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[ JArte final 12x12
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16 JUN. op#
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El {los)
ABBOTT LABORATORIES
Bomiciliados en
100 Abbott Park Road
Abbott Park
Hiinois 60084
EUA,

Mombran por el presente a XIMENA CASTELLANOS A. ylo
MARGARITA CASTELLANOS A. abogadas con oficinas en la
Calle 94A No. 7A-03, Bogota-Colombia para

y para obtener la proleccion de mi (nuestra) propiedad

Industrial y con este fin aulorizamos a dichos apoderados para

que nos representen ante cualesquiera autoridades o personas

de los 6rdencs administrative, contencioso —administrative y

judicial en lodo lo refacionado con los siguientes actos y

gestiongs: ‘

a) Obtencién de patentes de invencion, modelos y dibujos
industriales; registro de marcas de fabrica, de servicio,
colectivas o defénsivas y de denominaciones de origen,
depésitc de nombres y ensedas comerciales;, su
renovacibn, prérroga, inscripcion de traspaso y cambio de
nombre o domicilio, cancelacidn volunlaria y el registro de
licencias de uso de esos derechos;

b) Para la obtencién de registros sanitarios;

‘c) Acciones de oposicidn, observacién, cancelacién, nulidad,
medidas cautelares y en general los juicios civiles, penales,
adminislralivos o conlencioso - adminisirativos que
DFOMOVAMOS O $& NS promuevan.

Pudiendo en todos los aclos y gestiones ariba mencionadas

sustituir éste mandato, transigir, desistir, recibir, cancelar,

renunciar, aceptar nolificaciones y nombrar apoderados
judiciales y extrajudiciales. '

Finalmente, esle poder ratifica 1a validez de {odos los actos v
solicitudes que, a nombre de la poderdante hubieren realizado

los apoderados en relacion con las facullades anteriormente
enumeradas, antes de la suscripcién del presente podet

Dadoyfirmadehoy 19 de Noviembre de 2008

en Abbott Park, Illinois,

in Abbo;
ESTADOS UNIDOS DE AMERICA "

por ABBOTT LABORATORIES
(firma ilegible) Paul D. Yasger
{El nolario debe suscribir el documento en la pagina siguiente}

(Se requiera legalizacion consular o mediante apostilfa)

 CASTELLANOS & CO-

y Y
. General Counsel

[aWe
000204
{ {we) the undersigned
ABBOTT LABORATORIES
Of
100 Abbott Park Road
Abbott Park
lllinois 60064
USA

hereby grani(s) Power of Altomey lo XIMENA
CASTELLANOS A. and Jor MARGARITA CASTELLANOS a.

" “atlomeys residing at Calle 84A No. 7A-08, Bogots- Colombia,

fo.

and fo obtain the protection of my {our Industrial Property, far
which purpose we authorize the said atiorneys to represent us

" pefore any authorilies, or persons, specially ihose,

administrative, contenticus and judicial, in all matters
concerning the {ollowing:

a) Obtainment of patents, models and designs, registration of

~ trademarks, service, collective and defensive marks, and of

designations of origin; the deposit of irade names and
ensigns; its renewal, extension, recordal of assignments,
change of name or domicile, voluntary cancellation, and the
registration of ficenses of use of the above rights;

b} For the oblainmenl of Sanitary registrations;

¢) Actions of opposition, cancellation, nullity, infringement,
granting of licenses; and in general the civil, crimina! and
administrative suits related fo those righis; actions and

suits instituted by us or against us;
In all the above mallers {hngnay suibstitute this power of

. altomey, compromise, desist, cancel, receive, renounce,

accept notifications and appoint altorneys in facl, in or oul of
court.

Finally, this power of altomney ralifies the validity of afl acts

. and applications made by the representatives in the name of

the signatory of this power of attomey, with regard to the
faculties above given, belore the execution of the present
power of attomney. -

Given and signed this } (( day of November, 2008

, Mingis, USA 60064

asger, Assistanl Secretary, DVP, Associate
(Notary shall execute on lhe other side)

{Consular legalization or apostiile is required)

RBOGADOS COLOMBIA
Calle 944 No. 78-09- F.O.80x 8149 - Bogold, Colombla tsér v
Tefs.: (571) 830 74 20 } « Fox {571} 610 07 06 - e-muall [nfoRcatielanoiyco.com ~
Comne Nowrto Veintadls del Clrouy
’ de
m hago cormine un sl
Coincide con G‘?:ﬂ Que e ha
O.C. Colombie

~ 1 JUN. 2011

WILLIAM E. JMENEZ
| HOTRO A ENCARGADD.




Hoy 19de Nov, delafio 2008
compareci6 {eron) personalmente
Paul D, Yasger

a quienes conozco como fa(s) personas que firma(n) en
representacion de la Scciedad (Compafiia) denominada
ABBOTT LABORATORIES

Certifico ;

b)

<)

d)

a) Que ABBOTT LABORATORIES

es una saciedad/Compafiia Iegélmente conslitvida y
existente de acuerdo con las feyes de Estados Unidos de
América .

Que el domicilio de dicha Sociedad/Compaitia es

100 Abbott Park Road
Abbott Park
1Ninois 60064

EUA

Cue el objeto u objetos para los cuales se olorga el
presenie poder esldn comprendidos dentro del objeto
social de la mencionada Sociedad /Compaiiia.

QueelSr. Paul D. Yasger

esta autorizado para olorgar el presente poder. Lo anterior
esta probade por medio de los srgmentes documentos, que
certifico he visto®

(Ciudad) Abbott Park

(Estado) Illinois:

Hoy 19del Noviembre de 2008

{Notario Pablico)

*Los documentos debe identificarse con fecha y origen.

CASTELLANOS & CO

HORt S

onthis |9 day of November of 2008
personally appeared Paul D. Yasger,
whom | know to be the person(s} who signed this document as
. representative(s) of the Carporation /Company named
ABBOTT LABORATORIES

| certify:
a} That ABBOTT LABORATORIES

is a corporation (Company legally constiuted and in
existence in accordance with the laws of Uniled States of
America

b) That the domicile of said CorparationfCompany is

100 Abbott Park Road
Abbott Park
ilinois 60064
usa

¢) That the purpose or purposes for which the present
Power of Attorney is granted are comprised within the
object set forth in the charter of the mentioned
Corporation/Company.

d} That Mr. Paul D, Yasger

" is (are) authorized to grant the present Power of Attorney. The

aforementioned was duly proven through the following
documents and | duly certify having seen them”:Appointment
of Corporate Officer dated March 6, 2008 and signed by Mile
D. White, Chairman of the Board and Chief Executive Office of
Abbott Laboratories

(City) Abbolt Park

(State) Hllingis

' lhis\c\*\@y of November of the year 2008

O\W

(Notary Public)

'Documents must be identified with date and origin

OFFICIAL SEAL
LINDA § LUTZ
NOTARY PUBLIC - STATE OF ILLINOIS
MY COMMISBION EXPIRES.07/23/11

AROGADOS COLOMBIA-
Cofte 94A No, 74-09- P.O.8ox 4149 - Bogold. Calambia
Teh.: (571) 410 74 20 / - Fax (571) 610 67 06 - e-enafl Info

. ‘ | WILLIAM £. JMENEZ LEARO
- NOTARIO 28 ENCARGADO




SERINGEIELD, ILLIN@LS,

APOSTILLE

(Convention de La Haye du 5 Octobre 1961)

Country: United States of America

This public document

has been signed by LINDA S LUTZ

acting in the capacity of NOTARY PUBLIC, MCHENRY COUNTY
bears the seal/stamp of STATE OF ILLINOIS

Certified.
Springfield, lllinois
NOVEMBER 26, 2008 ww&'&'
by the Secretary of State, State of lllinois J N z‘m
No. S08DL14032 WALLIAM E. JIVENEZ LEARO
g NOTARIO 26 ENCARGADO
Seal/Stamp: 10.  Signature: '

JESSE WHITE
SECRETARY OF STATE
. STATE OF ILLINOIS

@ Printed on recycled paper. Printed by authorily of the State of lllinois. May 2008 — 50M — | 168.2



TRADUCCION OFICIAL No. 081205

de un documento escrito cn INGLES, ¢l cual para su identificacion lleva el sello de ia

Traductora e Intérprete Oficial, Res, 2755/68 y 01144/97 de Minjusticia, al igual que la

presente.

{(Adjunto a un documento de PODER de Abbott Laboratorics)

(fdo) ilegible

‘Notario Pablico

SELLO OFICIAL

Notario Pablico — Estado de lllinois
LINDA §. LUTZ

Mi comision vence 07/23/11

ESTADO DE'ILL‘INOIS
Sccrétario de Estado
Springfield, Hlinois

APOSTILLA

(Convencion de La Haya de 5 de Octubre de 1961)

I. Pais: Estados Unidos de América
Este documento publico

2. ha sido firmado por LINDA S. LUTZ

3. actuando en su calidad de Notario Publico, Condado de McHenry

4, lieva el sello del Estado de [linois

_NGTARIO 26 ENCARGADD

WILLIAM . JIMENEZ LEARD




COCCo8

CERTIFICADG

5. en Springfield, lilinois
6. El dia 26 de Noviembre de 2008
7. Por ¢l Secretario de Estado, Estado de lllinois
8. No.S08DL14032
9. Sello
10. Firma: (fdo) Jesse White

JESSE WHITE

Secretario de Estado

Estado de Hlinois (Séllo en oblea dorada)

ES TRADUCCION FIEL Y COMPLETA, a la cual me remito,

Bogota, D. C., Diciembre 17, 2008
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(19) World Intellectual Property Organization f"’

International Bureau

(43) International Publication Date
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WO 2010/065825 A3

{51
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(1)

(72)
(75)
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International Patent Classification: -
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(54) Title: THIENO [3, 2-C] PYRIDINE DERIVATIVES AS KINASE INHIBITORS FOR USE IN THE TREATMENT OF
CANCER

(57) Abstract: Compounds that inhibit protein kinases such as Aurora- kina;eq and the VEGFR and PDGFR families of kinases,
with an 1mproved safety profile duc to low CYP3A4 mhlbmon, compositions containing the compounds and methods of treating
diseases using the compounds are disclosed.
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claims 1, 23-28; example 703
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claims 5-9; example 84D

e

E] Further documents are listed in the confinuation of Box C.

IE " See pailent family annex,

* Special calegories of cited documents :

*A" documem defining 1he general state of the art which is not
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*E" earier document but published on or after the international
filing date
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which is ciled to establish the publication date of another
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Q" document referring to an oral disclosure, use, exhibillon or
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later than the priority date claimed

T lalar document published after the Infernational filing date
or priority date and not in conflict with the application but
clted to undersiand the principle or theory underlying the
invention

*X* document of padicular relevance; the claimed inventlon
,cannol be considered novel or canno! be considered to
involve an inventive step when the document is taken atone

"Y* document of paricular relevance; the claimed invention
cannot be considered to involve an invenlive slep when the
document is combined with one or more other such docu-

" menis, such combination being obvious to a person skllled
in the art.

*&* document member of the same patent tamily

Date of the aciual completion of tha international search

6 July 2010

Date of mading of the inlemational search repost

14/07/2010

Name and mailing addrass of the ISA/

European Patenl Office, P.B. 5818 Patentiaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 3402040,

Fax. (+31-70) 340-3016

Authorized officer

.- Sdez Diaz, R
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A
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benzimidazole-based IGF-IR inhibitors”
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PERGAMON, ELSEVIER SCIENCE, GB LNKD-

DOI:10. 1016/J BMCL.2008.05.104,

vaol. 18, no. 14, 15 July 2008 (2008—07*15)
pages 4075- 4080 XP022852901

ISSN 0960-894X

{retrieved. on 2008-06-21]

the whole document
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KINASE INTIBITORS WITH IMPROVED CYP SATFETY PROFILE

FIELD OF TIIC INVENTION
This invention periains to compounds that inhibit protein kinases such as Aurara-kinases
and the VEGFR and PDGFR families of kinases, and which have an improved safety profile due
to low CYP3A4 inhibition, compositions containing the compounds, and methods of treating

diseascs using the compounds,

SEQUENCE LISTING
The instant application contains a Sequence Listing which has been submitied via 1XFS-Web and
is hereby incorporated by reference in its entirety, Said ASCIT copy, created on March 5, 2010, is
named 97I4W0011?rt, and is 943 bytes in siie.

BACKGROUND OF THE INVENTION

Mitosis is 4 process by which a complete copy of a duplicated genome is segregated by
the microtuble spindle apparatus into two daughtér cells, Aurora-kinases, key mitotic regulators
required for genome siability, have been found 10 be overexpressed in human tumors. There is
therefore an existing need in the therapeutic arts for compounds which inhibit Aurora-kinases,
compositions comprising the inhibitors and methods of treating diseases during which
Aurora-kinases are unregulated or overexpresscd. | - |

The reversible phosphorylation of proteins is one of the primary bicchemical mechanisms
mediating eukaryolic cell sighaling, This reaciion is catal yzed by prolein kinases that transfer the
g-phosphate group of ATP 10 hydroxyl groups on target pfotcins. 518 such enzymes exist in the
human genome of which ~90 sclectively cataly~¢ the phosphorylation of tyrosine hydroxyl
groups Cytosolic tyrosine kinases reside intracellularly whereas receptor tyrosine kinascs (RTKs)
possess both extracellular and intracellular domains and function as membrane spanning cell
surface receptors. As such, RTKs mediate the cellular responscs to environmental signais and

facititate a broad range of cellular processes including proliferation, migration and survival,

RTK signaling pathways are normally highly rcguléled. yet their over-activation has been
shown to promole the growth, survival and metastasis of cancer cells, Dysregulated RTK
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signaling occurs through gene over-expression or mutation and has been corretated with the

. progression of various human cancers,

‘The VEGF receptor (VEGFR) family‘consisl.s. of three RYKs, KDR (kinasc insert
domain-containing reccplor; VEGFR2), FLTI (_Ems-!ik_e' tyrosine kinase; VEGFRI), and FLT4
{VEGFR3). These receptors mediate the biological function of the vascular endothelial growth
factors (VEGF-A, —-B, -C, -13, -E and placenta prowth factor (PIGE)), a family of homodimeric
glycoproteing that bind the VEGF receptors wilh varying affinities.

KDR is the major mediator of the mitogenic, angmgemc and permexsbility-cohancing
effects of VEGF-A, hereaftcr referred to as VLEGF. Many different cell types arc able Lo produce
VEGF, yel its biological activity is limited prednmmately to the vasculature by way of the
endothelial cell-sclective expression of KDR. Not mrpﬁsingly, the VLGF/KDR axis is a primary
mediator of angiogenesis, the means by which new blood vessels are formed from preexisting
vessels. . ‘

LFLT1 binds VEGF, VEGF-B and plaéental growth factor, FLT1 is expressed on the
surface of smooth muscle cells, monocytes and hematopoietic stems cells in addition to
cndothelial cells. Activation of FLT1 signaling results in the mobilization of marrow-derived
endothelial progenitor cells that are tecruited to tumors where they conttibute to new blood
vessel formation, o ‘

FLT4 mediates the signeling of VEGF-C and VEGF-1, which mediate formation of*

tumor-associated lymphatic vessels (lymphangiogenesis). Lymphatic vessels are onc of the routes
by which cancer celly disseminate from solid tumors during metastasis.

The PDGT receptor (PDGFR) family consists of five RTK"s, PDGFR-4 and -b, CSFIR,
KIT, and FL'13.

Theaand b isofmms of the platciel-derived growth factor (PDGF) receptors ocour as
homodimers or a/b heterodimers and are found most commonly on the surface of fibroblasts and
smooth muscle cells. PDGFR-b contributes to tumor angiogenesis through the proliferation and
Imigration of pericytes, the peri-endothelial cells that associate with and stabilize immalure blood
vessels. In gliomas, autocrine PDGFR stimulation, brought about hy the co-cxpression of PDGF
and PDGF receptors, mediates tumor ccll proliferation and survival,
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CSF-1R s cncoded by the ceflular homolog of the retroviral oncogenc v-fins and is a
maJ or regulator of macrophage development Macrophages are frequent components of tumor
stroma and have been shown to modify the extraccllular matrix in a manner beneficial to tumor

prowth and metastasis.

KIT is expressed by hematopoictic pn)genitdr cells, mast cells, germ cells and by
paccmaker cells in the gut (interstitial cells of Cajal). I contributes o tumar progression by two
general mechanisms namely autocring stimulation by its ligand, stem celi facior (SCF), and
through mulations that result in ligand-independent kinase activity.

FLT3 is normally expressed on hematopoietic stém cells where its interaction with FL13
ligand (FL) stirmulates stem cell survival, proli l'eljation' and difTerentiation. In addition to being
over-expressed in various leukemia cells, FI.T3 is frequently mutated in hematological
malignancies with approximately onc-third of paucnta with acute myeloid leukemia (AML)
harboring activating mutations.

‘The identification of eflective small cumpounds which specifically inhibit signal
transduction and cellular proliferation by modulating the activity of Lyrosine kinases to regulate
and modulate abnormal or inappropriate cell proliferation, differentiation, or metaboliam is
therefore desirable. Tn parmu]ar the identification of methods and compounds that specifically
inhibit the function of a tyrosine kinasc which is essential for angiogenic proccsses or the
formalion of vascular hyperpermeability leading to edema. ascites, effusions, exudates, and
macromolecular extravasation and matrix deposition as well as associated disorders would be
beneficial. .

Administered drugs are eliminated from the body either by excretion or by metabolism to
onc or more metabolites. One class of' metabolizing enzymes thal is particularly important in the
motabolism of drugs is the cytochrome P450 (also known as CYP or P450) fami ly of cnzymes,
This is a large family of isocnzymes which hag been divided into over 15 sybfamilics. The
CYP3A subfumily, which includes CYP3A4, 3AS, 3A7 and 3A43 is responsible for the
melabolism of aboui 60% of known therapeutic drugs, CYP3A4 in particular is the most
abundant CYP isoenzyme in both liver and intestine and is involved in the metabolism of more
than 50% of the clinically used drugs (Mechanism-Based Inhibition of Cytochrome P455 3A4 by
Therapcutic Drugs. Clin. Pharmacokinct, 2005, 44, 279-304), Like all other CYP envymes,
CYP3A4 is susceptible to both revessible and pscudo-irreversible or irreversible (mechanism
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baged) inhibition (Time-dependent CYP Inhibition. Expert Opin. Drug Metab. Toxicol. 2007, 3,
51-66). Their low substrate specificity makes the CYP enzymes susceptible to inhibition by a
wide variety of structurally distingt drugs.

As a result of CYP inhibition, ahrupf changes can occur with a co-administered agent in a
single individual lcading to a substantial increase or decrease in the blood and tissue
concentrations of a drug or metabolite, ‘Ihcse lypes'of changes can alter a drug’s saflety and
cfficacy profile in profound ways, especially drugs with narrow therapeutic windows, As
outlined in the FDA guidance to indusiry, a detailed evaluation of the CYP inhibition polential is
required of all new drug candidates (Guidancc for Industry. Drug Mctabolism/Drug Interaction
Studies in the Drug Develeopment Process: Studics in Vitro, US FDA April 1997),

This issuc of drug-drug interaction is very important in oncology treatment as patients are
typicaily treated with multiple drugs Thus, reducing thc risk of such interuction is an importan
consideration in the developmanl of novet cancer therapcuhcs

While thienopyridine compounds disclosed in ' WQ2005/010009 display potent inhibition
of Aurora and PDGFR/VEGFR kinases, they may also be inhibitors of CYP3A4. This invention
pettains to novel thienopyridines of formula 1, which mainiain potent inhibition of both Aurora
kinases and the family of kinases encompassfng PDGFR and VEGFR and also demonstrate at
least a 10-30 fold reduction in CYP3A4 inhibition. Because the compounds of the proscni
invention have significanily reduced CYP3A4 inhibit non. thcy are expected to diplay low drug-
drug inieraction liability,

In addition to the reduction in CYP inhibition, the compounds of the invention have
demonstrated their utility in additional assays utilized to asscss the suitability of the compounds
as drug candidates. For instance, the compounds of the .inyc_:ntion demonstrate potency in whole
cell assays {e.g., in the Human Umbilical Vein Endothelial Cell (HUVEC) assay and the assay
measuring histone D3 phosphorylation and induction of polyploidy) and suitable pharmokinetic
propertics (e.g., oral clearance and oral bioavailability), in vivo efficacy {(c.g., Uterinc Edema
model, rodent flank and orthotopic tumor models), cardiovascular safoty, CNS asscssments and

gastroinstestinal assays.

SUMMARY Ol' ‘THE INVENTION
In one embodiment, the prcscnl invention prowdes compounds of formula (1)
“d-
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whercin

Rlis hydroxyalkyl;

Rlis selectc_d from the group consisting pf alkox}, alkyl, halo, and haloalkoxy; and

R?is hydn?gen or alkyl,

$till another cmbodiment pertains to metbods of tréz;ting diseascs invalving mediation,
ovetexpression or disregulation of kinases in a-ma'mmal, the methods comprising administering

thereto a therapeutically effective amount of a compound having Formula T,
. R2

whercin
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R' is hydroxyalkyl;
R? s selected from the group consisting of alko,iy, alicyl, hato, and haloalkoxy; and
R? is hydrogen or alkyl. .

Another embodiment pertains lo methods of treating acoustic neuroma, acute leukemia,
acule lymphocytic leukemia, acute myelocytic leukemia (monocytic, m yeloblastic,
adenocarcinoma, angiosarcoma, astrocytoma, myelomonocytic and promyelocytic), acute t-cell
leukemia, basal cell carcinoma, bile duct ca;cinnma, Sladdcr cancer, brain cancer, breast cancer,
bronchogenic carcinoma, cervical cancer, chondrosarcoma, chordoma, choriocareinoma, chronic
leukemia, chronic lymphocytic Jeukemia, chronfc mye!'o;ytic (granulocytic) leukemia, chronic
myleogeneous leukemia, colon cancer, colorectal cancer, c}aniopharyngioma,
cystadenocarcinoma, diffuse large B-cell lymphoma, .dyspr'oli lerative changes (dysplasias and
metaplasias), embryonal carcinoma, endoinetrial canccer, éndotheliosarcoma, ependymoina,
epithelial carcinoma, crythroleukemia, esophageal chnce;', estrogen-receplor positive breast
cancer, essential thfombocythemin, Lwing’s tumor, fibrosarcoma, follicular lymphoma, germ cell
testicﬁlar cancer, glioma, heavy chain disease, hemangioblastoma, hepatoma, hepatocellular
cancer, hormoene insensitive prostate cancer, Iciomyosarconaa, liposarcoma, lung cancer,
lymphagiocndotheliosurcoma, lymphangiosarcoma, lymphoblastic leukemia, lymphoma
(Hodgkin’s and non-Flodgkin’s), malignancies and hyperptoliferative disorders of the bladdcr,
breast, colon, lung, ovaries, pancreas, prostate, skin and iterus, lymphoid malignancies of [-cell
or B-cell origin, leukemisg, lymphoma, medul_lary carcix'mma, medulloblastoma, melanoina,
meningioma, mesothelioma, multiple myeloma, myelogenous leukemia, myeloma,
myxosarcoma, neuroblastoma, non-small cell-lung cancé_r_. oligndendroglioma, oral cancer,
ostcogenic sarcoma, ovarian cancer, pancreatic cancer, _papiilary adenocarcinomas, papitlary
carcinoma, pinealoma, polycythemia vera, prostale cuncer, rectal cancer, renal cell carcinoma,
retinoblastoma, thabdomyosarcosma, sarcoma, sebaceous .Ig;[and carcinoma, seminoma, skin
cancer, small ccll lung carcinoma, solid tumors (carcinomas and sarcomas), smalf cell lung
cancct, stomach cancer, squamous cell carcinoma, synovioma, sweat gland carcinoma, thyroid

cancer, Waldenstrtim’s macroglobulinemia, testicular tumnors, uterine cancer and Wilms’ tumor
: g :
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in 2 mammal, the methods comprising administering ;hére'tp a therapeutically cffective amount of
a compound of formula I, alone or in combination with radiotherapy.

Another embodiment pertains to methods of ne;iing acoustic neuroma, acute leukemia,
acute lymphocytic leukemia, acute myclocytic leukemia (monocytic, myeloblastic,
adenocarcinoma, angiosarcoma, astrocytoma, myelomonocytic and promycloeytic), acute t-cell
leukemia, basal cell carcinoma, bile duct carcinoma, bladder cancer, brain cancer, breast cancer,
bronchogenic carcinoma, cervical cancer, chbndmsarcbma,- chordoma, choriocarcinoma, chronic
leukemia, chronic lymphocytic leukemia, chronic myclocytic (granulocytic) leukemia, chronic
mylcogeneous leukemia, colon cancer, colorectal cancer, craniopharyngioma,
cysladenocarcinoma, diffuse large B-ccll lymphoma, dysproliferative changes (dysplasias and
metaplasias), cmbryonal carcinoma, cndometrial cancer, cndotheliosarcoma, cpendymoma,
epithelial carcinoma, erythroleukemis, esophageal cancer, estrogen-reccptor positive breast
cancor, essential thmm_bocythemiﬁ, Ewing’s twnor, ﬁbfogarcoma, follicular lymphoma, germ cell
testicular cancer, glioma, heavy chain discase, hemarig_ioblaétoma, hepatoma, hepatocellular
cancer, hotmone ingensitive prostate cancer, Iéiomyosarcomi, liposarcoma, lung cancer,
lymphagicendotheliosarcoma, lymphangiosarcoma, Iympﬁoblasﬁc leukemia, lymphoma
(Hodgkin's and non-Hodgkin's), malignancics and hyperprolifcrative disarders of the bladder,
breast, colon, lung, ovaries, pancreas, prostate, skin and uterus, lymphoid malignancies of T-cel!
or B-cell origin, leukemia, lymphoma, medullary carcinoma, medulloblastoma, melanoma,
meningioma, mesothelioma, multiple myelonia, myclogenous leukemia, myeloma,
myxosarcoma, neuroblastona, non-small ccll lung cancer, oligadendroglioma, orel cancer,
osteogenic sarcoma, ovarian cancet, pancreatic caﬁcer; papillary adenocarcinomas, papillary
carcinoma, pinealoma, polycythemia vera, prostate cant;ei*, rectal cancer, renal cell éarcinoma,
retinoblastoma, rhabdomyosarcoma, sarcoma, schaceous gland carcinomu, seminoma, skin
cancer, small cell lung carcinoma, solid tumors (carcinomas and sarcomas), small cell lhng
cancer, stomach cancer, squarmous .ccll carcinoma, synov'iqm.a, sweat gland carcinoma, thyroid
cancer, Waldenstrdm's macroglobulinemia, testicular tumors, uterine cancer and Wilms® tumor
ift a mammal, the methods comprising administering thereto 2 therapeutically effective amount of
N-{4-{4-amino-7-] 1-(2-liydmxyelh y1)-1H-pyrazol-4-ylJthieno[3,2-¢|pyridin-3-yi} phenyl)-A'-(3-
fluorophenyl)urea, alonc or in combination with radiothérapy.
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Another emhodiment pertains (o methods of treating acoustic neuroma, acute leukemia,
acute lymphocytic leukemia, acule myefocytic leukemia (r}mnocytic. mycloblastic,
adenocarcinoma, angiosarcoma, astrocyloma, myclo_xﬁunocytic and promyelocytic), acute t-cell
leukemia, basal cell carcinoma, bile duct -carcinuma, bladdcr cancer, brain cancer, breast cancer,
bronchogenic carcinoma, cervical cancer, chondroshrcoinn, chordoma, choriocarcinoma, chronic
leukemia, chronic lymphocytic leukemia, chronic myclocytic (granulocytic) leukemia, chronic
myleogeneous leukemia, colon cancer, colorectal cancer, craniopharyngioma,
cystadenocarcinoma, diffuse targe B-vell lymphoma, dysproliferative changes (dysplasias and
metaplasias), embryonal carcinoma, endometrial cancer, endotheliosarcoma, ependymoma,
cpithelial carcinoma, erythroleukemia, esophageal cancer, estrogen-receptor positive breast
vancer, essential thrombocythemiy, Ewing’s tumor, fibrosarcoma, follicular lymphoma, germ cell
testicular cancer, glioma, heavy chain disease, hémang;ioblastoma, hepatoma, hepatocelular
cancer, hurmone inscnsitive prostate cancer, ieiomyoswwma, liposarcoma, lung cancer,
lymphagicendotheliosarcoma, lyniphangiosarcoma, lyniphoblaslic leukemia, lymphoma
(Ptodgkin’s and non-Ilodgkin’s), malignancies and hypcrpr(;}i ferative disorders of the bladder,
breast, colon, lung, ovaries, pancreas, prostate, skin and ulems, lymphoid malignancies of T-ceil
or B-cel! origin, lcukemia, lymphoma, medullary carcinqma. medulloblastoma, melanoma,
meningioma, mesothelioma, multiple myeloma, myelogeﬁous leukemia, myelowmna,
myxosarcoma, neurbblastoma, non-small cell lung cancer, oligodendroglioma, oral cancer,
osteogenic sarcoma, ovarian cancer, pancreatic cancer, papillary adcnocarcinomas, papillary
carcinoma, pinealoma, polycythemia vera, prostate cancer, rectal cancer, renal cell carcinoma,
retinoblastoma, rhabdomyosarcoma, sarcoma, sebaceous pland carcinoma, seminoma, skin
cancer, small cell lung carcinoma, sofid tumors (carcinomas and sarcomus), small cell Jung
cancer, stomach cancer, squamous ccll curcinoma, synovioma, sweat gland carcinoma, thyroid
caticer, Waldenstrom's macroglobulinemia, tcgticular Lu‘mors, uterine cancer and Wilms® tumor
in a mammal, the methods comprising administering thereto a therapeutically effective amount of
N-(4-{4-amino-7-[1 -(Z-hydmxyelhjrl)-lII—pyrnzol-4~yI]ﬂii_c;nn[3 »2-¢lpyridin-3-yl} phenyl)-N'-{4-
(difluoramethoxy)phenyljurea, alonc of in combination with .radiothempy.

Another embodiment pertains 1o methods of ireating acoustic neuroma, acutc lcukemia,
acute lymphocytic leukemia, acute myelocytic leukernia (n;bnocy‘zic, mycloblastic,

adenocarcinoma, angiosarcoma, astrocytoma, myelomonoeylic and promyelocytic), acute t-ccll
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leukemia, basal cell carcinoma, bile duct carcinoma, bladder cancer, brain cancer, breast cancer,
bronchogenic carcinoma, cervical cancer, chondrosarcoma, chordoma, choriocarcinoma, chronic
leukemia, chronic lymphoceytic leukemia, chronic myelocytic {granulocytic) leukemia, chronic

~ myleogencous leukemia, colon cancer, colorectal cancer, craniopharyngioma,

cystadenocarcinoma, diffuse large B-cell lymphoma,. dysprolifcrative changes (dysplasias and
metaplasias), cmbryonal carcinoma, cndometrial cauccr. endotheliosarcoma, cpendymoma,
epithelial carcinoma, erythrolcukemia, esophagéal cancer, estrogen-receptor positive breast
cancer, essential thrombocythemia, Ewing's tumor, fibrosarcoma, follicular lymphoma, germ cell
testicular cancer, glioma, heavy chain disease, hemanyioblastoma, hepatoma, hepatocellular
cancer, hormone insensitive prostate cancer, leiomyosarcoma, liposarcoma, lung cancer,
lymphagioenduotheliosarcoma, lymphungiosa.réoma, lymphoblastic leukemia, lyraphoma
(Hodgkin's and non-Hodgkin’s), malignancics and hyperprolifcrative disorders of the bladder,
breast, colon, lung, ovaries, pancreas, proslate, skin and uterus, lymphoid malignancies of [-ccll
or B-cell origin, leukemia, lymphoma, meduiiauy carcinoma, medulloblastoma, melanoma,
meningioma, mesothelioma, multiple myeloma, mycloggnous leukemia, myeloma,
myxosarcoma, neurobiastoma, non-small cell lnng cancei'.. Qligodcndroglioma, oral cancer,
osteogenic sarcoma, ovarian canc&r. pancreatic cancer,' papillary adenocarcinomas, papillary
carcinoma, pinealoma, polycythemia vera, prostatc caﬁcc;r', rectal cancer, renal cell carcinoma,
retinoblastorna, rhabdomyosarcoma, sarcoma, sebaceous'gland carcinoma, seminoma, skin
cancer, small ceil Iﬁng carcinoma, solid tumors (carcinomas and sarcomas), small cell lung
cancer, stomach cancer, squamous ccll carcinoma, synovioma, sweat gland carcinoma, thyroid
cancet, Waldenstrdm's macroglobulinemia, testicular tumors, uterine cancer and Wilms? tumor
in 2 mammal, the methods comprising adnﬂni;tcﬁng Lhereto a therapeutically effective amount of
N-[4-(4-amino-7-{1 -[(2.5)-2—hydrox3}propylj-l H-pyrazol-4-yi} hieno[3,2-¢]pyridin-3-yl)phenyl |-
N-(3-methylphenyl)urea, alone or in combination with radiotherapy.

Another embodiment pertains Lo methods of trcéting acoustic neuroma, acute cukemia,
acute lymphocytic lenkemia, acute myelocytic' leukemia (monocytic, myeloblastic,
adenocarcinoma, angiosareoma, astrocytoma, myelomonocytic and promyelocytic), acute t-cell
leukemia, basal coli caréinoma, bile duet carcinoma, bla_ddv;r' cancer, brain cancer, breast cancer,
bronchogenic carcinoma, cetvical cancer, chondrosarcoma, chordoma, choriocarcinoma, chronic

leukemia, chronic lymphoeyiic leukemia, chronic myelncyﬁc (granuloeytic) leukemia, chronic

s
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myleogencous leukemia, colon cancer, colorcctal c;incex;, craniopharyngioma,
cystadenocarcinoma, diffuse large B-cell lymphoma, dysprofilerative changes (dysplasias and
metaplasiag), embryonal carcinoma, cnﬁornatrial cancer, endotheliosarcoma, ependymoma,
cpithelial carcinoma, erythroleukemisa, empliageal cancer, estrogen-receptor positive breast
cancer, esscntial thrombocythemia, Ewing’s tumor, fibrosarcoma, follicular lymphoma, germ cell
testicular cancer, glioma, heavy chain disease, hemangioblastoma, hepatoma, hepatoceliular
cancer, hormonc insensitive prostate cancer, leiomyosarcoma, liposarcoma, fung cancer,
lymphagiocndotheliosarcoma, lymphangiosarcoma, lyﬁlphoblaslic leukemia, lymphoma
(Hodgkin's and non-Hodgkin's), malignancies and hyperproliferative disorders of the bladder,
breast, colon, lung, ovaries, panci;cas, prostate, skin and uterus, lymphoid malignancies of T-ccll
or B-cell origin, leukemia, lymphoma, medullary caminomz;, medulloblastoma, melanoma,
meningioma, mesothelioma, multiple mycloma, myelogcnoﬁs leukemia, tnyeloma,
myxosarcoma, neutoblastorna, non-small cell lung cance_r; oligodendroglioma, oral cancer,
usleogenic sarcoma, ovarian cancer, pancreatic cancer, papillary adenocarcinomas, papillary
carcinoma, pinealora, polycythemia vera, prostate cancer, rectal cancer, renal cell carcinoma,
retinoblastoma, thabdomyosarcoma, sarcoma, sebaceous pland carcinoma, seminoma, skin
canecr, small cell lung carcinoma, solid tamors (carcinomas and sarcomas), small ccll lung
cancer, stomach cancer, squamous cell carcinoma, synovioma, sweal gland carcinoma, thyroid
cancer, Waldenstrdm’s macroglobulinemia, testicular tumors, ulering cancer and Wilms® tumor
in a mammal, the mcthods comprising administering thereto a thexrapeutically effective amount of
N-(4-{4-amino-7-} 1-(2-hydroxy-2-methylpropyt)~] H-pyrazol-4-yl|thieno[3,2-clpyridin-3-
yl}phenyl)-V-(4-methoxyphenyl)urezs, alone or in combination with radiotherapy.

Another embodimont pertﬁm to methods of treatmg acoustic neuroma, acute leukemia,
acute lymphocytic lcukemia, acute myclocylic leukemia (mo;wcytic, myeloblastic,
adenocarcinoma, angiosarcoma, astrocytoma, myclamgmdcytic and promyelocytic), scute t~ceil
leukemia, basal cell carcinoma, bile duct carcinoma, bladglér cancer, brain cancer, breast cancer,
bronchogenic carcinoma, cervical cancer, chondrosarcoma, chordoma, choriocarcinoma, chronic
leukemia, chironie lymphocytic leukemia, chronic myelocytic (granulocytic) leukemia, chronic
myleogeneous leukemia, colon cancer, colorectal canccr, craniopharyngioma,
cystadenocarcinoma, diffuse large B-cell lym;ihoma. dysproliferative chunges (dysplasias and
metaplasias), embryonal carcinoma, endometrial cancer, endotheliosarcoma, cpendymoma,
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cpithelial carcinoma, crythroleukemia, esophageal cancer, estrogen-receplor positive breast
cancer, cssential 1hr<:rﬁbocy1hemia, Ewing’s tumor, fibrosarcoma, follicular lymphoma, germ ceit
testicular cancer, glioma, heavy chain diseasc, hemangioblastoma, hepatoma, hepatoccllular
cancer, hormong insensitive prostate cancer, leiomyosarcoma, liposarcoma, lung cancer,
lymphagiocendotheliosarcoma, lymphangiosarcotma, lymﬁhdblasﬁc leukemia, lymphoma
(Ilodgkin’s and non-Hodgkin's), malignancies and hypcrprolilbruiive disordcers of the bladder,
breast, colon, lung, ovaries, pancreas, prostate, skin and ulerus, lymphoid malignancies of T-cel!
ot B-cell origin, leukemia, lywmphoma, medullary carcin&inn. medulloblastoma, mclanoma,
meningioma, mesotﬁelioma, multiple myeloma, .myelogcnous leukemia, mycloma,
myxosarcoma, neuroblastoma, non-smell cell lung cancer, oligodendroglioma, oral cancer,
osteogenic sarcoma, ovarian cancer, pancreatic cancer, papillary adenocarcinomas, papillary
carcinoma, pincaloma, polycythenia vera, prostate cancer, rectal cancer, renal cell carcinoma,
retinoblastomna, rhubdomyosarcoma, sarcoma, éebaccous gland carcinoma, scminoma, skin
cancer, small cell lung carcinomna, solid tumors (carcinomas and sarcomas), small cell lung
cancer, stomach cancer, squamous ccll earcinoma, syndvioma, swent gland carcinoma, thyroid
cancer, Waldenstrém's macroglobulimemi a,,tésticular fumors, uterine canccr and Wilms’ tumor
in a mammal, the methods comprising administcring thereto a therapcutically effective amount of
Ne|4-(4-amino-7-{ 1-[(2.5’)-2,3*dihy'droxypropyll-lH—pymzb'l-'-é-yl}thicnolii,}c] pyridin-3-
yl)phe:nyl]—N‘-(4-mcﬂ10xyphenyi)urca, alone orin cumbinatio’n with radiotherapy.

Another embodiment pertains to compositions cmﬁprising an cxcipient and a
therapeutically effoctive amount of a compound (:r formula 1, and a therapeutically effective
amount of onc additional therapeutic agent or more than one additional therapeutic agent,

Another embodiment pertains to compositions comprising au excipient and a
therapcutically effective amount ol‘N—(4-{4-am@no-7-[ 1-(2-hydroxyethyl)-1 H-pyrazol-4-
yljthieno[3,2-cIpyridin-3-yl } phenyl)-V'-(3-fluorophenyl)urea, and a therapeutically cffective
amount of onc addilional therapeutic agent or more than onc additional therapcutic agent.

Anaother embodiment pertaing Lo compositions cémprising an ¢xcipienl and a
therapeutically effective amount of” N-(4-{4-amino-7-| 1(2-hydroxycthyl)-1 H-pyrazol-d~
yl|thienof3,2-c]pyridin-3-yl }phenyl)—N'—H—(diﬂuoromethbxy)phenyl [urea, and a therapeutically
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effective amount of onc additional therapeutic agent or more than onc additional therapeutic
agent. -
Another embodiment pertains to compositions comprising an excipicnt and a
therapeutically effective amount of N-[4-(4-amino-7-{ 1-[(28)-2-hydroxypropyl]-1 H-pyrazol-4-
5 yl}jthieno[3,2-¢]pyridin-3-yl)phenyl]-V-(3-methylphenyljurea, and a therapoutically effective
amount of one additional therapcutic agent of more than one additional therapeutic agent.
Another embodiment pertains lo compos'itions comprising an excipient and a
therapeutically cffective amount of N—(4-{4-a:hino-7-[l-(2-hydroxy-2—methylpropyl)—I!I-pyrazol-
4-yl]thieno[3,2-¢]pyridin-3-yl} phenyl)-NM-{4-methoxyphenyl )urea, and a therapcutically elTective
10 amount of one additional therapeulic agent or more thin oge additional therapeutic agent.
Another embodiment pertains to compositions comprising an excipient and a
therapeutically elTective amount of a N-[4-(4-amino-7-{1-[(25)-2,3-dihydroxypropy!|-1 H-
pyrazol-4-yl }thienof3,2-c] pyndm- -yl)phenyl ;-N‘-(4-methoxyphenyl)urea and a therapeutically
effective amount of one addmonal therapeutic. agenf. or more than on¢ additional therapeutic

|5 agent.

Still another cmbodiment pertaing 1o methods of treating discases involving mediation,
overexprossion or disregulation of kinases in a mammal, the methods comprising administering
thereto a therapeuticaily effective amount of a compound of formula I, and a therapcutically

20  elfective amount of one additional therapeutic agent or more than one additional therapeutic
agent alone or in combination with radiotherapy.

Still another embodiment pertains to methods of treating diseases involving mediation,
averexpression or disregulation of kinases in a mamﬁml, the methods comprising administering
thereto a therapeutically effective amount of N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1 H-pyrazol-4-

2§ yllthienof3,2-clpyridin-3-yi} phenyl)-A-(3- ﬂuoruphenyl)ureﬂ and a therapeutically effective
amount of one additional thcrapeutu. agent or more than on¢ addxtmnal therapeutic agent alone or
in combination with tadiolherapy. _

Stiil another embodiment pertains to methods of ireating diseases involving mediation,
overexpression or disrcgulation of kinases in & mammal, the mothods comprising administcring

30  therctoa merapeulidally effective amount of N—(d-{ 4-amino-7-[1-{2-hydroxyethyl)-1/I-pyrazol-4-
yl{thieno|3,2-¢Jpyridin-3-yl} plteny})-N'-[4-(difluoromcthoxy)phenyljurea, and a therapeutically
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effective amount of onc additional therapeulic agent or more-than one additional therapeutio
agent alone or in combination with radiotherapy,

Still another embodiment isertains to methods u'f‘_gr_eating diseases involving mediation,
overgxpression or disregulation of kinases in a mammal, the methods comprising administering
thereto a therupeutically effective amount of N-[4-(4-amino-7-{1-[(25)-2-hydroxypropyl]-1/-
pyrazol —4-yl}thicno|3,2-::]pyridin-3~yl)phenyl]-N’—(3—mqﬁwlphcnyl)urea. and a (herapeutically
e[Tective amount of one additional therapeutic agent or mote than one addittonal therapeutic
agent alone or in combination with radiotherspy,

Still another embodiment pertaing to methods of treating diseases involvin g mediation,
overexpression or disregulation of kinases in a mammal, the methods compriving administering
thereto a therapeutically offective émouqt of' N-(4-{4-aimino-7-[1-(2-hydroxy-2-mcthylpropyl)-
1 H-pyravol-4-yl]thicno{3,2-c]pyridin-3 -yl}phenyl)~N’;(4-methoxyphenyl)urca, and a
therapeutically effective amount of one additional therqpeutic ageut or more than onc additional

therapeutic agent alone or in combination with radiotherapy.
Still another embodiment pertaing to methods of treating diseascs invelving mediation,

overexpression or disregulation of kinases in.a mammal, the methods comprising administcring
thereto u therapcutically effective amount of V- 4—(4-amino-.7-{ 1-[(25)-2,3-dithydroxypropyl]-1H-
pyrazol-4-yl}thieno[3,2-c]pytidin-3-yl)phenyl)-N-(4-mcthoxyphenyl)urea, and a therapeutically
effective amount of one additional therapeutic agent or mp}'e than one additional therapeutic

agent alone or in combination with radiotherapy.

Another embodimnent pertains to methods of treating pediatric cancer or neoplasm such as
embryonal thabdomyosarcoma, pediatric acute lymphoblastic leukemin, pediatric acute
myelogenous lcukemia, pediatric alveolar rhabdomyosatcoma, pediatric anaplastic ependymoma,
pediatric anaplastic Jarge ccll lymphoma, pedialric 'anaplasﬁc medutloblasioma, pediatric atypical
teratoid/rhabdoid tumor of the central nicrvous syatem, pediatric biphenotypic acute leukemia,
pediatric Burkitts lymphoma, pediatric cancers of Ewhlg"s family of tumors such as primitive
neurocctodermal ramors, pediatric diffuse anaplastic Wilm's tumor, pediatric favorable histology
Wilm’s tumor, pediatrie glioblastoﬁm, pediatric medulloﬁlastoma, pediatric neurcblastoma,
pediatric ncuroblastoma-derived myelocytomatosis, pcdi_atric-pre—B-cell cancers (such as
leukemia), pediatric psteosarcoma, pediatric rhabdoid kidney tumor, pediatric
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rhabdomyosarcoma, and pediatric ‘T-cell cancers such. as lymphoma and skin cancer, , the
methods comprising administering thereto a therapentically cffemve amount of a compound of
formula L, alone or in combination with rdiotherapy.

Another embodiment pertains to methods of treating pediatric cancer or ncoplasm such as
cmbryonal rhabdomyosarcoma, pediatric acute lymphoblastic leukemia, pediatric acute
myelogenous leukemia, pediatric alveolar rhabdomyosarcoma, pediatric anaplastic ependymoma,
pediatric anaplastic large cell lymphoma, pediatric anaplastic medulloblastoma, pediatric atypical
teratoid/rhabdoid tumor of the central nervous syatem,'pediatric biphenotypic acute leukemia,
pediatric Burkitts lymphoma, pediatric cancers of Ewing’s family of tumors such as primilive
neuroectodermal rumors, pediatric diffuse anaplastic Wilm’s tumor, pediatric favorable histology
Wilm’s tumor, pediatric glioblastoma, pediatric medulloblastoma, pediatric neuroblastoma,
pediatric neuroblastoma-derived myelocytomatosis, pe_:diutrid pre-B-cell cancers (such as
leukemia), pediatric psteosarcoma, pediatric rhabdoid kidhcy tumor, pediatric
rhabdomyosarcoma, and pediatric T-ccll cancers such as iymphoma and skin cancer, , the
methods comprising administering thersto a therapeutically effective smount of N-(4~{4-amino-
7-[1-(2-hydroxycthyl)- 1 H-pyrazol-4-yl]thieno] 3.2-¢)pyridin-3-y1} phenyD-V-(3-tucrophenylure,
alone or in combination with radiotherapy, o

Another embodiment pertains to methods of treating pediatric cancer or ncoplasm such as

- embryonal rhabdomyosarcoma, pediatric acute lymphoblastic leukemia, pediatric acute

myelogenous leukemia, pediatric alveolar thabdomyasarcoma, pediatric anaplastic ependymorna,
pediatric anaplastic large ccll lymphoma, pcdialric anapiastic medulloblasioma, pediatric atypical
teratoid/rhabdoid tumor of the central nervous syatem, pediatric bi phenetypic acute leukemia,
pediatric Burkitts lymphoma, pediatric cancers of Lwing's f‘amuy of tumors such as primitive
neurcectodermal rumors, pediatric difTuse anaplastic Wilm’s tumor, pediatric favorable histology
Wilm’é tumor, pediatric glioblastoma, pcdiatﬁc'medullpblastdmu, pediatric néuxoblastoma,
pediatric neuroblastoma-derived myclocylomatosis, pcdial_ﬁc pre-B-cell cancers (such as
teukemia), pediatric psieosarcoma, pediatric rhabdoid kidnéy tumor, pediatric
rhabdomyosarcoma, ;md pediatric T-cell cancers such as Iymphoma and skin cancer, , the
methods comprising administoring thereto a therapeutically cffective amount of N-(4-{4-amino-
7-{1-2-hydroxyethyl)-1/{-pyrazol-4-yljthicnol3,2-cIpyridin-3-yl}phenyl)-A"[4-
(difluoromethoxy)phenyl! jures, aloné or in combination with radiothcrapy.
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Another cmbodiment pertains to methods of treating pediatric cancer or ueoplasm such as
cmbryonal rhabdomyosarcoma, pediatric acute lymphoblastic Jeukemia, pediatric acute
myclogenous leukemin, pediatric alveolar rhabdomyosarcoma, pediatric anaplastic epcndymoma, -
pediatric anaplastic la:gé ccll lymphoma, pediatric anaplastic medulloblastoma, pediatric atypical
teratoid/rhabdoid tumor of the central nervous syatem, b:difatric biphenotypic acute leukemia,
pediatric Burkitts lymphoma, pediatric cancers of' Fwing’s family of turnors such as primitive
neuroectodermal rumors, pediatric diffusc anaplastic Wilm's tumor, pediatric favorable histology
Wilm’s tutnor, pediatrib glioblastoma, pediatric medulioblastoma, pediatric neuroblastoma,
pediatric neuroblastoma-derived myelocytomatosis, be‘diatric pre-B-cell cancers (such as
leukemnia), pediatric psteosarcomna, pediatric rhabdoid kidney tumor, pediatric
rhabdomyosarcoma, and pediatric T-cell cancers such s lymphoma and skin cancet, , the
mathods comprising administering thereto a therapeutically-offective amount of N-{4-(4-amino-
7-{1-[(28)-2-hydroxypropyl]-1 H-pyravol-d-yl}thieno[3,2-¢ [pyridin-3-yl)phenyl |-M-(3-
methylphenyl)urea, alone or in combination with ﬁdiémerdpy.

Another embodiment pertains to methods of treating pediatric cancer or ncoplasn such as
embryonal thabdomyosarcoma, pediatric acutc lymphoblastic leukemia, pediatric acute
myclogenous leukemia, pediatric alveclar thabdomyosarcoma, pediatric anaplastic ependymoma,
pediatric anaplastic large cell lymphoma, pediatric anapia_stip medulloblastomy, pediatric atypical
teratoid/rhabdoid tumor of the central nervous syétam, pediatric biphepotypic acute leukemia,
pediatric Burkitts lymphoma, pediatric cancers of Ewing’s fa}nily of tumors such as primitive
neurosclodermal mmoré, pediatric diffusc anaplastic Wilyﬁ‘s tumor, pediatric favorable histology
Wilm's tumor, pediatric plioblastoma, pediatric med{xllbblastoma, pediatric neuroblastoma,
pediatric ncutoblastoma-derived myclocytomatosis, pediatric pre-B-ccll cancers (such as
leukemia), pediatric psteosarcoma, pediatric thabdoid kidney tumor, pediatric
rhabdomyosarcoma, and pediatric T-cell cancers such as lymphoma and skin cancer, , the
methods comprising administerin g‘ thereto a therapeutically effcctive amount of N-(4- {4-amino-
7-41-(2-hydroxy-2-methylpropyl)-1./-pyrazol-4-yl jthieno[3,2-¢ |pyridin-3-y! } phenyl)-N-(4-
methoxyphenyl)urea, alone or in combination with radiotherapy.

Another cmbodiment pertains to methods of trealing pediattic cancer or neoplasm such as
cmbryonal rhabdomyosatcoma, pediatric acule lymphob}astic leukemia, pediatric acute
tmyelogenous leukemia, pediatric alveolar rhabdomyosarcoma, pediatric anaplastic cpendymoma,
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pedialric anaplastic large ceil lymbhoma, pediatric m:aplasu’é medulloblastoma, pediatric atypical
teratoid/rhabdoid tumar of the cetitral nervous syatcni, pediatric biphenolypic acute lcukemia,
pediatric Burkitls lymphoma, pediatric cancers of Ewing's family of tumors such as primitive
neuroectodermal mﬁom, pediatric diffuse anaplésﬁc Wilm’s tumor, pediatric favorable histology
Wilm’s tamor, pediatric gliobiastoma, pediatric medulloblastoma, pediatric neuroblastoma,
pediatric neuroblastoma-derived myelocytomatosis, pediatric pre-B-cell cancers (such as
lcukemia), pediatric pstcosarcoma, pediatric rhabdoid kidney tumor, pediatric
rhabdomyosarcoma, and pediatric 'I'-cel) cancers such as lymphoma and skin cancer, , the
methods comprising administering thereto a therapeutically effective amount of N-|4-(4-amino-
7-{1-{(25)-2,3-dibydroxypropyl]-1 H-pyrazol-4-y} } thieno| 3,2 |pyridin-3-yl)phenyl]-N-(4~
methoxyphenyl)ures, alone or in comhinatioﬂ with radiotherapy,

$till another embodiment pertains to compounds - )
N-(4-{4-amino-7-[ 1 {2-hydroxyethyl)- 1[1—pymz¢1174-yljﬂﬁeno[ 3.2-clpyridip-3-yl) phenyl}-N'-(3-
fluorophenyburea; - -
N-(4={ 4-amino-7-[1-(2-hydroxycthyl)-1 H-pyrazol-4-yijthieno[3,2-c|pyridin-3-yl}phenyl)-M-[4-
(diﬂuoromclhoxy)phanyl]m‘ea; -
N-{4-{4-amino-7-{1-}{28)-2-hydroxypropyl]-1H-pyrazol-4-yl} thieno[3,2-c ]pyridin-3-yl)phenyl]-
N-(3-methylphenylyurea; A o
N-(4-{4-amino-7-{1-(2-hydroxy-2-methylpropyl)- 1 H-pyrazol-4-yl jthieno[3,2-c]}pyridin-3-
yl} phenyl)-N~(4-methoxyphenyi)urea; and ' .
N-[4-(4-amino-7-{1-|(25)-2,3-dihydroxyprapyl]- 1 H-pyrazol-4-yl } thienol 3,2-c]pyridin-3-
yl)phenyl}-N'~(4-methoxyphenyl)urea and thera pcuticali y acceptable salts thereof.

Still another embodiment pertains to N—(4— {4-amino-~7-] 1-(2-hydroxycthyl)-1 F-pyrazol-4-
yilthieno(3 ,2—c]pyridin-3-y!}phenyi)-N’-(3-ﬂ uorophenylurca.

$till another cmbodiment pertains to M-(4-{d-amino-7-[1-2-hydroxyethyl)-1 H-pyrazol-4-
yl]thieno[3,2-¢]pyridin-3-y!} phenyl)-A"-{4-(diflucromcthoxy)pheny{jurca.

Still another embodiment pertains to N-[4-(4-mninb-7—{ 1-[(28)-2-hydroxypropy!}-1A-
pyrazol-4-yl }thienof3,2-c]pyridin-3-yl)phenyl] -N’—(Bémetﬁyf phenyl)urea,

Still another embodiment pertains o N-(4-{4-amino-7-[1-(2-hydroxy-2-methylpropyl)-
1 H-pyrazol-4-yi]thicno(3,2-¢])pyridin-3-yl} pheny!)-¥-(4-methoxyphenylyurea.
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Stifl another embodiment pertains to N—[4 (4-amnino-7-{1- [(2S)-2,3-dxhydroxypmpyl]-l H-
pyrazol-tl-yl}thmno[‘% 2-cipyridin-3-yl)phenyl]- N‘-(4-methoxyphenyl)mea.

Still another embodiment pertains to a compound of formula I, and therapeutically
acceptable salts, prodrugs, csters, amides, salts of prodruys, salts of esters, and salts of amides
thereof. ' :

Still another embodiment f:ertaim to N-(4- {4—an'1i_n_u_-7-[ 1-2-hydroxyethyl)-1 H-pyrazol-4-
yllthieno[3 +2-¢]pyridin-3-yl} phenyl)-A-(3-flucrophenyl)urea, and therapeutically acceptable
salls, prodrugs, esters, amides, salts of prodrugs, salts_of‘est&m, and salts of amides thergof,

Still ancther embodiment pertains to N—(4-{4-ami'rio-1-[l-(2-hydroxyethyl)—l H-pyrazol-4«
yl]thieno[B,2-cjpyridha¥3-yl}phenyl)-Iv‘-[4-(diﬂuoroﬁnc"thoxy)phenyl]urca, und therapeuticaily
acceptable salts, prodrugs, csters, amides, salts of prodrugs, salis of csters, and salts of umides
lhercof: | .

Still another cmbodiment pertains to N-[4-(4-amiri6-7-{ 1-[(25)-2-hydroxypropyt]-1 F-
pyrazol-4-yl} thieno| 3,2-clpyridin-3-yt)phenyl |- m-(s-memylphenyl)uma, and therapeutically
acceptable salts, prodrugs, csiers, amides, salts of prodrugs, salts of esters, and salts of amidcs
thereof. o

Still another embodiment pertains 10 N-(4-{4-amino-7-[1-(2- ~hydroxy-2-methylpropyl)-
1 H-pyrazol-4-yl]thienof3,2 -cjpyndm-B-yI}phenyl)-N-(4-metlmxyphcnyl)urca, and
therapeutically acceptable salts, prodrugs, csters, amides, salts of prodrugs, salts of csters, and
salts of amides thereof, .

Still another embodiment pertains to N-[4-(4-aminof7-{ 1-{(25)-2,3-dihydroxypropyl}-1 i/~ -

pyrazol-4-yi}thieno[3, 2-}:]pyridin-S-yl)phenyI]-N (#memcxyphenyl)urca, and therapeutically
acceptable salts, prodrugs, eslers, amides, salts of prodrugs salts of csters, and salts of amidcs

therecof,,

DETAILED DESCRIPTION OF THE INVENTION
Variable moietics of compounds herein are tepresented by identifiers (capital letters with

numerical and/or alphabetical superscripts) and may be speeifically embodied.
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1 i3 meant to be understood that proper valences are maintained for all moieties and
combinations thereof, and that monovalent moieties having more than one atom are attached

through their left ends.

It is also meant to be understood that a specific embodiment of a variable moicty may be

the same or diilerent as another specific embodiment Eaviug the same identifier.

The term “alkoxy,” as used herein, refers to an alky! group attached to the parcnt

molecular moiety through an oxygen atom. _
The term "alkyl,” as used herein, refers lo.a group derived from a straight or branched

chain saturated hydrocarbon containing from one to ten carbon atoms,
The terms "halo® and "haloget," a5 used heréin, rafer to F, C), Br, or L.
The term "haloalkoxy," as used herein, refers 1o a haloalkyl grotp sttached to the parent

molecular moiety through an oxygen atom. .
The torm “haloalkyl,” as nscd herein, refers to an'alkyl group, as defined herein,

substituted with at least one halogen, us defined herein.
The term "hydroxy,” as used herein, refers w0 a~OII group.
The term "hydroxyaltkyl," as used herein, refers to an alkyl group substituted with at least

one hydroxy group.:

The term “KDR" means kinase insert domain receptor (a type Il receptor Lyrosine kinase)
and is also known as FL.K1, VEGFR, VEGFR?, and CD309.

The term “VEGFR” means vascular endothefial growﬂa factor receptot.

‘The term “PDGI'R” means platelet-derived growth factor receptor,

Compounds ol this invention may contain asymmetrically substitited carbon atoms in the

‘Ror S configuration, wherein the lerms “R” and “8” are s defined in Pure Appl, Chem. (1976)

45, 13-10. Compounds having asymmetricaily substituted carbon atoms with equal amounts of R
and 8 configurations are racemic at thosc atoms. Atoms having excess of onc configuration over
the other are assigned the configuration in excess, preferably an excess of about 85%-90%, more
preferably an exceys of about 95%-99%, and still mote praferably an cxcess greater than about
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99%. Accordingly, this invention is meant to embrace racemic mixtures and relative and absolute
diastereoisomers of the compounds thercof,

Compounds of this invention may also contain carbon-carbon double bonds or carbon-
nitrogen double bonds in the E or 7. configuration, wherein the term “E” represents higher order
substituents on oppositc sides of the carbon-carbon of catbon-nitrogen double bond and the term
“£” represents higher order substitucnts on the same.side of the carbon-carbon or carbon-
nitrogen double bond as determined by the Cahn-ingold-Prelog Priority Rules. The compounds
of this invention may also cxist as 4 mixture of “E” and “Z£” isomers.

Compounds of this invention may also exist as tﬁulo}rners or cquilibrium mixtures
thereof whercin a proton of a compound shifts from one atom to another, Examples of tautomers
include, bul are not limited to, keto-enol, pheniwkkefo, oximé-nitroso, nitro-zci, iminc-enamine
and the like. | X
Compounds of this invention conlaining NH, C(0)OII, OH or SH moietics may have
attached thereto prodrug-forming moieties, The prodrug-forming moieties are removed by
metabolic processes and relcase the compoﬁnc_is having the freced NH, C(O)YOH, Ol or SH in
vivo, Prodrués are uscful for adjusting such pharmacokinelic propertics ol the compounds as
solubilily and/or hydrophobicity, absorption in the gastrointestinal tract, bioavailability, tissue
penetration, and rate of clearance. o

Metabolites of compounds of this invention propldccd by in vitro or in vivo metabolic

processes, may also have utilily for treating diseases associated with overexpression or

‘disregulalion of protcin kinases.

Certain precursor compounds which may be me&zbqlized in vitro or in vivo to form
compounds of this inveniion may also have utility for treating diseascs associated with

overexpression or disregulation of protein kinases.
Compounds of this invention may exist as acid addition salls, basic addition salts or

zwilterions. Salts of compounds having Formula i are prepared during their isolation or
following their purification. Acid addition salts are those derived from the reaction of a
compound of this invention with a¢id. Accordingly, salts including the acetate, adipate, alginate,
bicarbonate, citratc, aspartate, benzoale, benzenesulfonate (besylate), hisulfate, butyrate,
camphorate, camphorsufonate, digiucnnate, formate, f‘umaraté, glycerophosphaie, glutamate,
hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide, lactobionale,
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lactate, malcate, mesitylencsulfonate, methanesul Fonatg,'naphmylenemnfonate, nicotinate,
oxalate, pamoate, pectinate, persulfate, phosphate, picrate, propionate, Succinaté, tartrate,
thiocyanale, trichloroacetic, trifluoroacetic, para-toluenesulfonatc and undecanoate salts of the
compounds of this invention arc meant to be cmbraced by this invention, Basic addition salts of
compounds are those derived from the reaction of the comp;mnds of this invention with the
bicarbonale, carbonate, hydroxide or phosphate of cations such as lithium, sodium, potassium,

caleium and magnesium.

Compounds having Formula I may be administercd, lor example, bucallir, ophthalmically,
orally, asmotically, parenterally (intramuscularly, intraperintoneally intrasternally, intravenously,
subcutaneously), reclally, topically, lransdcnﬂally, vaginally and intraartcrially as well as by
intraarticular injection, infusion, and placement in the body, such as, for example, the

vasculalure,

Therapeutically effective amounts of a compound having Formula { depend on recipient
of treatment, disease treated and severity thereof, composilion comprising it, time of
administration, routc of administration, duration of treatthch_, potency, rate of clearance and
whether or not another drag is co-administered. The amount of 2 compound having Formula I
used to make a composition to he administered daity to a pal;iént in a single dose or in divided
doses is from ahout 0.03 to about 200 mg/ky body weight, Single dose compositions contain

these amounts or a2 combination of submultiples thercof:

Compounds having Formula [ may be z_idministered with or without an excipient.
Cxcipicnts include, but are not limited to, encapsulators and additives such as absorption
accelerators. antioxidants, binders, buffers, coati ng agents, coloring agents, diluents,
disintegrating agents, emuléiﬁcm, extenders, fillers; flavoting agents, humectants, lubricants,
perfumes, preservatives, propellants, relcaging agents, stg:ﬁlizing agents, sweeteners, solubilizers,

wetting agents, mixtures thereof and the like,

Excipicnis (or preparation of compositions comprising a compound baving Formula I to

be administered orally include, but are not limited to, agar, alginic acid, aluminum hydroxide,
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benzy) alcohol, benzyl benzoate, 1,3-butylenc gljcol,' carbomers, castor oil, cellulose, ecllulose
acetate, cocoa butter, com starch, corn oil, cottonseed pil, cross-povidone, di glyccﬁdea, ethanol,
ethyl cellulose, ethyl laureate, ethyl oleate, farry'acid esters, gelatin, germ oil, glucose, glycerol,
groundnut oil, hydrnxyﬁropyhncmyl celluose, isopropanol, isotonic saline, lactose, mapnesium
hydroxide, magnesium stcarate, malt, mannitol, monoglycerides, olive oil, peanut oif, potassium
phosphate salts, potato starch, povidone, propylehe glycol, Ringer's solution, safﬂower oil,
sesame oil, sodium carboxymethy! ceflulose, sodium phosphate salts, sedium lauryl suifate,
sodium sorbitol, soybéan oil, stearic acids, stearyl fumarate, sucrose, surfactants, talc, trayacanth,
tetrahydrofurfuryl alcohol, triglycerides, water, mixtﬁréﬁ thereof and the like, Excipients for
preparation of compositions comprising a c_undpound having Formula T 10 be adminisiered
ophthalmically or orally include, but are not limited to, 1 3-butylene glycol, castor oil, corn oil,
cottonseed oil, ethunol, fatty acid esters of sorbitan, germ oil, grountdnut oil, glycerol,
isopropanal, olive oil, polyelhylenc glycols, propylcnc g]yco] sesatne vil, water, mixtures thereof’
and the like. Excipients for preparation of composmons comprising a compound having Formula
I to be administered osmotically include, but are hot Iimitéd to, chlorofluorohydrocarbons,
ethanol, water, mixtures thereof and the like. Excipients for preparation of compositions
comﬁrising a compouhd having Formula | to be administered parenterally include, but are not
limited to, 1,3-butanediol, castor oi, com oil, cottonseed oil, doxtrose, germ oil, groundnut oil,
liposomes, oleic acid, olive oil, peanut oil, Ringer's solution, safflower oil, sesame oil, soybean
oil, U.8.P. or isotonic sodium chloride solution, water, mixures thereof and the like. Fxcipients
for preparation of compositions comprising a compound having Formula [ to be administcred
reetally or vaginally include, but are not lumted to, cocoa butter, polyethylene glycol, wax,

mixtures thercof and the like.

Compounds having Formula | are expected to be useiul when used with
alkylating agents, angiogenesis mhibltors, antibodies, dntxmctahohtes, antimitolics,
antiproliferatives, aurora kinase inhibitors, other apoptosts promoters (for example, Bel-xI., Bel-
w and Bfl-1) mhibitors, Ber-Abl kinase mh1bmm, BiTL (Bl-‘ipemﬁc T cell Engager) antibodics,
biologic response modificrs, eyclin-dependent kinase inhibitors, cell cycle inhibitors,
cyelooxygenase-2 inhibilors, DVD's, leukemia viral oncogene homolo g (Erbi32) receptor
inhibitors, growth factor inhibitors, heat shock protein (IISP)-90 inhibitors, histone deacctyluse
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(I1DAC) inhibitors, hormonal therapics, immunoloéic'als, inhibitors of apoptosis proteins (TAP's)
intercalating antibiotics, kinase inhibitors, mammalian target of rapamycin inhibitors,
microRNA's mitogen-activated extracellular signal-regilated kinase inhibilors, multivalent
binding proteins, non-steroidal aqti-inﬂammatory drugs (NSAI'DS). poly ADP (adenosine
dipkosphatc)-ribose polymerase (PARP) inhibitors, plétinum chemotherapeutics, polo-like kinase
{PIk) inhibitors, protcosome inhibitors, purine ana.logﬁ, pyrimidine analogs, receptor tyrosine
kinase inhibitors, retinoids/deltoids plant alkaloids, srmal] inhibitory ribonucleic acids (siRNA's),

topoisomerasc inhibitors. combinations thereof and the like,

A BiTE antibody is a bi-specific antibody that directs T-cells to attach cancer cells by
simuitaneously binding the two cells. The T-ccll then attacks the target cancer cell. Lxemplacy
BiTE antibodies inclnde adecatumumab (Micromet MT201), blinaturmomab (Micromet MT103)

und the like.

SiRNA's are molccules having endogénom RNA bases or chemically modified
nucleotides. The modilications shall not abolish cellular activity, but rather impart increased
stability and/or increased cellular potcncy.' Examplcs of chcnncal meodifications include
phosphorothioate groups, 2'-deoxynucleotide, 2-QCI I;-;ccnlaining ribonuclcotides, 2'-F-
ribonucleotides, 2'-mcthoxyethyl ribonucleotides or a combination thereof. The siRNA c¢an have
varying lengths (10-200 bps) and structures (hairpins, sinélc/dmble strandy, bulges, nicks/gaps,
mismatches) and processed in the ccl! to provide active gene silencing. Tn certain embodiments,
a doublz-stranded siRNA (dsRNA) can have the same number of nucleotides on each sirand
(blunt ends) or asymmetric cnds (overhangs), The overhang of 1-2 nuclcotides can be prescnt on
the sense aud/or the antiscnse su-aﬁd, as well as present on the 5'- and/ or the 3'-cnds of a given

strand,

Multivalent binding proteins are binding protein;a comprising two or more antigen
binding sites. 'he multivalent hinding prolein is prelerably cngineered to have the three or more
antigen binding sites and is generaﬂy not a naturally occﬁn_'i;:g antibody. The tcrm “multispecific
binding protcin” means a binding prolein capablc of binding iwo or more related or unrclated

tavgets, Dual variable domain (DVD) binding proteins arc tetravalent or multivalent binding
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proteins binding proteins comprising two or more antigén binding siles, Such DVDs may be
monospeeific, i.e., capable of binding one antigen or mﬁltispeciﬁc, i.e,, capable of binding two or
more antigens. DVD binding proteins comprising two heavy chain DVD polypeptides and two
light chain DVD polypeptides are referred io as DVD Ig. Lach half'of a DVD 1g comprises a
heavy chain DV polypeptide, a light chain DVD polypeptide, and two antigen hmdmg sitcs,
Each binding site comprises a heavy chain variable domain'and & light chain variable domain
with a total of 6 CDRs involved in antigen bmdmg per antigen binding site.

Alkylating agents include altrelamine, AMD-4‘?3, AP-5280, apaziquone, bendamnustine,
brostallicin, busulfan, carboquone, carmustine (RCNU), chlorambucil, CLORETAZINEY
(laromustine, VNP 40101M), cyclophosphamide, dccar‘bazi.ne, estramustine, fotemustine,
glufosfamide, ifosfamide, K'W-2170, lomustine (CCNU), mafosfamide, melphalan, mitobronitol,
mitolactol, nimustine, nitx:ogen mustard N-uxfde, ranimustine, temozolomide, thiotepa,

TREANDA® (bendamustine), treosulfan, rofosfamide and the like,

Angiogenesis inhibitors include endofhelial-spcci fic receptor tyrosine kinase (Tie-2)
inhibitors, epidermal growth factor receptor (EGFR) inhibitors, insulin growth factor-2 receptor
(IGFR-2) inhibitors, matrix metalloproteinase-2 (MMP-zj ixihibitors, matrix metalloproteinase-9
(MMP-9) inhibitors, platelet-derived growth factor receptor (PDGFR) inhibitors,
thrombospondin analogs, vascular endotheljal growth factor Teceptor tyrosine kinase (VEGER)
inhibitors and the hke

Antimetabolites include ALIMTA® (metrexed disodium, LY231514, MTA),
S-azncitidine, XET.ODA® (capecitabine), carmoir, LEUSTAT® (cladribin), clofurabine,
cytarabine, cytarabine ocfosfate, cftosine arabinoside, décitabine, deferoxamine, doxifluridine,
cflornithine, EICAR (S-ethjrnyl- -p —D—riboﬁlmnosylixﬁida?.ole-ti-carboxamide’), gnocitabing,
ethﬁyicytidim, fludarabine, 5-fluorouracil alonc orin 'cum‘l‘)ina:tion with leucovorin, GEMZAR®
(gemceitabine), hydrokyurca, ALKER AN®(melphalan), mercaptopurine, 6-mercaptopurine

riboside, methotrexate, mycophenolic acid, nelarubine, nolatrexed, oclosfate, pelitrexol,
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pentlostatin, raltitrcxcd,_ Ribavirin, triapine, trimetrexate, S_-l, tiazofurin, tegafur, TS-1,
vidarabine, UFT and the like,

Aurora kinasc inhibitors include AZD-1152, MLN-8054, VX-680 and the like,

Bel-2 protcins inhibitors iqclude AT-101 ( (-)gous.}'q.:b.l), GENASENSE® (G3139 or
oblitmersen (Bel-2-targeting antiscnse oligonucleotide)), IP1-194, TPY-563, N-(4-(4-((4-
chloro(1,1"-biphenyl)-2-yl)methyl)piperuzin-1-yljbenzoyl)-4-(((1R)-3-(dimethylamino)-1-
((phenylsulfanyl)methyl)propyl)amino)-3-nitrobenzenesulfonamide) (ABT~737), N-(4-(4-((2(4-
chlorophenyl)-5,5-dimethyl-1-cyclohex-1-cn- 1 -yl)methylpiperazin-1-yhbenzoyl)-4-({( 1 R)-3-
(morpholin-4-yl)-1-((phenylsulfanyl)methyl )propyl)amino)-3-
((trifluoromethyl)sulfonyl)benzenesultfonamide (AB1-263), GX-070 (obatoclax) and the like.

Ber-Abl kinase inhibitors include DASATINIB® (BMS-3 54825), GLEEVEC® (imatinib)
and rhe like, ‘

CDK inhibitors include AZD-5438, BMI-1040, BMS-032, BMS-387, CVT-2584,
Navopyridol, GPC-286199, MCS-54, PD0332991, PHA-690509, scliciclib (CYC-202,
R-roscovitine), ZK-304709 and the like. ' ‘

COX-2 inhibitors include ABT-963, ARLO}CIA (etoncoxlb), BEXTRA® (valdecoxib),

13M5347070, CELEBREX® (celecoxib), COX-189 (lumuacomb) CT-3, DLRAMAXX®
(deracoxib), JTE-522, 4-methyl-2-(3 4- dmcthylphenyl) 1-(4-sulfamoylphenyi- 11 I-pyrrolc), MK-
663 {(etoricoxib), NS-398, parecoxib, RS-57067, SC~58125 SD-8381, SVT-2016, 8-2474, T-

614, viIoxXx® (rofecoxib) and the like,

LGER inhibitors include ABX-EGF, anti-EGFR il;ﬁnunoliposomes, EGF-vaccine, EMD-
7200, ERBITUX® (cctuximab), HR3, IgA arrtibodics; IRESSA® (gefitinib), TARCEVA®
(erlotintb or OSI-774), 'U'P-38, EGFR fusion pfotein, TYKERB® (lapatinib) and ihe like,
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FrbB2 receptor inhibilors include CP-724-714, CI-1033 (canertinib), [HIERCEPTIN®
(trastuzumab), TYKERB® (lapatinib), OMNITARG® (24, petuzumab), TAK-165, GW-572016
(ionafarnib), GW-282974, EKB-569, PI-166, dHER2 (HER2 vaceine), APC-8024 (HER-2
vaccine), anti-HER/2neu bispecific antibody, B?.herZigGS, AS HER2 trifunctional bispeefic
antibodies, mAR AR-209, mAB 2B-1 and the like.

Histone deacetylase inhibitors include depsipcpﬁde,. LAQ-824, MS-275, trapoxin,
suberoylanilide hydroxamic acid (SAFIA), TSA, valproic acid and the like.

HISP-90 inhibitors include 17-AAG-nab, 17-AAG, CNF-101, CNI-1010, CNF-2024,
17-DMAG, geldanamycin, 1P1-504, K0S-953, MYCOGRAR® (human recombinant antibody to
HSP-90), NCS-683664, PU24FCI, PU-3, radicicol, SNX-2112, STA-9090 VER49009 and the

like, '

Inhibitors of epoptosis proteins include ApoMah (a fully hurnan affinity-maturcd IgG1
monoclonal antibody), antibodies that target TRAIL or déath reccptors (e.g., pro-apoplotic
receptor agonists DR4 and DRS), conatumumab, ETR2-ST01, GDCO145, (lexatumurmab), [1GS-
1029, LBY-135, PRO-1762 and tratuzumah.

MEK inhibitors include ARRY-142886, ARRY1438i62 PD-325901, PD-98059 and the
like. '

mTOR inhibitors inelude AP-23573, CCI-779, everolimus, RAD-001, rapamyein,

temsirolimus and the like.

Non-steroidal anti-inflammatory drugs include AMIGLSICT (salsalate), DOLOBID®
(diflunisal), MOTRIN® (ibuprofen), ORUDIS® (ketoprofen), RELAVEN® (nabumetone),
FEI.DENL® {piroxicam), ibuprofen crcam, ALEVE® (ﬁap;:éxcn) and NAPROSYN™ (naproxcn),
VOLTAREN® (diclofenac), INDOCIN® (indomethacin); CT.INORIL® (sulindac), TOLECTIN®
(tolmetin), LODINE™ (etodolac), TORADOL® (ketorolac), DAYPRO® (oxaprozin) and the like.
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PDGFR inhibitors include C-451, CP-673, CP-868596 and the like.

Platinum chemotherapeutics include cisplatin, ELOXAT N (oxaliplatin) eptaplatin,
lobaplatin, ncdaplatin, PARAPLATIN® (carboplatin), satraplatin and the like.

Polo-like kinasc inhibitors include BI-2536 and the like.

‘Thrombospondin analogs include AIBT:510, ABT-567, TSP-1 and the like.

VEGER inkibitors include AVASTIN® (bevacizumab), ABT-869, AEE-788,
ANGIOZYMET™ (a ribozyme that inhibits angiogenesis (Ribozyme Pharmaceuticals (Boulder,
C0.) and Chiron, (Emeryville, CA)) , sxitiaib (AG-13736), AZD-2171, CP-547,632, IM-862,
MACUGEN (pegaptamib), NEXAVAR® (sorafenib, BAY43-9006), pazopanib (GW-786034),
vatalanib (PTK~787, 7K-222584), SUTENT® (sunitinib, SU-11248), VEGF trap, ZACTIMA™
(vandctanib, 7-6474) and the like. '

Antibiotics include intercalating antit;iéﬁcs aclarubicin, actinomycin I3, amrubicin,
annamycin, adtiamyein, BLENOXANHG (blcomy¢in), dh_t_mombicin, CAGLYX® or MYOCET®
(lipusomal doxorubicin), elsamitruein, epirbucin, glarbuicin, ZAVEDOS® (idarubicin),
mitomycin C, nemorubicin, neocyrzinostatin, péplbmycin, pirarubicin, rebeccamycin,

stimalamer, streptovocin, VALSTAR® (valrubicin), zinostatin and the like,

Topoisomerase inhibitors include aclarﬁbicin, 9-aminocamptothecin, amonafide,
amsacrine, becatecarin, belotccan, EN—809]5, CAMFTO'SAR@ (itinotecan hydrochlovide),
camptothecin, CARDIOXANE® {dexrazoxine), diffomotecan, edotcearin, ELLENCE” or
PHARMORUBICIN® (epirubicin), ctoposide, e.;catécan. 10-hydroxycamptiothecin, gimatecan,
lurtotecan, mitoxantrone, orathecin, pirarbucin, pixantrone, rubitccan, sohuzoxanc, SN-38,

tafluposide, topotecan and the like.
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Antibodies include AVASTIN® (bevaci-umab), CD40-specific antibodies, chTNT-1/B,
denosumab, ERBITUX® {cctuximab), IIUMAX-CD4% (zanclimumab), IGF1R-specific
antibodies, lintuzumab, PAN OREX® (edrecolomhb),'RENCAREXw (WX G250), RITUXAN®

5  (tituximab), ticilimumab, trastuzimab and and the like. -

Hormonal therapies include ARIMIDEX® (anastrozole), AROMASIN® (excmestane),
arzoxifenc, CASODEX® {bicalutamide), CE’I’R(_)TTDE@-(cctrorelix), degarclix, deslorelin,
DESOPAN® (trilostane), dexamethasone, DROGENIL®, (futamide), EVISTA® (raloxifene),

10 AFEMA™ (fadrozolc), FARESTON® (toremifene), FASLODEX® (fulvestrant), FEMARA®
(letrozole), formestanc, glucocorticoids, HECTOROL® (doxercalciferol), RENAGEL®
(sevelamer carhcmafe). Iasofoxifene, leuprolide acetate, MEGACE® {megesterol), MIFEPREX®
(mifepristone), NILANDRON™ (pilntamide), NOLVADEX® (tamoxifen citratc), PLENAXIS™
(abarclix), prednisone, PROPECIA@’ (finasteride), rilostaﬁé,’ SUPREI"ACTM (buserelin),

)5 TRELSTAR® (luteinizing hormone releasing hormone l(LHRH)), VANTAS® {Histrelin implant),
VETORYL® (et lostane or modrastane), ZOLADEX® (fgﬁrelin, goserelin) and the like,

Deltoids and retinoids include seocalcitol (EB1089, CB1093), lexacalcitrol (KH1060),
fenretinide, PANRETIN® (aliretinoin), ATRAGEN® (liposomal tretinoin), TARGRETIN®
20 (bexarotene), LGD-1550 and the like, o

PARP inhibitors include ABT-888, olaparib, KU-59436, AZD-2281, AG-014699, BSI-
201, BGP-15, INO-1001, ONO-2231 and ihe like, '

25 Plant alkaloids include, but are not limited to, vincristine, vinblustine, vindesine,

vinorelbine and the like.
Protcasome inhibitors include VELCADL® (bortezomib), MG132, NPI-00S2, PR-171
and the like, k
.27 .
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Examples of immunologicals include intorferons and other immune-enhancing agents,
Tnterferons mclude interferon alpha, intcrforon alpha-2a, interferon alpha<2b, interferon beta,

interferon pamma-1a, AC‘T’IMMI'TNE@ (interferon gax;nﬁa&b), or inlerferon gamma-ni,
combinations thereof and the like. Other agents include ALFAFERONE® (IFN-a:), BAM-002
(oxidized glutathione), BEROMUN® (tasonermin), BEXXAR® (tositumomab), CAMPATH®
(alcmiuzumab), CTLA4 (cytotoxic lymphoecyte antié.cﬁ 4), decarbarine, denileukin, cpratuzumab,
GRANOCYTL® (!cnograstim),’lentinun, lguﬁocyre alpha interferon, imiguimod, MDX-010 (anti-
CTLA-4), melanoma vaccine, mitﬁmomab, molgmmoﬁim, MYLOTARG™ (gemtuzumab
ozogamicin), NEUPOGEN® (filgrastim), OncoVAC-CL, OVAREX® (oregovomab),
pemtumomab (Y-mulIMFG1), PROVENGE® (sipﬁleucelfT), sargaramostim, sizofilan,
teceleukin, THERACYS® (Bacillus Calmetto-Guerin), ubenimex, VIRULIZIN®
(immunotherapzutic, Lorms Phannaceuticals),. Z-100 (S;peciﬁc Substance of Maruyama (SSM)),
WF-10 (Tetrachlorodecaoxide (TCDO)), PROLEUKIN® (aldesteukin), ZADAXIN®
(thymalfasin), ZENAPAX® (dacli}.mnah), ZEVALIN® (90.\{ -lbritumomab Huxetan) and the like.

Biological response modificrs are agenis that modify defense mechanisms ol living

organisms or biological responses, such as survival, growth, or differemtiation of tissue ccils to
direct them to have anti-tumor activity and include inclide krestin, lentinan, sizofiran, picibanil

PF-3512676 (CpG-8954), ubenimex and the like.

Pyrimidine analogs include cytarabine (ara C or Atabinoside C), cytosine arabinoside,
doxifluridine, FLUDARA® (fludarabine), 5-FU (5-Rugrouracil), floxuridinc, GEMZAR®
(gemcitabine), TOMUDEX® (ratitrexed), 'I'ROXATYLTMI(M acetyluridine troxacitahine) and the
like. -

Purine analogs include LANVIS® (thioguanine) and PURI-NETHOL® (morcaptopurine).

Antimitotic agents include batabulin, ¢pothilone I (KOS-862), N-(2-((4-
hydroxyphenyi)amina)pyridin-3-yl)-4-methoxybenzencsulfonamide, ixabepilone (BMS 247550),
-28- '
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paclitaxed, TAXOTERE® (docetaxel), PNU100940 (109881), patupilone, XRP-9881 (larotaxel),
vinflunine, ZK-LPO (synthetic epothilone) and the like.

Compounds of this invention can also be used as radiosensitizesr that enhance the
efficacy of radiotherapy. Examples ol radiotherapy include 'gxtema.l beam radiotherapy,
teletherapy, brachtherapy and sealed, unsealed source radiotherapy and the like,

Additionaily, compounds having Formula [ may be combined with other
chemptherapcutic igcms such ay ABRAXANE™ (ABI-007), ABT-100 (farmesyl trapsferaso
inhibitor), ADVEXIN® (Ad5SCMV-p53 vaceine), ALTOCOR® or MEVACOR® (lovastatin),
AMPLIGEN® (poly :poly C12U, a synthetic RNA), APTOSYN® (exisulind), AREDIA®
{pamidronic acid), arglabin, Lpasp}sraginaae, mumgstane (1-methyl-3,17-dionc-androsta-1,4-
diene), AVAGE® (tazaratene), AVE-8062 (combrcasiatin‘ derivative) BEC2 (mituxqomab),
cachectin or cachexin (umor necrosis factor), canvaxin firaccine), CFAVAC® (cancer vaccine),
CELEUK® (celmoleukin), CEPLENFE® (histamine diliydrochloride), CERVARIX® (humian
papillomavirus vaccine), CHOP™ (C: CYTOXAN® (cyclophosphamide); H: ADRIAMYCIN®
{hydroxydoxorubicin); O: Vincristine (ONCOVIN:”); P: ﬁfei_inisone), CYPAT™ (cyprotcrone
acelate), combrestatin A4P, DAB(3BKGF (calalylic ﬁnd translocation domains of diphtheria
toxin fused via a His-Ala linker to humun epidermal gfowfh factor) or TransMID-107R™
(diphtheria toxing), dacarbazine, dactinomycin, 5_,6-dimc£hylxanthenune—4-acetic acid
(DMXAA), eniluracil, EVIZONT™ (squalamine lactate), DIMERICINE® (T4NS lippsome
lotion), discodermolide, DX-8951f (exatecah mesylate),-cnzastauﬁn, EPQS06 (epithilone B),
GARDASIL® (quadrivalent human papillomavirus (Typds 6, 11, 16, 18) rccombinant vaccine),
GASTRIMMUNE®, GENASENSE®, GMK (ganglioside conjugate vaccine), GYAX® (prostate
cancer vaccine), haloﬁlginone, histerelin, hydmxycarbﬁm_ide, ibandronic acid, IGN-101, IL-13~
PE38, IL~13-PE38QQR (cintredekin besudotox), IL-IJ-pécudomonas exotoxin, interferon-a,
interferon-y, JUN OvANT M o MEPACT™ (mifamuriide), lonafarnib, 5,10-
methylenctetrahydrofolate, miliefbsine (hexhd_ccylphosphocholi.nc), NEOVASTAT®(AE~941),

NEUTREXIN® (trimetrexate gluouronate), NIPENT® (pentostatitt), ONCONASE® (a
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ribonucleasc en-}:yme), ONCOPHAGL® (mel#noma vaccine treatment), ONCOVAX® dL-2
Vaccine), ORATHECIN™ (tubitecan), OSIDEM® (antibody-based cell drug), OVAREX® MAb
(murine monoclonal antibody), paditaxel, PANDNEkTM (aglycone saponins from ginseng
comprising 20(8)protopanaxadiol (aPPD) and 20(S)protopanaxatriol (aPPT)), panitumumab,
PANVAC®-VF {(investigational cancer vaceine), pegasﬁargz_isc, PEG Interferon A, phenoxodiol,
procarbazine, rebimastat, REMOVAB® (catur;miomab), REVLIMID® (lenalidomide), RSR13
(efaproxiral), SOMATULINE® LA (lanrcotide), SORIATANE® (acitretin), staurosporine
{Streptomyces staurospores), tatlabostat (PT100), TARQRE'I’INW (bexarotcne), TAXOPREXIN®
(DItA-paclitaxel), TELCYTA® (canfosfumide, ILK286), temilifene, TEMODAR®
(temozolomide), tesmilifene, thalidomide, THERATOPE” (STn-KLH), thymitaq (2-amino-3,4-
dihydro-6-methyl-4-oxo-5-{4-pyridylthio)quinazoline dihydrochloride), TNFFRADE™
(adenovector: DNA carricr contai:ﬁng the gene for fumor necrosis factor-a), TRACLEER® or
ZAVESCA® (bosentan), tretinoin (Retin-A), tetrandrine, TRISENOX® (arsenic trioxide),
VIRULIZIN®, ukrain (derivative of alkaloids from the greater celandine plant), vitaxin (anti-
alphavbeta3 antibody), XCY'TRIN® (motcxafin gadolinium), XINLAY™ (atrasentan),
XYOTAX™ (paclitaxel poliglumex), YONDELIS” (trabectodin), ZD-6126, ZINECARD®

(dexrazoxane), ZOMETA® (zolendronic acid), zorubicin anél, the like.

T'o determine Aurora B activity of representative cpﬁpouMs ol the invention, Active
Aurora B enzyme (tecombinant residues 1-344) and INCENP (tccombinant GST fusion prolein
(Upstate)} were incubated in wells of'a 384 well plate with biotinylted histone 113 peptide
residues 1-21 (Upstate), 1 mM ATP, and various concentrations of inhibitors in a HEPES buffer,
pH 7.4 containing MgCl, sodium oﬂuovmm, and Triton X-100. After 1 hour, the reaction
was stopped with EDTA and anti-phospho-histone H3 Furopium Cryptate (Cis-Bio) and SA-
APC (Phycolink, Prozyme) were added to detect the phosphopeptide. The amount of
phosphorylation was determincd by the time-resolved fluorescence ratio of signals at 665 am and
615 nm. The ICsp’s werc calculated by an exponential fit of the inhibition valucs with the

inhibitor concentrations using Assay Explorer software.
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To determine Aurora A and C activity of i'epresentat‘ivc compounds of the invention,
Active Aurora A ot C cnzyme was incubated in wells of a 384 well plate with biotinylated STK
substratc-2 (Upstate), | ™M ATP, and various concenirations of inhibitors in a Hepes buffer, pH
7.4 containing MgCly, sodium othrovanadate, and Trifon X-100. Adter | hour, the reaction was
stopped with EDTA and anii-phospho-STK ahﬁbody Enropiunt Cryptate (Upstate) and SA-
XL665 (Upstate) were added to detect the phosphopeptide. The amount of phosphorylation was
determined by the time-resolved fluorescence ratio of 51gnals at 665 nm and 615 nm. The IC50s
were caleulated by an exponential fit of the inhibition valuey with the inhibitor conicentrations
using Assay Explorer software, '

To determine the activity of the various kinases; a'homogenous time-resolved
Nuorescence (LITRE) in vitro kinase assay was used. (Mathis, G., FTRF(R) Technology. 1
Biomol Screen, 1999, 4(6): p. 309-314; Aifred J. Kolb, Paul V. Kaplita, David J. Hayes, Young-
Whan Park, Christine Pemell, Johu S. Major and Ciérard Mallus, Drug Discovery Today, 1998, 3,
333-342.) :

For example for KDR, eKIT, FLT1, CSFIR and FTL3, purified enzyme was mixcd with
0.5 pM N-biotinylated substrate (Biotin-Ahx-AEEEYFFLA~amidc (SEQ. ID. 1)), various
concentrations of inhibitor in reaction buffer (50 mM IIEPES, pH 7.1, 10 mM MgCl;, 2 mM
MrnCl, 0.1% BSA and 1 mM DI, 40 pL final volume), ATP (1 mM final conc,) in a black 384-
well plute. After 60 minutes incubation at room temperﬁture_, the rcaction way quenched by
addition of a buffered EDTA solulion ([inal approximatc concentrations: 30 mM LIDTA, 0.1%
BSA, 0.1% Triton X-100 and 0.24M KF) and a solution of tevelation agents (to give
0.084ng/well streptavidin-XL-665 (Cis-Bio) and 6.5ng/well antiphsophotyrosine mAb PT66-K
Luropium kryptate) was added to the reaction mixlure. The quenched reaction way atlowed to
stand at room temperature for 3 hours and was then read in a time-resolved fluorescence deteelor
(InVision, Perkin-Flmer) at 620 nm and 665 nm sequentially with excitation. The ratio between
the signal of 620 nm and 665 nm was used in the caleulation of the ICs.

Details for the various kinases are shown in Table I (Table 1 discloscs “His6" and “Tlis(6)" as

SEQID NO: 2). .
Table I

S il
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" | ASSAYS
" Emzyme | Coostruct | MW ( kD) - Enx.
' ' Rezetinn
Cone,
{ngiwell)
KDi His6-KDR 63 7
7591354 '
eI GST- 70 4 T
Fusion
FLTl His6-Tag 738
CSEIr | MAlis(6)- 50 T
‘ CSFIR '
Q0547
Y72
Ftis M-Ilis(8)- 0 - 0.6 ]
FLT3 .
Q569
spu3
| PGFR- GaT- o0 - 20
heta Fusion

Table 2 and Table 3 domonstrate the utility of Exaﬁlples 1-6 as inhibitors of multiple
kinases. '

Table 2
VEGRF family - - "PDGFR Family
KDR FLT1 CSFIR FLT3 oKL
[Coa (M) | 1Cso(sM) | ICso (uM) | ICsa (uM) | 1Cso (M)
Example ' -
i 0.00159 | 0.00125 | 0.0034Z . 0.0013 0.01933
2 0.00265 0.0021 | 000222 | 000113 0.02727
3 0.0016 | 0.00204 | 0.003562 | 000218 0.02711
4 0.00501 | 0.00429 | 0.00787 | 0.00193 0.05303
5 0.00183 | 000145 | 000134 [ 0.00122 0.01258
6 0.00218 | 0.0019 0.00274 | 0.00181 0.00428
-32-
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Table 3

Aurora B . Aurora A
ICs0 (M) - ICsp (UM)
Example '
1 0.00673 | - 0.67542
2 0.00787 4.7431
3 0.01121 024831
2 001484 | . 3.61985
5 0.02893 0.57014
6 0.00844 | 03572
CYP 3A4 ASSAY

Assays (200 iuL final volume) were carvied out in NUNC polypropylenc decp well plates
in 50 mM potassiwun phosphate buffer, pIl 7.4, using a microtitet plate shaker in a 37 °C
incubator. Pooled human liver microsomes (BD Gentest, 50 pg/ml.) were incubated with 5
concentrations of test compound (from 0.1 pM to 10 uM), 1 mM NADPH (Sigma), and 2 M
midazolam (Sigma). A constant amount of diméthylsul.foxi,dc (1%) was added 1o the incubations
with the test compounds, and each analysis was performed in duplicate. For preincubation
cxperiments (Prc), the microsomcs, test compounds, and NADPH were mixed and incubated 30
minutes belore addition o midavolam. For coincubation experiments (Co), the compounds,
microsomes, and midazolam were mixed and the reaction initiated by addition of NATDPH to the
wells. in both protocols, the completc reaction was terminaﬁéil_ aller 10 minutes of sliaking by
addition of 100 uL of'a 1/1 mixlure.ol'ﬂceloniuﬂe and methanol containing 0.33 pM -

hydroxylriazolam.

For analysis, an aliquot of cach well were (ranslerred 10 an autosampler vial and 10 pl,
injected onto a Shimadsu LC-10A HPLC systerﬁ equipped with a YMC-AQ (2.0 x 50 mm)
colurnn. The components were separated nsing a gradient of 10% acetonitrile — 0.1% acetic acid
to 70% acctonitrile - 0.1% acctic acid at a flow raté of nt_O.# r;;L/minute over 5 minutes.
Midazolam, 1-hydroxytriazolam (internal standard), 1-hydroxymidazolam and 4-
hydroxymidazolam were quantified by LC-MS/MS using an'LCQ Duo (Thermokinnigan). The
ratio of 1-hydroxymidazolam (CYP 3A4 product) and the ir;ternal standard at cach concentration
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Table 4 | )
Incuybation ICsp
'Condiﬁonis.__ | (uM)
EXAMPLE 1 Co >10 ]
B Pre >10
EXAMPIE 2 Co >10
Pre >10
EXAMPLE 3 Co >10
Prc >10
EXAMPLE 4 Co ~>10
Pre >10
EXAMPLE 5 Co- >10
Pre >10
| EXAMPLE 6 Co 30
L. e s —

Nature Reviews/Cancer, Vol. 4 December, 2004
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of compound was used to calculate the % inhibition of activity relative to the ratio calculated for
control incubations withowt inhibitor. In the absence of NADPH, no hydroxylation of midazolam
was observed. Kctoconavole was used as a standard intii_bi_tor, which at 0.] uM produccs 70-80%
inhibition of CYP 3A4. The 1Cs, (the concentration at _which 50% of the enzyme is inthibited)
was calculated for Examples 1-5 and Lixample 6 (described as EXAMPLL 703 in WO
2005/10009) and is shown in ‘Table 4 below, .

The data in tables 2, 3 and 4 illusirate the utility of the compounds of this invention as
inhibitors of multiple kinases with the added bencfit ol reduced CYP inhibition.
Compounds described as having low CYP inhibilion or as not inhibiting CYP are those

compounds with an ICsp of >10 pM in the aboife assay.
The structural homology between Aurora Protein Kinases A, B and C is reported in



C00C4s

WO 2010/065825 PCT/US2009/066725

1t is expocted that, because the compound of this invenlion inhibits the activity of Aurora-
kinase B, it could also have utility as an inhibitor of protein kinases having close structural
homology thereto, such as, for example, Aurora-kinase A and Aurora-kinase C.

Data for Lixample 1 iy shown in Table 5.

10

15

25

Tablos
Aurora B Auro:aA Aurora C
HTRF | HTRF | IITRF
Example | 1Cso (uM) | ICso (M) [ TCsp (uM)
1 I 0.007 0.120 0,001

This data demonstrates the utility of Example 1 as an inhibitor of Aurora-kinese A and
Aurora-kinase B and Aurora-kinasc C. '

Accurdingly; compournids of this invention are expected to have utility in treatment of
diseases duriug which protein kinases such s any or all Aurora-kinase family members are

expressed.

Involvement of Aurora Kinase in pancra-atic carcinoma cclls is reported in Zhy, J., et al.,
AURKA Amplification, Chromosome Instability, And Centrosome Abnormality in Human
Pancreatic Carcinoma Cells. Cancer Genet, Cytogenet., 2005. 159(1): p. 10-17; and Li D., Zhu I,
Firozi P. I'., ct al. Overexpression of Oncoge_nié STK15/BTAK/Aurora A Kinase in Human

Pancreatic Cancer. Clin, Cancet Res. 2003; 9:991-7,

Involvement of Aurora Kinase in non-small celf ]lung carcinoma is reported in Smith,
S.L., et al., Overexpression of Aurora B Kinasc (AURKB)_in Primary Non-Small Cell Lung
Carcinoma is Frequent, Generally Driven from One Allele, and Correlates with the Tevel of

Genetic Instability. Br. J. Cancer, 2005, $3(6): p. 719-729,

Involvement of Aurora Kinase in prostate cancer is veported in Chielti, P., ot al., Aurora
B Expression Directly Correlutes with Prostate Cancer Malignaney. Prostate, 2006, 66(3): p. 326-

-35.
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33; and Chicffi P., Cozzolina T.., Kisslinger A., ¢f al. Aurora B Expression Dircetly Correlates
with Prostate Cancer Melignancy and Influcnces Prostate Cell Proliferation. Prostate 2006;
66:32633, '

Involvement of Aurora Kinasc it head and neck 'sqpamous cell carcinoma is reported in
Reiter, R., et al., Aurora Kinasc A Messenger RNA Ov_eréxb;cssion 18 Correlated with Tumor
Progression and Shortened Survival in [Tead and Neck Squamous Cell Carcinoma. Clin Cancer
Res, 2006, 12(17): p. 5136-41. '

Involvement of Aurora Kinase in acute mycloid loukernia is reported in Walsby E., Walsh
V., Pepper C., Burneli A., and Mills K. Ilacmatologica. 2008 May; 93(5):662-9.

Involvement of Aurora Kinase in breast cancer is reported in Tanaka T., Kimura M.,
Matsunaga K., Fukada D., Mori H., Okano Y. Centrosomal Kinase AIK1 is Overexpressed in
Invasive Ductal Carcinoma of The 13rcast. Cancer Res. 1999; 59:2041-4; Miyoshi Y., Iwao K.,
Egawa C., Noguchi §. Association of Centrasoma! Kinase STK1 3/BTAK Mrna Expression with
Chromosomal Instability in Human Breast Caﬁcers. Int. §. Canccr 2001; 92:370-3; Hoquc A.,
Carter J., Xia W, et al. Loss OF Aurora A/STK ] S/B’I'AK'(}\_ferexpression Correlates with
Transition of in Situ to Invasive Ductal Carcinoma of the Em;;st. Cancer Epidemiol. Biomarkers
Prev, 2003; 12:1518-22; Royee M. E., Xia W., Sahin A A, etal. STK15/Aurora-A Expression
in Primary Breast Tumors is Correlated with Nuclear Grade Bul Nol With Prognosis, Cancer
2004; 100:12-9; Bodvarsdottir S. K., Hilmassdottir H., Birgisdottir V., Steinarsdottir M.,
Jonasson J. G., F.yfjoxﬂ J. E., Aurora-A Amplification Associated with BRCA2 Mutation in
Breast Tumours, Cancer Lett 2007; 248:96-102; Sen S., Zhou H., White R. A, A Putative
Serine/Threonine Kinase Encoding Gene BTAK on Chromosame 20q13 is Amplified and
Overexpresscd in Human Breast Cancer Cell Lings, Oncogene '1997; 14:2195-200; Lo Y. [ ~ Yu
1. C., Chen 8. T., et al, Breast Cancer Risk Associaled with Genotypic Polymorphism of the
Mitosisregulating Gene Aurora-A/STK15/BTAK. In. J. Cancer 2005; 115:276-83; Vidarsdottir
L., Bodvarsdottir §. K., Hilmarsdottir H., Tryggvadottir L., Eyfjord J. F., Breast Cancor Risk
Associated with AURKA 91T a Polymorphismin Relation to BRCA Mutations. Cancer Lett
2007; 250:206-12; Cox . G., Hankinson S. L, Hunter D. J., Polymorphisms of the Aurka
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(STK15/Aurora Kinase) Gene and Breast Cancer Risk (United States). Cancer Causcs Control
2006; 17:81-3; and T'chatchou 8., Wirtenberger M., Hemminki K., et al. Aurora Kinases A and 13
and Familial Breast Cancer Risk. Caneer Lett 2007; 247:266-72.

Involvement of Aurora Kinase in lung cancer is teporied in Smith 8. L., Bowers N. L.,
Betticher b. C., ¢t al. Overexpression Of Auwrora B Kin.ué.:g (AURKB) in Primary Non smal! Cell
Lung Carcinoma is Frequent, Generally Driven Fromone Alfelc, and Correlates with the Level Of
Genetic Tnstability, Br. J. Cancer 2005; 93:719:29; Xu H, T., Ma L., Qi F.J,, et al. Expression of
Serine Threoninc Kinasel5 is Associated with Poor Diffefénliatiqn in Lung Squamous Cell
Carcinoma and Adenocarcinoma. Pathol. Int. 2006; 56:375-80; Vischioni B., Oudejans J. J., Vos
W., Rodriguez J. A., Giaccone (5. Frequent Overexpression of Aurora B Kinasc, a Novel Drug
Target, in Non-Small Cell I.ung Carcinoma Paticnts. Mol. Cancer Ther. 2006;5:2905-13; and Gu
J., Gong Y., Huang M., Tu C,, Spitz M.R.,Wu.x. Polymorphisms Of §TK15 (Aurora-A) Gene
and Lung Cancer Risk jn Caucasiansg. Carcinogenesis 2007; 28:350-5.

Involvement of Aurara Kinase in bladder cancer is reported in Comperat E., Camparo P.,
Haus R., ct al. Aurora-A/STK-15 is a Predictive Factor f-'or Recurrent Behaviour in Non-lavasive
Bladder Carcinome: A Study Of 128 Cases of Non-Invasive Neoplasms. Virchows Arch
2007;450:419-24; Fraizer G.C., Diaz M.F., Leg LL., Grossman H.B., Sen $. Aurora-
A/STK15/BTAK. Enhances Chromosomal Instability in Blad&_er Cancer Cells. Int. J. Oncol.
2004; 25:1631-9; and Sen 8., Zhou I¥., Zhang R.D,, et al. Amplification/Overexpression af A
Mitotic Kinase Gene in Human Bladder cancer, J. Natl, Ca;iccr Instl. 2002; 94:1320-9.

involvement of’ Aurora Kinase in csophageal cancer is reported in Tong T., Zhong Y.,
Kong J., et al. Overexpression of Aurora-A Coniributes to Malignant Development of Human
Esophageal Squamous Cell Carcinoma. Clin. Cancer Res. 2004;10:7304-10; Yang S.B., Zhou
X.B., Zhu HLX,, et al. Amplification and Overexpression of Aurora-A in Esophageal Squamous
Cell Carcinoma, Oncol. Rep. 2007; 17:1083-8; and Kimura M.T., Mori 1., Conroy J., et al, Two
Functional Coding Single Nucleotide Polymorphisms in STK15 (Aurora-A) Coordinately
Increase Exophageal Cancer Risk. Cancer Res 2005; 65:3548-54,
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Involvement of Aurora Kinase i brain cancer is reported in Araki K., Nozaki K., Ucha
T., Tatsuka M., Hashimoto N. High Expression of Aurora-B/Aurora and Ipll-Like Midbody-
Associated Protein (AIM-1) in Astrocytomas. J. Neurooncol. 2004;67:53-64; Zeng W.F.,
Navaratne K., Prayson R.A.,,Weil R.J. Aurora B Expression Correlates with Aggressive
Behaviour in Glioblastoma Multiforme. J. Clin. Pathol. 2007; 60:218-21; Reichardt W., Jung V.,
Brunner C., ct al, The Putative Serine/Threonine Kinase Gene STK15 on Chromosome 20q13.2
is Amplified In Human Gliomas. Oncol. Rep. 2003;10:1275-9; Klein A., Reichardt W., Jung V.,
Zang K.ID., Meese Ei, Urbschat 8. Overexpression and Aihjaliﬁcation of STK135 Inhuman
Gliomas. Int. J. Oncol. 2004; 25:1789-94; and Neben K., Korshunov A., Bonnor A., et al.
Microarray Based Screening for Molecular Markers Nmedulloblastoma Revealed STK15 as
Tndependent Predictor for Survival, Cancer Res 2004; 64:3103-11,

Involvement of Aurora Kinase in liver cancer is reported in Jeng Y.M., Peng 8.Y., Lin
C.Y., Hsu H.C. Qvercxpression and Amplification of Aurora-A in Hepatocellular Carcinoma.

Clin. Cancer Res. 2004; 10:2065-71,

Involvement of Aurora Kinase in head and neck cancer is reported in Zhao X, LiF.C., Li
Y.H., et al. [Mulation of p53 and Overexpression Of STK15 in Laryngeal Squamous-Cell
Carcinoma). Zhonghua Zhong Liu Za Zhi 2005; 27:134-7; Li F.C., Li Y.H., Zhao X,, et al.
| Deletion of p15 and p16 Genes and Qverexpression of' §TK15 Gene in Hurnan Laryngeal
Squamous Cell Carcinomal. Zhonghua Yi Xue Za Zhi 2003; 83:316-9; Reiter R., Gais ., Jutting
U., et al. Aurora Kinasc A Messenger RNA Overexpreésion is Correlated with Tumor
Progression and Shortened Survival in Head and Neck Squamous Cell Carcinoma. Clin. Cancer
Res, 2006; 12:5136-41; Qi G., Ogawa 1., Kudo Y., st al, Aurnm-B Expression and Its Correlation
with Cell Profiferation and Mctastasis in Oral Cancer. Virchows Arch 2007, 450:297-302; and
Tatsuka M., Sato §., Kitajima 8,, et al. Overcxpression of Aurora-A Potentiates HRAS-mediated
Oncogenic Transformation and is Implicated in Oral Carcinagenesis. Oncogene 2005; 4:1122-7.

~ Involvement of Aurora Kinase in thyroid cancer is reported in Sorrentino R., Libertini S.,
Pallante I.I.., et al. Aurora B Overcxpression Associates with the Lhyroid Carcinoma
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Undifferentiated Phenotype and is Required for Thyroid Carcinoma Celi Proliferation. J. Clin,
Lndocrinol, Metab. 2005; 90:928-35. '

Involvement of Aurora Kinase in ovarian cancer is rej:mrted in Lassmann S_, Shen Y.,
Juiting 'U., ct al. Predictive Value of Aurora-A/8TK15 E;;ﬁression for Late Stage Epithelial
Ovarian Cancer Patients Treated By Adjuvant Chemdthcrapy. Clin Cancer Res 2007; 13:4083-
91: and Landen C.N., Jr,, Lin Y.G., Jmmaneni A., ct al. Qverexpression of the Centrosomal
Protein Aurora-A Kinase is Associated with Poor Prognosis in Epithelial Ovarian Cancer
Patients. Clin. Cancer Res. 2007; 13:4098-104, a

Involvement of Aurora Kinase in renal cancer is reported in Kurahashi T., Miyake H.,
Hara 1, Fujisawa M. Significance of Aurora-A Expression in Renal Cell Carcinoma. Urol,

Oncol, 2007; 25:128-33,

Involvement of Aurora Kmase in endometrium cancer is reported in Moreno-Bucno G.,
Sanchcz-Esteva/ C., Cassia R., et al. Differential Gene Exprcssmn Prolite in Endometrioid and
Nonendometrioid Endometrial Carcinoma:STK15 is Frequently Overexpressed and Amplified in

Nonendometrioid Carcinomas. Cancer Res. 2003; 63:5697-702,

Involvement of Aurora Kinase in gash'ic cancer is reported in Ju 11, Cho H.,Kim Y.S,, et
al, Functional Polymorphism 57Val>Tle of Aurora Kinase A Associated with Incressed Risk of
QGastric Cancer Progression. Cancer Lett. 2006; 242:273-9,

tnvolvement of Aurora Kinase in colon cancer is reported in Nishida N., Nagasaka T.,
Kashiwagi K.. Boland C.R., Goel A. High Copy Amplification of the Aurora-A Gene is
Associated with Chromosomat Instability Phenotype in Human Colorcctal Cancers, Cancer Biol.
‘Ther. 2007; 6:525-33; Bischoff J.R., Anderson I.., Zhu Y, et al. A Homologue of Drosophilz
Aurora Kinase is Oncogenic and Amplified In Human Célorc;cta] Cancers, EMBO J 1998,
17:3052-65; Chen J., Sen 8., Amos C.L, et ul. Association Between Aurora-A Kinase
Polymorphisms and Age of Onset of HereditaryNonpolypqsis Colorectal Cancer in a Caucasian
Population, Mol. Carcinog. 2007 46:249-56; Hicnonen T., Salovaara R., Mecklin J.P., Jarvinen
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M., Karhu A.. Aalionen T..A, Preferential Amplification of AURKA 91A (llc31) in Familial
Colorectal Cancers. Int. J. Cancer 2006; 118:505-8; and Ewart-Toland A., Briaysouli )
Koning J.P., et al. Identification ¢ f‘Sth/STKlS as a Cahdi,date Low-Penetrance Tumor-
Susceptibility Gene in Mouse and Human. Nat. (ienet. 2003.; 34:403-12.

Involvement of Aurora Kinase in cancer is reportqd in Lin, Y.S,, et al., Genc Expression
Profiles of the Aurora Family Kinases. Gene Expr., 2006. 13(1): p. 15-26; and Ewart-Toland A.,
Dai Q., Gao Y.T,, et al. Aurora-A/STK1S T+91A is a General Low Penctrance Cancer
Susceptibility Gene: A Meta-Analysis of Mdlt_iple Cancer Types. Carcinogenesis 2005; 26:1368-
73. N

Involvement of KDR (VEGFR2) in cancer é.nd studics vsing VEGF-targeted therapy is
reported in Lllis, Lee M., Hicklin, Daniel J, VEGI"—'I'argptéd Therapy:Mechanisms Of Anti-
Tumor Activity, Natiire Reviews Cancer 2008; 8:579-591.

Involvement of Aurora-kinases in bladder cancer, breast cancer, cervical cancer, colon
cancer, cndometrial cancer, esophageal cancer, lung cancer, ovarian cancer, pancrealic cancer,
prostatc cancer, reclal cancer, skin cancer, stomach cancer and thyroid cancer is reported in

Nature Reviews/Cancer, Vol. 4 December, 2004.

Compounds of this invention may be made by synthetic chemical proccsses, examples of
which are shown herein, It is mcant to be understood that the order of the sleps in the processcs
may be varied, that reagents, solvenls and reaction conditions may be substituted for thosc
specifically mentioncd, and that vulnerable moietics may be prolected and deprotected, as

neceessary. For example; 3-bromothieno[3,2-c]pyridin-4-amine

Protecting groups for C(QO)OH muieties include, but arc not limited to, acetoxymcthyl,
allyl, benzoylmcthyl, benzyl, benzyloxymethyl, tert-butyl, tert-butyldiphenylsilyl,
diphenylmethyl, cyclobutyl, cyclohexyl, eyclopentyl, Cycltaiaropyl, diphenylmethylsilyl, ethyl,
para-methoxybenzyl, méthoxymctbyl, mcthoxyelhoxymethyl, methyl, methylthiomethyl,
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naphthyi, para—mlmbenzyl phenyl, n-propyl, 2,2 2-tnchlorocthyl triethylsilyl, 2-
(trxmcthyls:lyl)ethyl 2- (mmcthylsﬂyl)elhoxymethyl tnphcnylmethyl and the like,

Protecting groups for C(O) and C(OYH moieties mcludc but are not lumtcd to,
1.3-dioxylketal, diethylketal, dimethylketat, 1 3-dnh.lanylkela.l O-methyloxime, O-phenyloxime

and the like.

Protecting graups for N1 moicties include, but are not lirmited to, acetyl, alanyl, benzoyl,
benzyl (phenylmethyl), benzylidene, benzyloxycarbonyl (Cbz), tert-butoxycarbony] (Boc), 3,4-
dimethoxybenzyloxycarbonyl, diphenylmethyl, diphen)'dphosphoryl. formyl, methanesulfonyl,
para-methoxybenzyloxycuarbonyl, phcnylacetyl. phthaloyl, succinyl, trichloroethoxycarbonyl,
triethylsilyl, trifluoroacetyl, trimethyisilyl, tnphenylmcthyl triphenylsilyl, para-toluenesulfony!
and the like. ‘

Protecting gxﬁups for OH and SH moieties inclucic, bul are not limited to, acety!, allyl,
aliyloxyearbonyl, benzyloxycarbonyl (Cbz), benzoyl, benzyl, tert-butyl, tert-butyldimethylsilyl,
tert-butyldiphenylsilyl, B,A—dimelhoyl(ybenzyl, 3,4-dimelhu'xybenzyloxycarbt‘;nyi, 1,1-dimethyl-2-
propenyl, diphenylmethyl, formyl, mecthanesul fonyl, mcthoxyz;cctyl 4-
mcthoxybenuyloxycarbonyl, para-methoxybenzyl, mcthoxycarhonyl methyl, para-
toluenesulfonyl, 2 2.2-tnchloroeihoxy¢.4rbonyl 2,2 w2-trichloroethyl, tricthylsily!, trifluoroaccty!,
2—(tnmethy1sﬂyl)etho:;ycarhnnyl 2-trimethylsilylethyl, triphenylmethyl, 2-
(triphenylphosphonio)ethoxycarbonyl and the like.

The following abbreviations have the mc;'anings indicated.
ADDP means 1,1'-(azodicarbonyl)dipiperidine; AD-mix-f means a mixture of (DHQD),PHAL,
KaFe(CN)s, KCOs and K;804); AIBN means 2,2"azobis(2-methylpropionitrile): 9-BBN means
S-horabicyclo(3.3. Inonanc; Cp means cyclopentadiene; ([)T-IQD)ZPHAL means hydroquinidine
1,4-phthalazincdiyl diethy] ether; DBU means 1,8-diazabicyclo(5.4.0)undec-7-ene; DIBAL
means diisobutylaluminum -hydridc; DIEA means diisopropylethylamine; DMAP means
N,N-dimethylaminopyridine; DME meun# 1,2-dimcthoxyeli1am_:; DM’ means
N,N-dimethylformamide; dmpe means 1,2-bis(dimethylphosphino)ethane; DMSO means
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dimethylsulfoxide; dppa means diphenylphosphory! azide; dppb means
1,4-bis(diphenylphosphino)butanc; dppc means 1,2-bis(diphenylphosphino)ethane; dppf means
1,1"-bis(diphenylphosphino)ferrocene; dppm means l,l'-bis(diphenylphosphino)mcthanu?; EDAC
means 1-{3-dimcthylaminopropy!)-3-ethylcarbodiimide; Fmoc means fluorcnylmethoxycarbonyl;
HATU means 0-(7-azabenzotriazbl-1 -yl)-N,N’NN'-telrémgthy[umnium hexalluorophosphate;
HMPA means hexamethylphosphoramide; HOAT means l-hydmxy-’?-azabenzotriazol e; IPA
means isopropyl alcohol; .DA means lithivm diisopmpylami'de; LIIMDS means lithium
histhexamethyldisilylamide); MP-BH; means macroporus .triethylammonium methylpolystyrene
cyanoborohydride; LAH means lithium aluminum hydride; NCS means N-chlorosuccinimide;
PyBOP means benzotriazol-1-yloxylripyrrolidinophosphonium hexafluorophosphate; TBTUJ
means O-benzotriazol-1-yI-N,N,N* N'-tetramethyluronium tetratluoroborate; 'I'DA~1 means
tris(2-(2-methoxyethoxy)ethyl)amine; 'TEA means iriethylamine; TT'A means trifluoroacetic acid;
THF means tetrahydrofutan; NCS nieans N-chlorosuceinimide; NMM means
N-methyhnorpholiﬂe; NMP means N—methylpyﬂolidine; PPh; means triphenylphosphine,

EXAMPLE 1 . _

N-(4-{4-amino-7-[1-(2-hydroxycthyl)-1 H-pyrazol-4-yi]jthicno] 3,2-¢]pyridin-3-yl } phenyl)-N-(3-
| flvorophenylyurca
EXAMPLE 1A -
3-(4-aminophenyl)-7-iodothieno(3 ,2—clpyridin-4—amine
A suspension of 3-bromothienof3,2-c]pyridin-4-amine (13.7 g, 59.7 mmol), terl-buty? 4-

(4,4,5,5-tctramethyl-1,3,2-dioxaborolan-2-yl)phcnylcarbamate (20 g, 62.7 mmol),
tetrakis(triphenylphosphine)palladium(0) (2.5 g, 2.1 mmol) and NayCO; (13.3 g, 125 mmol) in
tetrahydrofuran (150 mL), methanol (40 mL) and water (80 mL) was degassed , then stirred at
reflux overnight. ‘The reaction mixture was cobled to room temperature, then pattitioned
between cthyl acetate and water, The aqueous layer was extracted with additional ethy! acetate
and the combined organics were dricd (using MgSQ;), Filtered and the filtrate was concentrated.
The residue was purified via silica gel chromatography e'l!.tting with 50 to 70% ethy] acetatc-
hexanes to give crude tert-butyl 4«(4-aminothieno[3,2-c]pyridin-3-yl)phenylcarbamate. A
solution of the crude product (59.7 mmol based on 100% yicld) in N,N-dimethylformamide (80
mL) was treated with N-iodosuccinimide (13.5g, 59.7 mblfla:dded in portions) and the resulting
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dark solution was stirred at room témperature for 2 hours, then partitioned between water (500
mL) and ethyl acctate (100 ml.) with NaCl added to facilitute layer seperation. The sgueous
layer was extracted with additional cthyl acetate (2x 75 mL) and the combined organics were
waghed with sodiuny thiosulfate (3x20 ml.) and brine (Sb mL), and then dried (using MgSO,),
filtered, and concentrated. The crude material was treated with TFA (20 mb.) and CH,Cl; (S
mL), stirrcd at room 1emperature fc:;r 2 hours, concemmléd_ under a stream of nitrogen, then
concentraled in vacuo. The solid was dissolved in water (10(5, mL), carelully treated with solid
NayCOs until gas evoluiion ceased and filtered, washing with additional water. The solid
collected was dried o provide the titic compound as a so[i;i (contaminated by ¢a. 10% molc
PPh;). '
EXAMPLL 1B
2-(4-(4,4,5,5-letramethyl-1,3,2-dioxaborolan-2-y1)-1-pyrazol-1 -yl )ethanol
4(4,4,5 5-tetramethyl-1,3,2-dioxaborolun-2-yl)-111-pyrazoic (9.66 &, 49.8 mmol), 1,3
dioxolan-2-one (21 g, 238 mmol) and cesium carbonate (16 g, 49.1 mmol) were combined ina
100 mL round bottom flask. The reaction was watmed from room temperaturee to 100 °C in an
oil bath, by which lime the carbonate had mcltcd and served as the solvent for the reaction, which
remained a siurry. After heating for 3.5 hours, the reaction was cooled to room temperature and
diluted wilh ethyl acetate, then filtered through Celite washing repeatedly with ethyl acctate. The
filtrate was concentrated, then puri ﬁed by chromatogmphjr on an Analogix(R) Intclliflash(TM)
purification system using a SF60-200g column at a llow rate .O_f 80 mL/min, eluting as follows: 5
minutes at 20% ethyl acetate/hcxanes, then ramped from 40% to 90% ethy) acetate’hcxancs over
35 minutes, then 100% ethyl acetate for another 20 minute_.-_%; to provide the title compound.
, LXAMPLE {C
2-(4-(4-amino-3-(4-aminophenyi)thicno| 3,2-c]pyridin-7-yi)- 1 H-pyrazol-1-yi)ethanol
EXAMPLE 1A (6 g, 16.34 mmol), EXAMPLE 1B (4.8 g, 20.16 mmol), PdCly(dppf) (1.2

. 1.640 mmol) and sodium carbonate (4.6 g, 43.4 inmol) were combined in tetrahydrofuran (400
L), mcthanol (80 ml,) and water (80 mL), and the reaction was degassed by bubhling N,
through the mixture for 1 hour. The reaction was then heated to 80 °C for 2 hours, then allowed
to cool and diluted with 300 mL cthyl acetale. The mixture was partitioned with IO (500 mL)
and the aqueous layer was cxtracted with ethyl acetate (2 x 300 mL). The combined organic

extracts were washed with brine, dried (Na;50y), filtered through a pad of Celite, concentrated to
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a total volume of about 200 mL, then leli standing overnight. The solid that formed was
collected by filtration, pmwdmg the title compound. '
EXAMPLE 1D -
N+(4-{4-amingy-7- [1 -(2-hydroxyethyl)- tH—pyrazol—4—yllthxeno[3 2-¢c]pyridin-3-yl}phenyl)-~'-(3-
ﬂuorophcnyl)urea
EXAMPLE 1C (2 g, 5.69 mmol) was dissolved in N,N-dlmelhylfunuanudc (80 ml) and

the flask was chilled in a -20°C bath. l-ﬂmma‘i-lsocyanatobcnzene (0.715 ml, 6.26 mmol) was
added dropwise and the reaction was allowed to warm slow] y. W room temperature and stirred
ovemnight, The reaction was diluted with watcr'(soo'mf.) and ethyl acctate (75 mL) and stirred to
digest for 1 hour. The mixture was then placed in a separatory funnel. After the layers were
allowed (o separate, the lower aqueous layer was drained off. Near the intcrface of the two layers
there way a significant amount of precipitate, That material and the organic layer werc filtered,
giving a solid. ‘The solid was rinsed with cthjal acetate and dried to give the title compound. 11
NMR (300 MHz, DMS0-dy) § ppm 3.80 (q, /=5.65 Hz, 2 1) 4.23 (1, J~5.59 Hz, 2 H) 4.96 (t,
J=5.00 Tz, 1 H) 542 (3,2 H) 6.80 (td, /=8.31, 2.37 Hz, 1 II) 7.15 (dd, J=8.14, 1.02 Hz, 1 H)
7.32(td, /=8.22, 6.95 Hz, 1 H) 7.41 (d, /-8.81 11z, 2 1) 7.51 (ddd, /~11.70, 2.37,2.2011z, 1 H)
7.50 (s, 1 H) 7.61 (d, /=8.81 Hz, 2 H) 7.91 (d, J=1.02 Hz, 1 H) 8.05 (s, | H) 8.15 (d, J=0.68 Hx,

1 H)8.96 (s, 1 ID) 8.99 (s, | H); MS (ESI(+)) m/z 489.1 (M1 11)+,

. LXAMPLE2
N-(4-{4-amino-7-{ 1-(2-hydroxyethyl)- 1 [i-pyrazol A-yl]ﬂﬁenq] 3,2-c]pyridin-3-yl} phenyl)-A"-[4-
{difluoromethoxy)phenyl jurea
The title compaund was prepared by substituting 1 ~(difluoromethoxy)-4-

isocyanatobenzene for 1-fuoro-3-isocyanatobenvene i in EXAMPLE 1D, HTINMR (300 MlIz,
DMS0-dg) & ppm 3.80 (g, J=5.4 Tlz, 2 1) 4.23 (1, /=5.6 Tlz, 2 H) 4.95 (1, /=5.4 Hz, | H) 5.41 (br
S 2H) 7.13 (4 J=74.4 Hz, | H) 7.13 (d, J=8.8 Hz, 2 H) 7.39 (d, J=8.5 Hy, 2 T1) 748 - 7.55 (m, 3
H) 7.61 (d, J=8.5 Hz, 2 H) 7.90 (s, 1 I1) 8.05 (s, | H) 8. 156, 1H)885(s,111)89! (s, 1 H); MS
(LSK+)) mic 537 (MHID)+,

EXAMPLE 3 -

N-{4~(4-amino-7-{1-[(25)-2-hydroxypropyl}-1 H-pyrazol-4'-j‘rl }thieno[3,2-¢{pyridin-3-yl)phenyl]-
N'-(3-methylphenyl)urea
The title compound was prepared following the procedures of EXAMPLES 18-1D except

w44

RECTIF!ED SHEET (RULE 91)
ISA/EP ‘



10

15

20
®

25

30

00038

WO 2010/065825 PCT/US1009/066725

substituting (S)-4-methyl-1,3-dioxolan-2-onc for 1,3-dioxolan-2-one for and I-isocyanato-3-
methylbenzene for 1-fluoro-3-isocyanatobenzene in EXAMPLES 1B and 1D, respectively.'H
NMR (360 M1z, DMSO-ds) § ppm 1.09 (d, /-6.10 Tiz; 3 H) 2.29 (s, 3 H) 4.01 - 4.12 (m, 3 H)
4.96 (d, /~4.75 lz, | H) 5.43 (s, 21I) 6.81 (d, .}=7.46 I1z, | H) 7.17 (t, J=7.80 Hy, 1 [T} 7.26 (app
d, /=9.15 Hz, 1 H)7.32 (s, 1 H) 7.39 (4, /~8.48 Hz, 2 H) 7.50 (s, 1 H) 7.61 (d, J=8.81 Hz, 2 H)
7.90 {d,./~0.68 11z, 1 H) 8.05 (s, 1 IT) 8.13 (d, ./=1.02 Ifz. 1 H)8.66 (s, 1 H)8.86 (s, 1 I1); MS
(ESI(+)) m/z 499.2 (M+H)+,

LXAMPLE4
N-(4-{4-amino-7-} 1-(2-hydroxy-2-methylpropyl)-1/~pyravol-4-yl]thicno|3,2-c]pyridin-3-
yl}phenyl)-N‘-(4-mcth0xj¢phenyl)urca
LXAMPLE 44
2-.methy1- 1-(4-(4,4,5 S-tetramethyl-| ,3,2-dioxébaroi an-2-yl}-111-pyrazol-1-y[)propan-2-ol
A mixture of 4—(4,4,5;5-tctrame1hyl-l',3,2-dioxahqmlan—2—yl)-lH~py1~azole (500 mg, 2.57
mmol), CsCO;z (840 mg, 2.57 mmol) and 2,2-dim_ethyluxirane (2 mL) was heated in a sealed
vial at 120 °C for 3 minutes with stivring in a Smith Synthesizer microwave oven (at 300W), then
allowed to cool and diluted with CH;Cl,. The rcéulting suspension was filtered, and the filtrate
was congentrated to give the title compound. ‘
: EXAMPLL 4B’
N-(4-{4-amino-7-[1 -(2-hydroxy—2-methylpfopyl)— | H-pyrazol-4-yli|thieno[3,2-¢c)pytidin-3-
yl} phenyl}-N'-(4-methoxyphenyl)urca
The title compound was prepared following the pro'c':cvzdpres of EXAMPLES 1C-1D except

substituting LXAMPLE 4A for ECXAMPLE (R and 1 -isoéyanmtﬂ-mcthoxybenvx:ne for 1-
fluoro-3-isocyanatobenzene in EXAMPLES 1C and EXAMPLE 1D, respectively. 'H NMR (300
Mllz, DMSO-de) & ppm 1.12 (s. 6 H) 3.72 (5. 3 H) 4.11 (5, 210 4.76 (s, 1 H) 5.43 (3,2 H) 6.88
(d, /~9.15 Hz, 2 H) 7.38 (d, J=8.81 Hz, 4 H) 7.49 (s, 1 H) 7.60 (d, /=8.81 H, 2 H) 7.89 (d,
J=0.68 Hz, | H) 8.06 (5, 1 H) 8.11 (d,./<0.68 Ilz, 1 H) 8.55 (s, 111) 8.80 (s, 1 FI); MS (ESI(+))
m/z 529.3 (M+H)1, .

EXAMPLE 5
N-[4-(4-amino-7-{1-[(25)-2,3-dihydroxypropyl]-1 H-pytazol-4-ylythieno[3,2-c]pyridin-3-
yi)phenyl |-N-(4-methoxyphenyl)urea
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EXAMPLE 5A
(8)-1-((2,2-dimethyi-1,3-dioxolan-4-yl)methyl)-4-(4,4,3,5-tetramethyl-1,3,2-dioxaborolun-2-yl)-

TH-pyvazole -

A mixture of (R)-(2,2-dimethyi-1,3-dioxolan-4-yl)methyl methanesulfonate (1.08, 5.15
mmol), 4-(4,4,5.,5-tctramcﬂ1yl-l,3,2-di0xaboroian—2—y!)—1 H-pyrazole (1g, 5.15 mmol) and NaH
(262 mg, 10.9 mmol) in N,N-dimethylformamide (25 mL) was heated at 90 °C for 3 hours, then
allowed 10 ¢ool to room temperaiure., quenched with water and extracted with ethyl acetate {3x).
The combined organics were washed with brine, concentrated and the residue was purified by
chromatogtaphy on an Analogix(R) Intclliflash(TM) purification system using a SF25-25g
column at a flow rate of 80 mL/minute, eluting with 0% to 3(}% ethyl acetatc : hexanes over 30
minutes Lo give the title compound, _ | '

EXAMPLE 5B
(8)- 1 -(4-(4-umino-7-(1-{(2,2-dimethy!-1 ,3-dioquan’-4-.yi)melh y1)-111-pyrazol-4-yl)ihieno[3,2-
' e fpyridin-3-yl)phenyl)-3 -t&memoxyphﬁnyl)urca

The title compound was prepared following the procedurcs of EXAMPLES 1C-1D except
substituting EXAMPLE 5A for 1B and 1-isocyanalo-4-methaxybenzene for [-fluoro-3-
isocyanatobenzene in FXAMPLYS 1B and 1D, respectively. - '

| | EXAMPLL 5C

N-[4-(4-amino-7-{1-{(25)-2,3-dihydroxypropy!|-1 H-pyrazol-4-yl } thieno[3,2-c]pyridin-3-
yi)phenylj—N‘-(4-methoxyﬁhcnyl)urea :

A solution of LXAMPLE 5B (44 mg, 0.077 mL) in tetrahydrofuran (2 ml.) was treatcd
with 2N HCI (1 mL), then stirred at room temperature for 18 hours. ‘The resulting suspension
was filtered and the solid was collected and dricd lo give the title compound. 'TINMR (300
MIlz, DMSO-ds) 6 ppm 3.72 (s, 3 1) 3.32-3.45 (m, 4 H) 3.84 - 3.91 (m, 1 H) 4.12 (dd, /=13.90,
7.80 Hz, 1 H)4.34 (dd, ./~13.90,3.73 Hz, | H) 6.89 (, J=9.15 Hz, 2 H) 6.89 - 6.93 (m, 2 H)
7.38 (d, J=9.15 Hz, 2 H) 7.45 (d, /=8.81 Hz, 2 H) 7.65 (d, J=8.81 Hz, 2I1) 7.94 (s, 1 H) 7.99 (d,

J=0.68 Hz, 1 H) 8,06 (s, 1 H) 8.28 (d,.7=0.68 Iz, 1 H) 8.72 (s, 1 H) 9.05 (s, 1 H); MS (ESI(+))

m/e 531.2 (M+H) 1,
EXAMPLE 6
N-{4-[4-amino-7-( | H-pyrazol-4-yl)thienof3,2-¢|pyridin-3-yl]pheny!}-V'-(3-methylphenyl)urea
" Example 6 is described as LXAMPLE 703 in WO 2005/10009.

-
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The foregoing is meant to illustrate the jnvention but not to limit it. Variations and
changes obvious to one skilled in the art are intended to be within the seope of the invention as

defined in the claims.
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WE CLAIM:

1. A compound having Formula I

or a therapeutically acceptable salt thereof,

wherein
R'is hydroxyé].kyl;
R? is selccted from the group consisting of alkoxy; alkyl, halo, and haloalkoxy; and

R* is hydrogen or.alkyl.

2. The compound of claim 1 which is .
N-(4-{4-amino-7-[1 -(2-hydroxycthy])-]H-pyrazoi—4—yl]thieno[3,2-c]pyridin-3-yl }phenyl)-N'-(3-
fluorophenyljurea; o :
N-(4-{4-amino-7-[ 1-(2-hydroxyethy!)-1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl} phenyl)-N'-[4-
(difluoromethoxy)phenyl]urea; o '
N-[4-(4-amino-7-{1-[(25)-2-hydroxypropyl]-1 H-pyrazol-4-yl} thieno[3,2-c]pyridin-3-yl)phenyl]-
N'-(3-methylphenyl)urea; | ' |
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N- (4 {4-amino-7-[1-(2-hydroxy- 2-methylpropyl) lH-pyrazoI -4-yl}thieno[3,2-c]pyridin-3-
yl}phenyl)-N'-(4-methoxyphenyl)urea; or _

N-[4-(4-amino-7- {1-[(25)-2,3-dihydroxypropyl]- 1H—pwazol-4-yl}thleno[3 2-c]pyridin-3-
yDphenyl]-A'-(4- methoxyphenyl)urea

3. The compound of claim 1 ora pharmaceutically acceptable salt thercof, wherein said
compound does not inhibit CYP3A4. '

4. A composition comprising an excipient and a fherapeutically effective amount of a

compound of claim 1.

5. A method of treating cancer.in a mammal comprising administering thereto a

therapeutically acceptable amount of a compound of claim- 1,
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DERIVADOS DE TIENO [3,2-C]PIRIDINA COMO INHIBIDORES DE QUINASAS PARA

EL USO EN EL TRATAMIENTO DEL CANCER

REFERENCIA A SOLICITUDES RELACIONADAS

Esta solicitud invoca los beneficios de prioridad de la solicitud provisional Nro de
Acta 61/120,281, presentada el 5 de diciembre de 2008, y la solicitud provisional Nro de

Acta 61/223,760, presentada el 8 de julio de 2009.

CAMPO DE LA INVENCION

Esta invencion esté dirigida a compuésto.s que inhiben proteina quinasas tales
como Aurora-quinasas Y las familias de quinasas VEGFR y PDGFR, y que tienen un perfil
de seguridad mejorado debido a una baja inhibicién de CYP3A4, a composiciones que
contienen a los compuestos y a métodos de iratamiento de enfermedades usando los
compuestos.

ANTECEDENTES DE LA INVENCION

La mitosis es un proceso por e_.-l cual una copia completa de un genoma duplicado
es segregada por el aparato de microtubulos del huso en dos células hija. Se ha
encontrado que las Aurora-quinasas, los regulédores mitdticos clave requeridos para la
estabilidad del genoma, estan sobreexpresadas en tumores humanos. Existe por ello la
necesidad en el arte terépéutico de compue'stqs que inhiban las Aurora-quinasas, de
composiciones que comprenden a los inhibidores y de métodos de tratamiento de
enfermedades durante las cuales l!as Aurora-quinasas estdn desreguladas o
sobreexpresadas.

La fosforilacion reversible de proteinas es uno de los mecanismos bioquimicos
primarios gue intervienen en la seﬁa!izacién'qe células eucariotas. Esta reaccion es
catalizada por proteina quinasas que transfieren el grupo g-fosfato del ATP a los grupos

hidroxilo sobre las proteinas blanco. Existen 518 de tales enzimas en el genoma humano
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de los cuales ~80 catalizan selectivamente la fosforilacion de grupos hidroxilo de tirosina.
Las tirosina quinasas citoéé!icas residen en el interior de las células, en tanto las tirosina
quinasas de receptores (RTK) poseen domini_ps extracelular y intracelular y funcionan
como receptores de la superiicie celular qué abarcan toda la membrana. Como tales, las
RTK intervienen en las respuestas célulares a las senales del entorno y facilitan un amplio
rango de procesos celulares incluyendo Ioé-procesos de proliferacion, migracion y
sobrevida.

Las vias de sefializacion de las RTK n_ofmalmente estan altamente reguladas, a
pesar de lo cual se ha demostrado que uné sobreactivacién de las mismas promueve el
crecimiento, la sobrevida y la metastasis de células cancerosas. Una senalizacion
desregulada de las RTK tiene lugar por sobré-expresién 0 mutacion de genes y se ha
correlacionada con el progreso de diversos tipos de cancer en seres humanos.

La familia de receptores de VEGF (VEGFR) consiste de tres RTK, KDR (receptor
que contiene al dominio de inserto quinasé; VEGFR2), FLT1 (tirosina gquinasa tipo Fms;
VEGFR1) y FLT4 (VEGFR3). Estos'receptores intervienen en la funcién biclégica de los
factores de crecimiento del endotelio vasculér. (VEGF-A, -B, -C, -D, -E y el factor de
crecimiento de la placenta (PIGF)), una familia de glucoproteinas homodiméricas que se
unen a los receptores de VEGF con afinidadés yariables.

El KDR es el principal mediador de ios efectos mitogénicos, angiogénicos y
mejoradores de la permeabilidad de VEGF-A, de aqui en adelante denominado VEGF.
Hay muchos tipos celulareé diferentes que puéder) producir VEGF, no obstante lo cual su
actividad bioldgica se limita predominantemente a la vasculatura por medio de la
expresion de KDR selectiva de células endoteliales. No resulta sorprendente entonces
gue el eje VEGF/KDR sea un mediador prir'nari'o de la angiogénesis, el medic por el cual
se forman nuevos vasos sanguineos 'a partir de vasos preexistentes.

El FLT1 se une a VEGF, VEGF-B y al'fa,c.tor de crecimiento placentario. ElI FLT1
se expresa sobre la superficie de células de la musculatura lisa, monocitos y células

madre hematopoyeticas ademas de células endoteliales. La activacién de la sefalizacion
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de FLT1 da como resultad.o la movilizacion d_é céiuias progenitoras endoteliales derivadas
de la médula qué son reclutadas por los tumores donde contribuyen en ia formacién de
NUevos vasos sanguineos.

El FLT4 interviene en la sefalizacién de VEGF-C y VEGF-D, que interviene en la
formacion de vasos linfaticos asociada a tumores- (linfangiogénesis}). Los vasos linfaticos
comprenden una de las rﬁtas por las-cuales las células cancerosas se diseminan desde
los tumores solidos durante ta metastasis. .

La familia de receptores de PDGF (F’UGFH) consiste de cinco RTK, PDGFR-a y —
b, CSF1R, KIT y FLT3.

Las isoformas a y b de receptores del factor de crecimiento derivado de plagustas
(PDGF) toman la forma .de'homodimeros o heterodimeros a/b y se encuentran mas
cominmente sobre la superficie de fibrobi.ast‘c.)s y células de la musculatura lisa. La
PDGFR-b contribuye en [a angiogénesis turﬁo'ral por proliferacion y migracién de pericitos,
las células peri-endoteliales que .Se asocian con y estabilizan vasos sanguineos
inmaduros. En los gliomas, la estimulacién autécrina del PDGFR, causada por la co-
expresion de los receptorés de PDGF y PDGF, interviene en la proliferacién y sobrevida
de células tumorales. |

El CSF-1R est4 codificado por el hdm’élogo celular del oncogen retroviral v-fms y
es un importante regula_dor del desarrollo de macréfagos. Los macrdfagos son
componentes frecuentes del estroma tumoral y se.ha demostrado que modifican la matriz
extracelular de una manera beneficiosa para el crecimiento y la metéstasis del tumor.

El KIT es expresado por células lpr_ogenitoras hematopoyéticas, mastocitos,
células germinales y por las células del marﬁdbaso en el intestino (células intersticiales de
Cajal). Contribuye en el progreso .del tumor mediante dos mecanismos generales, a
saber, la estimulacién autdcrina por su Iigando, el factor de células madre (SCF) y por
medio de mutaciones que resultan en una actividad quinasa independiente del ligando.

El FLT3 se expresa normalmente sobre_las células madre hematopoyéticas donde

su interaccién con el ligando de FLTS-(FL) estimula la sobrevida, proliferacion y
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diferenciacion de las células madre. Ademas clle.s‘;ﬁ_ sobreexpresion en diversas células de
leucemia, el FLT3 muta con frecuencia en las formas malignas hematologicas en
aproximadamente un tercio de los paciente§ con leucemia mieloide aguda (AML) que
contiene mutaciones activantes.

Por ello resulta deseable la identificaciéon de compuestos pequenos efectivos que
inhiban especificamente la transduccion de .ééﬁales y la proliferacién celular por
modulacion de'la actividad de las tirosina quinasas para regular y modular una
proliferacién, diferenciacién o metabolismo,_celular anormal o inapropiado. En particular,
seria beneficiosa la identificacién de métodos y compuestos que inhiban especificamente
la funcion de una tirosina quinasa que sea esencial para los procesos angiogénicos o la
formacién de una hiperperrneabilidad vascular q'u‘e'lconduzca a edema, ascites, efusiones,
exudados y extravasacién macromolecular y deposicién de la matriz, asi como trastornos
asociados.

Las drogas administradas son eliminadas del cuerpo ya sea por excrecién o por
metabolismo en uno o mas metabolitos. Una clase de enzimas metabolizantes que es
particularmente importante en el metabolismo 'dé. drogas es la familia de enzimas del
citocromo P450 (también conocido como CYP o P450). Esta es una gran familia de
isoenzimas que se ha dividido en mas de 15 subfamilias. La subfamilia CYP3A, que
incluye CYP3A4, 3A5, 3A7 y 3A43 e;s la responsable del metabolismo de
aproximadamente un 60% de las drogas terapéuticas conocidas. La CYP3A4 es en
particular la isoenzima CYP mas abuhdante en 'hi'gado e intestino y esta involucrada en el
metabolismo de mas del 50% de las drogas usadas en clinica (Mechanism-Based
Inhibition of Cytochrome P455 3A4 by Therapeutic Drugs. Clin. Pharmacokinet, 2005, 44,
279-304). Al igual que todas las demas enzi-rnas CYP, la CYP3A4 es susceptible a una
inhibicion reversible y pseudo-irreversible o irreversible (basado en el mecanismo) (Time-
dependent CYP Inhibition. Expert Obin.. Drug Metab. Toxicol. 2007, 3, 51-66). Su baja
especificidad de sustrato .vuelve a las enzimas CYP susceptibles a inhibicion por una

amplia variedad de drogas estructuralmente distintivas.
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Como resultado de la inhibicion de CYP, se pueden producir cambios abruptos
con la co-administracion de un agente en un solo }ndividuo que conduce a un incremento
o una disminucion sustancial en las cloncentraciones en sangre y tejidos de una droga o
un metabolito. Estos tipos de cambios pueden alterar el perfil de seguridad y eficacia de
una droga dé maneras muy profundas, en especial de drogas con ventanas terapéuticas
estrechas. Segln se indica en el lineamiento de la FDA para la industria, se requiere una
evaluacion detallada del potencial de inhibicién ‘dé CYP para todas las drogas candidato
(Guidance for Industry. Drug Métabolism/Drug Interaction Studies in the Drug
Develeopment Process: Studies in vitro. US-FDA, abril de 1997).

Este fema de la interaccién droga-droga es muy importante en el tratamiento de la
oncologia ya que los pacientes tipicamente son tratados con multiples drogas. Por
consiguiente, la reduccién de los riesgos d_e‘(.'.ii'cha interaccidon es una consideracion
importante en el desarrollo de una terépé’utica novedosa en cancer.

Si bien los compuestos de tienopiridina divulgados en WQ2005/010009 muestran
una potente‘ inhibicion de Aurora y PDGFR/VEGFR quinasas, tamlbién pueden ser
inhibidores de CYP3A4. Esta invencion esta dirigida a nuevas tienopiridinas de la formula
{, que mantienen una potente inhibicién de .élrr'lbas Aurora quinasas y la familia de
quinasas que abarcan PDGFR y VEGFR y también demuestran una reduccién de al
menos 10-30 veces en la inhibicidon de CYF"SA4. Debido a que los compuestos de la
presente invencién presentan una inhibicion de CYP3A4 significativamente reducida, se
espera que presenten una baja intéraccic')n droga-droga.

Ademas de la reduccién en la inhibiciér{dél CYP, los compuestos de la invencion
han demostrado su utiidad en ehsayos adicionales empleados para evaluar la
conveniencia de los compuestos como candidatos de drogas. Por ejemplo, los
compuestos de la invencién muestran potencia en ensayos de células completas (por
ejemplo,hen el ensayo células endo_teliales de la vena umbilical humana (HUVEC) vy el
ensayo que mide la fosforilacfén de la histdﬁé_ D3 y la induccién de poliploidia) y

propiedades farmacocinéticas adecuadas (por ejemplo, depuracién oral y
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biodisponibilidad oral), eficacia in vivo (por ejemplo, en el modelo de edema uterino, en
los modelos de tumores en flancos y ortot:’apic'os de roedores), seguridad cardiovascular,
evaluaciones del CNS y ensayos gastrointestinales.

RESUMEN DE LA INVENCION

5 En una forma de realizacion, la presente invencién provee compuestos de la

férmula (1)

en donde
R' es hidroxialquilo;
10 R’ se selecciona del grupo que consiste de alcoxi, alquilo, halo y haloalcoxi; y
R?® es hidrégeno o alquilo.
Aldn otra forma de realizacion esta "d'iu"igida a métodos de tratamiento de
enfermedades que comprenden mediacién, éobreexpresién o desregulacion de quinasas
en un mamifero, donde dichos métodos comprenden administrarle al mismo una cantidad

15  terapéuticamente eficaz de un compuesto de la férmula |,
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en donde

R'es hidroxialquilo;

R? se selecciona del grupo que consiste de. alcoxi, alquilo, halo y haloalcoxi; y

R® es hidrégeno o alquilo.

Otra forma de realizacién esta diriQida a métodos de tratamiento de neuroma
acustico, leucemia aguda, leucemia Iinfoditica aguda, leucemia mielocitica aguda
(monocitica, mieloblastica, adenocarbinoma, angiosarcoma, astrocitoma, mielomonocitica
y promielocitica), leucemia de células T agudé, cgrcinoma de células basales, carcinoma
del ducto biliar, cancer de veiiga, cancer de cerebro, céncer de mama, carcinoma
broncogénico, cancer cervical, condrosarcor_na, cordoma, coriocarcinoma, leucemia
cronica, leucemia linfocitica crénica, leucemia’ mielocitica {granulocitica) croénica, leucemia
mielogenosa crénica, cancer dé colon, cancer colorrectal, craneofaringioma,
cistadenocarcinoma, linfoma de células B Qrandes difusa, cambios disproliferativos
(displasias y metaplasias), carcinoma embrionario, cancer de endometrio,
endoteliosarcoma, ependimoma, carcinoma.epiteﬁal, eritroleucemia, cancer de esdfago,
cancer de mama positivo para receptores de estrégeno, trombocitemia esencial, tumor de
Ewing, fibrosarcoma, linfoma foliculér, cancer testicular de células germinales, glioma,
enfermedad de la cadena pesada, hemangioblastoma, hepatoma, cancer hepatocelular,
cancer de prdstata insensible a hormonas, leiomiosarcoma, liposarcoma, cancer de
pulmén, linfagioendoteliosarcoma, Iinfan.gioéarcoma, leucemia linfoblastica, linfoma (de
Hodgkin y no Hodgkin), formas malignas y’ t;astornos hiperproliferativos de la vejiga,
mama, colon, pulmon, ovarios, péncfeas, prostata, piel y Utero, formas malignas linfoides
originarias de células T o células B, Ieﬁc_erpia, linffoma, carcinoma de médula,
meduloblastoma, melanoma, meningioma, mesotelioma, mieloma multiple, leucemia
mielogenosa, mieloma, mixosarcoma, neuroblastoma, cancer de pulmén de células no
pequenas, oligodendroglioma, cancer oral,-sércoma osteogénico, cancer de ovario,
céncer pancredtico, adenocarcinomas papilares, carcinoma papilar, pinealoma,

policitemia vera, cédncer de prdstata, cancer rectal, carcinoma de células renales,
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retinoblastoma, | rabdomiosarcoma, sarcoma, carcinoma de glandulas sebdceas,
seminoma, cancer de piel, carcinomla de pufrnén de células pequenas, tumores sdlidos
(carcinomas y sarcomas), cancer de pulmén de celulas pequedas, cancer de estdmago,
carcinoma de células escamosas, sinlovioma, carcinoma de glandulas sudoriparas, cancer
de tiroides, macroglobulin.emia de Waldenstfém, fumores testiculares, cancer uterino y
tumor de Wilms en un mamifero, donde dichpé métodos comprenden administrarle al
mismo una cantidad terapéuticamente eficéi de un compuesto de la férmula /, ya sea
solo 0 en combinacion con una radioterapia.

Otra forma de realizacion eété_dirigida- a métodos de tratamiento de neuroma
acustico, leucemia agudé, leucemia linfocitica " aguda, leucemia mielocitica aguda
(monocitica, miélobléstica, adenocarcinoma, an_giosarcoma, astrocitoma, mielomonocitica
y promielocitica), ieucemia de células T agﬁdé, carcinoma de células basales, carcinoma
del ducto biliar, cancer de vejiga, cancer de cerebro, céncer de mama, carcinoma
broncogénico, céncer cervical, condrosarcoma, cordoma, coriocarcinoma, leucemia
crénica, leucemia linfocitica cronica, Ieucemia‘mieldcitica (granulocitica) cronica, leucemia
mielogenosa crénica, cancer de coloﬁ, ‘cancer colorrectal, craneofaringioma,
cistadenocarcinoma, linfoma de células B'grandes difusa, cambios disproliferativos
(displasias y metaplasias), car.cinoma embrionario, cancer de endometrio,
endoteliosarcoma, ependimoma, carcinoma epitelial, eritroleucemia, cancer de eséfago,
cancer de mama positivo para receptores de estrégeno, trombocitemia esencial, tumor de
Ewing, fibrosarcoma, linfoma folicular, cénéer testicular de células germinales, glioma,
enfermedad de la cadena pesada, hemangidblastoma, hepatoma, cancer hepatocelular,
cédncer de préstata insensible a hbrmonas’, leiomiosarcoma, liposarcoma, cancer de
pulmoén, linfagioendotelicsarcoma, Iihfangiosa.rcoma, leucemia linfoblastica, linfoma (de
Modgkin y no Hodgkin), formas malignas y trastornos hiperproliferativos de la vejiga,
mama, colon, pulmén, ovarios, pancreas, préstata, piel y utero, formas malignas linfoides
originarias de células T o células B, —Ieucemia, linfoma, carcinoma de médula,

meduloblastoma, melanoma, meningioma, mesotelioma, mieloma multiple, leucemia
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mielogenosa, mieloma, mixosarcoma, neurobla_stoma, cancer de pulmén de células no
pequenas, oligodendroglioma, cancer oral, sarcoma osteogénico, cancer de ovario,
cancer pancredtico, adenocarcinomas pépilares, carcinoma papilar, pinealoma,
policitemia vera, cancer .de préstata, cancer rectal, carcinoma de células renales,
retinoblastoma, rabdomiosarcoma, sarcoma, tarcinoma de glandulas sebéaceas,
seminoma, cancer de piel, carcinoma de pulmén de células pequenas, tumores sdlidos
{carcinomas y sarcomas), cancer de pulmoén de células pequenas, cancer de estémago,
carcinoma de células escamosas, sinovioma, -carcinoma de glandulas sudoriparas, cancer
de tiroides, macroglobulinemia de Waldenstrom, tumores testiculares, cancer uterino y
tumor de Wilms en un mamifero, donde dichos métodos comprenden administrarle al
mismo una cantidad terapéuticamente efic_:éz de N-(4-{4-amino-7-[1-(2-hidroxietil)-1H-
pirazol-4-iI]tieno[3,2—c]piridin—3—il}fenil)-N'-(3—_ﬂuor,ofenii)urea, ya sea solo 0 en combinacién
con una radioterapia. |

Otra forma de realizacién estd dirigida a métodos de tratamiento de neuroma
acustico, leucemia aguda, Ieucerhia linfocitica: aguda, leucemia mielocitica aguda
{monacitica, mielobléstica,' adenocarcinoma,rangiosarcoma, astrocitoma, mielomonocitica
y promielocitica), leucemia de células T aguda,,éarcinoma de células basales, carcinoma
del ducto biliar, cancer de vejiga, cancer de cerebro, cancer de mama, carcinoma
broncogénico, cancer cervical, condrosarcoma, cordoma, coriocarcinoma, leucemia
crénica, leucemia linfocitica cronica, I.eucemia mietocitica (granulocitica) crénica, leucemia
mielogenosa cronica, ééncer de colon; céncer colorrectal, craneofaringioma,
cistadenocarcinoma, linfoma de células B grandes difusa, cambios disproliferativos
(displasias 'y metaplasias), carcinoma ' embrionario, cancer de endometrio,
endoteliosarcoma, ependimoma, carcinoma epitelial, eritroleucemia, cancer de eséfago,
cancer de mama positivo para recepfores de estrégeno, trombocitemia esencial, tumor de
Ewing, fibrosarcoma, Iinfdma folicular, cancer teéticular de células germinales, glioma,
enfermedad de la cadena pesada, hemangiobl?stoma, hepatoma, cancer hepatocelular,

cancer de prdstata insensible a hormonas, leiomiosarcoma, liposarcoma, cancer de
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pulmén, linfangioendoteliosarcoma, Iinfangiosarco-ma, leucemia linfoblastica, linfoma (de
Hodgkin y no Hodgkin), formas mal.ign'als y trastornos hiperproliferativos de la vejiga,
mama, colon, puimén, ovarios, pancreas, préstéta, piel y Utero, formas malignas linfoides
originarias de células T o células B, leucemia, linfoma, carcinoma de médula,
meduloblastoma, melanoma, meningioma, mesotelioma, mieloma multiple, leucemia
mielogenosa, mieloma, mixosarcoma, neuroblast;Jma, cancer de pulmon de céiulas no
pequenas, oligodendroglioma, céncér oral, sarcoma osteogénico, cancer de ovario,
cancer pancreatico, adenocarcinomas -p.j:xp"ilaresr carcinoma papilar, pinealoma,
policitemia véra, cancer de préstata, cancer rectal, carcinoma de células renales,
retinoblastoma, rabdomiosarcoma, sarcoma, carcinoma de glandulas sebéceas,
seminoma, cancer de piel, carcinoma de pul_mén-de células pequenas, tumores sélidos
(carcinomas y sarcomas), cancer de bulm()n de células pequenas, cancer de estémago,
carcinoma de células escamosas, sinovioma, carcinoma de glandulas sudoriparas, cancer
de ti-roides, rﬁacroglobulinemia de Waldenstrom, tumores testiculares, cancer uterino y
tumor de Wilms en un mamifero, donde dichos métodos comprenden administrarle al
mismo una cantidad terapéuticamente eficaz..d.e N-(4-{4-amino-7-[1-(2-hidroxietil)-1H-
pirazol-4-il]tieno[3,2-c]piridin-3—il}feniI)—.N'-[4-(diﬂuorometoxi)fenil]urea, ya sea solo o en
combinacion con una radioterapia.

Otra forrna de realizacién esta dirigida a métodos de tratamiento de neuroma
acustico, leucemia aguda, leucemia linfocitica aguda, leucemia mielocitica aguda
(monocitica, mieloblastica, adenocarcinoma, angidsarcoma, astrocitoma, mielomonocitica
y promielocitica}, leucemia de células T aguda, carcinoma de células basales, carcinoma
del ducto biliar, cancer de vejiga, céncer de cerebro, cancer de mama, carcinoma
broncogénicd, cancer cervical, condrosarcoma, cordoma, coriocarcinoma, leucemia
crénica, leucemia linfocitica crénica, leucemia mielocitica (granulocitica) crénica, leucemia
mielogenosa cronica, cancer de colon? béncer colorrectal, craneofaringioma,
cistadenocarcinqma, linfoma de células B grandes difusa, cambios disproliferativos

{displasias y metaplasias), carcinoma embrionario, cancer de endometrio,
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endoteliosarcoma, ependirﬁoma. carcinoma ep_iﬁelial, eritroleucemia, cancer de esdfago,
cancer de mama positivo para receptores de estrégeno, frombocitemia esencial, tumor de
Ewing, fibrosarcoma, linfoma folicular, cancer testicular de células germinales, glioma,
enfermedad de la cadena pesada, hemangiobléstoma, hepatoma, cancer hepatocelular,
cancer de prostata insensible a hormonas, leiomiosarcoma, liposarcoma, cancer de
pulmén, Iinfagioendoteliosércoma, finfangiosa'r;:_qma, leucemia linfoblastica, linfoma (de
Hodgkin y no Hodgkin), formas malighas y. trastornos hiperproliferativos de la vejiga,
mama, colon, pulmon, ovarios, pancreas, prostata, piel y Gtero, formas malignas linfoides
originarias de celulas T o células B, 'Ieuéemia, linfoma, carcinoma de médula,
meduloblastoma, melanoma, meningioma, mesotelioma, mieloma muiltiple, leucemia
mielogenosa, mieloma, mixosarcoma, neurob!as_.toma, cancer de pulmén de células no
pequenas, oligodendroglioma, cancer oral,.sarc-:oma osteogénico, cancer de ovario,
cancer pancreatico, adenocarcinoﬁaé papilares, carcinoma papilar, pinealoma,
policitemia vera, cancer de prostata, cénc;e'r' rectal, carcinoma de células renales,
retinoblastoha, rabdomiosarcoma, ' sarcoma, carcinoma de glandulas sebaceas,
seminoma, cancer de piel, carcinoma de pulrh'én de células pequenas, tumores sélidos
(carcinomas y sarcomas),.cancer de pulmén de c'élulas pequenas, cancer de estémago,
carcinoma de células escamosas, sindvioma; carcinoma de glandulas sudoriparas, cancer
de tiroides, macrogiobulinemia de Waldenstrom, tumores testiculares, cancer uterino
tumor de Wflms en un mamifero, donde dichos métodos comprenden administrarle al
mismo una cantidad terapéuticamente eficaz de N-[4-(4-amino-7-{1-[(2S)-2-hidroxipropil)-
1H-pirazol-4-f|}tieno[3,2-c]piridin-3-il)feniI]-N'-(S-I"ne'tilfeniI)urea, ya sea solo o en
combinacién con una radioterapia. |

Otra forma de realizacién esta dirigide a métodos de tratamiento de neuroma
acustico, Ieﬁcemia aguda, leucemia linfocitica aguda, leucemia mielocitica aguda
(monocitica, mieloblastica, adenocarcinoma, angiosarcoma, astrocitoma, mielomonocitica
y promielocitica), leucemia de células T aguda, .c.ércinoma de células basales, carcinoma

del ducto biliar, cancer de vejiga, cancer de cerebro, cancer de mama, carcinoma
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broncogénico, cancer cervical, cohdrosarcoma. cordoma, coriocarcinoma, leucemia
cronica, leucemia linfocitica crénica, leucemia rﬁiel_ocitica (granulocitica) cronica, leucemia
mielogenosa crénica, cancer de colon, cancer colorrectal, craneofaringioma,
cistadenocarcinoma, linfoma de células B grandes difusa, cambios disproliferativos
(displasias y metaplasias), carcinoma ° émbrionario, cancer de endometrio,
endoteliosarcoma, ependimoma, carcinoma epitelial, eritroleucemia, cancer de esofago,
cancer de mama positivo ﬁara receptores de eétr,t’)geno, trombocitemia esencial, tumor de
Ewing, fibrosarcoma, linfoma folicular, cancer testicular de células germinales, glioma,
enfermedad de la cadena pesada, heméngioblastoma, hepatoma, cancer hepatocelular,
cancer de préstata insensible a hormonas; ieiomiosarcoma, liposarcoma, cancer de
pulmén, linfagioendoteliosarcoma, Iihfangiosarcoma, leucemia linfoblastica, linfoma (de
Hodgkin y no Hodgkin), formas malignas y 'tr.as_tornos hiperproliferativos de la vejiga,
mama, colon, pulmén, ovarios, péncrgaé. prostata, piel y Gtero, formas malignas linfoides
originarias de células T o células B leucemia, linfoma, carcinoma de médula,
meduloblastoma, melanoma, meningioma, mlesotelioma, mieloma multiple, leucemia
mielogenosa, mieloma, mixosarcoma, neuroblastoma, cancer de pulmon de células no
peguenas, oligodendroglibma, cancer oral, éa_rcoma osteogénico, cancer de ovario,
cancer pancredtico, adenocarcinor_nas papilares, carcinoma papilar, pinealoma,
policitemia vera, cancer de prdstata, 'céncer rectal, carcinoma de células renales,
retinoblastoma, rabdomiosarcoma, sarcdma;' carcinoma de glandulas sebaceas,
seminoma, cancer de piel, carcinoma de pulmén de células pequenas, tumores sélidos
(carcinomas y sarcomas),'céncer de pulmén dg células pequefias, cdncer de estémago,
carcinoma de células escamosas, sinovioma, carcinoma de glandulas sudoriparas, cancer
de tiroides, macroglobulinemia de Wald-enstrﬁm, tumores testiculares, cancer uterino y
tumor de Wilms en un mamifero, don_de ‘dich"os metodos comprenden administrarle al
misme una cantidad terapéuticamente eficaz de N-(4-{4-amino-7-[1-(2-hidroxi-2-
metilpropil)—1H-pirazoI-4-il}iieno[3,2-c]piridin-3-i}}fgniI)-N'-(4-metoxifeniI)urea, ya sea solo o

en combinacién con una radioterapia.
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Otra forma de realizacién esta diri.gida a métodos de tratamiento de neuroma
acustico, leucemia agud_a, Ieucerﬁia linfocitica aguda, leucemia mielocitica aguda
{monocitica, mieloblastica, adenocarcinoma, angiasarcoma, astrocitoma, mielomonocitica
y promielocitica), leucemia de células.T aguda, carcinoma de células basales, carcinoma
del ducto biliar, cancer de vejiga, cancer de cerebro, cancer de mama, carcinoma
broncogénico, cancer cervical, condrosafcbma, cordoma, coriocarcinoma, leucemia
cronica, leucemia linfocitica cronica, feucemia mielocitica (granulocitica) crénica, leucemia
mielogenosa crénica, cancer de lcolon,. .céncer colorrectal, craneofaringioma,
cistadenocarcinoma, linfoma de células B grandes difusa, cambios disproliferativos
(displasias y metaplasias), carcinoma- embrionario, cancer de endometrio,
endoteliosarcoma, ependimoma, carcinomé epitelial, eritroleucemia, cancer de esdfago,
céncer de mama positivo para recepfores de estrégeno, trombocitemia esencial, tumor de
Ewing, fibrosarcoma, linfoma folicular, cénce.r-.te_sticular de células germinales, glioma,
enfermedad de la cadena pesada, hemangicblastoma, hepatoma, cancer hepatocelular,
cancer de préstata insensible a hormonaé, leiomiosarcoma, liposarcoma, cancer de
pulmon, linfagioendoteliosarcoma, Iinfangidsarcl'.oma, leucemia linfoblastica, linfoma (de
Hodgkin y no Hodgkin}, formas méiignas y trastornos hiperproliferativos de la vejiga,
mama, colon, pulmon, ovérios, pancreas, prés‘tata., piel y utero, formas malignas linfoides
originarias de células T o células B, leucemia, linfoma, carcinoma de médula,
meduloblastoma, melanoma, meningioma,' mesotelioma, mieloma multiple, leucemia
mielogenosa, mieloma, mixosarcoma, neu'robléstoma, cancer de pulmon de células no
pequenas, oligodendroglioma, cancer oral, sarcoma osteogénico, cancer de ovario,
cancer pancreatico, adénocarcinomas pabi_la[es, carcinoma papilar, pinealoma,
policitemia vera, cancer "de préstata, cancer rectal, carcinoma de células renales,
retinoblastoma, - rabdomiosarcoma, sarcorha,‘ carcinoma de glandulas sebaceas,
seminoma, cancer de piel, carcinoma de pulrﬁ‘én de células pequenas, tumores solidos
(carcinomas y sarcomas), cancer de pulmén de células pequenas, cancer de estémago,

carcinoma de células escamosas, sinovioma, carcinoma de gléandulas sudoriparas, cancer
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de tiroides, maéroglobulinemia de Waldenstrﬁr_n, tumores testiculares, cancer uterino y
tumor de Wilms en un mamifero, donde diéhos métodos comprenden administrarle al
mismo una céntidad terapéuticamente eficaz de N-[4-(4-amino-7-{1-[(25)-2,3-
dihidroxipropil]-1H—pirazol—4-i|}tieno[3,‘2-c]piridin-3'-i!)fenif]—N’-(4-met0xifenil)urea, ya sea
solo 0 en combinacién con' una radioterapia. _

Otra forrﬁa de realizacion esta dirigida a composiciones que comprenden un
excipiente y una cantidad terapéuticgmente eficaz de un compuesto de la férmula /, y una
cantidad terapeuticamente eficaz de un agente terapéutico adicional o mas de un agente
terapéutico adicional.

Otra forma de reélizacién estd _dirigida é composiciones que comprenden un
excipiente y una cantidad terapéuticamente eficaz de N-(4-{4-amino-7-[1-(2-hidroxietil)-
1H-pirazoi-4-iI]tieno[3,2-c]piridin-3-il}fenil)-N;-(é-fluorofenil)urea, y una cantidad
terapeuticamente eficaz de un agente tergpéutico adicional 0 mas de un agente
terapéutico adicional.

Otra forma de reélizacién est4 dirigida a composiciones que comprenden un
excipiente y una cantidad terapéuticamenté efi'caz de N-(4-{4-amino-7-[1-(2-hidroxietil)-
1H—pirazol-4-iI]tieno[3,2-c]piridin—3-iI}fenil)—N;-[4—(dif|uorometoxi)fenil]urea, y una cantidad
terapéuticamente eficaz de un ag'ente terapéutico adicional 0 mas de un agente
terapéutico adicional.

Otra forma de realizacién esta dirigida a composiciones que comprenden un
excipiente y una cantidad terapéuticam.entg' eficaz de N-[4-(4-amino-7-{1-[(25)-2-
hidroxipropil]71H-pirazol-4-il}tieno[3,2—c]piridin-'3-i|)feni|]-N'-(3—metilfenil)urea, y una
cantidad terapéuticamente_ eficaz de .un agente terapéutico adicional o mas de un agente
terapéutico adicional. |

Otra forma de realizacion esta dirigida a composiciones que comprenden un
excipiente y una éantidad terapéuticamenfe eficaz de N-(4-{4-amino-7-[1-(2-hidroxi-2-
metilpropil)-1H-pirazol—4-il]tieno[3,2-0]piridin;3iil}fenil)-N'-(4-metoxifenil)urea, y una

cantidad terapéuticamente eficaz de un agente terapéutico adicional o més de un agente
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terapéutico adicional.

Otra forma de realizacion esta dirigida a composiciones que comprenden un
excipiente y una cantidad terapéuticamente eficaz de a N-[4-(4-amino-7-{1-[(25)-2,3-
dihidroxipropil]-1H-pirazol-4-ilitieno[3,2-c]piridin-3-il)fenil]-N'-(4-metoxifenil)urea, y una
cantidad terapéuticamentg eficaz de un agente iér’apéutico adicional o mas de un agente
terapéutico adicional.

Aln otra forma de realizacion esta -dirigida a métodos de tratamiento de
enfermedades que estan relacionadas con Ia'mediacibn, sobreexpresion o desregulacion
de quinasas en un mamifero, donde dichos métodos comprenden administrarle al mismo
una cantidad terapéuticamente eficaé de un cdrh'puesto de la formula /, y una cantidad
terapéuticamente eficaz de un agente terapéutico adicional o mas de un agente
terapéutico adicibnal ya sea s0lo 0 en combinacién con una radioterapia.

Aun otra forma de realizacion estz.i dirigida a metodos de tratamiento de
enfermedades que estan relacionadas con la mediacién, sobreexpresidén o desregulacién
de guinasas en un mamifero, donde.dichos métodos comprenden administrarle al mismo
una cantidad terapéuticaﬁente eficaz de N;(4-{4-amino-7-[1-(2-hidroxietil)-1H-pirazol-4-
il]tieno[3,2-c]piridin-3-i|}fenii)-N‘—(3-ﬂuorofeni_l)urea, y una cantidad terapéuticamente eficaz
de un agente terapéutico adicional o mas de u.n agente terapeutico adicional ya sea solo o
en combinacién con una radioterapia.

Aun otra forma de reahzacuon esta dlrlglda a métodos de tratamiento de
enfermedades que estan relamonadas con la mediacién, sobreexpresion ¢ desregulacion
de quinasas en un mamifero, donde dichos métodos comprenden administrarle al mismo
una cantidad terapéuticamente eficaz de N:(4-{4-amino-?-[1-(2-hidroxietil)—1H-pirazol-4-
i]tienof3,2-c]piridin-3-ilHenil)-N'-[4-(difluorometoxi)feniljurea, y una cantidad
terapéuticamente eficaz de un ag.ente terapéutico adicional o mas de un agente
terapéutico adicional ya sela solo 0 en -combir_]acién‘con una radioterapia.

Aun otra forma de realizacién estd dirigida a métodos de tratamiento de

enfermedades que estan relacionadas con la mediacién, sobreexpresion o desregulacién
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de quinasas en un mamifero, donde dichos méfﬁc.los comprenden administrarle al mismo
una cantidad terapéuticamente eficéz de N-[4-(4-amino-7-{1-[(25)-2-hidroxipropil]-1H-
pirazo!-4-iI}tieno[3,2-c]piridin-3-il)fenil]-N'-(S-mptilfenil)urea, y una cantidad
terapéuticam.ente eficaz de un agente terapeutico adicional o mds de un agente
terapéutico adicional ya sea solo 0 en combinacién con una radioterapia.

Aln otra forma de realizaciéon esta .clii;igida a métodos de tratamiento de
enfermedades que estan relacionadas con la mediacion, sobreexpresién o desregulacion
de quinasas en un mamifero, donde dichos rr)étodos comprenden administrarle al mismo
una cantidad terapéuticamente eficaz de N-(4-{4-amino-7-[1-{2-hidroxi-2-metilpropil)-1H-
pirazol-4—iI]tieno[3,2—c]piridin-3—il}fenil)_—N'-(4-metoxifenii)urea, y una cantidad
terapéuticamente eficaz de un agente teraﬁédtico adicional o0 mas de un agente
terapéutico adicional ya sea solo o en'combinacic.')n con una radicterapia.

Aln otra forma de realizacién esta -dirigida a métodos de tratamiento de
enfermedades que estan relacionadas con la mediacién, sobreexpresién o desregulacién
de quinasas en un mamifero, donde‘dichos métodos comprenden administrarle al mismo
una cantidad terapéuticamente eficaz de N-[4-(4-é_mino-?-{1—[(28)-2,3-dihidroxipropil]—1H-
pirazol-4-i|}tieno[3,2—c]piridin-3-i!)feniI]JN'-(4-methifenil)urea, y una cantidad
terapéuticamente eficaz de un agente terapéutico adicional o mas de un agente
terapéutico adicional ya sea solo 0 en combinacin con una radioterapia.

Otra forma de realizacién se refiere. a métodos de tratamiento de cancer o
neoplasma pediatricos talgs como rabdomiosafédma embrionario, leucemia linfoblastica
aguda pediatrica, leucemia mielogénica aguda pediatrica, rabdomiosarcoma alveolar
pediatrico, ependinoma anaplasico pediatrico; linfoma anapldsico de células grandes
pediatrico, meduloblastoma anaplasico pedi.;'itrico, tumor atipico teratoide/rabdoide del
sistema nervioso central pediatrico, leucemia aguda bifenotipica pediatrica, linfoma de
Burkitts pediatrico, cAnceres pediatricos de la féfr_tilia de Ewing de tumores tales como
tumores primitivos neuroectodermal, fumor aﬁaplésico difuso de Wilms pediatrico, tumor

de Wilms pediatrico de histologia favorable, -glioblastoma pediatrico, meduloblastoma
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pediatrico, neuroblastoma pediatrico, miél’o‘citomatosis pedidtrica derivada de
neuroblastoma, canceres pediatricos de . células pre-B (tales como leucemia),
osteosarcoma pediatrico, tumor de rifién rabdoide pediatrico, rabdomiosarcoma pediétrico
y canceres pedidtricos de células T tales co"rno linfoma y cancer de piel, donde los
meétodos comprenden la administracién de una cantidad terapéuticamente eficaz de un
compuesto de la férmula |,' ya sea solo o en compinacién con una radioterapia.

Otra forma de realizaciéon se refiere a métodos de tratamiento de cancer o
neoplasma pediatricos tal como rabdomiosarcoma embrionario, leucemia linfoblastica
aguda pediatrica, leucemia mielogénica agu&a pediatrica, rabdomiosarcoma alveolar
pediatrico, ependinoma anapldsico ‘pedidtrico, linfoma anaplasico de células grandes
pediatrico, meduloblastorri_a anaplasico pedié‘tric_:o, tumor atipico teratoide/rabdoide del
sistema nervioso central pediatrico, leucemia ag;Jda bifenotipica pediatrica, linfoma de
Burkitts pediatrico, canceres pediétric':os‘de la familia de Ewing de tumores tales como
tumores primitivos neuroectodermal, tumor-anaplésico difuso de Wilms pediatrico, tumor
de Wilms pédiétrico de histologia favorable , glioblastoma pediatrico, meduloblastoma
pediatrico, neuroblastoma pediatrico, miéejocitomatosis pediatrica derivada de
neuroblastoma, cénceres pediatricos de Céh:JIaS pre-B (tales como leucemia),
osteosarcoma pediatrico, tumor de riﬁ'én rabdoide pediatrico, rabdomiosarcoma pediatrico
y cénceres pediatricos de células T tales c_:o"mo linfoma y cancer de piel, donde los
métodos corﬁprenden la administracidn de una cantidad terapéuticamente eficaz de N-(4-
{4-amino-7-[1-(2-hidroxietil)- 1H-pirazol-4-iltieno[3,2-c]piridin-3-il{fenil)-N'-(3-
fluorofeniljurea, ya sea solo 0 en combinacion cén-una radioterapia.

Otra forma de realizacién sé refiere a métodos de tratamiento de cancer o
neoplasma pediatricos tal como rabdomiosgréoma embrionario, leucemia linfoblastica
aguda pediétrica, leucemia mielogéniéa aguda pediatrica, rabdomiosarcoma alveolar
pediatrico, ependinoma anaplasico pediatrico, linfoma anaplasico de células grandes
pediatrico, meduloblastoma anaplésicd' pediétrfr.:c;, tumor atipico teratoide/rabdoide del

sistema nervioso central pediatrico, leucemia aguda bifenotipica pediatrica, linfoma de
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Burkitts pediatrico, cénceres pediétricos de la familia de Ewing de tumores tales como
tumores primitivos neuroe;:todermal,'tumor anéplé_lsico.difuso de Wilms pediatrico, tumor
de Wilms pediatrico de histologia favorable , glioblastoma pediatrico, meduloblastoma
pediatrico, neuroblastoma pediatrico, mielocitomatosis pediatrica derivada de
neuroblastoma, canceres pediatricos de - c.élulas pre-B (tales como leucemia),
osteosarcoma pediatrico, tumor de rifién rabdoide pediatrico, rabdomiosarcoma pediatrico
y canceres pediatricos dé células T tales cbmq linfoma y cancer de piel, donde los
meétodos comprenden la administracion de una cantidad terapéuticamente eficaz de N-(4-
{4-amino-7-[1-(2-hidroxietil)-1 H—pirazol-4-fI]tieno[3,2-c]piridin-3—il}fenir)-N‘—[4~
(difluorometoxi)feniljurea, ya sea solo o en éorntljinacién con una radioterapia.

Otra forma de realizacién se refiere a métodos de tratamiento de cancer o
neoplasma pediatricos tai como rabdomiosa.rcor:na embrionario, leucemia linfoblastica
aguda pediatrica, leucemia mieioge’nica aguda pediatrica, rabdomiosarcoma alveolar
pediatrico, ependinoma anaplasico ped.iétri'co, linfoma anaplasico de células grandes
pediatrico, meduloblastoma anaplésico pediét;ico, tumor atipico teratoide/rabdoide del
sistéma nervioso central pediétrico,'leucemia aguda bifenotipica pediatrica, linfoma de
Burkitts pediatrico, céncerés pediatricos de Ié_familia de Ewing de tumores tales como
tumores primitivos neurcectodermal, tumor anaplasico difuso de Wilms pediatrico, tumor
de Wilms pediétrico de histologia favofable , glioblastoma pediatrico, meduloblastoma
pediatrico, neuroblastoma pediatrico, ‘miéiocitomatosis pediatrica derivada de
neuroblastoma, canceres pedidtricos de células pre-B (tales como leucemia),
osteosarcoma pediatrico, t'umor de rindn rabddide pediatrico, rabdomiosarcoma pediatrico
y cénceres pediatricos de células T tales como linfoma y cancer de piel, donde los
métodos comprenden |la administracién de una cantidad terapéuticamente eficaz de N-[4-
(4-amino-7-{1-[(28)-2-hidroxipropil]-1 H-pirazolrtflil}tieno[s,2-c]piridin-3-il)feni|]—N‘-(3-
metilfenil)urea, ya sea solo o en combinacién con una radioterapia.

Otra forma de realizacion se reﬁere'.a‘ métodos de tratamiento de cancer o

neoplasma pediatricos tal como rabdomiosarcoma embrionario, leucemia linfoblastica
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aguda pedidtrica, leucemia miglogénica ég'uda pediatrica, rabdomiosarcoma alveolar
pediatrico, ependinoma a_naplésico .pediétrico, linfoma anaplasico de células grandes
pediatrico, meduloblastoma anaplasico pediéltrico, tumor atipico teratoide/rabdoide del
sistema nervioso central bediétrico, leucemia aguda bifenotipica pediatrica, linfoma de
Burkitts pediatrico, canceres pediatricos della familia de Ewing de tumores tales como
tumores primitivos neuroectodermal, tumor.ahaplésico difuso de Wiims pediatrico, tumor
de Wilms pediatrico de histologia févorable , glioblastoma pediatrico, meduloblastoma
pediatrico, neuroblastoma peditrico, miéioc_itomatosis pediatrica derivada de
neuroblastoma, cénceres pediatricos de células pre-B (tales como leucemia),
osteosarcoma pediatrico, tumor de rindn rabdoide pediatrico, rabdomiosarcoma pediatrico
y canceres pediatricos de células T tales ¢omo linfoma y cancer de piel, donde ios
métodos comprenden la administracifm de una cantidad terapéuticamente eficaz de N-(4-
{4-amino-7-[1 -(2-hidroxi-2-metilpropil)—1H-pirazbl-4_—il]tieno[3,2—c]piridin-3-i|}feni|)—N'-(4—
metoxifeniljurea, ya sea solo 0 en combinacién con una radioterapia.

Otra forma de realizacién se refiere a métodos de tratamiento de cancer o
neoplasma pediatricos tal como rabdomidsaréoma embrionario, teucemia linfoblastica
aguda pediatrica, leucemia mielogénica aguda pediatrica, rabdomiosarcoma alveolar
pediatrico, ependinoma énaplésico 'pediétricé,_ linfoma anaplasico de células grandes
pediatrico, medulobiastoria anaplasico pediatrico, tumor atipico teratoide/rabdoide del
sistema nervioso central pediatrico, Ieuc-:erriia aguda bifenotipica pediatrica, linfoma de
Burkitts pediatrico, canceres pediatricos de la 'familia de Ewing de tumores tales como
tumores primitivos neuroectodermal, tumor anaplasico difuso de Wilms pediatrico, tumor
de Wiims pediatrico de Histologia favorable glioblastoma pediatrico, meduloblastoma
pediatrico, neuroblastoma pediatrico, mielocitom_atosis peqiétrica derivada de
neuroblastoma, - canceres pediatricos | de células pre-B (tales como leucemia),
osteosarcoma pediatrico, tumor de rifién rabdoiae pediatrico, rabdomiosarcoma pediatrico
y canceres pediatricos de células T tales como linfoma y cancer de piel, donde los

métodos comprenden ia administracion de una cantidad terapéuticamente eficaz de N-[4-
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{(4-amino-7-{1 —[(éS)-2,3-dihidroxipropil]- 1 H-pirazoll-4-il}tieno[3,2-c] piridin-3-il)fenil]-N'- (4-
metoxifenil)urea, ya sea solo o0 en combinaci()ﬁ con una radioterapia.

AUn otra forma de realizacion esta dirigida a los compuestos

N-(4-{4-amino-7-[1 -(2-hidroxiétil)-1 H-pirazol-4-illtieno[3,2-c]piridin-3-il}fenit)-N'-(3-
fluorofeniljurea; | _ | |

N-(4-{4-amino-7-[1-(2-hidroxietil)- 1 H-pira;_;ol-4-il]tieno[3,2-c] piridin-3-il}fenil)-N'-[4-
(difluorometoxiMenil]urea; '

N-[4-(4-amino-7-{1-[(25)-2-hidroxipropil]-1H-pirazol-4-il}tieno[3,2-c] piridin-3-il)fenil}-
N'-(3-metilfenil)urea; |

N-(4-{4-amino-7-[1 -'(2-hidroxi-2—metilp_r6pil)-1 H-pirazol-4-illtieno[3,2-c]piridin-3-
il}fenil)-N'-(4-mef0xifenil)urea; y |

N-[4-(4-amino-7-{1 -[(28)-2,3-Qihidro>;ip‘ropil]—1 H-pirazol-4-illtieno[3, 2-¢]piridin-3-
ifenil]-N'-(4-metoxifeniljurea y sales terapéutiqamente aceptables de los mismos,

Adn otra forma de realizacién esta dirigida- a N-(4-{4-amino-7-[1-(2-hidroxietil)-1H-
pirazol-4-il]tieno[3,2-c]piridin-3—i|}fenil)-N'-.(3-flu'orofénil)urea.

Aln otra forma de realizacion esta dirigi_da a N-(4-{4-amino-7-[1-(2-hidroxietil)-1H-
pirazol-4-iI]tieno[3,2-c]piridin-3-il}fenir)—N'-[4-'(di'fluorometoxi)feniI]urea.

Alan otra forma de realizacion es;é dirigida a N-[4-(4-amino-7-{1-[(28)-2-
hidroxipropi!]—1H-pirazol-4-iI}tieno[3,2;c]piridin—3-il)fenil]-N‘-(S-metiifeniI)urea.

Aln otra forma de realizacion _esté' dirigida a N-(4-{4-amino-7-[1-(2-hidroxi-2-
metilpropil)-1H-pirazol-4-i|]tieno[3,2-c]piridin—é-il})‘éniI)—N'-(4-met0xifenil)urea.

Aln otra forma de realizacién ésfé dirigida a N-[4-(4-amino-7-{1-[(25)-2,3-
dihidroxipropil}-1 H-pirazol—4-il}tieno[3,'2-c]piridin-3—i|)feni|]-N'-(4-metoxifenil)urea.

Aun otra forma de reélizacién' esta dirigida a un compuesto de la férmula /, y sales
terapéuticamente aceptabies, prodrogas, ésteres, Iamidas, sales de prodrogas, sales de
ésteres y sales de amidas de los mismos. |

Adn otra forma de realizacién esta dirigida a N-(4-{4-amino-7-[1-(2-hidroxietil)-1H-

pirazol-4-illtieno[3,2-c]piridin-3-il}fenil)-N'- (3-fluorofeniljurea, y sales terapéuticamente
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aceptables, prodrogas, esteres, amidas, sales de prodrogas, sales de ésteres y sales de
amidas de los mismos.

AUn otra forma de realizacién esta dirigida a N-(4-{4-amino-7-{1-(2-hidroxietil)- 1H--
pirazol~4-il]tieno[3,2—c]piridin—3-iI}fenil)-N'-[4—(diﬂuorometoxi)fenil]urea, y sales
terapéuticamenté aceptables, prodrogas, ésterééf_amidas, sales de prodrogas, sales de
ésteres y sales de amidas de los mismos.

Ain otra forma de realizacion estd dirigida a N-[4-(4-amino-7-{1-[(2S)-2-
hidroxipropil]dH-pirazol-4—iI}tieno[3,2:c]piridin-3~ii)feni|]—N'-(3-metilfenil)urea, y sales
terapéuticamente aceptables, pfodrogas, ésteres, amidas, sales de prodrogas, sales de
ésteres y sales de amidas .de los mismos.

Aun otra forma de realizacién esta dirigida a N-{4-{4-amino-7-[1-(2-hidroxi-2-
metilpropil)-1H-pirazol-4-il]tieno[3,2-c]piridin-3-il}{fenil)-N'"-(4-metoxifeniljurea, vy  sales
terapéuticamente aceptables, prodrogas, ést;-\,res, amidas, sales de prodrogas, sales de
ésteres y sales de amidas de los mismos.

Aln otra forma de realizécién esta dirigida a N-[4-(4-amino-7-{1-[{25)-2,3-
dihidroxipropil]-‘lH—pirazol-4—iI}tieno[S,2-c]piridiﬁ-3-il)feniI]—N'-(4-metoxifenil)urea, y sales
terapeuticamente aceptables, prodrogas, esteres, amidas, sales de prodrogas, sales de
ésteres y sales de amidas de los mismos. '

DESCRIPCION DETALLADA DE LA INVENCION

lLos grupos variables de los éompuestos €n la presente estan representados por
identificadores (letras en mayUscula co_n. valores numéricos y/o alfabéticos en
superindice) y sé pueden realizar especifica_mente.

Se podrd comprender que se mantien'en las valencias apropiadas para todas las
porciones y combinaciones de los mismos, y que los grupos monovalentes con mas de un
atomo se unen por su extremo izquie.rdo.

También se podrf;’l comprender qu_e-‘ unal realizacion especifica de un grupo
variabie puede Ser igual o diferente de otra realizacion especifica que tiene al mismo

identificador.
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Ei término "alcoxi”, segin se usa en Ia..p-resente, se refiere a un grupo alquilo
unido a la parte molecular principal a fravés de un atomo de oxigeno.

El término "alquilo”, segtin se usa en _Ia" presente, se refiere a un grupo derivado
de un hidrodarburo saturado de cadena lineal o ramificada que contiene de uno a diez
atomos de carbono.

Los términos "halo” y "halégeno”, segiin se usa en la presente, se refieren a F, Cl,
Brol ’

El término "haloalcoxi’, segun se .ug;a" en la presente, se refiere a un grupo
haloalguilo unido a la parte molecular principal a través de un atomo de oxigeno.

El término “haloalquilo”, segun se usa en la presente, se refiere a un grupo alquilo,
definido en la presente, sustituido con al menqs‘lu'n' halégeno, definido en la presente.

El término "hidroxi”, segun se usaen la presente, se refiere a un grupo —OH.

El término "hidroxialquilo”, segin se usa en la presente, se refiere a un grupo
alquilo sustituido con al menos un grupo hidroxi.

El término “KDR" significa receptor del dominio de inserto-quinasa (una tirosina
quinasa de receptores tipo Ill) y también se édﬁ'oce como FLK1, VEGFR, VEGFR2 y
CD309.

Bl término “VEGFR" significa receptor del factor de crecimiento del endotelio
vascular,

El término "PDGFR” significa receptor del factor de crecimiento derivado de
plaquetas.

Los compuestos de esta invencion pueden contener atomos de carbono
sustituidos de forma asimétrica en la Configuracién 8 o S, en donde los términos “R” y “S”
son como se definen en Pure Appl. Chem. (1976) 45, 13-10. Los compuestos que
contienen atomos de carbono sustituidos de forma asimétrica con cantidades iguales de
configuraciones R y S son racémicos en esos Atomos. A los atomos gue presentan un
exceso de una configuracion frente a otra se les asigna la configuracion del exceso,

preferentemente_ un exceso del 85%-90% aproximadamente, mas preferentemente un
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exceso del 95%-99% aproiimadamente y aln fn_és preferentemente un exceso mayor que
un 99% aproximadamente. Por lo tanto, esta invencién pretende abarcar mezclas
racémicas y diastereocisdmeros relativos y absolutos de los compuestos con los mismos.

Los compuestos de esta invencién -ta;mbién pueden contener dobles enlaces
carbono-carbono o dobles enlaces carbono-nitrégeno en la configuracién E o Z, en donde
el término “E” representa éustituyentes de ordé_n superior a ambos lados del enlace doble
carbono-carbono o carbono-nitrégeno y el término “Z” representa sustituyentes de orden
superior por el mismo lado del enlace doble carbono-carbono o carbono-nitrégeno,
determinado segun las reglas de prioridad de.' Cahn-Ingold-Prelog. Los compuestos de
esta invencion tambien pueden existir como una mezcla de isémeros “E" y “2".

Los compuestos de esta invencién teirppién pueden existir como tautémeros o
mezclas en equilibrio de los mismos, en donde un protén de un compuesto se desplaza
de un &tomo a otro. Los ejemplos de tautémeros incluyen, pero en un sentido no limitativo,
ceto-enol, fenol-ceto, oxima-nitroso, nitro-aci, imina-enamina y semejantes.

Los compuestos de esta invencién que contienen grupos NH, C{O)OH, OH o SH
pueden tener unidos a los mismos, .porciones fprmadores de prodrogas. Las porciones
formadoras de prodrogas se remueven me_diantve procesos metabdlicos y liberan los
compuestos que contienen a los gruboé NH, C(O)OH, OH o SH liberados in vivo. Las
prodrogas son de utilidad para ajustar las propiedades farmacocinéticas de los
compuestos | tales como solubilidad y/o hidrofobicidad, absorcion en el tracto
gastrointestinal, biodisponibilidad, penetracién en tejidos e indice de depuracién.

Los metabolitos de los compuestos de..esta invencién producidos mediante
procesos metabdlicos in vitro o in w'.vo,' también pueden ser de utilidad para tratar las
enfermedades asociados con una sobreexpresién o desregulacién de proteina quinasas.

Deterhinados compuestos precursores que pueden ser metabolizados in vitro o in
vivo para formar los compuestos de esta invencion tambiéﬁ pueden ser utilidad para el
tratamiento de las enfermedades asociadas cc.m-la sobreexpresiéon o desregulacion de

proteina quinasas.



10

15

20

25

C00386
24 .

Los compuestos'de esta invéncic’m pueden existir como sales de adicién &cida,
sales de adicion basica o zwiteriones. Las séles,de los compuestos de la férmula | se
preparan durante su aislamiento o después de su purificacién. Las sales de adicién 4cida
son aqueltas que derivan de la reaccion de.un compuesto de esta invencion con acido.
Por lo tanto, esta invencion pretende abarcar las sales incluyendo las sales acetato,
adipato, alginato, bicarbonato, citrafo, aspartato, benzoato, bencensulfonato (besilato),
bisulfato, butirato, alcanforato, alcanforsulfonato, digluconato, formato, fumarato,
glicerofosfato, glutamato, ‘hemisulfato, heptanoato, hexanoato, clorhidrato, bromhidrato,
iodhidrate, lactobionato, lactato, maléato, mesitilensulfonato, metansulfonato,
naftilensulfonato, nicotinato, oxalato, parrioatc;, pectinato, persuifato, fosfato, picrato,
propionato, succinato, tartrato, iiocianato, tricloroacético, trifluoroacético, para-
toluensulfonato y undecanbato de los compues.tos‘de esta invencién. Las sales de adicién
basica de los compuestos'son aguelias que derivan de la reaccién de los compuestos de
esta invencion con el bicarbonato, carboﬁatb, hidréxido o fosfato de cationes tales como
litio, sodio, potasio, calcio y magnesio. '

Los compuestos de la férmula 1 se pueden administrar, por ejemplo, por via bucal,
oftalmica, oral, osméticahente, parenteral (infr?rrjuscular, intraperintoneal, intraesternal,
intfravenosa, subcutanea), rectal, tc’:p_ica, transdérmica, vaginal e intraarterial asi como
mediante intraarticular inyeccion, infusién, y localizacién en el cuerpo, tal como, por
ejemplo, la vasculatura. .'

Las cantidades terapéuticamente eficaces de un compuesto de la férmula |
dependen del receptor de!.tratamiento, la enfefmedad tratada y la severidad de la misma,
la composicién que comprende al mlismo, el momento de la administracién, ia ruta de
administracion, la duracién del tratamient.o, la potencia, el indice de depuracién y si se co-
administra, o no, otra droga. La cantidad de. ﬁln compuesto de la férmula | usada para
elaborar una composicién a ser administrada a un paciente diariamente en una dosis
unica o en varias dosis sé encuentra entre aprpximadamente 0,03 y aproximadamente

200 mg/kg de pesc corporal. Las composiciones de dosis Unica contienen estas
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cantidades o-una combinacién de supmmtip.lo's de las mismas.

Los compuestos de la férmula | se puec_len administrar con o sin un excipiente. Los
excipientes incluyen, a modo de ejefnplo ilustrativo, materiales encapsulantes y aditivos
tales como aceleradorés de absorcion, anfioxidantes, aglutinantes, soluciones
amortiguadoras,' agentes de recubrimiento, a.gentes colorantes, diluyentes, agentes
desintegrantes, emulsionantes, disolventes,— réllenos, agentes saborizantes, humectantes,
lubricantes, perfumes, conservantes, propelentes, agentes de liberacidn, agentes
esterilizantes, edulcorantes, solubilizéntes, agentes humectantes, mezclas de los mismos
y semejantes.

Los excipientes para la preparaciénl de?'las composiciones que comprenden un
compuesto de la formula | para ser adminisfradas por via oral incluyen, pero en un sentido
no limitativo, agar, acido alginico, hidréxido de aluminio, alcohol bencilico, benzoato de
bencilo, 1,3-butilenglicol, carbémeros, aceite de .castor, celulosa, acetato de celulosa,
manteca de cacao, almidon de maiz, aceite de'maiz, aceite de semilla de algododn,
crospovidona, diglicéridos, etanol, etilcelulosé, I_éurato de etilo, oleato de etilo, ésteres de
acidos grasos, gelatina, aceite de ge.rrr'\en, glucosa, glicerol, aceite de mani,
hidroxipropilmetilcelulosa, isopropanél, solucién salina isotdnica, lactosa, hidréxido de
magnesio, estearato de magnesio, mallta, mar';itol, monoglicéridos, aceite de oliva, aceite
de mani, sales de fosfato de potasio,.almidén de papa, povidona, propilenglicol, solucién
Ringer, aceite de cartamo, aceite de sésémd, carboximetilcelulosa sédica, sales de
fosfato de sodid, laurilsulfato de sodio, so.rbitol sodico, aceite de soja, acido esteérico,
estearilfumarato, sacarosa, tensioacﬁivos, talco, tragacanto, alcohol tetrahidrofurfurilico,
triglicéridos, agua, mezclas de los mismos‘ y. semejantes. Los excipientes para la
preparacién de composiciones que comprenden un compuesto de la férmula | para ser
administradas por lvia oftalmica u oral incIUyen, pero en un sentido no limitativo, 1,3
butilenglicol, aceite de castor, aceite de 'mai;I:, aceite de semilla de algoddn, etanol,
ésteres de 4cidos grasos de sorbi‘tano, aceite de germen, aceite de mani, glicerol,

isopropanol, aceite de oliva, polietilenglicoles,  propilenglicol, aceite de sésamo, agua,
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mezclas de los mismos y semejantes. Los excipientes para la preparacién de
composicionés que comprenden un.compuesto de la formula | para ser administradas
osméticamente incluyen, pero en un _sentido no limitativo, clorofluorchidrocarburos, etanol,
agua, mezclas de los mismos y semejantes. 'I'_éls excipientes para la preparacion de
composiciones que comprenden un c()mpuesto de la formula | para ser administradas por
via parenteral incluyen, pero en un sentido ;o*limitativo, 1,3 butandiol, aceite de castor,
aceite de semilla de algodén, dextrosa, aceite de germen, aceite de mani, liposomas,
acido oleico, aceite de oliva, aceite de mani, solucién Ringer, aceite de cartamo, aceite de
sésamo, aceite de soja, U.'S.P. 0 solucidén isotén'ic';é_ de cloruro de sodio, agua, mezclas de
los mismos y semejantes. Los exci;iientes,para la preparacion de composiciones que
comprenden un compuesto de la férmula | para ser administradas por via rectal o vaginal
incluyen, pero en un sentido no limitativo, manteca de cacao, polietilenglicol, cera,
mezclas de los mismos y semejantes.

Se espera que los compuestos de la férmula | sean de utilidad cuando se emplean
con agentes alquilantes, inhibidores de la angiogénesis, anticuerpos, antimetabolitos,
antimitoticos, antiproliferativos, inhibidores de -la aurora guinasas, inhibidores de otros
promotores de la apoptosis (por ejemplo, Bc;l-xL, Bcl-w y Bfl-1), inhibidores de quinasa
Ber-Abl, anticuerpos BiTE (conector de células T biespecifico), modificadores de la
respuesta bioldgica, inhibidores de qLJinasas dépéhdientes de ciclina, inhibidores del ciclo
celular, inhibidores de ciclooxigenasa-2, DVD-, inhibidores del receptor de homélogos del
oncogen viral de leucemia (ErbB2), inhibidores de factores de crecimiento, inhibidores de
la proteina de shock térmico (HSP)-90, inHibidores de histona desacetilasa (HDAC),
terapias hormonales, sustancias inmunolégicas, antibiéticos intercaladores de inhibidores
de proteinas de apoptosis (IAP), ir.'ihibidores"de guinasas, blancos en mamiferos de
inhibidores de rapamicina,' inhibidores de quinasas extracelulares regulados por sefiales
activados por mitdgenos de microARN,_ proteinas de union multivalentes, drogas
antiinflamatorias no esteroides (NSAID), inhibidores de poli ADP (adenosina difosfato)-

ribosa polimerasa (PARP), quimioterapéuticos de platino, inhibidores de quinasa del tipo
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polo (PIk}, inhibidores de proteosomés,'anélogos de purinas, andlogos de pirimidinas,
inhibidores de tirosina quinasa de receptor.es', alcaloides retinoides/deltoides de plantas,
acidos ribonucleicos inhibidores pequefios (siARN), inhibidores de topoisomerasas,
combinaciones de los mismos y semejantes.

Un anticuerpo BIiTE es un anticuerpo I_oi-és'peciﬁco que dirige a las células T para
que unan células cancerosas al unir simultaneamente las dos células. Después ia célula
T ataca la celula de cancer de interés. Los ejemplos de anticuerpos BIiTE incluyen
adecatumumab (Micromet MT201), blinatumomab (Micromet MT103) y semejantes.

Los siARN son moléculas que tienen bases de ARN endbgenc o nucledtidos
modificados quimicamente_. Las modificaciones' hé anularan la actividad celular, sino que
impartiran una mayor estabilidad y/o una .mayor potencia celular. Los ejemplos de
modificaciones quimicas incluyen grupos ~de fosforoticato, 2-desoxinucledtidos,
ribonucleédtidos que contienen 2'-OCH,, 2'-F-ribonucledtidos, 2'-metoxietil-ribonucledtidos
o una combinacién de los mismos. El SiARN puede variar en cuanto a longitudes (10-200
bps) y estructuras (horqgillas, cadenas simplé's'lldobles, protuberancias, nicks/huecos,
coincidencias errdneas) y se puede procesar en la célula para proporcionar un
silenciamiento de genes activos. En determinadas formas de realizacién, un siARN de
cadena doble (dsARN) puede tener la mism;a cantidad de nucledtidos en cada cadena
(extremos romos) o extremos asimétricos. (proyecciones). La proyeccion de 1-2
nucledtidos puede estar presente sobre la cadena orientada en el sentido del marco de
lectura y/o sobre la cadena antisentido, asi coho por los extremos 5' y/o 3' de una cadena
dada.

Las proteinas de unién muItivalehtes s‘on proteinas de unién que comprenden dos
0 mé&s sitios de unién a .antigenos. La proteina de unién multivalente es manipulada
preferentemente para que tenga tres.o mé&s sitios te unién al antigeno y en general no es
un anticuerpo de origen natural. El término “proteina de unién muitiespecifica” significa
una proteina der unién con la capacidad de unir dos o mas blancos relacionados o no

relacionados. Las proteinas de unién con dominio variable doble (DVD) son proteinas de

(s
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unién tetravalentes o multivalentes que cqmbrénden dos o mas sitios de union a
antigenos. Dichos DVD pueden ser rﬁonoespecificos, es decir, con la capacidad de unir
un antigeno, o multiespecificos, es decir, con la capacidad de unir dos 0 mas antigenos.
Las proteinaé de union DVD que comprenden dos polipéptidos DVD de cadena pesada y
dos polipéptidos DVD de cadena liviana se conocen como una Ig DVD. Cada mitad de
una |g DVD comprende un polipéptido DVD de 'c;a{dena pesada, y un polipéptido DVD de
cadena liviana, y dos sitios de unic’)ﬁ al antigeno. Cada sitio de union comprende un
dominio variable de cadena pesada y un d_o'r'ninio variable de cadena liviana, con la
participacic’mvde un total de 6 CDR en la unién al antigeno por sitio de unién al antigeno.

Los agentes alquilantes incluyen altretamina, AMD-473, AP-5280, apazicuona,
bendamustina, brostalicina, busulfano, carchﬁﬁha, carmustina (BCNU), clorambucilo,
CLORETAZINE™ (laromustina, VNP 40101M), ciclofosfamida, decarbacina, estramustina,
fotemustina, glufosfamida, ifosfamida, KW-2170, lomustina (CCNU), mafosfamida,
melfalanog, hitobronitol, mitolactol, nimustina, N-Oxido de mostaza nitrogenada,
ranimustina, temozolomida, tiotepa, TF%EANDA® (bendamustina), treosulfano, rofosfamida
y semejantes. N

Los inhibidores de angiogénésis incluyen inhibidores del receptor de tirosina
quinasa especifico de endotelio (Tie-2), inhibigores del receptor del factor de crecimiento
epidérmico (EGFR), inhibidores del receptor del factor de crecimiento insulinico-2 (IGFR-
2), inhibidores de metaloproteinasa de matriz-2 (MMP-2), inhibidores de metaloproteinasa
de matriz-9 (MMP-9), inhibidores del receplto.r- dlel factor de crecimiento derivado de
plaquetas (PDGFR), analogos de irombospondilna, inhibidores del receptor tirosina
quinasa del factor de crecimiento de endotelio v‘ascular. (VEGFR) y semejantes.

Los antimetabolitos incluyen . ALIMTA® (metrexed disédico, LY231514, MTA), 5-
azacitidina, XELODA® (capecitabina), carmofur, LEUSTAT® (cladribina), clofarabina,
citarabina, ocfosfato de qitarabina, arabinésidb 'qle citosina, decitabina, deferoxamina,

doxifluridina, eflornitina, EICAR, (S-etinil-1-|3 _-D-ribofuranosilimidazol-4-carboxamiday),

-~
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enocitabina, etinilcitidina,‘ fludarabina, 5-f|u6r_o,qracilo solo o en combinacion con
leucovorina, GEMZAR® (gemcit_ab-ina), - hidroxiurea, ALKERAN®  (melfalan),
mercaptopurina, 6-mercaptopurina ribdsido, metotrexato, acido micofenélico, nelarabina,
nolatrexed, ocfosfato, pelitrexol, pentostatina,'réltitrexed, Ribavirina, triaping, trimetrexato,
S-1, tiazofurina, tegafur, TS-1, vidarabina, UFT y semejantes.

Los inhibidores de. la quinasa Aurora 'im_:l.uyen AZD-1152, MLN-8054, VX-680 y
semejantes. .

Los inhibidores de proteinas Bel-2 incluyen AT-101 {(-)gosipo!), GENASENSE®
(G3139 u ob!imersen (oligonucledtido antiséntidb dirigido a Bel-2)), IPI-194, IPI-565, N-(4-
(4-((4'-cloro(1,1"-bifenil)-2-il)metil)piperazin-1-il benzoil}-4-({(1 R)-3-(dimetilamino)-1-
((fenilsulfanil)metil)propil)ahino)-a-nitrobencen'sgl_fonamida) (ABT-737), N-(4-(4-((2-(4-
clorofenil)-5,5-dimetil-1-ciclohex-1-en-1-il)metil)piperazin-1-il}benzoil)-4-({{1R)-3-(morfolin-
4—iI)-1-((fenilsulfanil)metir)propil)amino)—3-.((trifluorometil)sulfonil)bencensulfonamida (ABT-
263}, GX-070 (obatoclax) y semejantes. |

Los inhibidores de la Bcr-Abl quinasa incluyen DASATINIB® (BMS-354825),
GLEEVEC?® (imatinib) y semejantes. -

Los inhibidores de CDK incluyen'AZD-.543£é, BMI-1040, BMS-032, BMS-387, CVT-
2584, flavopiridol, GPC-286199, MCS—SA, PDO0332991, PHA-680509, seliciclib (CYC-202,
R-roscovitina), ZK-304709 y semejantes. |

Los iﬁhibidores de la COX-2 incluyen ABT-963, ARCOXIA® (etoricoxib), BEXTRA®
(valdecoxib), BMS347070, CELEBREX™ (c’e!c_acoxib), COX-189 (lumiracoxib), CT-3,
DERAMAXX® (deracoxib), JTE-522, ' 4-metiI—2-(3,4-dimetilfenil)—1—(4-sulfamoilfenil—1H—
pirrol), MK--663 (etoricoxib), NS-398,- pérecoxib, RS-57067, SC-58125, SD-8381, SVT-
2016, $-2474, T-614, VIOXX® (rofecoxib) y semejantes.

Los iﬁhibidores de EGFR incluyen ABX-EGF, anti-EGFr inmunoliposomas, vacuna
EGF, EMD--7200, ERBITUX® (cetuximab), HR3, anticuerpos IgA, IRESSA® (gefitinib),
TARCEVA® {erlotinib 0 OSI-774), TP-38, proteina ;je fusion EGFR, TYKERB® (lapatinib} y

semejantes.



0006352
30

Los inhibidores de ErbBé incluyen CP-724-714, CI-1033 (canertinib),
HERCEPTIN® (trastuzumab), TYKERB® (Iapati.nib)4 OMNITARG® (2C4, petuzumab), TAK-
165, GW-572016 (ionafarnib), GW-282974, EKB-569, PI-166, dHER2 {vacuna HER2),
APC-8024 (vacuna HER-2), anticuerpo lbieSpeciﬁco anti-HER/2neu, B7.her2IgG3,
5 anticuerpos biespecificos trifuncionales AS' HERZ2, anticuerpo monoclonal AR-209,
anticuerpo monoclonal 2B-1 y semejéntes.
Los inhibidores de histona desac:etilasé-ingluyen depsipéptido, LAQ-824, MS-275,
trapoxina, acido hidroxamico suberoilanilida (SAHA}, TSA, 4cido valproico y semejantes.
Los inhibidores de HSP-90 incluyen .1 7-AAG-nab, 17-AAG, CNF-101, CNF-1010,
. 10  CNF-2024, 17-DMAG, geldanamicina, |p'|-50;1' KOS-953, MYCOGRAB®, {anticuerpo
recombinante humano para HSP-QO); NiIZ5-683664, PU24FCI, PU-3, radicicol, SNX-2112,
STA-9080 VER49009 y seﬁejantes. ’ |
Los inhibidores de proteinas de apoptosis incluyen ApoMab (un anticuerpo
monoclonal IgG1 madurado por afinidad cohpletamente humano), anticuerpos dirigidos
15 contra TRAIL o receptores de muertz (bor 'ejemplo, los agonists del receptor pro-
apoptotico, DR4 y DRS5), conatumufnab, ETR2-ST01, GDCO0145, (lexatumumab), HGS-
1029, LBY-135, PRO-1762 y tratuzumab.
Los inhibidores de MEK incluyen ARRY-142886, ARRY-438162 PD-325901, PD-
‘ 98059 y semejantes. -
20 Los inhibidores de mTOR incluyeri AF;-23573, CCI-779, everolimus, RAD-001,
rapamicina, temsirolimus y semejantés.
Las drogas antiinﬁamatorias f[e] estéro_ic!eas incluyen AMIGESIC® (salsalato),
DOLOBID® (difiunisal), MOTRIN® (ibuprofeno), ORUDIS® (quetoprofeno), RELAFEN®
(nabumetona), FELDENE® (piroxicarn)- crema ibuprofin, ALEVE® y NAPROSYN®
25  (naproxeno), VOLTAREN® (diclofenac), IND’OC-IIN® (indometacina), CLINORIL® (sulindac),
TOLECTIN® (tolmetin), LODINE® (stodolac), TORADOL® (quetorolac), DAYPRO®

{(oxaprozin) y semejantes.

Los inhibidores de PDGFR incluyen C-451, CP-673, CP-868596 y semejantes.
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Los quimioterapéuticos de platiro inéluyen cisplatino, ELOXATIN® (oxaliplatino)
eptaplatino, lobaplatino, nedaplatino, PARAPLATIN@’ (carboplatino), satraplatino y
semejantes. l

Los inhibidores de ﬁuinasa del -tipo polb inclﬁyen Bl-2536 y semejantes.

Los analogos de trombospondina in.cluyen ABT-510, ABT-567, TSP-1 y
semejantes. - |

Los inhibidores de VEGFR incluyzn AVASTIN® (bevacizumab), ABT-869, AEE-788,
ANGIOZYME™ (una ribozima que inhibe la angiogénesis (Ribozyme Pharmaceuticals
(Boulder, CO.) y Chiron (Emeryville, CA)), axitinib (AG-13736), AZD-2171, CP-547,632,
IM-862, MACUGEN (pegaptamib), NEXAVAR® _(éorafenib, BAY43-9006), pazopanib (GW-
786034), vatalanib (PTK-787, ZK-2225:34),' SUTENT® (sunitinib, SU-11248), trampa de
VEGF, ZACTIMA™ (vandetanib, ZD—647'4) y semejantes.

Los antibidticos incluyen antibidticos fntercalantes aclarubicina, actinomicina D,
amrubicina, anamicina, ‘adriamicina, . BLENOXANE® (bleomicina), daunorubicina,
CAELYX® 0 MYOCET® (doxorubicina Iiposéhicé), elsamitrucina,.epirbucina, glarbuicina,
ZAVEDOS® (idarubicina), mitomicina C, ﬁerhorubicina, neocarzinostatina, peplomicina,
pirarubicina, rebecamicina, stimallamer, estreptozocina, VALSTAR® (valrubicina),
zinostatina y semejantes. |

Los inhibidores de topoisomeriasa incluyen aclarubicina, 9-aminocamptotecina,
amonafida, amsacrina, becatecarina, belotéca_n', BN-80915, CAMPTOSAR?® (clorhidrato
de irinotecan), camptotecina, CARDIOXANE® (dexrazoxina), diflomotecan, edotecarina,
ELLENCE® o  PHARMORUBICIN® (epirubicina),  etopésido,  exatecan,
10-hidroxicamptotecina, gimatecan, 1urtotecén, mitoxantrona, oratecina, pirarubicina,
pixantrona, rubitecan, sobuzoxan, SN-33, taflupédsido, topotecan y semejantes.

Los anticuerpos incluyen AVASTIN® ‘(be\kacizumab), anticuerpos especificos para
CDA40, chTNT-1/B, denosumab, ERBITUX® (cétuximab), HUMAX-CD4® (zanolimumab),
anticuerpos especificos para IGF1R, lintuzumab, PANOREX® (edrecolomab),

RENCAREX® (WX G250), RITUXAN® (rituximéb), ticilimumab, trastuzimab y semejantes.
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Las terapias hormonales incluyen -ARIMIDEX® (anastrozol), AROMASIN®
(exemestano), arzoxifeno, CASODEX® (bicalutamida), CETROTIDE® (cetrorelix),
degarelix, deslorelina, DESOPAN® (trilostanc), dexametasona, DROGENIL®, (fiutamida),
EVISTA® (raloxifeno), AFEMA™  fadrozol, FAF\%ESTON® (toremifeno), FASLODEX®
{fulvestranto), FEMARA®,  (letrozol), 'fcnrme,gtano, glucocorticoides, HECTOROL® o
RENAGEL® (doxercalciferol), lasofoxifeno, acetato de leuprolida, MEGACE® (megesterol),
MIFEPREX®  (mifepristona), NILANDF!ONT"" (nilutamida), NOLVADEX® (citrato de
tamoxifen), PLENAXIS™. (abarelix), predisona, PROPECIA® (finasterida), rilostano,
SUPREFACT® {buserelina), TRELST/\R® (hlo'rr'nona de liberacidn de la hormona
luteinizante (LHRH)), VANTAS® (irhplante_.de histrelina), VETORYL®, (trilostano o
modrastano), ZOLADEX@’ (fosrelina, goserelina).y semejantes.

Los deltoides y retinoides incluyen éeocalcitol (EB1089, CB1093), lexacalcitrol
(KH1060), fenretinida, PANRETIN® (alitretinoina), ATRAGEN® (tretincina liposomal),
TARGRETIN® (bexaroteno), LGD-1 550 y semejantes.

Los inhibidores de—PARP incluye:n ABT-BBé, olaparib, KU-59436, AZD-2281, AG-
014699, BSI—201ﬁ, BGP-15, INO-1001, ONO.—223_1. y semejantes.

Los alcaloides vegetales incluyen, péro en un sentido no limitativo, vincristina,
vinblastina, vindesina, vinorelbina y semejantes.

Los inhibidores de proteasorﬁa incluyen YELCADE® (bortezomib), MG132, NPI-
0052, PR-171 y semejantés. | |

Los ejemplos de sustancias inmunolégi,clas incluyen interferones y otros agentes
inmunopotenciadores. Los interferones inéluyen interferén  alfa, interferén aifa-2a,
interferén alfa-2b, interferén beta, interferdn gama-1a, ACTIMMUNE® (interferén gama-
1b), o interferén gama-ni, combinaéiones de los mismos y semejantes. Otros agentes
incluyen ALFAFEF%ONEé ,(IFN-a), BAM.-OOZ (glutation  oxidado), BEROMUN®
(tasonermina), BEXXAR® (tositumomaby), QAM?ATH® (alemtuzumab), CTLA4 (antigeno

de linfocitos citotéxico 4), decarbazina, denileuquina, epratuzumab, GRANOCYTE®
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(lenograstim), lentinan, alpha interferén de leucocitos, imiquimod, MDX-010 {anti-CTLA-4),
vacuna conira  melanoma, mitumoma’, -m,ol"gramostim, MILOTARG™ (gemtuzumab
ozogamicinaj, NEUPOGEN® (filgrastim), OncoVAC-CL, OVAREX® (oregovomab),
pemtumomab (Y-muHMFG1), PRO_VENGE®'(sipuleuceI-T), sargaramostima, sizofilan,
teceleuquina, THERACYS® (bacilo de Céirﬁéﬂe-Guerin), ubenimex, VIRULIZIN®
(inmunoterap‘éut_ico, Lorus Pharmacehti:als), Z-100 (sustancia especifica de maruyama
(SSM)), WF-10 (tetraclorodecadxido (TCDO)), PROLEUKIN® (aldesleuquina), ZADAXIN®
(timalfasin), ZENAPAX® (daclizumab), ZEVALIN® (90Y-lbritumomab  tiuxetano) y
semejantes.

Los modificadores de la respuesta .bi'b.lc’igica son agentes que modifican los
mecanismos de defensa de organisfnc-s vivientes o respuestas bioldgicas, tales como
sobrevida, crecimiento o diferenciaciér de c_:élulas de tejidos para dirigirlas hacia una
actividad antitumoral e incluyen crestina, lentinano, sizofirano, picibanilo PF-3512676
(CpG-8954), ubenimex y semejantesi

Los andlogos de pirimidina incluyen'léi_tarabina (ara C o Arabindsido C),
arabinésido de citosina, doxifluridina, FLUDARA® (fludarabina), 5-FU (5-flucrouracilo),
floxuridina, GEMZAR® (gemcitabina), TOMUDEX® (ratitrexed)_, TROXATYL™
(triacetiluridina troxacitabina) y semejantes. |

Los andalogos de- purina incluyen LANVIS® (tioguanina) y PURI-NETHOL®
(mercaptopurina). .

Los agentes antimicéticos incluyen batabulina, epotilona D (KOS-862), N-(2-({4-
hidroxifenil)amino)piridin-3-il)-4-metoxibencensulfonamida, ixabepilona (BMS 247550),
paclitaxel, TAXOTERE® (docetaxel), PNU'100940 (109881), patupiiona, XRP-9881
(farotaxel), vinflunina, ZK-EPO (epotilona sintética) y semejantes.

Los compuestos de esta invencion .. tambien se pueden usar como
radiosensibilizadores que mejoran la eficaéia de una radioterapia. Los ejemplos de
radioterapia incluyen radioterapia de haz externo, teleterapia, braquiterapia y radioterapia

de fuente sellada, no sellada, y semejantes.
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Ademas, los compuestos de la Férmula | se pueden combinar con otros agentes

quimioterapéuticos tales como ABRAXANE ™ {ABI-007), ABT-100 (inhibidor de la farnesil

@® . @ ®
transferasa), ADVEXIN (vacuna de Ad5CMV-p53), ALTOCOR o MEVACOR

o .
(lovastatina), AMPLIGEN (poli I:poli C12U, un ARN sintético), APTOSYN™ (exisulind),

® ' .
AREDIA (acido pamidronico), arglabinz, L-asparaginasa, atamestano (1-metil-3,17-dion-

® . -
androsta-1,4-dieno), AVAGE (tazaroteno), AVE-8062 (derivado de combreastatina),

BEC2 (mitumomab), caquectina o cacuexina’ (factor de necrosis tumoral), canvaxina

@

' ®
(vacuna), CEAVAC™ (vacuna contra :ancer), CELEUK (celmoleuquina), CEPLENE

(diclorhidrato de histaminé), CERVARIX™ (\Lraguna contra el papilomavirus humano),

CHOP® (C: CYTOXAN® ‘(ciclofosfamicla); H: ADRIAMYCIN® (hidroxidoxorubicina); O:
Vincristina (ONCOVIN®): P: prednisona),-CyF.’atTM (acetato de ciproterona), combrestatina
A4P, DAB(3B9)EGF (dominios catalitico y de. traslocacion de la toxina de la difteria
fusionados por medio de un ligador His-AIa al factor de crecimiento epidérmico humané) o
TransMID-107R™ (toxinés de la 'di1'teria),~.da_carbazina, dactinomicina, acido 5,6-
dimetilxantenona-4-acético (DMXAA), eniluracilo, EVIZON™ (lactato de esqualamina),
DIMERICINE® (locién liposomal T4N5), d.isco'dermolida, DX-8851f (mesilato de exatecan),
enzastaurina, EPO906 (epitiiona B), GAR'DASIIL@' (vacuna recombinante cuadrivalente
contra el papilomavirus humano (Tipbs 5, 11, 16, 18)), GASTRIMMUNE®, GENASENSE®,
GMK (vacuna con gangliégidos conjugedos), GVAX® (vacuna contra cancer de prostata),
halofuginona, histerelina, hidroxicarba_‘m.ida, acido ibandrénico, IGN-101, IL-13-PE38, IL-
13-PE38QAR (cintredequina besudoto::); {L-13-exotoxina de pseudomonas, interferén-a,
interferén-y, - JUNOVAN™ o MEPA'CT;"" (mifamurtida),  lonafarnib,  5,10-
metilentetrahidrofolato,  miltefosina {hexadecilfosfocolina), NEOVASTAT®(AE—941),
NEUTREXIN® (trimetrexato glucurona’o), NIP_EI\!T® (pentostatina), ONCONASE® (una
enzima ribonucleasa), (_’)NCOPHAGIE:"lE (tratamiento con vacuna para melanoma),

ONCOVAX® (vacuha de IL--2), ORATHECIN™ <{(rubitecano), OSIDEM® (droga celular en

4

o

M

Q.
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base a anticuerpos), C)‘W\F{EX® MAb (aﬁticu_erpo monoclonal murino), paditaxel,
PANDIMEX™ (saponinas™ aglicona de ginseng que comprende 20(S)protopanaxadiol
(aPPD) y 20(S)protopanaxatriol (aPPT)),A pahitumumab, PANVAC®-VF {vacuna contra el
cdncer en investigacion), pegaspargasa, 'PEG' Interferébn A, fenoxodiol, procarbazina,
rebimastato, REMOVAB®  (catumaxomab), REVLIMID® (lenalidomida), RSR13
(efaproxiral), SOMATULINE® LA (lanreotido), SORIATANE® (acitretina), estaurosporina
(Streptomyces  staurospores), talabc.:stat - (PT100), TARGRETIN® (bexaroteno),
TAXOPREXIN® - (DHA-paclitaxel), TELCYTA™ (canfosfamida, TLK286), temilifeno,
TEMODAR® (temozolomida), tesmilifeno, talidémida, THERATOPE® (STn-KLH), timitaq
{(diclorhidrato = de 2-amin6-3,4—dihidro-6-metiI-4—oxo-5—(4-piridiltio)quinazolina),
TNFERADE™ (adenovecfor: vehiculo de AD‘N_ que contiene al gen paré el factor de
necrosis tumoral-a), TRACLEER® o ZAVESCA® (bosentano), tretinoina (Retina-A),
tetrandrina, TRISENOX® (triéxido de Iarsénico), VIRULIZIN®, ukraina (derivado de
alcaloides de la planta celandina mayor), vitaxir;a (anticuerpo anti-alfavbeta3), XCYTRIN®
(motexafina gadolinio), XINLAY™ ‘(atrasentano), XYOTAX™ (paciitaxel poliglumex),
YONDELIS™ (trabectediﬁa), ZD--6126, ZINF:;(_.D;(-\_HD® (dexrazoxano), ZOMETA® {(acido
zolendrénico), zorubicina y semejanteg.

Para determinar la actividad Aurora B de los compuestos representativos de la
invencion, se incubé la enzima activa AUroré B (residuos recombinantes 1-344) con
INCENP (proteina de fusién GST recombinante (Upstate)) en cavidades de una placa de
384 cavidades con los residuos 1-21-del péptidg de histona H3 biotinilada (Upstate), ATP
1 mM y concentraciones variables de innibidores en una solucién amortiguadora HEPES,
pH 7,4 que contiene MgCl,, ortovanadato de sodio y Triton X-100. Después de 1 hora, la
reaccion se detuvo con EDTA y se agre_:gé 'anti:fosfo-histona H3-criptato de europio (Cis-
Bio) y SA-APC (Phycolink, Prozy_m'e) para detectar el fosfopéptido. La cantidad de
fosforilacion se_determin6 por la relacién de'_s_eﬁales de fluorescencia con resolucion
temporal a 665 nm y 615 nm. Los valoras de 1Cs -se calcularon por un ajuste exponencial

de los valores de inhibicién con las concentraciones de inhibidor usando el software
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Assay Explorer.

Para determinar la actividad Aurcra A y C-de los compuestos representativos de la
invencién, se incubd la er;zima Aurora A 0 C activa en cavidades de una placa de 384
cavidades con sustrato STK-2 biotinilado- (L,!bstate), ATP 1 mM y concentraciones
variables de. inHibidores en una solucion ’ar'nortiguadora Hepes, pH 7,4 que contiene

MgClo, ortovanadato de sodio y Triton »-100. Después de 1 hora, la reaccidon se detuvo

con EDTA y se agreg6 anticuerpo'an‘ti-fosfo-’ST-K-criptato de europio (Upstate) y SA-
XL665 (Upstate) para detéctar el fosfop é_ptidd. La cantidad de fosforilacién se determind
por la relacién d.e sefales de fluorescericia con 'resolucién temporal a 665 nm y 615 nm.
Los valores de ICs, se calcularon por un ajuéte exponencial de los valores de inhibicion
con las concentraciones de inhibidor uszndo el software Assay Explorer.

Para determinar la actividad de as distintas quinasas, se usé un ensayo quinasa
de fluorescencia homogénea de resol_uciéh terhporal (HTRF) in vitro. (Mathis, G.,
HTRF(R) Technb!ogy. J Biomof Screen, 1989, 4(6): pags. 309-314; Alfred J. Kolb, Paul V.
Kaplita, David J. Hayes, Young-Whan Par-k,' Christine Pernell, John S. Major y Gérard
Mathis, Drug Discovery Today, 1998, 3, 333-342.)

Por ejemplo, para KDR, cKIT, FLT1, CSFiR y FTL3, se mezcld la enzima
purificada con sustrato N-Biotini[ado 0.5 uM (Biotina—Ahx-AEEEYFFLA-amida (SEQ ID N°
1)), concentraciones variables de inhibidor .e'n solucion amortiguadora de reaccidn
(HEPES 50 mM, pH 7,1, MgCl, 10 mM, Mﬁdlg 2 mM, BSA 0,1% y DTT 1 mM, 40 pl de
volumen final), ATP (1 mM de conc. final)‘ en una placa negra de 384 cavidades.
Después de 60 min de incubacién a te nperatura ambiente, la reacciéon se neutralizé por
adiciéon de una solucién arﬁortiguada de _EDTA (coﬁcentraciones finales aproximadas: Se
agregé EDTA 30 mM, BSA 0,1%, Triton X;1OI0 0,1% y KF 0,24 M) y una solucién de
agentes reveladores (para obtener 0,064 né/éévidad de estreptavidina-XL-665 (Cis-Bio) y
6,5 ng/cavidad de mAb e‘mti-fosfotir.osina PT66-K-criptato de europio) a la mezcla de

reaccién. Se dejé asentar la reaccién reutralizada a temperatura ambiente por 3 horas y
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luego se leyd en un detector de fluqres=cencia de resolucién temporal (InVision, Perkin-
Elmer) a 620 nm y 665 nm sucesivamente con excitacion. Se usé la relacién entre la
sefial de 620 nm y 665 nm en el célculo Je la ICs;.-

Enla Tabla | se mu'estran los detalles_ bara Iés distintas quinasas.

Tablal

ENSAYOS HTRF
Enzima | Construccion PM (kD) Conc. de reaccién
| enzimatica
_ {ng/cavidad}
KDh His6-KDR 789- ‘ 63, 7
1354
cKIT Fusion-GST 70 4
FLTH Marca-His6 65
CSFir | MHs©)CSF | 50 10
| 1R Q547-C972 |
FLT3 | M-His(6)-FLT3 | 50 0,6
Q569-5993
PDGFR- | Fusion-GST | _100' - 20
beta | | |

En la'Tabla 2 y en la Tabla 3 se demuestra la utilidad de los Ejemplos 1-6 como

inhibidores de multiples quinasas.
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Tabla2 .
[Famiia VEGRF Familia PDGFR
KDR FLT1 CSF1R FLT3 cKIT
1Cso (uM) - | I1C5p (uM) 1Cs0 (W) 1Cs0 (M) ICs0 (M)
Ejemplo
1 0,00159 0,00125 | 0,00342 0,0013 0,01953
2 0,00265 0,0021 0,00222 0,00113 0,02727
3 0,0016 0,00204 0,00562 0,00218 0,02711
4 0,00501 0,00429 0,00787 0,00193 0,05305
5 0,00183 0,00145 0,00134 0,00122 0,01258
6 0,00218 0,0019 0;0.6274 0,00181 0,00428
Tabla 3
Aurora B Aurora A
[1C50 (QM)_‘ ICso (uM)
Ejemplo -
1 C,00673 0,67542
2 00787 4,7431
3 C,01121 0,24831
4 C,01484 3,61985
5 [6,02893 0,57014
6 0,00844 0,3572

ENSAYO CON CYP 3A4

Los ensayos (200 pi de'volum'en final} se llevaron a cabo en placas de cavidades

profundas de polipropileno NUNC en solucion amortiguadora de fosfato de potasio 50 mM,

pH 7,4, usando un agitador para places de microtitulacion en un incubador a 37 °C. Se

incubaron microsomas agrupadas de higado humano (BD Gentest, 50 pg/ml) con 5
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concentraciones de compuesto de prﬁeba (entre.0,1 yM 'y 10 pM), NADPH 1 mM (Sigma)
y midazolam 2 uM (Sigma). Se agregd una- cah'tidad constante de dimetilsulfoxido (1%) a
las incubacidnes.con los compuestos de prueba y cada analisis se realizo por duplicado.
Para los experimentos de preincubacién (Pre), se mezclaron los microsomes, los
compuestos de prueba y NADPH y se incubarc‘)n‘por 30 minutos antes de la adicién de
midazolam. Para los experimentos dé c-incubacion (Co), se mezclaron los compuestos,
los microsomas y midazolam y la reaccion ‘se inicid por adicién de NADPH a las
cavidades. Eh ambos protocolos, la reaccién completa se termind después de 10 minutos
de agitacion por adicién de 100 pl de una mezcla 1/1 de acetonitrilo y metanol que
contiene 1-hidroxitriazolam 0,33 pM. .

Para el andlisis, se transfirié una -alicuota de cada cavidad a un vial para
muestreador automético y se inyectaron 10 ‘ul sobre un sistema de HPLC LC-10A
Shimadzu eduipado con una columna YMC-AQ (2,0 x 50 mm). Los componentes se
separaron usando un gradiente de 1 0% de acetonitrilo — 0,1% de &cido acético a 70% de
acetonitrilo — 0,1% de acido acético a Jna velo‘c.ic‘iad de flujo de 0,4 ml/minuto sobre un
periodo de 5§ minutos. Los compuestés midazolam, i-hidroxitriazolam (estandar interno),
1-hidroximidazolam y 4-hidroximidazolam se cuantificaron por LC-MS/MS usando un LCQ
Duo (T hermdFinnigan). Se uso la relacién de 1-hidroximidazolam (producto de CYP 3A4)
y el estandar interno a cada concent_rac:ién de compuesto para calcular el % de inhibicion
de la actividad con respecto a la relacion qaiéﬁiada para las incubaciones control sin
inhibidor. En la ausencia de NADPH, no se observo hidroxilacién de midazolam. Se usé
ketoconazol como inhibidor estandar, que a upa concehtracién de 0,1 pM produce un 70-
80% de inhibicién de CYP 3A4. Se calcularon los valores de ICs; (la concentracion a la
cual se inhibe el 50% de la enzima) para los ejemplos 1-5 y el ejemplo 6 (que se describe

como el EJEMPLO 703 en WO 2005/100089) y sélr'nuestran en la siguiente Tabla 4.
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Tabla 4
'Condiciones de ICso (WM)
ircubacion

EJEMPLO 1 Co >10

Pfe o >10

EJEMPLO '2 Co . — >10

| Pre >10
EJEMPLO 3 Co ' >10

. : Pre , >10
EJEMPLO 4 Co ’ >10

' Pre , . | >10
EJEMPLO 5 Co - >10

Pre ‘ >10

EJEMPLO 6 Co : 30

Pre - j .76

Los datos en las tablas 2, 3 y 4 ilustran la utilidad de los compuestos de esta
. invencién como inhibidores de mdiltiples quinasas con el beneficio agregado de una
5 inhibicién reducida de CYP.

Los compuestos que se describieron como de baja inhibicién de CYP o ausencia
de inhibicién de CYP son aquellos compuestos que tienen un valor de IC5o de >10 pM en
el ensayo anterior.

La ho'mologia estructural entre las Aurora proteina quinasas A, B y C se describe

10  en Nature Reviews/Cancer, Vol. 4, di;:iembre, 2004.
Se espera que, dado que el compuesto' .d'e esta invencion inhibe la actividad de

Aurora-quinasa B, también podria ser Je utilidad como un inhibidor de proteina quinasas

que tengan una homologia estructural estrecha con la misma, tal como, por ejemplo, la
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Aurora-quinasa A y la Aurora-quinasa C.

Los datos para el ejemplo 1 se. muestran en la Tabia 5.

Tabla 5 ‘
HTRF p.ara. HTRF para HTRF para
Aurora B Aurora A Aurora C
Ejemplo ICsg (LM) ICs0 (M) ICso (M)
1 | 0007 - . |01 éO 0,001

Este dato demuestra la utilidad cel Eje‘mplo 1 como un inhibidor de Aurora-.quinasa
Ay Aurora-quinasa B y Aurora-quinasa C.

Por lo tanto, se espera que Ioé compuestos de esta invencion tengan utilidad en el
tratamientc de enfermedaaes durante cuyo trénscﬁrso se expresan proteina quinasas, tal
como cualquieré o0 todos los miembros de la famflia de Aurora-quinasas.

La participacion de aurora quinasas' en células de carcinoma pancreatico se
describe en Zhu, J., et al., AURKA Ampliﬁcaﬁon, Chromosome Instability, And
Centrosome Abnormality in Human .Pancreatic Carcinoma Cells. Cancer Genet.
Cytogenet., 2005. 159(1): 'pégs. 10-17; yLi D.‘, Zhu. J., Firozi P. F., et al., Overexpression
of Oncogenic STK 15/BTAK/Aurora A Kinase in Human Pancreatic Cancer. Clin. Cancer
Res. 2003; 9:991-7. |

La participacién de aurora quinasas en carcinoma de pulmén de células no
pequenas se describe en Smith, S.L.', et al., Overexpression of Aurora B Kinase (AURKB)
in Primary Non-Small Cell 'Lung Carcinoma is 'Freqﬁent, Generally Driven from One Allele,
and Correlates with the Level of Genetic Instabi{ii‘y. Br. J. Cancer, 2005. 93(6): pags. 719-
729, | -

La participacién de aurora quinasas en cancer de préstata se describe en Chieffi,
P., et al., Aurora B Expression Difecﬂy Correlates with Prostate Cancer Malignancy.

Prostate, 2006. 66(3): pégé. 326-33; y Chieffi P., Cozzolino L., Kisslinger A., et al., Aurora
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B Expression Directly Correlates with Prostate Cancer Malignancy and Influences
Prostate Celf Proliferation. Prostate 2606; 66:326-33.

La participacion d;e aurora quinasa_s‘ en ;:arci.noma de células escamosas de
cabeza y cuelld se describe en Reiter, R, e,f al., Aurora Kinase A Messenger RNA
Overexpression is Correlated with Tumor Pr‘ogression and Shortened Survival in Head
and Neck Squamous Cell Carcinoma. Clin Cancer Res, 2006. 12(17): pags. 5136-41.

La participacion de aurora quilnasas en la'leucemia mieloide aguda se describe en
Walsby E., Walsh V., Peﬁper C., Burnett A.,' y Mil!ls K. Haematologica., mayo de 2008;
93(5).662-9. |

La participacion de aurora qui'nasas eﬁ cancer de mama se describe en Tanaka T,
Kimura M., Matsunaga K., Fukada D., Mori H Okano Y. Centrosomal Kinase AIK1 is
Overexpressed in Invasive Ductal Céra"noma of The Breast. Cancer Res. 1999; 59:2041-
4; Miyoshi Y., Iwao K., 'Egawa C.; Nogudhi S.' Association of Cenfrosomal Kinase
STK15/BTAK Mrna Expression with Chromoso_{ﬁai Instability in Human Breast Cancers.
Int. J. Cancer 2001; 92:370-3; Hoqua A.’, Carter J., Xia W., et al., Loss Of Aurora
A/STK15/BTAK Overexpression Correiates w»_‘rh Transition of in Situ to Invasive Ductal
Carcinoma of the Breast. Cancer Epid amiol. Biomarkers Prev. 2003; 12:1518-22; Royce
M. E., Xia W., Sahin A. A.,' et al., STK1:5/Aurora-A Expression in Primary Breast Tumors is
Correlated with Nuclear Grade But Not Wlth Prognosis. Cancer 2004; 100:12-9;
Bodvarsdottir S. K., Hiimarsdottir H., Birgi.sd'ottir V., Steinarsdottir M., Jonasson J. G.,
Eyfjord J. E., Aurora-A Amplification As:sociated with BRCAZ Mutation in Breast Tumours.
Cancer Lett 2007; 248:96-102; Sen S., Zhou H., White R. A., A Putative Serine/Threonine
Kinase Encoding Gene BTAK on Chromqsome 20(113 is Amplified and Overexpressed in
Human Breast Cancer Cell Lines. Oncogenel 1997; 14:2195-200; Lo Y. L., Yu J. C., Chen
S. T, et al, Breast Cancer Risk Assoéiéied with Genotypic Polymorphism of the
Mitosisregulating Gene Aurora-A/é?K15/BTAK. en. J. Cancer 2005; 115:276-83;
Vidarsdottir L., Bodvarsdottir S. K., Hilmarsdoﬁir. H., Tryggvadottir L., Eyfjord J. E., Breast

Cancer Risk Associated with AURKA 91T a Polymorphismin Relation to BRCA Mutations.
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Cancer Lett 2007; 250:206-12; Cox D. G, Ha;nkinson S. E., Hunter D. J., Polymorphisms
of the Aurka (STK15/Aurora Kinase) Gene and Breast Cancer Risk (United States).
Cancer Causes Control 2008; 17:81-3; v Tchatchou S., Wirtenberger M., Hemminki K., et
al., Aurora Kinases A and B and Familiz/ Bre_ést Céncer Risk. Cancer Lett 2007; 247.:266-
72. | |

La participacion de aurora quinasas eﬁ cancer de pulmén se describe en Smith S.
L., Bowers N. L., Betticher D. C., et al,, Overexpression Of Aurora B Kinase (AURKB) in
Primary Non small Cell Lung Carcmonra is Frequenr Generally Driven Fromone Allele,
and Correlates with the Level Of Genetic. Instabmry Br. J. Cancer 2005; 93:719-29; Xu H.
T.,MalL., Qi F.J., et al., Expression of Serine Threonine Kinase15 is Associated with Poor
Differentiation in Lung Squamous Ce(f Carcinc;ma and Adenocarcinoma. Pathol. Int. 2006;
56:375-80; Vischioni B., Qudejans J. J., Vos W., Rodriguez J. A., Giaccone G. Frequent
Overexpression of Aurora B Kinasé, a Novel Drug Target, in Non-Small Cell Lung
Carcinoma Patients. Mo, bancer Ther. 2006;.5:295.)5-13; and Gu J., Gong Y., Huang M.,
Lu C., Spitz M.F{.,Wu X. Polymorphisms Of STK15 (Aurora-A) Gene and Lung Cancer
Risk in Caucasians. Carcinogenesis 2_0()7; é8:550-5.

La participacion de aurora quinasas en cancer de vejiga se describe en Comperat
E., Camparo P., Haus R., et al,, Admra-A/STK‘-15 is a Predictive Factor for Recurrent
Behaviour in Non- Invas:ve Biadder Cercinoma: A Study Of 128 Cases of Non-Invasive
Neoplasms. Virchows Arch 2007;450:4!9-24; F(alzer G.C., Diaz M.F,, Lee I.L., Grossman
H.B., Sen 8. Aurora-A/STK15/BTAK Enhanéeé Chromosomal Instability in Bladder Cancer
Cells. Int. J. Oncol. 2004; 25:1631-9; and Sen S., Zhou H., Zhang R.D., et al,
Amplification/Overexpression of A Mitotic Kinase Gene in Human Bladder cancer. J. Natl
Cancer Inst. 2002; 94:1320-9.

La participacién de aurora quinasas eln qéncer de esofago se describe en Tong T,
Zhong Y., Kong J., et al, Overe)preséién of Aurora-A Contributes to Malignant
Development of Human _Esophage;al Squamous Cell Carcinoma. Clin. Cancer Res.

2004;10:7304-10; Yang S.B., Zhou XB. Zhu H.X. et al, Amplification and

~
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Overexpression of Aurora-A in Esophagaal Squamous Celf Carcinoma. Oncol. Rep. 2007,
17:1083-8; and Kimura M.T., Mori T, 'Conroy J., et al., Two Functional Coding Single
Nucleotide Polymorphisms in STK_ 15 (Aurora-A) Coordinately Increase Esophageal
Cancer Risk. Cancer Res 2005; 65:3546-54.

La participacion de aurora quinasas en cancer de cerebro se describe en Araki K,
Nozaki K., Ueba T., Tatsuka M., Hashimoto N: High Expression of Aurora-B/Aurora and
Ipll-Like Midbody-Associated Protein (A/M-1) in Astrocytomas. J. Neurooncol. 2004;67:53-
64; Zeng W.F., Navaratne K., Prayson R.A.,Weil R.J. Aurora B Expression Correlates with
Aggressive Behaviour in Glioblastomia Mufﬁféfn’r_e. J. Clin. Pathol. 2007; 60:218-21;
Reichardt W., Jung V., Brunner C., et al., The_Putative Serine/Threonine Kinase Gene
STK15 on Chromosome 20q13.2 is Amplified In Human Gliomas. Oncol Rep.
2003;10:1275-9; Klein A., Reichardt \V., Jung V., Zang K.D., Meese E., Urbschat S.
Overexpression and Ampilification of STK15 In Human Gliomas. Int. J. Oncol. 2004:
25:1789-94; and Neben K., Korshunov A., Benﬁér‘ _A., et al., Microarray Based Screening
for Molecular Markers Nmedulloblastoma He;/ealed STK15 as Independent Predictor for
Survival. Cancer' Res 2004; 64:3103-11.

La participacion de aurora quinasas ;an cancer de higado se describe en Jeng
Y.M,, Peng S.Y,, Lin C.Y., Hsu H.C. Overexpression and Amplification of Aurora-A in
Hepatocellular Carcinoma. Clin. Canc;er Res. 2004; 10:2065-71.

La participacion de aurora guihasas eﬁ cancer de cabeza y cuello se describe en
Zhao X., Li FC Li Y.H., et al, [Mutation of p53 and Overexpression Of STK15 in
Laryngeal Squamous-Cell Carc:‘nom'aj.'Zhon.ghua Zhong Liu Za Zhi 2005; 27:134-7; Li
F.C.. Li Y.H., Zhao X., et al., [Deletion of p15 and p16 Genes and Overexpression of
STK15 Gene in Human Laryngeal Squamous Cefl Carcinoma). Zhonghua Yi Xue Za Zhi
2003; 83:316-9; Reiter R Gais P., Jutting U et ‘aI., Aurora Kinase A Messenger RNA
Overexpression .is Correlated with Tumor Prog.ression and Shortened Survival in Head
and Neck Squamous Cell Carcinoma. Clin. Céncer Res. 2006; 12:5136-41; Qi G., Ogawa

l., Kudo Y., et al., Aurora-B Expression and Its Correlation with Cell Proliferation and
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Metastasis in Oral Cancer. Virchows Aréh 2007, 450:297-302; and Tatsuka M., Sato S,
Kitajima S., et al., Overexpression of AurOra—A Potentiates HRAS-mediated Oncogenic
Transformation and is Implicated in Oral Carcinogenesis. Oncogene 2005; 4:1122-7.

La participacion de aurora - qLinasas en céncer de tiroides se describe en
Sorrentino R., Libertini S., Pallante P.L., et al., Aurora B Overexpression Associates with
the Thyroid Carcinoma Undifferentiated Phenotype and is Required for Thyroid Carcinoma
Cell Proliferation. J. Clin. Endocrinol. Metab. 2065; 90:928-35.

La participacion de aurora quinasas en cancer de ovario se describe en Lassmann
S., Shen Y., Jutting U., et al., Predictive VaIUe_'pf Aurora-A/STK15 Expression for Late
Stage Epithelial Qvarian - Cancer Patients Trea-ted By Adjuvant Chemotherapy. Clin
Cancer Res 2007; 13:4083-91; and-l.a'nde‘n C.N.,, Jr, Lin Y.G., Immaneni A., et al,
Overexpression of the Cenlrosomal Prorein,/iurora-A Kinase is Associated with Poor
Prognosis in Epitheiiai Ovarian Cancer Patients. Clin. Cancer Res. 2007; 13:4098-104.

La participacién de aurora quiniasas en ce_’mcer renal se describe en Kurahashi T.,
Miyake H., Hara |., Fujisawa M. Significance c.:of Aurora-A Expression in Renal Celf
Carcinoma. Urol. Oncol. 2007; 25:128'-33'.

La participacién de aurora quinasas, en cancer de endometrio se describe en
Moreno-Bueﬁo G., Sanchez-Estevez (3.., Cassia R., et al., Differential Gene Expression
Profile in Endometrioid and Nonené‘ometrioid Endometrial Carcinoma:STK15 is Frequently
Overexpressed and Amplified in Nc:nendométrfoid Carcinomas. Cancer Res. 2003;
63:5697-702. |

La participacién de aurora quinasas-en cancer gastrico se describe en Ju H., Cho
H., Kim Y.S.; et al., Functional Po!ymdrphism 57Val>lle of Aurora Kinase A Associated
with Increased Risk of Gastric Cancer Progression. Cancer Lett. 2006; 242:273-9.

La participacién de.aurora quinasas en c.él.n.cer de colon se describe en Nishida N.,
Nagasaka T., Kashiwagi K., Boland C.. R., Goel A. High Copy Amplification of the Aurora-A
Gene is Associated with Chromosomal Instability Phenotype in Human Colorectal Cancers.

Cancer Bioi.. Ther. 2007; 6:525-33; Bischoff J.R.,, Anderson L., Zhu Y, et al., A
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Homologue of Drosophila Aurora Kinase: is Oncogenic and Amplified in Human Colorectal
Cancers. EMBO J 1998; 17:3052-65; Chen J., Sen S., Amos C.l., et al.,, Association
Between Aurcra-A Kinase Polymorphisns and ‘Age of Onset of Hereditary Nonpolyposis
Colorectal Cancer in a Caucasian Pépu!aﬁon. Mol. Carcinog. 2007; 46:249-56; Hienonen
T., Salovaara R., Meckfin J.P., Jarvinen H 'Karhu A., Aaltonen L.A. Preferential
Amplification of AURKA 91A (le31) in Familial Colorectal Cancers. Int. J. Cancer 2006;
118:505-8; and Ewart-Toland A, Briaséouli P., de Koning J.P., et al., /dentification of
Stk6/STK15 as a Candidate Low-Penstrance .fumor-Suscepﬁbiﬁty Gene in Mouse and
Human. Nat. Genet. 2003; 34:403-12,

La participacion dé aurora quinasas eh_cgncer se describe en Lin, Y.S, et al.,,
Gene Expression Profiles of the Aurqfa Family Kinases. Gene Expr., 2006. 13(1): pags.
15-26; y Ewart-Toland A., Dai Q., Gao YT et al., Aurora-A/STK15 T+91A is a General
Low Penetra_nce Cancer Susceptibility .Gen'e:-A' Meta-Analysis of Multiple Cancer Types.
Carcinogenesis 2005; 26:1368-73.

La participacién de. KDR (VEGFR2) en el cancer y en estudios que empiean una
terapia dirigida a VEGF se describe eﬁ Ellis; Lee M., Hicklin, Daniel J. VEGF-Targeted
Therapy:Mechanisms Of Anti-Tumor Acth)ity. ‘Nature Reviews Cancer 2008; 8:579-591.

La participaciéon de aurora-quir asas en E:éncer de vejiga, cancer de mama, cancer
cervical, cancer de colon, cancer de :=ndometrio, cancer de eséfago, cancer de pulmén,
cancer de ovario, cancer bancreético, céncer'd'e_' préstata, cancer rectal, cancer de piel,
cancer de estdmago y cancer de tiro.des se describe en Nature Reviews/Cancer, Vol. 4
December, 2004,

Los compuestos de esta invencién se pueden.of)tener mediante procesos de sintesis
quimica, de los cuales se ofrecen ejeinplos en la presente. Se comprendera que es
posibie variar el orden de los pasos €1 los prodes_os, que los reactivos, solventes y
condiciones de reaccién se pueden sustituir por_loé-'que se mencionan especificamente y
que los grupos vulnerables se pueden. proteger y desproteger, segun necesidad. Por

ejemplo, la reaccion de acoplamiento entre 3-brbmotieno[s,2-c]piridin-4-amina y el
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4,45 5-tetrametil-2-fenil-1,3,2-dioxaborc lano sustituido se puede efectuar antes o
después de la formacién de la conexién con urea.

Los grupos protectores para los gruﬁos_ C(O)OH incluyen, pero en un sentido no
limitativo, acetdximetilo, alilo, benzoilmetilo:- bencilo, benciloximetilo, tert-butilo, tert-
butildifenilsililo, difenilmf-:-tilo, cicllohutilo, ciclohexilo, ciclopentilo, ciclopropilo,
difenilmetilsililo, - etilo, para-metoxibencilo, .meioximetilo, metoxietoximetilo, metilo,
metiltiometilo, naftilo, paré-nitrobencilo, _fenilo, n-bropilo, 2,2,2-tricloroetilo, trietilsililo, 2-
(trimetilsilil)etilo, 2-(trimetilsilil)etoximetilo, triféni!metilo y semejantes.

Los grupos protectores para los gruboé C(Q) y C(O)H incluyen, pero en un sentido
no limitativo, 1,3-dioxilcetal, dietilce‘tal, dimetilcetal, 1,3-dithianilcetal, O-metiloxima, O-
feniloxima y semejantes. |

Los grupos protectores para. os gripos NH incluyen, pero en un sentido no
limitativo, acetilo, alanilo, benzoilo, bencii.(fe_n'ilmetilo), benzilideno, benciloxicarbonilo
(Cbz), tert-butoxicarbonilo  {Boc), 3,4-dimetoxibencionicarbonilo, difenilmetilo,
difenilfosforilo, formilo, metansulfonilb, para-metoxibenciloxicarbonilo, fenilacetilo, ftaloilo,
succinilo, tricloroetoxicarbonilo, trigtilsililo, -triﬂt_:oroacetilo, trimetilsililo, trifeniimetilo,
trifenilsililo, para-toluensulfonilo y semejantes.

Los grupos protectores para gru-pos. OH y SH incluyen, pero en un sentido no
limitativo, acetilo, alilo, aliloxicarbonilo, behcilo.xicarbonilo (Cbz), benzoilo, bencilo, tert-
butilo, tert-butildimetilsililo, fert—butildifenilsitilo, 3,4-dimetoxibencilo, 3.4-
dimetoxibenciloxicarboniIo; 1,1-dimetil-2-propénjlo‘, difenilmetilo, formilo, metansulfonilo,
metoxiacetilo, 4-metoxibenciloxicarbenilo, para-metoxibencilo, metoxicarbonilo, metilo,
para-toluensulfonilo, 2,2,2-tricloroetokicérbonilo, 2,2 2-tricloroetilo, trietilsililo,
trifluoroacetilo, ~ 2-(trimetilsilil) etoxicarbonilo, ‘ 2-trimetilsililetilo, trifenilmetilo, 2-
{trifeniifosfonio)etoxicarbonilo y semej.antes.

Las siguientes abréviaturas tienen los significados indicados.

ADDP significa 1,1'-(azodicarbonil)dipiperidina; AD-mezcla-p significa una mezcla
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de (DHQD).PHAL, KiFe(CN)s, KoCO; y. KiSO.); AIBN significa 2,2'-azobis(2-
metilpropiolnitrilo);  9-BBN signiﬁcaa 9-bbfa’bicicl0(3.3.T)nonano; Cp significa
ciclopentadieno; (DHQD).PHAL significa hidroquinidina 1,4-ftalazindiil dietil éter; DBU
significa 1,8-diaéabiciclo(5.4.0)undec-?-eno_; DIBAL significa hidruro de diisobutilaluminio;
DIEA significa diisopropiletilamina; DMAP' significa N,N-dimetilaminopiridina; DME
significa 1,2-dimetoxietano; DMF significa N,N-dimetilformamida; dmpe - significa 1,2-
bis{dimetilfosfino}etano; DMSO signif.ica dimetilsulféxido; dppa significa difenilfosforilazida;
dppb significa 1 ,4-bis(difeﬁilfosfino)butano; d_plpe siéniﬁca 1,2-bis(difenilfosfino)etano; dppf
significa 1,1'-bié(difenilfosfino)ferroceno; dpprﬁ significa 1,1-bis(difenilfosfino)metano;
EDAC significa 1-(3-dimetilami noprop'il)-3-etilcarbodiimida; Fmoc significa
fluorenilmetoxicarbonilo; HATU significa hexafluorofosfato de O-(7-azabenzotriazol-1-il)-
N,N'N'N'-tetrametiluronio; HMPA sigﬁifica hexametilfosforamida; HOAT significa 1-hidroxi-
7-azabenzotriazol; IPA sigﬁifica alcohol is_oprp'pilicol; LDA significa diisopropilamida de litio;
LHMDS significé bis(hexametildisililamida) de Iiﬁo; MP-BH; significa cianoborohidruro de
trietiamonio metilpoliestireno Macroporus; LAH significa hidrurc de litio y aluminio; NCS
significa N-clorosuccinimida; PyBOP significa hexafluorofosfato de benzotriazol-1-
iloxitripirrolidinofosfonio; TBTU signifi.ca tetrafluoroborato de O-benzotriazol-1-il-N,N,N’,N'-
tetrametiluronio; TDA-1 siénifica tris(2-(2—met6xieto$<i)etil)amina; TEA significa trietilamina;
TFA significa 4cido trifluoroacético; THF sigr_ﬁfica tetrahidrofurano; NCS significa N-
clorosuccinimida; NMM significa N-metilmoﬁélina; NMP significa N-metilpirrolidina; PPh;,
significa trifenilfosfina.

EJEMPLO 1

N-(4-{4-amino-7-[1'-(2-hidroxietil)-1HQpiraz;ol-4-illtieno[3,2-c]piridin-3-il}fenil)-
N'-(3-fluorofenil)urea |

EJEMPLO 1A

3-(4-aminofenil)-7-iodotieno[3,2-¢c]piridin-4-amina

Se desgased una suspension de 3-bromotieno(3,2-c|piridin-4-amina (13,7 g, 59,7
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mmol), 4-(4,'4,5.5—tetrametil-1,3,2—dioxaborolan-2—il)fenilcarbamato de tert-butilo (20 g,
62,7 mmol), tetrakis(trifenilfosfino)pe_lla-:lio(O) (2,5 g, 2,1 mmaoal) y Na,CO; (13,3 g, 125
mmol) en tetrahidrofuranq (150 ml}, metanol (4b'_ml) y agua (80 ml), luego se agita a
reflujo durante la noche. La mezcla de reacciénv se enfrid a temperatura ambiente, luego
se particion¢ entre acetato de etilo y agua. La capa acuosa se exirajo con acetato de etilo
adicional y las capas organicas combir adas se secaron (usando MgSQ,), se filtraron y se
concentré el filtrado. El residuo se purificé mediante cromatografia sobre gel de silice
eluyendo con 50 a 70%. de acetato de etiléQh'elaxanos para dar 4-(4-aminotieno[3,2-
c)piridin-3-il)fenilcarbamato de tert-butilo crudo. lSe tratd una solucién del producto crudo
(59,7 mmol basado en un 100% de rendimiento) en N,N-dimetilformamida (80 ml) con N-
iodosuccinimida (13,5 g, 59,7 mol, agrege'lda por porciones} y la solucion oscura
resultante se agité a temperatura ambiente durante 2 horas, luego se particiond entre

agua (500 ml) y acetato de etilo {100 ml) con adicién de NaCl para facilitar la separacién

de capas. La capa acuosa se extrajo con acetato de etilo adicional {2 x 75 ml) y las capas

organicas combinadas se lavaron con tiosulfato de sodio (3 x 20 ml} y salina (50 ml), y
luego se secd (usando MgSQ,), se iltrd y sé concentré.  El material crudo se traté con
TFA (20 ml} y CH,Cl; (5 mi), se agitd a temperatura ambiente durante 2 horas, se
concentrd bajo un flujo de nitrégeno, luego se coricentré bajo vacio. El sélido se disolvié
en agua (100 mi), se tratd cuidadOsamenie co.n Na,CO, solido hasta que cesd la
evolucién de gaées y se filtrd, se lavé con agua adicional. El sélido recolectado se secd
para proveer el compuesto del titulo como uﬁ solido (contaminado con PPh; 10% molar
aproximadamenté).

EJEMPLO 1B

2-(4-(4,4,5,5-tetran'1etil-1 ,3,2—dioxaborolan.-2-il)-1 H-pirazol-1-il)etanol

Se comﬁiné 4-(4,4,5,5-tetrametil-1,3,2-di'oxaborolan—2-il)—1 H-pirazol (9,66 g, 49,8
mmol), 1,3-dioxolan-2-ona (21 g, 238 mmol) y'carbonato de cesio (16 g, 49,1 mmol) en un

balén de 100 ml. La reaccion se calent6 desde temperatura ambiente hasta 100 °C en un



10

15

20

25

G00LiR
50

bafio de aceite, en cuyo momento el carbonato se habia fundido y servia como solvente
para la reacéién, gue permanecio como una lechada. Después de calentar por 3,5 horas,
la reaccion se enfrié a temperatura ambiente'y se diluy6 con acetato de etilo, luego se
filtrd a través de Celite .lavando repetidamer'ﬂ‘e- . con acetato de etilo. El filtrado se
concentrd, luego se purificd por crométografia con un sistema de purificacion Analogix(R)
Inteliiflash(TM) usando una columna SF60-200g a una velocidad de flujo de 80 mi/min,
eluyendo de ia siguiente manera: 5 minutos a 20% de acetato de etilo/hexanos, luego se
usa una rampa de 40% a 90% de acetato de etilo/hexanos sobre un periodo de 35
minutos, luego 100% de acetato de etilo por Qtr&s .20 minutos, para proveer el compuesto
del titulo. -

EJEMPLO 1C

2-(4-(4-amino-3-(4—aminofeenil)tieno[3,2-c]piridin—7-i|)—1 H-pirazol-1-il)etanol

Se combinaron el EJEMPLO 1A (6 g, 16,34 mmol), EJEMPLO 1B (4,8 g, 20,16
mmol), PdCly(dppf) (1,2 g, 1,640 mmol) y c;ar‘b-c;nato de sodio (4,6 g, 43,4 mmol) en
tetrahidrofurano (400 ml), metanol (86 ml) y-agua (80 mi), y la reaccién se desgased por
burbujec de N, a través de 'a mezcla por 1 hoya'.' La reaccién se calenté luego a 80 °C por
2 horas, Iuego se dejo enfriar y se dilu.yé con 300 ml de acetato de etilo. La mezcla se
particion6 con H;O (500 ml) y la capa acuosa se extrajo con acetato de etilo (2 x 300 ml).
Los extractos organicos combinados se lav_arﬁﬁ. con salina, se secaron {Na,S50,), se
filtraron a través de un lecho de C-alité, se concentraron hasta un volumen total de 200 ml
aproximadamente, luego se dejaron asentar c'iu'rante fa noche. El solido que se formé se
recolectd pof filtracion, proporcionando el compuesto del titulo.

EJEMPLO 1D

N-(4-{4-amino-7-[1-(2-hid roxietil)-1 pr.i.ré’zol-4-iI]tieno[3,2-c]piridin-3-il}feni|)-
N'-(3-fluorofenil)urea |

Se disolvio el EJEMPLO 1C (2 g, 5,69 mmol) en N,N-dimetilformamida (80 ml) y el

recipiente se enfrié en un bafio a -20°C. Se agregé 1-fluoro-3-isocianatobenceno (0,715
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ml, 6,26 mmol) por gotas y se dajé qﬁeia reaccion se calentara lentamente hasta
alcanzar temperatura ambiente y se agitd 'dure;nte la noche. La reaccion se diluyé con
agua (500 ml) y acetato de etilo (75 fnl) y se agito por la digestién por 1 hora. La mezcla
se introdujo luego en un eﬁ"lbudo separador, Después se dejdo que se separen las capas,
dejando drenar la capa acuosa inferior. Cerca de la interfase de las dos capas habia una
cantidad significativa de precipitaco. bicho material y la capa organica se filtraron,
obteniéndose un sdlido. E! sélido se lavé CO}'I acetato de etilo y se seco para dar el
compuesto del titulo. 'H NMR (30C: MHz, DMSO-dg) & ppm 3,80 (g, J=5,65 Hz, 2 H) 4,23
(t, J=5,59 Hz, 2 H) 4,96 (t‘, J=5,09 Hz, 1 H) 5,'42 (s, 2 H) 6,80 (id, J=8,31, 2,37 Hz, 1 H)
7,15 (dd, J=8,14, 1,02 Hz, 1 H) 7,32 (td, J=8,22, 6,95 Hz, 1 H) 7,41 (d, J=8,81 Hz, 2 H)
7,51 (ddd, J=11,70, 2,37, 2,20 Hz. 1 H)l7,5‘0 {s, 1 H) 7,61 (d, J=8,81 Hz, 2 H) 7,91 (d,
J=1,02 Hz, 1 H) 8,05 (s, 1 H) 8,15 (d, J=0,68 Hz, 1H)896 (s, 1 H) B9I (s, 1 H); MS
(ESI(+)) m/z 489,1 (M+H)+. |

EJEMPLO 2 |

N-(4-{4-amino-7-[1-(2-hidroxietil)-1H-pirazol-4-iljtieno[3,2-c]piridin-3-il}{enil)-
N'-[4-(difluorometoxi)fenil]urea |

El compuesto del tituic se. prép'aré sustituyendo el 1-(difluorometoxi)-4-
isocianatobenceno por 1—fluoro—S--isdcianatobenceno del EJEMPLO 1D. 'H NMR (300
MHz, DMSO-dg) 6 ppm 3,80 (q, J=:5,4 Hz, 2 H).4,-23 (t, J=5,6 Hz, 2 H) 4,85 (t, J=5,4 Hz, 1
H) 5,41 (br s, 2 H) 7,13 (t, J=74,4 Hz, .1 H) 7,13 (d, J=8,8 Hz, 2 H) 7,39 (d, J=8,5 Hz, 2 H)
7,48 - 7,55 (m, 3 H) 7,61 (d, J=8,5 Hz, 2 H) 7;90‘. (s, 1H) 8,05 (s, 1H) 8,15 (s, 1 H) 8,85 (s,
1 H) 8,91 (s, 1 H); MS (ESI{+)) m/e 537 (M+'H)'+.

EJEMPLO 3 ' |

N-[4-(4-amino-7-{1-[(25)-2-hidroxipropil]-1H-pirazol-4-il}tieno[3,2-c]piridin-3-
if)fenil]-N'-(3-metilfenil)urea |

El compUesto de! titulo s2 preparo ségg]n los procedimientos de los EJEMPLOS

1B-1D excepto que se sustituye (S)-4-metil-1,3-dioxolan-2-ona por 1,3-dioxolan-2-ona y1-



10

15

20

25

00;14

52,

isocianato-3-metilbenceno por 1-fluoro-3-isocianatobenceno en los EJEMPLOS 1By 1D,
respectivamente. 1'H NMR (300 MHz, DMSO.-ds_)'cS ppm 1,08 (d, J=6,10 Hz, 3 H) 2,29 (s, 3
H) 4,01 - 4,12 (m, 3 H) 4,96 (d, J=4,75 Hz, 1 H) 5,43 (s, 2 H) 6,81 (d, J=7,46 Hz, 1 H) 7,17
(t, J=7,80 Hz, 1 H) 7,26 (app d, J=9,1l5 Hz, 1 H) 7,32 (s, 1 H) 7,39 (d, J=8,48 Hz, 2 H) 7,50
(s, 1 H) 7,61 (d, J=8,81 Hz, 2 H) 7,90 d, J=0,68- Hz, 1 H) 8,05 (s, 1 H) 8,13 (d, J=1,02 Hz,
1H) 8,66 (s, 1 H) 8,86 (s, 1 H); MS (ESH+)) m/z 499,2 (M+H)+.

EJEMPLO 4 ‘

N-(4-{4-amino-7-[1-(2-hidroxi-2—me.til'propil)-1H-pirazol-4-i|]tieno[3,2-c]piridin-
3-il}fenil)-N'-(4-metoxifen_il)urea |

EJEMPLO 4A

2-m eti|-1-(4_-(4,4,5,5-tetrametil-1 ,3,2-dioxa'borolan-2-i|)-1 H-pirazol-1-il)propan-
2-ol |

Se caleﬁté una mezcla de 4_-(4;4,5,5-’tetrametil-1,3,2-dioxaboro!an-2—il)—1H-pirazol
(600 mg, 2,57 mmol), Cs,CO; (840 mg, 2,57 mmol} y 2,2-dimetiloxirano (2 ml) en un vial
sellado a 120 °C durante 3 mmutos con ag:tamon en un horno de microondas Smith
Synthesizer {(a 300 W), Iuego se dejo enfnar y se diluyé con CHyCl,. La suspensién
resultante se filtré y el filtrade se concentrd para dar el compuesto del titulo.

EJEMPLO 4B '

N-(4-{4-amino-7-[1-(2-hidroxi-2-metil propil)-1H-pirazol-4-ilJtieno[3,2-¢]piridin-
3-il{fenil)-N'-(4-metoxifenil)urea |

El compuesto dei titulo se preparé ségan los procedimientos de los EJEMPLOS
1C-1D excepto .que se sustituye el EJEMPLQ 4A por el gjemplo 1B y 1-isocianato-4-
metoxibenceno por 1-ﬂuoro-3—isocianatobencéno en los EJEMPLOS 1C y EJEMPLO 1D,
respectivamente. 'H NMR (300 MHz, DMSO-de) & ppm 1,12 (s, 6 H) 3,72 (s, 3 H) 4,11 (s,
2H) 4,76 (s, 1 H) 5,43 (s, 2 H) 6,88 (a, J=9,15 Hi,'? H) 7,38 (d, J=8,81 Hz, 4 H) 7,49 (s, 1
H) 7,60 (d, J=8,81 Hz, 2 H) 7,89 (d, J=0,68 Hz, 1 H) 8,06 (s, 1 H) 8,11 (d, J=0,68 Hz, 1 H)

8,55 (s, 1 H) 8,80 (s, 1 H); MS (ESI(+)) m/z 528,3 (M+H)+.
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EJEMPLO 5

N-[4-(4-am|no 7-{1 [(25)-2 3-d|h|drox|prop|I] -1H-pirazol-4-il}tieno[3,2-c]piridin-
3-il)fenil}-N'- (4-metox|fen||)urea

EJEMPLO 5A

(S)-1-((2,2-dimetil-1,3-dioxolan-4-il)metil)-4-(4,4,5,5-tetrametil-1,3,2-
dioxaborolan-2-il}-1H-pirazol |

Se calentd una r‘nezcla _de 'metan_sulfonéto de (R)-{2,2-dimetil-1,3-dioxolan-4-
ilmetilo (1,08, 5,15 mmol), 4-(4,4,5,5-tetr§|metil-1,3,2-dioxaborolan-2-i|)—1H-pirazol (1 g,
5,15 mmol) y NaH (262 mg, 10,9 mmeol) en N,'N-dimetilformamida (25 ml) a 90 °C durante
3 horas, luego se dejé enfriar hasta temperatura ambiente, se neutralizé con agua y se
extrajo con acetato de etilo (3x). Las capas orgarncas combinadas se lavaron con salina,
se concentraron y el resuduo se purifico por cromatograf:a con un sistema de purificacion
Analogix(R) InteIIifIash(TM) usando una columna SF25-25¢g a una velocidad de flujo de 80
ml/minuto, eluyendo con 0% a 30% de acetaio de etilo:hexanos sobre un pericdo de 30
minutos para dar el compuesto del titulo.

EJEMPLO 5B

(S)-1 -(4-(4-amino-"1-(1 -((2,2-dimetil-1 ;&didxolan-4-il)metil)-1 H-pirazol-4-
il)tieno[3,2-c]pifidin-3-il)feni|)-3-(4-metoxifenil.)urea

El compuesto del titulo se preparé ségﬂn los procedimientos de los EJEMPLOS
1C-1D excepto que se sustituye el EJEMPLO 5A por 1B y 1-isocianato-4-metoxibenceno
por 1-fluoro-3-isocianatobenceno en fos EJEMPLOS 1B y 1D, respectivamente.

EJEMPLO 5C | | |

N—[4-(4-a_'mino-7-{1-[(2S)-2,3-dihidrpxipl;opil]-1H-pirazol-4-il}tieno[3,2-c]piridin—
3-il)fenil}-N'-(4-metoxifenil)urea .

‘Se traté una solucién del EJEMPLO 5B (44 mg, 0,077 mi) en tetrahidrofurano (2
ml} con HCI 2N (1 ml), luego se .agitc’) a témperatura ambiente por 18 horas. La

suspension resultante se filtrd y el sdlido se recolecté y secd para dar el compuesto del
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titulo. 'H NMR (300 MHz, DMSO-de) & ppm 3,72 (s, 3 H) 3,32-3,45 (m, 4 H) 3,84 - 3,91
(m, 1 H) 4,12 (dd, J=13,90, 7,80 Hz, 1 H) 4,34 (ad:lJ=13,90, 3,73 Hz, 1 H) 6,89 (d, J=9,15
Hz, 2 H) 6,89 - 6,93 (m, 2 H) 7,38 (d, J=9,15 Hz, 2 H) 7,45 (d, J=8,81 Hz, 2 H) 7,65 (d,
J=8,81 Hz, 2 H) 7,94 (s, 1 H) 7,99 (d, J=0,68 .Hz, 1 H) 8,06 (s, 1 H) 8,28 (d, J=0,68 Hz, 1
H) 8,72 (s, 1 H) 9,05 (s, 1 H); MS (ESI(#)) m/z 531,2 (M+H)+.

EJEMPLO 6 _

N—{4-[4-amino-?—(1.H-pirazol-4—il)tienq[é,élp]piridin-3-i|]fenil}-N’-(3-
metilfenil)urea | |

E! Ejemplo 6 se describe como el EJEMPLO 703 en WO 2005/10009.

La de.scripcién precedente se-offece a efectos de ilustrar la invencién pero no para
limitarlo. Se pretende incluir las variaciones y los cambios evidentes para una persona
con experiencia en el arte dentro del alcance y-ie.l 'naturaleza de la invencién, tal como se

define en las reivindicaciones adjuntas.
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REIVINDICACIONES:

1. Un compuesto, CARACTERIZADO PORQUE es de la formula |

RZ

0 una sal. terapéuticamente aceptable de,llmismo. :

en donde

R' es hidroxialquilo;

R? se selecciona del grupo qu.e consiste de-alcoxi, alquilo, halo y halealcoxi; y

R* es hidrégeno o élquilo. |

2. El compuesto de la reivindicacién 1, CARACTERIZADO PORQUE es:

N-(4-{4-amino-7-[1-(2-hidroxietil)-1 H:pi'razol—4-il]tieno[3,2-c]piridin-3-il}fenil)-N'—(3-
fluorofeniljurea; .

N-(4-{4-amino-7-[1- (2—hidroxiétil)-1 H-pirazol-4-ilJtieno[3,2-c]piridin-3-il{fenil)-N'-[4-
(diffuorometoxi)fenillurea; ' ' |

N-[4-(4—a'm'|no-7—{1 -[(28)-2-hidroxipropil]—_‘1‘ H-pirazol-4-ilitieno[3,2-c]piridin-3-il}fenil]-
N'—(B-metilfenil)ﬁrea; B

N-(4-{4-amino-7-[1-(2-hidroxi-2-metilpropil)-1H-pirazol-4-il]tieno[3,2-c]piridin-3-
ilffenil)-A'-(4-metoxifeniljurea; o '

N-[4-(4-amino-7-{1 -‘[(28)-2,3—dihid_roxipropi|];1 H-pirazol-4-illtieno[3,2-c]piridin-3-
ilyfenif)-N"-(4-metoxifenil)urea. o

3. . Elcompuesto de la reivindicécibn 1 0 una sal farmacéuticamente aceptable
del mismo, CARACTERIZADO PORQUE dicho compuesto no inhibe CYP3A4,

: Una composicién, CARACTERIZADA PORQUE comprende un excipiente y
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una cantidad terapéuticamente eficaz de un-compuesto de la reivindicacion 1.
5, Un método de tratamiento del cadncer en un mamifero, CARACTERIZADQ
PORQUE comprende administrarle al mismo una cantidad terapéuticamente aceptable de

un compuesto de la reivindicacion 1.
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INHIBIDORES DE QUINASA CON PERFILES BE SEGURIDAD CYP MEJORADOS
RESUMEN |

Compuestos que i.nhiben proteina quinas.as, tales como aurora-quinasas y las
familias de quinasas VEGFR y PDGFR, con un perfil de seguridad mejorado debido a una
baja inhibicién de CYP3A4, composicionés gue contienen los compuestos y métodos de

tratamiento de enfermedades usando los compuestos.
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Reivindicacion(es):

1. Un compuesto, CARACTERIZADO PORQUE es de
la férmula |

o]
i

HH3

s
N N_g2
rs

1
N-N
R!

o una sal terapéuticamente aceptable del mismo.

en donde

R? es hidroxialquilo;

R? se selecciona del grupo que consiste de alcoxi, alquilo, halo

R2

y haloalcoxi; y

R3 es hidrogeno o alguilo.

2, El  compuesto de la reivindicacion 1,
CARACTERIZADO PORQUE es:

N-(4-{4-amino-7-[1-{2-hidroxietil)- 1H-pirazo\-4-iltieno[3,2-
¢]piridin-3-il}fenil)-N'-(3-Rucrofeniliurea;
N-(4-{4-amino-7-[1-(2-hidroxieti-1H-pirazol-4-iljtieno|3, 2-
cpiridin-3-i}fenil}-N'-[4-(diflucrometoxi)eniljurea;
N-[4-(4-amino-7-{1-[(25)-2-hidroxipropil)-1H-pirazol-4-
itftieno[3,2-c]piridin-3-if)fenil]-N'-(3-metitfeniljurea;
N-(4-{4-amino-7-{1-(2-hidroxi-2-metilpropil)-1H-pirazol-4-
iljtrenof3,2-c]piridin-3-il}fenil)-\-(4-metoxifeniljurea; o
N-[4-(4-amino-7-{1-[(2S}-2,3-dihidroxipropil]- 1H-pirazol-4-
ilftieno[3,2-c]piridin-3-iffenil]-A'-(4-metoxifeniljurea.

3. El compuesto de la reivindicacion 1 o una sal
farmacéuticamente aceptable de! mismo, CARACTERIZADO
PORQUE dicho compuesto no inhibe CYP3A4.

4, Una composicion, CARACTERIZADA PORQUE
comprende un excipiente y una canfidad terapéuticamente
eficaz de un compuesto de la reivindicacion 1.

5. Un método de tratamiento del cancer en un
mamifero, CARACTERIZADO PORQUE  comprende
administrarle al mismo una cantidad terapéuticamente
aceptable de un comipuesto de la reivindicacion 1.
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