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

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

Poderes, si fuere el caso. Adjunto copia simple Ver Expediente No. 09-149.371

Documento de cesién del inventor al solicitante o a su causante. Declaracidén bajo la regla 4.17 (ii)
del PCT.

Declaraciones.

Copia de la solicitud internacional. {Resumen, descripcidn, reivindicaciones, dibujos).

Traduccidn de la solicitud internacional al castellanoc. (Resumen, descripcidn, reivindicaciones,
dibujos).

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

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

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

De ser el caso, certificado de depdsito del material biolégico.

Arte final 12 x 12,

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

solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional. Formulario PCT/IB/306

Otros. Btisqueda Internacional
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FIGURA CARACTERISTICA:
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NOMBRE:_CARLOS R. OLARTE FIRMA:

Solicito la concesidn de la patente,

C.C. 79.782.747 Btd T.P. 74.295

Inctrierinnae nara ol dilicenciamienta del presante formularic. ver reverso de esta pagina.
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APOSTILLI ‘
{Convention de La Haye du § octobre 1961)
1. Country : United States of America
2" This public document has been signed by DEBORAH A BECKER
3. acling in the capacity of NOTARY PUBLIC

4. bears the seal/stamp DEBORAM A BECKER , NOTARY PUBLIC, MONTGOMERY COUNTY, COMMONWEALTH OF PENNSYLVANIA

Certified
5. at Harrisburg, Pennsylvarnia 6.  The 9th day of February, 2010
7. by Pedro A. Cortés, Secretary of the Commonwealth of Pennsylvanig .'
8. No: 201003472
9. Seal/Stamp A 10. Signature
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Pedro A. Cortés
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- OLARTERAISBECK

SOLARTE RAISBECK MOURE & CASTRO LTDA.

Cados R. Qe
1. Jan Raisbeck
Juan Guillermo

— - Mowre

Nataha Caniro

> . 2 Y A Alexander Agudelo
Power of Attorney Poder

Catalina Barbastefano
Angela Correa
Erika Rico

The undersigned, El suscrito,

GLAXOSMITHKLINE LLQ Carlos A. Parra
ici i T Andrés Alvaralo
domiciled in dowmiciliadg en Pl

One Franklin Plaza, 200 North 16 Street Philade phia, Pennsylvania 19102
by means of these presents hereby grants (o Carlos por medio| del presente otorga a Carlos R.
R. Olarte and/or J. lan Raisbeck and/or Olarte yo J. lan Raisbeck y/o Juan
Juan Guillermo Moure aud/or Natalin  Cuillern Moure y/o Natalia Castro

Juan Felipe Acosta
Ambiés Rincon
Grace Garcia
Mariana Franco

. . Of Caunsel
Castro (ull and sulficient Power of Attorney o poder ampljo y suficiente para presentar, tramitar, Guillermo Chahin -
file, prosecute, obtain, defend and enforce any and ~ obtener, dkfender y hacer respetar todas y Graciela Melo

all of the company’s Patents for Inventiuns, Utility  cualguicra de las Patentes de lnvencién, Modelos Joequeline Clla;larr_u

Moadels, Layout-Designs  (topographies) of de  Utilidad, Esquemas de Trazados de
Integrated Circuits, Industrial Designs, Cireoitos | Integrados, Diseitos Industriales,
Trademarks, Advertising Slogans, Trade Names, Mareas, | Lemas Comerciales, Nombres
Commercial Embiems, Geographical Indicativns, Cuomercialgs, Enseilas Comerciales,

Denominagiones de Origen, Proteccién de
Sceretos  |Euipresariales, Cerlificndos  de
Obtentor, {Derechys de Autor, Registro de
Nombres de Duminio, Registros Sanitaries, o

Protecdon  of  Trade Secrets,  OlMainer’s
Certilicates, Copyrights, Registration of Domain
Names, Licalth Registrations, or any other
intellectunl property right in the Republic of
Colombia, to which end it empowers them to take all  cualyuier j“'“ bien de propiedad intelectnal de
steps necessary before any adavinistrative or judicial 18 compaiig en fa Republica de Colombia, a cuyo
. authority of any class for the objects slated, to file  efeclo los | faculta para dar todos fos pasos

petitions, recowses, replies and opposilions, pay flecesarios 21:1[c cualquier autoridad administrativa
taxes and annuitics, request testimonies, reccive  © judicial d¢ cualquier jerarquia para cumplir con
docwments and  securities, abandon applications, o cincomefwlado, elevar solicitudes, recuisos,
collect refunds, desist, seltle, conciliate or negotiate.  fespuestas y oposiciones, pagar impuestos y

Suflicient power is hereby granted to receive
natifications on behalfl of the Company, to confer
powers on those who are 1o represent the company
Judicially and extrajudicially, to answer iy court in
the matter of all claims and demands that may be
presented in connection with the objects slated,

. giving them likewisc power to substitute these

anualidades

solicitar  (estimonius,  recibir

documentos| y valores, desistir, transigir, y
percibir. Se| coucede poder baslante para recibir

notificaciones a nombre de la cotnpafifa, otorgar

punleres a

quienes vayan a representar a la

compailfa judicial y extrajudicialmente, responder

cit juicio a

todas las reclamaciones o demandas

iresents and revoke such substitutions. que por mwlivo de to encomendado se presedqlaren,
’ déndoles  adimismo [aculiad para sustituir el

presente y revocar dichas sustituciones.

Signature/Fivma: -

. L%Warc

Date/Fecha: 18 January 2010

. Gimumi

O
R

City,Country/Ciudad,Pais: King of Prussia, Pennsylvania, USA

' Diagonal 34 N° 5 - 28, Bogutd 10.C., Cologubia
Tel + 57 (Fl”-77(]0. Vax + 571 MI-TT90 ol Twvmnlarmeaiehanl rrnn [LEIYVTTPRPIN PRPR PPty S NSOy Do




OLARTERAISBECK -

OLARTE RAISBECK MOURE & CASTRO LTDA.

MODEL OF NOTARIAL CERTIFICATION

Notarial Certification Certificacion Notarial
On this datc, En esfa fecha,
18 January 2010
‘The undersigned Notary Public certifies: el Nolario Pablico suscrito certifica:
1. That 1. Qug
Edward R, Gimimi
oflegal age and domiciled fn mayo} de edad y domiciliado
709 Swedeland Road, King of Prussia, Pennsylvania, USA
stgned the foregoing document. suscribié el documento que antecede.
2. That the grantor has exccuted the foregoing 2. Que el olorgante ha suscrito el referido
document as Authorized Attorney and docurrento en su caracter de
Signatory
of GlaxoSmithKline LLC de
3. That GlaxoSmithKline LL.C, 3. Qu .
having its principal place of business located in con sede principal ubicada en

Philadelphia, Pennsylvania, USA

is duly incorporated, is currenlly in exisience, and  estd | galmente constituida, que tiene existencia
that the purpuses for which the Power of Atiomey is legal Vigente y que los propésitos para los cuales
granled are within the scope of its corporate  se otoga ¢! poder se encuewra dentro de los que
purposes. conmpienden su objeto social,

4. ‘lhat the grantor has the authority to execute the 4. Que el otorgante tiene la representacién para
Power of Auorncy and that his/her representation is  suscribir <l poder, y que ésta es legitima.
legal.

3. The foundation for my cestifications contained in 5. El fundamento de mis certificaciones contenidas
points 2, 3 and 4 was Uie exhibition of the following  en los|puntos 2, 3 y 4 fue la exhibicion de los (del)
authentic document(s): ' siguiente(s) documento(s) auténtico(s):

Usborah A, Becker, Nolar
Upper Merlon Twp., Monigomer
YAy Commission Exg]_r_na Api!_ 6..3‘912

Wemborr, Frainayhvania Absoolnlion of NBIRTER-

_ o ) Ny COMMONWEALTH OF PENNSYLVANIA
NOTARY PUBLIC (SigimellUI'eI:)(:’-%:Li’ié'mJ; < - é’,ﬁ:{/ Notarial Seal *
: oulHy

i
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' PCT/US2009/062163

Box No. VIIK(iv) DECLARATION: INVENTORSHIP (only for the purposcs of the designation of the United Statea

of America). The declaration must conform 10 the following :nndardlsad wording pravided for in Secdon 214; yee Notas to Boxes Nos. VL, VITI() 10
v) (in and the apecific Notes o No. VL (iv)._IFthis thig ¢

Declaration of lnmt-rship (Rules 4.17(iv) and §1 bia 1(8)(iv))
for the purposes of the designation of the Uni¢ed States of America:
| hereby declora that | believe I am the original, first and sole (if only one inventor is listed below) or joint {if more than one
inventor is listed below) inventor of the subject matter which is claimed and for which & patent is sought.

This declaration 18 directed to the international application of which it forms a part (if filing declaration with application).

This declaration is directed to internationa) application No. PCT/US2009/062163  filed 27 October 2009 (if furnishing
declaration pursuant to Rulc 26ze#).

I hereby declare that my residenee, mailing address, and citizenship are as stated next to my name.

I hercby state that | have reviewed and understand the contents of the above-identified internationat application, including the
claims of sald application. | have identified in the request of sald application, in compliance with PCT Rule 4.10, any claim
to foreign pricrity, and I have identificd below, under the heading "Prier Application,” by application number, country or
Member of the World Trade Qrganization, day, month and year of filing, any application for a patent or inventor's certificate
filed in a country other than the United States of America, including any PCT international application degignazing at least
one country other than the United States of America, having a filing dale betore that of the application on which foreign

q priority I8 claimed.

Prior Applications:

1 herehy acknowledge the duty to disclose Information that is known by me to be material to patentability as defined by 37
C.F.R. §1.56, including for continustion-in-parst applications, matcrial information which became available between the filing
date of the prior applicarion and the PCT internetional filing date of the continuation-in-pert,

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on informalion
and belicf arc belicved to be true; and further that thesc statements were made with the knowledge that willful false
staternamts and the like 50 made are punishable by fine or imprisonment, or both under Section 1001 of Title 18 of the Ulited
States Code and that such willful false statements may jcopardize the validity of the application or any patent issued thereon.
Name: Jerry Leroy ADAMS

Residence: 1250 South Collegeville Road, Collegeville, PA 19426

Malling Address: GlaxoSmithKline, Corporate Intellectual Property - JW2220, P.Q. Box 1539
King of Prussia, Pennsylvania 19406-0939

6, I 2009

(of sighature which is not contained in the request, or of

e . onioorrecteor
added under Rule 26¢er aﬂcr thc filing of

international the declaration that is corrected or added under Rule
application. The signature must be that of the inventaor, not that 261er after the filing of the intemational application)
of the agent.)

Name: Thomas H FAITG
Residonce: 1250 South Collcgeville Road, Collegeville, PA 19426

Mailing Address: GlaxoSmithKline, Corporate Intellectual Property - UW2220, P.O. Box 1539
King of Prussis, Pennsylvania 19406-0939

Citizenship: France m M,
Inventor's smm«:ﬁé—" Date; j%C- . g 2@&: i

(if not comained in the request, or if declaration is corrected or (of signature which is not contained in the request, or of
added under Rule 26fer afler the [iling of the international the declaration that is corrceted or added under Rule
application. The signature must be that of the inventor, not (hat 26ter after the filing of the international application)

of the agent.)

B This declaration is continucd on the following sheet, "Continuation of Box No. VIII(iv)*




PCT/US2009/062163

Continuation of Box No. VIII(i) to (v) Declaration

If the space is insufficient in any of Boxes Nos. VIII(I) to (v) to furnish all the informatino. including in the case where more
than twa inventors are 10 be named in Bax No. Vill (iv), in such case, write "Continuation of Box Ne. VIII " (indicate the
item number of the Bax) and furnish the information in the same manner as required for the purposes of the Box in which the
space was inswfficient. If additional space is needed in respect of two or more declarations, a separate contimuation bax must
be used for each such declaration. [f this Box Is nof used, this sheer should not be included in the request.

Name: Neil W JOHNSON
Residence: 1250 South Collegeville Road, Collegeville. PA 19426

Mailing Address: GlaxoSmithKline, Corporate Intsllectugl Property - UW2220, P.O, Box 1539
King of Prussia, Pennsylvania 19406-0939

Citizenship: United States of America

,wcntor‘s Signature: '71-;? z.k“i_—_ Date: (Der ¥ 2009
(

if not contained in the request, or if declaration is corrected o (of signaturc which is not contained in the roquest, or of
added under Rule 26ter afier the Filing of the intemational the declaration that is corrected or added under Rule
application. The signaturc must be that of the inventor, not that 26ter aficr the filing of the internationat application)
of the agent.)

Name: Hong LIN
Residence: 1250 South Collegevills Road, Collegeville, PA 19426

Malling Address: GlaxoSmithKline, Corporate Inteilectual Property - UW2220, P.O. Box 1539
King of Prussia, Pennsylvania 19406-0939

Citizenship: China

Inventor's Signature: U*——tj/l) Date: Dec, g :'wofj

(if not contained in the roguest, or if declaration is correcied or (of signature which i$ nol contained in the request, o of
addcd under Rule 261er after the filing of the international the declaration that is corrected or added under Rule
application. The signature must be chat of the inventor, nat that 261er after the filing of the internations! application)

of the agent.)

Form PCT/RO/101 (continuation sheet for declaration) (March 2001; reprint January 2003)  Sec Notcs to the request form



PCT/US2009/062163

Bax No. VIII(if) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANT ; D A PATENT

The declaration must conform to the standardized wording provided for in Section 212; sce No
to (v) (in gencral and the specific Notex to Box No. VII(ii), If this Box is not used, this sheet

request.

to Boxes Nos. VT, VITI(D)
uld not be included in the

Declaration as to the applicant’s cntitiement, as at the international filing dete, to spply for and be
4.17(ii) and 51bis.1(a)Xi1)), in a case where the declarstion under Rule 4.17(1v) is not approptiate;

in relation to International Application No. PCT/AUS2009/062163

granted o patent (Rules

SMITHKLINE BEECHAM CORPORATION is entitled to apply for and be granted a patent by virtue

of the following:

an assignment from inventor erry Leroy ADAMS of 1250 South Collegeville R¢
19426 to SmithKline Beecham Corporation dated 7 December 2009

an assignment from inventor Thomas H FAITG of 1250 South Collegeville
19426 to SmithKline Beecham Corporation dated 8 December 2009

an assignment from inventor Neil W JOHNSON of 1250 South Collegeville
19426 to SmithKline Beecham Corporation dated 8 Deccmber 2009

bad, Collegeville, PA

Road, Collegeville, PA

Road, Collegeville, PA

an assignment from inventor Hong LIN of 1250 South Cgllegeville Road, Co
SmithKline Beecham Corporation dated 8 December 2009

legeville, PA 19426 to

L] This declaration is continued on the faflowing shect, "Continuation of Box Ne. VI,

Form PCT/RO/10t (declaration sheet (1)) (March 2001; reprint January 2003) Sée Notes 1 Lthe request form




PCT/US2009/062163

Box No. VIIi(ili) DECLARATION: ENTTILEMENT TO CLAIM PRIORITY
The declaration must conform to the standardized wording provided for in Section 213; see Notes to Boxes Nos. VI, VIII(i)
to (v) (in general) and the specific Notes to Box No. VIII(iii) and $1bis. 1(aXiii)

Declaration as to the applicant's entitlement, as at the international filing date, to claim the priority of the carlicr application
specified below, where the applicant is not the applicant who filed the earlier application or where the applicant's name has
changed since the filing of the earlier application {Rules 4.17(iii) and 51 iy, [(a)(ili)):

in refation to International Application No. PCT/US2009/

MITHKLINE BEECHAM CORPORATION is entitled to claim priority of earliee application No.
17108568 filed 27 October 2008; 61/178517 filed 15 May 2009 and 61/242432 filed 15 September 2009 in the
United Statcs of America by virtue of the following:

an assignment from Jerry Leroy ADAMS of 1250 South Collegeville Road, Collegeville, PA 19426 to
SmithKline Beecham Corporation dated 7 December 2009

an assignment from Thomas H FAITG of 1250 South Collegeville Road, Collegeville, PA 19426 to
SmithKline Beecham Corporation dated 8 December 2009

an assignment from Neil W JOHNSON of 1250 South Collegeville Road, Collegeville, PA 19426 to
SmithKline Beecham Corporation dated 8 December 2009

an assignment from Hong LIN of 1250 South Collegeville Road, Collegeville, PA 19426 to SmithKline
Beecham Corporation dated 8 December 2009

01 _This declaration is continued on the Following sheet, "Continuation of Box No. VI

Form PCT/RO/101 (declaration sheet (iii)) (March 2001, reprint January 2003) Scc Notes to the request form



®

woO 2010/062578 A1 |HIINNNIIN IIIIIIIIMIIII 0 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
3 June 2010 (03.06.2010)

00O 0 0

(10) International Publication Number

WO 2010/062578 Al

(51)

2n

22)

(25
(26)
(30$)

an

(72
(3)

~
~J
Ly
"

—_—
[
—

-

International Patent Classification:
AG6IK 31/535 (2006.01)

International Application Number:
PCT/US2009/062163

International Filing Date:

27 October 2009 (27.10.2009)
Flling Language: English
Publication Language: English
Priority Data:
61/108,568 27 October 2008 (27.10.2008) Us
61/178,517 15 May 2009 (15.05.2009) uUs
61/242,432 15 September 2009 (15.09.2009) us

Applicant (for ail designated States except US). GLAX-
OSMITHKLINE LLC [US/US]; One Franklin Plaza,
200 North 16th Street, Philadelphia, PA 19102 (US).

Inventors; and

Inventors/Applicants (for US only): ADAMS, Jerry,
Leroy [US/GB]; 1250 South Collegeville Road, Col-
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PYRAZOLYLAMINOPYRIDINES AS INHIBITORS OF FAK

AREA OF THE INVENTION
This invention relates to a class of pyrazolylaminopyridines that inhibit Focal Adhesion

Kinase (FAK), as well as compositions thereof. Compounds of the present invention are useful in

the treatment of proliferative diseases including, but not limited to cancer.

BACKGROUND OF THE INVENTION
Tyrosine kinases play an important role in the regulation of many cell processes including

cell proliferation, cell survival, and cell migration. It is known that certain tyrosine kinases
become activated by mutation or are abnormally expressed in many human cancers. For example,
the epidermal growth factor receptor (EGFR) is found mutated and/or overexpressed in breast,
lung, brain, squamous cell, gastric, and other human cancers. Selective inhibitors of the tyrosine
kinase activity of EGFR have been shown to be of clinical value in treatment of cancers with
mutated and/or overexpressed EGFR. Thus, selective inhibitors of particular tyrosine kinases are
useful in the treatment of proliferative diseases such as cancer.

FAK (encoded by the gene PTK2) is a non-receptor tyrosine kinase that integrates signals
from integrins and growth factor receptors. FAK has been reported to play a role in the regulation
of cell survival, growth, adhesion, migration, and invasion (McLean ¢t al 2005, Nat Rev Cancer
5:505-515). Furthermore, FAK is regulated and activated by phosphorylation on multiple tyrosine
residues. Overexpression of FAK mRNA and/or protein has been documented in many solid
human tumors, including but not limited to, cancers of the breast, colon, thyroid, lung, ovary, and
prostate; but also including cancers of hematological origin, including but not limited to leukemia
such as acute myeloid leukemia (AML). (Owens et al. 1995, Cancer Research 55: 2752-2755;
Agochiya et al. 1999, Oncogene 18: 5646-5653; Gabarro-Niecko et al. 2003, Cancer Metastasis
Rev. 22:359-374; Recher et al. 2004, Cancer Research 64:3191-3197; Zhao and Guan, 28:35-49,
2009, Cancer Metastasis Rev.). More significantly, there is evidence that phosphorylated FAK is
ncreased in malignant compared to normal tissues (Grisaru-Granovsky et al. 2005, Int. J. Cancer
113: 372-378) and could represent a prognostic marker of metastasis. FAK activity is clearly
implicated in advanced and metastatic human cancer (Zhao and Guan, 28:35-49, 2009, Cancer
Metastasis Rev.).

Elimination of FAK by RNAi or expression of a FAK dominant negative has been shown
10 induce loss of adhesion and cell death tn human breast and melanoma cell lines, and to augment
docetaxel-mediated apoptosis in ovarian cancer cells (Beviglia et al 2003, Biochem J. 373:201-
210, Smith et al 2005, Melanoma Res. 15:357-362, Halder et al 2005, Clin. Cancer Res. 11:8829-

8336). However, inhibition of FAK in normal human fibroblasts or immortalized mammary cells

1
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(MCF10A) was found not to cause loss of attachment or apoptosis (Xu et al. 1996 Cell Growth and
Diff 7:413-418). Inhibition of FAK by dominant negative expression has also been shown to
reduce tumor growth and eliminate lung metastasis of mammary adenocarcinoma cells ina
syngeneic rat model (van Nimwegen et al 2005, Cancer Res. 65:4698-4706). Similarly, inhibition
5  of FAK by shRNA inhibited lung metastasis and reduced lethality by 40% in a syngeneic mouse
model (Mitra et al 2006, Oncogene 25: 4429-4440). In this study, transient re-expression of wild-
type, but not kinase-dead FAK, reversed the shRNA phenotypes. Inhibition of FAK by dominant
negative expression in mouse 4T1 carcinoma cells reduced tumor growth and angiogenesis in mice
{Mitra et al 2006, Oncogene 25:5969-5984). Furthermore, loss of FAK catalytic activity
10 (reconstitution of FAK-/- cells with kinase-dead FAK) reduced growth of v-Src tumors in mice

and decreased angiogenesis.

Thus, there is strong evidence to suggest that inhibition of FAK activity induces apoptosis,
loss of adhesion, inhibition of cell growth and migration, and that such inhibition reduces
angiogenesis. Accordingly, compounds that inhibit FAK activity would be useful for the treatment

i3  of cancer.

SUMMARY OF THE INVENTION
The present invention relates to compounds of formula (I):

12
R R' (R,
=~ N~

\ g
R11/NR13 I’:|I H s
Q\. /R

f,
20 (D

or a salt thereof, wherein:

R' is halo, CF3, Ci-Cs-alkyl, isopropenyl, (Cz-Ce-alkylene) Cs-Cs-cycloalkyl, Ci-
Cs-alkoxy, or cyano;

in R? when p is other than 0, each R? is independently F, Cl, CFs, methyl, methoxy,

25  CH;CFs, -(X)q-Ci-Cs-alkylenc-R*, -(X-C;-Cy-alkylene)-NR>-C(0)-R®,

(X-C|-Cs-alkylene)-(NR*);-SO,-R’, -(X-C,-Cy-alkylene),-Y-N(R); a 5- to 6-
membered heterocycloalkyl-(R%), group, or a 5- to 6-membered heteroaryl-(R'®); group;

R? is independently H, C3-Cs-cycloalkyl, Ci-Cs-alkyl, Ci-Csalkoxy, C1-Cs-

alkylenc-R“, O-C;-Cs-alkylene-R4, or, the R? groups, together with Z, form a 5- to 6-
2
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membered cyclic ring optionally substituted with methyl, C,-Cs-alkylene-R*, or C3-Cs-
cycloalkyl;

R* is H, -(Q)¢-N(R®),, OH, SH, C)-Cs-alkoxy, C,-Cé-thioalkyl, or a 5- to 6-
membered heterocycloalkyl-(R%), group;

R’ is H or C,-Ce-alkyl;

R® is H, Ci-Ce-alkyl, C;-Cs-alkoxy, N(R™),, or a 5- to 6-membered
heteroaryl-(R'®); group;

R’ is C;-Ce-alkyl, phenyl-(Rg)q, or 5- to 6-membered heteroaryl-(R'%),

R? is independently H, C,-Cg-alkyl, -O-C;-Cs-alkyl or, together with the mitrogen
atom to which they are attached, form a 5- or 6-membered heterocycloalkyl group;

R’ is H, C;-Ce-alkyl, C1-Cs-alkoxy, -(Q)¢-N(R?),, -Q-C,-Ce-alkyl,-C1-CealkyIR’,
or 5- to 6-membered heterocycloalkyl;

R'%is H, C;-Cg-alkyl, C,-Cg-alkoxy, or -Q-Ca-Ce-alkyl;

R!! is C;-Cs-alkyl, CF3, -CH;CF3, (Q)q-Ci-Cs-alkylene-R®, -Q-N(R®),, phenyl-
(R, a 5- to 6-membered hetemcycloa.lkyl-(RS’)q group, or a 5- to 6-membered heteroaryl-
R"), group;

R'?is H, C,-Cs-alkyl, F, Cl, CF3, OH, CN, nitro, COOH, -COO-C;-Cs-alkyl,
-Y-N(R®),, Ci-Cs-cycloalkyl-R', -(X)-Ci-Cs-alkylene-R*,
{(X-C,-Cg-alkylene);-NR>-C(0)-R°, -(X-C1-Cs-alkylene)q-(NR*)g-SOx-R’,
-(X-C1-Ce-alkylene),-Y-N(R®), heterocycloatkyl-(R%),, heteroaryl-(R'%),, or phenyl-(R"),;

R¥ is H, F, Cl, C;-Ce-alkyl, or C3-Cs-cycloalkyl; or R'? and R*?, together with the
carbon atoms to which they are attached, form a fused 5-or 6-membered carbocycloalky]
or heterocycloralkyl group;

R is independently H, C;-Cs-alkyl. -NR*-SO,-R” -Y-N(R®),, or
-(X)q-C1-Ce-alkylene-R*;

R'" is independently F, Cl, CF,, C;-C;-alkyl, or C;-C;-alkoxy;

pis0, 1,2, 0r3;

qisOorl;

ris0, 1, or2;

sis0,1,2,0r3;

xislor2;

Q is -C(0)-, -8S(0)-, or -S0-;

XisNR’, 0, 8, -S(0)-, or -SO,-;
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Y is a bond, SO,, or C(0); and

Zis N or CR®.

in a further embodiment, the present invention relates to a composition comprising a) the
compound of formula (I) or a pharmaceutically acceptable salt thereof; and b) a pharmaceutically
acceptable excipient,

In a further embodiment, the present invention relates to a method of treating a
proliferative disease such as cancer or an abnormal angeogensis disease such as macular
degeneration, comprising administering to a patient in need thereof a pharmaceutically effective

amount of the compound of formula (1).

DETAILED DESCRIPTION OF THE INVENTION
In another aspect, the present invention relates to compounds of formula (Ia):

R'2 \ )
R' A G
289
N N N
qtH H s
QR
&
(la)

wherein the varicus groups are the same as set out above for formula (I); or a
pharmaceutically acceptable salt thereof.

In another aspect, the present invention is represented by a compound of formula (Ib):

R™ ] (Rz)
/N____' N =z R P
RN |
N X N
R13 H H 5
Q. R
f,

{Ib)
wherein the various groups are the same as set out above for formula (I); or a
pharmaceutically acceptable salt thereof.
In another aspect of the present invention, Q is C(0) and Z is N.
In another aspect of the present invention, R' is Cl, CF;, or CN;
In another aspect of the present invention, R is F;
In another aspect of the present invention, one R’ is methyl and the other R* is H;
In another aspect of the present invention, one R’ is methoxy and the other R’ is H;
4
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In another aspect of the present invention, R'!is C;-Ce-alkyl;

In another aspect of the present invention, R" is C;-C¢-alkyl, hydroxymethyl, or
cyclopropyl;

In another aspect of the present invention, RVisH;

In another aspect of the present invention, p is 0 or I;

As used herein, “halo” refers to fluoro, chloro, or bromo.

“C,-Cs-alkyl” refers to a linear or branched alkyl group including methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, ¢-butyl, n-pentyl, and n-hexyl.

“Cy-Ce-alkoxy™ refers to C,-Cs-alkyl-O- groups, including methoxy, ethoxy, n-propoxy,
iso-propoxy, and #-butoxy groups.

The term “alkylene” (e.g., C:-Cs-alkylene or C;-Cg-alkylene) refers to a lincar or branched
hydrocarbon radical having the specified number of carbon atoms. The group “-alkylene-R*’
refers to a substituted or unsubstituted alkyl group having the specified number of carbon atoms;
thus, where R* is H, “alkylene” is synonymous with “alky]”; otherwise, alkylene is a bivalent
radical. Examples of -(X)-C>-Cs-alkylene-R* include -CH;CH,-N(CHs),, -CHyCH2-OH,
-CH,CH(CH3)-OCHj, -N(CH,)-CH,CH,CH;-piperidinyl; -O-CH,CH(CH;)-OCHs; and the like.

C:-Cs-cycloalkyl refers to a cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl group.

As used herein, “5- or 6-membered heterocycloalkyl” refers to a 5- or 6-membered
cycloaliphatic group that includes an O, N, or S heteroatom or a combination thereof. Examples of
suitable heterocycloalkyl groups include pyrrolidinyl, pyrrolidinonyl, piperidinyl, piperazinyl,
oxopiperazinyl, morpholino, and thiomorpholino groups.

The R® groups may, together with the nitrogen atom to which they are attached, form a 5-
to 6-membered cyclic ring, examples of which include pyrrolidinyl, pyrrolidinonyl, piperidinyl,
piperazinyl, oxopiperazinyl, morphelino, and thiomorpholino groups.

The term “heteroaryl” refers to a 5- or 6-membered aromatic group containing at least one
N, O, or S atom. Examples of suitable heteroaryl groups include pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, pyrrolyl, furyl, thienyl, pyrazolyl, imidazolyl, furazanyl, oxazolyl,
thiazolyl, isoxazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, and isothiazolyl.

As used herein, “pharmaceutically acceptable” refers to those compounds, materials,
compositions, and dosage forms which are, within the scope of sound medical judgment, suitable
for use in contact with the tissues of human beings and animals without excessive toxicity,
irritation, or other problem or complication.

The skilled artisan will appreciate that pharmaceutically acceptable salts of compounds of
formula (I) may be prepared. More particularly, inasmuch as compounds according to formula (I)
contain a basic functional group — and may include an acid functional group - they are capable of

forming pharmaceutically acceptable salts by treatment with a suitable acid or base. Suitable acids
5
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include pharmaceutically acceptable inorganic acids and organic acids. Representative
pharmaceutically acceptable acids include hydrogen chloride, hydrogen bromide, nitric acid,
sulfuric acid, sulfonic acid, phosphoric acid, acetic acid, hydroxyacetic acid, phenylacetic acid,
propionic acid, butyric acid, valeric acid, maleic acid, acrylic acid, fumaric acid, malic acid,
malonic acid, tartaric acid, citric acid, salicylic acid, benzoic acid, tannic acid, formic acid, stearic
acid, lactic acid, ascorbic acid, p-toluenesulfonic acid, oleic acid, and lauric acid.

Suitable bases include inorganic bases, such as hydrides, hydroxides and carbonates of
lithium, sodium, potassium, calcium, magnesium, and zinc, as well as organic bases such as
arginine, choline, diethylenetriamine, dimethylamine, ethylenediamine, imidazole, lysine,
morpholine, proline, and trimethylamine.

As used herein, the term “a compound of formula (I)” or “the compound of formula (I)”
refers to one or more compounds according to formula (I). The compound of formula (I) may
exist in a crystalline or noncrystalline form, or as a mixture thereof, The skilled artisan will
appreciate that pharmaceutically acceptable solvates may be formed for crystailine compounds
wherein solvent molecules are incorporated into the crystalline lattice during crystallization. The
incorporated solvent molecules may be water molecules or non-aqueous such as ethanol,
isopropanol, DMSO, acetic acid, ethanolamine, and ethyl acetate molecules. Crystalline lattice
incorporated with water molecules are typically referred to as "hydrates.” Hydrates include
stoichiometric hydrates as well as compositions containing variable amounts of water. The present
invention includes all such solvates.

Certain of the compounds described herein may contain one or more chiral atoms, or may
otherwise be capable of existing as two enantiomers. The compounds claimed below include
mixtures of enantiomers as well as purified enantiomers or enantiomerically enriched mixtures.
Also included within the scope of the invention are the individual isomers of the compounds
represented by formula (1), or claimed below, as well as any wholly or partially equilibrated
mixtures thereof. The present invention also covers the individual isomers of the ¢laimed
compounds as mixtures with isomers thereof in which one or more chiral centers are inverted.

Where there are different isomeric forms they may be separated or resolved one from the
other by conventional methods, or any given isomer may be obtained by conventional synthetic
methods or by stereospecific or asymmetric syntheses.

While it is possible that, for use in therapy, a compound of formula (I), as well as salts,
solvates and the like, may be administered as a neat preparation, i.e. no additional carrier, the more
usual practice is to present the active ingredient confected with a carrier or diluent. Accordingly,
the invention further provides pharmaceutical compositions, which includes a compound of
formula (I) and salts, solvates and the like, and one or more pharmaceutically acceptable carriers,

diluents, or excipients. The compounds of formula (I) and salts, solvates, etc, are as described
6
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above. The carrier(s), diluent(s) or excipient(s) must be acceptable in the sense of being
compatible with the other ingredients of the formulation and not deleterious to the recipient
thereof. In accordance with another aspect of the invention there is also provided a process for the
preparation of a pharmaceutical formulation including admixing a compound of the formula (1), or
salts, solvates etc, with one or more pharmaceutically acceptable carriers, diluents or excipients,

It will be appreciated by those skilled in the art that certain protected derivatives of
compounds of formula (1), which may be made prior to a final deprotection stage, may not possess
pharmacological activity as such, but may, in certain instances, be administered orally or
parenterally and thereafter metabolised in the body to form compounds of the invention which are
pharmacologically active. Such derivatives may therefore be described as “prodrugs”. Further,
certain compounds of the invention may act as prodrugs of other compounds of the invention. All
protected derivatives and prodrugs of compounds of the invention are included within the scope of
the invention. It will further be appreciated by those skilled in the art, that certain moieties, known
to those skilled in the art as “pro-moieties™ may be placed on appropriate functionalities when such
functionalities are present within compounds of the invention. Preferred prodrugs for compounds
of the invention include: esters, carbonate esters, hemi-esters, phosphate esters, nitro esters, sulfate
esters, sulfoxides, amides, carbamates, azo-compounds, phosphamides, glycosides, ethers, acetals
and ketals.

Pharmaceutical compositions may be presented in unit dose forms containing a
predetermined amount of active ingredient per unit dose. Such a unit may contain, for example,
0.5 mg to 3500mg, preferably 1 mg to 700 mg, more preferably 5 mg to 100 mg of a compound of
the formula (1), depending on the condition being treated, the route of administration and the age,
weight and condition of the patient, or pharmaceutical compositions may be presented in unit dose
forms containing a predetermined amount of active ingredient per unit dose. Preferred unit dosage
compositions are those containing a daily dose or sub-dose, as herein above recited, or an
appropriate fraction thereof, of an active ingredient, Furthermore, such pharmaceutical
compositions may be prepared by any of the methods well imown in the pharmacy art.

Pharmaceutical compositions may be adapted for administration by any appropriate route,
for example by the oral (including buccal or sublingual}, rectal, nasal, topical (including buccal,
sublingual or transdermal), vaginal or parenteral (including subcutaneous, intramuscular,
intravenous or intradermal) route. Such compositions may be prepared by any method known in
the art of pharmacy, for example by bringing into association a compound of formal (I) with the
carrier(s) or excipient(s).

Pharmaceutical compositions adapted for oral administration may be presented as discrete

units such as capsules or tablets; powders or granules; solutions or suspensions in aqueous or non-
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aqueous liquids; edible foams or whips; or oil-in-water liquid emulsions or water-in-oil liquid
emulsions.

Capsules are made by preparing a powder mixture, as described above, and filling formed
gelatin sheaths. Glidants and lubricants such as colloidal silica, talc, magnesium stearate, calcium
stearate or solid polyethylene glycol can be added to the powder mixture before the filling
operation. A disintegrating or solubilizing agent such as agar-agar, calcium carbonate or sodium
carbonate can also be added to improve the availability of the medicament when the capsule is
ingested.

Moreover, when desired or necessary, suitable binders, lubricants, disintegrating agents
and coloring agents can also be incorporated into the mixture, Suitable binders include starch,
gelatin, natural sugars such as glucose or beta-lactose, corn sweeteners, natural and synthetic gums
such as acacta, tragacanth or sodiumn alginate, carboxymethylcellulose, polyethylene glycol, waxes
and the like. Lubricants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and the like,
Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum
and the like. Tablets are formulated, for example, by preparing a powder mixture, granulating or
slugging, adding a lubricant and disintegrant and pressing into tablets. A powder mixture is
prepared by mixing the compound, suitably comminuted, with a diluent or base as described
above, and optionally, with a binder such as carboxymethylcellulose, an aliginate, gelatin, or
polyvinyl pyrrolidone, a solution retardant such as paraffin, a resorption accelerator such as a
quaternary salt and/or an absorption agent such as bentonite, kaolin or dicalcium phosphate. The
powder mixture can be granulated by tablet forming dies by means of the addition of stearic acid, a
stearate salt, talc or mineral oil. The lubricated mixture is then compressed into tablets. The
compounds of the present invention can also be combined with a free flowing inert carrier and
compressed into tablets directly without going through the granulating or slugging steps. A clear
or opagque protective coating consisting of a sealing coat of shellac, a coating of sugar or polymeric
material and a polish coating of wax can be provided. Dyestuffs can be added to these coatings to
distinguish different unit dosages.

Oral fluids such as solution, syrups and elixirs can be prepared in dosage unit form so that
a given quantity contains a predetermined amount of a compound of formula (I). Syrups can be
prepared by dissolving the compound in a suitably flavored aqueous solution, while elixirs are
prepared through the use of 2 non-toxic alcoholic vehicle. Suspensions can be formulated by
dispersing the compound in a non-toxic vehicle. Solubilizers and emulsifiers such as ethoxylated
isostearyl alcohols and polyoxy ethylene sorbitol ethers, preservatives, flavor additive such as
peppermint oil or natural sweeteners or saccharin or other artificial sweeteners, and the like can
also be added.
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Where appropriate, dosage unit pharmaceutical compositions for oral administration can
be microencapsulated. The formulation can also be prepared to prolong or sustain the release as
for example by coating or embedding particulate material in polymers, wax or the like.

Pharmaceutical formulations adapted for parenteral administration include aqueous and non-
aqueous sterile injection solutions which may contain anti-oxidants, buffers, bacteriostats and
solutes which render the composition isotonic with the blood of the intended recipient; and
aqueous and non-aqueous sterile suspensions which may include suspending agents and thickening
agents. The pharmaceutical compositions may be presented in unit-dose or multi-dose containers,
for example sealed ampoules and vials, and may be stored in a freeze-dried (lyophilized) condition
requiring only the addition of the sterile liquid carrier, for example water for injections,
immediately prior to use. Extemporaneous injection solutions and suspensions may be prepared
from sterile powders, granules and tablets.

A therapeutically effective amount of a compound of the present invention will depend upon
a number of factors including, for example, the age and weight of the intended recipient, the
precise condition requiring treatment and its severity, the nature of the formulation, and the route
of administration, and will ultimately be at the discretion of the attendant prescribing the
medication. However, an effective amount of a compound of formula (1) for the treatment of
cancer will generally be in the range of 0.001 to 100 mg/kg body weight of recipient per day,
suitably in the range of .01 to 10 mg/kg body weight per day. For a 70kg adult the actual amount
per day would suitably be from 7 to 700 mg and this amount may be given in a single dose per day
or in a number (such as two, three, four, five or six) of sub-doses per day such that the total daily
dose is the same. An effective amount of a salt or solvate, etc., may be determined as a proportion
of the effective amount of the compound of formula (I) per se. It is envisaged that similar dosages
would be appropriate for treatment of the other conditions referred to above.

Treatments

The compounds and compositions of the invention are used to treat cellular proliferation
diseases. Disease states which can be treated by the methods and compositions provided herein
include, but are not limited to, cancer, autoimmune disease, fungal disorders, arthritis, graft
rejection, inflammatory bowel disease, proliferation induced after medical procedures, including,
but not limited to, surgery, angioplasty, and the like. It is appreciated that in some cases the cells
may not be in a hyper or hypo proliferation state (abnormal state) and still requires treatment. For
example, during wound healing, the cells may be proliferating "normally”, but proliferation
enhancement may be desired. Thus, in one embodiment, the invention herein includes application
to cells or individuals afflicted or impending affliction with any one of these disorders or states.
These compounds may also be used for treating macular degeration associated with

neovacularization, such as AMD
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The compositions and methods provided herein are particularly deemed useful for the
treatment of cancer including tumors such as skin, breast, brain, cervical carcinomas, testicular
carcinomas, etc. They are particularly useful in treating metastatic or malignant tumors, More
particularly, cancers that may be treated by the compositions and methods of the invention include,
but are not limited to tumor types such as astrocytic, breast, cervical, colorectal, endometrial,
esophageal, gastric, head and neck, hepatocellular, laryngeal, lung, oral, ovarian, prostate and
thyroid carcinomas and sarcomas. More specifically, these compounds can be used to treat:
Cardiac: sarcoma (angiosarcoma, fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma,
thabdomyoma, fibroma, lipoma and teratoma; Lung: bronchogenic carcinoma (squamous cell,
undifferentiated small cell, undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar)
carcinoma, bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma, mesothelioma;
Gastrointestinal: esophagus (squamous cell carcinoma, adenccarcinoma, leiomyosarcoma,
lymphoma), stomach (carcinoma, lymphoma, leiomyosarcoma), pancreas (ductal adenocarcinoma,
insulinoma, glucagonoma, gastrinoma, carcinoid tumors, vipoma), small bowel (adenocarcinoma,
lymphoma, carcinoid tumors, Kaposi's sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma,
fibroma), large bowel (adenocarcinoma, tubular adenoma, villous adenoma, hamartoma,
leiomyoma); Genitourinary tract: kidney (adenocarcinoma, Wilm's tumor (nephroblastoma),
lymphoma, leukemia), bladder and urethra (squamous celi carcinoma, transitional cell carcinoma,
adenocarcinoma), prostate (adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal
carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma,
fibroadenoma, adenomatoid tumors, lipoma); Liver: hepatoma (hepatocellular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular adenoma, hemangioma; Bone:
osteogenic sarcoma (osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma,
chondrosarcoms, Ewing's sarcoma, malignant lymphoma (reticulum cell sarcoma), multiple
myeloma, malignant giant cell tumor chordoma, osteochronfroma {osteocartilaginous exostoses),
benign chondroma, chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell
tumors; Nervous system: skull (osteoma, hemangioma, granuloma, xanthoma, osteitis deformansg),
meninges {meningioma, meningiosarcoma, gliomatosis), brain (astrocytoma, medulloblastoma,
glioma, ependymorma, germinoma (pinealoma), glioblastoma multiform, oligodendroglioma,
schwannoma, retinoblastoma, congenital tumors), spinal cord neurofibroma, meningioma, glioma,
sarcoma); Gynecological: uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor
cervical dysplasia), ovaries (ovarian carcinoma (serous cystadenocarcinoma, mucinous
cystadenocarcinoma, unclassified carcinoma), granulosa-thecal cell tumors, Sertoli-Leydig cell
tumors, dysgemminoma, malignant teratoma), vulva (squamous cell carcinoma, intraepithelial
carcinoma, adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell carcinoma, squamous

cell carcinoma, botryoid sarcoma (embryonal rhabdomyosarcoma), fallopian tubes {carcinoma);
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Hematologic: blood (myeloid leukemia (acute and chronic), acute lymphoblastic leukemia,
chronic lymphocytic leukemia, myeloproliferative diseases, multiple myeloma, myelodysplastic
syndrome), Hodgkin's disease, non-Hodgkin's lymphoma (malignant lymphoma); Skin: malignant
melanoma, basal cell carcinoma, squamous cell carcinoma, Kaposi's sarcoma, moles dysplastic
nevi, lipoma, angioma, dermatofibroma, keloids, psoriasis; and Adrenal glands: neuroblastoma.
Thus, the term “cancerous cell” as provided herein, includes a cell afflicted by any one or related
of the above identified conditions.

In comparison to related 2,4-diaminopyridine derivatives described elsewhere, the
compounds of the present invention contain a hydroxamic acid ester function on the 4-
aminophenyl ring at the 2-position and an aminopyrazole at 2-position on the pyridine ring. The
hydroxamic acid ester function on the phenyl ring, as compared with the corresponding amide,
increases potency against FAK on the order of 2-5 fold, particularly in vitro, and improves
selectivity for FAK over other enzymes. The pyrazole reduces reactivity in the cytochrome P450s.
Hence the combination of the hydroxamic acid ester construct on the phenyt ring with an
aminopyrazole at 2 position on the pyridine ring provides compounds with enhanced safety and
efficacy over other FAK inhibitors such as the 2,4-diaminopyridine derivatives.

The instant compounds can be combined with or co-administered with other therapeutic
agents, particularly agents that may enhance the activity or time of disposition of the compounds.
Combination therapies according to the invention comprise the administration of at least one
compound of the invention and the use of at least one other treatment method. In one
embodiment, combination therapies according to the invention comprise the administration of at
least one compound of the invention and surgical therapy. In one embodiment, combination
therapies according to the invention comprise the administration of at least one compound of the
invention and radiotherapy. In one embodiment, combination therapies according to the invention
comprise the administration of at least one compound of the invention and at least one supportive
care agent (e.g., at least one anti-emetic agent). In one embodiment, combination therapies
according to the present invention comprise the administration of at least one compound of the
invention and at least one other chemotherapeutic agent. In one particular embodiment, the
invention comprises the administration of at least one compound of the invention and at least one
anti-neoplastic agent. In yet another embodiment, the invention comprises a therapeutic regimen
where the FAK inhibitors of this disclosure are not in and of themselves active or significantly
active, but when combined with another therapy, which may or may not be active as a stand alone
therapy, the combination provides a useful therapeutic outcome.

By the term "co-administering” and derivatives thercof as used herein is meant either
simultaneous administration or any manner of separate sequential administration of an FAK
mnhibiting compound, as described herein, and a further active ingredient or ingredients, known to
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be useful in the treatment of cancer, including chemotherapy and radiation treatment. The term
further active ingredient or ingredients, as used herein, includes any compound or therapeutic
agent known to or that demonstrates advantageous properties when administered to a patient in
need of treatment for cancer. Preferably, if the administration is not simultaneous, the compounds
are administered in a close time proximity to each other. Furthermore, it does not matter if the
compounds are administered in the same dosage form, e.g. one compound may be administered
topically and another compound may be administered orally.

Typically, any anti-neoplastic agent that has activity versus a susceptible tumor being
treated may be co-administered in the treatment of specified cancers in the present invention.
Examples of such agents can be found in Cancer Principles and Practice of Oncology by V.T.
Devita and S. Hellman (editors), 6™ edition {February 15, 2001), Lippincott Williams & Wilkins
Publishers. A person of ordinary skill in the art would be able to discern which combinations of
agents would be useful based on the particular characteristics of the drugs and the cancer involved.
Typical anti-neoplastic agents useful in the present invention include, but are not limited to, anti-
microtubule agents such as diterpenoids and vinca alkaloids; platinum coordination complexes;
alkylating agents such as nitrogen mustards, oxazaphosphorines, alkylsulfonates, nitrosoureas, and
triazenes; antibiotic agents such as anthracyclins, actinomycins and bleomycins; topoisomerase II
inhibitors such as epipodophyllotoxins; antimetabolites such as purine and pyrimidine analogues
and anti-folate compounds; topoisomerase [ inhibitors such as camptothecins; hormones and
hormonal analogues; signal transduction pathway inhibitors; non-receptor tyrosine kinase
angiogenesis inhibitors; immunotherapeutic agents; proapoptotic agents; and cell cycle signaling
inhibitors.

Typically, any chemotherapeutic agent that has activity against a susceptible neoplasm
being treated may be utilized in combination with the compounds the invention, provided that the
particular agent is clinically compatible with therapy employing a compound of the invention,
Typical anti-neoplastic agents useful in the present invention include, but are not limited to:
alkylating agents, anti-metabolites, antitumor antibiotics, antimitotic agents, topoisomerase 1 and I1
inhibitors, hormones and hormonal analogues; retinoids, signal transduction pathway inhibitors
including inhibitors of ceil growth or growth factor function, angiogenesis inhibitors, and
serine/threonine or other kinase inhibitors; cyclin dependent kinase inhibitors; antisense therapies
and immunotherapeutic agents, including monoclonals, vaccines or other biological agents,

Signal transduction pathway inhibitors are those inhibitors which block or inhibit a
chemica! process which evokes an intracellular change. As used herein this change is cell
proliferation or differentiation or survival. Signal transduction pathway inhibitors useful in the
present invention include, but are not limited to, inhibitors of receptor tyrosine kinases, non-

receptor tyrosine kinases, SH2/SH3 domain blockers, serine/threonine kinases, phosphatidyl
12
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inositol-3-OH kinases, myoinosito! signaling, and Ras oncogenes. Signal transduction pathway
inhibitors may be employed in combination with the compounds of the invention in the
compositions and methods described above.

Receptor kinase angiogenesis inhibitors may also find use in the present invention.
Inhibitors of angiogenesis related to VEGFR and TIE-2 are discussed above in regard to signal
transduction inhibitors (both are receptor tyrosine kinases). Other inhibitors may be used in
combination with the compounds of the invention. For example, anti-VEGF antibodies, which do
not recognize VEGFR (the receptor tyrosine kinase), but bind to the ligand; small molecule
inhibitors of integrin (alpha, beta,) that inhibit angiogenesis; ¢ndostatin and angiostatin (non-RTK)
may also prove useful in combination with the compounds of the invention. One example of &
VEGFR antibody is bevacizumab (AVASTIN®).

Several inhibitors of growth factor receptors are under development and include ligand
antagonists, antibodies, tyrosine kinase inhibitors, anti-sense oligonucleotides and aptamers. Any
of these growth factor receptor inhibitors may be employed in combination with the compounds of
the invention in any of the compositions and methods/uses described herein. Trastuzumab
(Herceptin®) is an example of an anti-erbB2 antibody inhibitor of growth factor function. One
example of an anti-erbB1 antibody inhibitor of growth factor function is cetuximab (Erbitux™,
C225). Bevacizumab (Avastin®) is an example of a monoclonal antibody directed against
VEGFR. Examples of small molecule inhibitors of epidermal growth factor receptors include but
are not limited to lapatinib (Tykerb™) and erlotinib (TARCEVA®). Imatinib mesylate
(GLEEVEC®) is one example of a PDGFR inhibitor. Examples of VEGFR inhibitors include
pazopanib, ZD6474, AZD2171, PTK 787, sunitinib and sorafenib. Pazopanib and the compounds
of Tormula I an their salts are of particular interest.

Anti-microtubule or anti-mitotic agents are phase specific agents active against the
microtubules of tumor cells during M or the mitosis phase of the cell cycle. Examples of anti-
microtubule agents include, but are not limited to, diterpenoids and vinca alkaloids.

Diterpenoids, which are derived from natural sources, are phase specific anti -cancer
agents that operate at the Go/M phases of the cell cycle. It is believed that the diterpenoids
stabilize the B-tubulin subunit of the microtubules, by binding with this protein. Disassembly of
the protein appears then to be inhibited with mitosis being arrested and cell death following.
Examples of diterpenoids include, but are not limited to, paclitaxel and its analog docetaxel.

Paclitaxel, 58,20-epoxy-1,2a.,4,7B,108, 1 3a-hexa-hydroxytax-11-en-9-one 4,10-diacetate
2-benzoate 13-ester with (2R,3S)-N-benzoyl-3-phenylisosering; is a natural diterpene product
isolated from the Pacific yew tree Taxus brevifolia and is commercially available as an injectable

solution TAXOL®. It is a member of the taxane family of terpenes. It was first isolated in 1971 by
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Wani etal. J. Am. Chem, Soc., 93:2325. 1971), who characterized its structure by chemical and
X-ray crystallographic methods., One mechanism for its activity relates to paclitaxel's capacity to
bind tubulin, thereby inhibiting cancer cell growth. Schiff et al,, Proc. Natl, Acad, Sci. USA,
77:1561-1565 (1980); Schiff et al., Nature, 277:665-667 (1979); Kumar, J. Biol, Chem, 256:
10435-10441 (1981). For a review of synthesis and anticancer activity of some paclitaxel
derivatives see: D. G. I. Kingston er a/., Studies in Organic Chemistry vol. 26, entitled ‘New
trends in Natural Products Chemistry 1986, Attaur-Rahman, P.W. Le Quesne, Eds. (Elsevier,
Amsterdam, 1986) pp 219-235.

Paclitaxel has been approved for clinical use in the treatment of refractory ovarian cancer
in the United States (Markman et al., Yale Journal of Biology and Medicine, 64:583, 1991;
McGuire et al., Ann. Intem, Med., 111:273,1989) and for the treatment of breast cancer (Holmes et
al., J. Nat, Cancer Inst., 83:1797,1991.) It is a potential candidate for treatment of neoplasms in the
skin (Einzig et. al., Proc. Am. Soc. Clin. Oncol., 20:46) and head and neck carcinomas (Forastire
et. al., Sem. Oncol., 20:56, 1990). The compound also shows potential for the treatment of
polycystic kidney disease (Woo et. al.,, Nature, 368:750. 1994), lung cancer and malaria.
Treatment of patients with paclitaxel results in bone marrow suppression (multiple cell lineages,
Ignoff, R_1. et. al, Cancer Chemotherapy Pocket Guide, 1998) related to the duration of dosing
above a threshold concentration (50nM) (Kearns, C.M. et. al., Seminars in Oncology, 3(6) p.16-23,
1995).

Docetaxel, (2R,38)- N-carboxy-3-phenylisoserine, N-rert-butyl ester, 13-ester with 54-20-
epoxy-1,2a,4,78,100,13c-hexshydroxytax-11 -en-9-one 4-acetate 2-benzoate, trihydrate; is
commercially available as an injectable solution as TAXOTERE®. Docetaxel is indicated for the
treatment of breast cancer. Docetaxel is a semisynthetic derivative of paclitaxel g.v., prepared
using a natural precursor, 10-deacetyl-baccatin 111, extracted from the needle of the European Yew
tree. The dose limiting toxicity of docetaxel is neutropenia.

Vinca alkaloids are phase specific anti-neoplastic agents derived from the periwinkle
plant, Vinca alkaloids act at the M phase (mitosis) of the cell cycle by binding specifically to
tubulin. Consequently, the bound tubulin molecule is unable to polymerize into microtubules.
Mitosis is believed to be arrested in metaphase with cell death following. Examples of vinca
alkaloids include, but are not himited to, vinblastine, vingcristine, and vinorelbine.

Vinblastine, vincaleukoblastine sulfate, is commercially available as VELBAN® as an
injectable solution, Although, it has possible indication as a second line therapy of various solid
tumors, it is primarily indicated in the treatment of testicular cancer and various lymphornas
including Hodgkin’s Disease; and lymphocytic and histiocytic lymphomas. Myelosuppression is

the dose limiting side effect of vinblastine.
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Vincristine, vincaleukoblasting, 22-0x0-, sulfate, is commercially available as
ONCOVIN® as an injectable solution. Vincristine is indicated for the treatment of acute leukemias
and has also found use in treatment regimens for Hodgkin’s and non-Hodgkin’s malignant
lymphomas. Alopecia and neurologic effects are the most common side effect of vincristine and to
a lesser extent myelosupression and gastrointestinal mucositis effects occur.

Vinorelbine, 3°,4’-didehydro -4’-deoxy-C’ -norvincaleukoblastine [R-(R*,R*)-2,3-
dihydroxybutanedioate (1:2)(salt)], commercially available as an injectable solution of vinorelbine
tartrate (NAVELBINE®), is a semisynthetic vinca alkaloid. Vinorelbine is indicated as a single
agent or in combination with other chemotherapeutic agents, such as cisplatin, in the treatment of
various solid tumors, particularly non-small cell lung, advanced breast, and hormone refractory
prostate cancers. Myelosuppression is the most common dose limiting side effect of vinorelbine.

Platinum coordination complexes are non-phase specific anti-cancer agents, which are
interactive with DNA. The platinum complexes enter tumor cells, undergo, aquation and form
intra- and interstrand crosslinks with DNA causing adverse biological effects to the tumor,
Examples of platinum coordination complexes include, but are not limited to, cisplatin and
carboplatin.

Cisplatin, cis-diamminedichloroplatinum, is commercially available as PLATINOL® as an
injectable solution. Cisplatin is primarily indicated in the treatment of metastatic testicular and
ovarian cancer and advanced bladder cancer. The primary dose limiting side effects of cisplatin
are nephrotoxicity, which may be controlled by hydration and diuresis, and ototoxicity.

Carboplatin, platinum, diammine [1,1-cyclobutane-dicarboxylate(2-)-0,0], is
commercially available as PARAPLATIN® as an injectable solution. Carboplatin is primarily
indicated in the first and second line treatment of advanced ovarian carcinoma. Bone marrow
suppression is the dose limiting toxicity of carboplatin.

Alkylating agents are non-phase anti-cancer specific agents and strong electrophiles.
Typically, alkylating agents form covalent linkages, by alkylation, to DNA through nucleophilic
moieties of the DNA molecule such as phosphate, amino, sulthydryl, hydroxyl, carboxyl, and
imidazole groups. Such alkylation disrupts nucleic acid function leading to cell death. Examples
of alkylating agents include, but are not limited to, nitrogen mustards such as cyclophosphamide,
melphalan, and chlorambucil; alkyl sulfonates such as busulfan; nitrosoureas such as carmustine;
and triazenes such as dacarbazine.

Cyclophosphamide, 2-[bis(2-chloroethyl)amino]tetrahydro-2H-1,3,2-0xazaphosphorine 2-
oxide monohydrate, is commercially available as an injectable solution or tablets as CYTOXAN®,
Cyclophosphamide is indicated as a single agent or in combination with other chemotherapeutic

agents, in the treatment of malignant lymphomas, multiple myeloma, and leukemias. Alopecia,
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nausea, vomiting and leukopenia are the most common dose limiting side effects of
cyclophosphamide.

Melphalan, 4-[bis(2-chloroethyl)amino]-L-phenylalanine, is commercially available as an
injectable solution or tablets as ALKERAN®, Melphalan is indicated for the palliative treatment
of multiple myeloma and non-resectable epithelial carcinoma of the ovary. Bone marrow
suppression is the most common dose limiting side effect of melphalan.

Chlorambucil, 4-[bis(2-chloroethyl)amino]benzenebutanoic acid, is commercially
available as LEUKERAN?® tablets. Chlorambucil is indicated for the palliative treatment of
chronic lymphatic leukemia, and malignant lymphomas such as lymphosarcoma, giant follicular
lymphoma, and Hodgkin’s disease. Bone marrow suppression is the most common dose limiting
side effect of chlorarnbucil.

Busulfan, 1,4-butanediol dimethanesulfonate, is commercially available as MYLERAN®
TABLETS. Busulfan is indicated for the palliative treatment of chronic myelogenous leukemia.
Bone marrow suppression is the most common dose limiting side effects of busulfan.

Carmustine, 1,3-[bis(2-chloroethyl)-1-nitrosourea, is commercially available as single
vials of lyophilized material as BICNU®, Carmustine is indicated for the palliative treatment as a
single agent or in combination with other agents for brain tumors, multiple myeloma, Hodgkin’s
disease, and non-Hodgkin’s lymphomas. Delayed myelosuppression is the most common dose
limiting side effects of carmustine.

Dacarbazine, 5-(3,3-dimethyl-1-triazeno)-imidazole-4-carboxamide, is commercially
available as single vials of material as DTIC-Dome®. Dacarbazine is indicated for the treatment of
metastatic malignant melanoma and in combination with other agents for the second line treatment
of Hodgkin’s Disease. Nausea, vomiting, and anorexia are the most common dose limiting side
effects of dacarbazine.

Antibiotic anti-neoplastics are non-phase specific agents, which bind or intercalate with
DNA. Typically, such action results in stable DNA complexes or strand breakage, which disrupts
ordinary function of the nucleic acids leading to cell death. Examples of antibiotic anti-neoplastic
agents include, but are not limited to, actinomycins such as dactinomycin, anthrocyclins such as
daunorubicin and doxorubicin; and bleomycins,

Practinomyecin, also know as Actinomycin D, is commercially available in injectable form
as COSMEGEN®. Dactinomycin is indicated for the treatment of Wilm’s tumor and
rhabdomyosarcoma. Nzusea, vomiting, and anorexia are the most common dose limiting side
effects of dactinomycin.

Daunorubicin, (88-cis-)-8-acetyl-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-
hexopyranosyljoxy]-7,8,9,10-tetrahydro-6,8,1 1 -trihydroxy- 1 -methoxy-5,1 2 naphthacenedione
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hydrochloride, is commercially available as a liposomal injectable form as DAUNOXOMES or as
an injectable as CERUBIDINE®. Daunorubicin is indicated for remission induction in the
treatment of acute nonlymphocytic leukemia and advanced HIV associated Kaposi’s sarcoma,
Myelosuppression is the most common dose limiting side effect of daunorubicin.

Doxorubicin, (85, 108)-10-[(3-amino-2,3,6-trideoxy-u-L-lyxo-hexopyranosyl)oxy]-8-
glycoloyl, 7,8,9,10-tetrahydro-6,8,1 1 -trihydroxy-1-methoxy-5,12 naphthacenedione hydrochloride,
is commercially available as an injectable form as RUBEX® or ADRIAMYCIN RDF®,
Doxorubicin is primarily indicated for the treatment of acute lymphoblastic leukemia and acute
myeloblastic leukemia, but is also a useful component in the treatment of some solid tumors and
lymphomas. Myelosuppression is the most common dose limiting side effect of doxorubicin.

Bleomycin, a mixture of cytotoxic glycopeptide antibiotics isolated from a strain of
Streptomyces verticillus, is commercially available as BLENOXANE®, Bleomycin is indicated as
a palliative treatment, as a single agent or in combination with other agents, of squamous cell
carcinoma, lymphomas, and testicular carcinomas. Pulmonary and cutaneous toxicities are the
most common dose limiting side effects of bleomycin,

Topoisomerase II inhibitors include, but ar¢ not limited to, epipodophyllotoxins.

Epipodophyllotoxins are phase specific anti-neoplastic agents derived from the mandrake
plant. Epipodophyllotoxins typically affect cells in the S and G, phases of the cell cycle by
forming a ternary complex with topoisomerase I1 and DNA causing DNA strand breaks. The
strand breaks accumulate and cell death follows. Examples of epipodophyllotoxins include, but
are not limited to, etoposide and teniposide.

Etoposide, 4'-demethyl-epipodophyllotoxin $[4,6-0-(R )-ethylidene-B-D-
glucopyranoside], is commercially available as an injectable solution or capsules as VePESID®
and is commonly known as VP-16. Etoposide is indicated as a single agent or in combination with
other chemotherapy agents in the treatment of testicular and non-small cell lung cancers.
Myelosuppression is the most common side effect of etoposide. The incidence of leucopenia tends
to be more severe than thrombocytopenia.

Teniposide, 4" -demethyl-epipodophyllotoxin 9[4,6-0-(R )-thenylidene-B-D-
glucopyranoside], is commercially available as an injectable solution as VUMON® and is
commonly known as VM-26. Teniposide is indicated as a single agent or in combination with
other chemotherapy agents in the treatment of acute leukemia in children. Myelosuppression is the
most common dose limiting side effect of teniposide. Teniposide can induce both leucopenia and
thrombocytopenia.

Antimetabolite neoplastic agents are phase specific anti-neoplastic agents that act at §

phase (DNA synthesis) of the cell cycle by inhibiting DNA synthesis or by inhibiting purine or
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pyrimidine base synthesis and thereby limiting DNA synthesis. Consequently, S phase does not
proceed and cell death follows. Examples of antimetabolite anti-neoplastic agents include, but are
not limited to, fluorouracil, methotrexate, cytarabine, mecaptopurine, thioguanine, and
gemcitabine.

5-fluorouracil, 5-fluoro-2,4- (1H,3H) pyrimidinedione, is commercially available as
fluorouracil. Administration of 5-fluorouracil leads to inhibition of thymidylate synthesis and is
also incorporated into both RNA and DNA. The result typically is cell death. 5-fluorouracil is
indicated as a single agent or in combination with other chemotherapy agents in the treatment of
carcinomas of the breast, colon, rectum, stomach and pancreas. Myelosuppression and mucositis
are dose limiting side effects of 5-fluorouracil. Other fluoropyrimidine analogs include 5-fluoro
deoxyuridine (floxuridine) and 5-fluorodeoxyuridine monophosphate.

Cytarabine, 4-amino-1-B-D-arabinofuranosyl-2 (1H)-pyrimidinone, is commercially
available as CY TOSAR-U® and is commonly known as Ara-C. It is believed that cytarabine
exhibits cell phase specificity at S-phase by inhibiting DNA chain elongation by terminal
incorporation of cytarabine into the growing DNA chain. Cytarabine is indicated as a single agent
or in combination with other chemotherapy agents in the treatment of acute leukemia, Other
cytidine analogs include 5-azacytidine and 2°,2’-difluorodeoxycytidine (gemcitabine). Cytarabine
induces leucopenia, thrombocytopenia, and mucositis.

Mercaptopurine, 1,7-dihydro-6H-purine-6-thione monohydrate, is commercially available
as PURINETHOL®. Mercaptopurine exhibits cell phase specificity at S-phase by inhibiting DNA
synthesis by an as of yet unspecified mechanism, Mercaptopurine is indicated as a single agent or
in combination with other chemotherapy agents in the treatment of acute leukemia.
Myelosuppression and gastrointestinal mucositis are expected side effects of mercaptopurine at
high doses. A useful mercaptopurine analog is azathioprine.

Thioguanine, 2-amino-1,7-dihydro-6H-purine-6-thione, is commercially available as
TABLOID®. Thioguanine exhibits cell phase specificity at S-phase by inhibiting DNA synthesis
by an as of yet unspecified mechanism. Thioguanine is indicated as a single agent or in
combination with other chemotherapy agents in the treatment of acute leukemia.
Myelosuppression, including leucopenia, thrombocytopenia, and anemia, is the most common dose
limiting side effect of thioguanine administration. However, gastrointestinal side effects occur and
can be dose limiting. Other purine analogs include pentostatin, erythrohydroxynonyladenine,
fludarabine phosphate, and cladribine,

Gemcitabine, 2'-deoxy-2’, 2’ difluorocytidine monohydroechloride (B-isomer), is
commercially available as GEMZAR®, Gemcilabine exhibits cell phase specificity at S-phase and
by blocking progression of cells through the Gi/S boundary. Gemgcitabine is indicated in
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combination with cisplatin in the treatment of locally advanced non-small cell lung cancer and
alone in the treatment of locally advanced pancreatic cancer. Myelosuppression, including
leucopenia, thrombocytopenia, and anemia, is the most common dose limiting side effect of
gemcitabine administration.

Methotrexate, N-[4[[(2,4-diamino-6-pteridinyl) methyllmethylamino] benzoyl]-L-
glutamic acid, is commercially available as methotrexate sodium. Methotrexate exhibits cell phase
effects specifically at S-phase by inhibiting DNA synthesis, repair and/or replication through the
inhibition of dyhydrofolic acid reductase which is required for synthesis of purine nucleotides and
thymidylate., Methotrexate is indicated as a single agent or in combination with other
chemotherapy agents in the treatment of choriocarcinoma, meningeal leukemia, non-Hodgkin’s
lymphoma, and carcinomas of the breast, head, neck, ovary and bladder. Myelosuppression
(leucopenia, thrombocytopenia, and anemia) and mucositis are expected side effect of
methotrexate administration.

Camptothecins, including, camptothecin and camptothecin derivatives are available or
under development as Topoisomerase 1 inhibitors. Camptothecins cytotoxic activity is believed to
be related to its Topoisomerase 1 inhibitory activity. Examples of camptothecins include, but are
not limited to irinotecan, topotecan, and the various optical forms of 7-(4-methylpiperazino-
methylene)-10,11-ethylenedioxy-20-camptothecin described below.

Ininotecan HCI, (4S)-4,11-diethyl-4-hydroxy-9-[(4-piperidinopiperidino) carbonyloxy]-
1H-pyrano[3’,4°,6,7)indolizino[ 1,2-b]quinoline-3,14(4H,12H)-dione hydrochloride, is
commercially available as the injectable solution CAMPTOSAR®.

Irinotecan is a derivative of camptothecin which binds, along with its active metabolite
SN-38, to the topoisomerase I - DNA complex. It is believed that cytotoxicity occurs as & result of
irreparable double strand breaks caused by interaction of the topoisomerase 1 : DNA : irintecan or
SN-38 ternary complex with replication enzymes. Irinotecan is indicated for treatment of
metastatic cancer of the colon or rectum. The dose limiting side effects of irnotecan HCl are
myelosuppression, including neutropenia, and Gl effects, including diarrhea.

Topotecan HCI, (8)-10-[(dimethylamino)methyl]-4-ethyl-4,9-dihydroxy-1H-
pyrano[3°,4°,6,7)indolizino 1,2-b]quinoline-3,14-(4H,12H)-dione monohydrochloride, is
commercially available as the injectable solution HYCAMTIN®, Topotecan is a derivative of
camptothecin which binds to the topoisomerase [ - DNA complex and prevents religation of
singles strand breaks caused by Topoisomerase I in response to torsional strain of the DNA
molecule. Topotecan is indicated for second line treatment of metastatic carcinoma of the ovary
and small cell lung cancer. The dose limiting side effect of topotecan HCI is myelosuppression,

primarily neutropenia.
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The following schemes illustrate how compounds of the present invention can be
prepared. The specific solvents and reaction conditions referred to are also illustrative and are not
intended to be limiting,

Schemes

Compounds of formula (I) may be prepared by the methods outlined in Scheme 1 below.
Compounds of formula (IT) and (II) are commercially available or may be synthesized using
techniques conventional in the art. The L group for compound (III) represents a leaving group
such as F or Cl. The compounds of formula (IT) and (I1I) may be reacted under reflux or
microwave conditions to afford intermediate (IV). The addition reaction is typically done using a
polar, protic solvents such as n-butanol or iso-propanol. Altermatively, metal catalyzed coupling
reaction conditions may be used. When compound (II) includes a functional group in need of
protection, for example, a hydroxyl or amino group, an appropriate protecting group is
advantageously used. Compounds of formula (IV) may then be reacted with an aminopyrazole
(V), which is commercially available or which may be synthesized using techniques conventional
in the art, to afford a compound of formula (I). The reaction is typically carried out in the presence
of a metal catalyst, such as a palladium salt, along with an appropriate phosphine ligand.
Alternatively, the reaction can be carried out with a catalytic amount of an acid such as
hydrochloric or trifluoroacetic acid and in a suitable solvent such as water, 1,4-dioxane, or iso-
propanol or a combination thereof; the reaction is advantageously carried out at an advanced
temperature, for exampie, under refluxing conditions, or by using a microwave apparatus. The
acid catalyst is typically present in an amount of 10-30 mol% with respect to the compound of
formula (I).

Scheme |

1
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HN Ly ,QI _m );I
Q. R
Y; N

R 23
(i vy {0
Compounds of formula (VIII) may be conveniently prepared by the methods outlined in
Scheme 1, but starting with an appropriate anthranilamide (V1), as outlined in Scheme 2.
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Scheme 2
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Compound (VI) may contain additional substituents. For example, as shown in Scheme 3,
benzoxazine (IX), which is either commercially available or synthesized using techniques
5  conventional in the art, can be ring-opened with an amine to form benzamide (X), which can then

undergo addition with compound (IH) to yield the compound of formula (XI).

Scheme 3
g
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by H, 5 N'Ra
o“ 00 e Y

(1X) (X) (XI) R
10 A compound of formula (XIT) may be prepared by reacting a compound of formula (II)

with & compound of formula (XIII). This reaction can be carried out as described in Scheme 1.
Compounds of formula (XII) may then be reacted with a compound of formula (XIV) to give
compounds of formula (I). The reaction may be carried out in inert solvent, in the presence of a

metal catalyst and appropriate ligand.

15
Scheme 4
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Certain compounds of formula (I) can also be prepared as outlined in Scheme 5. The
amino group of the compound of formula (XV) can first be reacted with diketene followed by
20  acylation and treatment with a hydrazine. Compound of formula (XVI) can then be obtained by
treatment with acid, then reacted with a compound of formula (IT) to give a compound of formula

{I). This last reaction can be carried out as described in Scheme 1.
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Scheme 5

1

HNT N Er)

(xv)

(n Y

o]
N
ﬂ.— >1 (II(Br)

2) Ac,0
3) R”NHNH-‘,

4)H o)

PCT/US2009/062163

)

Compounds of formula (V) can be made by the condensation of a substituted hydrazine

(XVIII) with the appropriate cyano-ketone (XVII), for example, according to the procedures of
5 Honma, T. et al. /. Med. Chem. 2002, Vol. 44 (26), 4628-4640 or Adachi, I. et al. Chemical &

Pharmaceutical Bulletin 1987, 35(8), 3235-52 as outlined in Scheme 6,

R'3 R"
N

NH,

Scheme 6

10 Scheme 7

HN R
/)N H
R XVl
R13
(XviI)

A compound of formula (XXI) can also be prepared as outlined in Scheme 7. The nitrile

of formula (XIV) can be hydrolyzed to a carboxylic acid of formula (XX) and then coupled with

an amine to give compounds of formula (XXI).

E;'I“

L I(Br) R'

H,N D) /%j
il
N

(Vi) (XVI“]
- o HN;RJ
R
12, 00—
R™ R 3” u
O "OH
(XX)
15
EXPERIMENTALS

Biochemical assay for FAK activity

Assay |: GST-tagged (glutathione S-transferase-tagged) FAK was purchased from

Invitrogen (PV3832) (www.invitrogen.com). The activity of FAK was measured by monitoring
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the phosphorylation of a peptide substrate (Ac-RRRRRRSETDDY AEIID-NH;; (SEQ ID NO: 1)
i.e.Ac-Arg-Arg-Arg-Arg-Arg-Ser-Glu-Thr-Asp-Asp-Tyr-Ala-Glu-Ile-lle-Asp-NHy) in the
presence of a radio-labeled ATP. To measure inhibitors of FAK, compounds were first prepared
as & 10x stock in 10% DMSO. A small portion of each solution (4 uL) was added to a 96-well
plate (Corning, 3884). A 6-nM GST-FAK solution was prepared in 1.1x reaction buffer
containing 44 mM HEPES, pH=7.2, 11 mM MgCl;, 2.2 mM MnCl, 1.1 mM DTT and 0.011%
Tween-20. Then, 20 pL of the 6 nM GST-FAK solution were pre-incubated with the compounds
for 30 min at room temperature. The reaction was initiated by adding 16 uL of substrates (62.5 pM
peptide, 5 uM ATP and ~0.02 mCi/mL *P-y-ATP) prepared in the above reaction buffer. The
reaction was allowed to proceed for 90 min before being quenched with 40 uL of 1% H3PO,.. A
portion of the reaction mixture (60 pL) was transferred to a phospho-cellulose filter plate
(Millipore; www.millipore.com, MAPHNOBS50) and incubated for 20 minutes. The plate was
filtrated, washed three times using 150 uL of 0.5% H;PO, and dried at 50° C for 30 min. After the
addition of 60 uL Microscint-20 to the plate, radioactivity was measured using a TopCount
(PerkinElmer; www.PerkinElmer.com).

Assay 2: Flag-His-TEV-FAKI was prepared in-house. Full length Human FAK was
expressed using baculovirus in S cells with N-terminal FLAG-6xHis tags followed by a TEV
cleavage site (FLAG-6xHis-TEV-huFAK). The activity of FAK was measured by monitoring the
phosphorylation of LANCE Ultra NH,-(ULight)-CSETDDY AEIID-COOH (SEQ ID NO: 2) (C=
cysteine S = serine, E = glutamic acid, T = threonine, D = aspartic acid, Y = tyrosine, A = alanine,
I = isoluecine) substrate (purchased from Perkin Elmer Life Sciences). To measure inhibitors of
FAK, compounds were first prepared as a 100X stock in 100% DMSQ. A small portion of each
compound solution (50 nL) was added to a black 384-well low-volume microtiter plate (Greiner
784076). A 1.2nM Flag-His-TEV-FAK] solution was prepared in 1X reaction buffer containing
40mM Tris/Tris-HCL, 10mM MgCl2, 1mM CHAPS, at a pH of 7.5, with ImM DTT added. 2.5ul
of the 1.2 nM Flag-FAK solution was added to the plates and pre-incubated with the compounds
for 30 min at room temperature. Then, 2.5 uL of substrate solution (0.1 uM of P2 FAK-tide
specific substrate (Lance Ultra NH2-(ULight)-CSETDDYAEIID-COOH (SEQ ID NO: 2) from
Perkin Elmer), 10uM ATP and the 1x reaction buffer described above), was added to the plate to
initiate the reaction. After incubating for 120 minutes at room temperature, the reaction is
quenched by adding 5 uL of 20mM EDTA and 5nMEu-Anti-pTyr antibody in 1X LANCE
detection buffer. After a 30 minute incubation at room temperature, the plate is read on a Perkin
Elmer Viewlux with a 320-340nm excitation filter and measuring emission at 615nm and 665nm.
The ratio of 665nm/615nm is used for data normalization.

The following Table A provides specific data for compounds of the below

Examples as run in one or both of the foregoing assays. These data were generated in at least one
23
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run in the noted assay; repeats assay runs may have given or may give readouts that vary to some

degree from these data.
Table A
Example No. Assay 1 FAK TRF PXCsp Assay 2 FAK H 31284A TRF PXCsp

1 8.7 7.8
2 8.8 8
3 9.2 8.3
4 9 8.2
5 9 8.1
6 8.9 8.3
7 9.1 8
8 9.2 8.3
9 9 8.2
10 9.1 8
11 3.7 8.2
12 8.6 8.3
13 9.3 8.7
14 3.6 7.7
15 8.6 7.7
16 8.9 7.7
17 8.9 7.4
18 8

19 8.3 7.2
20 3 7.4
21 8.5 7.2
22 7.5 6.6
23 7.1 6.7
24 8.2 7.2
25 8.6 7.5
26 9.4 8.4
27 8.7 8.1
28 9.4 8.6
29 9.3 8.7
30 9.4 8.8
31 3.4

32 9.4 g
33 9.4

34 9.3

36 0.4 8.8
37 8.4 7.7
38 6.6 6
39 9.4 8.3
40 8.9 8.6
41 9.4 8.7
42 7.9 7.3
43 8.3 7.6
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Example No. Assay 1 FAK TRF PXCsg Assay 2 FAK H 31284A TRF PXCsqo
44 8.2 7.2
45 8 7.2
46 7.9
47 8.6
49 7.2
50 7.9
51 7.7
52 8.2
53 7.4
54 7.5
55 8
56 7.8
58 7.3
59 9.2 8.3
60 7.9
61 7.6
62
63 7.3
64 7.1
65 : 7.8
66 8.7 7.5
67 7.2 8.3
69 8.6
70 8.2
71 8.2
72 8.6
73 8.9

Chemistry Examples

The following chemistry examples are for illustrative purposes only and are not intended
to limit the scope of the present invention. The compounds were named using ACD Name
software (Advanced Chemistry Development, www.acdlabs.com). All compounds have pICs of
greater than 6.5 for the above-described biochemical assay.

A PE Sciex API 150 single quadrupole mass spectrometer (PE Sciex, Thornhill, Ontario,
Canada) was operated using electrospray ionization in the positive ion detection mode. The
nebulizing gas was generated from a zero air generator (Balston Inc., Haverhill, MA;
www.parker,com) and delivered at 65 psi and the curtain gas was high purity nitrogen delivered
from a Dewar liquid nitrogen vessel at 50 psi. The voltage applied to the electrospray needle was
4.8 kV. The orifice was set at 25 V and mass spectrometer was scanned at a rate of 0.5 scan/sec
using a step mass of 0.2 amu and collecting profile data.

Method A, LCMS. Samples are introduced into the mass spectrometer using a CTC PAL

autosampler (LEAP Technologies, Carrboro, NC) equipped with a hamilton 10 uL syringe which
25
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performed the injection into a Valco 10-port injection valve. The HPLC pump was a Shimadzu
LC-10ADvp (Shimadzu Scientific Instruments, Columbia, MD) operated at 0.3 mL/min and a
linear gradient 4.5% A to 90% B in 3.2 min. with a 0.4 min. hold. The mobile phase was
composed of 100% (H,O 0.02% TFA) in vessel A and 100% (CH;CN 0.018% TFA) in vessel B.
The stationary phase is Aquasil (C18) and the column dimensions are 1 mm x 40 mm. Detection
was by UV at 214 nm, evaporative light-scattering (ELSD) and MS.

Method B, LCMS. Altematively, an Agilent 1100 analytical HPLC system with an
LC/MS was used and operated at | mL/min and a linear gradient 5% A to 100% B in 2.2 min with
a 0.4 min hold. The mobile phase was composed of 100% (H;O 0.02% TFA) tn vessel A and
100% (CH3CN 0.018% TFA) in vessel B, The stationary phase was Zobax (C8) with a 3.5 um
partical size and the column dimensions were 2.1 mm x 50 mm. Detection was by UV at 214 nm,
evaporative light-scattering (ELSD) and MS.

Method B, LCMS. Alternatively, an MDSSCIEX API 2000 equipped with a capillary
columnn of (50 x 4.6 mm, 5 um) was used. HPLC was done on Agilent-1200 series UPLC system
equipped with column Zorbax SB-C18 (50 x 4.6 mm, 1.8 um) eluting with CH;CN: ammonium
acetate buffer. The reactions were performed in the microwave (CEM, Discover).

1H-NMR (hereinafter "NMR") spectra were recorded at 400 MHz using a Bruker
AVANCE 400 MHz instrument, with ACD Spect manager ver 10 using for reprocessing.
Multiplicities indicated are: s=singlet, d=doublet, t=triplet, g=quartet, m=multiplet, dd = doublet of
doublets, dt=doublet of triplets etc. and br indicates a broad signal.

Analytical HPLC: Products were analyzed by Agilent 1 100 Analytical Chromatography
system, with 4.5 x 75 mm Zorbax XDB-CI18 column (3.5 um) at 2 mL/min with a 4 min gradient
from 5% CH;CN (0.1% formic acid) to 95% CH,CN (0.1% formic acid) in H,O (0.1% formic
acid)and a | min hold.

Preparative HPLC: Products were purified using a Gilson preparative chromatography
system with & 75 x 30 mm [, D. YMC CombiPrep ODS-A column (5 pm) (www,waters.com) at 50
mL/min with a 10 min gradient from 5% CH;CN (0.1% formic acid) to 95% CH;CN (0.1% formic
acid) in H»O (0.1% formic acid) and a 2 min hold; alternatively, products were purified using an
Agilent 1100 Preparative Chromatography system, with 100 x 30 mm Gemini C18 column (5 um)
at 60 mL/min with a 10 min gradient from 5% CH;CN (0.1% formic acid) to 95% CH\CN (0.1%
formic acid) in H>O (0.1% formic acid) and a 2 min hold.

Preparative normal phase chromatography was carried out using an Analogix IntelliFlash
280 System with SuperFlash Sepra Si 50 columns. Alternatively, reverse-phase HPLC was
performed on Agilent using Zorbax SB - C18 column (21.2 % 250 mm, 7um) eluting with CH;CN:
ammonium acetate buffer (10 uM) at pH 6.8.

26
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Examples
Example 1
1a) 2-[(2.5-Dichloro-4-pyridinyl)amino]-N-methyl mi
ci

N7 =
I/

c NH
\-CHs
H

A 150-mL sealed tube was charged with 2,5-dichloro-4-iodopyridine (3.5 g, 12.78 mmol),
2-amino-N-methylbenzamide (1.919 g, 12.78 mmol} and tripotassium phosphate (8.14 g, 38.3
mmol) in 1,4-dioxane (100 mL). The reaction mixtuie was degassed with nitrogen for 10 min.
Bis(2-diphenylphosphinopheny!)ether (DPEPhos, 0.688 g, 1.278 mmol) and Pd(OAc), (0.115 g,
0.511 mmol) were added and the reaction mixture was heated in a 120° C oil bath over night. The

reaction mixture was filtered through celite, which was washed with dioxane. The solvent was
evaporated to dryness and the solid was washed with EtOH (10 mL x 3) to give 2.14 g (56%) of

product as an off white solid.

A 50-mL sealed tube was charged with PA(OAc); (18 mg, 0.08 mmol) and 2,2"-bis
(diphenylphosphino)-1,1'-binaphthyl (BINAP, 50 mg, 0.08 mmol) in 1,4-dioxane (10 mL). The
mixture was degassed using bubbling nitrogen for 40 min and heated at 50° C for 1h. Then the
mixture was cooled to room temperature whereupon 2-[(2,5-dichlora-4-pyridinyl)amino]-V-
methyl-benzamide (300 mg, 1.01 mmol), 2-methyl-5-phenyl-2H-pyrazol-3-ylamine (704 mg, 4.06
mmol) and cesium carbonate (960 mg, 2.96 mmol) were added under an inert atmosphere. The
tube was sealed and heated at 120° C overnight. The reaction mixture was concentrated under
reduced pressure and the crude product was purified by column chromatography (silica gel, eluted
with dichloromethane-methanol (DCM-MeOH) 99:1 followed by purification by preparatory TLC
1o afford the desired compound as a off white solid (25 mg, 5%). 'H NMR (400 MHz, DMSO-ds)
& 2.76 (d, 3H,J = 4.52 Hz), 3.68 (s, 3H), 6.69 (s,1 H), 6.85 (s, 1H), 7.07-7.14 (m, 1 H), 7.25-7.31
(m, 1H), 7.36-7.42 (m, 2H), 7.46-7.53 (m, 1 H), 7.63 (d, 1H, /= 8.08 Hz), 7.69 (d, |H, /=74
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Hz), 7.75(d, 2 H,) = 7.16 Hz), 8.04 (s, 1H), 8.69 (brs, 1H), 8.81 (s, |H), 10.13 (s, 1H). LC-MS
calculated for C;3H CINsO (M + H) 433.15, found 433.3. HPLC purity 96 % at A = 200 nm and
99 % at A = 260 nm,

10

A mixture of 2-[(2,5-dichloro-4-pyridinyl)amino]-N-methylbenzamide (100 mg,
0.338 mmol), 5-amino-1-methyl-1H-pyrazole (65.6 mg, 0.675 mmol), Cs;CO, (220 mg, 0.675
mmol), tris(dibenzylideneacetone)dipalladium(0) (Pd;(dba);, 61.8 mg, 0.068 mmol) and 4,5-
15  bis(diphenylphosphino)-9,9-dimethylxanthene (Xantphos, 48.8 mg, 0.084 mmol) was heated at

150° C in a microwave oven for 30 min, The reaction mixture was filtered, and the filtrate was
concentrated, and the resulting crude product was purified by reverse phase HPLC and the product
was treated with 2 N HCl to give 34 mg of product as an HCl salt (24%). LCMS (ES) m/z =
357.1(M+H); lH NMR (400 MHz, methanol-44) & ppm 8.01 (s, 1H), 7.76-7.74 (m, 1 H), 7.62-7.61

20 (m, 2H), 7.55 (d, ] = 2Hz, 1H), 7.42-7.39 (m, 1H), 6.52 (s, 1H), 6.33 (d, J=2Hz, 1H), 3.76 (s, 3H),
2.91 (s, 3H).

Example 3
2-({5-Chloro-2-[(1-ethyl-1H-pyrazol-5-yl)amino}-4-pyridinyl }aming)-N-methvlbenzamide

Cl
N
hj\lH/NHO

N
H

The title compound was prepared substantially as described in Example 2 except using 5-

25

amino-1-cthyl-1H-pyrazole instead of 5-amino-1-methyl-1H-pyrazole. LCMS (ES) m/z =

371.1(M+H); 1H NMR (400 MHz, METHANOL-d4) dppm 8.06 (m, 1H), 7.77-7.61 (m, 4H),

7.44-7.40 (m, IH), 6.61 (m, 1H), 6.40 (s, 1H), 4.17-4.10 (m, 2H), 2.91 (s, 3H), 1.40 (tr, J=7.2Hz,
30 3H).
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Iz

/tN NH ©
H @)L
-

5 The title compound was prepared following the procedure in Example 2 except using

5-amino-1-isopropyl-1H-pyrazole instead of 5-amino-1-methyl-1H-pyrazole. LCMS (ES) m/z =
399.2(M+H); 1H NMR (400 MHz, methanol-¢4) ppm 8.06 (s, 1H), 7.78-7.76 (m, 1H), 7.65-7.63
(m, 2H), 7.45-7.38 (m, 1H), 6.64 (s, 1H), 6.29 (s, 1H), 4.70-4.55 (m, 1H), 2.91 (s, 3H), 2.34 (s,
1H), 1.47(d, J=6.8Hz, 6H).

10

The title compound was prepared following the procedure in Example 2 except using
15  5-amino-1-methyl-3-methyl-1H-pyrazole instead of 5-amino-1-methyl-1H-pyrazole. LCMS (ES)
vz = 371.1 (M+H); 1H NMR (400 MHz, methanol-d4) 8ppm 8.12 (s, 1H), 7.78-7.76 (d,J =
7.6Hz, 1H), 7.66-7.64 (m, 2H), 7.45-7.41 (m, 1H), 6.67 (s, IH), 6.38 (s, 1H), 3.80 (s, 3H), 2.91 (s,
3H), 2.35 (s, 3H).

20

methylbenzamide

Yo

o]
N NH O
{f H
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The title compound was prepared following the procedure in Example 2 except using
5-amino-3-cyclopropyl-1-methyl-1H-pyrazole instead of 5-amino-1-methyl-1H-pyrazole. LCMS
(ES) m/z = 397.1(M+H); 1H NMR (400 MHz, methanol-d4) Sppm 8.06 (s, 1H), 7.78-7.76 (m,
1H), 7.64-7.62 (m, 2H), 7.44-7.40 (m, |H), 6.57 (s, 1H), 6.15 (s, 1H), 3.71(s, 3H), 2.91 (s, 3H),
1.97-1.90 (m, 1H), 1.04-1,00 (m, 2H), 0.79-0.76 (m, 2H).

Example 7

7a) 2-Amino-5-fluoro-N-methylbenzamide

o
NH,,
6-Fluoro-2H-3,1-benzoxazine-2,4{ | H)-dione (200 mg, 1.104 mmol) was dissolved in dry
tetrahydrofuran (THF) (10 mL), at which time methy] amine (3.31 mL, 6.63 mmol) was added.

The reaction was stirred at room temperature for 1 h, then concentrated under vacuum. The crude
product was purified on silica (Biotage, 40% EtOAc/hexene) to afford the title compound (120 mg,
65%) as a white solid. LC-MS (ES) m/z = 169.1 (M+H)"

N-methylbenzamide

The title compound was prepared as a white solid by first reacting 2-amino-5-fluoro-N-
methylbenzamide with 2,5-dichloro4-iodopyridine to form 2-[(2,5-dichloro-4-pyridinyl)amino]-5-
fluoro-N-methylbenzamide substantially according to the procedure of Intermediate 1, then
reacting this intermediate with 1,3-dimethyl-1H-pyrazol-5-amine substantially according to the
procedure of Example 2. : LC-MS (ES) m/z = 389.1 (M+H)*, 'TH NMR (CD:0OD, 400 MHz) & 8.01
(s, 1H), 7.60 (m, 1H), 7.51 (m, 1H), 7.38 (m, 1H), 6.39 (s, LH), 6.18 (s, 1H), 3.69 (s, 3H), 2.89 (s,
3H), 2.24 (s, 3H)
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8a) 2-Amino-3-fluoro-N-methylbenzamide

o)

NH,
F

2-Amino-3-fluorobenzonitrile (3.8 g, 27.9 mmol) was dissolved in ethanol, water (15 mL)
and THF (0.3 mL), potassium hydroxide (7.83 g, 140 mmol) was added. The mixture was heated
at 85° C for 12 h, cooled and filtered. The filtrate was concentrated and the residue was dissolved
in dichloromethane (DCM, 50 mL). Then diisopropylethylamine (19.50 mL, 112 mmol) was
added, followed by methyl amine (20.94 ml, 41.9 mmol) and bremo-tris-pyrrolidino
phosphoniumhexafluorophosphate (PyBrOP, 21.79 g, 41.9 mmol). The reaction was stirred at
room temperature for 2 h, washed with brine and dried over MgSO,. The solvent was removed
and the residue was purified by chromatography on silica gel (20% EtOAc/Hex) to give 1.5 g
(35% vield) of interediate a.

N-methylbenzamide

The title compound was prepared as a white solid according to the procedure of
Example 7, except using 2-amino-3-fluoro-N-methylbenzamide in place of 2-amino-5-fluoro-N-
methylbenzamide: LC-MS (ES) m/z = 389.1 (M+H)", 'H NMR (CD;0OD, 400 MHz) 8 8.01 (s, 1H),
7.50 (m, 3H), 6.14 (s, 1H), 5.87 (mn, 1H), 3.65 (s, 3H), 2.89 (s, 3H), 2.22 (s, 3H)

The 2-{[5-chloro-2-(amino pyrazole)-4-pyridinyl}amino}-benzamide compounds
illustrated in Table 1 were prepared from various 2-[(2,5-dichloro-4-pyridinyl)amine]-
methylbenzamides and amino-pyrazoles substantially according to the procedure of Example 7. In
the following tables, the dashed lines indicate the points of attachment, Thus, for Example 9, the

compound corresponds to the following structure:
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HITI o]
Table |
NPl
R.\u \I H.R,,
Ex. | Name Ry Data

9 2-({5-Chloro-2-[(1,3-
dimethyl-1H-pyrazol-5-
yl)amino]-4-
pyridinyl}amino)-4,5-
difluoro-N-

methylbenzamide

LC-MS (ES) m/z = 407.1
(M+H)","H NMR (CD;0D, 400
MHz) 8 8.04 (s, 1H), 7.71 (m,
1H), 7.61 (m, 1H), 6.63 (s, 1H),
6.28 (s, 1H), 3.72 (s, 3H), 2.89 (s,
3H), 2.72 (s, 3H)

10 | 2-{{5-Chloro-2-[(1-ethyl-

1 H-pyrazol-5-yl)amino]-4-
pyridinyl}amino)-4,5-
difluoro-N-

methylbenzamide

LC-MS (ES) m/z = 460.1
(M+H)",'H NMR (CD;0D, 400
MHz) & 8.00 (s, 1H), 7.70 (m,
1H), 7.59 (m, 2H), 6.56 (s, 1H),
6.33 (s, 1H), 4.11 (m, 2H), 2.90
(m, 3H), 1.38 (m, 3H)

11 | 5-Chloro-2-({5-chloro-2-
[(1,3-dimethyl-1H-pyrazol-
5-ybamino]-4-
pyridinyl}amino)-N-

methylbenzamide

LC-MS (ES) m/z = 407.0
(M+H)Y",'H NMR (CD,OD, 400
MHz) & 8.03 (s, 1H), 7.78 (m,
1H), 7.61 (m, 2H), 6.56 (s, 1H),
6.23 (s, 1H), 3.70 (s, 3H), 2.90 (s,
3H), 2.26 (s, 3H)

12 | 5-Chloro-2-{{5-chloro-2-
[(1-ethyl-1 H-pyrazol-5-
yDamino]-4-

pyridinyl} amino)-N-

methylbenzamide

LC-MS (ES) m/z = 407.0
(M+H)", 'H NMR (CD;OD, 400
MHz) 3 8.00 (s, 1H), 7.78 (m,
1H), 7.59 (m, 3H), 6.50 (s, 1H),
6.32 (m, 1H), 4.10 (m, 2H), 2.89
(s, 3H), 1.37 (s, 3H)
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Ex. | Name R, Ry Data
13 | 2-({5-Chloro-2-[(1-ethyl-3- o LCMS (ES) m/z = 384.8(M+H);
methyl-1H-pyrazol-5- :}Pl\ @A N— 1H NMR (400 MHz,

yl)amino]-4-
pyridiny!}amino)-N-

methylbenzamide

METHANOL-d4) $ppm 8.01 (s,
1H), 7.76-7.74 (m, 1H), 7.62-7.61
(m, 2H), 7.41-7.37 (m, 1H), 6.59
(s, 1H), 6.20 (s, 1H), 4.07-4.01
(m, 2H), 2.91 (s, 3H), 2.27 (s,
3H), 1.35(tr, J=7.2 Hz, 3H).

14 | 2-{(5-Chloro-2-{[3-(1,1-

LCMS (ES) m/z = 412.8(M+H);

dimethylethyl)-1-methyl- I 1H NMR (400 MHz,

1H-pyrazol-5-ylJamino}-4- N METHANOL-d4) 8ppm 8.05 (s,

pyridinyl)amino]-N- 1H), 7.75-7.72 (m, 1H), 7.60-7.58

methylbenzamide (m, 2H), 7.40-7.35 (m, 1H), 6.52
(s, 1H), 6.27 (s, 1H), 3.70 (s, 3H),
2.91 (s, 3H), 1.30 (s, 9H).

15 | 2-[(5-Chloro-2-{[1-ethyl-3- PH LCMS (ES) m/z = 401,1(M+H);
(hydroxymethyl)-1H- é,—-\’\ @i N— 1H NMR (400 MHz,
pyrazol-5-yl]Jamino} -4- _J‘ i - METHANOL-d4) $ppm 7.99 (s,

pyridinyl)amino]-N-
methylbenzamide

1H), 7.75-7.73 (m, 1H), 7.61-7.59
(m, 2H), 7.39-7.35 (m, 1H), 6.58
(s, 1H), 6.31 (s, 1H), 4.56 (s, 2H),
4.08-4.03 (m, 2H), 2.91 (s, 3H),
1.36(tr, J=7.2Hz, 6H).

16 | 2-{(5-Chloro-2-{[1-(2-
hydrexyethyl)-3-methyl-
1H-pyrazol-5-yl]amino}-4-
pyridinyl)aming]-N-

methylbenzamide

LCMS (ES) m/z = 401.1(M+H);
1H NMR (400 MHz,
METHANOQL-d4) ppm 8.07 (s,
1H), 7.78-7.76 (m, 1H), 7.65-7.63
(m, 2H), 7.43-7.39 (m, 1H), 6.69
(s, 1H), 6.31 (s, 1H), 4.18 (tr,
J=5.2Hz, 2H), 3.85 (tr, J=5.2Hz,
2H), 2.91 (s, 3H), 2.32 (s, 3H).
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Ex. | Name R, Ry Data

17 | Ethyl 5-{[5-chloro-4-({2- ~ o LCMS (ES) m/z = 443, 1(M+H);
[(methylamino)carbonyljph |  O~¢° @J\ N— [H NMR (400 MHz,
enyl}amino)-2- 3;’5‘ METHANOL-44) Sppm 8.02 (s,
pyridinyl]amino}-1-ethyl- ~ 1H), 7.75-7.74 (m, 1H), 7.62-7.60
1H-pyrazole-3-carboxylate (m, 2H), 7.40-7.36 (m, 1H), 6.82

(s, |H), 6.59 (s, 1H), 4.41-4.36
(m, 2H), 4.19-4.14 (m, 2H), 2.91
(s, 3H), 1.43-1.37(m, 6H).

18 | 5-{[5-Chioro-4-({2- ol 9 LCMS (ES) m/z = 415.1(M+H);
[(methylamino)carbonyl]ph e d N— 1H NMR (400 MHz,
enyl}amino)-2- ‘J'N ) ’ METHANOL-d4) §ppm 8.02 (s,
pyridinyl]amino}-1-ethyl- 1H), 7.78-7.76 (m, 1H), 7.65-7.63
| H-pyrazole-3-carboxylic (m, 2H), 7.44-7.40 (m, 1H), 6.83
acid (s, [H), 6.59 (s, 1H), 4.20-4.14

(m, 2H), 2.91 (s, 3H), 1.42(tr,
=6,8Hz, 3H).

19 | 5-{[5-Chloro-4-({2- M'L?q o LCMS (ES) m/z = 444, 1 (M+H);
[(methylamino)carbonyl]ph @iﬁ" 1H NMR (400 MHz,
enyl}amino)-2- N ] METHANOL-44) ppm 8.01 (s,
pyridinyl]amino}-1-ethyl- ~ 1H), 7.76-7.74 (;m, 1H), 7.63-7.62
N-(methyloxy)-1H- (m, 2H), 7.41-7.37 (m, 1H), 6.74
pyrazole-3-carboxamide (s, |H), 6.57 (s, 1H), 4.16-4.13

(m, 2H), 3.81 (s, 3H), 2.91 (s,
3H), 1.42(tr, J=6.8Hz, 3H).

20 | 5-{[5-Chloro-4-({2- \ o o LCMS (ES) m/z = 428.1(M+H);
[{methylamino)carbonyl]ph H A Q)L N— 1H NMR (400 MHz,

enyl}aming)-2-
pyridinyl]amino}-1-ethyl-
N-methyl-1H-pyrazole-3-

carboxamide

METHANOL~¢4) Sppm 8.01 (s,
1H), 7.76-7.74 (m, 1H), 7.62-7.61
(m, 2H), 7.41-7.38 (m, 1H), 6.71
(s, 1H), 6.55 (s, 1H), 4.16-4.10 (q,
J=7.2Hz, 2H), 2.92 (s, 3H), 2.91
(s, 3H), 1.42(tr, 1=7.2Hz, 3H).
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Ex. | Name R, Ry Data
21 | 2-[(5-Chloro-2-{[3-methyl- 9 LCMS (ES) m/z = 439. 1(M+H);
1-(2,2,2-trifluoroethyl)-1H- N./N \L~. Q)L H_ 1H NMR (400 MHz,
pyrazol-5-ylJamino} -4- F.C— . METHANOL-#4) $ppm 8.00 (s,

pyridinyl)amino]-N-

methylbenzamide

1H), 7.76-7.74 (m, 1H), 7.62-7.58
(m, 2H), 7.40-7.36 (m, 1H), 6.61
(s, 1H), 6.25 (s, 1H), 4.82-4,76 (q,
J=8.4Hz, 2H), 2.91 (s, 3H),
2.27(s, 3H).

22 | 2-[(5-Chloro-2-{[1-(1-
methyl-4-piperidinyl)-1H-
pyrazol-5-yl]Jamino}-4-
pyridiny)amino]-N-
methylbenzamide

LCMS (ES) m/z = 440.1(M+H),
1H NMR (400 MHz,
METHANOL-d4) §ppm 8.04 (s,
1H), 7.75-7.73 (m, 1H), 7.61-7.57
(m, 3H), 7.42-7.38 (m, 1H), 6.45
(s, 1H), 6.33 (s, 1H), 4.60-4.50
(m, 1H), 3.67-3.63 (m, 2H), 3.25-
3.15 (m, 2H), 2.91 (s, 3H), 2.90
(s, 3H), 2.40-2.12 (m, 4H),

23 | 2-{[5-Chloro-2-({1-{2-
{dimethylamino)ethyl]-3-
methyl-1H-pyrazol-5-
yl}amino)-4-
pyridinylJamino}-N-

methylbenzamide

-Z\
z
o

op

\

oV

LCMS (ES) m/z = 428.1(M+H);
1H NMR (400 MHz,
METHANOL-d4) §ppm 8.06 (s,
1H), 7.76-7.74 (m, 1H), 7.62-7.61
(m, 2H), 7.43-7.38 (m, 1H), 6.59
(s, 1H), 6.18 (s, 1H), 4.41-438 (1,
J=5.6Hz, 2H), 3.63-3.60 (t,
J=5.6Hz, 2H), 2.98 (s, 6H), 2.91

(s, 3H), 2.25 (s, 3H).
24 | 5-{[5-Chloro4-({2- N> 5 LCMS (ES) m/z = 485.2(M+H);
[(methylamino)carbonyl]ph Q)L N— 1H NMR (400 MHz,
enyl}amino)-2- N METHANOL-d4) §ppm 8.03 (s,

pyridinyl]amino}-N-[2-
{dimethylamino)ethyl]-1-
ethyl-tH-pyrazole-3-

1H), 7.76-7.74 (m, 1H), 7.62-7.60
(m, 2H), 7.40-7.35 (m, 1H), 6.76
(s, 1H), 6.56 (s, 1H), 4.16-4.14 (q,
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carboxamide

J=7.2Hz, 2H), 3.77 (tr, J=6.0Hz,
2H), 3.38 (tr, J=6.0Hz, 2H),
2.99(s, 6H), 2.91 (s, 3H), 1.42(tr,
J=7.2Hz, 3H).

25 | 5-{[5-Chloro-4-({2-
[(methylamino)carbonyl]ph
enyl}amino)-2-
pyridinyl]amino }-N-[2-
{dimethylamino)ethyl]-1-
ethyl-N-methyl-1H-
pyrazole-3-carboxamide

LCMS (ES) m/z = 499.2(M+H),
1H NMR (400 MHz,
METHANQOL-d4) éppm 8.04 (s,
1H), 7.76-7.74 (m, 1H), 7.62-7.60
(m, 2H), 7.40-7.35 (m, 1 H), 6.70
(s, lH), 6.52 (s, 1H}, 4.164.10
(e, 2H), 3.95-3.90 (m, 1H), 3.58-
3.40 (m, 5H), 3.20-3.15 (m, IH),
3.03 (s, 6H), 2.91 (s, 3H), 1.42(tr,
J=7.2Hz, 3H).

26 | 2-({5-Chloro-2-[(1,3-

LC-MS (ES) m/z = 371.1

dimethyl-1 H-pyrazol-4- N';\)__‘ dﬁ_ (M+H)"; "H NMR {CD,0D, 400

yDamino]-4- MHz) & 7.88 (s, 1H), 7.84 (s, 1H),

pynidinyl}amino)-N- 7.75 {m, 1H), 7.64 (m, 2H), 7.40

methylbenzamide (m, 1H), 6.58 (s, 1H), 3.92 (s,
3H), 2.92 (s, 3H), 2.18 (s, 3H)

27 | 2-{{5-Chloro-2-[(1,3- \N Q LC-MS (ES) m/z = 425.0
dimethyl-1H-pyrazol-4- N ?)_“ Q)Lﬂ_ (M+H)", '"H NMR (CD,0D, 400
yl)amino]-4- £ d MHz) 5 7.98 (s, 1H), 7.90 (s, 1H),

pyridinyl} amino)-N-

methylbenzamide

7.76 (m, 1H), 7.63 (m, 2H), 7.40
(m, 1H), 6.58 (s, 1H), 4.00 (s,
3H), 2.91 (s, 3H)

The 2-{[5-trifluoromethyl-2-(aminopyrazole)-4-pyridinylJamino} -benzamide compounds

illustrated in Table 2 were prepared from 2-[(2-chloro-5-trifluoromethyl-4-pyridinyl)amino]-

methylbenzamide and the corresponding amino-pyrazole substantially according to the procedure

5  of Example 2.
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Table 2
N CF,
PN " NH O
H -~
g
Ex Name Pyr Data
28 2-{[2-[(1,3-Dimethyl-1 H-pyrazol-5- LC-MS (ES) m/z = 405.1 (M+H)"
yl)amino]-5-(trifluoromethyl)-4- N.I )
pyridinyl]amino}-N- /N
methylbenzamide
29 2-{[2-[(1-Ethyl-1H-pyrazol-5- N”j\ LC-MS (ES) m/z = 405.1 (M+H)"
yl)amino]-5-(trifluoromethyl)-4- ) ’
pyridinyl]Jamino}-N-
methylbenzamide
30 N-Methyl-2-{[2-{[3-methy]-1-(1- LC-MS (ES) m/z = 433.2 (M+H)"
methylethyl)-1H-pyrazol-5- h}’:&
ylJamino}-5-(trifluoromethyl)-4- —{
pyridinyl]amino}benzamide
31 2-{[2-({1-[2-(Dimethylamino)ethyl]- ) LC-MS (ES) m/z = 462.2 (M+H)"
3-methyl-1H-pyrazol-5-yl }amino)-3- -—-NU -
(trifluoromethy!)-4-pyridinylJamino} -
N-methylbenzamide
32 2-{[2-[(1-Ethyl-3-methyl-1H-pyrazol- LCMS (ES) m/z = 419.2 (M+H)
5-ylamino]-5-{trifluvoromethyl)-4- 'h--.
pytidinyl]Jamino}-N- J
methylbenzamide
33 N-Methyl-2-{[2-[(3-methyl-1-phenyl- LCMS {ES) m/z = 467.1(M+H)
1 H-pyrazol-5-yl)amino}-5- l}i’},
(trifluoromethyl)-4- @
pyridinyl]amino } benzamide
34 2-{[2-{[1-(2-hydroxyethyl)-3-methyl- LCMS (ES) m/z = 435.1(M+H)
1H-pyrazol-5-yllamino}-5- l}.’}-.,
(trifluoromethyl)-4-pyridinyljamino} - o
N-methylbenzamide
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Intermediate 1

2-[(2.5-Dichloro-4-pyridinyDamino]benzoic aci

WO
|
S Y
H
HO Y0

A mixture of 2,5-dichloro-4-iodopyridine (10 g, 36.5mmol), 2-aminobenzoic acid (4.85g,
35.4mmol), DPEPhos [bis(2-diphenylphosphinophenyl)ether] (1.6g, 2.97mmol), palladium(II)
acetate (160 mg, 0.713mmol) and K;PO, (20g, 94mmol) was degassed and heated at 120 °C (oil
bath temp) for 20 h. Afler 20 h, LCMS showed there was 33% (relative to the desired product)
starting material left, Added another 160 mg of Pd{QAc), to the mixture, and heated to 120 °C for
another 24 h. LCMS showed conversion complete. The mixture was ¢ooled to room temperature,
followed by filtration, and washing with EtOAc. The solids were acidified to pH = 7-8, followed
by filtration. However, the mixture was a paste, and collected solids could not be dried
completely. The solids (11 g) was acidified with 6N HCI to pH=1. The resulting paste was
filtered, and washed with water and TBME. The solid was dried under vacuum over P,O4 for 2

days to give the title compound (7.32 g, 60.2% vield). MS: M(C,,HsCL:N;0,) = 283.11, (M+H)" =
283.8; IH NMR (400 MHz, DMSO) 8 ppm 13.6(s, 1 H)10.2 (s, 1 H}) 8.3 (s, L H)8.0(d, | H) 7.6
(@, 2 H) 7.3 (s, L H) 7.2 (m, 1 H).

A pressure tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]benzoic acid (1.0 g,
3.53 mmol), 1,3-dimethyl-1H-pyrazol-S-amine(0.589 g, 5.30 mmol), (£)-2,2"-
Bis(diphenylphosphino}-1,1*-binaphthalene (0.330 g, 0.530 mmol),
tris(dibenzylideneacetone )lipalladium((}) (Pd:(dba)s, 0.162 g, 0.177 mmol) and sodium tert-
butoxide (0.849 g, 8.83 mmol) in 1,4-dioxane (30 mL). The tube was degassed with N; and sealed
and the reaction mixture was heated in an ¢il bath at 120° C for 18 hours. The reaction mixture
was evaporated to dryness under high vacuum. The residue was taken back in water solution and
the pH was adjusted to ~ 4 to 5 using 6.0 N hydrochloride acid. The reaction was concentrated to
dryness and the resulting solid was dissolved in MeOH and purified by reverse-phase HPLC to
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give the title compound as a solid (285 mg, 21% yield). MS: M(C17HisCINsOy) = 357.79, (M+H)"
= 358, 360.

{methyloxy)benzamide

"\ N7 N

/ H H
HN"0
0

A vessel was charged with 3-({5-chloro-2-[(1,3-dimethyl-1H-pyrazol-5-yl)amino]-4- .
pyridinyl}amino)benzoic acid (100 mg, 0.279 mmol), 13-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (53.6 mg, 0.279 mmol) and hydroxybenzotriazole (42.8 mg,
0.279 mmol) in N,N-dimethylformamide (DMF, 1.0 mL) and the conlents were stirred at room
temperature for 30 min. Methoxylamine hydrochloride (23.34 mg, 0.279 mmol) was added to this
mixture and stirring continued for another 10 min. The reaction mixture was cooled to 0° C,
Diisopropylethylamine (DIEA, 0.098 mL, 0.559 mmol) was added and the reaction mixture was
stirred at room temperature overnight. The final crude material was purified using reverse-phase
HPLC, (Gilson) eluted with CH;CN/H,O with 0.1% formic acid to yield 15 mg (18% yield) MS:
M(C sH1oCINGO;) = 386.84, (M+H)' = 387; IH NMR (400 MHz, MeOD) 8 ppm 8.16 (s, 1 H)
7.93 (s, 1 H)7.50 - 7.66 (m, 2 H) 7.11 - 7.25 (m, 1 H) 6.62 (s, 1 H) 5.99 (s, 1 H) 3.80 (s, 3 H) 3.55
-3.70(s, 3 H) 2.11 - 2.26 (s, 3 H).

The 2-({5-chloro-2-[{1, 3-dimethyl-1H-pyrazol-5-yl) amino]-4-pyridinyl} amino)-V-alkyl-
N-(alkylyloxy)benzamide compounds illustrated in Table 3 were prepared from 3-({5-chloro-2- .
[(1,3-dimethyl-1 H-pyrazol-5-yDamino]-4-pyridinyl }amino)benzoic acid and amino-alcohols

substantially according to the procedure of Example 36.

Table 3

) NS
N | L
N7 N NH O
! H
R

c
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Ex | Name R. Data
37 | 2-({5-chloro-2-[(1, 3-dimethyl- e LC-MS (ES) m/z = 387 (M+H)"; 1H
1H-pyrazol-5-yl) amino]-4- l NMR (400 MHz, MeOD) § ppm
pyridinyl} amino)-N-methyl-N- s 8.16(s, LH)7.93 (s, | H) 7.50 - 7.66
(methyloxy)benzamide (m,2 H}7.11 - 7.25 (m, t H) 6.62(s,
1 H)5.99(s, | H) 3.80 (s, 3 H)3.55 -
3.70 (s, 3H)2.11 -2.26 (s, 3 H)
38 | 2-({5-Chloro-2-[{1,3-dimethyl- "“N'H LC-MS (ES) m/z = 444, 446
1 H-pyrazol-5-yl)amino]-4- o SN (M+H)"; 1H NMR (400 MHz,
pyridinyl}amino)-N-{[2- | | MeOD) & ppm 8.50 (s, 1 H) 7.93 (s,
(dimethylamino Jethyl}oxy } benza 1 H)7.64-7.71 (m, | H)7.51 - 7.61
mide (m, 2H) 7.21(ddd, = 8.0, 6.2, 2.3
Hz, 1 H)6.58 (s, | H) 5.98 (s, 1 H)
422-431(m, 2 H)3.61 (5,3 H)
3.33- -3.40 (m, 2H) 2.96 (s, 6 H)
2.19(s,3 H)
Example 39

2-({5-Chloro-2-{(1-ethy}-3-methyi-1 H-pyrazol-5-yllamino]-4-pyridinyl}amino)-N-

(methyloxy)benzamide

H
0

a) 2-[(2.5-Dichloro-4-pyridinyhamingl-N-(methylox nzami

Ny
H

iy
0

o

A vessel was charged with 3-[(2,5-dichloro-4-pyridinyl)amino]benzoic acid (1.0g, 3.53

mmol), 1-(3-dimethylaminopropyl)-3-ethylearbodiimide hydrochloride (677 mg, 3.53 mmol) and
hydroxybenzotriazole (HOBT) (541 mg, 3.53 mmol) in N,N-dimethylformamide (DMF, 7.0 mL)

and was stirred at room temperature for 30 min. To this solution methoxylamine hydrochloride

{0.3 g, 3.53 mmol) was added and reaction mixture was stirred for another 10 min, The reaction

40
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mixture was cooled 1o 0° C by using an ice bath. To this reaction mixture diisopropylethylamine
(1.2 mL, 7.06 mmol) was added and the mixture was stirred at room temperature overnight. After
concentrating under vacuum, the residue was worked up by using a saturated aqueous solution of

NaHCO; and CH;Cl;. The organic phase was washed with brine then dried over MgSO, and

filtered. The CH,Cl; was removed by rotary evaporation. The crude material was loaded on silica
gel column and eluted by MeOH in CH,Cl, with NH,OH 0.1%, which gave the desired product 2-
[(2, 5-dichloro-4-pyridiny]) amino]-N-(methyloxy)benzamide (850 mg, 2.72 mmol, 77 % yield)
MS: M(C3H;,CpN;0,) = 312,15, (M+H)" =312, 314; 1H NMR (400 MHz, CHLOROFORM-d) &
ppm 9.57 (br.s., | H) 8.72 (s, | H)8.22 (s, 1 H) 7.51 - 7.67 (m, 3H) 7.25 (s, | H} 7.07 - 7.21 (m, |
H) 3.92 (s, 3 H).

39b) 2-({5-Chloro-2-[(1-ethyl-3-methyl-1H-

(methyloxy)benzamide
A 20-mL microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-

(methyloxy)benzamide (100 mg, 0.320 mmol), 1-ethyl-3-methyl-iH-pyrazol-5-amine (60.1 mg,
0.481 mmol), cesium carbonate (313 mg, 0.961 mmol), 1,4-dioxane (5.0 mL) and THF (1.0 mL).
The reaction mixture was degassed by nitrogen for 10 min. (£)-2,2"-Bis(diphenylphosphino)-1,1'-
binaphthalene (19.95 mg, 0.032 mmol) and Palladium(II) acetate (3.60 mg, 0.016 mmol) in
minimum amount of 1,4-dioxane were then added. The tube was sealed and reaction mixture was
heated in microwave oven 160° C for 40 min. The resulting suspension was cooled to room
temperature and filtered through celite. The filtrate was evaporated to dryness and the crude
reaction mixture was purified by reverse-phase HPLC to give the title compound as a solid (16 mg,
24%yield) MS: M(C,9H3 CINgO,) = 400.86, (M+H)" = 401; 1H NMR (400 MHz, MeOD) & ppm
7.92 (s, 1 H) 7.44 - 7.66 (m, 3 H) 7.11 - 7.25 (m, 1 H) 6.61 (s, 1 H) 5.99 (s, 1 H) 3.98 (q, J=7.3 He,
2H)3.80(s,3 H)2.21 (s, 3 H) 1.32 (1, J=7.2 Hz, 3 H).

The 2-( {5-chloro-2-(pyrazol-5-yl)amino]4-pyridinyl }amino)-N-(methyloxy)benzamide
compounds illustrated in Table 4 were prepared from 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
(methyloxy))benzamide and amino-pyrazoles substantially according to the procedure of Example
39,

Table 4
Ci
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Ex Name Pyr Data
40 2-({5-Chloro-2-[(1-ethyl-1H- Nq LC-MS (ES) m/z = 387, 388 (M+H)"; 1H
pyrazol-5-yl)amina]-4- J : NMR (400 MHz, MeOD) 8 ppm LH 7,90
pyridinyl}amino)-N- -7.96 (m, | H) 7.49 - 7.66 (m, 3 H) 7.45
{methyloxy)benzamide (t, J=2.2Hz, 1 H) 7.10-7.22 (m, | H)

6.61 (s, 1 H)6.19 (d, J=1.8 Hz, 1 H) 4.06
(g, J=7.1 Hz, 2 H) 3.80 (s, 3 H) 1.35 (1,
J=7.2 Hz, 3H)

Intermediate 2
2-[(2.5-Dichloro-4-pyridinylamino]-N{methviox nzamid
N Ci

|
o >~ NH o

N~
H

A solution of 3-[(2,5-dichloro-4-pyridinyl)aminolbenzoic acid (500 mg, 1.766 mmol), N-
(3-dimethylaminopropyl)-N’ -ethylcarbodiimide (EDC) (339 mg, 1.766 mmol) and 1-
hydroxybenzotriazole (HOBT) (270 mg, 1.766 mmol) in N,N-dimethylformamide (3532 pul) was
stirred at room temperature for 30 min. To this solution O-methylthydroxylamine
(aminoxy)methane (148 mg, 1,766 mimol) was then added and stirred for another 10min. The
reaction mixture was cooled using an ice water bath. Then diisopropylethylamine (617 pl, 3.53
mmol) was added. After the addition was finished, the reaction mixture was stirred at room
temperature overnight, The reaction mixture was followed by HPLC and LCMS. The final crude
material was worked up by addition of saturated aqueous NaHCO, and CH,Cly. Organic phase was
washed with brine then dried over MgS8Q,. The solution was filtered and solvent was removed by
¢vaporation. The oil like crude material was loaded on silica column and eluted with MeOH in
CH,Cl; with NH4OH 0.1% to give the target compound 2-[(2,5-dichloro-4-pyridiny!)amino]-N-
(methyloxy)benzamide (320 mg, 1.025 mmol, 58.0 % yield) as a yellow solid; MS;
M(C;3H,,C;N;0,) = 312,15, (M+H)" = 312, 313.9; |H NMR (400 MHz, CHLOROFORM-4) &
ppm 9.66 (br.s., 1 H) 9.60 (br.s., 1 H)8.20 (s, | H) 7.49-7.61 (m,3H) 7.24 (s, 1 H) 7.09- 7.16
(m, 1 H) 3.90 (s, 3 H).
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Example 41a

methylox amide
Cl
NSy
,K H H
HI‘I‘I 0
0

A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino}-N-
(methyloxy)benzamide (70 mg, 0.224 mmol), {3-methyl-1-(1-methylethyl)-1H-pyrazol-5-amine
(70 mg, 0,503 mmol) and cesiumn carbonate (230 mg, 0.706 mmol). The reaction mixture was
degassed with nitrogen for 10 min. At same time, BINAP (50 mg, 0.080 mmol) and palladium(II)
acetate (10 mg, 0.045 mmol) were added. The reaction mixture was heated in a microwave at 160
°C for 40 min. The crude material was purified on reverse-phase HPLC (Gilson) eluting with
CH;CN/H;O with 0.1% formic acid which gave a title compound (15mg, 15%); MS:
M(C20H2:CINGO,) = 414.89, (M+H)' =415, 416; 1H NMR (400 MHz, CHLOROFORM-d) 5 ppm
9.42 (br. s., ! H)8.71 (br. s., ] H)8.02 (s, 1 H) 7.54 (br. 5., 1H) 7.06 (t, J=7.5 Hz, | H) 6.48 (s, 1
H) 6.32 (br.s., | H) 5.86 (s, 1 H) 4.47 (d, J=13.4,6.7 Hz, | H)3.92 (5,3 H) 2.26 (s, 3H) 1.41 -
1.43 (d, J = 6.6 Hz, 2H).

Intermediat
2-[(2.5-Dichloro-4-pyridinyl}aminobenzonitril
N7 | Cl
o NN
H
I
N

The solution of 2,5-dichloro-4-iodopyridine (100 g, 365 mmol), 2-aminobenzonitrile (43.1
g, 365 mmol) and potassium triphosphate (233 g, 1095 mmol) in 1,4-dioxane (2.5 L) was degassed
by N, stream. To this solution was added DPEPhos (15.73 g, 29.2 mmol) and palladium acetate
(3.28 g, 14.60 mmol). The reaction mixture was stirred at reflux for 18 hour. The solution was
filtered through 0.5 in. celite and 0.2 inch of silica. The solution was evaporated. Solid was
suspended in the diethyl] ether and filtered. Diethyl ether was concentrated, and the resulting solid
was filtered. 2-[(2,5-Dichloro-4-pyridinyl)amino]benzonitrile (80 g, 288 mmol, 79 % yield) was
isolated as an orange solid. 1H NMR (400 MHz, DMSO-ds) 5 ppm 6.49 (s, 1 H) 7.50 (1d, /=7.58,
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.01 Hz, 1 H) 7.56 (d, /=7.58 Hz, 1 H) 7.80 (td, /=7.83, 1.77 Hz, 1 H) 7.95 (dd, /=7.83, .52 Hz, 1
H) 8.26 (s, 1 H) 9.05 (brs, 1 H); HPLC Rt= 2.88 min, MS (ESI): 263.9, 265.9 {M+H]}".

Intermediate 4

pyridinyl)amino|benzonitrile
Ny
N\l NT XNy
/K H H
Il
N

The solution of 2-[(2,5-dichloro-4-pyridinyl)amino]benzonitrile (110 g, 396 mmol), 3-
methyl-1-(1-methylethyl}-1H-pyrazol-5-amine (55.1 g, 396 mmol), and cesium carbonate (387 g,

1187 mmol) in 1,4-dioxane (2.5 L) was degassed by N, stream, and 2,2'-bis(diphenylphosphino)-
1,1-binaphthyl (BINAP) (19.71 g, 31.7 mmol) followed by palladium acetate (3.55 g, 15.83

mmol) were added. The reaction mixture was heated to reflux for overnight under Nz. The

reaction mixture was filtered and the liquid was concentrated. Ethyl acetate (1500 mL), followed
by 1 M HClI (1000 mL) were added. Layers were separated. Ethyl acetate was washed with | M
HCI until no product was observed by HPLC (1000 mL total, | x ). HCI phases were combined,
and backwashed with ethyl acetate (3 x 100 mL), until the product peak was relativity pure in the
HCL layer, The HCI layer was then basified with NaOH (50 w/w followed by 1 M) to ph~4
resulting in a cloudy solution. Ethy! acetate (2000 mL) was added and layers were separated. The
cthyl acetate was washed with brine and evaporated. After neutralization - after addition of ethyl
acetate - the reaction mixture was filtered to get some product. Also isolation of product during
evaporation can be done by filtration of white solid, which comes from the mother liquor. All
solids and evaporated products were combined. 2-[(S-Chloro-2-{[3-methyl-1-{1-methylethyl)-1H-
pyrazol-5-yljamino}-4-pynidinyl)amino |benzonitrile {80 g, 207 mmol, 52.4 % yield) was isolated
as a yellow solid. 1H NMR (400 MHz, DMSO-d¢) 8 ppm 1.24 (d, /=6.57 Hz, 6 H) 2.08 (s, 3 H)
4.34 (quin, /=6.57 Hz, | H) 5.87 (5, | H} 5.97 (s, 1 H) 7.41 (td, /=7.58, 1.01 Hz, | H) 7.47 (d,
J=8.08 Hz, 1 H) 7.75 (1d, ./~=7.83, 1.52 Hz, 1 H) 7.90 (dd, /=7.83, 1,52 Hz, 1 H) 7.94 (s, 1 H) 8.42
(d, /~17.43 Hz, 2 H); HPLC Rt= 2.36 min, MS (ESI): [M+H] =367.1, 368.1.
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Intermediate §

0" "OH

2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]Jamino} -4-
pyridinyl)amino]benzonitrile (80 g, 218 mmol) was dissolved in 1,4-dioxane (1.5 L)and 1 M
NaOH (1500 mL, 1500 mmol) was added. The suspension was refluxed overnight. After cooling
to RT, ethyl acetate (1 L) was added and layers were separated. The water layer was washed with
1 L of ethyl acetate. Both organic layers were combined and backwashed with 0.1 M NaOH (1 L)
until no product was observed in organic. The organics were then discarded. Combined aqueous
were then washed with 1 L of ethyl acetate, The water layer was then acidified with acetic acid
(very slowly to ph ~ 7). The solid was filtered and 2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-
1 H-pyrazol-5-yl]amino }-4-pyridinyl)amino]benzoic acid (67 g, 165 mmol, 76 % yield) was
isolated as a yellow solid. 1H NMR (400 MHz, DMSO-d,} & ppm 1.28 (d, /=6.57 Hz, 6 H) 2.11 (s,
3 H) 4.41 (quin, /=6.57 Hz, | H) 5.96 (s, 1 H) 6.83 (s, 1 H) 7.09 (ddd, /~8.02, 5.12, 3.03 Hz, 1 H)
7.40 (1 H)7.52 - 7.61 (m, 2 H) 7.91 - 8.16 (m, 2 H) 8.55 (s, 1 H) 10.17 (brs, 1 H) 13.64 (brs, 1 H);
HPLC Rt=2.35 min, MS (ESI): [M+H]1" = 386.1.

To a solution of 2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]Jamino } -4-
pyridinyl)amino]benzoic acid (67 g, 174 mmol) and 1-hydroxybenzotriazole (29.3 g, 191 mmol) in
N,N-dimethylformamide (700 mL) was added N-(3-dimethylaminopropy])-N’-ethylcarbodiimide
(36.6 g, 191 mmol) and the solution was stirred for 30 minutes. O-Methylhydroxylamine
hydrochloride (15.95 g, 191 mmol) was added and the solution stirred for additional 15 minutes,
the cooled down to the 0° C and diisopropylethlyamine (91 mL, 521 mmol) was added dropwise.
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The reaction mixture was stirred overnight tat the room temperature. Water (4000 mL) was added
and the solution was acidified with acetic acid (20 mL). The solution was extracted 2 x 2 L of ethyl
acetate. The organic was washed with water (1 L), brine, and dried over MgSQy, filtered and
evaporated. 2-[(5-Chloro-2- {[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-ylJamino}-4-
pyridinyl)amino]-N-(methyloxy)benzamide {74 g, 164 mmol, 94 % yield, 92 % pure) was isolated
as a yellow foam. 1H NMR (400 MHz, DMSO-d¢) & ppm 1.27 (d, /=6.57 Hz, 6 H) 2.10 (s, 3 H)
3.71 (s, 3 H) 4.39 (quin, /=6.51 Hz, | H) 5.93 (s, 1 H) 6.66 (s, | H) 7.08 - 7.19 (m, 1 H) 7.49 -
7.64 (m, 3 H)7.98 (s, | H)8.50 (s, | H)9.50 (s, 1 H) 11.93 (5, 1 H).; HPLC Rt=2.13 min, MS
(ESI): [M+H]" = 415.1.

Purification of Example 41a and 41b Products

0 O
H,C-ON 1) removal of residual Pd HaC‘O“HJD
N with Si-thiol silica gel HN
C'ﬁH?,CYCHa __2) aqueous buffer washes C'\h:SCYCH3
AH = N
N" NNy 3) crystallization from N™ N
(_4\ 4 methylene chloride U
CH, CH,

2-[(5-Chloro-2-{[3-methyl-1 -(1-methylethyl)- | H-pyrazol-5-y1l]lamino}-4-
pyridinyl)amino]-N-(methyloxy)benzamide (173.3 g, 63.5% w/w, 265.2 mmoles) was dissolved in
ethyl acetate (3.50 L, 20 volumes) and heated to about 50° C. To this solution was added Si-thiol
(functionalized silica gel) (87 g, 50% loading). The mixture was held at about 50 °C for 16-
20 hours. It was then filtered off the Si-thiol silica gel. The filter cake was rinsed with ethyl
acetate (2 x 200 mL each) and filtrates were combined. Then the combined filtrates were washed
with 1 M aqueous ammonium formate at pH 9.4 (5 x ! L each), washed with water, brine, and
dried over magnesium sulfate. Dried EtOAC was filtered and stripped to dryness giving a yellow
foam. It was dried at 50-55 °C for about 2 hours to a constant weight of 160 g. This material was
slurried in methylene chloride (800 mL, 5 volumes), heated to reflux to afford a solution, and
filtered. The solution was cooled to 20-25° C, The product crystallized upon cooling. After about
2 hours, the product was collected by filtration and rinsed with methylene chloride. The white
solid was dried at 50-55° C for 14-16 hours to a constant weight. 2-[(5-Chloro-2- {[3-methyl-1-(1-
methylethyl)-1H-pyrazol-5-ylJamino} -4-pyridinyl)amino]-N-(methyloxy)benzamide (85.0 g,
204.9 mmoles, 77% overalt yield) was isolated as a white solid. 1H NMR (400 MHz, DMSO-ds) 6
ppm 1.27 (d, /=6.57 Hz, 6 H) 2.10 (s, 3 H) 3.70 (s, 3 H) 4.39 (quin, J/=6.57 Hz, 1 H) 5.92 (s, | H)
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6.66 (s, 1 H) 7.02-7.24 (m, 1 H) 7.45-7.68 (mn, 3 H) 7.98 (s, 1 H) 8.48 (5, | H) 9.49 (br.5, | H)
11.91 (s, 1 H). C18 HPLC RT = 6.2 minutes (99.0% purity). MS (ESI): 415.0 [M+H]".

HN HCl/diethyl ether

Cl\f\j\HSCYCHS ethyl acetate - CIhHSC\rCH:i
LAH N AH_N.

H
N N N" N N
(\ rtN M
CH, HCI CH,
5 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl)Jamino} -4-

pyridinyDamino]-N-(methyloxy)benzamide (235.2 g total weight, 228.0 g assayed content,
549.5 mmoles) was slurried in ethyl acetate (7.1 L, 30 volumes). The mixture was heated to about
50-55° C to afford a cloudy solution, The cloudy solution was filtered. To the filtered solution
was added 2.0 M HCl in diethyl ether (210 g, 281 mL, 1.02 equiv.) over 15-20 minutes. Upon

10  HC! addition, a white slurry was observed. It was stirred at room temperature for about 16-
20 hours. Product was collected by filtration and rinsed with ethyl acetate (2 x 500 mL each). The
wet cake was dried at 50-55° C/<5 mm Hg for 16-20 hours 10 a constant weight. 2-[(5-Chloro-2-
{[3-methy]-1-(1-methylethyl)- 1 H-pyrazol-5-ylJamino} -4-pyridiny lamino]-N-

(methyloxy)benzamide, monohydrochloride, (245.9 g, 544.7 mmoles, 96% yield) was isolated as a

15  white solid. 1H NMR (400 MHz, DM SO-ds) & ppm 1.32 {d, /~6.57 Hz, 6 H) 2.18 (s, 3 H} 3.70 (s,
3 H)4.35-4.62 (m, 1 H) 6.12 (br. s, | H) 6.60 (br. s, 1 H) 7.19-7.41 (m, 1 H) 7.48-7.75 (m, 3 H)
8.09 (s, 1 H) 9.59-9.99 (m, 2 H) 11.98 (br. s, 1 H). C18 HPLC RT = 6.1 minutes (99.6% purity).
MS (ESD): 414.8 [M+H]".

20

A vesse] was charged with 2-[(2,5-dichloro-4-pyridinyl)amino}-N-ethylbenzamide
(160 mg, 0.322 mmol), 1-ethyl-3-methyl-1H-pyrazol-5-amine (60.5 mg, 0.484 mmol), cesium
25  carbonate (315 mg, 0.967 mmol), 1,4-dioxane (5.0 mL), and THF (1.0 mL). The reaction mixture
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was degassed by nitrogen for 10 min at which time (+)-2,2"-bis(diphenylphosphino)-1,1*-
binaphthalene (40.1 mg, 0.064 mmol) and palladium (II) acetate (7.24 mg, 0.032 mmol) in a
minimum amount of 1,4-dioxane were added. The vessel was sealed and the reaction mixture was
heated in microwave oven 160° C for 40 min. The resulting suspension was cooled to room

5 temperature and filtered through celite. The filtrate was evaporated to dryness and the crude
reaction mixture was purified by reverse-phase HPLC to give the title compound as a solid (45 mg,
30% yield); MS: M(CyeHnCINGO) = 398.89, (M+H)" = 399, 401; 1H NMR (400 MHz,
CHLOROFORM-d) & ppm 8.34 (s, | H) 7.94 (s, | H) 7.66 (br. 5., | H) 7.51 (d, /=7.8 Hz, 1 H)
731-7.47(m,2H)6.96-7.17(m, | H)6.58 (s, 1 H) 6.19 (t,./=5.2 Hz, 1 H) 5.86 (5, 1H) 4.0 (q,

10 J=7.3Hz,2 H)3.42-3.62 (m, 2 H) 2.24 (s, 3 H) 1.37 (1, /7.3 Hz, 3 H) 1.26 (t, /=7.3 Hz, 3 H).
The 2-({5-chloro-2-(1H-pyrazol-5-yl)amino)}-4-pyridinyl }amino)-N-ethylbenzamide

compounds illustrated in Table 5 were prepared from 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
¢thylbenzamide and amino-pyrazoles substantially according to the procedure of Example 42.

Table 5
N Cl
Pyr“” " NH O
Sen
H
15
Ex Name Pyr Data
43 2-({5-Chloro-2-[(1,3- LC-MS (ES) m/z = 385 (M+H)"; 1H NMR
dimethyl-1H-pyrazol-5- Nb - (400 MHz, MeOD) 6 ppm 7.91 (s, 1 H) 7.67
yhamino]-4- / (dd, 7=7.8, 1.52 Hz, | H) 7.44 - 7.58 (m, 2
pyridinyl}amino)-N- H) 7.14 -7.24 (m, | H) 6.61 (s, 1 H) 5.98 (s,
ethylbenzamide 1 H)3.62(s,3H)3.37 -3.46 (m, 2 H) 2.19

(s, 3 H) 1.21 (t,.J=7.3 Hz, 3H)

44 2-({5-Chloro-2-[(1-ethyl-1H- Nq LC-MS (ES) m/z = 415, 416 (M+H)"; 1H

pyrazol-5-yl)amino}-4- N | NMR (400 MHz, CHLOROFORM-d) &
pyridiny! }amino)-N- ppm 9.85 (s, 1 H) 8.00 (5, 1 H) 7.46 - 7.54
cthylbenzamide {(m,2H)7.33-744 (im,2H) 6.88 - 7.12 (m,

1 H)6.72 (br. s., 1 H) 6,52 (s, 1 H) 5.93 -
6.17 (m, 2 H) 4.09 (q, /=7.2 Hz, 2 H) 3.38 -
3.57 (m, 2 H) 1.34 - 1.49 (m, 3 H) 1.26 (,
J=7.3 Hz, 3 H)
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45 2-[(5-Chloro-2- {[3-methyl-1- h LC-MS (ES) m/z = 413 (M+H)"; 1H NMR
A
N e

{1-methylethyl)-1H-pyrazol- (400 MHz, DMS0O-d6) 8 ppm 10.04 (s, 1 H)

5-ylJamino}-4- —*{ 8.71 (t,/=5.4Hz, 1 H)8.48 (s, 1 H) 7.97 (s,
pyridinyl)amino]-N- 1 H) 7.71(dd, /=7.8, 1.26 Hz, 1 H) 7.44 -
ethylbenzamide 7.59(m,2H)7.04 -7.19 (m, 1 H) 6.69 (s, 1

H)5.93(s,1 H)4.30 - 4.45 (m, 1H) 3.22 -
3.31 (m, 2H)2.10(s, 3 H) 1.29- 1.36 (d,
J=8.0Hz 6 H} 1.12 (t, /=7.2 Hz, 3 H)

Intermediat:
1-Ethyl-3-[2-(1-pyrrolidinyl)ethyl]-1 H-pyrazol-5-amine

trifluoroacetamide

Pentafluorophenyl trifluoroacetate (497 mg, 1.773 mmol) was added dropwise to a stirred

solution of (5-amino-1-ethyl-1H-pyrazol-3-y1) acetic acid (150 mg, 0.887 mmol) and pyridine

10  (0.143 mL, 1.773 mmol) in DMF (3 mL). The reaction mixture was stirred for 15 min and
pyrrolidine (0.220 mL, 2.66 mmol) was added. The reaction mixture was stirred at 65° C for 40
min. The mixture was cooled and quenched with water (5 mL) and extracted with EtQAc (3x). The
extract was dried over Na,SO,, filtered and concentrated. The residue was purified using RP-
HPLC to give product (125 mg). MS: (M+H)'=318.8. 'H NMR (400 MHz, CHLOROFORM-d)

15 &ppm 1.32 (t, J=7.2 Hz, 3H), 1.87 - 2.06 (m, 4 H), 3.46 (t,.J= 6.8 Hz, 2H), 3.53 (, /= 6.8 Hz,
2H), 3.66 (s, 2H), 4.07 (q, J = 7.2 Hz, 2H), 5.30 (s, 1H).
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Int, 6b) 1-ethyl-3-[2-0x0-2{1- lidinylethyl]-14-pyrazol-5-amine

MD
/1
HN"N N O

\

To a solution of N-{1-ethyl-3-[2-0x0-2.(1-pyrrolidinyl)ethyl]-1H-pyrazol-5-y1}-2,2,2-
trifluoroacetamide (120 mg, 0.377 mmol) in methanol (1.5 mL) was added 2M HCI {1 mL, 0.377

mmol), and the reaction mixture was stirred at 50 °C for 2h and concentrated. The residue was

neutralized using saturated NaHCO; solution and concentrated. The residue was dried under high
vacuum to give 79 mg and used for next reaction without further purification. MS:
(M+H)'=222.8. '"H NMR (400 MHz, DMSO-d6) & ppm 1,18 (t,/ = 7.2 Hz, 3H), 1.70 - 1.85 (m,
4 H), 3.24 (t, J=6.8 Hz, 2H), 3.31 (s, 2 H), 3.43 (1, J = 6.8 Hz, 2H), 3.78 (q, /= 7.2 Hz, 2H), 5.11
(s, 1H).

To a solution of 1-ethyl-3-[2-0x0-2-(1-pyrrolidinyl)ethy1]-1H-pyrazol-5-amine {600 mg,
1.784 mmol) in tetrahydrofuran (8 mL) cooled with water-ice bath was added a solution of 2M
LAH (1.0 mL, 2.00 mmol) solution dropwise, and the reaction mixture was stirred for 5h at rt and
30 min at 50 degree. The reaction mixture was carefully quenched with methanol followed by
water and concentrated. The residue was washed with DCM/methanol 5 times. The extract was
concentrated and the residue was purified using HPLC under the basic conditions to give 220 mg
of product. MS: (M+H) = 208.7, 'H NMR (400 MHz, CHLOROFORM-4) & ppm 1.37 (t,/ =
1.2 Hz, 3H), 1.79 (m, 4H), 2.56 (m, 4H), 2.7t {m, 2H), 3.42 (m, 2H), 3.94 (g, = 7.2 Hz, 2H), 5.40
(s, |H),
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&
N:N\ T
Z
N NH O
) H -~

To a 5-mL microwave tube were added 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
methylbenzamide (100 mg, 0.338 mmol), 1-ethyl-3-[2-(1 -pyrrolidinyl)ethyl]-1H-pyrazol-5-amine
{70.3 mg, 0.338 mmol), cesium carbonate (330 mg, 1.013 mmol), and 1,4-dioxane (2 mL), and the
mixture was degassed by bubbling nitrogen through for 15 min. Palladium (II) acetate (3.79 mg,
0.017 mmol) and BINAP (21.03 mg, 0.034 mmol) were added, and the reaction mixture was
heated at 170 °C with stirring under microwave conditions for 40 min. The reaction mixture was
filtered and concentrated. The residue was purified by using RP-HPLC under basic conditions
(Gemini 5u C18(2) 1 10A, AXIL 50x30.00 mm 5 micron: 7.3-minute run , 47mL/min,
40%ACN/H,0, 0.1%NH,OH to 90% ACN/H,0, 0.1% NH,OH with UV detection at 254nm) to
give the title compound (62 mg). MS: (M+H) = 468.1. 'H NMR (400 MHz, DMSO-d¢).5 ppm
1.21 (1, J=7.2 Hz, 3 H), 1.67 (1, 4H), 2.45 (m, 4), 2.60 (m, 4H), 2.77 (d, /= 4.0 Hz, 3H), 3.89
(q,/ = 7.2 Hz, 2H), 6.03 (s, 1H), 6.74 (s, 1H), 7.11 (m, 1H), 7.49 (m, 1H), 7.54 (m, 1H), 7.71 (d, J
= 7.2 Hz, 1H), 8.00 (s, 1H).

Intermediate 7

2-Aming-N-methoxy-benzamide
@)

/O\N
H

H,N
To a mixture of isatoic anhydride (40 g, 245.39 mmol, 1 eq) and ¢o-methyl hyroxylamine
hydrochloride (30.55 g, 368.09 mmole, 1.5 eq) in EtOH:H,0 (9:1) (1000 mL) was added
riethylamine (51.2 mL, 368.09 mmole, 1.5 eq) and resulting mixture was reflux for 4h. Afier
completion of reaction solvent was removed under reduced pressure and residue was diluted with
water (500 mL), extracted with ethyl acetate (3x250 mL), Combined organic layer was dried over

sodium sulfate, filtered and concentrated under reduced pressure. Solid compound so obtained was
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purified by washing with diethy] ether and hexane to give the title compound as brown solid (20 g,
49%). 'H-NMR (400 MHz, DMSO-ds): § 3.67 (s, 3H), 6.20-6.40 (brs, 2H), 6.44-6.53 (m, 1H),
6.70 (d, 1H, .J=7.76 Hz), 7.10-7.19 (m, 1H), 7.30 (d, |H, /= 7.6 Hz), 11.40 (s, |H). LC-MS [M +
H] = 167.2.

Intermediate 8

A mixture of 2,5-dichloro-4-iodo-pyridine (40 g, 146.5 mmole, 1 eq), 2-amino-N-
methoxy-benzamide (24.32 g, 146.5 mmole, 1 eq) and K;PO4 (77.72 g 366.2mmole, 2.5 eq) in 1,4-
dioxane (600 ml.) was degassed with N; for 1h. To this were added Pd(OAc), (0.657 g, 2.93
mmole, 0.02 eq), DPEPhos (6.31 g, 1 1.7 mmole, (.08 eq) and again degassed for 15 min with Nj.
The resulting mixture was stirred at 110°C for overnight. Afier completion of reaction, solid
material was collected by filtration, dissolved in water (500 mL) and extracted with ethyl acetate
(5=200 mL). Combined organic layer was dried over sodium sulfate, filtered and concentrated
under reduced pressure. Solid compound so obtained was purified by washing with hexane to give
the title compound as yellowish solid {40 g, 53%). 'H-NMR {400 MHz, DMSO-dq): 6 3.63 (s, 3H),
7,06 (s, 1H), 7.15-7.22 (m, 1H), 7.48-7.57 (m, 2H), 7.66-7.67 (d, 1H, J= 7.48 Hz), 8.25 (s, 1H),
10.66-11.45 (brs, 1H). LC-MS [M + H] = 312.3,

Example 47

{methyloxy)benzamide

—N !
=
3L
O~
H

A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
(methyloxy)benzamide (200 mg, 0.64 mmol), 1,5-dimethyl-!H-pyrazol-4-amine (142 mg, 1.28

mmol), cesium carbonate (626 mg, 1.92 mmol) and dioxane/THF (3:1 ml). The reaction mixture
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was degassed under nitrogen for 10 min and palladium (II) acetate (5.8 mg, 0.03 mmol) and
BINAP (40 mg, 0.06 mmol) were added. The tube was sealed and the mixture was stirred in an oil
bath at 150° C overnight. The dark brown solution was filtered thru celite and evaporated. It was
dissolved in MeOH and filtered thru an Acrodisc (Pall Corporation; www.pall.com) and further
purified on preparative Agilent HPLC (5 to 95% water:acetonitrile with 0.1% formic acid). The
dark brown oil residue was dissolved in DMF and water was slowly added. A tan precipitate
crashed out and was filtered off and dried under vacuum at 40° C for 2 hrs to afford the desired
product (18 mg, 7.3 %) as a tan solid. LC-MS [M+H]" = 387.1, 389.1. 1H NMR (400 MHz,
DMSO-dg) d ppm 11.91 (br. s., 1 H) 9.41 (br. 5., 1 H) 7.85 - 7.98 (m, 2 H) 7.49 - 7.59 (m, 3 H)
7.42 (br. 5., 1 H)7.07 - 7.13 (m, 1 H) 6.50 (br. 5., 1 H) 3.69 (d, /~10.36 Hz, 6 H) 2.11 (s, 3 H).

A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
(methyloxy)benzamide (250 mg, 0.8 mmol), 1,3-dimethyl-1H-pyrazol-4-amine (187 mg, 1.68
mmol), cesium carbonate (783 mg, 2.4 mmol) and dioxane/THF (3:1 ml). The reaction mixture
was degassed under nitrogen for 10 min and palladium (II) acetate (9 mg, 0.04 mmol) and BINAP
(50 mg, 0.08 mmol) were added. The mixture was stirred in a microwave at 140°C for 40 min. It
was evaporated and the residue dissolved in MeOH was filtered thru celite and thru an Acrodisc
and purified further using preparative Agilent HPLC (5 to 95% water:acetonitrile with 0.1%
formic acid). Fractions were combined and evaporated. Ether was added to the residue and a tan
precipitate crashed out. It was filtered off and dried under vacuum at 40° C for 2 days to afford the
desired product (55 mg, 18%) as a tan solid. LC-MS (ES) m/z = 387.1, [M+H] " =389.1. IH NMR
{400 MHz, DMSO-dg) 8 ppm 11.93 (br. 5., 1 H) 3.51 (br. s., 1 H) 8.03 (s, 1 H) 7.96 (s, ] H) 7.82
(s, 1 H}7.51 - 7.61 (m, 3 H) 7.07 - 7.15 (m, 1 H) 6.68 (s, 1 H) 3.70 (d, /=4.29 Hz, 6 H) 2.07 (5, 3
H).
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Example 49

(methyloxyibenzamide

A _Cl
O
HNYO

0

~

A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
{methyloxy)benzamide (100 mg, 0.32 mmol), 4-methyl-1-(1-methylethyl)-1H-pyrazol-5-amine
(93.6 mg, 0.67 mmol), cesium carbonate (312.8 mg, 0.96 mmol) and DMF (5 mL). The reaction
mixture was degassed under nitrogen for 10 min and palladium (11} acetate (3.6 mg, 0.016 mmol)
and BINAP (19.9 mg, 0.032 mmol) were added. The reaction mixture was heated in an oil bath for
6 hours and then in a microwave at 150° C for 40 min, The solvent was evaporated and the residue
dissolved in MeOH. It was filtered thru celite and thru an Acrodisc to be purified on preparative
Agilent HPLC (5 to 95% water:acetonitrile with 0.1% formic acid). Fractions were combined and
evaporated. The brown oil residue was diluted in DMF and water was added. A precipitate
crashed out. It was filtered and dried under vacuum at 40° C for 6 hrs. LC-MS [M+H] =415.1. IH
NMR (400 MHz, DMSO-dq) 8 ppm 11.93 (s, 1 H)9.48 (br.s., 1 H)8.23 (s, t H) 7.93 (5, | H) 7.58
(d, /=7.83 Hz, | H) 7.50 (d, /=3.79 Hz, 2 H) 7.24 (s, | H) 7.12 (dt, /=7.83, 4.17 Hz, 1 H) 6.40 (br.
s, 1 H) 4.33 (dt, /=13.14, 6.57 Hz, L H) 3.71 (5,3 H) 1.78 (s, 3 H) 1.26 (d, /=6.57 Hz, 6 H).

Example 50
2-({5-Chloro-2-[(1 -ethyl-4-methyl-1H-pyrazol-5-yi)amino]-4-pyridinyl }amino)-N-

{methyloxy)benzamide
Cl

"\ N7 AN

K H H
Hl}l (8]
0

-~

A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)Jamino}-N-
{methyloxy)benzamide (300 mg, 0.96 mmol), 1-ethyi-4-methyl-1H-pyrazol-S-amine (253 mg, 2.01
mmol), cesium carbonate (939 mg, 2.88 mmol) and DMF (7 ml). The reaction mixture was
degassed under nitrogen for 10 min and palladium {IT) acetate (10.8 mg, 0.05 mmol) and BINAP
{59.8 mg, 0.096 mmol) were added. The reaction mixture was heated in an oil bath at 90° C for 5

hrs and then in a microwave at 150° C for 50 min, It was evaporated and the residue was dissolved
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in MeOH, filtered thru celite and thru an Acrodisc and purified further on preparative Agilent
HPLC (5 to 95% water:acetonitrile with 0.1% formic acid). Fractions were combined and
evaporated. The brown oil residue was diluted in DMF and water was added. A precipitate crashed
out. It was filtered off and dried under vacuum at 40° C for 5 hrs. LC-MS [M+H]" = 401.1, 1H
NMR (400 MHz, DMSO-ds) 8 ppm 11.92 (s, 1 H) 9.48 (br. s., 1 H) 8.27 (s, 1 H) 7.94 (s, 1 H) 7.59
(d, /=7.58 Hz, 1 H) 7.51 (d, /=3.54 Hz,2 H) 7.22 (s, ] H) 7.09 - 7.16 (m, 1 H) 6.40 (s, | H) 3.85
(q,/=7.33 Hz, 2 H) 3.71 (s, 3 H) 1.79 (s, 3 H) 1.21 (t, /~7.20 Hz, 3 H).

Example 51 .

A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino}-N-

(methyloxy)benzamide (300 mg, 0.96 mmol), 4-methyl-1-(2-methylpropyl)-1H-pyrazol-5-amine
(309 mg, 2.01 mmol), cesium carbonate (939 mg, 2.88 mmol) and DMF (5 ml). The reaction
mixture was degassed under nitrogen for 10 min, and palladium (II} acetate (10.8 mg, 0.05 mmol)
and BINAP (59.8 mg, 0.096 mmol) were added. The reaction mixture was heated in an oil bath at
90° C for 5 hrs and then in a microwave at 150° C for 40 min. Solvent was evaporated and the
residue was dissolved in MeOH, filtered thru celite and thru an Acrodisc an purified further using
preparative Agilent HPLC (5 to 95% water:acetonitrile with 0.1% formic acid). Fractions were
combined and evaporated. The brown oil residue was diluted in DMF and water was added. A
precipitate crashed out. It was filtered off and dried under vacuum at 40° C for 5 hrs. LC-MS
[M+H]"= 429.1. 1H NMR (400 MHz, DMSO-ds) 3 ppm 11.93 (s, 1 H)9.48 (br. 5., 1 H) 8.26 (s, |
H)7.94 (s, 1 H) 7.58 (d,/~7.33 Hz, 1 H) 7.44 - 7.51 (m, 2H) 7.23 (s, 1 H) 7.08 - 7.16 (m, 1 H)
6.38 (s, 1 H) 3.70 (s, 3 H) 3.65 (d, ./~7.33 He, 2 H) 2.03 (dt, /=13.71, 6.92 Hz, 1 H) 1.77 (5, 3 H)
0.75 (d, /=6.57 Hz, 6 H).
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Example 52
2- hloro-2-{[3-(h xymethyl)-1-(1-methylethyl)-1H-pyrazol-5-yl]Jamino} 4-

idinyhamino]-N-{methvloxy)benzami

OH
T
AN
/KH
HI‘;JO
0

A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
(methyloxy)benzamide (188 mg, 0.602 mmol), [5-amino-1-{1-methylethyl)-1H-pyrazol-3-
yl]methanol (140 mg, 0.90 mmol), cesium carbonate (589 mg, 1.81 mmol) and DMF {5 ml). The
reaction mixture was degassed under nitrogen for 10 min and palladium (II) acetate (6.8 mg, 0.03
mmol) and BINAP (37.5 mg, 0.06 mmol) were added. The reaction mixture was heated in an oil
bath at 90° C for 5 hrs and then in a microwave at 150° C for 40 min. [t was evaporated and the
residue was dissolved in MeOH, filtered thru celite and thru an Acrodisc and purified further using
preparative Agilent HPLC (5 to 95% water:acetonitrile with (.1% formic acid). Fractions were
combined and evaporated. EtOAc was added to the brown oil residue. Then the mixture was
heated and hexane was added dropwise. A light yellow precipitate crashed out upon sonication. It
was filtered off and dried under vacuum at 40° C for 12 hrs. LC-MS [M+H]" = 431.2, IHNMR
(400 MHz, DMSO-ds) 6 ppm 11.93 (br. 5., | H) 9.54 (br. s., | H) 8.54 (s, 1 H) 7.96 - 8.01 (m, 1 H)
7.52-7.62 (m, 3 H) 7.11 - 7.16 (m, 1 H) 6.70 (5, | H) 6.10 (s, 1 H) 4.95 (t, J=5.81 Hz, 1 H) 4.43
{dt, /~13.14, 6.57 Hz, 1 H) 4.33 (d, /=5.56 Hz, 2 H) 3.71 (s, 3 H) 1.29 {d, /~6.57 Hz, 6 H).

Int iate 9

A solution of cyclopropylboronic acid (0.38 g, 4.40 mmole, 1.5 eq) in toluene {100 mL)
was degassed with N at 50°C for 15 min. To this was added Pd(PPh;), (0.17 g, 0.15 mmole, (.05
eq) and 2~(5-bromo-2-chloro-pyridin-4-ylamino)-N-methyl-benzamide (1 g, 2.93 mmole, 1 eq) and
the resulting reaction mixture was again degassed for 30 min. To this a degassed solution K;PO,
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(2.49 g, 11.72 mmole, 4 eq) in H20 (4 mL) was added in one portion and the resulting reaction
mixture was refluxed for overnight. Solvent was removed under reduced pressure and the residue
was diluted with water (100 mL) and then extracted with DCM (3x75 mL). Combined organic
layer was dried over sodium sulfate, filtered and concentrated under reduced pressure to yield
crude product. Crude compound was purified by column chromatography over silica gel (60-120
mesh) using 0.5% MeOH-DCM as the eluant to give the title compound as a pale yellow solid
(0.480 g, 54%). "H-NMR (400 MHz, DMSO-d): 8 0.60-0.70 (m, 2H), 0.95-1.05 (m, 2H), 1.60-
1.71 (m, 1H), 2.76 (d, 3H, J = 4.48 Hz), 7.09 (s, 1H), 7.10-7.18 (m, 1H), 7.49-7.60 (m, 2H), 7.68-
7.70 (d, 1H, J = 7.64 Hz), 7.93 (s, 1H), 8.60-8.70 (m, 1H), 10.22 (s, 1H). LC-MS [M+H]" = 302.0.

To a 10 mL microwave tube were added 2-(2-chloro-5-cyclopropyl-pyridin-4-ylamino)-N-
methyl-benzamide (0.075 g, 0.25 mmo), leq), 2,5-dimethyl-2/-pyrazol-3-ylamine (0.030 g, 0.27
mmol, 1.1 eq), Cs;COs (0.23g, 0.70 mmol, 2.8 eq) and 1,4-dioxane (4 mL) and resulting mixture
was degassed with N, for 30 minutes. To this was added Pd;(dba), (0.008 g, 0.007 mmol, 0.03 eq)
and xanthphos (0.009 g, 0.014 mmol, 0.06 eq) and reaction mixture was degassed again with Nz
for another 15 minutes. The resulting reaction mixture was irradiated in 2 CEM microwave at 110°
C and 150 W for 40 min. The progress of reaction was monitored by LCMS. After completion of
reaction, Cs,CO; was removed by filtration and the filtrate was concentrated under reduced
pressure to give a crude product. The crude compound was purified by column chromatography
over neutral alumina using 0.1% MeOH-DCM as the eluant. Solid compound so obtained was
washed with diethyl ether and pentane to give the title compound as a yellowish solid (16 mg,
17%). '"H-NMR (400 MHz, DMSO-ds): 6 0.52-0.59 (m, 2H), 0.89-0.99 (m, 2H), 1.52-1.62 (m,
1H), 2.05 (s, 3H), 2.76-2,77 (d, 3H, J = 4.44 Hz ), 3.52 (s, 3H), 5.96 (s, 1H), 6.69 (s, 1H), 7.01-
7.05 (1, 1H, J = 7.48 Hz), 7.42-7.45 (m, 1H), 7.51-7.60 (m, 1H) 7.64-7.66 (d, lH, /= 7.32 Hz),
7.72 (s, 1H), 8.37 (s, 1H), 8.55-8.65 (brs, 1H), 9.96 (s, 1H). LC-MS [M+H]" =377.2.

57



10

15

20

25

WO 2010/062578 PCT/US2009/062163

Example 54
2-[5-Cyclopropyl-2-(2-ethyl-5-methvl-2H- 0l-3-yvlaming)-pyridin-4-ylaming]-N-

methylbenzamide

%

To a 10 mL microwave tube were added 2(2-chlore-5-cyclopropyl-pyridin-4-ylaming)-N-

N~
H

methyl-benzamide (0.075 g, 0.25 mmol, leq), 2-ethyl-5-methyl-2H-pyrazol-3-ylamine (0,035 g,
0.27 mmol, 1.1 eq), Cs;CO; (0.23g, 0.70 mmol, 2.8 eq) and 1,4-dioxane (3 mL) and the resulting
mixture was degassed with N; for 30 minutes. To this mixture was added Pd,(dba), (0.008 g, 0.007
mmol, 0.03 eq) and xanthphos (0.009 g, 0.015 mmol, 0.06 eq) and this mixture was degassed again
with N; for another 10 minutes. The resulting reaction mixture was irradiated in a CEM
microwave at 110 °C and 150 W for 45 min. The progress of the reaction was monitored by
LCMS. After completion of the reaction, Cs,CO; was removed by filtration and the filtrate was
concentrated under reduced pressure to give a crude product. It was purified using column
chromatography over neutral alumina using 0.2% MeOH-DCM as the eluant. The solid compound
so obtained was washed with diethyl ether and hexane to give the title compound as a white solid
(20 mg, 20%). 'H-NMR (400 MHz, DMSO-ds): 5 0.50-0.62 (m, 2H), 0.88-0.99 (m, 2H), 1.15-1.28
(m, 3 H), 1.55-1.65 (m, 1H), 2.07 (s, 3H), 2.76-2.77 (d, 3H, /= 4.36 Hz ), 3.82-3.95 (m, 2H), 5.95
(s, 1H), 6.68 (s, 1H), 6.99-7.10 (m, 1H), 7.42-7.50 (m, 1H), 7.50-7.55 (m, 1H) 7.64-7.66 (d, 1H, J
=7.6 Hz), 7.71 (s, L H), 8.30 (s, 1H), 8.55-8.70 (brs, 1H), 9.95 (s, tH). LC-MS [M+H]" = 391.4.

Intermediate 10

A mixture of 5-bromo-2-chloro-4-iodo-pyridine (5 g, 15.72 mmole, | eq), 2-amino-N-
methoxy-benzamide (2.61 g, 15.72 mmole, 1 eq) and K;PO, (8.34 g, 39.3 mmole, 2.5 eq), and 1,4-
dioxane (30 mL) was degassed with N for 1 h. To this was added DPEPhos (0.67 g, 1.25 mmole,
0.08 eq) and Pd(OAc), (0.07 g, 0.31 mmole, 0.02 eq) and this mixture was degassed again with N;

for 30 min. The resulting mixture was refluxed for overnight. After completion of reaction, solvent
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was removed under reduced pressure and residue was diluted with water (100 mL) and extracted
with 5% MeOH-DCM (3x100 mL). Combined organic layers were dried over sodium sulfate,
filtered and concentrated under reduced pressure to give a crude compound. It was purified by
column chromatography over silica gel (60-120 mesh) using 20% Ethyl acetate-hexane as the
eluant to yield the title compound as off white solid (3.5 g, 62%). 'H-NMR (400 MHz, DMSO-ds):
8 3.56 (s, 3H), 6.88-6.98 (m, 1H), 7.08 (s, 1H), 7.17-7.25 (m, 1H), 7.26-7.35 {m, 1H), 7.82-7.90
(m, 1H), 8.23 (s, 1H), 12.86 (brs, 1H). LC-MS [M+H]" = 356.30.

Intermediate 1]

In a sealable tube toluene (50 mL) was degassed with N; at 50 °C for 15 min and to this 2-
(5-bromo-2-chloro-pyridin-4-ylamino)-N¥-methoxy-benzamide (1.5 g, 4.21 mmole, 1 eq),
cyclopropylboronic acid (1.4 g, 16.85 mmole, 4 eq) and Pd(PPh;)s (0.24 g, 0.21 mmole, 0.05 eq)
were added and resulting mixture was degassed for 30 min. To this NaBr (0.44 g, 4.33 mmole,
1.03 eq) and a solution of KF (0.8 g, 13.90 mmole, 3.3 eq) in H,O (3 mL) were added; again
degassed with N; for 15 min. The tube was sealed and the resulting mixture was heated at 100 °C
for 24 h. Afier completion of reaction, reaction mixture was allowed to cool at room temperature,
poured into water (100 mL) and extracted with toluene {2x50 mL). Combined organic layer was
dried over sodium sulfate, filtered and concentrated under reduced pressure. The crude compound
was purified by washing with 0.5% DCM-Et,0 to give titled compound as pale yellow solid (0.7 g,
53%). 'H-NMR (400 MHz, DMSO-dq): 6 0.57-072 (m, 2H), 0.97-1.10 (m, 2H), 1.62-1.75 (m, 1H),
3.68 (s, 3H), 7.02 (s, 1H), 7.11-7.20 (m, 1H), 7.51-7.67 (m, 3H), 7.94 (s, 1H), 9.62 (s, 1H), 11.92
(brs, 1H). LC-MS [M+H]}" = 318.2.
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To a 10 mL microwave tube were added 2-(2-chloro-5-cyclopropyl-pyridin-4-ylamino)-N-
methoxy-benzamide (0.075 g, 0.24 mmol, leq), 2,5-dimethyl-2H-pyrazol-3-ylamine (0.05 g, 0.47
mmol, 2 eq), Cs:CO4 (0.23 g, 0.71 mmol, 3 eq), and 1,4-dioxane (3 mL). The resuiting mixture
was degassed with N; for 15 min. To this was added Pd;(dba); (0.015 g, 0.014 mmol, 0.06 eq) and
xanthphos (0.03 g, 0.06 mmol, 0.25 ¢q) and the mixture was again degassed with N, for 30 min.
The resulting mixture was irradiated in a CEM microwave at 120°C, 150 W for 35 min. After
completion of reaction, solvent was removed under reduced pressure and crude compound was
purified using column chromatography over silica gel (100-200 mesh} using 1% MeOH-DCM as
the eluant followed by prep HPLC. Solid compound so obtained was washed with diethyl ether
and pentane to give the title compound as an off white solid (11 mg, 12%). "H-NMR (400 MHz,
DMSO-dg): 8 0.52-0.60(m, 2H), 0.82-1.00 {m, 2H), 1.50-1.62 (m, 1H), 2.05 (s, 3H), 3.52 (s, 3H),
3.70 (s, 3H), 5.96 (s, 1H), 6.67 (s, LH), 6.98-7.10 (m, LH), 7.40-7.60 {m, 3H), 7.73 (s, 1H), 8.39 (s,
1H), 9.46 (s, LH), 11.88 (brs, 1H). LC-MS [M+H]" = 393.4.

Example 56

N
k N‘o\
H

To a 10 mL microwave tube were added 2-(2-chloro-5-cyclopropyl-pyridin-4-ylamino)-N-
methoxy-benzamide (0.075 g, 0.24 mmol, leq), 2-ethyl-5-methyl-2H-pyrazol-3-ylamine (0.05 g,
0.36 mmol, 1.5 ¢q), Cs;CO; (0.23 g, 0.71 mmol, 3 eq), and |,4-dioxane (3 mL) and the resulting
mixture was degassed with N, for 15 min. To this was added Pd.(dba); (0.014 g, 0.014 mmol, .06
eq) and xanthphos (0.03 g, 0.06 mmol, 0.25 eq) and this mixture was again degassed with N, for

another 10 min. The resulting mixture was irradiated in a CEM microwave at 120 °C, 150 W for
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35 min. After the reaction was finished solvent was removed under reduced pressure and crude
product was purified by column chromatography over silica gel (100-200 mesh) using 1% MeOH-
DCM as the eluant followed by washing with diethy] ether and pentane and DCM to give the title
compound as an off white solid (5 mg, 5%). "H-NMR (400 MHz, DMSO-ds): 3 0.50-0.60(mn, 2H),
0.88-1.00 (m, 2H), 1.15-1.27 (m, 3H), 1.55-1.65 (m, 1H), 2.07 (s, 3H), 3.70 (s, 3H), 3.80-3.95 (m,
2H), 5.95 (s, 1H), 6.64 (s, 1H), 6.90-7.10 (m, 1H), 7.40-7.60 (m, 3H), 7.72 (s, 1H), 8.34 (5, lH),
9.47 (s, 1H), 11.88 (brs, 1H). LC-MS [M+H]" = 407.3.

Intermediate 12

In a tube a solution of isopropenyboronic acid pinacol ester (3.31 mL, 17.6 mmole, 3 eq)
in toluene (200 mL) was degassed with N; at 50°C for 15 min. To this was added Pd(PPh;), (0.68
g, 0.59 mmole, 0.1 eq) and 2-(5-bromo-2-chloro-pyridin-4-ylamino}-N-methyl-benzamide (2 g,
5.87 mmole, 1 eq). This mixture was again degassed with N, for 30 min. A degassed solution of
K3PO4 (4.98 g, 23.48 mmole, 4 eq) in H,O (8 mL) was added to the above mixture in one portion
and the resulting mixture was heated at 110°C for overnight. After completion of the reaction, it
was allowed to cool to room temperature and solvent was removed under reduced pressure to yield
crude product. It was purified by column chromatography over silica gel (60-120 mesh) using
0.5% MeOH-DCM as the eluant to give the title compound as an off white solid (0.8 g, 45%). 'H-
NMR (400 MHz, DMSO-ds): 8 2.06 (s, 3H), 2.73-2.74 (d, 3H, J = 4,52 Hz), 5.14 (s, 1H), 5.46 (s,
1H), 7.04-7.15 (m, 2H), 7.45-7.60 (m, 2H), 7.64-7.71 (m, 1H), 7.96 (s, 1H), 8.60-8.72 (brs, 1H),
9.87 (s, 1H). LC-MS [M+H]" = 302.2.
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To a 10 mL microwave tube was added 2-(2-chloro-5-isopraopenyl-pyridin-4-ylamino)-N-
methyl-benzamide (0.075 g, 0.25 mmol, leq), 2,5-dimethyl-2H-pyrazol-3-ylamine (0.055 g, 0.50
mmol, 2 eq), Cs,CO4 (0.24 g, 0.74 mmol, 3 eq) and 1,4-dioxane (3 mL), The resulting mixture was
degassed with N, for 30 minutes. Then Pd{OAc), (0.015 g, 0.07 mmol, 0.27 eq) and BINAP (0.046
g, 0.074 mmol, 0.3 eq) were added and the mixture degassed again with N, for another 10 minutes.
The resulting reaction mixture was irradiated in a CEM microwave at 110°C and 150 W for 45
min. The progress of the reaction was monitored by LCMS. After it was complete, Cs,CO; was
removed by filtration and the filtrate was concentrated under reduced pressure. The resulting crude
product was purified by column chromatography over neutral alumina using 0.2% MeOH-DCM as
the eluant. This gave the title compound as an off white solid (180 mg, 48%). 'H-NMR (400 MHz,
DMSO-di): 8 2.02-2.10 (m, 6H), 2.73-2.74 (d, 3H, J = 4.48 Hz), 3.53 (s, 3H), 5.05 (s, 1H), 5.31 (s,
1H), 5.97 (s, 1H), 6.67 (s, 1H), 6.90-7.05 (m, 1H), 7.4-7.55 (m, 2H), 7.61-7.63 (d, 1H,J=7.04
Hz), 7.76 (s, 1H), 8.48 (s, 1H), 8.54-8.67 (brs, 1H), 9.61 (s, 1H). LC-MS [M+H]" = 3774,

A solution of 2-[2-(2,5-dimethyl-2H-pyrazol-3-ylamino)-5-isopropenyl-pyridin-4-

ylamino]-N-methyl-benzamide (0.13 g, 0.345 mmole, 1 eq) in ethanol (10 mL) was degassed with
N; and to this PtO,(0.012 g, 0.052 mmole, 0.15 eq) was added. The resulting mixture was stirred
at room temperature under H, atmosphere with balloon pressure for 10 h. After completion of the
reaction, it was filtered through a celite bed which was then washed with ethanol (10 mL). The
filtrate was evaporated under reduced pressure to give a solid residue which was purified by
washing with diethyl ether to give the title compound as a gray solid (80 mg, 61%). 'H-NMR (400
MHz, DMSQ-de): & 1.24-1.26 (d, 6H, ./ = 6.76 Hz), 2.05 (s, 3H), 2.75-2.76 (d, 3H, /= 4.48 Hz),
2.89-3.10 (m, 1H), 3.53 (s, 3H), 5.96 (s, 1H), 6.67 (s, 1H), 6.85-7.10 (m, 1H), 7.40-7.50 (m, 2H),
7.65-7.67 (d, 1H, J = 7.76 Hz), 7.86 (s, 1H), 8.36 (s, | H), 8.60-8.70 (brs, 1H), 9.89 (s, 1H). LC-MS§
[M+H]" = 379.2.
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To a 10 mL sealable tube was added 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
methylbenzamide (95 mg, 0.321 mmol), 1,5-dimethyl-1H-pyrazol-4-amine (35.7 mg, 0.321
mmol), BINAP (20 mg, 0.032 mmol), cesiumn carbonate (314 mg, 0.964 mmol), and palladium(II)
acetate (7.21 mg, 0.032 mmol) in 1,4-dioxane (5 mL). The reaction vessel was sealed and heated at
150° C for | hr. The reaction mixture was purified using a prep HPLC (0.1% formic acid, 5 to
95% water:acetonitrile). Fractions were combined and evaporated. 2-( {5-Chloro-2-{(1,5-dimethyl-

1H-pyrazol-4-yl)amino)-4-pyridinyl}amino)-N-methylbenzamide (16 mg, 0.037 mmol, 11.38 %
yield) was isolated as vellow oil

LCMS (M+H)" = 371.1; 1H NMR (400 MHz, MeOD) & ppm 2.17 (s, 3 H) 2.91 (s, 3 H) 3.78 (s, 3
H) 6.47 (s, 1 H) 7.13 - 7.24 (m, 1 H) 7.40 (s, 1 H) 7.46 - 7.57 (m, 2 H) 7.67 (dd, /=7.83, 1.26 Hz, |
H) 7.82 (s, | H).

methylbenzamide
a) 1-Ethyl-3-[(methyloxy)methyl]-1H-pyrazol-5-amin

NH,
hel
i)
=
0
\

To a 25 mL round bottom was added 4-(methyloxy)-3-oxobutanenitrile (500 mg, 4.42
mmol), ethy] hydrazine (655 mg, 4.42 mmol), and 2 M HCI (2.210 mL, 4.42 mmol) in ethanol (10
mL). The reaction mixture was stirred at the room temperature overnight. The reaction mixture
was then evaporated and partioned between 20 mL of ethyl acetate and 20 mL of 1 M Na CO..

The organic layer was washed with brine, filtered and evaporated to obtain 1-ethyl-3-
[(methyloxy)methyl])-1H-pyrazol-5-amine (450 mg, 2.465 mmol, 55.8 % yield) as a yellow oil.
The product was used in the next step without further purification. LCMS (M+H)" = 156.1; 1H
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NMR (400 MHz, DMSO-ds) 8 ppm 1.20 (t, /=7.20 Hz, 3 H) 3.19 (s, 3 H) 3.82 (q, /=7.33 Hz, 2 H)
4.11 (s, 2 H) 5.11 (s, 2 H) 5.22 (s, | H).

The title compound was prepared substantially as described in Example 59 except using 1-
ethyl-3-[(methyloxy)methy!]- 1 H-pyrazol-5-amine instead of 5-amino- I-methyl-1H-pyrazole.
LCMS (M+H)" =415.1(M+H); |H NMR (400 MHz, DMSO-ds) 5 ppm 1.24 (t, /~7.20 Hz, 3 H)
2,78 (d, /~4.55 Hz, 3 H) 3.23 (s, 3 H) 3.95 (q, J=7.07 Hz, 2 H) 4.25 (s, 2 H)} 6.20 (s,  H) 6.77 (s, |
H)7.05-7.16 (m, | H) 7.44 - 7.60 (m, 2 H) 7.70 (dd, /=7.83, 1.26 Hz, ] H) 8.01 (s, 1 H) 8.63 (s, |
H) 8.69 (q, /~4.29 Hz, 1 H) 10.12 (s, 1 H),

Example 61

pyridinyllamino]-N-methvlbenzamide

61a) 3-[(Ethyvloxy)methyl]-1-(1-methylethyl)-1H- 1-5-amin
NH,
)\N N
13
N=
O
A

To a 25 mL round bottom was added 4-{(ethyloxy)-3-oxobutanenitrile (550 mg, 4.33
mmol), isopropy! hydrazine hydrochloride (478 mg, 4.33 mmol), and HC! (2.163 mL, 4.33 mmol)
in Ethanol (10 mL). The reaction mixture was stirred at the room temperature overnight. The
reaction mixture was then evaporated, and partitioned between 20 mL of ethyl acetate and 20 mL
of 1 M NayCO5. The organic layer was washed with brine, filtered and evaporated. 3-
{(Ethyloxy)methyl]-1-(1-methylethyl)-1H-pyrazol-5-amine (520 mg, 2.84 mmaol, 65.6 % yield)
was isolated as yellow oil. The product was used in the next step without further purification. 1H
NMR (400 MHz, DMSO-ds) 6 ppm 1.09 (t, /=7.07 Hz, 3 H) 1.26 (d, /=6.57 Hz, 6 H) 3.40 (q,
J=6.91 Hz, 2 H) 4.16 (s, 2 H) 4.32 (quin, J=6.57 Hz, 1| H) 5.06 (s, 2 H) 5.22 (s, 1 H)
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The title compound was prepared substantially as described in Example 59 except using 3-
[(ethyloxy)methyl]-1-(t-methylethyl)-1 H-pyrazol-5-amine instead of 5-amino-1-methyl-1H-
pyrazole. LCMS (ES) m/z = 443.1 (M+H); 1H NMR (400 MHz, MeOD) & ppm 1.21 {1, /=7.07
Hz, 3 H) 1.40 (d, /=6.82 Hz, 6 H) 2.91 (s, 3 H) 3.56 (q, /=6.91 Hz, 2 H) 4.45 (s, 2 H) 4.53 (quin,
J=6.69Hz, 1 H)6.17 (s, 1 H)}6.60 (s, 1 H) 7.05 - 7.18 (m, 1 H) 7.40 - 7.56 (m, 2 H) 7.62 - 7.70 (m,
1 H)7.92(s, 1 H)

methvlbenzamide

62a) 1-Ethvl-3-{{ethyloxv)methyl]-1H-pyrazol-5-amine

To a 25 mL round bottom was added 4-(ethyloxy)-3-oxobutanenitrile (550 mg, 4.33
mmol), ethyl hydrazine oxalate (641 mg, 4.33 mmol), and HC1 (2.163 mL, 4.33 mmol) in ethanol
(10 mL). The reaction mixture was stirred at the room temperature overnight. The reaction mixture

was then evaporated, and partitioned between 20 mL of ethy] acetate and 20 mL of 1 M NayCO5.

The organic layer was washed with brine, filtered and evaporated. 1-Ethyl-3-[(ethyloxy)methyl]-
|H-pyrazol-5-amine (420 mg, 2.234 mmol, 51.6 % yicld) was isolated as yellow oil. The product
was used in the next step without further purification. . LCMS (M+H)" = 170.1 (M+H); 1H NMR
(400 MHz, DMSO-dg) & ppm 1.08 (1, /=6.95 Hz, 3 H) 1.19 (1, ./=7.07 Hz, 3 H) 3.37 - 3.43 (m, 2 H)
3.81 {q,/=7.24 Hz,2 H)4.15 (5, 2 H) 5.09 (s, 2 H) 5.22 (s, 1 H).
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idinyl]Jaming) -N-methylbenzamid

The title compound was prepared substantially as described in Example 59 except using 1-
ethyl-3-[{ethyloxy)methyl]-1H-pyrazol-5-amine instead of 5-amino-1-methyl-1H-pyrazole. LCMS
(M+H)" = 429.1 (M+H); |H NMR (400 MHz, MeOD) & ppm 1.21 (t,./<7.07 Hz, 3 H) 1.34 (t,
J=133 Hz, 3 H) 2.91 (s, 3 H) 3.55 (q, /=6.91 Hz, 2 H) 4,04 (q, /=7.33 Hz, 2 H) 4,43 (3, 2 H) 6,22
(s, |H)6.66 (s, 1 H)7.10-7.20 (m, 1 H) 7.45 - 7.53 (m, 1 H) 7.53 - 7.58 ({m, 1 H) 7.66 (dd,
J=7.83,1.52 Hz, 1 H) 7.93 (5, 1 H).

pyridinyl}amino)benzonitrile

) NENC
[¥eos
N

To a 50 mL tube was added 2-[(2,5-dichloro-4-pyridinyl)amino]benzonitrile (738 mg, 2.80
mmol), 1-ethyl-3-methyl-1H-pyrazol-5-amine (350 mg, 2.80 mmol), BINAP (696 mg, 1.118
mmol), cesium carbonate (2733 mg, 8.39 mmo!) and palladium(II) acetate (62.8 mg, 0.280 mmol)
in 1,4-dioxane (15 mL). The reaction mixture was heated to 120° C for 18 hr. Solid was filtered off

and discarded and the solution was concentrated. Product was then dissolved in 1 M HCI (1 mL)
and extracted with EtQAc. The organic layer was discarded. The water layer was neutralized with
1 M NaOH (to pH 8) and extracted with EtoAc. The organic layer was separated, washed with
brine, dried over MgSQy, filtered and evaporated. The solid was the dissolved in 20 mL of EtOAc

and 20 mL of water and | mL of acetic acid were added. The organic layer was separated, washed
with brine, dried over MgSOy, filtered and evaporated. 2-({5-Chloro-2-[(1-ethyl-3-methyl-1H-
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pyrazol-5-yl)amino]-4-pyridinyl }amino)benzonitrile (450 mg, 1.275 mmol, 45.6 % yield) was
isolated as orange foam. This product was used in the next step without further purification,
LCMS (M+H)" = 353.1; 1H NMR (400 MHz, DMSO-ds) 8 ppm 1.19 (1, /=7.20 Hz, 3 H) 1.91 (5, 3
H) 3.84 (q, /=7.24 Hz, 2 H) 5.92 (s, 1 H) 6.03 (s, | H) 7.41 (td, /=7.64, 0.88 Hz, 1 H) 7.48 (d,
J=8.08 Hz, 1 H) 7.76 (td, /=7.83, 1.52 Hz, 1 H) 7.91 (dd, /=7.83, 1.52 Hz, 1 H) 7.96 (s, 1 H) 8.47
(d, /<7.07 Hz, 1 H) 11.98 (br. s., 1 H)

63b) 2-({5-Chloro-2-[(1-ethyl-3-methyl-1H-

pyridinyl}aming)benzoic acid

|-5-yamino]-4-

magﬂ
) H H

0" "OH

To a 50 mL round bottom flask was added 2-({5-chloro-2-[(1-ethyl-3-methyl-1H-pyrazol-
5-ylamine]-4-pyridinyl}amino)benzonitrile (300 mg, 0.850 mmol), and NaOH 1 M solution (10
ml, 10.00 mmol) in 1,4-dioxane (10 mL). The mixture was heated under reflux for 18 hours. Ethyl
acetate was added (20 mL) and the layers separated - all product stayed in the water phase. The
water phase was neutralized with 6 N HCI, and 40 mL of ethyl acetate were added. The organic
layer was separated, washed with brine, dried over MgSQy, filtered and evaporated. 2-({5-Chloro-
2-[(1-¢ethyl-3-methyl-1H-pyrazol-5-yl)amino}-4-pyridinyl } amino)benzoic acid (220 mg, 0.562
mmol, 66.1 % yield) was isolated as off-white solid and used in the next step without further
purification. LCMS (M+H)" = 372.1; 1H NMR (400 MHz, MeOD) 8 ppm 1.33 (t,J=7.20 Hz, 4 H)
2.22 (s, 3 H) 4.00 (q, /=7.33 Hz, 2 H) 6.01 (s, | H) 6.82 (s, 1 H) 7.06 (\d, /=7.52, 1.14 Hz, 1 H)
7.39 -7.49 (m, 1 H) 7.49 - 7.55 (m, | H) 7.87 - 7.94 (m, 1 H) 8.05 (dd, /=7.83, 1.52 Hz, | H).

2-(§5-Chlorg-2-[(1-gthyl-3-methyl-1H-pyrazol-5-yl)amino]-4-pyridinyl }amin

cl
7 NZ
(Eees
J H HO \-OH
|

A solution of 2-({5-chloro-2-[(1-ethyl-3-methyl-1H-pyrazol-5-yl)amino]-4-
pyridiny]}aminc)benzoic acid (55 mg, 0.148 mmol), HOBT (22.65 mg, 0.148 mmol) and EDC
(28.4 mg, 0.148 mmol) in N,N-dimethylformamide (DMF) (5 mL} was stirred under nitrogen at
room temp for 30 minutes. To this solution was added N-methylhydroxylamine (12.35 mg, 0.148

hydroxy-N-methylbenzamide

mmol) and the solution was stirred for another 15 minutes. The reaction mixture was cooled to 5°
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C and DIEA (0.052 mL, 0.296 mmol) was added dropwise. After addition, the reaction mixture
was stirred at room temperature overnight. The reaction mixture was purified using preparative
HPLC (0.1% formic acid, 5 to 95% water:acetonitrile). Fractions were combined and evaporated.
2-({5-Chloro-2-[(1-ethyl-3-methyl- | H-pyrazol-5-yl)amino]-4-pyridinyl }amino)-N-hydroxy-N-
methylbenzamide (16 mg, 0.034 mmol, 23.05 % yield) isolated as a white solid. . LCMS (M+H)"
=401.0 (M+H); 1H NMR (400 MHz, MeOD) 8 ppm 1.30 (,/=7.20 Hz, 3 H) 2.19 (s, 3 H) 3.37 (d,
J=1.52Hz,3H)3.96 (q, /=7.07Hz,2 H) 5.95(s, L H) 6.32(s, 1 H} 7.21 - 7.33 (m, 1 H) 7.42 -
1.53 (m, 2 H) 7.56 (d, /=7.33 Hz, | H) 7.86 (5, | H),

Example 64

{cthyloxy)benzamide
0 00
baae
0 N’O\/
H

The title compound was prepared substantially as described in Example 63 except using
O-ethylhydroxylamine hydrochloride instead of N-methylhydroxylamine, LCMS (M+H)" =
415.1(M+H); 1H NMR (400 MHz, MeOD) 8 ppm 1.23 - 1.42 {m, 6 H) 2,21 (s, 3 H) 3.87-4.10
(m,4H)599(s,l H) 6.59 (s, L H) 7.11 - 7.28 (m, | H) 7.46 - 7.71 (m, 3 H) 7.92 (5, 1 H),

Intermediate 13

6-Chloro-4-iodo-nicotinonitrile

|
NC

=

P
N~ TCI

To a mixture of THF (100 mL) and hexane (40 mL) under nitrogen atmosphere was added
DIPA (22.21 mL, 158.78 mmole, 1.1 eq). The mixture was cooled to — 80°C and to this was added
n-BuLi (63.57 mL, 158.78 mmole, 1.1 eq) dropwise. Afier completion of addition the resulting
mixture was allowed 10 warm and stirred at — 10°C for 15 min. The reaction mixture was again
cooled to — 80° C and a solution of 6-chloro-nicotinonitrile (20 g, 144,35 mmol, 1 eq) in THF (100
mL) was added dropwise. The resulting mixture was stirred at -80°C for 1h. After 1h a solution of
iodine (43.96 g, 173.22 mmole, 1.2 eq) in THF (100 mL) was added in one portion. After
completion of the reaction, the reaction was quenched with water (100 mL) and extracted with

diethyl ether (6x100 mL), Combined organic layers were washed with saturated solution of
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sodium thiosulfate (2% 100 mL), dried over sodium sulfate, filtered and concentrated under vacuum
1 give crude product. Crude compound was purified by column chromatography over silica gel
(100-200 mesh) using 2% ethy! acetate-hexane as the eluant to yield the title compound as a faintly
yellow solid (15 g, 39%). 'H-NMR (400 MHz, DMSO-ds): § 8.38 (s, 1H), 8.79 (s, IH). LC-MS
calculated for CsHoCIIN; (M+H) 264.90, found 264.9.

Intermediate 14
2-(2-Chloro-5-cvanopyridin-4-ylamino)-N-methylbenzamide
/N

o
ol
|
N NNH 0

IZ

A mixture of 6-chloro-4-iodo-nicotinonitrile {14 g, 53.03 mmole, 1 eq), 2-amino-N-
methoxy-benzamide (7.96 g, 53.03 mmole, 1 eq) and K;PO,(28.14 g, 132,57 mmole, 2.5 eq) in
1,4-dioxane (250 mL) was degassed with N, for 1h, To this mixture were added PA(OAC),

(0.238 g, 1.06 mmole, 0.02 eq) and DPEPhos (2.28 g, 4.24 mmole, 0.08 eq). The resulting reaction
mixture was degassed with N, for another 15 min afier which the resulting reaction mixture was
stirred at 110°C overnight, After completion of reaction solid material was collected by filtration,
dissolved in water (500 mL), and extracted with ethyl acetate (5200 mL). Combined organic
layers were dried over sodium sulfate, filtered and concentrated under reduced pressure to give
crude material. It was purified by column chromatography over silica gel (60-120 mesh) using
0.2% methanolic ammonia (10% ammonia it MeOH) in dichloromethane as the eluant to give the
title compound as a pale yellow solid (9 g, 59%). 'H-NMR (400 MHz, DMSO-d¢): 8 2.75 (d, 3H, J
= 4.56 Hz), 7.09 (s, 1H), 7.25-7.35 (m, 1H), 7.53-7.60 (m, 2H), 7.72 (d, 1H, J = 7.48 Hz), 8.56 (s,
1H), 8.69-8.79 (brs, 1H), 10.65 (s, 1H). LC-MS calculated for C,,H,,CIN,O (M+H) 287.06, found
286.9.

Intermediate 15

A solution of 5-fluore-N-methyl-2-nitrobenzamide, 1-(2-hydroxyethyl)piperazine, and

Hunig's base in 20 mL of DMF was stirred at room temperature over the weekend. The resulting
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mixture was rotavaped to dryness, and the residue was purified by flash column SF40-150 at 2%-
10% MeOH/CH,Cl,. Product came out at 7% MeQOH/ CH,Cl,. MS(ES) m/e 309 [M+H].

Intermediate 16

HO
A solution of 5-[4-(2-hydroxyethyl)-1-piperazinyi]-N-methyl-2-nitrobenzamide 3 in 250

mL of MeOH in a 250 mL round botton flask was stirred at room temperature under hydrogen
balloon over night. The resulted mixture was filtered to get rid of the Pd catalyst. TLC in 10%
MeOH/CH;Cl, showed no more starting material and a major product. The solvent was rotavaped
to dryness, and the residue was used without further purification. MS(ES) m/e 279 [M+H].

Example 65

2-({5-Cyano-2-[(1,3-dimethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl}amino)-N-

methylbenzamide was synthesized substantially according to the procedure of example 55 using
Intermediate 15 and 5-amino-1,3-dimethylpryazole. '"H-NMR (400 MHz, DMSO-ds): 3 2.08 (d,
3H), 2.77 (d, 3H), 3.53 (s, 3H), 6.01 (s, LH), 6.59 (s, 1H), 6.01 (s, |H), 7.18 (t, 1H), 7.54 (t, 2H),
7.72 (d, 1H), 8.33 (s, LH), 8.71 (d, 1H), 9.15 (s, LH), 10.33 (s, 1H). LC-MS (M+H)" = 362.0.

Example 66

2.5-Dichloro-4-pyridinyl)amino]-5-[4-(2-hydroxyethyl)- i -piperazinyl]-N-methylbenzamide 6
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A sealed tube was charged with 2,5-dichloro4-iodopyridine, 2-amino-5-[4-(2-
hydroxyethyl)-1-piperazinyl]-N-methylbenzamide 4, and cesium carbonate in 1,4-dioxane. The
reaction mixture was degassed by nitrogen for 10 min. At same time BINAP and palladium(II)
acetate were added into it and the reaction mixture was heated in 120° C in an oil bath over night.

5 TLC in 10% EtOAc/hexane showed no 2,5-dichloro-4-indopyridine. TLC in 10%
MeOH/CH;Cl; showed no 2-amino-5-[4-(2-hydroxyethyl)-1-piperazinyl]-N-methylbenzamide.
LCMS showed the reaction had a peak that could be the desired product. While the reaction
mixture temperature was maintained at around 80° C, it was filtered, and the solid was washed
with THF and CH;CN. The solid was filtered, dried by vacuum, and purified by flash column 1-

10 8% MeOH/CH,Cl,, to give the captioned product as a brown oil. MS(ES) m/e 426 [M+2H].

iperazinvyl]-N-methylbenzamide 9

H
SPH!
N
0 N
NH N— LN
N— HO

15 N
A sealed tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-5-[4-(2-

hydroxyethyl)-1-piperazinyl])-N-methylbenzamide 6, 1-ethyl-1H-pyrazol-5-amine, and cesium
carbonate in 1,4-dioxane. The reaction mixture was degassed by nitrogen for 10 min. At same
time, BINAP and palladium(II) acetate were added and the reaction mixture was heated to 160 °C

20  in microwave for 40 minutes. LCMS showed a peak believed to be the desired product. The
solvent was rotavaped to dryness, and the residue was purified by HPLC to give the captioned
product, MS(ES) m/e 500 [M+H].

25

hydroxvethyl)-1-piperazinyi]-N-methylbenzamide

30 A sealed tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-5-[4-(2-
hydroxyethyl)-1-piperazinyl]-N-methylbenzamide 6, 1-ethyl-1H-pyrazol-5-amine, and cesium
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carbonate in 1,4-dioxane. The reaction mixture was degassed by nitrogen for 10 min. Then BINAP
and palladium(II) acetatge were added into it, and the reaction mixture was heated to 160° C in
microwave for 40 minutes. LCMS showed the a peak believed to correspond to the desired
product. The solvent was rotavaped to dryness, and the residue was purified by HPLC to give
product. MS(ES) m/e 500 [M+H].

Cl

Step 1:

To a degassed solution of 2,5-dichloro-4-iodopyridine (4.5 g, 16.43 mmol), 2-amino-4-
chlorobenzonitrile (2.507 g, 16.43 mmotl) and potassium triphosphate (10.46 g, 49.3 mmol) in 1,4-
dioxane (60 ml) stirred under nitrogen at the room temperature was added DPEPhos (0.708 g,
1.314 mmol) and palladium acetate (0.148 g, 0.657 mmol). The reaction mixture was stirred at the
reflux for 18 hr. The reaction mixture was filtered. The solution was evaporated. Ether (50ml) was
added and the formed solid was filtered. 4-chloro-2-[(2,5-dichloro-4-pyridinyijamino]benzonitrile
(2.8 g, 9.38 mmol, 57.1 % vield) was isolated as an orange solid. "H NMR (400 MHz, DMSO-ds)
3 ppm 6.70 (s, | H) 7.53 (dd, /=8.34, 2.02 Hz, 1 H) 7.65 (d, /=2.02 Hz, | H) 7.95 (d, /=8.34 Hz, |
H) 8.28 (s, 1 H) 9.12 (br. 5., 1 H); HPLC Rt= 3.50 min, MS (ESI): 298.0, 300.0 [M+H]".

Step 2.

A solution of 4-chloro-2-[(2,5-dichloro4-pyridinyl}Jamino]benzonitrile (2.8 g, 9.38 mmol),
3-methyl-1-(1-methylethyl)-1H-pyrazol-5-amine (1.305 g, 9.38 mmol) and cesium carbonate (9.17
g, 28.1 mmol) in 1,4-dioxane (40 mL) was degassed. DPEPhas (0.404 g, 0.750 mmol) followed by
palladium acetate (0.084 g, 0.375 mmol) were added, and the suspension was refluxed overnight.
The solid was filtered, the reaction mixture was evaporated. The black oil was purified by flush
column chromatography on silica gel (5 % EtQOAc:DCM), The combined fractions were
evaporated. The resulting oil was dissolved in dioxane (20mL) and sodium hydroxide (20 mL,
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20,00 mmol) was added and the reaction mixture was refluxed overnight. The layers were
separated and the organic layer was washed with 20 m! of 1 M NaOH. The aqueous layers were
combined and washed with EtOAc. The combined organic layers were washed with water, brine
and dried over MgSO, and filtered. The solution was evaporated, suspended in acetonitrile and
filtered. 4-Chloro-2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-y1l]Jamino} -4-
pyridinyl)amino]benzoic acid (260 mg, 0.619 mmol, 6.60 % yield) was isolated as a yellow solid.
'H NMR (400 MHz, DMSO-d¢) & ppm 1.28 (d, /=6.57 Hz, 6 H) 1.91 (s, 1 H) 2,13 (s, 3 H) 4.43
(quin, J=6.57 Hz, 1 H) 5.97 (s, 1 H) 6.78 (s, 1 H) 7.05 (dd, /=8.46, 1.89 Hz, 1 H) 7.48 (d, J=1.77
Hz, 1 H) 7.96 (d, /=8.34 Hz, 1 H) 8.03 (s, 1 H) 8.61 (s, 1 H); HPLC Rt= 2.70 min, MS (ESI):
420.1, 422.0 [M+HT".

Step 3.

To the solution of 4-chloro-2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-
yl]amino }-4-pyridinyl)amino]benzoic acid (260 mg, 0.619 mmol) in N,N-dimethylformamide
(DMF) (20 mL) was added HOBT (114 mg, 0.742 mmol) and EDC (142 mg, 0.742 mmol) and the
reaction mixture was stirred for 30 min, To this solution was added O-methoxylamine
hydrochloride (62.0 mg, 0.742 mmol), and after 30 min the reaction was cooled to 0° C and DIEA
(0.323 mL, 1.856 mmol) was added. The reaction mixture was stirred at the room temperature over
the weekend. Water (100mL) followed by acetic acid (1 mL) were added and the reaction mixture
was extracted with 2 x 50 ml of ethyl acetate. The organic layer was washed with 2 x 50 ml sat
KHCO,, brine, dried over MgSQO4 and evaporated. The resulting yellow oil was purified by flash

column chromatography on silica gel using DCM:EtOAc (10 % to 100%) . 4-Chloro-2-[(5-chloro-
2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]Jamino} -4-pyridinyl)amino]-N-
(methyloxy)benzamide (85 mg, 0.180 mmol, 29.1 % yield) was isolated as white foam. 'H NMR
(400 MHz, DMSOQ-ds) & ppm 1.27 (d, /=6.57 Hz, 6 H) 2.12 (s, 3 H) 3.70 (s, 3 H) 4.4] (quin,
J=6.57Hz, 1 H) 5.95 (s, L H) 6.66 (s, 1 H) 7.01 - 7.39 (m, 1 H)7.55 - 7.88 ({m, 2 H} 8.02 (5, 1 H)
8.60 (s, 1 H) 9.76 (br. s., 1 H) 12.01 (br. 5., 1 H); HPLC Rt= 2.50 min, MS (ESI): 449.0, 451.1
[M+H]".
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Example 70
4-Chlorg-2-[{5-chloro-2- {[3-methyl-1-(1-methylethy]}-1H-; ol-5-yl]amino}-4-

diny])amino]-N-{methyloxy)benzamide

cl
VO og
N~
N7 NF Ny 0
N

’

H

)\N
\
N

Cl

Step I:

To a degassed solution of 2,5-dichloro-4-iodopyridine (4.5 g, 16.43 mmol), 2-amino-5-
chlorobenzonitrile (2.507 g, 16.43 mmol) and potassium triphosphate (10.46 g, 49.3 mmol) in 1,4-
dioxane (60 ml) stirred under nitrogen at the room temperature was added DPEPhos (0.708 g,
1,314 mmol) and palladium acetate (0.148 g, 0.657 mmol). The reaction mixture was stirred at
reflux for 18 hr. The reaction mixture was filtered. The reaction mixture was evaporated. Ether
{50ml) was added and the solid was filtered. 5-chloro-2-[(2,5-dichloro-4-
pyridinyl)amino)benzonitrile (1.8 g, 5.43 mmol, 33.0 % vield) was isolated as orange solid. 'H
NMR (400 MHz, DMSO-d;) 6 ppm 6.63 (s, | H) 7.52 (d, /=8.59 Hz, 1 H) 7.81 (dd, /=8.59, 2.53
Hz, 1 H) 8.09(d, /=2.53 Hz, 1 H) 8.24 (s, 1 H) 9.06 (br. 5., | H); HPLC Rt= 3.53 min, MS (ESI);
298.0, 299.9 [M+H]",

Step 2.

To a solution of 5-chloro-2-[(2,5-dichloro-4-pyridinyl)amino]benzonitrile (1.8 g, 6.03
mmol) and3-methyl-1-(t-methylethyl)-1H-pyrazol-5-amine (0.839 g, 6.03 mmol) in |,4-dioxane
(40 mL) was added cesium carbonate (5.89 g, 18.09 mmol) and the reaction mixture was degassed.
DPEPhos (0.260 g, 0.482 mmol) was added followed by palladium acetate (0.054 g, 0.241 mmol)
and the reaction mixture was heated to reflux overnight. The suspension was then filtered. The
dioxane was evaporated. Solid was partitioned between 1 M HCl and ethy] acetate. Layers were
separated, and organic layer discarded. The HCl-containing layer was neutralized and extracted
with 2 x 50 mL of cthyl acetate. Organic layers were combined, washed with brine, dried over
MgSQy, filtered and evaporated. 5-Chloro-2-[(5-chloro-2- {[3-methyl-1-(1-methylethyl)-TH-

pyrazol-5-yllamino }-4-pyridinyl)aminoJoenzonitrile (850 mg, 2.118 mmol, 35.1 % yield) was
isolated as a yellow solid.. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.25 (d, J=6.57 Hz, 6 H) 2.09 (s,
3 H)4.35 {quin, /~6.57Hz, 1 H) 5.89 (s, 1 H) 6.03 (s, 1 H) 7.46 (d,./=8.84 Hz, 1 H) 7.81 (dd,
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J=8.72,2.65 Hz, 1 H) 7.96 (s, 1 H) 8.11 (d, J/=2.53 Hz, | H) 8.42 (s, | H) 8.54 (s, | HJHPLC Rt=
2.60 min, MS (ESI): 400.8, 403.1 [M+H]".

Step 3.

A solution of 5-chloro-2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-
yl]amino}-4-pyridinyl)JaminoJbenzonitrile (850 mg, 2.118 mmol) in sodium hydroxide - 1 M (20
mL, 20.00 mmol) and 1,4-dioxane (20 mL) was refluxed overnight. Ethyl acetate was added and
the layers were separated. The organic layer was washed with 1| M NaOH (40 mi). Combined
aqueous layers were washed with ethy] acetate. The organic layers were combined, evaporated,
dissolved in MeOH and evaporated again. 5-Chloro-2-[(5-chloro-2- {[3-methyl-1-(1 -methylethyl)-
| H-pyrazol-5-ylJamino }-4-pyridinyl)amino}benzoic acid (800 mg, 1.903 mmol, 90 % yield) was
isolated as & yellow solid. 'H NMR (400 MHz, DMSO-ds) & ppm 1.28 (d, /=6.57 Hz, 6 H) 2.12 (s,
3 H) 4.40 (quin, /=6.51 Hz, 1 H) 5.97 (s, 1 H) 6.79 (5, 1 H) 7.56 - 7.62 (m, 1 H) 7.62 - 7.69 (m, 1
H) 7.94 (d, /=2.27 Hz, 1 H) 8.04 (s, 1 H) 8.58 (5, 1 H) 9.94 (br. 5., | H) 13.97 (br. 5., | H); HPLC
Rt= 2.65 min, MS (ESI): 420.2, 421.1 [M+H]".

Step 4.

To a solution of 5-chloro-2-[(5-chloro-2-{ [3-methy1—1-( 1-methylethyl)-1H-pyrazol-5-
yl]amino}-4-pyridinyl)amino]benzoic acid (830 mg, 1.975 mmol) in N,N-dimethylformamide (20
mL) was added HOBT (363 mg, 2,370 mmol) and EDC (454 mg; 2.370 mmol) and the reaction
mixture was stirred for 30 min. To this solution was added o-methoxylamine hydrochloride (198
mg, 2.370 mmol) and after 30 min the mixture was cooled to 0° C. DIEA (1.032 mL, 5.92 mmol)
was added. The reaction mixture was stirred at the room temperature over the weekend. Water
(100mL) was added followed by acetic acid (1 mL) and the solution extracted with 2 x 50 ml of
ethyl acetate. The organic layer was washed with 2 x 50 ml sat KHCOj, brine, dried over MgS0O,

and evaporated. The product was purified by flash column chromatography on silica gel using
EtQAc:DCM (10 % to 100%). 5-Chloro-2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-
5-ylJamino} 4-pyridinyl)amino}-N-(methyloxy )benzamide (250 mg, 0.529 mmol, 26.8 % yield)
was isolated as a white foam . '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.27 (d, /=6.57 Hz, 6 H)
211(s,3H) 3.71(s,3 H)4.20-4.55 (m, 1 H) 5.94 (5, | H) 6.63 (s, L H) 7.59 (s, 2 H) 7.67 (s, 1
H) 7.99 (s, | H) 8.50 (s, | H) 9.43 (br. 5., 1 H) 12.03 (br. 5., | H); HPLC Rt= 2.46 min, MS (ESI):
449.1,451.1 [M+H]".

75



10

15

20

25

30

WO 2010/062578 PCT/US2009/062163

fl -N-{methvloxy)benzamide
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Step 1:

To a degassed solution of 2,5-dichloro-4-iodopyridine (8 g, 29.2 mmol), 2-amino-5-
fluorobenzonitrile {3.98 g, 29.2 mmol) and potassium triphosphate (18.60 g, 88 mmol) in 1,4-
dioxane (100 ml) stirred under nitrogen at the room temperature was added DPEPhos (1.258 g,
2.337 mmol) and palladium acetate (0.262 g, 1,168 mmol). The reaction mixture was stirred at the
reflux for 18 hr. The reaction mixture was filtered. The solvent was evaporated. Ether (50ml) was
added and the solid was filtered. 2-[(2,5-Dichloro-4-pyridinyi)amino]-5-fluorobenzonitrile (7.09 g,
25.1 mmol, 86 % yield) was isolated as an orange solid. 'H NMR (400 MHz, METHANOL-d,) &
ppm 6.44 (s, | H) 7.46 - 7.58 (m, 2 H) 7.66 (dd, /=8.08, 2.78 Hz, 1 H) 8.08 (s, 1 H); HPLC Rt=
3.23 min, MS (ESI): 382.0, 384.19 {M+H]".

Step 2.

To a solution of 2-[(2,5-dichloro-4-pyridinyl)amino]-5-fluorobenzonitrile {7.09 g, 25.1
minol) and 3-methyl-1-(1-methylethyl}-1H-pyrazol-5-amine (3.5 g, 25.1 mmol) in 1,4-dioxane
(100 mL) was added cesium carbonate (24,58 g, 75 mimol) and the reaction mixture was degassed.
DPEPhos (1.083 g, 2.012 mmot) was added followed by palladium acetate (0.226 g, 1.006 mmol)
and the reaction mixture was heated to reflux overnight. The suspension was then filtered. The
dioxane was evaporated off. The solid was purified by flash column chromatography on silica gel
(10 % DCM: EtOAC). Fractions were collected and evaporated. The yellow oil was dissolved in
diethy] ether, sonicated and filtered. 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)- 1 H-pyrazol-5-
yl]amino }-4-pyridinyl)amino]-5-fluorobenzonitrile (1.3 g, 3.21 mmol, 12.76 % yield) was isolated
as a white solid; "H NMR (400 MHz, METHANOL-4,) & ppm 1.35 (d, /=6.82 Hz, 6 H) 2.20 (s, 3
H) 4.43 (quin, /=6.69 Hz, 1 H) 5.82 (s, L H) 5.89 (s, | H) 7.47 - 7.57 (m, 2 H) 7.61 - 7.74 (m, 1 H)
7.88 (s, | H); HPLC Rt= 2.40 min, MS (ESI): 385.2 [M+H]".
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Step 3.

A solution of 2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]lamino}-4-
pyridiny)amino]-5-fluorobenzonitrite (1.3 g, 3.38 mmol) in sodium hydroxide - 1 M (10 mL,
10.00 mmol) and 1,4-dioxane (10 mL) was refluxed overnight, Ethyl acetate was added and the
layers were separated. The organic layer was washed with | M NaOH (40 ml). The combined
aqueous layers were washed with ethyl acetate, and neutralized with acetic acid. The product was
isolated by filtration. 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-ylJamino}-4-
pyridinyl)amino]-5-fluorobenzoic acid (1.1 g, 2.72 mmol, 27.2 % yield) was isolated as a yellow
solid. "H NMR (400 MHz, DMSO-de) & ppm 1.27 (d, /=6.57 Hz, 6 H) 2.11 (s, 3 H) 4.39 (quin,
J=6.57 Hz, 1 H) 5.95 (s, t H) 6.70 (s, 1 H) 7.51 (td, /=8.40, 3.16 Hz, 1 H) 7.61 (dd, /=9.09, 4.80
Hz, 1 H) 7.72 (dd, /~9.22, 3.16 Hz, 1 H) 8.00 (s, 1 H) 8.53 (s, 1 H) 9.66 (br. 5., 1 H) 13.88 (br.s,,
1 H); HPLC Rt= 2.44 min, MS (ESI): 404.3 [M+H]".

Step 4.

To the solution of 2-[(5-chloro-2- {[3-methyl-1-(1-methylethyl)-1 H-pyrazol-5-yl]Jamino} -
4-pyridinyl)amino]-5-fluorobenzoic acid (1128 mg, 2.79 mmol) in N,N-dimethylformamide
(DMF) (20 mL) was added HOBT (513 mg, 3.35 mmol) followed by EDC (643 mg, 3.35 mmol)
and the reaction mixture stirred for 30 min. To this solution was added o-methoxylamine
hydrochloride (280 mg, 3.35 mmol) and after 30 min, at 0°C DIEA (1.460 mL, 8.38 mmol) was
added. The reaction mixture was stirred at room temperature 24 hr. Water (100mL) was added
followed by acetic acid (1 mL) and the solution extracted with 2 x 50 ml of ethy] acetate. The
organic layer was separated, washed with 2 x 50 ml sat KHCOs, brine, dried over Mg8QO,4 and

evaporated. The resulting oil was suspended in dichloromethane and filtered, 2-[(5-Chloro-2-{[3-
methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]Jamino} -4-pyridinyl)aminoj-5-fluoro-N-

(methyloxy )benzamide (620 mg, 1.361 mmol, 48.7 % yield) was isolated as a white solid. 'H
NMR (400 MHz, DMSO-de) 5 ppm 1.26 (d, J=6.57 Hz, 6 H) 2.10 (s, 3 H) 3.69 (s, 3 H) 4.38 (quin,
J=6.57Hz, 1 H) 5.92 (s, 1 H) 6.50 (s, 1 H) 7.41 - 7.52 (m, 2 H) 7.58 (dd, /=8.72, 4.67 Hz, 1 H)
7.96 (s, 1 H)8.46 (s, | H)9.10 (s, 1 H) 11.95 (s, 1 H); HPLC Ri=2.24 min, MS (ESI): 433.4
[M+H]".
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Example 72
2-[(5-Chioro-2-{[3-methyl-1-(1 -methylethy])-1H-pyrazol-5-yl]lamino} -4-pyridinyl}Jamino]-3-

fluoro-N-(methyloxyYbenzami
Cl
N7 ™%
| N

N
/N (s

N rd

)\ "

Yk
\—

Step 1:

To a degassed solution of 2,5-dichloro-4-iodopyridine (§ g, 29.2 mmol), 2-amino-3-
fluorobenzonitrile (3.98 g, 29.2 mmol) and potassium triphosphate (18.60 g, 88 mmol) in 1,4-
dioxane (60 ml) stirred under nitrogen at the room temperature was added DPEPhos (1.258 g,
2,337 mmol) and palladium acetate (0,262 g, 1.168 mmol) The reaction mixture was stirred at
reflux for 18 hr. The reaction mixture was filtered. 3-Methyl-1-(1-methylethyl)-1H-pyrazol-5-
amine (4.07 g, 29.2 mmol) and cesium carbonate (28.6 g, 88 mmol) were added. The reaction
mixture was degassed and palladium acetate (0.262 g, 1.168 mmol) and DPEPhos (1.258 g, 2.337
mmol) were added. The reaction mixture was refluxed overnight. The reaction mixture was filtered
and the solid was dissolved in water, heated to 50° C and stirred for 10 minutes, then filtered again,
2-{(5-Chloro-2- {[3-methyl-1-(1-methylethyl)-1 H-pyrazol-5-yl]Jamino } -4-pyridinyl Jamino]-3-
fluorobenzonitrile (6 g, 15.59 mmol, 53.4 % yield) was isolated as an orange solid. 'H NMR (400
MHz, DMSO-dg) d ppm 1.23 (d, /=6.57 Hz, 6 H) 2.07 (s, 3 H) 4.32 (quin, /=6.57 Hz, 1 H) 5.64 (d,
J=2.02Hz, 1 H)5.83(s, L H)7.39-7.58 (m, 1 H) 7.63 - 7.82 (m, 2 H) 7.88 (5, | H) 8.26 (br. 5., |
H) 8.41 (br. s., 1 H); HPLC Rt= 2,35 min, MS (ESI): 385.0 [M+H]".

Step 2.

A solution of 2-f(5-chloro-2-{[3-methyl-1-(1 -methylethyl)- [ H-pyrazol-5-yl]Jamino} -4-
pyridinyl)amino]-3-fluorobenzonitrile (4.5 g, 1 1.69 mmol) in sodium hydroxide - 1 M (10 mL,
10.00 mmol) and 1,4<lioxane {10 mL) was refluxed overnight. Ethyl acetate was added and the
layers were separated. The organic layer was washed with 1 M NaOQH (40 ml). Combined aqueous
layers were washed with ethyl acetate, and neutralized with acetic acid. The solid was filtered. 2-
[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-ylJamino } -4-pyridinyl)Jamino]-3-
fluorobenzoic acid (3.2 g, 7.53 mmol, 75 % yield) was isolated as a yellow solid. '"H NMR (400
MHz, DMSO-ds) 8 ppm 1.24 (d, J=6.57 Hz, 6 H) 2.09 (s, 3 H) 4.34 (quin, J=6.57 Hz, | H) 5.36 (s,
1 H) 5.91 (d, /=5.81 Hz, | H) 7.35 (td, /=8.02,4.93 Hz, 1 H) 7.54 - 7.65 (m, | H) 7.81 (d, /~7.58
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Hz, 1 H) 7.94 (s, 1 H) 8.45 (s, | H) 8.88 (br. 5., | H) 13.74 (br. 5., 1 H); HPLC Rt= 2,36 min, MS
(ESI): 404.3 [M+H]".

Step 3.

To a solution of 2-{(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-ylJamino}-4-
pyridinyl)amino]-3-fluorobenzoic acid (3.2 g, 7.92 mmotl) in N,N-dimethylformamide (DMF) (50
mL) was added HOBT (1.456 g, 9.51 mmol) and EDC (1.823 g, 9.51 mmol) and the reaction
mixture was stirred for 30 min. To this solution was added O-methoxylamine hydrochloride (0.794
g, 9.51 mmol). After 30 min the reaction mixture was cooled to 0° C and DIEA (4.14 mL, 23.77
mmol) was added. The reaction mixture was stirred at the room temperature 24 hr. Water (100mL)
was added followed by acetic acid (1 mL) and the solution was extracted with 2 x 50 ml of ethyl
acetate. The combined organic layers were washed with 2 x 50 ml sat KHCOs, brine, dried over

MgSO, and evaporated. The oil was suspended in dichloromethane and filtered. 2-[(5-Chloro-2-
{[3-methyl-1-(1-methylethy])-1H-pyrazol-5-yllamino}-4-pyridinyl)Jamino]-3-fluoro-N-
(methyloxy)benzamide (1.1 g, 2.414 mmol, 30.5 % yield) was isolated as a white solid; '"H NMR
(400 MHz, DMSO-ds) 8 ppm 1.24 (d, J=6.57 Hz, 6 H) 2.08 (s, 3 H) 3.68 (s, 3 H) 4.33 (quin,
J=6.57Hz, 1 H) 5.83 (d, /=5.05 Hz, | H) 5.84 (s, 1 H) 7.30 - 7.49 (m, 2 H) 7.49 - 7.63 (m, | H)
7.92 (s, | H) 8.41 (d,./=4.29 Hz, 2 H) 11.85 (s, | H); HPLC Ri=2.18 min, MS (ESI): 433.3
[M+H]".

fluoro-N-{methyloxy)benzami

R cl o
N:Q{:/N Mo
)\Ni ; ;
\
\ =

To a degassed solution of 2,5-dichloro-4-iodopyridine (5 g, 18.26 mmol), 2-amino-4-

Step 1:

fluorobenzonitrile (2.485 g, 18.26 mmol) and potassium triphosphate (11.63 g, 54.8 mmol) in 1,4-
dioxane (60 ml) stirred under nitrogen at the room temperature was added DPEPhos {0.787 g,

1.460 mmol) and palladium acetate (0.164 g, 0.730 mmol). The reaction mixture was stirred at the
79



10

15

20

25

30

35

WO 2010/062578 PCT/US2009/062163

reflux for 18 hr. The reaction mixture was filtered. 3-Methyl-1-(1-methylethyl)-1 H-pyrazol-5-
amine (2.54 g, 18.26 mmol) and cesium carbonate (17.84 g, 54.8 mmol) were added. The reaction
mixture was degassed and palladium acetate (0.164 g, 0.730 mmol) and DPEPhos (0.787 g, 1.460
mmol) were added. The reaction mixture was refluxed overnight. The reaction mixture was
filtered. NaOH (60 mL, 60.0 mmol) was added and the reaction mixture refluxed overnight. Ethyl
acetate was added and the layers were separated. The combined organics were washed with 1 M
NaOH (40 ml), The combined aqueous layers were washed with ethy! acetate, and neutralized with
acetic acid. 2-[(5-Chloro-2- {[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl)Jamino} 4-
pyridinyl)amino]-4-fluorobenzoic acid (2.5 g, 6.19 mmol, 33.9 % yield) was isolated by filtration
as a yellow solid. '"H NMR (400 MHz, DMSO-ds) & ppm 1.29 (d, /=6.57 Hz, 6 H) 2.12 (s, 3 H)
4,43 (quin, /=6.57 Hz, 1 H) 5.99 (s, | H) 6.86 (s, ! H) 6.87 - 6.93 (m, | H) 7.34 (dd, /=11.62, 2.53
Hz, 1 H)8.03 - 8.10 (m, 2 H) 8.62 (s, | H) 10.65 (br. 5., | H); HPLC Rt=2,57 min, MS (ESI):
404.2 [M+H]".

Step 2.

To a solution of 2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-ylJamino}-4-
pyrndinyl)amino]-4-fluorabenzoic acid (2.5 g, 6.19 mmol) in N,N-dimethylformamide (DMF) {50
mL) was added HOBT (1.138 g, 7.43 mmol) and EDC (1.424 g, 7.43 mmol) and the reaction
mixture was stirred for 30 min. To this solution was added O-methoxylamine hydrochloride (0.620
g, 7.43 mmol) and after 30 min the mixture was cooled to 0° C. Then DIEA (3.23 mL, 18.57
mmol) was added. The reaction mixture was stirred at the room temperature for 24 hr. Water
(100mL) followed by acetic acid (1 mL) were added and the solution extracted with 2 x 50 ml of
ethyl acetate, The organic layer was washed with 2 x 50 ml sat KHCO;, brine, dried over MgSOy4

and condensed. The resulting oil was purified by flash column chromatography on silica gel (2: 1
DCM: EtOAc). 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-ylJamino}-4-
pyridinyl)amino]-4-fluoro-N-(methyloxy)benzamide (1 g, 2,195 mmol, 35.5 % yield) was isolated
as a yellow foam. '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.28 (d, J=6.57 Hz, 6 H) 2.11 (s, 3 H)
3.71 (s, 3 H) 4.41 (quin, /=6.51 Hz, 1 H)5.97 (s, | H) 6,74 (5, 1 H) 6,87 - 7.06 (m, 1 H) 7.39 (dd,
J=11.37,2.53 Hz, 1 H} 7.66 (dd, /=8.46, 6.69 Hz, 1 H) 8.03 (s, | H) 8.57 (s, 1 H) 9.96 (br. 5., L H)
11.98 (br. s., 1 H); HPLC Rt= 2.36 min, MS (ESI): 433.3 [M+H]".

Example 74
Following substantially the procedure of Example § the following compounds can be

made starting with either 2,5-dichloro-4-iodopyridine or 2-chloro-4-iodo-5-
(trifluoromethyl)pyridine and the appropriately substituted 5-aminopyrazole.
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74(f). 2-{[2-{[1-Ethyl-3-(hydroxymethyl)-1-pyrazol-5-ylJamino}-5-chloro-4-

5 idinyl]amino}-3-flugro-N-methylbenzamide
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Example 75
Following substantially the procedure of Example 72 the following compounds can be

made using the appropriately substituted 5-aminopyrazole.
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Example 76
Following substantially the procedure of Example 41a or 41b the following compound can

be made using 3-{(dimethylamino)methyl])-1-¢thyl-1H-pyrazol-5-amine.
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. Example 77
“ollowing substantially the procedure of Example 73 the following compounds can be
made us ng the appropriately substituted 5-aminopyrazole.
77(a).  2-({5-Chloro-2-[(1-ethyl-3-methyl- 1 H-pyrazol-5-y)amino]-4-pyridinyl }amino)-4-fluoro-

10 N-(methyloxy)benzamide

l 77(b) _ 2-({5-Chloro-2-[(1 3-dimethvl-1H-pyrazol-5-yl)amino]-4-pyridinyl} amino)-4-fluoro-N-
(methyloxy)benzamide
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What is claimed is:
1. A compound of formula (I):
12 2
R R’ (R )p
N o’
N I
11/N 13 N
R R” H H 3
Q.__R
T
R3
Y

or a salt thereof, wherein:

R! is halo, CF3, C;-Cs-alkyl, isopropenyl, (C-Ce-alkylene) Cs-Cg-cycloalkyl, Ci-
Cs-alkoxy, or cyano;

in R?, when p is other than 0, each R? is independently F, Cl, CFs, methyl,
methoxy, CH2CFs, -(X)q-Ci-Ca-alkylene-R®, -(X-C1-Cu-alkylene)s-NR*-C(0)-R®,
{X-C1-Ca-alkylene)q-(NR*)¢-SO,R’, -(X-Ci-Cy-alkylene)y-Y-N(R®), a 5- to 6-
membered heterocycloalkyl-(R*), group, or a 5- to 6-membered heteroaryl-(R'®), group;

R’ is H, C3-Cs-cycloalkyl, Cy-Ce-alkyl, C\-Coalkoxy, Ci-Ce-alkylene-R*, O-Cy-Ce-
alkylene-R®, or, the R? groups, together with Z, form a 5- to 6-membered cyclic ring
optionally substituted with methyl, Ci-Cs-alkylene-R®, or C3-Ce-cycloalkyl;

R* is H, -(Q)¢-N(R®),, OH, SH, C-Ce-alkoxy, Ci-Ce-thioalkyl, or a 5- to 6-
membered heterocycloalkyl-(R%), group;

R® is H or C;-Cs-alkyl;

RS is H, C,-Cg-alkyl, C;-Ce-alkoxy, N(R®),, or a 5- to 6-membered
heteroaryl-(R'%); group;

R’ is C,-Ce-alkyl, phenyl-(Rg)q, or 5- to 6-membered heteroaryl-(R'%),

R? is independently H, C,-Cs-alkyl, -O-C;-Cs-alkyl or, together with the nitrogen
atom to which they are attached, form a 5- or 6-membered heterocycloalkyl group;

R®is H, C;-Ce-alkyl, C;-Cs-alkoxy, -(Q)¢-N(R®), -Q-Ci-Ce-alkyl,-C,-CsalkyIR®,
or 5- to 6-membered heterocycloalkyl;

R'is H, C;-Ce-alkyl, C,-Ce-alkoxy, or -Q-C,-Cs-alkyl;
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R'! is Ci-Ce-alkyl, CF3, -CH,CF3, (Q)q-Ci-Ca-alkylene-R*, -Q-N(R®),, phenyl-
(R®),, a 5- to 6-membered heterocycloalkyl(R®), group, or a 5- to 6-membered heteroaryl-
R '), group;

R'?is H, C;-Ce-alkyl, F, Cl, CF; OH, CN, nitro, COOH, -CO0Q-C;-Cg-alkyl,
-Y-N(R*),, C3-Cs-cycloalkyl-R", -(X)¢-Ci-Cs-alkylene-R*,
(X-Cy-Cg-alkylene)e-NR’-C(0)-R®, -(X-Ci-Cs-alkylene)q-(NR*),-SO-R’,
{X-Ci-Ce-alkylene)y-Y-N(R®),, heterocycloalkyl-(R%),, heteroaryl-(R'®;, or phenyl-(R"),;

R is H, F, Cl, Ci-Ce-alkyl, or Cs-Ce-cycloalkyl; or R'? and R, together with the
carbon atoms to which they are attached, form a fused 5-or 6-membered carbocycloalky!
or heterocycloralkyl group;

. 1" is independently H, C;-Cs-alkyl. -NR*-SO,-R” -Y-N(R®),, or
{X)¢-C;-Ce-alkylene-R*;

cach R" is independently F, Cl, CFs, C1-Cs-alkyl, or C,-Cs-alkoxy;

pis0, 1,2, 0r3;

qisQorl;

*i80, 1, or2;

5180, 1,2, 0r3;

xis 1 or2;

Q is -C(0)-, -S(0)-, or -SO;-;

X is NR?, O, 8, -§(0)-, or -SO»-;

Y is a bond, SO,, or C(0O); and

ZisNor CR’.
' 2, A compound according to claim 1 which is represented by formula (IB):
12
R 2
R R (R,
N ‘e
/4
N I
M)
1" 3
R Q\Z,R
3
R™ B
or a sal . thereof,
3. A compound according to claim 1 or 2 or a salt thereof wherein @ is C(O) and Z 1s N,

92



WO 2010/062578 PCT/US2009/062163

4, The compound of any of claims 1 to 3 or a salt thereof where one R’ is methoxy and the
other R? is H.

5. The compound of any of claims 1 to 3 or a salt thereof where one R’ is methyl and the
other R? is H.

6. A compound according to any of claims 1 to 5 or a salt thereof wherein R'is C), CF;, or
CN.

7. A compound according to any one of claims 1 to 6 or a salt thereof wherein p is 0 or 1 and
R*isF.

8. A compound according to any one of claims 1 to 7 or a salt thereof wherein R'' is C\-Cs-
alkyl.

9, The compound of any of Claims 1 to 8 or a salt thereof wherein R'? is C;-C,-alkyl,

hydroxymethyl, or cyclopropyl.
10. A compound according to any one of Claims 1 to 9 or a salt thereof wherein R"isH.

11. A compound according to claim 1 which is:

2-[5-chloro-2-(2-methyl-5-phenyl- 2H-pyrazol-3-ylamino)-pyridin-4-ylamino]-N-methyl-
benzamide;

2-({5-chloro-2-[(1-methyl-1H-pyrazol-5-yl)amino]-4-pyridinyl } amino)-N-
methylbenzamide;

2-({5-chloro-2-[(1-ethyl-1 H-pyrazol-5-yl)amino]-4-pyridinyl } amino)-N-
methylbenzamide;

2-[(5-chloro-2- {[3-methyl-1-( 1-methylethyl)-1H-pyrazol-5-yl]Jamino} -4-pyridinyl)amino}-
N-methylbenzamide;

2-({5-chloro-2-[(1,3-dimethyl-1 H-pyrazol-5-yl)amino]-4-pyridinyl }amino)-N-
methylbenzamide;

2-({5-chloro-2-[(3-cyclopropyl-1-methyl-1H-pyrazol-5-yl)amino]-4-pyridiny] } amino)-N-
methylbenzamide;

2-({5-chloro-2-[(1,3-dimethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl} amino)-5-fluoro-N-
methylbenzamide;
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2-({5-chloro-2-[(1,3-dimethy!-1 H-pyrazol-5-y])amino]-4-pyridinyl} amino)-5-fluoro-N-
methylbenzamide;

2-({5-chloro-2-[(1,3-dimethyl-1 H-pyrazol-5-yl)amino]-4-pyridinyl} amino)-3- fluore-N-
methylbenzamide;

2-({5-chloro-2-[(1,3-dimethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl} amino)-3-fluoro-N-
methylbenzamide;

2-({5-chloro-2-[(1,3-dimethy!- | H-pyrazol-5-yl)amino]-4-pyridinyl }amino)-4,5-difluoro-
N-methylbenzamide;

2-({5-chloro-2-{(1 -ethyl-1H-pyrazol-5-yl)amino}-4-pyridinyl } amino)-4,5-difluoro-N-
methylbenzamide;

5-chloro-2-({5-chloro-2-[(1,3-dimethy}-1 H-pyrazol-5-yl)amino]-4-pyridinyl }amino }-N-
methylbenzamide;

5-chloro-2-({5-chloro-2-[(1-¢thyl-1 H-pyrazol-5-yl)amino]-4-pyridinyl }amino)-N-
methylbenzamide;

2-({5-chloro-2-[(1 -ethyl-3-methyl-1H-pyrazol-5-yl)amino]-4-pyridinyl }amino)-N-
methylbenzamide;

2-[(5-chloro-2-{{3-(1,1-dimethylethyl)-1 -methyl- | H-pyrazol-5-yl]amino } -4-
pyridinyl)amino]-N-methylbenzamide;

2-[(5-chloro-2-{[1-ethyl-3-(hydroxymethyl)-1H-pyrazol-5-y1]Jamino } -4-pyridiny])amino}-
N-methylbenzamide;

2-[(5-chloro-2-{[1-(2-hydroxyethyl)-3-methyl-1H-pyrazol-5-yl]amino}-4-
pyridinyl)amino]-N-methylbenzamide;

ethyl 5- {[5-chloro-4-( {2-[(methylamino)carbony!]phenyl} amino)-2-pyridinylJamino}-1-
ethyl-1H-pyrazole-3-carboxylate;

5-{[5-chloro-4-( {2-[(methylamino)carbonyl]phenyl }amino)-2-pyridinyl]amino} - 1-ethyl-
| H-pyrazole-3-carboxylic acid;

5- {[5-chloro-4-({2-[(methylamino)carbonyl]phenyl }amino)-2-pyridinyl]amino} - 1 -ethyl-
N-{methyloxy)-1H-pyrazole-3-carboxamide;

5-{[5-chloro-4-( {2-[(methylamino)carbonyl]phenyl }amino)-2-pyridinyl]amino} - 1 -ethyl-
N-methyl- | H-pyrazole-3-carboxamide;

2-[(5-chloro-2-{{3-methyl-1-(2,2,2-trifluoroethyl)- 1 H-pyrazol-5-yl]lamino} -4-
pyridinyl)amino]-N-methylbenzamide;

2-[(5-chloro-2-{[ 1 -{1-methyl-4-piperidiny]}-1H-pyrazol-5-ylJamino}-4-pyridinyl)amino]-
N-methylbenzamide;

2-{[5-chloro-2-({1-[2-(dimethylamino)ethyl]-3-methyl-1H-pyrazol-5-yl} amino)-4-
pyridinyl]amino} -N-methylbenzamide;
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5-{[5-chloro-4-( {2-[(methylamino)carbonyljphenyl}amino)-2-pyridiny!}Jamino} -N-[2-
(dimethylamino)ethyl]- 1-ethyl-1H-pyrazole-3-carboxamide;

5-{[5-chloro-4-( {2-[(methylamino)carbonyl]phenyl} amino)-2-pyridiny | Jamino} -N-[2-
(dimethylamino)ethyl]-1 -ethyl-N-methyl- 1 H-pyrazole-3-carboxamide;

2-({5-chloro-2-[(1,3-dimethyl-1H-pyrazol-4-yl)amino]-4-pyridinyl }amino)-N-
methylbenzamide;

2-({5-chloro-2-[(1,3-dimethyl-1H-pyrazol-4-yl)amino]-4-pyridinyl }jamino)-N-
methylbenzamide;

2-{[2-[(1,3-dimethyl-1 H-pyrazol-5-yl)amino)-5-(trifluoromethy!)-4-pyridinyl jamino} -N-
methylbenzamide;

2-{[2-[(1 -ethyl-1H-pyrazol-5-yl)amino]-5-(trifluoromethyl)-4-pyridiny!Jamino}-N-
methylbenzamide;

N-methyl-2-{[2-{[3-methy]-1-(1-methylethyl)-1/{-pyrazol-5-yl]amino}-5-
(trifluoromethyl)-4-pyridinyl]amino } benzamide;

2-{[2-({1-[2-(dimethylamino)ethyl]-3-methyl-1 H-pyrazol-5-yl}amino)-5-
(trifluoromethyl)-4-pyridinyljamino } -N-methylbenzamide;

2-{[2-{(1-ethyl-3-methy}-1H-pyrazol-5-yl)amino]-5-(trifluoromethy1)-4-pyridinylJamino } -
N-methylbenzamide;

N-methyl-2-{[2-[(3-methyl-1-phenyl-1 H-pyrazol-5-yl)amino)-5-(trifluoromethyl)-4-
pyridinylJamino} benzamide;

2-{[2-{[1-(2-hydroxyethyl}-3-methyl-1H-pyrazol-5-ylJamino}-5-(triftuoromethyl)-4-
pyridinylJamino} -N-methylbenzamide;

2-({5-chloro-2-{(1,3-dimethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl} amino)benzoic acid;

2-({5-chloro-2-[{1,3-dimethyl-1H-pyrazol-5-ylJamino]-4-pyridinyl }amino)-N-
(methyloxy)benzamide;

2-({5-chloro-2-[(1, 3-dimethyl-1H-pyrazol-5-y!) amino]-4-pyridiny!} amino)-N-methyl-N-
(methyloxy)benzamide;

2-({5-chloro-2-[(1,3-dimethy!-1 H-pyrazol-5-yl)amino]-4-pynidinyl } amino)-N- {[2-
(dimethylamino)ethyl]oxy} benzamide;

2-({5-chloro-2-[{1-ethyl-3-methyl-1H-pyrazo!-5-ylJamino]-4-pyridinyl }amino)-¥-
(methyloxy)benzamide;

2-({5-chloro-2-[{1-ethy!-3-methyl-1H-pyrazoi-5-yljamino)-4-pyridinyl }amino)-N-
(methyloxy)benzamide;

2-({5-chloro-2-[(1-ethyl-1H-pyrazol-5-yl)amino]-4-pyridiny! } amino)-N-
(methyloxy)benzamide;
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2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)- 1 H-pyrazol-5-yljamino } -4-pyridinyamino]-
N-{methyloxy)benzamide;

2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1F-pyrazol-5-ylJamino }-4-pyridinyl)amino]-
N-(methyloxy)benzamide HCI;

2-[(5-chloro-2- {[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]amino } -4-pyridinyl)amino]-
N-(methyloxy)benzamide formate;

2-({5-chloro-2-[{1 -ethyl-3-methyl-1 H-pyrazol-5-yl)amino]-4-pyridinyl }amino)-N-
ethylbenzamide;

2-({5-chloro-2-((1,3-dimethyl- 1 H-pyrazol-5-yDamino]-4-pyridinyl }amino)-N-
¢thylbenzamide;

2-({5-chloro-2-[(1-ethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl }amino)-N-ethylbenzamide;

2-[(5-chlorg-2- {[3-methyl-1-(1-methylethyl)-1 H-pyrazol-5-ylJamino} -4-pyridinylJamine]-
N-ethylbenzamide;

2-{[5-chloro-2-({1-ethyl-3-[2~(1-pyrrolidinyl)ethyl]- 1 H-pyrazol-5-yl }amino)-4-
pyridinylJamino}-N-methylbenzamide;

2-({5-chloro-2-[(1,5-dimethyl-1 H-pyrazol-4-yl)amino]-4-pyridinyl }aming)-N-
(methyloxy)benzamide;

2-({5-chloro-2-[(1,3-dimethyl-1 H-pyrazol-4-y)amino]-4-pyridinyl }amino)-N-
{methyloxy)benzamide;

2-[(5-chloro-2- {[4-methyl-1-(1-methylethyl)- 1 H-pyrazol-5-yl]amino } -4 -pyridinyl)amino]-
N-(methyloxy)benzamide;

2-({5-chloro-2-[(1-ethyl<4-methyl- 1 H-pyrazol-5-yl)amino}-4-pyridinyl }amino)-/N-
{methyloxy)benzamide;

2-[(5-chloro-2-{[4-methyl-1-(2-methylpropyl)-1 H-pyrazol-5-yl]amino} -4-
pyridinyl)amino]-N-(methyloxy)benzamide;

2-[(5-chloro-2-{[3-(hydroxymethyl)-1-(1 -methylethyl)-1H-pyrazol-5-ylJamino} -4-
pyridinyl)amino]-N-(methyloxy)benzamide;

2-[5-cyclopropyl-2-(2,5-dimethyl-2 H-pyrazol-3-ylamino)-pyridin-4-ylamino]-N-methyl-
benzamide;

2-[5-cyclopropyl-2-(2-ethyl-5-methyl-2H-pyrazol-3-ylamino)-pyridin-4-ylamino}-V-
methylbenzamide;

2-[5-cyclopropyl-2-(2,5-dimethyl-2H-pyrazol-3-ylamino)-pyridin-4-ylamino]-N-methoxy-
benzamide;

2-[5-cyclopropy!-2-(2-ethyl-5-methyl-2H-pyrazol-3-ylamino)-pyridin-4-ylamino]-N-

methoxy-benzamide;
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2-[2-(2,5-dimethyl- 2H-pyrazol-3-ylamino)-5-isopropenyl-pyridin-4-ylamino]-N-methyl-
benzamide;

2-[2-(2,5-dimethyl-2H-pyrazol-3-ylamino)-5-isopropyl-pyridin-4-ylamino]-N-methyl-
benzamide;

2-({5-chloro-2-[(1,5-dimethyl-1H-pyrazol-4-yl)aminc]-4-pyridinyl }amino)-N-
methylbenzamide;

2-{[5-chloro-2-{{1-ethyl-3-[(methyloxy)methyl]- 1 H-pyrazol-5-y1}amino)-4-
pytidinyl]amino} -N-methylbenzamide;

2-{[5-chloro-2-( {1-ethyl-3-[(methyloxy)methyl]-1H-pyrazol-5-yl}amino)-4-
pyridinylJamino}-N-methylbenzamide;

2-[(5-chloro-2- {[3-[(ethyloxy)methyl]-1-(1-methylethyl)-1 H-pyrazol-5-ylJamino} -4-
pyridinyJamino]-N-methylbenzamide;

2-[(5-chloro-2-{[3-[(ethyloxy)methyl]-1-(1-methylethyl)-1H-pyrazol-5-yljamino} -4-
pyridinyl)amino]-N-methylbenzamide;

2-{[5-chloro-2-({1-ethyl-3-[(ethyloxy)methyl]-1H-pyrazol-5-yl}amino)-4-
pyridinyl]Jamino}-N-methylbenzamide;

2-{[5-chloro-2-( {1 -ethyl-3-[(ethyloxy)methyl]-1H-pyrazol-5-yl}amino)-4-
pyridinyl]amino}-N-methylbenzamide;

2-({5-chloro-2-[(1-ethyl-3-methyl-1 H-pyrazol-5-yl)amino]-4-pyridinyl }aminec)-N-
hydroxy-N-methylbenzamide;

2-({5-chloro-2-[(1-ethyl-3-methyl-1 H-pyrazol-5-yl)aminc]-4-pyridinyl }amino)-N-
hydroxy-N-methylbenzamide;

2-{ {5-chloro-2-[(1-ethyl-3-methyl-1H-pyrazol-5-yljJamino]-4-pyridinyl }aminc)-N-
(ethyloxy)benzamide;

2-({5-cyano-2-[(1,3-dimethyl-1 H-pyrazol-5-yl)amino]-4-pyridinyl}amino)-N-
methylbenzamide;

2-({5-chloro-2-[(1-ethyl-1 H-pyrazol-5-yl)amino]-4-pyridinyl} amino)-5-[4-(2-
hydroxyethyl)-1-piperazinyl]-N-methylbenzamide;

2-( {5-chloro-2-[(1,3-dimethyl-1 H-pyrazol-5-yl)amino]-4-pyridinyl} amino})-5-[4-(2-
hydroxyethyl)-1-piperazinyl]-N-methylbenzamide;

4-chloro-2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1 H-pyrazol-5-ylJamino } -4-
pyridinyl)amino]-N-(methyloxy)benzamide;

4—chloro-2-[(5-chloro-2-{[3-methyl-1-(1 -methylethyl)-1 H-pyrazol-5-yl]amino } -4-
pyridinyl)amino]-N-(methyloxy)benzamide;

2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]Jamino} -4-pyridinyl)amino]-
5-fluoro-N-(methyloxy)benzamide;
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2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]amino} -4-pyridinyl)amino]-
3-fluoro-N-(methyloxy)benzamide;

2-[(5-chloro-2-{[3-methyl-1-(1 -methylethyl)-1 H-pyrazol-5-ylJamino} -4-pyridinyl)amino]-
4-fluoro-N-(methyloxy)benzamide;

2-({5-chloro-2-[(1,3-dimethyl-1f/-pyrazol-5-yl)amino]-4-pyridinyl}amino)-3-fluoro-N-
methylbenzamide;

2-({5-chloro-2-[(1-ethyl-3-methyl- 1 H-pyrazol-5-yl)amino]-4-pyridinyl }amino)-3-fluore-
N-methylbenzamide;

2-({5-chloro-2-[(1,5-dimethyl-1 H-pyrazol-4-yl)amino]-4-pyridinyl} amino)-3-fluoro-N-
methylbenzamide;

2-{[2-[(1 -ethyl-3-methyl-1 H-pyrazol-5-yl)amino]-5-(trifluoromethyl)-4-pyridinyiJamino } -
3-fluoro-N-methylbenzamide;

2-{[2-[(1,3-dimethyl-1 H-pyrazol-5-yl)amino]-5-(trifluoromethyl)-4-pyridinylJamino}-3-
fluoro-N-methylbenzamide;

2-{[2-{[1-ethyl-3(hydroxymethy!)-1 H-pyrazol-5-yl]Jamino}-5-chloro-4-pyridinyl]Jamino } -
3-fluoro-N-methylbenzamide;

3-fluoro-2-{[2-{[3-(hydroxymethyl)- 1 -methyl-1 H-pyrazol-5-yl]Jamino }-5-chloro-4-
pyridinyl]amino}-N-methylbenzamide;

2-{[2-{[!-ethyl-3-(2-hydroxyethyl)-1 H-pyrazol-5-yl]Jamino }-5-chloro-4-
pyridinyllamino}-3-fluoro-N-methylbenzamide;

3-fluoro-2-{[2- {[32-hydroxyethyl)- 1 -methyl- 1 H-pyrazol-5-yl]lamino }-5-chloro-4-
pyridinyllamino}-N-methylbenzamide;

2-{[2-({3-[(dimethylamino)methyl]-1-methyl- 1 H-pyrazol-5-yl }amino)-5chloro-4-
pyndinyl]lamino}-3-fluoro-N-methylbenzamide;

2-{[2-( {3-[(dimethylamino)methyl]-1-ethyl- 1 H-pyrazol-5-yl } amino)-5chloro-4-
pyridinyl]amino} -3-fluore-N-methylbenzamide;

2-({5-chloro-2-[(3-{[ethyl{methyl)amino]methyl}-1-methyl- | HF-pyrazol-3-yl)amino]-4-
pyridinyl}amino)-3-fluoro-NV-methylbenzamide;

2-{[5-chloro-2-( {3-[(diethylamino)methyl]-1-methyl- | H-pyrazol-5-yl }amino)-4-
pyridinyl]amino}-3-fluoro-N-methylbenzamide;

2-{[2-{[1-ethyl-3-(hydroxymethyl)-1 H-pyrazol-5-yl]amino } -5-(trifluoromethy1)-4-
pyridinyl]Jamino} -3-fluoro-N-methylbenzamide;

3-fluoro-2- {[2-{[3-(hydroxymethy])-1-methyl-1H-pyrazol-5-yl]amino}-5-
(trifluoromethyl)-4-pyridinyljamino} -N-methylbenzamide;

2-{[2-{[1-ethyl-3-(2-hydroxyethyl)-1 H-pyrazol-5-ylJamino } - 5-(trifluoromethyl)-4-
pyridinyl]amino}-3-fluoro-N-methylbenzamide;
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3-fluoro-2-{[2-{[3-{2-hydroxyethyl)-1-methyl-1 /-pyrazol-5-ylJamino}-5-
(trifluoromethy1)-4-pyridinylJamino} -N-methylbenzamide;

2-{[2-({3-[(dimethylamino)methyl]-1-methyl-1 H-pyrazol-5-yl}amino)-5-
(trifluoromethyl)-4-pyridinyl]amino}-3-fluoro-N-methylbenzamide;

2-({5-chloro-2-[(1-ethyl-3-methyl-1H-pyrazol-5-yl Jamino]-4-pyridinyl }amino)-3-fluoro-
N-(methyloxy)benzamide;

2-(§5-chloro-2-[{1,3-dimethyl-1 H-pyrazol-5-yl}amino]-4-pyridinyl }aming)-3-fluoro-N-
(methyloxy)benzamide;

2-[(5-chloro-2-{[ 1 -ethy]-3-(hydroxymethyl)-1 H-pyrazol-5-y! lamino} -4-pyridinyl)amino]-
3-fluoro-N-(methyloxy)benzamide;

2-[(5-chloro-2-{[3-(hydroxymethyl)-1-methyl-1 H-pyrazol-5-yl}jamino} -4-
pyridinyl)amino]-3-fluoro-N-(methyloxy)benzamide;

2-{[5-chloro-2-({3-[(dimethylamino)methyl]-1-ethyl-1 H-pyrazol-5-yl}amino)-4-
pyridinyl]amino} -3-fluoro-N-(methyloxy)benzamide;

2-({5-chloro-2-[(1,5-dimethyl-1/-pyrazol-4-yl)amino]-4-pyridinyl} amino)-3-fluoro-N-
(methyloxy)benzamide;

2-{[5-chloro-2-( {3-[(dimethylamino)methyl]-1-ethyl-1H-pyrazol-5-y! } amino)-4-
pyridinyl]amino}-N-(methyloxy)benzamide;

2-({5-chloro-2-[(1-ethyl-3-methyl-1 H-pyrazol-5-yl)amino]-4-pyridinyl}amino)-4-fluoro-
N-{methyloxy)benzamide;

2-({5-chloro-2-[(1,3-dimethyl-1H-pyrazol-5-yl}amino]-4-pyridinyl} aminc)-4-fluoro-N-
(methyloxy)benzamide;

2-[(5-chloro-2-{[1-ethyl-3-(Chydroxymethyl)-1 H-pyrazol-5-ylJamino} -4-pyridinylJamino)-
4-fluoro-N-(methyloxy)benzamide;

2-[(5-chloro-2-{[1 -ethyl-3-(2-hydroxyethyl}- 1 H-pyrazol-5-ylJamino} -4-pyridinyljamino]-
4-fluoro-N-(methyloxy)benzamide;

2-[(5-chloro-2-{[3-(hydroxymethyl)-1-methyl-1 Hi-pyrazol-5-ylJamino} -4-
pyridinyl)amino)-4-fluoro-N-{methyloxy)benzamide;

2-{[5-chloro-2-({3-[(dimethylamino)methyl}- 1 -ethyl-1 H-pyrazol-5-yl}amino)-4-
pyridinylJamino } -4-fluoro-N-(methyloxy)benzamide;

2-({5-chloro-2-[(1,5-dimethyl-1H-pyrazol-4-yl)amino ]-4-pyridinyl }amino}-4-fluoro-N-
{methyloxy)benzamide; or

a salt or a thereof.
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PIRAZOLILAMINOPIRIDINAS COMO INHIBIDROES DE FAK

AREA DE LA INVENCION

Esta invencidn se refiere a una clase de pirazolilaminopiridinas que inhiben
la quinasa de adhesién focal (FAK), asi como composiciones de las mismas. Los
compuestos de la presente invencion son utiles en el tratamiente de enfermedades
proliferativas incluyendo, pero sin limitacién, canceres.

ANTECEDENTES DE LA INVENCION

Las tirosina quinasas desempefian un papel importante en la regulacién de
muchos procesos celulares, incluyendo proliferacion celular, supervivencia celular y
migracion celular. Se sabe que ciertas tirosina quinasas se activan por mutaciéon o
se expresan de forma normal en muchos canceres humanos. Por ejemplo, el
receptor del factor de crecimiento epidérmico (EGFR) se encuentra mutado y/o
sobreexpresado en canceres de mama, pulmoén, cerebro, céiulas escamosas,
gastrico y otros canceres humanos. Se ha demostrado que los inhibidores
selectivos de la actividad tirosina quinasa de EGFR son de valor clinico en el
tratamiento de canceres con EGFR mutado y/o sobreexpresado. Por lo tanto, los
inhibidores selectivos de tirosina quinasas particulares son utiles en el tratamiento
de enfermedades proliferativas tales como canceres.

La FAK (codificada por el gen PTK2) es una tirosina quinasa no receptora
que integra sefiales de integrinas y receptores de factores de crecimiento. Se ha
descrito que la FAK desempefia un papel en la regulacién de supervivencia,
crecimiento, adhesion, migracion e invasién celular (MclLean et al 2005, Nat Rev
Cancer 5: 505-515). Ademas, la FAK se regula y activa por fosforilacion en
multiples restos de tirosina. La sobreexpresion de ARNm y/o proteina FAK se ha
documentado en muchos tumores sélidos humanos incluyendo, pero sin limitacion,
canceres de mama, colon, glandula tiroides, pulmén, ovario y préstata;, pero
también se incluyen canceres de origen hematoldgico incluyendo, pero sin
limitacién, leucemia tal como leucemia mieloide aguda (AML). (Owens et al. 1995,
Cancer Research 55; 2752-2755; Agochiya et al. 1999, Oncogene 18: 5646-5653;
Gabarro-Niecko et al. 2003, Cancer Metastasis Rev. 22: 359-374; Recher et al.
2004, Cancer Research 64: 3191-3197, Zhao y Guan, 28:35-49, 2009, Cancer
Metastasis Rev.). Mas significativamente, existen pruebas de que la FAK fosforilada
estd aumentada en tejidos tumorales en comparacién con tejidos normales
(Grisaru-Granovsky et al. 2005, int. J. Cancer 113: 372-378) y podria representar un
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marcador de prondstico de” metastasis. La actividad de la FAK esta claramente
implicada en el cancer humano avanzado y metastasico (Zhao y Guan, 28: 35-49,
2009, Cancer Metastasis Rev.).

Se ha demostrado ciue la eliminacion de la FAK por ARNi o la expresién de
una FAK dominante negativa induce una pérdida de adhesion y muerte celular en
lineas celulares de mama y melanoma humanas, y aumenta la apoptosis mediada
por docetaxel en células de cancer de ovario (Beviglia et al 2003, Biochem J. 373:
201-210, Smith et al 2005, Melanoma Res. 15: 357-362, Halder et al 2005, Clin.
Cancer Res. 11: 8829-8836). Sin embargo, se descubrié que la inhibicion de la FAK
en fibroblastos humanos normales ¢ en células mamarias inmortalizadas (MCF10A)
no causaba pérdida de union o apoptosis (Xu et al. 1996 Cell Growth and Diff 7:
413-418). También se ha demostradc que la inhibicién de la FAK por expresion
dominante negativa reduce el desarrollo tumoral y elimina la metastasis pulmonar
de células de adenocarcinoma mamario en un modelo singénico de rata (van
Nimwegen et al 2005, Cancer Res. 65: 4698-4706). De forma similar, la inhibicion
de la FAK por ARNsh inhibia la metastasis pulmonar y reducia la letalidad en 40%
en un modelo singénico de ratén (Mitra et al 2006, Oncogene 25: 4429-4440). En
este estudio, la re-expresion transitoria de tipo silvestre, pero no de FAK sin
actividad quinasa, revertia los fenotipos ARNsh. La inhibicion de la FAK por
expresion dominante negativa en células de carcinoma 4T1 de ratén reducia el
desarrollo tumoral y la angiogénesis en ratones (Mitra et al 2008, Oncogene 25:
5969-5984). Ademas, la pérdida de actividad catalitica de FAK (reconstitucion de
células FAK -/- con FAK sin actividad quinasa) reducia ef desarrollc de tumores v-
Src en ratones y disminuia la angiogénesis.

Por lo tanto, existen pruebas firmes que sugieren que la inhibicion de la
actividad de la FAK induce apoptosis, pérdida de adhesién, inhibicion del desarrollo
y de la migracién celular, y que dicha inhibicién reduce la angiogénesis. Por
consiguiente, los compuestos que inhiben la actividad de la FAK serian Gtiles para
el tratamiento de canceres.

COMPENDIO DE LA INVENCION
La presente invencion se refiere a compuestos de formula (1)
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0 a una sal de los mismaos, donde:

R’ es halo, CF;, alquilo C4-Cg, isopropenilo, (alquileno C,-Cg)-cicloalquilo Ca-
Ce, alcoxi C,-Cq 0 ciano;

en R? cuando p es distinto de 0, cada R? es independientemente F, Cl, CF,
metilo, metoxi, CH,CF3, -(X).-alquileno C,-C4-R*, -(X-alquileno C,-C,)-NR®-C(0)-R?,
~(X-alquileno  C4-C4)q-(NR®)-SO,-R’, -(X-alquileno C,-C,)-Y-N(R%; un grupo
heterocicloalquil de 5 a 6 miembros-(R%), o un grupo heteroaril de 5 a 6 miembros-
(R

R? es independientemente H, cicloalquilo C5-Ce, alquilo C,-Cg, alcoxi C,-Ce,
alquileno C-Cs-R*, O-alquileno C;-C¢-R?, 0, los grupos R?, junto con Z, forman un
anillo ciclico de 5 a 6 miembros opcionalmente sustituido con metilo, alquileno C,-
C+R? o cicloalquilo C;-Cq;

R* es H, -(Q)4N(R%., OH, SH, alcoxi C,-Cq, tioalquilo C;-Cs 0 un grupo
heterocicloalquil de 5 a 6 miembros-(R%),;

R°® es H o alquilo C4-Cs;

R® es H, alquilo C,-Cs, alcoxi C,-Ce, N(R®), 0 un grupo heteroaril de 5 a 6
miembros-(R'):;

R’ es alquilo C;-Cs, fenil-(R%), o heteroaril de 5 a 6 miembros-(R'),

R® es independientemente H, alquilo C;-Cs, -O-alquilo C;-Cg 0, junto con el
atomo de nitrégeno al que estan unidos, forman un grupo heterocicloalquilo de 5 6 6
miembros;

R? es H, alquilo C,-Cg, alcoxi C;-Cs, -(Q)q-N(Ra)z. -Q-alquilo C,-Cs, -alquil C,-
Cs-R* 0 heterocicloalquilo de 5 a 6 miembros;

R es H, alquilo C,-Cs, alcoxi C,-Cq 0 -Q-alquilo C,-Cs;

R" es alquilo C;-Cg, CF3, -CH,CF3, -(Q)q-alquiteno C4-C,-R*, -Q-N(R®),, fenil-
(R%)s, un grupo heterocicloalquil de 5 a 6 miembros-(R®%), o un grupo heteroaril de 5
a 6 miembros-(R'%);;
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R es H, alquilo C,-Cq, F, Cl, CF3 OH, CN, nitro, COOH, -COO-alquilo C;-
Ces, -Y-N(R®),, cicloalquil C;-C¢-R", -(X)q-alquileno C4-Ce-R*, -(X-alquileno Cy-Ce)q-
NRS-C(0)-R®, -(X-alquileno C;-Cg)q-(NR%)4-SO,-R’, -(X-alquileno C;-Cg)q-Y-N(R®);,
heterocicloalquil-(R%)q, heteroaril-(R'), o fenil-(R"),;

R™ es H, F, Cl, alquilo C4-Cs o cicloalquile C5-Ce; 0 R™ y R™, junto con los
atomos de carbono a los que estan unidos, forman un grupo carbocicloalquilo o
heterocicloalquilo condensado de 5 6 6 miembros;

R™ es independientemente H, alguilo C4-Cg, -NR*-S0,-R” -Y-N(R"); 0 -(X)q-
alquileno C,-Ce-R*,

R' es independientemente F, Cl, CF;, alquilo C4-C; o alcoxi C4-Cs;

pes0 1,263

ges0061;

res0,162

ses0,1,263;

xes102;

Q es -C(0)-, -§(0)- 0 -SO,~;

X es NR®, O, S, -5(0)- 0 -SO;~;

Y es un enlace, SO; 0 C(O); v

Zes No CR*

En una realizacion mas, la presente invencién se refiere a una composicion
que comprende a) el compuesto de férmula () o una sal farmacéuticamente
aceptable del mismo; y b) un excipiente farmacéuticamente aceptabile.

En una realizacién mas, la presente invencion se refiere a un método para
tratar una enfermedad proliferativa tal como cancer o una enfermedad de
angiogénesis anormal tal como degeneracion macular, que comprende administrar
a un paciente que lo necesita una cantidad farmacéuticamente eficaz del
compuesto de férmula (1).

DESCRIPCION DETALLADA DE LA INVENCION
En otro aspecto, la presente invencién se refiere a compuestos de férmula

(la):
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(1a)
en la que los diversos grupos son los mismos que se han descrito
anteriormente para la férmula (I); o una sal farmacéuticamente aceptable de los

mismaos.

En ofro aspecto, la presente invencién se representa por un compuesto de

formula (ib):
12 2
R R
R" (s "~ |
= N

R13 3
Q\Z _R

B

(Ib)

en la que los diversos grupos son los mismos que se han descrito
anteriormente para la formula (1); o una sal farmacéuticamente aceptable del
mismo.

En otro aspecto de la presente invencidén, Qes C(O)y Zes N.

En otro aspecto de la presente invencion, R’ es Cl, CF; o CN;

En otro aspecto de la presente invencion, R?es F;

En otro aspecto de la presente invencidn, un R® es metilo y el otro R® es H;

En otro aspecto de la presente invencién, un R® es metoxi y el otro R* es H;

En otro aspecto de la presente invencion, R'" es alquilo C4-C;

En otro aspecto de la presente invencién, R'? es alquilo C4-Cs, hidroximetilo
o ciclopropilo;

En otro aspecto de la presente invencién, R" es H;

En otro aspecto de la presente invencion, pes 06 1,

Como se usa en la presente memoria, "halo" se refiere a fiuor, cloro o
bromo.

"Alguilo C;-C¢" se refiere a un grupo alquilo lineal o ramificado incluyendo
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metilo, etilo, n-propilo, isopropilo, n-butilo, isobutilo, t-butilo, n-pentilo y n-hexilo.

“Alcoxi C4-Cg" se refiere a grupos alquil C,-Cg-O-, incluyendo grupos metoxi,
etoxi, n-propoxi, iso-propoxi y n-butoxi.

El término “alquileno” (por ejemplo, alquileno C,-C, o alquileno Ci-Cg) se
refiere a un radical hidrocarburo lineal o ramificado que tiene el nimero
especificado de atomos de carbono. El grupo "_alquileno-R*"" se refiere a un grupo
alquilo sustituido o sin sustituir que tiene el nimero especificado de atomos de
carbono; por lo tanto, cuando R* es H, "alquileno” es sinénimo de "alquilo”; por el
contrario, alquileno es un radical bivalente. Los ejemplos de -(X)q-alquileno C,-C,-R*
incluyen  -CH,CH»N(CH,);, -CH.CHx-OH, -CH,CH(CH3)-OCHs, -N{CH,)-
CH;CH,CH,-piperidinilo; -O-CH,CH(CH,)-OCHgs; y similares.

Cicloalquilo C4-C, se refiere a un grupo ciclopropilo, ciclobutilo, ciclopentilo o
ciclohexilo.

Como se usa en la presente memoria, "heterocicloalquilo de 5 ¢ 6
miembros" se refiere a un grupo cicloalifatico de 5 6 6 miembros que incluye un
heteroatomo de O, N 0 S o una combinacién de los mismos. Los ejemplos de
grupos heterocicloalquilo adecuados incluyen grupos pirrolidinilo, pirrolidinonilo,
piperidinilo, piperazinilo, oxopiperazinilo, morfolino y tiomorfolino.

Los grupos R® pueden formar, junto con el 4&tomo de nitrégenc al que estan
unidos, un anillo ciclico de 5 a 6 miembros, cuyos ejemplos incluyen grupos
pirrolidinilo, pirrolidinonilo, piperidinilo, piperazinilo, oxopiperazinilo, morfolino y
tiomorfolino. .

El término "heteroarilo” se refiere a un grupo aromatico de 5 é 6 miembros
que contiene al menos un atomo de N, O 0 S. Los ejemplos de grupos heteroarilo
adecuados incluyen piridinilo, piridazinile, pirimidinilo, pirazinilo, pirrolilo, furilo,
tienilo, pirazolilo, imidazolilo, furazanilo, oxazolilo, tiazolilo, isoxazolilo, 1,2,3-
triazolilo, 1,2,4-triazolilo, tetrazolilo e isotiazolilo.

Como se usa en la presente memoria, "farmacéuticamente aceptable” se
refiere a los compuestos, materiales, composiciones y formas de dosificacién que,
dentro del alcance del juicio médico, son adecuados para el uso en contacto con los
tejidos de seres humanos y animales sin producir una toxicidad e irritacion
excesivas u otro problema o complicacién.

El especialista apreciara que pueden prepararse sales farmacéuticamente
aceptables de los compuestos de formula (). Mas particularmente, puesto que los
compuestos de acuerdo con la férmula (1) contienen un grupo funcional basico - y
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pueden incluir un grupo funcional acido - pueden formar sales farmacéuticamente
aceptables por tratamiento con un acido o base adecuada. Los acidos adecuados
incluyen Aacidos inorganicos y acidos organicos farmacéuticamente aceptables. Los
acidos farmacéuticamente aceptables representativos incluyen cloruro de
hidrogeno, bromuro de hidrogeno, acido nitrico, acido sulfarico, acido sulfdnico,
acido fosférico, Aacido acético, acido hidroxiacético, acido fenilacético, acido
propiénico, acido butirico, acido valérico, acido maleico, acido acrilico, acido
fumarico, acido malico, acido malénico, acido tartarico, acido citrico, acido salicilico,
acido benzoico, acido tanico, acido férmico, acido estearico, &cido lactico, acido
ascorbico, acido p-toluenosulfénico, acido oleico y acido laurico.

Las bases adecuadas incluyen bases inorganicas, tales como hidruros,
hidréxidos y carbonatos de litio, sodio, potasio, calcio, magnesio y cinc, asi como
bases organicas tales como arginina, colina, dietilentriamina, dimetilamina,
etilendiamina, imidazo!, lisina, morfolina, prolina y trimetilamina.

Como se usa en la presente memoria, la expresiéon "un compuesto de formuia
()" o "el compuesto de férmula (I)" se refiere a uno 0 mas compuestos de acuerdo
con la formula (1). El compuesto de formula (1) puede existir en una forma cristalina
o no cristalina, o en forma de una mezcla de las mismas. El especialista apreciara
que pueden formarse sclvatos farmacéuticamente aceptables para compuestos
cristalinos en los que las moléculas de disolventes se incorporan en la estructura
cristalina durante la cristalizacién. Las moléculas de disolventes incorporadas
pueden ser moléculas de agua o moléculas no acuosas tales como moléculas de
etanol, isopropanol, DMSO, acido acético, etanolamina y acetato de etilo. Las
estructuras cristalina incorporadas con moléculas de agua se denominan
tipicamente "hidratos”. Los hidratos incluyen hidratos estequiométricos asi como
composiciones que contienen cantidades variables de agua. La presente invencion
incluye todos estos solvatos.

Algunos de los compuestos descritos en la presente memoria pueden contener
uno o mas atomos quirales, o por el contrario pueden ser capaces de existir en
forma de dos enantidmeros. Los compuestos reivindicados mas adelante incluyen
mezclas de enantiomeros asi como enantibmeros purificados o mezclas
enantioméricamente enriquecidas. También se incluyen dentro del alcance de la
invencion los isdmeros individuales de los compuestos representados por la férmula
(1), o reivindicados més adelante, asi como cualquier mezcla total o parcialmente
equilibrada de los mismos. La presente invencidon también incluye los isdbmeros
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individuales de los compuestos reivindicados como mezclas con isémeros de los
mismos en las que uno o0 mas centros quirales estan invertidos.

Cuando hay diferentes formas isoméricas, pueden separarse o resolverse
unas de ofras por métodos convencionales, ¢ cualquier isémero dado puede
obtenerse por métodos sintéticos convencionales o por sintesis estereoespecifica o
asimétrica.

Aungue es posible que, para el uso en terapia, un compuesto e férmula (1),
asi como sales, solvatos y similares, pueda administrarse en forma de una
preparacién pura, es decir, sin ningun vehiculo adicional, la practica mas habitual es
presentar el ingrediente activo preparado con un vehiculo o diluyente. Por
consiguiente, la invencién proporciona  adicionalmente  composiciones
farmacéuticas, que incluyen un compuesto de formula (I) y sales, soivatos y
similares, y uno o mas vehiculos, diluyentes o excipientes farmacéuticamente
aceptables. Los compuestos de férmula (I} y sales, solvatos, etc, son como se han
descrito anteriormente. El(los) vehiculo(s), diluyente(s) o excipiente(s) debe(n) ser
aceptable(s) en el sentido de ser compatible(s) con los otros ingredientes de la
formulacién y no perjudicial(es) para el receptor de el(los) mismo(s). De acuerdo
con otro aspecto de la invencién, también se proporciona un proceso para ia
preparacion de una formulacién farmacéutica que incluye mezclar un compuesto de
la formula (1), o sales, solvatos, etc, con uno o mas vehiculos, diluyentes o
excipientes farmacéuticamente aceptables.

Se apreciara por los especialistas en la técnica que algunos derivados
protegidos de compuestos de formula (I}, que pueden prepararse antes de una
etapa de desprotecciéon final, pueden no poseer actividad farmacologica por si
mismos, pero, en ciertas circunstancias, pueden administrarse por via oral o
parenteral y después de ello metabolizarse en el cuerpo para formar compuestos de
la invencion que son farmacolégicamente activos. Por lo tanto, dichos derivados
pueden describirse como "profarmacos”. Ademas, algunos compuestos de la
invencion pueden actuar como profarmacos de otros compuestos de la invencion.
Todos los derivados protegidos y profarmacos de compuestos de la invencion se
incluyen dentro del alcance de la invencién. Se apreciara ademas por los
especialistas en la técnica que algunos restos, conocidos por los especialistas en la
técnica como "pro-restos”, pueden situarse sobre funcionalidades apropiadas
cuando dichas funcionalidades estan presentes dentro de los compuestos de la
invencién. Los profarmacos preferidos para los compuestos de la invencion
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incluyen: ésteres, ésteres carbonato, hemi-ésteres, ésteres fosfato, nitro ésteres,
ésteres sulfate, sulféxidos, amidas, carbamatos, compuestos azo, fosfamidas,
glicésidos, éteres, acetales y cetales.

Las composiciones farmacéuticas pueden presentarse en formas de dosis
unitarias que contienen una cantidad predeterminada de ingrediente activo por
dosis unitaria. Dicha unidad puede contener, por ejemplo, de 0,5 mg a 3500 mg,
preferiblemente de 1 mg a 700 mg, mas preferiblemente de 5 mg a 100 mg de un
compuesto de la férmula (1), dependiendo de la afeccidén que se trate, la via de
administracién y la edad, peso y estado del paciente, o las composiciones
farmacéuticas pueden presentarse en formas de dosis unitarias que contienen una
cantidad predeterminada de ingrediente activo por dosis unitaria. Las
composiciones de dosificacion unitaria preferidas son las que contienen una dosis o
subdosis diaria, como se ha mencionado anteriormente en la presente memoria, o
una fraccion apropiada de la misma, de un ingrediente activo. Ademds, dichas
composiciones farmacéuticas pueden prepararse por cualquiera de los métodos
bien conocidos en la técnica de fa farmacia.

Las composiciones farmacéuticas pueden adaptarse para administracién por
cualquier via apropiada, por ejemplo por la via oral (incluyendo bucal o sublingual),
rectal, nasal, toépica (incluyendo bucal, sublingual o transdérmica), vaginal o
parenteral (incluyendc subcutanea, intramuscular, intravenosa o intradérmica).
Dichas composiciones pueden prepararse por cualquier método conocido en la
técnica de la farmacia, por ejemplo, asociando un compuesto de férmula (I} con el
vehiculo o vehiculos o excipiente o excipientes.

Las composiciones farmacéuticas adaptadas para administracion oral
pueden presentarse como unidades separadas tales como capsulas o comprimidos;
polvos o granulos; soluciones o suspensiones en liquidos acuosos 0 no acuosos;
espumas o batidos comestibles; o emulsiones liquidas de aceite en agua o
emulsiones liquidas de agua en aceite.

Las capsulas se obtienen preparando una mezcla en polvo, como se ha
descrito anteriormente, y rellenando las cubiertas de gelatina formadas. Pueden
afiadirse deslizantes y lubricantes tales como silice coloidal, talco, estearato de
magnesio, estearato de calcio o polietilenglicol sélido a la mezcla en polvo antes de
la operacién de rellenc. También puede afadirse un disgregante o agente
solubilizante tal como agar-agar, carbonato de calcio o carbonato de sodio para
mejorar la disponibilidad del medicamento cuando se ingiere la capsula.

67
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Ademés, cuando se desee 0 sea necesario, también pueden incorporarse
en {a mezcla aglutinantes, lubricantes, agentes disgregantes y agentes colorantes
adecuados. Los aglutinantes adecuados incluyen almidén, gelatina, azlcares
naturales tales como glucosa o beta-lactosa, edulcorantes de maiz, gomas
naturales y sintéticas tales como goma arabiga, tragacanto o alginato de sodio,
carboximetilcelulosa, polietilenglicol, ceras y similares. Los lubricantes usados en
estas formas de dosificacion incluyen oleato de sodio, estearato de sodio, estearato
de magnesio, benzoato de sodio, acetato de sodio, cloruro de sodio y similares. Los
disgregantes incluyen, sin limitacién, almidén, metilcelulosa, agar, bentonita, goma
xantano y similares. Los comprimidos se formulan, por ejemplo, por preparacién de
una mezcla en polvo, granulacidn o precompresion, adicion de un lubricante y
disgregante y prensado en comprimidos. Se prepara una mezcla en polvo por
mezcla de! compuesto, convenientemente triturado con un diluyente o base como
se ha descrito anteriormente y, opcionaimente, con un aglutinante tal como
carboximetilcelulosa, un aiginato, gelatina o polivinilpirrolidona, un retardante de la
disolucién tal como parafina, un acelerador de la reabsorciéon tal como una sal
cuaternaria y/o un agente de absorcién tal como bentonita, caolin o fosfato
dicalcico. La mezcla en polvo puede granularse mediante troqueles de formacién de
comprimidos por medio de la adicién de acido estedrico, una sal estearato, talco o
aceite mineral. La mezcla lubricada se comprime después en comprimidos. Los
compuestos de la presente invencién también pueden combinarse con un vehiculo
inerte fluido y comprimirse en comprimidos directamente sin pasar por las etapas de
granulacion o precompresion. Puede proporcionarse un recubrimiento protector
transparente u opaco que consiste en un recubrimiento sellante de goma laca, un
recubrimiento de azlcar o un material polimérico y un recubrimiento de brillo de
cera. Pueden afadirse colorantes a estos recubrimientos para distinguir
dosificaciones unitarias diferentes.

Pueden prepararse fluidos orales tales como scluciones, jarabes y elixires
en forma de dosificacion unitaria de modo que una cantidad dada contenga una
cantidad predeterminada de un compuesto de formula (I). Pueden prepararse
jarabes disolviendo el compuesto en una solucion acuosa convenientemente
saborizada, mientras que los elixires se preparan mediante el uso de un vehiculo
alcohdlico no téxico. Pueden formularse suspensiones por dispersion del
compuesto en un vehiculo no téxico. También pueden afadirse solubilizantes y
emulsionantes tales como alcoholes iscestearilicos etoxilados y éteres de
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polioxietilen sorbitol, conservantes, aditivos saporiferos tales como aceite de menta
o edulcorantes naturales o sacarina u otros edulcorantes artificiales, y similares.

Cuando sea apropiado, las composiciones farmacéuticas de dosificacion
unitaria para administracién oral pueden microencapsularse. La formulacién
también puede prepararse para prolongar o sostener la liberacién, como por
ejemplo, por recubrimiento ¢ embebimiento del material particulado en polimeros,
ceras o similares.

Las formulaciones farmacéuticas adaptadas para administracion parenterai
incluyen soluciones para inyeccién estériles acuosas y no acuosas que pueden
contener antioxidantes, tampones, agentes bacteriostaticos y solutos que hacen
que la composicién sea isotonica con la sangre del destinataric deseado; y
suspensiones estériles acuosas y no acuosas que puede incluir agentes de
suspension y agentes espesantes. Las composiciones farmacéuticas pueden
presentarse en envases de dosis unitarias o multidosis, por ejemplo ampollas y
viales sellados, y pueden almacenarse en un estado secado por congelacion
(liofilizado) que sélo requiere 1a adicién del vehiculo liquido estéril, por ejemplo agua
para inyeccién, inmediatamente antes del uso. Pueden prepararse soluciones y
suspensiones para inyeccidon extemporanea a partir de polves, granulos y
comprimidos estériles.

Una cantidad terapéuticamente eficaz de un compuesto de la presente
invencién dependerd de varios factores que incluyen, por ejemplo, la edad y peso
de! destinatario deseado, la afeccidon exacta que requiere el tratamiento y su
gravedad, la naturaleza de la formulacién y la via de administracién, y en ultima
instancia dependera del criterio de! médico que prescriba la medicacion. Sin
embargo, una cantidad eficaz de un compuesto de férmula (I) para el tratamiento de
un cancer estara generalmente en el intervalo de 0,001 a 100 mg/kg de peso
corporal del destinatario por dia, convenientemente en el intervalo de 0,01 a 10
mg/kg de peso corporal por dia. Para un aduito de 70 kg, la cantidad real por dia
seria convenientemente de 7 a 700 mg y esta cantidad puede administrarse en una
sola dosis al dia 0 en varias (tales como dos, tres, cuatro, cinco o seis) subdosis al
dia de modo que la dosis diaria total sea la misma. Una cantidad eficaz de una sal o
solvato, por ejemplo, puede determinarse como una proporcién de la cantidad
eficaz del compuesto de féormula (I) per se. Se prevé que serian apropiadas
dosificaciones similares para el tratamiento de las otras afecciones a las que se ha

hecho referencia anteriormente.
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Tratamientos

Los compuestos y composiciones de la invencion se usan para tratar
enfermedades de proliferacién celular. Las patologias que pueden tratarse por los
métodos y composiciones que se proporcionan en la presente memoria incluyen,
pero sin limitacién, cancer, enfermedad autcinmune, trastornos fungicos, artritis,
rechazo de injertos, enfermedad inflamatoria del intestino, proliferacién inducida
después de procedimientos médicos incluyendo, perc sin limitacién, cirugia,
angioplastia y similares. Se aprecia gue, en algunos casos, las células pueden no
estar en un estado de hiper- o hipoproliferacién (estado anormal) y aun asi requerir
tratamiento. Por ejemplo, durante la curacion de heridas, las células pueden estar
proliferando “Normalmente”, pero puede desearse un aumento de la proliferacion.
Por lo tanto, en una realizacién, [a invencién de este documento incluye la
aplicacion a células o individuos aquejados 0 que se veran aquejados de forma
inminente con uno cualquiera de estos trastornos o estados. Estos compuestos
también pueden usarse para tratar la degeneracion macular asociada con la
neovascularizacion, tal como AMD.

Las composiciones y métodos proporcionados en la presente memoria se
consideran particularmente Utiles para el tratamiento de canceres incluyendo
tumores tales como carcinomas de piel, mama, cerebro, cervical, carcinomas
testiculares, etc. Son particularmente dtiles en el tratamiento de tumores
metastasicos o malignos. Mas particularmente, los canceres que pueden tratarse
mediante las composiciones y métodos de la invencion incluyen, pero sin limitacion,
tipos tumorales tales como carcinomas y sarcomas astrociticos, de mama,
cervicales, colorrectales, endometriales, esofagicos, gastricos, de cabeza y cuello,
hepatocelulares, laringeos, pulmonares, orales, de ovario, prostata y tiroides. Mas
especificamente, estos compuestos pueden usarse para tratar: sarcoma cardiaco
(angiosarcoma, fibrosarcoma, rabdomiosarcoma, liposarcoma), mixoma,
rabdomioma, fibroma, lipomas y teratoma; pulmén: carcinoma broncogénico (de
células escamosas, de células pequenas no diferenciade, de células grandes no
diferenciado, adenocarcinoma), carcinoma alveolar (bronquiolar), adenoma
bronquial, sarcoma, linfoma, hamartoma condromatoso, mesotelioma;
gastrointestinal: eséfago (carcinoma de células escamosas, adenocarcinoma,
leiomiosarcoma, linfoma), estomago (carcinoma, linfoma, leiomiosarcoma),
pancreas (adenocarcinoma de ductal, insulinoma, glucagonoma, gastrinoma,
tumores carcinoides, vipoma), intestino delgado (adenocarcinoma, linfoma, tumores
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carcinoides, sarcoma de Kaposi, leiomioma, hemangioma, lipoma, neurofibroma,
fibroma), intestino grueso (adenocarcinoma, adenoma tubular, adenoma velioso,
hamartoma, leiomioma); tracto genitourinario: rifidn (adenocarcinoma, tumor de
Wilm (nefroblastoma), linfoma, leucemia), vejiga y uretra (carcinoma de céiulas
escamosas, carcinoma de células de transicidbn, adenocarcinoma), préstata
(adenocarcinoma, sarcoma), testiculo (seminoma, teratoma, carcinoma
embrionario, teratocarcinoma, coriocarcinoma, sarcoma, carcinoma de células
intersticiales, fibroma, fibroadenoma, tumores adenomatoides, lipoma); higado:
hepatoma (carcinoma hepatocelular), colangiocarcinoma, hepatoblastoma,
angiosarcoma, adenoma hepatocelular, hemangioma; hueso: sarcoma osteogénico
(osteosarcoma), fibrosarcoma, histiocitoma fibroso maligno, condrosarcoma,
sarcoma de Ewing, linfoma maligno (sarcoma de células del reticulo), mieloma
multiple, cordorma tumoral de células gigantes maligno, osteocondroma (exostosis
osteocartilaginosa), condroma benigno, condroblastoma, condromixofibroma,
osteoma osteocide y tumores de células gigantes, sistema nervioso: craneo
(osteoma, hemangioma, granuloma, xantoma, osteitis deformante), meninges
(meningioma, meningiosarcoma, gliomatosis}, cerebro (astrocitoma,
meduloblastoma, glioma, ependimoma, germinoma (pinealoma), glicblastoma
multiforme, oligodendroglioma, schwannoma, retinoblastoma, tumores congénitos},
neurofibroma de medula espinal, meningioma, glioma, sarcoma); ginecolégico:
utero (carcinoma endometrial), cuello del utero (carcinoma cervical, displasia
cervical pretumoral), ovarios (carcinoma ovarico) (cistoadenocarcinoma seroso,
cistoadenocarcinoma mucinoso, carcinoma no clasificado), tumores de células de la
granulosa-teca, tumores de células de Sertoli-Leydig, disgerminoma, teratoma
maligno), vulva (carcinoma de células escamosas, carcinoma intraepitelial,
adenoccarcinoma, fibrosarcoma, melanoma), vagina {carcinoma de células claras,
carcinoma de células escamosas, sarcoma botrioide (rabdomiosarcoma
embrionario), carcinoma de trompas de Falopio; hematolégico: sangre (leucemia
mieloide (aguda y crénica), leucemia linfoblastica aguda, leucemia linfocitica
crébnica, enfermedades mieloproliferativas, mieloma muiltiple, sindrome
mielodisplasico), enfermedad de Hodgkin, linfoma no Hodgkin {linfoma maligno);
piel: melanoma maligno, carcinoma de células basales, carcinoma de ceélulas
escamosas, sarcoma de Kaposi, nevus displasico o mola, lipoma, angioma,
dermatofibroma, queloides, psoriasis; y glandulas suprarrenales: neuroblastoma.
Por lo tanto, la expresiéon “célula cancerosa”, como se propoerciona en la presente



10

15

20

25

30

35

-14 -

memoria, incluye una céiula afectada por uno cualquiera o relacionada con las
afecciones identificadas anteriormente.

En comparacion con derivados de 2,4-diaminopiridina relacionados descritos
en otra parte, los compuestos de la presente invencién contienen una funcién éster
de acido hidroxamico en el anillo de 4-aminofenilo en la posicibn 2 y un
aminopirazol en ia posicion 2 en el anillo de piridina. La funcién éster de acido
hidroxamico en el anillo de fenilo en comparacion con la amida correspondiente
aumenta la potencia frente a la FAK del orden de 2,5 veces, particularmente in vitro,
y mejora la selectividad por FAK con respecto a otras enzimas. El pirazol reduce ia
reactividad en el citocromo P450. Por lo tanto, la combinacion de la construccion de
éster de acido hidroxamico en el anillo de fenilo con un aminopirazol en posicién 2
en el anillo de piridina proporciona compuestos con mayor seguridad y eficacia con
respecto a otros inhibidores de FAK tales como los derivados de 24-
diaminopiridina.

Los presentes compuestos pueden combinarse con o co-administrarse con
otros agentes terapéuticos, particularmente agentes que pueden aumentar la
actividad o el tiempo de disposicion de los compuestos. lLas terapias de
combinacién de acuerdo con la invencién comprenden la administracién de al
menos un compuesto de la invencidén y el uso de al menos otro método de
tratamiento. En una realizacion, las terapias de combinacién de acuerdo con la
invencién comprenden la administracién de al menos un compuesto de fa Invencion
y terapia quirurgica. En una realizacion, las terapias de combinaciéon de acuerdo
con la invencién comprenden la administracién de al menos un compuesto de la
invencién y radioterapia. En una realizacién, las terapias de combinacién de
acuerdo con la invencion comprenden la administracion de al menos un compuesto
de la invencién y al menos un agente de cuidados paliativos (por ejemplo, al menos
un agente antiemético). En una realizacién, las terapias de combinacién de acuerdo
con la presente invencidn comprenden la administracion de al menos un compuesto
de la invenciéon y al menos otro agente quimioterapéutico. En una realizacion
particular, la invenciéon comprende la administracién de al menos un compuesto de
la invencidén y al menos un agente antineoplasico. En ofra realizacién mas, la
invenciéon comprende un régimen terapéutico donde los inhibidores de FAK de esta
descripcién no son por si mismos activos o significativamente activos, pero cuando
se combinan con ofra terapia, que puede o no ser activa como una terapia
autdénoma, la combinacion proporciona un resultade terapéutico dtil.
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Mediante la expresion “co-administracion” y derivados de la misma como se
usa en la presente memoria, se entiende la administracion simultanea o cualquier
forma de administracion secuencial separada de un compuesto que inhibe la FAK,
como se describe en la presente memoria, y un ingrediente o ingredientes activos
adicionales, que se sabe que son Utiles en el tratamiento de canceres, incluyendo
quimioterapia y tratamiento de radiacioén. La expresion ingrediente o ingredientes
activos adicionales, como se usa en la presente memoria, incluye cualquier
compuesto o agente terapéutico que se sabe que o que demuestra propiedades
ventajosas cuando se administra a un paciente que necesita tratamiento para un
cancer. Preferiblemente, si la administracién no es simultanea, los compuestos se
administran con una estrecha proximidad en el tiempo entre si. Ademas, no importa
si los compuestos se administran en la misma forma de dosificacion, por ejemplo,
un compuesto puede administrarse por via tépica y otro compuesto puede
administrarse por via oral.

Tipicamente, cualquier agente antineoplasico que tenga actividad frente a
un tumor susceptible que se trate puede co-administrarse en el tratamiento de
canceres especificados en la presente invencion. Pueden encontrarse ejemplos de
dichos agentes en Cancer Principles and Practice of Oncology de V.T. Devita and
S. Hellman (editors), 6* edicion (15 de febrero de 2001), Lippincott Williams &
Wilkins Publishers. Un especialista en la técnica seria capaz de discernir las
combinaciones de agentes que serian utiles basandose en las caracteristicas
particulares de los farmacos y el cancer impiicado. Los agentes antineoplasicos
tipicos utiles en la presente invencion incluyen, pero sin limitacion, agentes anti-
microtubulos tales como diterpenoides y alcaloides de la vinca;, complejos de
coordinacion de platino;, agentes alquilantes tales como mostazas nitrogenadas,
oxazafosforinas, alquilsulfonatos, nitrosoureas y triacenos; agentes antibidticos
tales como antraciclinas, actinomicinas y bleomicinas; inhibidores de la
topoisomerasa 1l tales como epipodofiiotoxinas; antimetabolitos tales como
andlogos de purina y pirimidina y compuestos anti-folato; inhibidores de la
topoisomerasa | tales como camptotecinas; hormonas y analogos hormonales;
inhibidores de la ruta de transduccion de sefiales; inhibidores de la angiogénesis o
de tirosina quinasa no asociada a receptores; agentes inmunoterapéuticos; agentes
proapoptoticos e inhibidores de la sefializacion del ciclo celular.

Tipicamente, cualquier agente quimioterapéutico que tenga actividad contra
un neoplasma susceptible de tratarse puede utilizarse en combinacién con los
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compuestos de la invencién, siempre que el agente particular sea clinicamente
compatible con la terapia que emplea un compuesto de la invencion. Los agentes
antineoplasicos tipicos Utiles en la presente invencion incluyen, pero sin limitacién:
agentes alquilantes, antimetabolitos, antibiéticos antitumorales, agentes
antimitoticos, inhibidores de la topoisomerasa | y Il, hormonas y analogos
hormonales; retinoides, inhibidores de fa ruta de transduccion de serales
incluyendo inhibidores del crecimiento celular o de la funcién de factores de
crecimiento, inhibidores de la angiogénesis e inhibidores de serina/treonina quinasa
u otras quinasas; inhibidores de quinasa dependiente de ciclina; terapias antisentido
y agentes inmunoterapéuticos incluyendo monocionales, vacunas u otros agentes
biolégicos.

Los inhibidores de la ruta de transduccién de sefales son los inhibidores
que bloquean o inhiben un proceso quimico que provoca un cambio intracelular.
Como se usa en la presente memoria, este cambio es la proliferacion,
diferenciacién o supervivencia celular. Los inhibidores de la ruta de transduccion de
sefiales Gtiles en la presente invencion incluyen, pero sin limitacién, inhibidores de
tirosina quinasas asociadas a receptores, tirosina quinasas no asociadas a
receptores, blogueantes del dominio SH2/SH3, serina/treonina quinasas, fosfatidil
inositol-3-OH quinasas, sefalizacion de mioinositol y oncogenes Ras. En las
composiciones y métodos descritos anteriormente pueden emplearse inhibidores de
la ruta de transduccién de seflales en combinacion con los compuestos de la
invencion.

También pueden encontrar utilidad en la presente invencion inhibidores de
la angiogénesis que son inhibidores de quinasas asociadas a receptores.
Anteriormente se han descrito inhibidores de la angiogénesis relacionados con
VEGFR y TIE-2 en relacion con los inhibidores de la transduccion de sefales
(ambos son tirosina quinasas asociadas a receptores). Pueden usarse otros
inhibidores en combinaciéon con los compuestos de la invencién. Por ejemplo,
también pueden resultar Gtiles en combinacién con los compuestos de la invencion
anticuerpos anti-VEGF que no reconocen VEGFR (la tirosina quinasa asociada a
receptores), pero se unen al ligando; inhibidores de molécula pequefa de integrina
(alfa, beta;) que inhiben la angiogénesis; endostatina y angiostatina (no-RTK). Un
ejemplo de un anticuerpo contra VEGFR es bevacizumab (AVASTIN®).

Estan en desarrollo varios inhibidores de receptores de factores de
crecimiento e incluyen antagonistas de ligandos, anticuerpos, inhibidores de tirosina
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quinasa, oligonucledtidos antisentido y aptameros. Cualquiera de estos inhibidores
de receptores de factores de crecimiento puede emplearse en combinacién con los
compuestos de la invencion en cualquiera de las composiciones y métodos/usos
descritos en la presente memoria. El trastuzumab (Herceptin®) es un ejemplo de un
anticuerpo anti-erbB2 inhibidor de la funcién de factores de crecimiento. Un ejemplo
de un anticuerpo anti-erbB1 inhibidor de la funcién de factores de crecimiento es
cetuximab (Erbitux™, C225). El bevacizumab (Avastin®) es un ejemplo de un
anticuerpo monoclonal dirigido contra VEGFR. Los ejemplos de inhibidores de
molécula pequefia de receptores del factor de crecimiento epidérmico incluyen,
pero sin limitacion, lapatinib (Tykerb™) y erlotinib {TARCEVA®). El mesilato de
imatinib (GLEEVEC®}) es un ejemplo de un inhibidor de PDGFR. Los ejemplos de
inhibidores de VEGFR incluyen pazopanib, ZD6474, AZD2171, PTK787, sunitinib y
sorafenib. Son de interés particular el pazopanib y los compuestos de formula | y
sus sales.

Los agentes anti-microtibulos o anti-mitéticos son agentes con especificidad
de fase activos contra los microtubulos de células tumorales durante la fase M o la
fase de mitosis del ciclo celular. Los ejemplos de agentes anti-microtubulos
incluyen, pero sin limitacién, diterpenoides y alcaloides de [a vinca.

Los diterpencides, que proceden de fuentes naturales, son agentes
anticancerosos con especificidad de fase que funcionan en las fases G,/M del ciclo
celuiar. Se piensa que los diterpencides estabilizan la subunidad de 83-tubulina de
los microtdbulos por unidon con esta proteina. Después parece inhibirse el
desensambiaje de la proteina, deteniéndose la mitosis y siguiendo la muerte
celular. Los ejemplos de diterpencides incluyen, pero sin limitacion, paclitaxel y su
analogo docetaxel.

El paclitaxel, 4,10-diacetato-2-benzoato-13-éster de  5p3,20-epoxi-
1,20,4,7B,10B,130-hexa-hidroxitax-11-en-9-ona con (2R,  3S)-N-benzoil-3-
fenilisoserina; es un producto de diterpeno natural aislado a partir del tejo del
Pacifico Taxus brevifolia, y estd disponible en el mercado como una solucién
inyectable conocida como TAXOL®. Es un miembro de la familia de terpenos
conocida como taxanos. Se aisld por primera vez en 1971 por Wani et al. J. Am.
Chem., Soc., 93. 2325. 1971), que caracterizaron su estructura por métodos
quimicos y cristalograficos de rayos X. Un mecanismo para su actividad se refiere a
la capacidad del paclitaxel para unirse a la tubulina, inhibiendo de este modo el
desarrollo de células cancerosas. Schiff et al., Proc. Natl. Acad. Sci. USA, 77: 1561-
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1565 (1980); Schiff et al., Nature, 277: 665-667 (1979); Kumar, J. Biol, Chem., 256:
10435-10441 (1981). Para una revision de la sintesis y actividad anticancerosa de
algunos derivados de paclitaxel véase: D.G.l. Kingston et al., Studies in Organic
Chemistry vol. 26, titulado “New trends in Natural Products Chemistry 1986, Attaur-
Rahman, P.W. Le Quesne, Eds. {Elsevier, Amsterdam, 1986) pp 219-235.

El paclitaxel se ha autorizado para uso clinico en el tratamiento del cancer
de ovario resistente a tratamiento en los Estados Unidos (Markman et al., Yale
Journal of Biology and Medicine, 64: 583, 1991, McGuire et al., Ann. Intem, Med.,
111: 273, 1989) y para el tratamiento de canceres de mama (Holmes et al., J. Nat.
Cancer Inst., 83: 1797, 1991). Es un posible candidato para e! tratamiento de
neoplasmas en la piel (Einzig et. al., Proc. Am. Soc. Clin. Oncol., 20:46) y
carcinomas de cabeza y cuello (Forastire et. al., Sem. Oncol.,, 20: 58, 1990). El
compuesto también muestra potencial para el tratamiento de la enfermedad renal
poliquistica (Woo et. Al., Nature, 368: 750, 1994), cancer de puimén y malaria. El
tratamiento de pacientes con paclitaxel ocasiona supresién de la médula désea
(muitiples linajes celulares, Ignoff, R.J. et. al, Cancer Chemotherapy Pocket Guide,
1998) relacionada con la duracion de la dosificacibn por encima de una
concentracién umbral (50 nM) (Kearns, CM et. al., Seminars in Oncology, 3(6) p.
16-23, 1995).

El docetaxel, 13-éster de éster N-terc-butilico de (2R,35)-N-carboxi-3-
fenilisoserina con 4-acetato-2-benzoato de 5p-20-epoxi-1,20.,4,78,10B,130-
hexahidroxitax-11-en-8-ona trihidrato, esta disponible en el mercado como una
solucién inyectable conocida como TAXOTERE®. El docetaxel esta indicado para el
tratamiento de canceres de mama. El docetaxel es un derivado semisintético del
paclitaxel, véase anteriormente, preparado usando un precursor natural, 10-
desacetil-bacatina Ili, extraido de la acicula del tejo europeo. La toxicidad limitante
de la dosis del docetaxel es la neutropenia.

Los alcaloides de la vinca son agentes antineoplasicos con especificidad de
fase derivados de la planta vincapervinca. Los alcaloides de la vinca acthan en la
fase M (mitosis) del ciclo celular uniéndose especificamente a la tubulina. Por
consiguiente, la molécuia de tubulina unida no puede polimerizarse en
microtibulos. Se piensa que la mitosis se detiene en la metafase produciéndose
posteriormente la muerte celular. Los ejemplos de alcaloides de la vinca incluyen,
pero sin limitacién, vinblastina, vincristina y vinorelbina.

La vinblastina, sulfato de vincaleucoblastina, esta disponible en el mercado
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como VELBAN® como una solucion inyectable. Aunque tiene una indicacion
posible como terapia de segunda linea de diversos tumores sélidos, esta indicada
principalmente en el tratamiento del cancer testicular y diversos linfomas incluyendo
la enfermedad de Hodgkin; y linfomas linfociticos e histiociticos. La mielosupresion
es el efecto secundario limitante de la dosis de la vinblastina.

La vincristina, 22-oxo-sulfato de vincaleucobiastina, esta disponible en el
mercado como ONCOVIN® como una solucion inyectable. La vincristina esta
indicada para el tratamiento de leucemias agudas y también ha encontrado utilidad
en regimenes de tratamiento para linfomas malignos de Hodgkin y no Hodgkin. Los
efectos secundarios mas comunes de la vincristina son alopecia y efectos
neurolégicos y en menor grado se producen efectos de mielosupresién y mucositis
gastrointestinal.

La vinorelbina, 3',4'-dideshidro-4'-desoxi-C’norvincaleucoblastina [R-(R*,R*)-
2,3-dihidroxibutanodiocato (1:2) (sal)], disponible en el mercado como una solucidén
inyectable de tartrato de vinorelbina (NAVELB!NE®), es un alcaloide de la vinca
semisintético. La vinorelbina esta indicada como un agente (nico ¢ en combinacién
con otros agentes quimioterapéuticos tales como cisplatino en el tratamiento de
diversos tumores solidos, particularmente cancer pulmonar no microciticos, de
mama avanzado y de préstata que no responde a tratamiento con hormonas. La
mielosupresion es el efecto secundario limitante de la dosis mas comun de la
vinorelbina.

Los complejos de coordinacion de platino son agentes anticancerosos sin
especificidad de fase que interaccionan con el ADN. Los complejos de platino
entran en Jas células tumorales, experimentan acuacién y forman
entrecruzamientos intra- e intercatenarios con el ADN causando efectos biolégicos
adversos en el tumor. Los ejemplos de complejos de coordinaciéon de platino
incluyen, pero sin limitacién, cisplatino y carboplatino.

El cisplatino, cis-diaminodicloroplatino, esta disponible en el mercado como
PLATINOL® como una solucion inyectable. El cisplatino esta indicado
principalmente en el tratamiento de cancer testicular y ovarico metastasico y cancer
de vejiga avanzado. Los efectos secundarios limitantes de la dosis principales del
cisplatino son nefrotoxicidad, que puede controlarse mediante hidratacion y
diuresis, y ototoxicidad.

El carboplatino, diamino [1,1-ciclobutano-dicarboxilato(2-)-O,0’] de platino

esta disponible en e! mercado como PARAPLATIN® como una solucién inyectable.
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E| carboplatino esta indicado principalmente en el tratamiento de primera y segunda
linea del carcinoma de ovario avanzado. La supresién de la médula ésea es la
toxicidad limitante de la dosis del carboplatino.

Los agentes alquilantes son agentes anticancerosos sin especificidad de
fase y electrofilos fuertes. Tipicamente, los agentes alguilantes forman enlaces
covalentes, por alquilacién, con el ADN a través de restos nucledfilos de la molécula
de ADN tales como grupos fosfato, amino, sulfhidrilo, hidroxilo, carboxilo e imidazol.
Dicha alquilacién altera la funcion del acido nucleico ocasionando la muerte celular.
Los ejemplos de agentes alquilantes incluyen, pero sin limitacién, mostazas
nitrogenadas tales como ciclofosfamida, melfalan y clorambucilo; alquil sulfonatos
tales como busulfan; nitrosoureas tales como carmustina; y triacenos tales como
dacarbazina.

La ciclofosfamida, 2-6xido de 2-[bis(2-cloroetillamino}tetrahidro-2H-1,3,2-
oxazafosforina monohidrato esta disponible en el mercado como una solucién
inyectable o comprimidos conocidos como CYTOXAN®. La ciclofosfamida esta
indicada como un agente Unico o en combinacibn con ofros agentes
quimioterapéuticos en el tratamiento de linfomas malignos, mieloma multiple y
leucemias. Los efectos secundarios limitantes de la dosis mas comunes de la
ciclofosfamida son alopecia, nauseas, vomitos y leucopenia.

El melfalan, 4-[bis(2-cloroetil)amino]-L-fenilalanina, esta disponible en el
mercado como una solucién inyectable o comprimidos conocidos como
ALKERAN®. El melfaian esta indicado para el tratamiento paliativo del mieloma
multiple y el carcinoma epitelial no resecable. La supresiéon de la médula dsea es el
efecto secundario limitante de la dosis mas comun del melfalan.

El clorambucilo, acido 4-[bis{2-cloroetillamino]bencenobutancico, esta
disponible en el mercado como comprimidos LEUKERAN®. El clorambucilo esta
indicado para el tratamiento paliativo de leucemia linfatica crénica y linfomas
malignos tales como linfosarcoma, linfoma folicular gigante y enfermedad de
Hodgkin. La supresion de la médula dsea es el efecto secundario limitante de la
dosis mas comun del clorambucilo.

El busulfan, dimetanosulfonato de 1,4-butanodiol, esta disponible en el
mercado comc comprimidos MYLERAN®. El busulfan esta indicado para el
tratamiento paliativo de la leucemia mielégena crénica. La supresion de ia médula
osea es el efecto secundario limitante de la dosis mas comun del busulfan.

La carmustina, 1,3-[bis(2-cloroetil)-1-nitrosourea, estd disponible en el
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mercado como viales individuales de material liofilizado como BiCNU®. La
carmustina esta indicada para el tratamiento paliativo como agente Unico o en
combinacion con otros agentes para tumores cerebrales, mieloma muiltiple,
enfermedad de Hodgkin y linfomas no-Hodgkin, La mielosupresién retardada es el
efecto secundario limitante de la dosis mas comun de la carmustina.

La dacarbazina, 5-(3,3-dimetil-1-triazeno)-imidazol-4-carboxamida, esta
disponible en el mercado como viales individuales de material conocido como DTIC-
Dome®. La dacarbazina esta indicada para el tratamiento del melanoma maligno
metastasico, y en combinacion con otros agentes para el tratamiento de segunda
linea de 1a enfermedad de Hodgkin. Los efectos secundarios limitantes de la dosis
mas comunes de la dacarbazina son nauseas, vomitos y anorexia.

Los antibidticos antineoplasicos son agentes sin especificidad de fase que
se unen o se intercalan con el ADN. Tipicamente, dicha accidén produce complejos
de ADN estables o una rotura de la cadena que altera la funcion normal de los
acidos nucleicos conduciendo a la muerte celular. Los ejemplos de agentes
antineoplasicos antibidticos incluyen, pero sin limitacién, actinomicinas tales como
dactinomicina, antraciclinas tales como daunorubicina y doxorubicina; vy
bleomicinas.

La dactinomicina, también conocida como actinomicina D, esta disponible en
el mercado en forma inyectable como COSMEGEN®. La dactinomicina esta
indicada para el tratamiento del tumor de Wilm y el rabdomiosarcorma. Los efectos
secundarios limitantes de a dosis mas comunes de la dactinomicina son nauseas,
vomitos y anorexia.

La daunorubicina, hidrocloruro de (8S-cis)-8-acetil-[(3-amino-2,3,6-tridesoxi-
a-L-lixo-hexopiranosil)oxil-7,8,9, 10-tetrahidro-6,8, 11-trihidroxi-1-metoxi-5,12-
naftacenodiona, esta disponible en el mercado como una forma inyectable
liposomal conocida como DAUNOXOME® o como un inyectable conocido como
CERUBIDINE®. La daunorubicina esta indicada para la induccion de remision en el
tratamiento de leucemia no linfocitica aguda y sarcoma de Kaposi asociado con VIH
avanzado. La mielosupresion es el efecto secundario limitante de la dosis mas
comun de la daunorubicina.

La doxorubicina, hidrocloruro de (8S,10S)-10-[(3-amino-2,3,6-tridesoxi-a-L-
lixo-hexopiranosil)oxi]-8-glicoloil, 7,8,9,10-tetrahidro-6,8,11-trihidroxi-1-metoxi-5,12
naftacenodiona, esta disponible en el mercado como una forma inyectable conocida
como RUBEX® o ADRIAMYCIN RDF®. La doxorubicina esta indicada
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principalmente para el tratamiento de la leucemia linfoblastica aguda y de la
leucemia mieloblastica aguda, pero también es un componente dtil en el tratamiento
de algunos tumores sélidos y linfomas. La mielosupresion es el efecto secundario
limitante de la dosis mas comun de la doxorubicina.

La bleomicina, una mezcla de antibiticos glicopeptidicos citotéxicos
aislados a partir de una cepa de Strepfomyces verticillus, esta disponible en el
mercado como BLENOXANE®. La bleomicina esta indicada como un tratamiento
paliativo, como un agente Uinico o en combinacién con otros agentes, del carcinoma
de células escamosas, linfomas y carcinomas testiculares. Los efectos secundarios
limitantes de la dosis mas comunes de la bleomicina son toxicidades pulmonares y
cutaneas.

Los inhibidores de la topoisomerasa Il incluyen, pero sin limitacion,
epipodofilotoxinas.

Las epipodofilotoxinas son agentes antineoplasicos con especificidad de
fase derivados de la mandragora. Las epipodofilotoxinas afectan tipicamente a
células en las fases S y G; del ciclo celular por formacion de un complejo ternario
con la topoisomerasa Il y el ADN causando roturas de ia cadena de ADN. Las
roturas de la cadena se acumulan y se produce la muerte celular. Los ejemplos de
epipodofilotoxinas incluyen, pero sin limitacion, etopésido y tenipésido.

El etopdsido, 9[4,6-0-(R)-etiliden-p-D-glucopiranésido de 4'-desmetil-
epipodofilotoxina, esta disponible en el mercado como una solucién inyectable o
capsulas con el nombre VePESID® y se conoce comunmente come VP-16. Ei
etopésido esta indicado como agente unico 0 en combinacién con ofros agentes
quimioterapéuticos en el tratamiento de cancer testicular y pulmonar ne microcitico.
La mielosupresién es el efecto secundario mas comun del etopésido. La incidencia
de leucopenia tiende a ser mas grave que ta trombocitopenia.

El tenipésido, 9[4,6-0-(R)-teniliden-B-D-glucopiranésido] de 4'-desmetil-
epipodofilotoxina, esta disponible en el mercado como una solucion inyectable con
el nombre VUMON® y se conoce comunmente como VM-26. El tenipésido esta
indicade como agente unico o en combinacion con otros agentes
quimioterapéuticos en el tratamiento de la leucemia aguda en nifos. La
mielosupresion es el efecto secundario limitante de la dosis mas comin del
tenipésido. El tenipésido puede inducir tanto leucopenia como trombocitopenia.

Los agentes neoplasicos antimetabolito son agentes antineoplasicos con
especificidad de fase que actuan en la fase S (sintesis de ADN) del ciclo celular
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inhibiendo la sintesis de ADN o inhibiendo la sintesis de bases de purina o
pirimidina y limitando de esta manera la sintesis de ADN. Por consiguiente, la fase
S no avanza y se produce la muerte celular. Los ejemplos de agentes
antineoplasicos antimetabolito incluyen, pero sin limitacién, fluorouracilo,
metotrexato, citarabina, mecaptopurina, tioguanina y gemcitabina.

El 5-fluorouracilo, 5-fluoro-2-(1H,3H)pirimidinadiona, esta disponible en el
mercado como fluorouracilo. La administracion de S5-fluorouracilo conduce a la
inhibicion de la sintesis de timidilato y también se incorpora tanto en el ARN como
en el ADN. El resultado tipicamente es la muerte celular. El 5-fluorouracilo esta
indicado como agente Unico © en combinacibn con otros agentes
quimioterapéuticos en el tratamiento de carcinomas de mama, colon, recto,
estdmago y pancreas. Los efectos secundarios limitantes de la dosis de 5-
fluorouracilo son mielosupresién y mucositis. Otros analogos de fluoropirimidina
incluyen 5-fluorodesoxiuridina (floxuridina) y monofosfato de 5-fluorodesoxiuridina.

La citarabina, 4-amino-1-p-D-arabinofuranosil-2(1H)-pirimidinona, esta
disponible en el mercado como CYTOSAR-U® y se conoce cominmente como Ara-
C. Se piensa que la citarabina presenta especificidad de fase celular en la fase S
inhibiendo la elongacion de cadena de ADN por incorporacion terminal de citarabina
en la cadena de ADN en crecimiento. La citarabina esta indicada como agente
unico o en combinacién con otros agentes quimioterapéuticos en el tratamiento de
la leucemia aguda. Otros analogos de citidina incluyen 5-azacitidina y 2',2'-
difluorcdesoxicitidina  (gemcitabina). La citarabina induce leucopenia,
trombocitopenia y mucositis.

La mercaptopurina, 1,7-dihidro-6H-purina-6-tiona monohidrato, esta
disponible en el mercado como PURINETHOL®. La mercaptopurina presenta
especificidad de fase celular en la fase S inhibiendo la sintesis de ADN mediante un
mecanismo aun no especificado. La mercaptopurina esta indicada como agente
Gnico 0 en combinacién con otros agentes quimioterapéuticos en el tratamiento de
la leucemia aguda. La mielosupresion y la mucositis gastrointestinal son los efectos
secundarios esperados de la mercaptopurina a altas dosis. Un analogo de
mercaptopurina Util es la azatioprina.

La tioguanina, 2-amino-1,7-dihidro-6H-purina-6-tiona, esta disponible en el
mercado como TABLOID®. La tioguanina presenta especificidad de fase celular en
la fase S inhibiendo la sintesis de ADN mediante un mecanismo adn no

especificado. La tioguanina esta indicada como agente Unico 0 en combinacioén con
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otros agentes quimioterapéuticos en el tratamiento de la leucemia aguda. El efecto
secundario limitante de la dosis mas comuin de la administracion de tioguanina es
mielosupresidn, incluyendo leucopenia, trombocitopenia y anemia. Sin embargo, se
producen efectos secundarios gastrointestinales y pueden ser limitantes de la dosis.
Otros analogos de purina incluyen pentostatina, eritrohidroxinoniladenina, fosfato de
fludarabina y cladribina.

La gemcitabina, monohidrocloruro de 2'-desoxi-2',2'-difluorocitidina (isémero
B) esta disponible en el mercado como GEMZAR®. La gemcitabina presenta
especificidad de fase celular en la fase S y bloqueo del avance de las células a
través del limite G1/S. L.a gemcitabina esta indicada en combinacién con cisplatino
en el tratamiento de cancer pulmonar no microcitico localmente avanzado y en
solitario en el tratamiento de cancer pancreatico localmente avanzado. El efecto
secundario limitante de la dosis mas comun de la administracion de gemcitabina es
mielosupresion, incluyendo leucopenia, trombocitopenia y anemia.

El metotrexato, acido N-[4[[(2,4-diamino-6-pteridinil)meti]Jmetilamino]
benzoil]-L-glutamico esta disponible en el mercado como metotrexato sédico. El
metotrexato presenta efectos de fase celular especificamente en la fase S
inhibiendo la sintesis, reparacién y/o replicacion del ADN por medio de la inhibicién
de la acido dihidrofélico reductasa que es necesaria para la sintesis de nucledtidos
de purina y timidilato. El metotrexato esta indicado como agente Gnico o en
combinacién con otros agentes quimioterapéuticos en el tratamiento de
coriocarcinoma, leucemia meningea, linfoma no-Hodgkin y carcinomas de mama,
cabeza, cuelio, ovario y vejiga. Los efectos secundarios esperados de la
administracién de metotrexate son mielosupresién (leucopenia, trombocitopenia y
anemia) y mucositis.

Las camptotecinas, incluyendo camptotecina y derivados de camptotecina,
estan disponibles o en desarrollo como inhibidores de la topoisomerasa |. Se cree
que la actividad citotoxica de las camptotecinas esta relacionada con su actividad
inhibidora de la topoisomerasa I. Los ejemplos de camptotecinas incluyen, pero sin
limitacion, irinctecan, topotecAn y las diversas formas Opticas de 7-(4-
metilpiperazino-metilen)-10,11-etilendioxi-20-camptotecina descritas a continuacion.

El irinotecan HCI, hidrocloruro de (48)-4,11-dietil-4-hidroxi-9-[(4)-
piperidinopiperidino)carboniloxi]-1H-pirano  [3',4',6,7]indolizino[1,2-b]quinoclina-3,14
(4H,12H)-diona, estd disponible en el mercado como una solucién inyectable
CAMPTOSAR®.

]
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El irinotecdn es un derivado de camptotecina que se une, junto con su
metabolito active SN-38, al complejo de topoisomerasa | - ADN. Se piensa que la
citotoxicidad se produce como resultado de roturas irreparables de la doble cadena
causadas por la interaccion de la topoisomerasa |: ADN: irinotecan o complejo
ternario SN-38 con enzimas de la replicacién. El irinotecan est& indicado para el
tratamiento del cancer metastasico de colon o de recto. Los efectos secundarios
limitantes de la dosis del irinotecan HCI son mielosupresion, incluyendo
neutropenia, y efectos Gl incluyendo diarrea.

El topotecidn HCI, monohidrocloruro de (8)-10-[(dimetilamino)metil]-4-etil-
4 9-dihidroxi-1H-pirano[3’,4',6',7 Jindolizino[1,2-bjquinolina-3,14-(4H,12H)-diona esta
disponible en el mercado como la solucién inyectable HYCAMTIN®. El topotecan es
un derivado de la camptotecina que se une al complejo de topoisomerasa | - ADN y
evita la religacion de roturas de cadenas sencillas producida por la topoisomerasa |
en respuesta a la tension de torsion de la molécula de ADN. El topotecan esta
indicado para el tratamiento de segunda linea del carcinoma metastasico del cancer
de ovario y pulmonar microcitico. El efecto secundario limitante de la dosis del
topotecan HCI es mielosupresion, principalmente neutropenia.

Los siguientes esquemas ilustran como pueden prepararse compuestos de
la presente invencién. Los disolventes y condiciones de reaccién especificas
indicadas también son ilustrativas y no pretenden ser limitantes.

Esquemas

Los compuestos de férmula () pueden prepararse por los métodos que se
indican a continuacién en el Esquema 1. Los compuestos de férmula (11} y (111) estan
disponibles en el mercado o pueden sintetizarse usando técnicas convencionales
en la técnica. El grupo L para el compuesto (lll) representa un grupoe saliente tal
como F o Cl. Los compuestos de férmula (Il) y (Ill) pueden hacerse reaccionar a la
temperatura de reflujo o en condiciones de microondas para producir el intermedio
(IV). La reaccién de adicién se realiza tipicamente usando disolventes préticos
polares tales como n-butanol o iso-propancl. Como alternativa, pueden usarse
condiciones de reaccion de acoplamiento catalizada con un metal. Cuando el
compuesto (Il) incluye un grupo funcional que necesita proteccion, por ejemplo, un
grupo hidroxilo o aming, ventajosamente se usa un grupo protector apropiado. Los
compuestos de formuia (IV) pueden hacerse reaccionar después con un
aminopirazol (V), que esta disponible en el mercado o que puede sintetizarse
usando técnicas convencionales en la técnica, para producir un compuesto de
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formula (). La reaccién se realiza tipicamente en presencia de un catalizador de
metal, tal como una sal de paladio, junto con un ligando de fosfina apropiado. Como
alternativa, la reaccién puede realizarse con una cantidad catalitica de un acido tal
como Acido clorhidrico o trifluorcacético y en un disolvente adecuado tal como

5 agua, 1.4-dioxanoc o iso-propanol o una combinacion de los mimos; la reaccién se
realiza ventajosamente a una temperatura elevada, por ejemplo, en condiciones de
calentamiento a reflujo, o usando un aparato de microondas. El catalizador acido
esta presente tipicamente en una cantidad de 10-30% en moles con respecto al
compuesto de férmula (1).

10 Esquema 1
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Los compuestos de formula (VIIl) pueden prepararse convenientemente por
los métodos indicados en el Esquema 1, pero partiendo con una antranilamida (Vi)

apropiada, como se indica en el Esquema 2.
15 Esguema 2
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El compuesto (VI) puede contener sustituyentes adicionales. Por ejemplo,
como se muestra en el Esquema 3, la benzoxazina {IX), que esta disponible en el
mercado o se sintetiza usando técnicas convencionales en la técnica, puede

20 someterse a apertura del anillo con una amina para formar la benzamida (X), que
después puede experimentar una adicidén con el compuesto (lIl) para producir el
compuesto de formula (XI).

Esquema 3
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Un compuesto de férmula (XIl) puede prepararse haciendo reaccionar un
compuesto de férmula (I} con un compuesto de formula (Xlll). Esta reaccién puede
realizarse como se ha descrito en el Esquema 1. Después, los compuestos de
formula (XII) pueden hacerse reaccionar con un compuesto de formula (XIV) para
dar compuestos de férmula (I). La reaccion puede realizarse en un disolvente inerte,
en presencia de un catalizador de metal y un ligando apropiado.

Esquema 4

R12

J\/I.(Br, :} (R,
HN’Q 2 /K/:E /Q — X 11»::}_ J ’@

{1 (Xn) U]

Algunos compuestos de férmula (l) también pueden prepararse como se
indica en el Esquema 5. El grupo amino del compuesto de férmula (XV) puede
hacerse reaccionar primero con diceteno seguido de acilacion y tratamiento con una
hidrazina. Después, el compuesto de formula (XVI) puede obtenerse por
tratamiento con acido y después hacerse reaccionar con un compuesto de férmula
() para dar un compuesto de formula (). Esta uUltima reaccién puede realizarse

como se describe en el Esquema 1.

Esquema 5
R 0 R’
N oy W L " Y >1
HNT X"1Bn (B) N
: Nheo R
3) RNHNH,
(xXV) aH xXvI) 0 f

Los compuestos de formula (V) pueden prepararse por condensacion de
una hidrazina sustituida (XVIIl) con la ciano-cetona apropiada (XVIl), por ejemplo,
de acuerdo con los procedimientos de Honma, T. ef al. J. Med. Chem. 2002, Vol. 44
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(26), 4628-4640 o Adachi, |. et al. Chemical & Pharmaceutical Bulletin 1987, 35(8),
3235-52 como se muestra en el Esquema 6.

Esquema 6

0 Hz”‘N'R11 R% P
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Esquema 7

Un compuesto de férmula (XXI) también puede prepararse como se muestra
en el Esquema 7. El nitrilo de formula (XIV) puede hidrolizarse para dar un acido
carboxilico de férmula (XX) y después acoplarse con una amina para dar
compuestos de formula (XXI).
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PARTE EXPERIMENTAL

Ensayo biogquimico de la actividad de la FAK

Ensayo 1. Se adquirié FAK marcada con GST (marcada con glutation S-
transferasa) en Invitrogen (PV3832) (www.invitrogen.com). La actividad de FAK se
midi6 por control de la fosforilacion de un sustrato peptidico (Ac-
RRRRRRSETDDYAEIID-NH,; (SEC ID N° 1), es decir, Ac-Arg-Arg-Arg-Arg-Arg-Ser-
Glu-Thr-Asp-Asp-Tyr-Ala-Glu-lie-lle-Asp-NH;) en presencia de un ATP
radiomarcado. Para medir los inhibidores de FAK, se prepararon primero
compuestos como una solucién madre 10 x en DMSO al 10%. Se afadié una
pequefa porcién de cada solucién (4 ul) a una placa de 96 pocilios (Corning, 3884).
Se preparé una solucién de GST-FAK 6 nM en tampén de reaccion 1,1x que
contenia HEPES 44 mM, pH = 7,2, MgCl; 11 mM, MnCl; 2,2 mM, DTT 1,1 mM y
Tween-20 al 0,011%. Después, se preincubarcn 20 ul de la solucidon de GST-FAK 6

®
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nM con los compuestos durante 30 min a temperatura ambiente. La reaccion se
inicié por adicién de 16 ul de sustratos (péptido 62,5 uM, ATP 5§ uM y ¥*P-y-ATP a
~0,02 mCi/ml) preparados en el tampon de reaccion anterior. Se dejo que la
reaccion continuara durante 80 min antes de interrumpirse con 40 pul de HsPO, al
1%. Una porcion de la mezcla de reaccion (60 pl) se transfirié a una piaca con filtro
de fosfo-celulosa (Millipore; www.millipore.com, MAPHNOBS50) y se incub6é durante
20 minutos. La placa se filtr6, se lavo tres veces usando 150 ul de H;PO, al 0,5% y
se secd a 50°C durante 30 min. Después de la adicion de 60 p! de Microscint-20 a
la placa, se midié6 la radiactividad usado un TopCount (PerkinElmer,

www.PerkinElmer.com).

Ensayo 2: Se preparé Flag-His-TEV-FAK1 en el laboratorio. Se expresdo FAK
humana de longitud completa usando baculovirus en células Sf9 con marcadores
FLAG-6xHis N-terminales seguido de un sitio de escision TEV (FLAG-6xHis-TEV-
huFAK). La actividad de FAK se midié6 monitorizando la fosforilacién del sustrato
LANCE Ultra NH,-(ULight)-CSETDDYAEIID-COOQOH (SEC ID N°: 2) (C = cisteina, S
= serina, E = acido glutamico, T = treonina, D = &cido aspartico, Y = tirosina, A =
alanina, | = isoleucina) (adquirido en Perkin Elmer Life Sciences). Para medir
inhibidores de FAK, se prepararon primero compuestos como una selucion madre
100X en DMSO al 100%. Una pequeiia porcion de cada solucién de compuesto (50
nl) se afadid a una placa de microtitulacién de volumen reducido de 384 pocillos
negros {Greiner 784076). Se prepard una soluciéon de Flag-His-TEV-FAK1 1,2 nM
en tampén de reaccidn 1X que contenia Tris/Tris-HCi 40 mM, MgCl, 10 mM,
CHAPS 1 mM a un pH de 7,5, con DTT 1 mM anfadido. Se afladieron 2,5 i de la
solucion de Flag-FAK 1,2 nM a las placas y se preincubaron con los compuestos
durante 30 min a temperatura ambiente. Después se afiadieron 2,5 ! de solucion
de sustrato (0,1 uM de sustrato especifico P2 FAK-tide {Lance Ultra NH2-(ULight)-
CSETDDYAEIID-COOH (SEC ID N° 2) de Perkin Elmer), ATP 10 uM y el tampén
de reaccion 1x descrito anteriormente) a la placa para iniciar la reaccion. Después
de incubar durante 120 minutos a temperatura ambiente, la reaccién se interrumpio
por la adicién de 5 ul de EDTA 20 mM y anticuerpos Eu-anti-pTyr 5 nM en tampén
de deteccion LANCE 1X. Después de una incubacién de 30 minutos a temperatura
ambiente, la placa se leydé en un Perkin Eimer Viewlux con un filtro de excitacion a
320-340 nm y se midi6 la emisidén a 615 nm y 665 nm. La proporcién de 665 nm/615
nm se usa para la normalizacién de los datos.

La siguiente Tabla A proporciona datos especificos para compuestos de los
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ejemplos presentados a continuacién procesados en uno o los dos ensayos

anteriores. Estos datos se generaron en al menos un procesc en el ensayo
indicado; los procesos de ensayo repetidos pueden haber proporcionado o pueden

dar lecturas que varian en cierto grado de estos datos.

Tabla A
Ejemplo N° Ensayc 1 FAK TRF PXCs Ensayo 2 FAK H 31284A TRF
PXCso

1 8,7 7.8
2 8,8 8
3 8,2 8.3
4 9 8,2
5 9 8,1
6 8,9 8,3
7 9,1 8
8 9.2 8,3
9 9 8,2
10 9,1 8
11 8,7 8,2
12 86 83
13 9,3 8,7
14 8,6 7,7
15 8,6 7,7
16 8,9 7.7
17 89 7.4
18 8

19 8,3 7,2
20 8 7.4
21 8,5 7.2
22 7,5 6,6
23 7.1 6,7
24 8,2 7.2
25 8,6 75
26 8,4 8,4
27 8,7 8,1
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Ejemplo N° Ensayo 1 FAK TRF PXCs, Ensayo 2 FAK H 31284A TRF
PXCso

28 94 8,6
29 93 8,7
30 9.4 8,8
31 84

32 94 9
33 94

34 93

36 94 8,8
37 84 7,7
38 6,6 6
39 9.4 83
40 8,9 8,6
41 94 8,7
42 7.9 7,3
43 8,3 7.6
44 8,2 7,2
45 8 7,2
46 7,9
47 8,6
49 7,2
50 7.9
51 7.7
52 8,2
53 7.4
54 75
55 8
56 78
58 7.3
59 9,2 83
60 7,9
61 76

62
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Ejemplo N° | Ensayo 1 FAK TRF PXCs Ensayo 2 FAK H 31284A TRF
PXCso
63 7,3
64 7.1
65 7.8
66 8,7 7.5
67 7.2 8,3
69 8,6
70 8,2
71 8,2
72 8,6
73 8,9

Ejemplos Quimicos
Los siguientes ejemplos quimicos tienen propésitos ilustrativos y no

pretenden limitar el alcance de la presente invencidon. Los compuestos se
nombraron usando el programa informatico ACD Name (Advanced Chemistry
Development, www.acdlabs.com). Todos los compuestos tienen un valor de pClsg
mayor que 6,5 para el ensayo bioquimico descrito anteriormente.

Se hizo funcionar un espectrometro de masas de cuadrupolo Unico PE Sciex
APl 150 (PE Sciex, Thomhil, Ontario, Canada) usando ionizacién por
electronebulizacion en el modo de deteccibn de iones positivos. El gas de
nebulizacion se generé a partir de un generador de aire cero (Balston Inc.,
Haverhill, MA; www.parker.com) y se suministré a 448,16 kPa (65 psi) y el gas
protector era nitrégeno de alta pureza suministrado desde un recipiente de
nitrégeno liquido Dewar a 344,74 kPa (50 psi). El voltaje aplicado a la aguja de
electronebulizacién fue de 4,8 kV. el orificio se ajusté a 25 V y el espectrometro de
masas se examind a una velocidad de 0,5 exploraciones/seg usando una masa de
etapa de 0,2 amu y recoleccidon de datos de perfil.

Método A, LCMS. Se introducen muestras en el espectrometro de masas
usando un automuestreador CTC PAL (LEAP Technologies, Carrboro, NC)
equipado con una jeringa hamifton de 10 pl que realizo la inyeccién en una valvula
de inyeccion Valco de 10 puertos. La bomba de HPLC era una Shimadzu LC-
10ADvp (Shimadzu Scientific Instruments, Columbia, MD) accionada a 0,3 mi/min y
con un gradiente lineal de 4,5% de A a 90% de B en 3,2 min con un mantenimiento

¢
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de 0.4 min. La fase mévil se componia de 100% de (H,O con TFA al 0,02%) en el
recipiente A y 100% de (CH,CN con TFA al 0,018%) en el recipiente B. La fase
estacionaria es Aquasil (C18) y las dimensiones de la columna son 1 mm x 40 mm.
La deteccion se realizé por UV a 214 nm, dispersién de luz evaporativa (ELSD) y
MS.

Método B, LCMS. Como alternativa, se us6 un sistema de HPLC analitica
Agilent 1100 con una LC/MS y se accioné a 1 mi/min con un gradiente lineal de 5%
de A a 100% de B en 2,2 min con un mantenimiento de 0,4 min. La fase mdvil se
componia de 100% de (H,O con TFA al 0,02%) en el recipiente A y 100% de
{CHACN con TFA al 0,018%) en el recipiente B. La fase estacionaria fue Zobax (C8)
con un tamano de particulas de 3,5 um y las dimensiones de la columna fueron 2,1
mm x 50 mm. La deteccion se realizé por UV a 214 nm, dispersion de luz
evaporativa (ELSD) y MS.

Método B, LCMS. Como alternativa, se usé un MDSSCIEX APl 2000
equipado con una columna capilar de (50 x 4,6 mm, 5 um). El analisis por HPLC se
realizd en un sistema de UPLC Agilent-1200 series equipado con una columna
Zorbax SB-C18 (50 x 4,6 mm, 1,8 um) eluyendo con CH,CN:tampén acetato de
amonio. Las reacciones se realizaron en el microondas (CEM, Discover).

Los espectros de 1H RMN (en lo sucesivo "RMN") se registraron a 400 MHz
usando un instrumento Bruker AVANCE 400 MHz, usando un administrador ACD
Spect ver. 10 para el reprocesamiento. Las multiplicidades indicadas son; s =
singlete, d = doblete, t = triplete, ¢ = ¢uadruplete, m = multiplete, dd = doblete de
dobletes, dt = doblete de tripletes, etc y a indica una sefial ancha.

HPLC analitica: Los productos se analizaron por un sistema de
Cromatografia Analitica Agilent 1100, con una columna Zorbax XDB-C18 de 4,5 x
75 mm (3,5 ym) a 2 mi/min con un gradiente de 4 min de CH;CN al 5% (acido
formico al 0,1%) a CH;CN al 95% (acido formico al 0,1%) en H,O (4cido férmico al
0,1%) y un mantenimiento de 1 min.

HPLC preparativa: Los productos se purificaron usando un sistema de
cromatografia preparativa Gilson con una columna YMC CombiPrep ODS-A de 75 x
30 mm de D.l. {5 um) (www.aguas.com) a 50 ml/min con un gradiente de 10 min de
CHLCN al 5% (acido formico al 0,1%) a CH,CN al 95% (acido férmico al 0,1%) en
H;O (acido formico al 0,1%) y un mantenimiento de 2 min; como altemativa, los
productos se purificaron usando un sistema de Cromatografia Preparativa Agilent

1100, con una columna Gemini C18 de 100 x 30 mm (5 um) a 60 mi/min con un
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gradiente de 10 min de CH;CN al 5% (acido férmico al 0,1%) a CH,CN al 95%
(acido férmico al 0,1%) en H,0O (acido férmico al 0,1%) y un mantenimiento de 2
min.

La cromatografia preparativa de fase normal se realizé usande un Sistema
Analogix IntelliFlash 280 con columnas SuperFlash Sepra Si 50. Como alternativa,
la HPLC de fase inversa se realizé en Agilent usando una columna Zorbax SB - C18
(21,2 x 250 mm, 7 mm) eluyendo con CH;CN:tampédn acetato de amonio (10 uM) a
pH 6,8.

Ejemplos
Ejemplo 1
1a) 2-[(2,5-Dicloro-4-piridinilJamino]-N-metilbenzamida
NNy O
ct " NH O
ﬁ,CHS

Un tubo de 150 ml cerrado herméticamente se cargd con 2 5-dicloro-4-
yodopiridina (3,5 g, 12,78 mmol), 2-amino-N-metilbezamida (1,919 g, 12,78 mmol) y
fosfato tripotasico (8,14 g, 38,3 mmol} en 1,4-dioxano (100 mi). La mezcla de
reaccion se desgasifico con nitrégeno durante 10 min. Se afadieron bis(2-
difenilfosfinofenil)éter (DPEPhos, 0,688 g, 1,278 mmol} y Pd(OAc); (0,115 g, 0,511
mmol) y la mezcla de reaccién se calenté en un barfio de aceite a 120°C durante
una noche. La mezcla de reaccion se filtré a través de celite, que se lavé con
dioxano. El disolvente se evaporé a sequedad y el sélido se lavé con EtOH (10 ml x
3) para dar 2,14 g (56%) de producto en forma de un sélido de color blanquecino.

1b) 2 5-Cloro-2-(2-metil-5-fenil-2H-pirazol-3-il-amino)-piridin-4-il-amino]-N-

metil-benzamida

Un tubo de 50 mi cerrado herméticamente se cargd con Pd{OAc), (18 mg,
0,08 mmol} y 2,2'-bis(difenilfosfino)-1,1'-binaftilo (BINAP, 50 mg, 0,08 mmol) en 1,4-
dioxano (10 ml). La mezcla se desgasificd usando burbujec de nitrégeno durante 40
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min y se calenté a 50°C durante 1 h. Después, la mezcla se enfrié a temperatura
ambiente, después de lo cual se anadieron 2-[(2,5-dicloro-4-piridinil)amino]-N-metil-
benzamida (300 mg, 1,01 mmol), 2-metil-5-fenil-2H-pirazol-3-il-amina (704 mg, 4,06
mmol) y carbonato de cesio (960 mg, 2,96 mmol) en una atmdsfera inerte. E! tubo
se cerrd herméticamente y se calenté a 120°C durante una noche. La mezcla de
reaccidén se concentré a presion reducida y el producto en bruto se purificd por
cromatografia en columna (gel de silice, eluyendo con 99:1 de diclorometano-
metanol (DCM-MeOH) seguido de purificacién por TLC preparativa para producir el
compuesto deseado en forma de un sélido de color blanquecino (25 mg, 5%). 'H
RMN (400 MHz, DMSO-d;) d 2,76 (d, 3H, J = 4,52 Hz), 3,68 (s, 3H), 6,69 (s, 1H),
6,85 (s, 1H), 7,07-7,14 (m, 1H), 7,25-7,31 (m, 1H), 7,36-7,42 (m, 2H), 7,46-7,53 (m,
1H), 7,63 (d, 1H, J=8,08 Hz), 7,69 (d, 1H, J=7 4 Hz), 775 (d, 2 H, J = 7,16 Hz),
8,04 (s, 1H), 8,69 (s a, 1H), 8,81 (s, 1H), 10,13 (s, 1H). LC-MS calculado para
C2H21CINgO (M + H) 433,15, encontrado 433,3. Pureza de HPLC de 96% en A =
200 nm y de 99% en A = 260 nm.

Ejemplo 2
2-({5-Cloro-2-[(1-metil-1H-pirazol-5-il }aming]-4-piridinil}amino)-N-metilbenzamida

Una mezcla de 2-[(2,5-¢lod A-Bb@gaﬁ:ino]-N-metiIbenzamida (100 mg,
0,338 mmot), 5-amino-1-metil-1H-Birazy (65,6 myH0,675 mmol), Cs.CO, (220 mg,
0,675 mmol), tris(dibencilidenoacetona)dips /(sz(dba)a, 61,8 mg,
0,068 mmol) y 4,5-bis(difenilfosfino)-9,8-dimetilXanfeno (Xantphos, 48,8 mg, 0,084
mmol) se calenté a 150°C en un horno de microondas durante 30 min. La mezcla

de reaccion se filtrd, el filtrado se concentré, el producto en bruto resultante se
purificé por HPLC de fase inversa y el producto se traté con HCl 2 N para dar 34 mg
de producto en forma de una sal HCl (24%). LCMS (ES) m/z = 357,1 (M+H); 'H
RMN (400 MHz, metanol-d4) d ppm 8,01 (s, 1H), 7,76-7,74 (m, 1H), 7,62-7,61 (m,
2H), 7,55 (d, J = 2 Hz, 1H), 7,42-7,39 (m, 1H), 6,52 (s, 1H), 6,33 (d, J = 2 Hz, 1H),
3,76 (s, 3H), 2,91 (s, 3H).

Ejemplo 3
2-{{5-Cloro-2-[{ 1 -etil-1H-pirazol-5-ilYamino]-4-piridinil}lamino)-N-metilbenzamida
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El compuesto del titulo se preparé sustanciaimente como se ha descrito en
el Ejemplo 2 con la excepcidén de que se usd 5-amino-1-etil-1H-pirazol en lugar de
5-amino-1-metil-1H-pirazol. LCMS (ES) m/z = 371,1 (M+H), 1H RMN (400 MHz,
METANOL-d4) d ppm 8,06 (m, 1H), 7,77-7,61 (m, 4H), 7,44-7,40 (m, 1H), 6,61 (m,
1H), 6,40 (s, 1H), 4,17-4,10 (m, 2H), 2,81 (s, 3H), 1,40 (tr, J = 7,2 Hz, 3H).

Ejempio 4
2-[(5-Cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-il|amino}-4-piridinillJamino]-N-

metilbenzamida

h}l mcu
/NK H ZSNH 0 B
N

El compuesto del titulo se prepard siguiendo el procedimiento del Ejemplo 2
con la excepcion de que se usé 5-amino-1-isopropipropilpropil-1H-pirazol en lugar
de 5-amino-1-metil-1H-pirazol. LCMS (ES) m/z = 399,2 (M+H); 1H RMN (400 MHz,
metanol-d4) d ppm 8,06 (s, 1H), 7,78-7,76 (m, 1H), 7,65-7,63 (m, 2H), 7,45-7,38 (m,
1H), 6,64 (s, 1H), 6,29 (s, 1H), 4,70-4,55 (m, 1H), 2,91 (s, 3H), 2,34 (s, 1H), 1,47 (d,
J =6,8 Hz, 6H).

Ejemplo 5 .

2-({5-Cloro-2-[(1,3-dimetil-1H-pirazol-5-il}amino]-4-piridinil}amino}-N-metilbenzamida

N 00
N‘P N ZSNH 0

-~

N
H

El compuesto del titulo se preparé siguiendo el procedimiento del Ejemplo 2
con la excepcion de que se usé S-amino-1-metil-3-metil-1H-pirazol en lugar de 5-
amino-1-metil-1H-pirazol. LCMS (ES) m/z = 371,1 (M+H); 1H RMN (400 MHz,
metanol-d4) d ppm 8,12 (s, 1H), 7,78-7,76 (d, J = 7,6 Hz, 1H), 7,66-7,64 (m, 2H),
7.45-7,41 (m, 1H), 6,67 (s, 1H), 6,38 (s, 1H), 3,80 (s, 3H), 2,91 (s, 3H), 2,35 (s, 3H).
Ejemplo 6
2-({5-Cloro-2-[{3-ciclopropil-1-metil-1H-pirazol-5-il}Jamino]-4-piridinil}amino)-N-

metilbenzamida
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Ly

N

cl
NH O
/ H

Iz

El compuesto del titulo se prepard siguiendo el procedimientoc del Ejemplo 2
con la excepcién de que se us6 5-amino-3-ciclopropil-1-metii-1H-pirazol en lugar de
5-amino-1-metil-1H-pirazol. LCMS (ES) m/z = 3971 (M+H); 1H RMN (400 MHz,
metanol-d4) d ppm 8,06 (s, 1H), 7,78-7,76 (m, 1H), 7,64-7,62 (m, 2H), 7,44-7 40 (m,
1H), 6,57 (s, 1H), 6,15 (s, 1H), 3,71 (s, 3H), 2,91 (s, 3H), 1,97-1,80 (m, 1H), 1,04-
1,00 (m, 2H), 0,79-0,76 (m, 2H).

Ejemplo 7
2-({5-Cloro-2-[(1,3-dimetil- 1 H-pirazol-5-il)amino]-4-piridinil}amino)-5-fluoro-N-
metilbenzamida

H
\l N" > SNH O
{ H

-~

N
H

F

7a) 2-Amino-5-fluoro-N-metilbenzamida

F\dLN_
NH,
Se disolvié 6-fluoro-2H-3,1-benzoxazina-2,4(1H)-diona (200 mg, 1,104
mmol) en tetrahidrofurano seco (THF) (10 ml), momento en el que se afiadié metil

amina (3,31 ml, 6,63 mmol). La reaccion se agité a temperatura ambiente durante 1
h y después se concentré al vacio. El producto en bruto se purificé sobre silice
(Biotage, EtOAc al 40%/hexano) para producir el compuesto del titulo (120 mg,
65%) en forma de un sélido de color blanco. LC-MS (ES) m/z = 169,1 (M+H)"

7b) 2-({5-Cloro-2-[{1,3-dimetil-1H-pirazol-5-il}amino]-4-piridinil}amino)-5-

fluoro-N-metilbenzamida

El compuesto de! titulo se preparé en forma de un sélido de color blanco
haciendo reaccionar primero 2-amino-5-fluoro-N-metilbenzamida con 2,5-dicloro-4-
yodopiridina para formar 2-[(2,5-dicloro-4-piridinil)amino}-5-fluoro-N-metilbenzamida
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sustancialmente de acuerdo con el procedimiento del Intermedio 1 y después
haciendo reaccionar este intermedioc con 1,3-dimetil-1H-pirazol-5-amina
sustanciaimente de acuerdo con el procedimiento del Ejemplo 2. LC-MS (ES) m/z =
389,1 (M+H)*, '"H RMN (CD,0D, 400 MHz) d 8,01 (s, 1H), 7,60 (m, 1H), 7,51 (m,
1H), 7,38 {m, 1H), 6,39 (s, 1H), 6,18 (s, 1H), 3,69 (s, 3H), 2,89 (s, 3H)}, 2,24 (s, 3H)
Ejemplo 8
-{{5-Cloro-2-[(1,3-dimetil-1H-pirazol-5-illamino}-4-piridinii}amino)-3-fluoro-N-
metilbenzamida

dﬁm
" N" > NH O
/ H F -

N
H

8a) 2-Amino-3-fluoro-N-metilbenzamida
' o)
N —_

NH,

F

Se disolvié 2-amino-3-fluorcbenzonitrilo (3,8 g, 27,2 mmol) en etanol, agua
(15 ml) y THF (0,3 ml) y se afiadi6 hidroxido potasico (7,83 g, 140 mmol). La mezcla
se calenté a 85°C durante 12 h, se enfrid y se filtro. El filtrado se concentrd y el
residuo se disolvi6 en diclorometano (DCM, 50 ml). Después, se afiadio
diisopropiletilamina (19,50 ml, 112 mmol) seguido de metil amina (20,94 mli, 41,9
mmol) y hexafluorofosfato de bromo-tris-pirrolidinfosfonio (PyBrOP, 21,79 g, 41,9
mmol). La reaccién se agitd a temperatura ambiente durante 2 h, se lavd con
salmuera y se secd sobre MgSO,. El disolvente se retird y el residuo se purificé por
cromatografia sobre gel de silice (EtOAc al 20%/Hex) para dar 1,5 g (rendimiento
de 35%) del intermedio a.

8b). 2-({5-Cloro-2-[(1,3-dimetil-1H-pirazol
fluoro-N-metilbenzamida

-5-i)Jaminc]-4-piridini

El compuesto del titulo se preparé en forma de un sélide de color blanco de
acuerdo con el procedimiento del Ejemplo 7, con la excepcién de que se usd 2-
amino-3-fluoro-N-metilbenzamida en lugar de 2-amino-5-fluoro-N-metilbenzamida:
LC-MS (ES) m/z = 389,1 (M+H)*, '"H RMN (CD,OD, 400 MHz) d 8,01 (s, 1H), 7,50
(m, 3H), 6,14 (s, 1H), 5,87 (m, 1H), 3,65 (s, 3H), 2,89 (s, 3H), 2,22 (s, 3H)

¢
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Los compuestos de 2-{[5-cloro-2-(amino pirazol)-4-piridinillamino}-
benzamida que se ilustran en la Tabla 1 se prepararon a partir de diversas 2-[(2,5-
dicloro-4-piridinil)amino]-metilbenzamidas y amino-pirazoles sustancialmente de
acuerdo con el procedimiento del Ejemplo 7. En las tablas que se muestran a
continuacion, las lineas de rayas indican los puntos de union. Por lo tanto, para el

Ejemplo 9, el compuesto corresponde a la siguiente estructura:
F
F
aWee
NSy
[ H H
Hril o

Tabla 1

R'\N % N’R"
H H

Ej. | Nombre Ra Ry Datos

9 | 2-({5-Cloro-2-[(1,3-dimetil-1H- o LC-MS (ES)

pirazol-5-il)amino]-4- Nh-., F]g)Lﬁ— miz = 4071
piridinil}amino)-4,5-difluoro-N- /N F (M+H)", 'H
metitbenzamida RMN
(CD;0D, 400
MHz) d 8,04
(s, 1H), 7.71
(m, 1H), 7,61
(m, 1H), 663
(s, 1H), 6,28
(s, 1H), 3,72
(s, 3H), 2,89
(s, 3H), 2,72
(s, 3H)

10 | 2-({5-Cloro-2-[{1-etil-1H-pirazol-5- Nq‘ - o LC-MS (ES)
ilyamino]-4-piridini}amino)-4,5- __)N - :Q)Lﬁ— miz = 460,1
difluoro-N-metilbenzamida F T (M+H)*, 'H
RMN
(CD;0D, 400
MHz) d 8,00
(s, 1H), 7.70
{m, 1H), 7,59
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E.

Nombre

Reo

Datos

(m, 2H), 6,56
(s, 1H), 6,33
(s, MH), 4,11
(m, 2H), 2,90
(m, 3H), 1,38
(m, 3H)

11

5-Cloro-2-({5-cloro-2-[(1,3-dimetil-
1H-pirazoi-5-ilyJamino]-4-
prridiniljamino)-N-metilbenzamida

LC-MS (ES)
miz = 407,0
(M+H)*, 'H
RMN

(CD,0D, 400
MHz) d 8,03
(s, 1H), 7,78
(m, 1H), 7,61
(m, 2H), 6,56
(s, 1H), 6,23
(s, 1H), 3.70
(s, 3H), 2,90
(s, 3H), 2,26
(s, 3H)

12

5-Cloro-2-({5-cloro-2-{(1-efil-1H-
pirazol-5-ilyamino)-4-
piridinillamino)-N-metilbenzamida

LC-MS
miz =

(ES)
4070
(M+H)", 'H
RMN

(CD,0OD, 400
MHz} d 8,00
(s, 1H), 7.78
(m, 1H), 7,59
(m, 3H), 6,50
(s, 1H), 6,32
(m, 1H), 4,10
(m, 2H), 2,89
(s, 3H), 1,37
(s, 3H)

13

2-({5-Cloro-2-{(1-etil-3-metil-1H-
pirazol-5-iljamino]-4-
piridinil}amino}-N-metilbenzamida

LCMS
miz =

(ES)
384,8
(M+H), 1H




-41-

=i

Nombre

Ra

Ry

Datos

RMN (400
MHz,
METANOL-
dd) d ppm
8,01 (s, 1H),
7,76-7,74 (m,
1H), 7,62-7 61
{m, 2H), 7,41-
7,37 (m, 1H),
6,59 (s, 1H),
6,20 (s, 1H),
4,07-401 (m,
2H), 2,81 (s,
3H), 2,27 (s,
3H), 1,35 (tr, J
=7.2 Hz, 3H).

14

2-[({5-Cloro-2-{[3-(1,1-dimetil)-1-
metil-1H-pirazol-5-ilJamino}-4-
piridinilJamino]-N-metilbenzamida

LCMS (ES)
miz = 4128
(M+H),  1H
RMN {400
MHz,
METANOL-
dd) d ppm
8,05 (s, 1H),
7.75-7,72 (m,
1H), 7,60-7,58
{m, 2H), 7,40-
7,35 (m, 1H),
6,52 (s, 1H),
6,27 (s, 1H),
370 (s, 3H),
2,91 (s, 3H),
1,30 (s, 8H).




-42-

6.

Nombre

Re

Datcs

15

2-[(5-Cloro-2-{[1-etil-3-
(hidroximetil}-1H-pirazol-5-
illamino}-4-piridiniljamino}-N-
metilbenzamida

OH

LCMS (ES)
miz = 4011
(M+H); iH
RMN (400
MHz,
METANOL-
day d ppm
799 (s, 1H),
7,75-7.73 (m,
1H), 7,61-7,69
(m, 2H), 7,39-
7,35 (m, 1H),
6,58 (s, 1H),
6,31 (s, 1H),
456 (s, 2H),
4,08-4,03 (m,
2H), 2,91 (s,
3Hj), 1,36 (tr, J
= 7,2 Hz, 6H).

16

2-[(5-Cloro-2-{[1-(2-hidroxietil)-3-
metil-1H-pirazol-5-iljamino}-4-
piridinilyamino]-N-metilbenzamida

ZJ/
.

HO

LCMS  (ES)
miz = 4011
(M+H), 1H
RMN (400
MHz,
METANOL-
dd) d ppm
8,07 (s, 1H),
7,78-7,76 (m,
1H}, 7,65-7,63
{m, 2H), 7.43-
7,39 (m, 1H),
6,69 (s, 1H),
6,31 (s, 1H),
418 (tr, J =
5,2 Hz, 2H),
3,85 (tr, J =
52 Hz, 2H),
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EJ.

Nombre

R

Datos

291 (s, 3H),
2,32 (s, 3H).

17

5-{[5-Cloro-4-({2-
[(metilamino)carbonillfenil}amino}-
2-piridinillamino}-1-etil- 1H-pirazol-
3-carboxilato de etilo

LCMS (ES)
miz = 4431
{M+H); 1H
RMN {400
MHz,
METANOL-
d4} d ppm
802 (s, 1H),
7.75-7,74 (m,
1H), 7,62-7,60
(m, 2H), 7,40-
7,36 (m, 1H),
6,82 (s, 1H),
6,59 (s, 1H},
4,41-436 (m,
2H), 4,19-4,14
(m, 2H), 2,91
(s, 3H), 1.43-
1,37 (m, 6H).

18

Acido 5-{[5-cloro-4-({2-
[{metilamino)carbonillfenillaminc)-
2-piridinilJamino}-1-etil-1H-pirazol-
3-carboxllico

HO

S
rd

LCMS (ES)
miz = 4151
(M+H); 1H
RMN (400
MHz,
METANOL-
d4) d ppm
B.02 (s, 1H),
7.78-7,76 (m,
1H), 7,65-7,63
(m, 2H), 7 44-
7,40 (m, 1H),
6,83 (s, 1H),
6,59 (s, 1H),
4,20-4,14 (m,
2H), 2,91 (s,




Ej.

Nombre

Ry

Datos

3H), 1,42 (tr, J
= 6,8 Hz, 3H).

19

5-{[5-Cloro-4-({2-
[(metilaminc)carbonillfenillamino)-
2-piridinilJamino}-1-etil-N-
{metiloxi}-1H-pirazol-3-
carboxamida

LCMS (ES)
miz = 4441
{(M+H); 1H
RMN (400
MHz,
METANOL-
dd) d ppm
8,01 (s, 1H),
7.76-7,74 (m,
1H), 7,63-7,62
{m, 2H), 7.41-
7,37 (m, 1H),
6,74 (s, 1H),
6,57 (s, 1H),
4,16-4,13 (m,
2H), 3,81 (s,
3H), 2,91 (s,
3H), 1,42 (tr, J
= 6,8 Hz, 3H).

20

5-{[5-Cloro-4-({2-
[(metilamino)carbonil]fenil}amino)-
2-piridinillamino}-1-etil-N-metil-1H-
pirazol-3-carboxamida

LCMS (ES)
m/z = 4281
(M+H); 1H
RMN (400
MHz,
METANOL-
dd) d ppm
8,01 (s, 1H),
7.76-7,74 (m,
1H), 7,62-7,61
{m, 2H), 7,41-
7,38 (m, 1H),
6,71 (s, 1H),
6,55 (s, 1H),
4,16-4,10 (c, J
= 7,2 Hz, 2H},




-45-

.

Nombre

Re

Datos

2,92 (s, 3H),
2,91 (s, 3H),
142 (tr, J =
7.2 Hz, 3H).

21

2-[(5-Cloro-2-{[3-metil-1-(2,2 2-
trifluoroetil)-1H-pirazol-5-ilJamino}-
4-piridinil)amino]-N-
metilbenzamida

Lz'\zj/
—
;

F,C

LCMS (ES)
miz = 4391
(M+H); 1H
RMN (400
MHz,
METANOL-
dd) d ppm
8,00 (s, 1H),
7,76-7,74 (m,
1H), 7,62-7,58
(m, 2H), 7,40-
736 (m, 1H),
6,61 (s, 1H),
6,25 (s, 1H),
482-476(c, J
= 8,4 Hz, 2H),
291 (s, 3H),
2,27 (s, 3H).

22

2-[({5-Cloro-2-{[1-(1-metil-4-
piperidinil)-1H-pirazol-5-illamino}-
4-piridinil)amino]-N-
metilbenzamida

LCMS (ES)
m/z = 4401
(M+H); 1H
RMN {400
MHz,
METANOL-
d4) d ppm
8,04 (s, 1H)},
7,75-7,73 (m,
1H), 7,61-7,57
(m, 3H), 7,42-
7,38 (m, 1H),
6,45 (s, 1H),
6,33 (s, 1H),
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Ej.

Nombre

Ra

Ry

Datos

460450 (m,
1H), 3,67-3.63
(m, 2H), 3,25-
3,15 (m, 2H),
2.01 (s, 3H),
2.90 (s, 3H),
2,402,12 (m,
4H),

23

2-{[5-Cloro-2-({1-[2-
(dimetilamino)etil]-3-metil-1H-
pirazol-5-ijaming)-4-
piridinitjarmino}-N-metilbenzamida

P

LCMS (ES) m/z
= 4281 (M+H),
1H RMN (400
MHz,
METANOL-¢4) d
ppm 8,06 (s, 1H),
7.76-7,74 {m,
1H), 7,62-7,61
(m, 2H), 7.43-
7,38 (m, 1H),
6,59 (s, 1H), 6,18
(s, 1H), 441-
438 (t, J = 56
Hz, 2H), 3,63-
360 (t, J = 56
Hz, 2H), 2,98 (s,
6H), 2,91 (s, 3H),
2,25 (s, 3H).

24

5-[5-Cloro-4-{{2-
[(metilamino)carbonil)fenil}amino)-
2-piridiniljamino}-N-[2-
{dimetilamino)etil}-1-etil-1H-pirazol-
3-carboxamida

LCMS (ES) m/z
= 4852 (M+H);
1H RMN ({400
MHz,

METANOL-d4) d
ppm 8,03 (s, 1H),

7,76-7,74  (m,
1H), 7.62-7,60
(m, 2H), 7.40-

735 (m, 1H),
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6,76 (s, 1H), 6,56
(s, 1H), 4,16-
414 (c, J = 7.2
Hz, 2H), 3,77 (tr,
J = 6,0 Hz, 2H),
3.38 (tr, J = 6,0
Hz, 2H), 2,99 (s,
8H), 2,91 (s, 3H),
142 (tr, J = 7.2
Hz, 3H).

25

5-{[5-Cloro-4-({2-
[tmetilaminc)carbonillfenil}amino)-
2-piridinillamino}-N-[2-
(dimetilamino)etil]-1-etil-N-metil-1H-
pirazol-3-carboxamida

LCMS (ES) mfz
= 4992 (M+H);
1H RMN (400
MHz,

METANOL-d4) d
ppm 8,04 (s, 1H),
7.76-774 (m,
1H), 7.62-7,60
(m, 2H), 7.40-
7.35 (m, 1H),
6,70 (s, 1H), 6,52
(s, 1H), 4,16-
410 (m, 2H),
3,95-3,90 (m,
1H), 3,58-3,40
(m, 5H), 3,20-
3,15 {m, 1H),
3,03 (s, 6H), 2,91
(s, 3H), 1,42 {tr,
J=172Hz, 3H).

26

2-{{5-Cloro-2-[(1,3-dimetil-1H-
pirazol-4-il)amino]-4-
piridinif}amino)-M-metilbenzamida

LC-MS (ES) m/z
= 371,1 (M+H)",
'H RMN
(CD;OD, 400
MHz) d 7,88 (s,
1H), 7,84 (s, 1H),
7,75 (m, 1H),
764 (m, 2H),




-48-

7.40 (m, 1H),
6,58 (s, 1H), 3,92
(s, 3H), 2,92 (s,
3H), 2,18 (s, 3H)

27 | 2-{{5-Cloro-2{(1,3-dimetil-1H- N o LC-MS (ES) miz

N N
pirazol-4-ilyamino]-4- N’Q, dﬁ_ = 4250 (M+H)",
'H RMN

piridinil}amino)-N-metilbenzamida
(CD,0D, 400

MHz} d 7,98 (s,
1H), 7,90 (s, 1H),

776 (m, 1H),
763 (m, Z2H)
740 (m, 1H),

6,58 (s, 1H), 4,00
(s, 3H), 2,91 (s,
3H)

Los compuestos de 2-{[5-triflucrometiletil-2-(aminopirazol}-4-piridiniljamino}-
benzamida ilustrados en la Tabla 2 se prepararon a partir de 2-[(2-cloro-5-
trifluorometiletil-4-piridinil)amino}-metilbenzamida y el amino-pirazol correspondiente
sustancialmente de acuerdo con el procedimiento del Ejemplo 2.

Tabla 2
N CF,
PYIsN o NH O
H -~
e
Ex Nombre Pir Datos
28 2-{[2-[(1,3-Dimetil-1H-pirazol- LC-MS (ES) m/z = 405,1
5-ilyamino}-5-(trifluorometil)-4- r}’:& - (M+H)*
piridiniljamino}-N- /
metilbenzamida
29 2-{[2-[(1-Etil-1H-pirazol-5- Nf;‘\/\ LC-MS {ES) m/z = 405,1
ilyamino)-5-(trifluorometil}-4- ) : (M+H)*
piridinilJamino}-N-
metilbenzamida




Ex Nombre Pir Datos
30 N-metil-2-{{2-{[3-metil-1-(1- LC-MS (ES) m/z = 4332
metiletil)-1H-pirazol-5- h>:\,\ . (M+H)*
illamino}-5-(trifluorometil)-4- #ﬁ
piridinilJamino}benzamida
31 2-{[2-{{1-[2-(Dimetilamino)etil]- a LC-MS (ES) m/z = 4622
3-metil-1H-pirazol-5-il}amino)- —»N/\__)N T (MeHY
5-(trifluorometil)-4-
piridiniljamino}-N-
metilbenzamida
32 2-{[2-[(1-Etil-3-metil-1H- LCMS (ES) m/z = 419,2
pirazol-5-iljamino}-5- hb . (M+H)
(trifluorometil)-4- —/
piridinilJamino}-N-
metilbenzamida
33 N-metil-2-{[2-[{3-metil-1-fenil- LCMS (ES) m/z = 4671
1H-pirazol-5-ilyamino]-5- t}:B . (M+H)
(trifluorometil)-4-
piridiniljamino}benzamida
34 2-{[2-{[1-(2-hidroxietil)-3-metil- LCMS (ES) m/z = 4351
1H-pirazol-5-iljamino}-5- NS | (M+H)
(trifluorometil)-4- Ho\~JN
piridinilJamino}-N-
metilbenzamida
Intermedio 1
Acido 2-[(2,5-dicloro-4-piridinil)amino]benzoico
N [ Cl
o N
H
HO™ O

Una mezcla de 2,5-dicloro-4-yodopiridina (10 g, 36,5 mmol), acido 2-
aminobenzoico (4,85 g, 35,4 mmol), DPEPhos [bis(2-difenilfosfinofenil)éter] (1,6 g,
2,97 mmol), acetato de paladio (ll) (160 mg, 0,713 mmol) y K;PQ, (20 g, 94 mmol)
se desgasificé y se calentd a 120°C (temperatura del bafio de aceite) durante 20 h.
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Después de 20 h, el analisis LCMS mostré que ain quedaba 33% de material de
partida (en relacion con el producto deseado). A ia mezcla se le afiadieron 160 mg
mas de Pd(OAc); y se calentdé a 120°C durante 24 h mas. El LCMS mostrd que la
conversion se habia completado. La mezcla se enfri6 a temperatura ambiente
seguido de filtracion, lavando con EtOAc. Los sélidos se acidificaron a pH = 7-8
seguido de filtraciéon. Sin embargo, la mezcla era una pasta y los solidos recogidos
no pudieron secarse completamente. Los sdlidos (11 g} se acidificaron con HCI 6 N
a pH = 1. La pasta resultante se filtré y se lavé con agua y TBME. El solido se seco
al vacio sobre P,Os durante 2 dias para dar el compuesto del titulo (7,32 g,
rendimiento de 60,2%). MS: M(C1,HsCI;N2O,) = 283,11, (M+H)" = 283,8; 1TH RMN
(400 MHz, DMSO) d ppm 13,6 (s, 1 H) 10,2 (s, 1H)8,3(s, 1H) 8,0(d, 1H) 7,6 (¢, 2
H)7.3(s,1H)7,2(m, 1 H).
Eiemplo 35
Acido 2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-illamino]-4-piridini

Nee
Ny NT X
I H H

HO™ "0

Un tubo a presion se cargd con acide 2-{(2,5-dicloro-4-
piridinil)Jamino]benzoico (1,0 g, 3,53 mmol), 1,3-dimetil-1H-pirazol-5-amina (0,589 g,
5,30 mmol), (1)-2,2'-Bis(difenilfosfino)-1,1"-binaftaleno (0,330 g, 0,530 mmol),
tris(dibencilidenoacetona)dipaladio (0} (Pd.(dba);, 0,162 g, 0,177 mmol) y terc-
butéxido sédico (0,849 g, 8,83 mmol) en 1,4-dioxano (30 ml). El tubo se desgasificd
con N, se cerré herméticamente y la mezcla de reaccion se calentdé en un bafio de
aceite a 120°C durante 18 horas. La mezcla de reaccidon se evaporé a sequedad a
alto vacio. El residuo se recogié de nuevo en una solucion agua y el pH se ajustéd
de ~ 4 a 5 usando acido clorhidrico 6,0 N. La reaccion se concentré a sequedad y ei
sdlido resultante se disolvio en MeOH y se purifico por HPLC de fase inversa para
dar el compuesto del titulo en forma de un sélido (285 mg, rendimiento de 21%]).
MS: M(C7H16CINsO;) = 357,79, (M+H)* = 358, 360.

Ejemplo 36
2-({5-Cloro-2-[(1,3-dimetil-1H-pirazol-5-il}aminol-4-piridinil}amino)-N-
(metiloxi)benzamida
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Un recipiente se cargd con acido 3-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-
ilyamino)-4-piridiniljamino)benzoico (100 mg, 0,279 mmol), hidrocloruro de 1-(3-
dimetilaminopropil)-3-etilcarbodiimida (53,6 mg, 0,279 mmol) e hidroxibenzotriazol
(42,8 mg, 0,279 mmol) en N ,N-dimetilformamida (DMF, 1,0 ml) y el contenido se
agité a temperatura ambiente durante 30 min. A esta mezcla se le afiadi6
hidrocloruro de metoxilamina (23,34 mg, 0,279 mmol) y la agitacién se continud
durante 10 mas. La mezcla de reaccion se enfrio a 0°C. Se afiadio
diisopropiletilamina (DIEA, 0,098 ml, 0,559 mmol) y la mezcla de reaccion se agité a
temperatura ambiente una noche. El material en bruto final se purifico usando
HPLC de fase inversa, (Gilson) eluyendo con CH;CN/H,O con acido formico al
0,1% para producir 15 mg (rendimiento de 18%) MS: M(C,sH1sCINgO,) = 386,84,
(M+H)" = 387; "H RMN (400 MHz, MeOD) d ppm 8,16 (s, 1 H) 7,93 (s, 1 H) 7,50 -
7,66 (M 2H)7,11-725(m, 1 H)662 (s, 1 H) 599 (s, 1 H) 3,80 (s, 3H) 3,55-3,70
(s, 3H) 2,11 -2,26 (s, 3H).

Los compuestos de 2-({5-cloro-2-[(1, 3-dimetil-1H-pirazol-5-il}amino]-4-
piridinil} amino)-N-alquil-N-(alquililoxi)benzamida ilustrados en la Tabla 3 se
prepararon a partir de acido 3-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-il)amino]-4-
piridinil}Jamino)benzoico y amino-alcoholes sustancialmente de acuerdo con el
procedimiento del Ejemplo 36.

Tabla 3
p N Cl
N | L
N N NH O
{ H
RC
Ex | Nombre R. Datos
37 | 2-({5-cloro-2-{(1, 3-dimetil-1H-| . LC-MS (ES) m/z =
N )
pirazol-5-ilyamino)-4-piridinil} 6 387 (M+H)"; 1H RMN
amino)-N-metil-N- 4 (400 MHz, MeOD) d
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Ex

Nombre R

Datos

{metiloxi)benzamida

ppm 8,16 (s, 1 H)
7,93 (s, 1 H) 7,50 -
7,66 {m, 2 H) 7,11 -
7.25 (m, 1 H) 6,62 (s,
1 H) 599 (s, 1 H)
3,80 (s, 3 H) 3,55 -
3,70 (s, 3 H) 211 -
2,26 (s, 3H)

38

2-({5-Cloro-2-[(1,3-dimetil-1H+- «.-H

LC-MS (ES) miz =
444, 446 (M+H)*; 1H
RMN (400 MHz,
MeOD} & ppm 8,50
(s, TH) 793 (s, 1 H)
764 - 771 (m, 1 H)
751 -761 (m, 2 H)
7,21 (ddd, J = 8,0,
6,2, 2,3 Hz, 1 H) 6,58
(s, 1 H) 598 (s, 1 H)
4,22 - 431 (m, 2 H)
3,61 (s, 3 H) 3,33- -
3,40 (m, 2H) 2,96 (s,
6H)2,19 (s, 3H)

N
pirazol-5-il)amino}-4- b\/\N/
piridinil}amino)-N-{[2- |
(dimetilamino)etilJoxi}benzamida
Ejemplo 39

2-({5-Cloro-2-[{1-etil-3-metil- 1 H-pirazol-5-il}Jaminol-4-piridinil}amino)-N-

(metiloxi)benzamida

Cl
Y] N*
QNIN)JN
K H H
HI}I (0]
/O

39a) 2-[(2,5-Dicloro-4-piridinilaminc]-N-(metiloxi)benzamida
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N cl
Y
H

HN" S0
0

Un recipiente se cargd con acido 3-[(2,5-dicloro-4-piridinit)amino]benzoico
(1,0 g, 3,53 mmol), hidrocloruro de 1-(3-dimetilaminopropil)-3-etilcarbodiimida {677
mg, 3,53 mmol) e hidroxibenzotriazol (HOBT) (541 mg, 3,53 mmol) en N,N-
dimetiformamida (DMF, 7,0 ml} y se agité a temperatura ambiente durante 30 min.
A esta solucién se [e afiadid hidrocloruro de metoxilamina (0,3 g, 3,53 mmol) y la
mezcla de reaccién se agité durante 10 min mas. La mezcla de reaccion se enfrié a
0°C usando un bafio de hielo. A esta mezcla de reaccidon se le afiadid
diisopropiletilamina (1,2 ml, 7,06 mmol) y la mezcla se agité a temperatura ambiente
una noche. Después de la concentracién al vacio, el residuo se traté usando una
solucion acuosa saturada de NaHCO; y CH,Cl,. La fase organica se lavé con
salmuera, después se secé sobre MgSQ, y se filtré. EI CH.Cl, se retird por
evaporacién rotatoria. El material en bruto se cargé sobre una columna de ge! de
silice y se eluyé con MeOH en CH,Cl; con NH,CH al 0,1%, dando el producto
deseado 2-[(2, 5-dicloro-4-piridinil) amino]-N-(metiloxi)benzamida (850 mg, 2,72
mmol, rendimiento de 77%) MS: M{C3H;:C2N;0;) = 312,15, (M+H)" = 312, 314; 1H
RMN (400 MHz, CLOROFORMO-d) 6 ppm 8,57 (s a, 1 H) 8,72 (s, 1 H) 8,22 (s, 1 H)
7,51-7,67(m,3H) 7,25 (s, 1 H) 7,07 - 7.21 {m, 1 H) 3,92 (s, 3 H).

39b) 2-({5-Cloro-2-[(1-etil-3-metil-1H-pirazol-5-ilamino]-4-piridinil}amino)-N-
{metiloxi)benzamida

Un tubo para microondas de 20 ml se cargé con 2-[(2,5-dicloro-4-

piridinilyamino]-N-(metiloxi)benzamida (100 mg, 0,320 mmol), 1-etil-3-metil-1H-
pirazol-5-amina (60,1 mg, 0,481 mmol), carbonato de cesio (313 mg, 0,961 mmol),
1,4-dioxano (5,0 ml) y THF (1,0 ml). La mezcla de reaccion se desgasificd con
nitrégeno durante 10 min. Después, se anadieron (t)-2,2'-bis{difenilfosfino)-1,1'-
binaftaleno (19,95 mg, 0,032 mmol) y acetato de paladio (i) (3,60 mg, 0,016 mmol)
en una cantidad minima de 1,4-dioxano. El tubo se cerré herméticamente y la
mezcla de reaccidén se calenté en un homo de microondas 160°C durante 40 min.
La suspension resultante se enfrié a temperatura ambiente y se filtrd a través de
celite. El filtrado se evaporé a sequedad y la mezcla de reaccion en bruto se purifico
por HPLC de fase inversa para dar el compuesto del titulo en forma de un sélido (16

27
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mg, rendimiento del 24%) MS: M(C3H21CINgO;) = 400,86, (M+H)" = 401; 1H RMN
(400 MHz, MeOD) 8 ppm 7,92 (s, 1 H) 7,44 - 766 (m, 3 H) 7,11 - 7,25 (m, 1 H) 6,61
(s, THY5,99 (s, 1TH)398(c, J=73Hz, 2H)3,80(s,3H}221(s,3H)1,32(t, J=
7.2 Hz, 3 H).

5 Los compuestos de 2-({5-cloro-2-(pirazol-5-il)aminc]-4-piridinil}amino)-N-
(metiloxi)benzamida ilustrados en la Tabla 4 se prepararon a partir de 2-[(2,5-
dicloro-4-piridinilyamino]-N-{metiloxi}benzamida y amino-pirazoles sustancialmente

de acuerdo con el procedimiento del Ejempio 39.

Tabla 4
N7 Cl
|
Pyr\H = NH O
NO~
H
10
Ex Nombre Pir Datos
40 2-({5-Cloro-2-[{1-etil-1H- Nq LC-MS (ES) m/z = 387, 388

pirazol-5-ityamino]-4- _j" (M+H)"; 1H RMN (400 MHz,

piridinil}amino)-N- MeQD) & ppm 1H 7,90 - 7,96 (m, 1

(metiloxi)benzamida H)749-766(m,3H)7,45(, J=
22Hz, 1H) 710 -722 (m, 1 H)
6,61(s, 1H)6,19(d, J=18Hz 1
H) 4,06 {c, J =7,1 Hz, 2 H) 3,80 (s,
3H)1,35(t, J=7,2 Hz, 3H)

Intermedic 2
2-[(2 5-Dicloro-4-piridinillaminc]-N-{metiloxi)benzamida
N Cl
|
c N 0
N-O~
H
15

Una solucién de acide 3-[(2,5-dicloro-4-piridinil)amino]benzoico (500 mg,
1,766 mmol), N-{3-dimetilaminopropil)-N'-etilcarbodiimida (EDC) (339 mg, 1,766
mmol) y 1-hidroxibenzotriazel (HOBT) (270 mg, 1,766 mmol) en N,N-

.
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dimetifformamida (3532 ml) se agité a temperatura ambiente durante 30 min.
Después, a esta solucion se le afiadid O-metilhidroxilamina (aminoxi)metano (148
mg, 1,766 mmol) y se agité durante 10 min mas. La mezcla de reaccion se enfrié
usando un bafioc de agua enfriada con hielo. Después, se anadid
diisopropiletilamina (617 ml, 3,53 mmol). Después de que finalizara la adicién, la
mezcla de reaccion se agité a temperatura ambiente durante una noche. La mezcla
de reaccion se siguié por HPLC y LCMS. El material en bruto final se traté mediante
la adicidn de NaHCO; acuoso saturado y CH,Cl,. La fase organica se iavd con
salmuera y después se secd sobre MgSO,. La solucion se filtro y el disolvente se
retird por evaporacion. El aceite como material en bruto se cargd sobre una
columna de silice y se eluyd con MeOH en CH,Cl, con NH,OH al 0,1% para dar el
compuesto diana 2-[(2,5-dicloro-4-piridinil)amino]-N-{(metiloxi)benzamida (320 mg,
1,025 mmol, rendimiento de 58,0%) en forma de un sélido de color amarillo; MS;
M(CisH.1CbN3O2) = 312,15, (M+H)" = 312, 3139, 1H RMN (400 MHz,
CLOROFORMO-d) d ppm 9,66 (s a, 1 H) 9,60 (sa, 1H) 8,20 (s, 1 H) 7,49 - 7,61 (m,
3H)7,24(s,1H)7,09-7,16 (m, 1 H) 3,90 (s, 3 H).
Ejemplo 41a
2-[(5-Cloro-2-{[3-metil-1-(1-metiletil}-1H-pirazol-5-ilJamino}-4-piridinil}amino]-N-

(metiloxi)benzamida
Cl

\ N7 XN

/K H H
HN™ 0
O

-~

Un tubo para microondas se cargd con 2-(2,5-dicloro-4-piridinil)amino]-N-
(metiloxi)benzamida (70 mg, 0,224 mmol), {3-metil-1-(1-metiletil}- 1H-pirazol-5-amina
(70 mg, 0,503 mmol) y carbonato de cesio (230 mg, 0,706 mmol). La mezcla de
reaccidbn se desgasificdé con nitrogeno durante 10 min. Al mismo tiempo, se
afiadieron BINAP (50 mg, 0,080 mmol) y acetato de paladio (Il) {10 mg, 0,045
mmol). La mez¢la de reaccion se calenté en un microondas a 160°C durante 40
min. El material en bruto se purificé por HPLC de fase inversa (Gilson) eluyendo
con CH;CN/H,O con acido férmico al 0,1%, dando un compuesto del titulo (15 mg,
15%); MS: M(CxH23CINeO;) = 414,89, (M+H)" = 415, 416; 1H RMN (400 MHz,
CLOROFORMO-d) 6 ppm 9,42 (s a, 1H)} 8,71 (sa, 1H) 8,02 (s, 1H) 7,54 (s a, 1H)
7.06( J=75Hz, 1H)648 (s, 1H)6,32(sa, 1H)5886 (s, 1 H) 4,47 (dt, J = 13,4,

©
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6,7 Hz, 1 H) 3,92 (s, 3H) 2,26 (s, 3 H) 1,41 - 1,43 (d, J =6,6 Hz, 2H).
Intermedio 3
|(2,5-chloro—4—p|r|d|n|I)amlnolbenzon|tnlo

S

La solucion de 2,5-dicloro-4-yodopiridina (100 g, 365 mmol), 2-
aminobenzonitrilo (43,1 g, 365 mmol) y trifosfato potasico (233 g, 1095 mmol) en
1,4-dioxano (2,5 1) se desgasificé con una corriente de N,. A esta solucién se le
afiadieron DPEPhos (15,73 g, 29,2 mmol) y acetato de paladio (3,28 g, 14,60
mmol). La mezcla de reaccién se agito a la temperatura de reflujo durante 18 horas.
La solucion se filtré a través de 1,27 cm (0,5 pul) de celite y 0,51 cm (0,2 pulgadas)
de silice. La solucion se evaporé. El sélido se suspendid en el éter dietilico y se

filtré. El éter dietilico se concentré y el sélido resultante se filtrd. Se aisld 2-[(2,5-
dicloro-4-piridinil)amino]benzonitrilo (80 g, 288 mmol, rendimiento de 79%) en forma
de un sdlido de color naranja. TH RMN (400 MHz, DMSO-dg) d ppm 6,49 (s, 1 H)
7,50 (td, J = 7,58, 1,01 Hz, 1 H) 7,56 (d, J = 7,58 Hz, 1 H) 7,80 (id, J = 7,83, 1,77
Hz, 1 H) 7,95 (dd, J = 7,83, 1,52 Hz, 1 H) 8,26 (s, 1 H) 9,05 (s a, 1 H); HPLC Tr =
2,88 min, MS (ES!): 263,9, 265,9 [M+H]".

Intermedio 4
2-[(5-Cloro-2-{[3-metil-1-(1-metiletil}-14-pirazol-5-illamino}-4-
piridinil)amino]benzonitrilo

{1,000
/K H H “

La solucién de 2-{(2,5-dicloro-4-piridinillamino]benzonitriioc (110 g, 396
mmol), 3-metil-1-(1-metiletil)-1H-pirazol-5-amina (55,1 g, 396 mmol) y carbonato de
cesio (387 g, 1187 mmol) en 1,4-dioxano (2,5 I) se desgasificd con una corriente de
N; y se afadid 2,2-bis(difenilfosfino)-1,1-binaftilo (BINAP) (19,71 g, 31,7 mmol)
seguido de acetato de paladio (3,55 g, 15,83 mmol). La mezcla de reaccién se
calento a reflujo durante una noche en una atmésfera de N;. La mezcla de reaccién
se filtré y el liquido se concentrd. Se afadié acetato de etilo (1500 ml) seguido de

o
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HCI 1 M (1000 ml). Las capas se separaron. El acetato de etilo se lavé con HCI 1 M
hasta que no se observd producto por HPLC (1000 ml en total, 1 x). Las fases de
HCI se combinaron y se lavaron de nuevo con acetato de etilo (3 x 1000 ml) hasta
que el pico del producto era relativamente puro en la capa de HCI. Después, la
capa de HCI se basific6 con NaOH (50 p/p seguido de 1 M) a pH ~4 dando como
resultado una solucidn turbia. Se afadioé acetato de etilo (2000 ml) y las capas se
separaron. El acetato de etilo se lavd con salmuera y se evapord. Después de la
neutralizacién - tras |a adicion de acetato de etilo -, la mezcla de reaccion se filtré
para conseguir un poco de producto. Ademas, el aislamiento del producto durante
la evaporacidn puede realizarse por filtracion del sdlido de color blanco, que
procede de las aguas madre. Todos los sélidos y productos evaporados se
combinaron. Se aisld 2-[(5-cloro-2-{{3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-4-
piridinil)amino]benzonitrilo (80 g, 207 mmol, rendimiento de 52,4%) en forma de un
sélido de color amarillo. 1H RMN (400 MHz, DMSQ-ds) d ppm 1,24 (d, J = 6,57 Hz,
6 H) 2,08 (s, 3 H) 4,34 (quintuplete, J = 6,57 Hz, 1 H) 5,87 (s, 1 H) 5,97 (s, 1 H) 7,41
{td, J=7,58, 1,01 Hz, 1 H) 7,47 (d, J = 8,08 Hz, 1 H) 7,75 (td, J = 7,83, 1,52 Hz, 1
H) 7,90 (dd, J =7,83, 1,52 Hz, 1 H) 7,94 (s, 1 H) 8,42 (d, J = 17,43 Hz, 2 H}; HPLC
Tr = 2,36 min, MS (ESI): [M+H]* = 367,1, 368,1.
intermedio 5
Acido 2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1 H-pirazol-5-illamino}-4-
piridinil)amino]benzoico

~_Cl
NH\U
NNy
/KH H

0" OH

Se disolvid  2-[(5-cloro-2-{[3-metil-1-(1-metiletil)- 1H-pirazol-5-illamino}-4-
piridinil)Jamino)benzonitrilo (80 g, 218 mmol) en 1,4-dioxano (1,5 |) y se afadié
NaOH 1 M (1500 ml, 1500 mmol). La suspension se calentd a reflujo durante una
noche. Después de enfriar a TA, se afiadié acetato de etilo {1 I) y las capas se
separaron. La capa se agua se lavd con 1 | de acetato de etilo. Las dos capas
organicas se combinaron y se lavaron de nuevo con NaOH 0,1 M (1 I) hasta que no
se observd mas cantidad de producto en la capa organica. Después, los productos
organicos se desecharon. Después, los productos acuosos combinados se lavaron
con 1 | de acetato de etilo. Después, la capa de agua se acidificé con acido acético
(muy lentamente a pH ~ 7). El sélido se filtrd y se aisld acido 2-[(5-cloro-2-{[3-metil-

Y
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1-(1-metiletil)-1H-pirazol-5-iljJamino}-4-piridinilyaminc]benzoico (67 g, 165 mmol,
rendimiento de 76%) en forma de un sélido de color amarillo. 1H RMN (400 MHz,
DMSO-ds) d ppm 1,28 (d, J = 6,57 Hz, 6 H) 2,11 (s, 3 H) 4,41 (quintuplete, J = 6,57
Hz, 1 H) 5,96 (s, 1 H) 6,83 (s, 1 H) 7,09 (ddd, J = 8,02, 5,12, 3,03 Hz, 1 H) 7,40-(1
H)7,52-761(m,2H)7,91-816{m,2H)855(s, 1H) 10,17 (s a, 1 H) 13,64 (s a,
1 H); HPLC Tr = 2,35 min, MS (ESI): [M+H]" = 386,1.
Ejemplo 41b
2-[(5-Cloro-2-{[3-metil-1-{1-metiletil}-1 H-pirazol-5-ilJamino}-4-piridinilJamino]-N-
(metiloxi)benzamida

NZNC
/K H HHI}I o
e

A una solucion de acido 2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-
illamino}-4-piridinil)aming]benzoico (67 g, 174 mmol) y 1-hidroxibenzotriazol (29,3 g,
191 mmol) en N,N-dimetilformamida (700 ml} se le afadié N-(3-dimetilamincpropil)-
N'-etilcarbodiimida (36,6 g, 191 mmol) y la solucién se agitdé durante 30 minutos, Se
anadié hidrocloruro de O-metilhidroxitamina (15,95 g, 191 mmol) y la solucién se
agito durante 15 minutos mas, después la solucién se enfrid a 0°C y se afadi6 gota

a gota diisopropiletilamina (81 ml, 521 mmol). La mezcla de reaccion se agito
durante una noche a la temperatura ambiente. Se afiadié¢ agua (4000 mi) y la
solucién se acidificé con acido acético (20 ml). La solucién se extrajocon 2 x 2 | de
acetato de etilo. E! producto organico se lavoé con agua (1 I} y salmuera, se secd
sobre MgSO,, se filtré y se evaporé. Se aislé 2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-
1H-pirazol-5-ilJamino}-4-piridiniljamino]-N-(metiloxi)benzamida (74 g, 164 mmol,
rendimiento de 94%, pureza de 92%) en forma de una espuma de color amarille. 1H
RMN (400 MHz, DMSO-ds) d ppm 1,27 (d, J = 6,57 Hz, 6 H) 2,10 (s, 3 H) 3,71 (s, 3
H) 4,39 (quintuplete, J =6,51 Hz, 1 H) 5,93 (s, 1TH) 6,66 (s, 1 H) 7,08 - 7,19 (m, 1 H)
7.49-764 (m,3H)7,98 (s, 1H) 8,50 (s, 1H)9,50 (s, 1H) 11,93 (s, 1 H)., HPLC Tr
= 2,13 min, MS (ESI): [M+H]" = 415,1.
Purificacion de los Productos del Eiemplo 41a y 41b
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0 O
Hac‘O‘NJIj 1) retirada de Pd residual HSC'O‘NJD
H G g H

con gel de silice Si-tiol HN

HN
Cl
C | = H3CYCH3 —2) lavados de tampén | = HsCYCHa
P H b N
N NN acuoso NN N
(\ !N( 3) cristalizacién en cloruro <\ f
CH, de metileno CH,

Se disolvid  2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-illamino}-4-
piridinil)amino]-N-(metiloxi)benzamida (173,39, 63,5% de p/p, 265,2 mmol} en
acetato de etilo (3,501, 20 volimenes) y se calentd a aproximadamente 50°C. A
esta solucidn se le afiadid Si-tiol (gel de silice funcionalizado) (87 g, carga al 50%).
La mezcla se mantuvo a aproximadamente 50°C durante 16-20 horas. Después, el
gel de silice Si-tiol se retird por filtracién. La torta de filtro se aclard con acetato de
etilo (2 x 200 ml cada una) y los filtrados se combinaron. Después, los filtrados
combinados se lavaron con formato de amonio acuoso 1 MapH 9,4 (5x 1| cada
uno), se lavaron con agua y salmuera y se secaron sobre sulfato de magnesio. Ei
EtOAc seco se filtrd y se extrajo a sequedad, dando una espuma de color amarillo.
Se secd a 50-55°C durante aproximadamente 2 horas hasta alcanzar un peso
constante de 160 g. Este material se suspendié en cloruro de metileno (800 ml,
5 volumenes), se calentd a reflujo para producir una solucién y se filtré. La solucién
se enfrid a 20-25°C. El producto cristalizé después de la refrigeracion. Después de
aproximadamente 2 horas, el producto se recogié por filtracion y se aclaré con
cloruro de metileno. El sélido de color blanco se secé a 50-55°C durante 14-
16 horas hasta alcanzar un peso constante. Se aislé 2-[(5-cloro-2-{[3-metil-1-(1-
metiletil)-1H-pirazol-5-ilJamino}-4-piridinil)amino]-N-(metiloxi)benzamida (85,04g,
204,9 mmol, rendimiento global del 77%) en forma de un sélido de color blanco.
1H RMN (400 MHz, DMSO-d¢) d ppm 1,27 (d, J = 6,57 Hz, 6 H) 2,10 (s, 3 H) 3,70
(s, 3 H) 4,39 (quintuplete, J = 6,57 Hz, 1 H) 5,92 (s, 1 H) 6,66 (s, 1 H) 7,02-7,24 (m,
1H)7,45-768(m, 3H)7,98 (s, 1H)848 (s, 1H} 949 (s a,(sa, 1H) 11,91 (s, 1 H).
Tr de HPLC C18 = 6,2 minutos (pureza de 99,0%). MS (ESI): 415,0 [M+H]".
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0O O
Hac-O-N)ﬁg Hac—OﬂJ\/@
H . HCitéter dietilico HN

HN )
Cl I . HchCHa acetato de etilo - Cl | X II:||3C\I,CH3
2 H -~ N
N NN N™ N ‘N
{ i(N M
CH, oo CHa

Se suspendid 2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-4-
piridinilJamino]-N-(metiloxi}benzamida (235,2 g de peso total, 228,0 g de contenido
ensayado, 549,5 mmol) en acetato de etilo (7,11, 30 volumenes). La mezcla se

5 calent6 a aproximadamente 50-55°C para producir una solucién turbia. La solucidn
turbia se filtrd. A la solucién filtrada se le afiadié HCI 2,0 M en éter dietilico (210 g,
281 ml, 1,02 equiv.) durante 15-20 minutos. Después de la adicion de HCI, se
observé una suspensién de color blanco. Se agitdé a temperatura ambiente durante
aproximadamente 16-20 horas. El producto se recogid por filtracion y se aclaré con
10  acetato de etilo (2 x 500 ml cada uno). La torta hiumeda se secé a 50-55°C/<56 mm
de Hg durante 16-20 horas hasta alcanzar un peso constante. Se aislo 2-[(5-cloro-2-
{[3-metil-1-(1-metiletil)- 1H-pirazol-5-ilJamino}-4-piridinil)amino}-N-
{metiloxi)benzamida, monohidrocloruro, (245,9 g, 544,7 mmol, rendimiento de 96%)
en forma de un sélido de color blanco. 1H RMN (400 MHz, DMSO-d;) d ppm 1,32
15 (d,J=6,57Hz, 6 H) 218 (s, 3H) 3,70 (s, 3 H) 4,35462 (m, 1 H) 6,12 (s a,(s a, 1
H) 6,60 (s a,(s a, 1 H) 7,19-7,41 (m, 1 H) 7,48-7,75 (m, 3 H) 8,09 (s, 1 H) 9,59-9,99
{m, 2 H) 11,98 (s a,(s a, 1 H). HPLC C18 Tr = 6,1 minutos (pureza de 99,6%). MS
(ESI): 414,8 [M+H]".
Ejemplo 42
20 2-({5-Cloro-2-[(1-etil-3-metil-1H-pirazol-5-il)amino]-4-piridinif}amino)-N-etilbenzamida

~_Cl
0

N N
k " HHN 0

Un recipiente se cargd con 2-[(2,5-dicloro-4-piridinilyamino]-N-etilbenzamida
(100 mg, 0,322 mmol), 1-etil-3-metil-1H-pirazoi-5-amina (60,5 mg, 0,484 mmol),
carbonato de cesio (315 mg, 0,967 mmol), 1,4-dioxano (5,0 ml) y THF (1,0 ml). La
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mezcla de reaccion se desgasificé por nitrégenc durante 10 min, momento en el
que se afadieron (£)-2,2'-bis(difenilfosfino)-1,1"-binaftaleno (40,1 mg, 0,064 mmol) y
acetato de paladio (ll) (7,24 mg, 0,032 mmol) en una cantidad minima de 1,4-
dioxano. El recipiente se cerré herméticamente y la mezcla de reaccion se calentd
en un horno de microondas a 160°C durante 40 min. La suspension resultante se
enfrié a temperatura ambiente y se filtrdé a través de celite. El filtrado se evaporo a
sequedad y la mezcla de reaccién en bruto se purificé por HPLC de fase inversa
para dar el compuesto del titulo en forma de un sélido (45 mg, rendimiento de 30%);
MS: M(CyH33CINGO) = 39889, (M+H)' = 399, 401; 1H RMN (400 MHz
CLOROFORMO-d) 6 ppm 8,34 (s, TH) 7,94 (s, 1H)766(sa, 1 H) 7,51 (d, J=7,8
Hz, 1H)7,31-747 (M, 2H)696-7,17 (m, 1 H)6,58 (s, 1 H) 6,19 (t, J = 5,2 Hz, 1
H) 5,86 (s, 1H)4,01(c, J=7,3Hz, 2H)3,42-362(m,2H)224 (s, 3H)1,37 (1, J=
7,3Hz, 3H) 1,26 (t, J=7.3Hz, 3H).

Los compuestos de 2-{{5-cloro-2-(1H-pirazol-5-iljamino]-4-piridinil}amino)-N-
etilbenzamida ilustrados en la Tabla 5 se prepararon a partir de 2-[(2,5-dicloro-4-
piridinilyamino]-N-etilbenzamida y amino-pirazoles sustanciaimente de acuerdo con
el procedimiento del Ejemplo 42.

Tabla 5
N Ci
|
Pyrs ZSNH O
H
H
Ex | Nombre Pir Datos
43 | 2-({5-Cloro-2-[(1,3- LC-MS (ES) m/z = 385 (M+H)"; 1H
dimetil-1H-pirazol-5- r}’:\l . { RMN (400 MHz, MeOD) & ppm 7,91
ilyamino}-4- / (s, 1 H) 7,67 (dd, J = 7.8, 1,52 Hz, 1
piridinil}amino)-N- H) 7,44 - 7,58 (m, 2 H) 7,14 -7,24
etilbenzamida (m, 1 H) 661 (s, 1 H) 598 (s, 1 H)

362 (s, 3 H) 3,37 - 346 (m, 2 H)
2,19 (s, 3H) 1,21 (t, J = 7,3 Hz, 3H)

44 | 2-({5-Cloro-2-[(1-efil-1H- Y LC-MS (ES) m/z = 415, 416 (M+H)";
pirazol-5-iljamino]-4- ) " 11H RMN (400 MHz,
piridinil}amino)-N- CLOROFORMO-d) & ppm 9,85 (s, 1
etilbenzamida H) 8,00 (s, 1 H) 7,46 - 7,54 (m, 2 H)
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Ex | Nombre Pir Datos

7.33-7,44 (m.2 H) 6,88 - 7,12 (m, 1
H) 6,72 (s a, 1 H) 6,52 (s, 1 H) 5,93 -
6,17 (m, 2 H) 4,09 (¢, J = 7,2 Hz, 2
H) 3,38 - 3,57 (m, 2 H) 1,34 - 1,49
(m, 3H) 1,26 (t, J = 7,3 Hz, 3 H)

(1-metiletil)-1H-pirazol-

45 | 2-[(5-Cloro-2-{[3-metil-1- \_1 LC-MS (ES) m/z = 413 (M+H)"; 1H
N\ Y. | RMN (400 MHz, DMSO-d6) 5 ppm

5-illamino}-4- 10,04 (s, 1 H) 8,71 (t, J=5,4 Hz, 1
piridinilyamino]-N- H) 848 (s, 1 H) 797 (s, 1 H) 7,71
etilbenzamida {(dd, J = 7.8, 1,26 Hz, 1 H) 7,44 -

7,59 (m, 2 H) 7.04 - 7,19 (m, 1 H)
6,89 (s, 1 H) 5,93 (s, 1 H) 4,30 - 4,45
(m, 1H) 3,22 - 3,31 (m, 2 H) 2,10 (s,
3H)1.29-1,36(d, J=80Hz6H)
1,12t J=7,2 Hz, 3 H)

Intermedio 6

Int. 6a) N-{1-Etil-3-[2-ox0-2-(1-pirrolidinil)etil]-1 H-pirazoi-5-il}-2,2,2-
trifluoroacetamida

Se anadié gota a gota triflucroacetato de pentafluorofenilo (497 mg, 1,773
mmol) a una solucion en agitacion de acido acético (5-amino-1-etil-1H-pirazol-3-ilo)
(150 mg, 0,887 mmol) y piridina (0,143 ml, 1,773 mmol} en DMF (3 ml). La mezcla
de reaccion se agito durante 15 min y se aiadio pirrolidina (0,220 ml, 2,66 mmaol).
La mezcla de reaccion se agité a 65°C durante 40 min. La mezcla se enfrid, se
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inactivd con agua (5 ml) y se extrajo con EtOAc (3 x). El extracto se secd sobre
Na,SO,, se filtré y se concentrd. El residuo se purificé usando RP-HPLC para dar el
producto (125 mg). MS: (M+H)" = 318,8. '"H RMN (400 MHz, CLOROFORMO-d) d
ppm 1,32 (t, J=7,2 Hz, 3H), 1,87 - 2,06 (m, 4 H), 3,46 (t, /=6,8 Hz, 2H), 3,53 (t, J
= 6,8 Hz, 2H), 3,66 (s, 2H), 4,07 (¢, J=7,2 Hz, 2H), 5,30 (s, 1H).

Int. 6b) 1-etil-3-{2-0x0-2-(1-pirrolidinil)etil]-1H-pirazol-5-amina

/

N

\

A una solucion de N-{1-etil-3-[2-0x0-2-(1-pirrolidinil)etil]-1H-pirazol-5-il}-

2,2, 2-trifluoroacetamida (120 mg, 0,377 mmol) en metanol (1,5 ml) se le afiadié HCI
2 M (1 ml, 0,377 mmol) y la mezcla de reaccion se agité a 50°C durante 2 h y se
concentrd. El residuo se neutralizé usando una solucién saturada de NaHCO, y se
concentré. El residuo se secé a alto vacio para dar 79 mg y se usd para la siguiente
reaccién sin purificacién adicional. MS: (M+H)* = 222,8. '"H RMN (400 MHz, DMSO-
d6)d ppm 1,18 (t, /= 7,2 Hz, 3H), 1,70 - 1,85 (m, 4 H), 3,24 (t, J=6,8 Hz, 2H), 3,31
(s, 2H), 3,43 (t, /=6,8Hz, 2H), 3,78 (c, J=7,2 Hz, 2H), 5,11 (s, 1H).
Int. 6¢) 1-etil-3-[2-(1-pirrolidinil)etil]-1H-pirazol-5-amina

NO

2 N

N

A una solucién de 1-etil-3-[2-oxo0-2-(1-pirrolidinil)etil]-1H-pirazol-5-amina (600

mg, 1,784 mmol) en tetrahidrofurano (8 ml) enfriada con un bano de agua enfriada
con hielo se le afiadid gota a gota una solucién de LAH 2 M (1,0 ml, 2,00 mmol) y la
mezcla de reaccion se agitd durante 5 h a ta y durante 30 min a 50°C. La mezcla de
reaccion se inactivo cuidosamente con metanol seguido de agua y concentré. El
residuo se lavd 5 veces con DCM/metanol. El extracto se concentré y el residuo se
purificd usando HPLC en condiciones basicas para dar 220 mg de producto. MS:
(M+H)* = 208,7. 'H RMN (400 MHz, CLOROFORMO-d) d ppm 1,37 (t, J = 7,2 Hz,
3H), 1,79 {m, 4H), 2,56 (m, 4H), 2,71 (m, 2H), 3,42 (m, 2H), 3,94 (¢, J= 7,2 Hz, 2H),
5,40 (s, 1H).
Ejemplo 46
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5-Cloro-2-({1-etil-3-[2-

&

irrolidinil)etil]-1H-pirazol-5-il}lamino)-4-piridinillamino}-
N-metilbenzamida

Cl
H NH O B
g

A un tubo para microondas de 5 ml se le afiadieron 2-[(2,5-dicloro-4-
piridinilJamino]-N-metilbenzamida (100 mg, 0,338 mmol), 1-etil-3-[2-(1-
pirrolidinil}etil}-1H-pirazo!-5-amina (70,3 mg, 0,338 mmol), carbonato de cesio (330
mg, 1,013 mmol) y 1,4-dioxano (2 mi), y la mezcla se desgasificé por burbujeo de
nitrégeno durante 15 min. Se afadieron acetato de paladio (Il) (3,79 mg, 0,017
mmol} y BINAP (21,03 mg, 0,034 mmol) y la mezcla de reaccién se calenté a 170°C
con agitacién en condiciones de microondas durante 40 min. La mezcla de reaccion
se filtré y se concentré. El residuo se purificé usando RP-HPLC en condiciones
basicas (Gemini 5u C18(2) 110A, AXI. 50 x 30,00 mm 5 micrémetros. realizacion de
7,3 minutos, 47 mi/min, ACN al 40%/H,0, de NH,OH al 0,1% a ACN al 90%/H,0,
NH,OH al 0,1% con deteccién UV a 254 nm) para dar el compuesto dei titulo (62
mg). MS: (M+H)" = 468,1. '"H RMN (400 MHz, DMSO-dg) d ppm 1,21 (t, J=7,2 Hz, 3
H), 1,67 (m, 4H), 2,45 (m, 4}, 2,60 (m, 4H), 2,77 (d, J=4,0 Hz, 3H), 3,89 (¢, J=7,2
Hz, 2H), 6,03 (s, 1H), 6,74 (s, 1H), 7,11 (m, 1H), 7,49 (m, 1H), 7,54 (m, 1H), 7,71 {d,
J=7,2 Hz, 1H), 8,00 (s, 1H).

Intermedio 7
2-Amino-N-metoxi-benzamida
0]

/O‘N
H
H,N

A una mezcla de anhidrido isatoico (40 g, 245,39 mmol, 1 equiv.) y
hidrocloruro de o-metil hidroxilamina (30,65 g, 368,09 mmol, 1,5 equiv.} en
EtOH:H,O (9:1) (1000 ml) se le afadié trietilamina (51,2 ml, 368,09 mmol, 1,5
equiv.) y la mezcla resultante se calenté a reflujo durante 4 h. Después de que se
completara la reaccion, el disclvente se retiré a presién reducida y el residuo se
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diluyé con agua (500 ml) y se extrajo con acetato de etilo (3 x 250 mi). La capa
organica combinada se secé sobre sulfato sodico, se filtré y se concentré a presion
reducida. El compuesto sélido obtenido de este modo se purificé por lavado con
éter dietilico y hexano para dar el compuesto del titulo en forma de un sélido de
color pardo (20 g, 49%). 'H RMN (400 MHz, DMSO-d;): & 3,67 (s, 3H), 6,20-6,40 (s
a, 2H), 6,44-6,53 (m, 1H), 6,70 (d, 1H, J = 7,76 Hz), 7,10-7,19 (m, 1H), 7,30 (d, 1H,
J=7,6 Hz), 11,40 (s, 1H). LC-MS [M + H]" = 167,2.

Intermedio 8
2-(2 5-Dicloropiridin-4-il-amino)-N-metoxi-benzamida (CRE37-KS210635-027A1)
N7 | Cl
o
H
Hr:.l 0
e,

Una mezcla de 2,5-dicloro-4-yodo-piridina {40 g, 146,5 mmol, 1 equiv.), 2-
amino-N-metoxi-benzamida (24,32 g, 146,5 mmol, 1 equiv.) y K;PO, (77,72 g 366,2
mmol, 2,5 equiv.) en 1,4-dioxano (600 ml) se desgasificé con N, durante 1 h. A esto
se le afladieron Pd(OAc); (0,657 ¢, 2,93 mmol, 0,02 equiv.) y DPEPhos (6,31 g,
11,7 mmol, 0,08 equiv.) y se desgasifico de nuevo durante 15 min con N, La
mezcla resuitante se agité a 110°C durante una noche. Después de que se
completara la reaccién, el materiai sélido se recogié por filtracidén, se disolvié en
agua (500 mi) y se extrajo con acetato de etilo (5 x 200 ml). La capa organica
combinada se secd sobre sulfato sddico, se filtré y se concentré a presion reducida.
El compuesto sélido obtenido de este modo se purificé por lavado con hexano para
dar el compuesto del titulo en forma de un sélido de color amarillento (40 g, 53%).
'H RMN (400 MHz, DMSO-ds): 6 3,63 (s, 3H), 7,06 (s, 1H), 7,15-7,22 (m, 1H), 7,48-
7,57 {m, 2H), 7,66-7,67 (d, 1H, J= 7,48 Hz), 8,25 (s, 1H), 10,66-11,45 (s a, 1H). LC-
MS M + H]" = 312,3.

Ejemplo 47
2-({5-Cloro-2-[(1,5-dimetil-1H-pirazol-4-il}Jamino]-4-piridinil}amino}-N-

(metiloxi}benzamida
Cl
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Un tubo para microondas se cargd con 2-[(2,5-dicloro-4-piridinilyamino]-N-
(metiloxi)benzamida (200 mg, 0,64 mmol), 1,5-dimetil-1H-pirazol-4-amina (142 mg,
1,28 mmol), carbonato de cesio {626 mg, 1,92 mmol) y dioxano/THF (3:1 ml). La
mezcla de reaccidon se desgasificd en una atmosfera de nitrégeno durante 10 min y
se afadieron acetato de paladio (ll) (5,8 mg, 0,03 mmol) y BINAP (40 mg, 0,06
mmol). El tubo se cerrd herméticamente y la mezcla se agitdé en un bafio de aceite a
150°C durante una noche. La solucion de color pardo oscuro se filtré a través de
celite y se evapord. Se disolvio en MeOH, se filtré a través de un Acrodisc (Pall
Corporation; www.pall.com) y se purificé adicionalmente por HPLC preparativa
Agilent {(agua de 5 a 95%:acetonitrilo con acido férmico al 0,1%). El residuo oleoso
de color pardo oscuro se disolvid en DMF y se afiadi6 lentamente agua. Se formé
un precipitado de color castafio, se retiré por filtracion y se secd al vacio a 40°C
durante 2 h para producir el producto deseado (18 mg, 7,3%) en forma de un sélido
de color castafio. LC-MS [M+H]" = 387,1, 389,1. 1H RMN (400 MHz, DMSO-d;) d
ppm11,91(sa, 1H)941(sa, 1H)785-798(m,2H)7,49-759 (m,3H)742 (s
a,1H)7,07-7,13(m, 1H)6,50 (s a, 1 H) 3,69 (d, J = 10,36 Hz, 6 H) 2,11 (s, 3 H).

Ejemplo 48
2-({5-Cloro-2-[(1,3-dimetil-1H+-pirazol-4-ilJaminol-4-piridinil}amino)-N-
(metiloxi)benzamida

\
N |
N-O~
H

Un tubo para microondas se cargd con 2-[(2,5-dicloro-4-piridinil)amino)-N-
{metiloxi)benzamida (250 mg, 0,8 mmol), 1,3-dimetil-1H-pirazol-4-amina (187 mg,
1,68 mmol), carbonato de cesio (783 mg, 2,4 mmol) y dioxano/THF (3:1 ml). La

mezcla de reaccion se desgasifico en una atmésfera de nitrégeno durante 10 min y
se afhadieron acetato de paladio {ll) (9 mg, 0,04 mmol) y BINAP (50 mg, 0,08
mmol). La mezcla se agité en un microondas a 140°C durante 40 min. Se evaporo y
el residuo se disolvié en MeOH, se filtré a través de celite, a través de un Acrodisc y
se purificé adicionalmente usando HPLC preparativa Agilent (agua de 5 a
95%:acetonitrilo con acido férmice al 0,1%). Las fracciones se combinaron y se
evaporaron. Se afadié éter al residuo y se formé un precipitado de color castafio.
Se retird por filtracion y se secd al vacio a 40°C durante 2 dias para producir el
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producto deseado (55 mg, 18%) en forma de un solido de color castafio. LC-MS
(ES) m/z = 387,1, [M+H]" = 389,1, 1H RMN (400 MHz, DMSO-ds) d ppm 11,93 (s a,
1H)9,51(sa 1H)803(s, 1H)7,96(s, 1H)7,82(s, 1H)7,51-7,61(m,3H) 7,07
-7,15(m, 1 H) 6,68 (s, 1 H) 3,70 (d, J = 4,29 Hz, 6 H) 2,07 (s, 3 H).
Ejemplo 49
5-Cloro-2-{[4-metil-1-(1-metiletil)- 1 H-pirazol-5-ilJlamino}-4-piridinilyamino]-N-
{(metiloxi)benzamida

= Cl
R
Hl?l O
0

-

2-

Un tubo para microondas se cargé con 2-[(2,5-dicloro-4-piridinilyamino]-N-
{metiloxi)benzamida (100 mg, 0,32 mmol), 4-metil-1-(1-metiletil)-1H-pirazol-5-amina
(93.6 mg, 0,67 mmol}, carbonato de cesio (312,8 mg, 0,96 mmol) y DMF (5 ml). La
mezcla de reaccion se desgasificé en una atmosfera de nitrégeno durante 10 min y
se anadieron acetato de paladio (I1) (3,6 mg, 0,016 mmol) y BINAP (19,9 mg, 0,032
mmol). La mezcla de reaccién se calentd en un barno de aceite durante 6 horas y
después en un microondas a 150°C durante 40 min. El disolvente se evapord y el
residuo se disolvié en MeOH. Se filtré a través de celite y a través de un Acrodisc
para purificarse por HPLC preparativa Agilent (agua de 5 a 95%:acetonitrilo con
acido férmico al 0,1%). Las fracciones se combinaron y se evaporaron. El residuo
oleoso de color pardo se diluydé en DMF y se afiadio agua. Se formo un precipitado.
Se filtré y se secé al vacio a 40°C durante 6 h. LC-MS [M+H]" = 415,1. 1H RMN
(400 MHz, DMSO-ds) d ppm 11,93 (s, 1H) 9,48 (s a, 1H) 8,23 (s, 1H) 7,93 (s, 1 H)
758(d, J=783Hz, 1H)7,50(d, J=3,79Hz, 2 H) 7,24 (s, 1 H) 7,12 (dt, J = 7,83,
417 Hz, 1 H) 6,40 (s a, 1 H) 4,33 (dt, J = 13,14, 6,57 Hz, 1 H) 3,71 (s, 3 H) 1,78 (s,
3 H) 1,26 (d, J =6,57 Hz, 6 H).

Ejemplo 50
2-({5-Cloro-2-[(1-etil-4-metil-1H-pirazol-5-i}aminol-4-piridinil}amino)-N-
{metiloxi)benzamida
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@ JN@:CI
SRl
HN
0
Un tubo para microondas se cargd con 2-[(2,5-dicloro-4-piridinil)aminoc]-N-
{metiloxi)benzamida (300 mg, 0,96 mmol), 1-etil-4-metil-1H-pirazol-5-amina (253
mg, 2,01 mmol), carbonato de cesic (939 mg, 2,88 mmol) y DMF (7 mi). La mezcla
de reaccién se desgasificé en una atmésfera de nitrogenc durante 10 min y se
anadieron acetato de paladio (I} (10,8 mg, 0,05 mmol) y BINAP (59,8 mg, 0,096
mmol). La mezcla de reaccion se calentd en un bano de aceite a 90°C durante 5h y
después en un microondas a 150°C durante 50 min. Se evapord y el residuo se
disolvié en MeOH, se filtr6 a través de celite y a través de un Acrodisc y se purificé
adicionalmente por HPLC preparativa Agilent (agua de 5 a 95%:acetonitrilo con
acido férmico al 0,1%). Las fracciones se combinaron y se evaporaron. El residuo
oleoso de color pardo se diluyé en DMF y se afadié agua. Se formé un precipitado.
Se retiré por filtracion y se secd al vacio a 40°C durante 5 h. LC-MS [M+H]" = 401,1.
1H RMN (400 MHz, DMSO-d,) d ppm 11,92 (s, 1 H) 9,48 (s a, 1 H) 8,27 (s, 1 H)
794 (s,1H)759(d,J=758Hz, 1H)751(d, J=354Hz, 2H)7,22(s,1H)709-
716 (m, 1H) 6,40 (s, 1H)385(c, J=7,33Hz, 2H) 3,71 (s, 3H) 1,79 (s, 3 H) 1,21
t, J=7,20 Hz, 3 H).
Elemplo 51
2-[(5-Cloro-2-{[4-metil-1-(2-metiletilpropipropilpropili)-1H-
piridinil)Jamino]-N-(metiloxi)benzamida

(L0
HN™ "0
_0

7/1

Un tubo para microondas se cargd con 2-[(2,5-dicloro-4-piridinilyamino]-N-
{metiloxi)benzamida (300 mg, 0,96 mmol), 4-metil-1-(2-metiletilpropipropilpropilil)-
1H-pirazol-5-amina (309 mg, 2,01 mmol), carbonato de cesio {939 mg, 2,88 mmol) y
DMF (5 ml). La mezcla de reaccion se desgasificd en una atmoésfera de nitrégeno
durante 10 min y se afadieron acetato de paladio (il) (10,8 mg, 0,05 mmol) y BINAP
(59,8 mg, 0,096 mmol). La mezcla de reacciéon se calenté en un bafio de aceite a

®

¢
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90°C durante 5 h y después en un microondas a 150°C durante 40 min. El
disolvente se evapord y el residuo se disolvié en MeOH, se filtré a través de celite ¥
a través de un Acrodisc y se purificé adicionalmente usando HPLC preparativa
Agilent (agua de 5 a 95%:acetonitrilo con acido formico al 0,1%). Las fracciones se
combinaron y se evaporaron. El residuo oleoso de color pardo se diluyé en DMF y
se afiadio agua. Se formé un precipitado. Se retird por filtracion y se seco al vacio a
40°C durante 5 h. LC-MS [M+H]" = 429,1. 1H RMN (400 MHz, DMSO-ds) d ppm
11,93 (s, TH)948 (sa, 1 H) 826 (s, 1H) 7,94 (s, 1 H) 7,58 (d, J = 7,33 Hz, 1 H)
744-751 (M, 2H)7,23(s,1H)7,08-7,16 {m, 1H) 6,38 (s, 1 H) 3,70 (s, 3H) 3,65
(d,J=733Hz, 2H) 2,03 (dt, J=13,71,6,92Hz, 1H) 1,77 (s, 3H) 0,75 (d, J = 6,57
Hz, 6 H).
Eiemplo 52

2-[(5-Cloro-2-{[3-{hidroximetil}- 1-(1-metileti}-1H-pi

N-(metiloxi)benzamida

OH
NZ Cl
H H
/K HN" S0
_0

Un tubo para microondas se cargd con 2-[(2,5-dicloro-4-piridinil)amino]-N-
(metiloxi)benzamida (188 mg, 0,602 mmol), [5-amino-1-(1-metiletil)-1H-pirazol-3-
ilfmetanoct (140 mg, 0,90 mmol), carbonato de cesio {589 mg, 1,81 mmol) y DMF (5
ml). La mezcla de reaccion se desgasificé en una atmésfera de nitrégeno durante
10 min y se anadieron acetato de paladio (II) (6,8 mg, 0,03 mmol) y BINAP (37,5
mg, 0,06 mmol). La mezcla de reaccion se calenté en un bafio de aceite a 90°C
durante S h y después en un microondas a 150°C durante 40 min. Se evaporo y el
residuo se disolvié en MeOH, se filtrd a través de celite y a través de un Acrodisc y
se purificé adicionalmente usando HPLC preparativa Agilent (agua de 5 a
95%:acetonitrilo con acido férmico al 0,1%). Las fracciones se combinaron y se
evaporaron. Al residuo oleoso de color pardo se le afiadié EtOAc. Después, la
mezcla se calentd y se anadié gota a gota hexano. Se formé un precipitado de color
amarillo claro tras la sonicacion. Se retiré por filtracién y se seco al vacio a 40°C
durante 12 h. LC-MS [M+H]" = 431,2. 1H RMN (400 MHz, DMSO-ds) & ppm 11,93 (s
a, 1TH)954(sa, 1H) B854 (s, 1TH)796-801(m 1H)752-762{(m, 3H)711-
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7,16 (m, 1H)6,70 (s, 1H) 6,10 (s, 1 H) 4,95 (t, J = 5,81 Hz, 1 H) 4,43 (dt, J = 13,14,
6,57 Hz, 1 H) 4,33 (d, J=5,56 Hz, 2 H) 3,71 (s, 3H) 1,29 (d, J = 6,57 Hz, 6 H).
Intermedic 9
2-(2-Cloro-5-ciclopropil-piridin-4-il-amino}-N-metil-benzamida 1

N s
|
o > ONH o

Iz

Una solucién de acido ciclopropilborénico (0,38 g, 4,40 mmol, 1,5 equiv.) en
tolueno (100 ml)} se desgasificé con N; a 50°C durante 15 min. A esto se le
afiadieron Pd(PPhj)s (0,17 g, 0,15 mmol, 0,05 equiv.) y 2-(5-bromo-2-cloro-piridin-4-
il-amino)-N-metil-benzamida (1 g, 2,93 mmol, 1 equiv.) y la mezcla de reaccién
resultante se desgasificé de nuevo durante 30 min. A esta solucién desgasificada
se le afiadid en una porcion K3PO, (2,49 g, 11,72 mmol, 4 equiv)en H.O (4 ml) y la
mezcla de reaccidén resultante se calenté a reflujo durante una noche. El disolvente
se retird a presion reducida, el residuo se diluyé con agua (100 ml) y después se
extrajo con DCM (3 x 75 ml). La capa organica combinada se sec6 sobre sulfato
sodico, se filtro y se concentré a presién reducida para producir el producto en
bruto. El compuesto en bruto se purificé por cromategrafia en columna sobre gel de
silice (malla 60-120) usando MeOH al 50%-DCM como eluyente para dar el
compuesto del titulo en forma de un sélido de color amarillo palido {0,480 g, 54%).
'H RMN (400 MHz, DMSO-de): § 0,60-0,70 (m, 2H), 0,95-1,05 {m, 2H), 1,60-1,71
{m, 1H), 2,76 (d, 3H, J = 4,48 Hz), 7,09 (s, 1H), 7,10-7,18 (m, 1H), 7,49-7,60 (m,
2H), 7,68-7,70 (d, 1H, J = 7,64 Hz), 7,93 (s, 1H), 8,60-8,70 (m, 1H), 10,22 (s, 1H).
LC-MS [M+H]" = 302,0.

Ejemplo 53
2-[5-Ciclopropil-2-(2,5-dimetil-2H-pirazol-3-il-amino}-piridin-4-il-amino]-N-metil-
benzamida

N/
H

5

A un tubo para microondas de 10 mi se le anadieron 2-(2-cloro-5-ciclopropil-
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piridin-4-il-amino)-N-metil-benzamida (0,075 g, 0,25 mmol, 1 equiv.), 2,5-dimetil-2H-
pirazol-3-il-amina (0,030 g, 0,27 mmol, 1,1 equiv.), Cs.CO; (0,23 g, 0,70 mmol, 2,8
equiv.) y 1,4-dioxano (4 ml) y la mezcla resultante se desgasificé con N, durante 30
minutos. A esto se le afadieron Pd,(dba); (0,008 g, 0,007 mmol, 0,03 equiv.) y
xanthphos (0,009 g, 0,014 mmol, 0,06 equiv.) y la mezcla de reaccién se
desgasificd de nuevo con N, durante 15 minutos mas. La mezcla de reaccion
resultante se irradié en un microondas CEM a 110°C y a 150 W durante 40 min. El
progreso de la reaccién se controlé por LCMS. Después de que se completara la
reaccion, el Cs,CO; se retird por filtracidén y el filtrado se concentré a presién
reducida para dar un producto en bruto. El compuesto en bruto se purificd por
cromatografia en columna sobre alimina neutra usando MeCH al 0,1%-DCM como
eluyente. El compuesto sdlido obtenido de este modo se lavd con éter dietilico y
pentano para dar el compuesto del titulo en forma de un sélido de color amarillento
(16 mg, 17%). 'H RMN (400 MHz, DMSO-d;): & 0,52-0,59 (m, 2H), 0,89-0,99 (m,
2H), 1,52-1,62 (m, 1H), 2,05 (s, 3H), 2,76-2,77 (d, 3H, J = 4,44 Hz }, 3,52 (s, 3H),
5,96 (s, 1H), 6,69 (s, 1H), 7,01-7,05 {t, 1H, J = 7,48 Hz), 7,42-7.45 (m, 1H), 7,51-
7,60 (m, 1H) 7,64-7,66 (d, 1H, J = 7,32 Hz), 7,72 (s, 1H), 8,37 (s, 1H), 8,55-8,65 (s
a, 1H), 9,96 (s, 1H). LC-MS [M+H]" = 377,2.
Ejemplo 54
2-[5-Ciclopropil-2-(2-etil-5-metil-2H-pirazol-3-il-amino)-piridin-4-il-amino]-N-
metilbenzamida

A un tubo para microondas de 10 ml se le afadieron 2-{2-cloro-5-ciclopropil-
piridin-4-il-amino)-N-metil-benzamida (0,075 g, 0,25 mmol, 1 equiv.), 2-etil-5-metil-
2H-pirazol-3-il-amina (0,035 g, 0,27 mmol, 1,1 equiv.), Cs;CO; (0,23 g, 0,70 mmol,
2,8 equiv.) y 1,4-dioxano (3 ml) y la mezcla resultante se desgasificé con N, durante
30 minutos. A esta mezcla se le afadieron Pdx(dba); (0,008 g, 0,007 mmol, 0,03
equiv.) y xanthphos (0,009 g, 0,015 mmol, 0,06 equiv.) y esta mezcla se desgasifico
de nuevo con N, durante 10 minutos mas. La mezcla de reaccidn resultante se
irradié en un microondas CEM a 110°C y a 150 W durante 45 min. El progresoc de la

N
H

reaccidn se controldé por LCMS. Después de que se compietara la reaccion, el
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Cs,CO; se retird por filtracion y el filtrado se concentré a presion reducida para dar
un producto en bruto. Se purificé usando cromatografia en columna sobre alimina
neutra usando MeOH al 0,2%-DCM como eluyente. El compuesto sélido obtenido
de este modo se lavd con éter dietilico y hexano para dar el compuesto del titulo en
forma de un sélido de color blanco (20 mg, 20%). 'H RMN (400 MHz, DMSO-ds): &
0,50-0,62 (m, 2H), 0,88-0,99 (m, 2H), 1,15-1,28 (m, 3 H), 1,55-1,65 (m, 1H), 2,07 (s,
3H), 2,76-2,77 (d, 3H, J = 4,36 Hz ), 3,82-3,95 (m, 2H), 5,95 (s, 1H), 6,68 (s, 1H),
6,99-7,10 (m, 1H), 7,42-7,50 (m, 1H), 7,50-7,55 (m, 1H) 7,64-766 (d, 1H, J =76
Hz), 7,71 (s, 1H), 8,30 (s, 1H), 8,55-8,70 (s a, 1H), 9,95 (s, 1H). LC-MS [M+H]" =
3014
Intermedio 10
2-(5-Bromo-2-cloro-piridin-4-il-aminc)-N-metoxi-benzamida

o
|
SN
H
HN" 0
0

Una mezcia de 5-bromo-2-cloro-d-yodo-piridina (6 g, 15,72 mmol, 1 equiv.), 2-
amino-N-metoxi-benzamida (2,61 g, 15,72 mmol, 1 equiv.), K;PO, (8,34 g, 39,3
mmol, 2,5 equiv.} y 1,4-dioxano (30 ml) se desgasificé con N; durante 1 h. A esto se
le afadieron DPEPhos (0,67 g, 1,25 mmol, 0,08 equiv.) y Pd{(OAc), (0,07 g, 0,31
mmol, 0,02 equiv.) y esta mezcla se desgasifico de nuevo con N; durante 30 min.

La mezcla resultante se calentd a reflujo durante una noche. Después de que se
completara fa reaccién, el disolvente se retiré a presién reducida y el residuo se
diluyé con agua (100 ml) y se extrajo con MeOH al 5%-DCM (3 x 100 ml). Las
capas organicas combinadas se secaron sobre sulfato sodico, se filtraron y se
concentraron a presion reducida para dar un compuesto en bruto. Se purificd por
cromatografia en columna sobre gel de silice (malla 60-120) usando acetato de etilo
al 20%-hexano como eluyente para producir el compuesto del titulo en forma de un
sélido de color blanquecino (3,5 g, 62%). 'H RMN (400 MHz, DMSO-de): § 3,56 (s,
3H), 6,88-6,98 (m, 1H), 7,08 (s, 1H), 7,17-7,25 (m, 1H), 7,26-7,35 (m, 1H), 7,82-7,90
(m, 1H), 8,23 (s, 1H), 12,86 (s a, 1H). LC-MS [M+H]" = 356,30.
Intermedic 11
-(2-Cloro-5-ciclopropil-piridin-4-ilamine)-N-metoxi-benzamida
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N
c XN
H
Hl"ll O
0

En un tubo que puede cerrarse herméticamente se desgasificé tolueno (50
mti) con N, a 50°C durante 15 min, a esto se le afiadieron 2-(5-bromo-2-cloro-piridin-
4-ilamino)-N-metoxi-benzamida (1,5 g, 421 mmol, 1 equiv.), acido
ciclopropilborénico (1,4 g, 16,85 mmol, 4 equiv.) y Pd{PPhs), (0,24 g, 0,21 mmol,
0,05 equiv.) y la mezcla resultante se desgasificé durante 30 min. A esto se le
anadieron NaBr (0,44 g, 4,33 mmol, 1,03 equiv.) y una solucion de KF {0,8 g, 13,90
mmol, 3,3 equiv.) en H,O (3 ml); y se desgasificé de nuevo con N, durante 15 min.
El tubo se cerrd herméticamente y la mezcla resultante se caienté a 100°C durante
24 h. Después de que se completara la reaccion, la mezcla de reaccion se dejé
enfriar a temperatura ambiente, se vertié en agua (100 ml) y se extrajo con tolueno
(2 x 50 ml). La capa organica combinada se secé sobre sulfato sédico, se filtré y se
concentré a presion reducida. El compuesto en bruto se purificd por lavado con
DCM al 0,5%-Et,O para dar el compuesto del titulo en forma de un sélido de color
amarillo palido (0,7 g. 53%). 'H-RMN (400 MHz, DMSQ-d;): 5 0,57-072 (m, 2H),
0,97-1,10 (m, 2H), 1,62-1,75 (m, 1H), 3,68 (s, 3H), 7,02 (s, 1H), 7,11-7,20 (m, 1H),
7.561-7,67 (m, 3H), 7,94 (s, 1H), 9,62 (s, 1H), 11,92 (s a, 1H). LC-MS [M+H]" =
318.2.

Eiemplo 55
2-[5-Ciclopropil-2-(2,5-dimetil-2H-pirazol-3-ilamino)-piridin-4-ilamino]-N-metoxi-
benzamida

N~
H

' n NH O

A un tubo para microondas de 10 mi se le afiadieron 2-(2-cloro-5-ciclopropil-
piridin-4-ilamino)-N-metoxi-benzamida (0,075 g, 0,24 mmol, 1 equiv.), 2 5-dimetil-
2H-pirazol-3-ilamina (0,05 g, 0,47 mmol, 2 equiv.), Cs,CO; (0,23 ¢, 0,71 mmol, 3
equiv.) y 1,4-dioxano (3 ml). La mezcla resuitante se desgasificé con N, durante 15
min. A esto se le afadieron Pdy(dba); (0,015 g, 0,014 mmol, 0,06 equiv.) y



10

15

20

25

30

-74 -

xanthphos (0,03 g, 0,08 mmol, 0,25 equiv.) y la mezcla se desgasificd de nuevo con
N, durante 30 min. La mezcla resultante se irradié en un microondas CEM a 120°C,
a 150 W durante 35 min. Después de que se completara la reaccién, el disolvente
se retir6 a presién reducida y el compuesto en bruto se purific6 usando
cromatografia en columna sobre gel de silice (malla 100-200) usando MeOH al 1%-
DCM como eluyente seguido de HPLC prep. El compuesto sélido obtenido de esta
manera se lavé con éter dietilico y pentano para dar el compuesto del titulo en
forma de un sdlido de color blanquecino (11 mg, 12%). "H-RMN (400 MHz, DMSO-
dg): 8 0,52-0,60(m, 2H), 0,82-1,00 (m, 2H), 1,50-1,62 (m, 1H), 2,05 (s, 3H), 3,52 (s,
3H), 3,70 (s, 3H), 5,96 (s, 1H), 6,67 (s, 1H), 6,98-7,10 (m, 1H), 7,40-7,60 (m, 3H),
7,73 (s, 1H), 8,39 (s, 1H), 9,46 (s, 1H), 11,88 (s a, 1H). LC-MS [M+H]' = 393.4.

Ejemplo 56
2-[5-Ciclopropil-2-(2-etil-5-metil-2H-pirazoi-3-ilamino)-piridin-4-ilamino]-N-metoxi-
benzamida

O~
H

K H NH O
A un tubo para microondas de 10 ml se le afadieron 2-(2-cloro-5-ciclopropil-
piridin-4-ilamino)-N-metoxi-benzamida {0,075 g, 0,24 mmol, 1 equiv.), 2-etil-5-metil-
2H-pirazol-3-ilamina (0,05 g, 0,36 mmol, 1,5 equiv.), Cs,CO; (0,23 g, 0,71 mmol, 3
equiv.) y 1,4-dioxano (3 ml) y la mezcla resultante se desgasificé con N, durante 15
min. A esto se le afadieron Pdx(dba); (0,014 g, 0,014 mmol, 0,06 equiv.) y
xanthphos (0,03 g, 0,06 mmol, 0,25 equiv.) y esta mezcla se desgasificé de nuevo
con N; durante 10 min mas. La mezcla resultante se irradié en un microondas CEM
a 120°C, a 150 W durante 35 min. Después de que finalizara la reaccién, el
disolvente se retirb a presion reducida y el producte en bruto se purificd por
cromatografia en columna sobre gel de silice {malla 100-200) usando MeOH al 1%-
DCM como eluyente seguido de lavado con éter dietilico y pentano y DCM para dar
el compuesto del titulo en forma de un sélido de color blanquecino (5 mg, 5%). 'H-
RMN (400 MHz, DMSO-ds). & 0,50-0,60 {m, 2H), 0,88-1,00 {m, 2H), 1,15-1,27 (m,
3H), 1,55-1,65 (m, 1H), 2,07 (s, 3H), 3,70 (s, 3H), 3,80-3,95 (m, 2H), 5,95 (s, 1H),
6,64 (s, 1H), 6,90-7,10 (m, 1H), 7,40-7,60 (m, 3H), 7,72 (s, 1H), 8,34 (s, 1H), 9,47
(s, 1H), 11,88 (s a, 1H). LC-MS [M+H]" = 407,3.
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Intermedio 12
2-(2-Cloro-5-isopropenil-piridin-4-ilamino)-N-metil-benzamida

\y

Cl NH O

Iz

En un tubo se desgasifico una solucion de pinacol éster del Aacido
isopropentilboronico (3,31 mil, 17,6 mmol, 3 equiv.) en tolueno (200 ml) con N, a
50°C durante 15 min. A esto se le afiadieron Pd(PPh;), (0,68 g, 0,58 mmol, 0,1
equiv.) y 2-(5-bromo-2-cloro-piridin-4-ilamino)-N-metil-benzamida (2 g, 5,87 mmol, 1
equiv.). Esta mezcla se desgasificé de nuevo con N; durante 30 min. A la mezcla
anterior se le afiadié en una porcidn una solucién desgasificada de K,PO, (4,98 g,
23,48 mmol, 4 equiv.) en H,O {8 ml) y la mezcla resultante se calenté a 110°C
durante una noche. Después de que se completara la reaccion, se dejé enfriar a
temperatura ambiente y el disolvente se retiré a presion reducida para producir el
producto en bruto. Se purifico por cromatografia en columna sobre gel de silice
{malla 60-120) usando MeOH al 0,5%-DCM como eluyente para dar el compuesto
del titulo en forma de un sélido de color blanquecino (0,8 g, 45%). 'H-RMN (400
MHz, DMSO-dg): 6 2,06 (s, 3H), 2,73-2,74 (d, 3H, J = 4,52 Hz), 5,14 (s, 1H), 5,46 (s,
1H), 7,04-7,15 (m, 2H), 7,45-7,60 (m, 2H), 7,64-7,71 (m, 1H), 7,96 (s, 1H), 8,60-8,72
(s a, 1H), 9,87 (s, 1H). LC-MS [M+H]" = 302,2.

Ejemplo 57
2-[2-(2,5-Dimetil- 2H-pirazol-3-ilamino)-5-isopropenil-piridin-4-ilamino]-N-metil-

benzamida
H2
! E NH O

A un tubo para microondas de 10 ml se le afadieron 2-(2-cloro-5-

N~
H

isopropenil-piridin-4-ilamino)-N-metil-benzamida (0,075 g, 0,25 mmol, 1 equiv.}, 2,5-
dimetil-2H-pirazol-3-ilamina (0,055 g, 0,50 mmoi, 2 equiv.), Cs,CO; (0,24 g, 0,74
mmol, 3 equiv.) y 1,4-dioxano (3 ml). La mezcla resultante se desgasificé con N,
durante 30 minutos. Después, se afadieron Pd(OAc), (0,015 g, 0,07 mmol, 0,27

(o
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equiv.) y BINAP (0,048 g, 0,074 mmol, 0,3 equiv.) y la mezcla se desgasificd de
nuevo con N, durante 10 minutos mas. La mezcla de reaccion resultante se irradié
en un microondas CEM a 110°C y a 150 W durante 45 min. E! progreso de la
reaccion se controlé por LCMS. Después de que se completara, el Cs,CO; se retird
por filtracién y el filtrado se concentré a presion reducida. El producto en bruto
resultante se purificé por cromatografia en columna sobre alimina neutra usando
MeOH al 0,2%-DCM como eluyente. Esto dio el compuesto del titulo en forma de un
solido de color blanquecino (180 mg, 48%). 'H-RMN (400 MHz, DMSO-ds): 5 2,02-
2,10 (m, 6H), 2,73-2,74 (d, 3H, J = 4,48 Hz), 3,53 (s, 3H), 5,05 (s, 1H), 5,31 (s, 1H),
5,97 (s, 1H), 6,67 (s, 1H), 6,90-7,05 (m, 1H}, 7,4-7,65 {m, 2H), 7,61-7,63 (d, 1H, J=
7,04 Hz), 7,76 (s, 1H), 8,48 (s, 1H), 8,54-8,67 (s a, 1H), 9,61 (s, 1H). LC-MS [M+H]"
= 3774.

Ejemplo 58
2-]2-(2,5-Dimetil-2H-pirazol-3-ilamino)-5-isopropil-piridin-4-ilamino]-N-metil-
benzamida

N~
H

5

Una solucién de 2-[2-(2,5-dimetil-2H-pirazol-3-ilamino}-5-isopropenil-piridin- (‘

4-ilamino)-N-metil-benzamida (0,13 g, 0,345 mmol, 1 equiv.) en etanol (10 mi) se
desgasificé con N; y a esto se le afadid PtO, (0,012 g, 0,052 mmol, 0,15 equiv.). La
mezcla resultante se agitdo a temperatura ambiente en una atmésfera de H, con
presion de globo durante 10 h. Después de que se completara la reaccién, se filiré
a través de un lecho de celite que después se lavé con etancl (10 ml). El filtrado se
evapord a presién reducida para dar un residuo sélido que se purificé por lavado
con éter dietilico para dar el compuesto del titulo en forma de un sélido de ¢olor gris
(80 mg, 61%). "H-RMN (400 MHz, DMSO-ds): § 1,24-1,26 (d, 6H, J = 6,76 Hz), 2,05
(s, 3H), 2,75-2,76 (d, 3H, J = 4,48 Hz), 2,89-3,10 (m, 1H), 3,53 (s, 3H), 5,96 (s, 1H),
6,67 (s, 1H), 6,85-7,10 (m, 1H), 7,40-7,50 (m, 2H), 7,65-7,67 (d, 1H, J = 7,76 Hz),
7,86 (s, 1H), 8,36 (s, 1H), 8,60-8,70 (s a, 1H), 9,89 (s, 1H). LC-MS [M+H]" = 379,2.
Ejemplo 59
2-{{5-Cloro-2-[(1,5-dimetil-1H-pirazol-4-illamino]-4-piridinil }amino)-N-metilbenzamida
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A un tubo de 10 ml que puede cerrarse hermeéticamente se le afiadieron 2-
[(2,5-dicloro-4-piridinil)Jamino]-N-metilbenzamida (95 mg, 0,321 mmol), 1,5-dimetil-
1H-pirazol-4-amina (35,7 mg, 0,321 mmol), BINAP (20 mg, 0,032 mmol}, carbonato
de cesio (314 mg, 0,964 mmol) y acetato de paladio {Il) (7,21 mg, 0,032 mmol) en
1,4-dioxano (5 ml). El recipiente de reaccién se cerrd herméticamente y se calenté a
150°C durante 1 h. La mezcla de reaccion se purificé usando una HPLC prep (acido
férmico al 0,1%, agua de 5 al 95%:acetonitrilo). Las fracciones se combinaron y se
evaporaron. Se aisld 2-({5-cloro-2-[(1,5-dimetil-1H-pirazol-4-ilyaminc]-4-
piridinil}amino)-N-metilbenzamida (16 mg, 0,037 mmol, rendimiento de 11,38%) en
forma de un aceite de color amarillo
LCMS (M+H)" = 371,1; 1H RMN (400 MHz, MeOD) & ppm 2,17 (s, 3 H) 2,91 (s, 3
H) 3,78 (s, 3H)6,47 (s, 1H) 7,13-724 (m, 1 H) 7,40 (s, 1 H) 7,46 - 7,57 (m, 2 H)
7,67 (dd, J=7,83,1,26 Hz, 1 H) 7,82 (s, 1 H).

Ejemplo 60
2-{[5-Cloro-2-({1-etil-3-[(metiloxi)metil]l- 1H-pirazol-5-il}amino}-4-piridiniljlamino}-N-

metilbenzamida

60a) 1-Etil-3-[{metiloxi)metill-1H-pirazol-5-amina

NH,
LA
N_
0
\

A un matraz de fondo redondo de 25 mi se le ariadieron 4-(metiloxi)-3-
oxobutanocnitrilo (500 mg, 4,42 mmol), etil hidrazina (655 mg, 4,42 mmol) y HCi 2 M
(2,210 ml, 4,42 mmol) en etanol (10 mi). La mezcla de reaccidbn se agitd a
temperatura ambiente durante una noche. Después, la mezcla de reaccion se
evapord y se repartié entre 20 ml de acetato de etilo y 20 ml de Na,CO; 1 M. La
capa organica se lavd con salmuera, se filtrd y se evapord para obtener 1-etil-3-
[(metiloxi)metil]- 1H-pirazol-5-amina (450 mg, 2,465 mmol, rendimiento de 55,8%) en
forma de un aceite de color amarillo. El producto se usé en fa siguiente etapa sin
purificacioén adicional. LCMS (M+H)" = 156,1; 1H RMN (400 MHz, DMSQ-d;) § ppm
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1,20 (t, J=7,20Hz, 3H) 3,19 (s, 3H) 3,82 (¢, J =7,33 Hz, 2 H) 4,11 (s, 2 H) 5,11
(s,2H) 522 (s, 1 H).

60b) 2-{[5-cloro-2-({1-etil-3-[(metiloxi)metil]- 1H-pirazol-5-il}amino)-4-
piridinillamino}-N-metilbenzamida
\
° Cl
4 NS
N AL

N™ °N NH O

J H -
g

El compuesto dei titulo se prepard sustancialmente como se ha escrito en el
Ejemplo 59 con la excepcidn de que se usd 1-etil-3-[(metiloxi)metil}-1H-pirazol-5-
amina en lugar de 5-amino-1-metil-1H-pirazol. LCMS (M+H)' = 4151 (M+H); 1H
RMN (400 MHz, DMSO-dg) 6 ppm 1,24 (t, J=7,20 Hz, 3 H) 2,78 (d, J =455 Hz, 3
H) 3,23 (s, 3H) 3,95 (¢, J = 7,07 Hz, 2 H) 4,25 (s, 2 H) 6,20 (s, 1 H} 6,77 (s, 1 H})
7,05-7,16(m, 1 H) 7,44 -7,60 (m, 2H) 7,70 (dd, J = 7,83, 1,26 Hz, 1 H} 8,01 (s, 1
H)863(s, 1H)869(c,J=4,29Hz, 1H) 10,12 (s, 1H).

Ejemplo 61
2-[(5-Cloro-2-{[3-[(etiloxi)metil]-1-(1-metiletil)- 1H-pirazoi-5-illamino}-4-

piridinillJamino]-N-metilbenzamida

irazol-5-amina

A un matraz de fondo redondo de 25 ml se le afiadieron 4-(etiloxi}-3-
oxobutanonitrilo (550 mg, 4,33 mmol)}, hidrocloruro de isopropil hidrazina (478 mg,
4,33 mmol) y HCI (2,163 ml, 4,33 mmol) en Etanol (10 ml}. La mezcla de reaccion
se agitd a temperatura ambiente durante una noche. Después, la mezcla de
reaccion se evaporé y se repartioé entre 20 ml de acetato de etilo y 20 ml de Na;CO,
1 M. La capa organica se lavé con salmuera, se filtro y se evaporé. Se aislé 3-
[(etiloxi)metil)-1-(1-metiletil)-1H-pirazol-5-amina (520 mg, 2,84 mmol, rendimiento de
65,6%) en forma de un aceite de color amarillo. El producto se usé en la siguiente
etapa sin purificacion adicional. 1TH RMN (400 MHz, DMSO-ds) 8 ppm 1,09 (t, J =
707Hz, 3H)1,26(d, J=86,57Hz, 6 H) 3,40 (c, J=6,91 Hz, 2H) 4,16 (s, 2 H) 4,32
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(quintuplete, J = 6,57 Hz, 1 H) 5,06 (s, 2 H) 5,22 (s, 1 H)
61b)  2-[(5-Cloro-2-{[3-[(etiloxi)metill-1-(1-metiletil)-1H-pirazol-5-illaminc}-4-
piridinil}amino]-N-metilbenzamida

\

=y
v

El compuesto del titulo se preparé sustanciaimente como se ha escrito en el
Ejemplo 59 con la excepcion de que se usé 3-[(etiloxi)metil]-1-(1-metiletil)-1H-
pirazol-5-amina en lugar de S-amino-1-metil-1H-pirazol. LCMS (ES) m/z = 4431
(M+H); 1H RMN (400 MHz, MeOD} & ppm 1,21 (t, J = 7,07 Hz, 3 H) 1,40 (d, J = 6,82
Hz, 6 H) 2,91 (s, 3 H) 3,56 {c, J = 6,91 Hz, 2 H) 4,45 (s, 2 H) 4,53 (quintuplete, J =
669 Hz, 1 H)6,17 (s, 1TH) 6,60 (s, 1H)7,05-7,18 (m, 1 H) 740 - 7,56 (m, 2 H)
762-770(m, 1H)792(s, 1 H)

Ejemplo 62
2-{[5-Cloro-2-{{1-etil-3-[(etiloxi)metil]- 1 H-pirazol-5-il}aminc)-4-piridinillamino}-N-
metilbenzamida

62a) 1-Etil-3-[{etiloxi)metil]-1H-pirazol-5-amina

NH,
LA
N_

0
.

A un matraz de fondo redondo de 25 ml se le anadieron 4-(etiloxi)-3-
oxobutanonitrilo (550 mg, 4,33 mmol), oxalato de etil hidrazina (641 mg, 4,33 mmol)
y HCI (2,163 ml, 4,33 mmol) en etanol (10 ml). La mezcla de reaccidon se agitd a
temperatura ambiente durante una noche. Después, la mezcla de reaccién se
evapord y se repartié entre 20 ml de acetato de etilo y 20 ml de Na,CO; 1 M. La
capa organica se lavd con salmuera, se filtrd y se evapord. Se aislé 1-etil-3-
[(etiloxi)metil]-1H-pirazol-5-amina (420 mg, 2,234 mmol, rendimiento de 51,6%) en
forma de un aceite de color amarillo. El producto se usé en la siguiente etapa sin
purificacién adicional. LCMS (M+H)" = 170,1 (M+H); 1H RMN (400 MHz, DMSO-ds)
dppm 1,08 (t, J=695Hz, 3 H) 1,19 (t, J=7,07 Hz, 3H) 3,37 - 3,43 (m, 2 H) 3,81
(c,J=7,24Hz, 2H)4,15 (s, 2H) 5,09 (s, 2 H) 5,22 (s, 1 H).
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62b) 2-{[5-Cloro-2-{{1-etii-3-[(etiloxi)metil]-1H-pirazoi-5-il}amino)-4-

piridinillamino}-N-metilbenzamida

(
RS oe

% N™™S
L,

N

_J H P
<R

El compuesto dei titulo se prepard sustanciaimente como se ha escrito en el
Ejemplo 59 con la excepcion de que se usd 1-etil-3-[(etiloxi)metil]-1H-pirazol-5-
amina en lugar de S5-amino-1-metil-1H-pirazol. LCMS (M+H)" = 429,1 (M+H); 1H
RMN (400 MHz, MeOD) & ppm 1,21 (t, J = 7,07 Hz, 3 H) 1,34 {t, J = 7,33 Hz, 3 H)
291(s,3H)3,55(c, J=6,91Hz, 2H) 4,04 (c, J=7,33Hz, 2H) 4,43 (s, 2 H) 6,22
(s, 1H) 6,66 (s, 1H)7,10-720(m, 1 H) 7,45-753 (m, 1 H) 7,563 - 7,68 (m, 1 H)
7,66 (dd, J=7,83, 1,52 Hz, 1H) 7,93 (s, 1 H).

Ejemplo 63
2-({5-Cloro-2-[(1-etil-3-metil-1H-pirazol-5-i}aminec]-4-piridinil}amino)-N-hidroxi-N-
metilbenzamida

63a) 2-({5-Cloro-2-[(1-etil-3-metil-1H-pirazol-5-il)amino]-4-
piridinil}amino)benzonitrilo

) NZNC
N

A un tubo de 50 ml se le anadieron 2-[(2,5-dicloro-4-
piridinil)amino]benzonitriic (738 mg, 2,80 mmol), 1-etil-3-metil-1H-pirazol-5-amina
(350 mg, 2,80 mmol), BINAP (696 mg, 1,118 mmol), carbonato de cesio (2733 mg,
8,39 mmol) y acetato de paladio (Il) (62,8 mg, 0,280 mmol) en 1,4-dioxano (15 mi).
La mezcla de reaccion se calenté a 120°C durante 18 h. El sélido se retiré por

filtracién vy se deseché y la solucién se concentrd. Después, el producto se disolvié
en HCI 1 M (1 ml} y se extrajo con EtOAc. La capa organica se deseché. la capa de
agua se neutralizé con NaOH 1 M (a un valor de pH de 8) y se extrajc con EtOAc.
La capa organica se separo, se lavd con salmuera, se secd sobre MgSQ,, se fiitré y
se evaporo. El sdlido se disolvié en 20 ml de EtOAc y se afiadieron 20 ml de agua y
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1 ml de acido acético. La capa organica se separd, se lavé con salmuera, se secé
sobre MgSO0.,, se filtrd y se evapord. Se aisld 2-({5-cloro-2-{(1-etil-3-metil-1H-pirazol-
5-ilyamino}-4-piridinil}amino)benzonitriio (450 mg, 1,275 mmoi, rendimiento de
45,6%) en forma de una espuma de color naranja. Este producto se usé en la
siguiente etapa sin purificacion adicional. LCMS (M+H)" = 353,1; 1H RMN (400
MHz, DMSO-ds) 6 ppm 1,19 (t, J=7,20 Hz, 3H) 1,91 (s, 3H) 3,84 (c, J= 7,24 Hz, 2
H) 5,92 (s, 1TH) 6,03 (s, 1H) 7,41 (td, J=7,64, 0,88 Hz, 1 H) 7,48 (d, J = 8,08 Hz, 1
H) 7,76 (td, J = 7,83, 1,52 Hz, 1 H) 7,91 (dd, J = 7,83, 1,52 Hz, 1 H) 7,96 (s, 1 H)
847 (d, J=7,07Hz, 1H)11,98 (s a, 1H)

63b) Acido 2-({5-cloro-2-[(1-etil-3-metil-1H-pirazol-5-il}amino]-4-
piridinil}amino)benzoico
ey
"\ N7 X
J H H
0O~ OH

A un matraz de fondo redondo de 50 m! se le afadieron 2-{{5-cloro-2-[(1-etil-
3-metil-1H-pirazol-5-ilyamino]-4-piridinil}amino)benzonitrilo (300 mg, 0,850 mmol) y
una solucién 1 M de NaOH (10 ml, 10,00 mmol} en 1,4-dioxano {10 mi). La mezcla
se calentd a reflujo durante 18 horas. Se afiadi¢ acetato de etilo (20 ml) y las capas
se separaron - todo el producto permanecié en la fase de agua. La fase de agua se
neutralizé con HCI 6 N y se aftadieron 40 ml de acetato de etilo. La capa organica
se separd, se lavd con salmuera, se secd sobre MgSO,, se filtro y se evapord. Se
aisio acido 2-({5-cloro-2-[(1-etil-3-metil-1H-pirazol-5-il)amino]-4-
piridinil}amino)benzoico (220 mg, 0,562 mmol, rendimiento de 66,1%) en forma de
un sdélido de color blanquecino y se usé en la siguiente etapa sin purificacion
adicional. LCMS (M+H)" = 372,1; 1H RMN (400 MHz, MeOD) 6 ppm 1,33 (t, J =
7,20Hz, 4H) 2,22 (s, 3H)4,00(c, J=7,33Hz, 2H)6,01 (s, 1H) 6,82 (s, 1 H) 7,06
{td, J=752,114Hz, 1H)739-749(m, 1H)749-755(m,1H)7,87-7,94 (m, 1
H) 8,05 (dd, 4 = 7,83, 1,52 Hz, 1 H).

83c) _2-({5-Cloro-2-{(1-etil-3-metil-1H-pirazol-5-ilJamino]-4-piridinil}amino)-N-
hidroxi-N-metilbenzamida

(03
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Una solucion de acido 2-({5-cloro-2-[{1-etil-3-metil-1H-pirazol-5-il)amino]-4-
piridiniljamino)benzeico (55 mg, 0,148 mmol), HOBT (22,65 mg, 0,148 mmol) y
EDC (28,4 mg, 0,148 mmol) en N,N-dimetilformamida (DMF} (5 ml) se agité en una
atmésfera de nitrogeno a temp. ambiente durante 30 minutos. A esta solucion se le
anadié N-metilhidroxilamina (12,35 mg, 0,148 mmol) y la solucién se agitdé durante
15 minutos méas. La mezcla de reaccién se enfrid a 5°C y se afadié gota a gota
DIEA (0,052 ml, 0,296 mmol). Después de la adicién, la mezcla de reaccion se agité
a temperatura ambiente durante una noche. La mezcla de reaccion se purificd
usando HPLC preparativa (acide formico al 0,1%, agua de 5 a 95%:acetonitrilo).
Las fracciones se combinaron y se evaporaron. Se aisldé 2-({5-cloro-2-[(1-etil-3-
metil-1H-pirazol-5-ilyamino]-4-piridinil}amino)-N-hidroxi-N-metilbenzamida (16 mag,
0,034 mmol, rendimiento de 23,05%) en forma de un sélido de color blanco. LCMS
(M+H)" = 401,0 (M+H); 1H RMN (400 MHz, MeOD) & ppm 1,30 (t, J = 7,20 Hz, 3 H})
219(s,3H)3,37(d, J=1,52Hz, 3H) 3,96 (c, J =7,07 Hz, 2 H) 5,95 (s, 1 H) 6,32
(s, 1TH)7,21-733 (M 1H)742-753(m,2H)7,56(d, J=7,33Hz, 1H) 786 (s, 1
H).

Ejemplo 64
1-etil-3-metil-1H-pirazol-5-il}amino]-4-piridini

(etiloxi)benzamida
Cl
R
N N
/f H H
0 Ir:["o\/

El compuesto del titulo se prepard sustancialmente como se ha escrito en el

Ejemplo 63 con la excepcidén de que se usd hidroclorure de O-etilhidroxilamina en
lugar de N-metilhidroxilamina. LCMS (M+H)* = 4151 (M+H); 1H RMN (400 MHz,
MeOD) & ppm 1,23 - 1,42 (m, 6 H} 2,21 (s, 3 H) 3,87 - 4,10 (m, 4 H) 5,99 (s, 1 H)
6,59(s,1H)7,11-7,28(m, 1H)7,46-771(m, 3 H) 7,92 (s, 1 H).
Intermedio 13
6-Cloro-4-yodo-nicotinonitrilo
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A una mezcla de THF (100 ml) y hexano (40 mi) en atmdsfera de nitrégeno
se le afadié DIPA (22,21 mi, 158,78 mmol, 1,1 equiv.). La mezcla se enfri6 a —
80°C y a esto se le arfiadié gota a gota n-BuLi (63,57 mi, 158,78 mmol, 1,1 equiv.).
Después de que se completara la adicion, la mezcla resultante se dej6 calentar y se
agitd a — 10°C durante 15 min. La mezcla de reaccion se enfrié de nuevo a - 80°C y
se afadio gota a gota una solucion de 8-cloro-nicotinonitrilo (20 g, 144,35 mmol, 1
equiv.) en THF (100 ml). La mezcla resultante se agité a -80°C durante 1 h.
Después de 1 h, se afladié en una porcidn una solucidén de yodo (43,96 g, 173,22
mmol, 1,2 equiv.) en THF (100 ml). Después de que se completara la reaccién, la
reaccién se interrumpié con agua (100 ml) y se extrajo con éter dietilico (6 x 100
ml). LL.as capas organicas combinadas se lavaron con una solucidn saturada de
tiosulfato sédico (2 x 100 mi), se secaron sobre sulfato sédico, se filtraron y se
concentraron al vacio para dar el producto en bruto. El compuesto en bruto se
purificé por cromatografia en columna sobre gel de silice (malla 100-200) usando
acetato de etilo al 2%-hexano como eluyente para producir el compuesto del titulo
en forma de un sélido de color ligeramente amarillo (15 g, 39%). 'H-RMN (400 MHz,
DMSO-dg). & 8,38 (s, 1H), 8,79 (s, 1H). LC-MS calculado para C¢H,CIIN; (M+H)

264,90, encontrado 264,9.

Intermedio 14
2-(2-Cloro-5-cianopiridin-4-ilamino)-N-metilbenzamida
2N

s
jod
|
> NH 0

Una mezcla de 6-cloro-4-yodo-nicotinonitrilo (14 g, 53,03 mmol, 1 equiv.), 2-
amino-N-metoxi-benzamida (7,96 g, 53,03 mmol, 1 equiv.) y KsPO, (28,14 g, 132,57
mmol, 2,5 equiv.) en 1,4-dioxano (250 m!) se desgasificé con N, durante 1 h. A esta
mezcla se le afiadieron Pd(OAc); (0,238 g, 1,06 mmol, 0,02 equiv.) y DPEPhos
(2,28 g, 4,24 mmol, 0,08 equiv.). La mezcla de reaccidn resultante se desgasificé
con N; durante 15 min mas, después de lo cual la mezcla de reaccidn resultante se
agité a 110°C durante una noche. Después de que se completara la reaccion, el
material sélido se recogid por filtracion, se disolvidé en agua (500 ml) y se extrajo
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con acetato de etilo (5 x 200 ml). Las capas organicas combinadas se secaron
sobre sulfato sédico, se filtraron y se concentraron a presion reducida para dar el
material en bruto. Se purificé por cromatografia en columna sobre gel de silice
(malla 60-120) usando amoniaco metanclico al 0,2% (amoniaco al 10% en MeOH)
en diclorometano como eluyente para dar el compuesto del tituio en forma de un
sélido de color amarillo palido (9 g, 59%). 'H-RMN (400 MHz, DMSO-dq): & 2,75 (d,
3H, J = 4,56 Hz), 7,09 (s, 1H), 7,25-7,35 (m, 1H), 7,563-7,60 (m, 2H), 7,72 (d, 1H, J =
7.48 Hz), 8,56 (s, 1H), 8,69-8,79 (s a, 1H), 10,65 (s, 1H). LC-MS calculado para
C14H11CIN,O (M+H) 287,06, encontrado 286,9.
Intermedio 15

5-[4-(2-Hidroxieti!)-1-piperazinill-N-metil-2-nitrcbenzamida 3

O;\’ON OH
O,N _
Una solucion de 5-fluoro-N-metil-2-nitrobenzamida, 1-(2-

hidroxietil)piperazina y base de Hunig en 20 m! de DMF se agité a temperatura
ambiente durante el fin de semana. La mezcla resultante se sometid a evaporacién
rotatoria a sequedad y el residuc se purificé por SF40-150 en columna ultrarrapida
a MeCH al 2%-10%/CH,Cl,. El producto surgid en MeCOH al 7%/CH.Cl;. MS (ES)
m/e 309 [M+H)].

Intermedio 16

2-amino-5-[4-(2-Hidroxietil)-1-piperazinilj-N-metilbenzamida 4
0 NTY
N— '\/N‘B

HO

Una solucién de 5-[4-(2-hidroxietil}-1-piperazinil]-N-metil-2-nitrobenzamida 3
en 250 ml de MeOH en un matraz de fondo redondo de 250 m! se agitd a
temperatura ambiente en un globo de hidrégeno durante una noche. La mezcla
resuitante se filtrd para eliminar el catalizador de Pd. El analisis por TLC en MeOH
al 10%/CH;Cl; no mostré mdas material de partida y si un producto principal. El
disolvente se sometié a evaporacion rotatoria a sequedad y el residuc se usé sin
purificacion adicional. MS (ES) m/e 279 [M+H].

Ejemplo 65
2-{{5-Ciano-2-[(1.3-dimetil-1H-pirazol-5-il}amino]-4-piridini}amino)-N-
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metilbenzamida
=N
|
HN" N "NH O
N)% ©/l"'

Se sintetizd 2-({5-ciano-2-[(1,3-dimetil-1H-pirazol-5-il)Jamino]-4-
piridinilfamino)-N-metilbenzamida sustancialmente de acuerdo con el procedimiento

del ejemplo 55 usando el Intermedio 15 y 5-amino-1,3-dimetilpirazol. '"H-RMN (400
MHz, DMSO-d;): 5 2,08 (d, 3H), 2,77 (d, 3H), 3,53 (s, 3H), 6,01 (s, 1H), 6,59 (s, 1H),
6,01 (s, 1H), 7,18 (t, 1H), 7,54 (t, 2H), 7,72 (d, 1H), 8,33 (s, 1H), 8,71 (d, 1H), 9,15
(s, 1H), 10,33 (s, 1H). LC-MS (M+H)" = 362,0.

Ejemplo 66
2-[{2.5-Dicloro-4-piridinil)Jamino]-5-[4-(2-hidroxietil)- 1-piperazinil]-N-metilbenzamida
6

cl n
1
N
{0,
HO

Un tubo cerrado herméticamente se cargd con 2 5-dicloro-4-yodopiridina, 2-
amino-5-[4-(2-hidroxietil)-1-piperazinil]-N-metilbenzamida 4 y carbonato de cesio en
1,4-dioxano. La mezcla de reaccion se desgasificéd con nitrogeno durante 10 min. Al
mismo tiempo, se afadieron BINAP y acetato de paladio (Il) y la mezcla de reaccion
se calentd en 120°C en un bafio de aceite durante una noche.

El analisis por TLC en EtOAc al 10%/hexanc no mostréd 2 5-dicloro-4-
indopiridina. El andlisis por TLC en MeOH al 10%/CH,Cl; no mostré 2-amino-5-[4-
{(2-hidroxietil)-1-piperazinil]-N-metilbenzamida. El analisis por LCMS mostrd que la
reaccion tenia un pico que podria ser el producto deseado. Mientras la temperatura
de la mezcla de reaccién se mantenia a aproximadamente 80°C, se filtré y el séfido
se lavé con THF y CH.CN. E! sélido se filtrd, se secéd al vacio y se purificé con una
columna ultrarrapida con MeOH al 1-8%/CH,Cl,, para dar el producto del titulo en
forma de un aceite de color pardo. MS (ES) m/e 426 [M+2H].

Ejemplo 67
2-({5-Cloro-2-[(1-etil-1H-pirazol-5-ilJaminol-4-piridinil}amino)-5-[4-(2-hidroxietii)-1-
piperazinill-N-metilbenzamida 8

1Y
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Un tubo cerrado herméticamente se cargdé con 2-[(2,5-dicloro-4-
piridinil)amino]-5-[4-(2-hidroxietil)-1-piperazinil]-N-metilbenzamida 6, 1-etil-TH-
pirazol-5-amina y carbonato de cesio en 1,4-dioxano. La mezcla de reaccion se
desgasificd con nitrégeno durante 10 min. Al mismo tiempo, se afiadieron BINAP y
acetato de paladio (ll) y la mezcla de reaccién se calenté a 160°C en el microondas
durante 40 minutos. El analisis por LCMS mostroé un pico que se cree que era el
producto deseado. El disolvente se sometié a evaporacion rotatoria a sequedad y el
residuo se purificé por HPLC para dar el producto del titulo. MS (ES) m/e 500
[M+H].

Ejemplo 68
2-({5-Cloro-2-[(1,3-dimetil-1H-pirazol-5-ilaminol-4-piridinil}amino)-5-[4-~(2-
hidroxietil)-1-piperazinil]-N-metilbenzamida 10

Un tubo cerrado herméticamente se cargd con 2-[(2,5-dicloro-4-
piridinil)amino)-5-[4-(2-hidroxietil)- 1-piperazinill-N-metilbpenzamida 6, 1-etil-1H-
pirazol-5-amina y carbonato de cesio en 1,4-dioxano. La mezcla de reaccién se
desgasificé con nitrégeno durante 10 min. Después, se afadieron BINAP y acetato
de paladio (i} y la mezcla de reaccién se calentd a 160°C en el microondas durante
40 minutos. El analisis por LCMS mostro el pico que se cree que comresponde al
producto deseado. El disolvente se sometié a evaporacion rotatoria a sequedad y el
residuo se purificé por HPLC para dar el producto. MS (ES) m/e 500 [M+H].

Ejemplo 62
4-Cloro-2-[(5-cloro-2-{[3-metil-1-(1-metiletil}- 1H-pirazoi-5-illamino}-4-piridinillamino}-
N-{metiloxi}benzamida

¢



10

15

20

25

30

-87 -

N Ci o
I — N\ ~
N N ©
H
PR
‘N_
cl

A una solucion desgasificada de 2,5-dicloro-4-yodopiridina (4,5 g, 16,43

Etapa 1.

mmol), 2-amino-4-clorobenzonitrilo (2,507 g, 16,43 mmol) y trifosfato potasico
(10,46 g, 49,3 mmol) en 1,4-dioxano (60 ml) agitada en una atmaosfera de nitrégeno
a temperatura ambiente se le afiadieron DPEPhos (0,708 g, 1,314 mmol) y acetato
de paladio (0,148 g, 0,657 mmol). La mezcla de reaccién se agitd a la temperatura
de reflujo durante 18 h. La mezcla de reaccion se filtrd. La solucién se evapord. Se
afadié éter (50 ml) y el sélido formado se filtr6. Se aislé 4-cloro-2-[(2,5-dicloro-4-
piridinil)amino]benzonitrilo (2,8 g, 9,38 mmol, rendimiento de 57,1%) en forma de un
sélido de color naranja. 'H RMN (400 MHz, DMSO-ds) 5 ppm 6,70 (s, 1 H) 7,53 {dd,
J=834,202Hz, 1H)765(d, J=202Hz, 1H)795(d, J=28,34 Hz, 1 H) 8,28 (s,
1H) 9,12 (s a, 1 H); Tr de HPLC = 3,50 min, MS (ESI): 288,0, 300,0 [M+H]".

Etapa 2.

Se desgasificod una solucién de 4-cloro-2-[(2,5-dicloro-4-
piridinil)amino]benzonitrilo (2,8 g, 9,38 mmol), 3-metil-1-(1-metiletil)-1H-pirazol-5-
amina (1,305 g, 9,38 mmol) y carbonato de cesio (9,17 g, 28,1 mmol) en 1,4-
dioxano (40 ml). Se afadio DPEPhos (0,404 g, 0,750 mmol} seguido de acetato de
paladio {0,084 g, 0,375 mmol) y la suspension se calentd a reflujo durante una
noche. El sélido se filtrd, la mezcla de reaccién se evaporé. El aceite de color negro
se purificé por cromatografia en columna ultrarrapida sobre gel de silice (EtOAc al
5%:DCM). Las fracciones combinadas se evaporaron. El aceite resultante se
disolvio en dioxano (20 ml), se anadid hidroxido sédico (20 ml, 20,00 mmol) y la
mezcla de reaccién se calentd a reflujo durante una noche. Las capas se separaron
y la capa organica se lavd con 20 ml de NaOH 1 M. Las capas acuosas se
combinaron y se lavaron con EtOAc. Las capas organicas combinadas se lavaron
con agua y salmuera, se secaron sobre MgSO, y se filtraron. La solucién se
evaporg, se suspendié en acetonitrilo y se filtrd. Se aislé acido 4-cloro-2-[(5-cloro-2-
{[3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-4-piridinil)amino]benzoico (260 mg,
0,619 mmol, rendimiento de 6,60%) en forma de un sélido de color amarillo. 'H

|06
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RMN (400 MHz, DMSO-dg) 3 ppm 1,28 (d, J = 6,57 Hz, 6 H) 1,91 (s, 1H) 213 (s, 3
H) 4,43 (quintuplete, J = 6,57 Hz, 1 H) §,97 (s, 1 H) 6,78 (s, 1 H) 7,05 (dd, J = 8,46,
1,89Hz, 1H) 7,48 (d, J=1,77 Hz, 1 H) 7,96 (d, J = 8,34 Hz, 1 H) 8,03 (s, 1 H) 8,61
(s, 1 H); Tr de HPLC = 2,70 min, MS (ESI): 420,1, 422,0 [M+H]".

Etapa 3.

A la solucion de acido 4-cloro-2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-
pirazol-5-ilJamino}-4-piridinil)amino]benzoicc (260 mg, 0,619 mmol) en N,N-
dimetilformamida (DMF) (20 ml) se le afadieron HOBT (114 mg, 0,742 mmol) y
EDC (142 mg, 0,742 mmol} y la mezcla de reaccion se agitd durante 30 min. A esta
solucién se le anadid hidrocloruro de O-metoxilamina (62,0 mg, 0,742 mmol} y
después de 30 min la reaccién se enfrié a 0°C y se afadio DIEA (0,323 ml, 1,856
mmol). La mezcla de reaccién se agité a temperatura ambiente durante el fin de
semana. Se afiadié agua (100 ml) seguido de acido acético (1 ml) y la mezcla de
reaccidon se extrajo con 2 x 50 ml de acetato de etilo. La capa organica se lavé con
2 x 50 ml de KHCO; sat. y salmuera, se secé sobre MgSQ, y se evapord. El aceite
de color amarillo resultante se purificé por cromatografia en columna ultrarrapida
sobre gel de silice usando DCM:EtOAc (de 10% a 100%). Se aislé 4-cloro-2-{(5-
cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-4-piridinil)amino}-N-
(metiloxi)benzamida (85 mg, 0,180 mmol, rendimiento de 29,1%) en forma de una
espuma de color blanco. 'H RMN (400 MHz, DMSO-ds) 8 ppm 1,27 (d, J = 6,57 Hz,
6 H) 2,12 (s, 3 H) 3,70 (s, 3 H) 4,41 (quintuplete, J = 6,57 Hz, 1 H) 5,95 (s, 1 H) 6,66
(s, 1TH)7,01-7,39(m, 1H)7,55-7,88(m, 2H) 8,02 (s, 1 H) 8,60 (s, 1 H} 9,76 (s a,
1 H) 12,01 (s a, 1 H); Trde HPLC = 2,50 min, MS (ESI). 449,0, 451,1 [M+H]".

Ejemplo 70
4-Cloro-2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-iflamino}-4-piridinilJamino]-

N-(metiloxi)benzamida

Cl
NT = o
| _ N\ -
N N o
N

.

H

)\N
\
N

Cl

Etapa 1:

A una solucién desgasificada de 2,5-dicloro-4-yodopiridina (4,5 g, 16,43
mmol), 2-amino-5-clorobenzonitrilo (2,507 g, 16,43 mmol) y trifosfato potasico
(10,46 g, 49,3 mmol} en 1,4-dioxanc (60 ml) agitada en una atmésfera de nitrégeno
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a temperatura ambiente se le afiadieron DPEPhos (0,708 g, 1,314 mmol) y acetato
de paladio (0,148 g, 0,657 mmol). La mezcla de reaccidn se agitdé a la temperatura
de reflujo durante 18 h. La mezcla de reaccién se filtr6. La mezcla de reaccion se
evapord. Se afadid éter (50 ml) y el sélido se filtr6. Se aislé 5-cloro-2-[(2,5-dicloro-
4-piridiniljamino]benzonitrilo (1,8 g, 5,43 mmol, rendimiento de 33,0%) en forma de
un sdlido de color naranja. 'H RMN (400 MHz, DMSO-ds) & ppm 6,63 (s, 1 H) 7,52
(d, J=859Hz 1H)781(dd, J=8,59 253Hz, 1H)8,09(d, J=253Hz, 1H)824
(s, 1 H) 9,06 (s a, 1 H); Tr de HPLC = 3,53 min, MS (ESI): 298,0, 299,9 [M+H]".
Etapa 2.

A una solucion de 5-cloro-2-[(2,5-dicloro-4-piridinil}amino]benzonitrilo (1,8 g,
6,03 mmol) y 3-metil-1-(1-metiletil)-1H-pirazol-5-amina (0,839 g, 6,03 mmol) en 1,4-
dioxano (40 ml) se le afiadié carbonato de cesio (5,89 g, 18,09 mmol) y la mezcla
de reaccién se desgasific6. Se afiadié DPEPhos (0,260 g, 0,482 mmol) seguido de
acetato de paladio (0,054 g, 0,241 mmol) y la mezcla de reaccion se calenté a
reflujo durante una noche. Después, la suspension se filtré. El dioxano se evapord.
El sélido se repartié entre HCl 1 M y acetato de etilo. Las capas se separaron y la
capa organica se deseché. La capa que contenia HCI se neutralizé y se extrajo con
2 x 50 ml de acetato de etilo. Las capas organicas se combinaron, se lavaron con
salmuera, se secaron sobre MgSQ,, se filtraron y se evaporaron. Se aislé 5-cloro-2-
[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-4-piridinil)amino]benzonitrilo
(850 mg, 2,118 mmol, rendimiento de 35,1%) en forma de un sdlido de color
amarillo. '"H RMN (400 MHz, DMSO-ds) 8 ppm 1,25 (d, J = 6,57 Hz, 6 H) 2,09 (s, 3
H) 4,35 (quintuplete, J = 6,57 Hz, 1 H} 5,89 (s, 1 H) 6,03 (s, 1 H) 7,46 (d, J = 8,84
Hz, 1 H) 7,81 (dd, J = 8,72, 265 Hz, 1 H) 7,96 (s, 1 H) 8,11 (d, J = 253 Hz, 1 H)
8,42 (s, 1 H) 8,54 (s, 1 H). Tr de HPLC = 2,60 min, MS {(ESI): 400,8, 403,1 [M+H]".
Etapa 3.

Una solucidén de 5-cloro-2-{(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-
illamino}-4-piridinil)amino]benzonitrilo (850 mg, 2,118 mmo!) en hidréxido sodico - 1
M (20 mi, 20,00 mmol) y 1,4-dioxano (20 ml) se calenté a reflujo durante una noche.
Se ariadié acetato de etilo y las capas se separaron. La capa organica se lavo con
NaOH 1 M (40 ml). Las capas acuosas combinadas se lavaron con acetato de etilo.
Las capas organicas se combinaron, se evaporaron, se disolvieron en MeOH y se
evaporaron de nuevo. Se aislé acido 5-cloro-2-[(5-cloro-2-{[3-metil-1-(1-maetiletil)-
1H-pirazol-5-ilJamino}-4-piridinil)Jamino]benzoico (800 mg, 1,903 mmol, rendimiento
de 90%) en forma de un sélido de color amarillo. '"H RMN (400 MHz, DMSO-dg) &
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ppm 1,28 (d, J =6,57 Hz, 6 H} 2,12 (s, 3 H) 4,40 {(quintuplete, J = 6,51 Hz, 1 H) 5,97
(s, TH)6,79(s,1H)7,56-762(m, 1H)762-7,69(m, 1 H)7,94 (d, J=2,27 Hz, 1
H)804 (s, 1H) 858 (s, 1H)994 (sa 1H)1397 (sa, 1 H), Tr de HPLC = 2,65
min, MS (ESI): 420,2, 421,1 [M+H]".

Etapa 4.

A una solucién de Aacido 5-cloro-2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-
pirazol-5-ilJamino}-4-piridiniljamino]benzoico (830 mg, 1,975 mmol} en N,N-
dimetilformamida (20 ml) se le afiadieron HOBT (363 mg, 2,370 mmol) y EDC (454
mg, 2,370 mmol) y la mezcla de reaccién se agité durante 30 min. A esta solucion
se le afadié hidrocloruro de o-metoxilamina (198 mg, 2,370 mmol} y después de 30
min la mezcla se enfric a 0°C. Se anadié DIEA (1,032 ml, 5,92 mmol}). La mezcla de
reaccion se agitd a temperatura ambiente durante el fin de semana. Se afladié agua
(100 ml) seguido de acido acétice (1 ml) y la solucion se extrajo con 2 x 50 mi de
acetato de etilo. La capa organica se lavé con 2 x 50 ml de KHCO; sat. y salmuera,
se seco sobre MgSQ, y se evapor6. El producto se purificé por cromatografia en
columna ultrarrapida sobre gel de silice usando EtOAc:DCM (de 10% a 100%). Se
aislé 5-cloro-2-[{5-cloro-2-{[3-metil-1-(1-metiletil)- 1H-pirazol-5-ilJamino}-4-
piridinil)amino]-N-(metiloxi)benzamida (250 mg, 0,529 mmol, rendimiento de 26,8%)
en forma de una espuma de color blanco. 'H RMN (400 MHz, DMSO-dq) 8 ppm 1,27
(d, d=8657Hz, 6 H) 2,11 (s, 3H) 3,71 (s, 3 H) 420-455(m, 1 H) 594 (s, 1 H)
6,63 (s, 1TH)7,59(s,2H) 767 (s, TH)799 (s, 1H)850(s, 1H)943(sa, 1H)
12,03 (s a, 1 H); Tr de HPLC = 2,46 min, MS (ESI): 449,1, 451,1 [M+H]".

Ejemplo 71
2-[(5-Cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-illamino}-4-piridinilamino]-5-
fluoro-N-{metiloxi)benzamida

Cl
N™ ™ o
l = N\ -~
N N 0
/
H
\
N= F
Etapa 1:

A una solucion desgasificada de 2,5-dicloro-4-yodopiridina (8 g, 29,2 mmol),
2-amino-5-fluorobenzonitrilo (3,98 g, 29,2 mmol) y trifosfato potasico (18,60 g, 88

mmol} en 1,4-dioxanoc (100 ml) agitada en una atmésfera de nitrégeno a
temperatura ambiente se le afiadieron DPEPhos (1,258 g, 2,337 mmol)} y acetato de
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paladio (0,262 g, 1,168 mmol). La mezcla de reaccion se agit6 a la temperatura de
reflujo durante 18 h. La mezcla de reaccion se filtrd. El disolvente se evapord. Se
anadié éter (50 ml) y el sélido se filtrd. Se aisld 2-[(2,5-dicloro-4-piridinil)amino]-5-
fluorobenzonitrilo (7,09 g, 25,1 mmol, rendimiento de 86%) en forma de un sdlido de
color naranja. "H RMN (400 MHz, METANOL-d,} 5 ppm 6,44 (s, 1 H) 7,46 - 7,58 (m,
2 H) 7,66 (dd, J = 8,08, 2,78 Hz, 1 H) 8,08 (s, 1 H); Tr de HPLC = 3,23 min, MS
(ESI): 382,0, 384,19 [M+H]".

Etapa 2.

A una solucién de 2-[(2,5-dicloro-4-piridinil)amino]-5-fluorcbenzonitrilo (7,09
g, 25,1 mmol) y 3-metil-1-(1-metiletil)- 1H-pirazol-5-amina (3,5 g, 25,1 mmol) en 1,4-
dioxano (100 ml) se le afadié carbonato de cesio (24,58 g, 75 mmol) y la mezcla de
reaccién se desgasifico. Se afiadié6 DPEPhos (1,083 g, 2,012 mmol) seguido de
acetato de paladio (0,226 g, 1,006 mmol) y la mezcla de reaccién se calentd a
reflujo durante una noche. Después, la suspension se filtré. El dioxano se retird por
evaporacion. El sélido se purificé por cromatografia en columna ultrarrapida sobre
gel de silice (DCM al 10%:EtOAc). Las fracciones se recogieron y se evapord. El
aceite de color amarillo se disolvidé en éter dietilico, se sonicé y se filtr6. Se aisld 2-
[(5-cloro-2-{[3-metil-1-(1-metiletil}- 1H-pirazol-5-ilJamino}-4-piridinil)amino}-5-
fluorobenzonitrilo {1,3 g, 3,21 mmol, rendimiento de 12,76%) en forma de un sdélido
de color blanco; 'H RMN (400 MHz, METANOL-d,) & ppm 1,35 (d, J = 6,82 Hz, 6 H)
2,20 (s, 3 H) 4,43 (quintuplete, J = 6,69 Hz, 1 H) 5,82 (s, 1 H) 5,89 (s, 1 H) 7,47 -
7,57 (m, 2H) 7,61-7,74 (m, 1 H) 7,88 (s, 1 H); Tr de HPLC = 2,40 min, MS (ESI):
385,2 [M+H]".

Etapa 3.

Una solucién de 2-{(5-cloro-2-{[3-metil-1-{1-metiletil)-1H-pirazol-5-ifjamino}-
4-piridinil)yamino]-5-flucrobenzonitrilo (1,3 g, 3,38 mmol) en hidréxido sodico - 1 M
(10 ml, 10,00 mmol) y 1,4-dioxano (10 ml) se calentd a reflujo durante una noche.
Se afadio acetato de etilo y las capas se separaron. La capa organica se lavé con
NaOH 1 M {40 ml). Las capas acuosas combinadas se lavaron con acetato de etilo
y se neutralizaron con acido acético. El producto se aislé por filtracion. Se aisld
acido 2-[(5-cloro-2-{[3-metil-1-(1-metiletil}-1H-pirazol-5-ilJamino}-4-piridinil)amino]-5-
fluorobenzoico (1,1 g, 2,72 mmol, rendimiento de 27,2%) en forma de un sélido de
color amarillo. 'H RMN (400 MHz, DMSO-ds) & ppm 1,27 (d, J = 6,57 Hz, 6 H) 2,11
{s, 3 H) 4,39 (quintuplete, J = 6,57 Hz, 1 H) 5,95 (s, 1H) 6,70 (s, 1 H} 7,81 (td, J =
8,40, 3,116 Hz, 1 H) 7,61 (dd, J = 9,09, 480 Hz, 1 H) 7,72 (dd, J = 9,22, 3,16 Hz, 1
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H) 8,00 (s, 1 H) 853 (s, 1 H) 8,66 (s a, 1 H) 13,88 (s a, 1 H); Tr de HPLC = 2,44
min, MS (ESI): 404,3 [M+H]".
Etapa 4.

A Ja solucién de acido 2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-
iljamino}-4-piridinil)amino]-5-fluorcbenzoico (1128 mg, 2,79 mmol) en N,N-
dimetilformamida (DMF) (20 ml) se le afadié HOBT (513 mg, 3,35 mmol) seguido
de EDC (643 mg, 3,35 mmol) y la mezcla de reaccion se agité durante 30 min. A
esta solucion se le afiadié hidrocloruro de o-metoxilamina (280 mg, 3,35 mmol) y
después de 30 min a 0°C se afiadié DIEA (1,460 ml, 8,38 mmol). La mezcla de
reaccion se agité a temperatura ambiente 24 h. Se afadié agua (100 ml} seguido de
acido acético (1 ml) y la solucién se extrajo con 2 x 50 ml de acetato de etilo. La
capa organica se separo, se lavé con 2 x 50 ml de KHCO; sat. y salmuera, se secé
sobre MgSOQ, y se evapord. El aceite resultante se suspendié en diclorometano y se
fitr6. Se aisld  2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-4-
piridinil)amino]-5-fluoro-N-(metiloxi)benzamida (620 mg, 1,361 mmol, rendimiento
de 48,7%) en forma de un solido de color blanco. 'H RMN (400 MHz, DMSO-ds) &
ppm 1,26 (d, J = 6,57 Hz, 6 H) 2,10 (s, 3 H) 3,69 (s, 3 H) 4,38 (quintuplete, J = 6,57
Hz, 1H)5,92(s, 1H)6,50(s, 1H)7,41-7,52(m, 2H) 7,58 (dd, J = 8,72, 4,67 Hz, 1
H) 7,96 (s, 1 H) 8,46 (s, 1 H) 9,10 (s, 1 H) 11,95 (s, 1 H); Tr de HPLC = 2,24 min,
MS (ESI): 433 4 [M+H]".

Ejemplo 72
5-Cloro-2-{[3-metil-1-(1-metiletil}-1H-pirazol-5-illJamino}-4-piridinilamino]-3-
fluoro-N-(metiloxi}benzamida

NS
P N,
N N 0
)\ "

Ny F

N

Etapa 1:

A una solucién desgasificada de 2,5-dicloro-4-yodopiridina (8 g, 29,2 mmol),
2-amino-3-fluorobenzonitrilo (3,98 g, 29,2 mmol) y trifosfato potasico (18,60 g, 88
mmol) en 1,4-dioxanc (60 ml) agitada en una atmésfera de nitrégeno a temperatura
ambiente se le afnadieron DPEPhos (1,258 g, 2,337 mmol) y acetato de paladio
(0,262 g, 1,168 mmol) La mezcla de reaccion se agitd a la temperatura de reflujo
durante 18 h. La mezcla de reaccién se filtré. Se afadieron 3-metil-1-(1-metiletil)-
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1H-pirazol-5-amina (4,07 g, 29,2 mmol) y carbonato de cesio (28,6 g, 88 mmol). La
mezcla de reaccion se desgasificé y se afadieron acetato de paladio (0,262 g,
1,168 mmol) y DPEPhos (1,258 g, 2,337 mmol). La mezcla de reaccion se calentd a
reflujo durante una noche. La mezcla de reaccion se filtré y el sdlido se disolvid en
agua, se calent6 a 50°C y se agité durante 10 minutos y después se filtré de nuevo.
Se aislé 2-[(5-cloro-2-{[3-metil-1-(1-metiletil)- 1H-pirazol-5-ilJamino}-4-piridinil)amino}-
3-fluorobenzonitrilo (6 g, 15,59 mmol, rendimiento de 53,4%) en forma de un sélido
de color naranja. '"H RMN (400 MHz, DMSO-de) d ppm 1,23 (d, J = 6,57 Hz, 6 H)
2,07 (s, 3 H) 4,32 (quintuplete, J = 6,57 Hz, 1 H) 5,64 (d, J = 2,02 Hz, 1 H) 5,83 (s, 1
H)7,39-758(m, 1TH)763-782(m 2H)788(s, 1TH)826(sa, 1H)841(sa, 1
H); Tr de HPLC = 2,35 min, MS (ESI): 385,0 (M+H]".

Etapa 2.

Una solucién de 2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-
4-piridinil)amino]-3-fluorcbenzonitrilo (4,5 g, 11,69 mmol) en hidréxido sédico - 1 M
(10 ml, 10,00 mmol) y 1,4-dioxano (10 mi} se calentd a reflujo durante una noche.
Se anadio acetato de etilo y las capas se separaron. L.a capa organica se lavé con
NaOH 1 M (40 ml). Las capas acuosas combinadas se lavaron con acetato de etilo
y se neutralizaron con acido acético. El solido se filtrd. Se aislé 2-[(5-cloro-2-{[3-
metil-1-(1-metiletil)-1 H-pirazol-5-iljJamino}-4-piridinil)amino}-3-fluorobenzoico (3,2 g,
7,53 mmol, rendimiento de 75%) se aisi6 en forma de un sélido de color amarillo. 'H
RMN (400 MHz, DMSO-ds) 5 ppm 1,24 (d, J = 6,57 Hz, 6 H) 2,09 (s, 3 H) 4,34
(quintuplete, J = 6,57 Hz, 1 H) 586 (s, 1 H) 591 (d, J=581 Hz, 1 H) 7,35 (id, J =
8,02, 493 Hz, 1H)754-765(m,1H)7,81(d,J=758Hz, 1H)794 (s, 1H)845
(s, 1H) 8,88 (sa, 1H)13,74 (s a, 1 H); Tr de HPLC = 2,36 min, MS (ESI): 404,3
[M+H]".

Etapa 3.

A una solucién de acido 2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-
ifJamino}-4-piridinillaminol-3-fluorobenzoico (3,2 g, 7,92 mmol} en NN-
dimetilformamida (DMF) (50 ml) se le afiadieron HOBT {1,456 g, 9,51 mmol) y EDC
{1,823 g, 9,51 mmol) y la mezcla de reaccidon se agité durante 30 min. A esta
solucion se le afiadié hidrocloruro de O-metoxilamina (0,794 g, 9,51 mmol).
Después de 30 min, la mezcla de reaccién se enfrié a 0°C y se afadio DIEA (4,14
ml, 23,77 mmol). La mezcla de reaccién se agitd a temperatura ambiente 24 h. Se
afiadié agua (100 ml) seguido de acido acético (1 ml} y la solucién se extrajo con 2
x 50 ml de acetato de etilo. Las capas organicas combinadas se lavaron con 2 x 50
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ml de KHCQ; sat. y salmuera, se secaron sobre MgSQ, y se evaporaron. El aceite
se suspendid en diclorometano y se filtrd. Se aislo 2-[(5-cloro-2-{[3-metil-1-(1-
metiletil)-1H-pirazol-5-ilJamino}-4-piridinil)amino]-3-fluoro-N-(metiloxi)benzamida (1,1
g, 2,414 mmol, rendimiento de 30,5%) en forma de un sdlido de color blanco; fH
RMN (400 MHz, DMSO-d;) & ppm 1,24 (d, J =6,57 Hz, 6 H) 2,08 (s, 3 H) 3,68 (s, 3
H) 4,33 (quintuplete, J = 6,57 Hz, 1 H) 5,83 (d, J=5,05 Hz, 1 H) 5,84 (s, 1 H) 7,30 -
749 (m,2H)7,49-7,63(m, 1H)7,92 (s, 1H)8,41(d J=429Hz 2H)11,85 (s, 1
H); Tr de HPLC = 2,18 min, MS (ESI): 433,3 [M+H]".
Ejemplo 73
2-{(5-Cloro-2-{[3-metil-1-(1-metiletil}-1H-pirazol-5-illamino}-4-piridinil)amino}-4-

fluoro-N-{metiloxi)benzamida

Cl
N™ ™~ O
P N,
N N 0
H
N
\
N=
F
Etapa 1:

A una solucion desgasificada de 2,5-dicloro-4-yodopiridina (5 g, 18,26

mmol), 2-amino-4-fluorobenzonitrilo (2,485 g, 18,26 mmol) y trifosfato potasico
(11,63 g, 54,8 mmol) en 1,4-dioxanc (60 ml) agitada en una atmédsfera de nitrégeno
a temperatura ambiente se le afadieron DPEPhos (0,787 g, 1,460 mmol) y acetato
de paladio (0,164 g, 0,730 mmol). La mezcla de reaccién se agitd a la temperatura
de reflujo durante 18 h. La mezcla de reaccion se filtré. Se afadieron 3-metil-1-(1-
metiletit)-1H-pirazol-5-amina (2,54 g, 18,26 mmol) y carbonato de cesio (17,84 g,
54,8 mmol). La mezcla de reaccién se desgasificé y se ahfadieron acetato de
paladio (0,164 g, 0,730 mmol) y DPEPhos (0,787 g, 1,460 mmol). La mezcla de
reaccion se calentd a reflujo durante una noche. La mezcla de reaccién se filtré. Se
afladid NaOH (60 ml, 60,0 mmol) y la mezcla de reaccién se calenté a reflujo
durante una noche. Se anadié acetato de etilc y las capas se separaron. Los
extractos organicos combinados se lavaron con NaOH 1 M (40 mi). Las capas
acuosas combinadas se lavaron con acetato de etilo y se neutralizaron con acido
acetico. Se aislé acido 2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-4-
piridinil)amino]-4-fluorobenzoico (2,5 g, 6,19 mmol, rendimiento de 33,9%) por
fitracion en forma de un sélido de color amarillo. '"H RMN (400 MHz, DMSO-ds) &
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ppm 1,29 (d, J =6,57 Hz, 6 H) 2,12 (s, 3 H) 4,43 (quintuplete, J = 6,57 Hz, 1 H) 5,99
(s, 1H) 6,86 (s, 1 H)6,87-693 (m, 1H) 734 (dd, J = 11,62, 2,53 Hz, 1 H) 8,03 -
8,10 (m, 2 H) 8,62 (s, 1 H) 10,65 (s a, 1 H); Tr de HPLC = 2,57 min, MS (ESI): 404,2
[M+H]".
Etapa 2.

A una solucion de acido 2-[(5-cloro-2-{[3-metil-1-{1-metiletil)-1H-pirazol-5-
illamino}-4-piridinil)amino]-4-fluorobenzoicc (2,5 g, 6,179 mmol) en N,N-
dimetilformamida (DMF) (50 ml) se le afadieron HOBT (1,138 g, 7,43 mmol) y EDC
{1,424 g, 7,43 mmol) y la mezcla de reaccion se agitd durante 30 min. A esta
solucidon se le anadié hidrocloruro de O-metoxilamina (0,620 g, 7,43 mmol) y
después de 30 min la mezcla se enfrié a 0°C. Después, se afiadio DIEA (3,23 ml,
18,567 mmol). La mezcla de reaccion se agito a temperatura ambiente durante 24 h,
Se afnadié agua (100 mi) seguido de acido acético (1 ml) y la solucidn se extrajo con
2 x 50 ml de acetato de etilo. La capa organica se lavd con 2 x 50 ml de KHCO, sat.
y salmuera, se seco sobre MgSQO, y se condensd. El aceite resultante se purifico
por cromatografia en columna ultrarrapida sobre gel de silice (2:1 de DCM: EtQAc).
Se aisld 2-[(5-cloro-2-{[3-metil-1-(1-metiletil}-1H-pirazol-5-ilJamino}-4-piridinil)amino]-
4-fluoro-N-{metiloxi)benzamida (1 g, 2,195 mmol, rendimiento de 35,5%) en forma
de una espuma de color amarillo. 'H RMN (400 MHz, DMSO-d;) 3 ppm 1,28 (d, J =
6,67 Hz, 6 H) 2,11 (s, 3 H) 3,71 (s, 3 H) 4,41 (quintuplete, J = 6,51 Hz, 1 H) 5,97 (s,
1H)6,74 (s, 1 H) 6,87 - 7,06 (m, 1 H) 7,39 (dd, J = 11,37, 2,53 Hz, 1 H) 7,66 (dd, J
= 846,669 Hz, 1H)803(s, TH)857 (s,1H)98,96(sa, 1H) 11,98 (sa, 1 H), Tr
de HPLC = 2,36 min, MS (ESI): 433,3 [M+H]".

Ejemplo 74

Siguiendo sustancialmente el procedimiento del Ejemplo 8, los siguientes
compuestos pueden prepararse partiendo con 2 5-dicloro-4-yodopiridina o 2-cloro-
4-yodo-5-(trifluorometil)piridina y el 5-aminopirazol apropiadamente sustituido.

74(a). 2-({5-Cloro-2-[(1,3-dimetil-1H-pirazol-5-illamino]-4-piridinil}amino)-3-fluoro-N-

metilbenzamida

“NH
0
HN
o A F \
| I N
N NN
H \

[(©
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74(b). 2-{{5-Cioro-2-[(1-etil-3-metii-1H-pirazcl-5-il}Jamino]-4-piridinil}amino)-3-fluoro-
N-metilbenzamida

“NH

o
HN
Cl ~ F <
LA N
N~ N N
H (.

c). 2-({5-Cloro-2-[{1.5-dimetil-1H-pirazol-4-il}amino]-4-piridinil}amino)-3-fluoro-N-

5 metilbenzamida

“NH

74(d). 2-{[2-[(1-Etil-3-metil-1H-pirazol-5-il}aminoc]-5-(triflucrometil}-4-piridinillamino}-
3-fluoro-N-metilbenzamida

i} ®
O
HN
F,C F
ﬁ ﬂ
P .

N N
H k

~

N

10 74(e). 2-{[2-[(1,3-Dimetil-1H-pirazol-5-ilJamino]-5-(trifluorometil)-4-piridinillamino}-3-
fluoro-N-metilbenzamida

“NH

o)

HN
Fe AL F
| AN
N N
\
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74(0. 2-{[2-{[1-Etil-3-(hidroximetil)-1H-pirazol-5-illamino}-5-cloro-4-piridiniljamine}-
3-fluoro-N-metilbenzamida

“NH

o)

HN
O, P oH
AT
N NN

H

74(q). 3-Fluoro-2-{[2{[3-({hidroximetil)-1-metil-1H-pirazol-5-illamino}-5-cloro-4-
5 piridinillamino}-N-metilbenzamida

NH
N ;
X F QOH
/ h\
P N
N N N
H \

~
)
H
(1
|
74(h). 2-{[2-{[1-Etil-3-(2-hidroxietil)-1H-pirazol-5-illamino}-5-cloro-4-piridinillamino}-
3-fluoro-N-metilbenzamida

NH
N T OH
F
= / X
P ‘N
N“ NN
Hoo

.
O
H
L
|
10 74(i).  3-Fluoro-2-{[2-{[3-(2-hidroxietil)-1-metil-1 H-pirazol-5-il]Jamino}-5-cloro-4-
piridinillaminc}-N-metilbenzamida

NH
N T OH
F
X / \
P N
N NN
H \

O
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74()).  2-{[2-({3-[(Dimetilamino)metill-1-metil-1H-pirazol-5-il}amino)-5-cloro-4-
piridinillamino}-3-flucro-N-metilbenzamida

~

NH
0]
HN y
Cl o F < I\{
| [ N
N N N
H \
74(k)._2-{I2-({3-[(Dimetilaminoc)metil}-1-etil- 1 H-pirazol-5-il}lamino)-5-cloro-4- .
5 piridinillamino}-3-fluoro-N-metilbenzamida
“NH
0

HN /
ClT%LFf‘(\ |
| - / N
NN j

74(D). 2-({5-Cloro-2-[(3-{[etil(metil)aminolmetil}- 1-metil-1H-pirazol-5-ilJamino]-4-
piridinil}amino}-3-fluoro-N-metilbenzamida

“NH ‘
0
Cl P F N
oWl
_ N
N N7 N
H \

10 74(m). 2-{[5-cloro-2-({3-[{dietilamino)metil]-1-metil-1H-pirazol-5-il}amino}-4-
piridinillamino}-3-fluore-N-metilbenzamida

“NH

o

P

HN
cl F N
=
ﬁ[‘{n\k
N"ONTON
H
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74(n). 2-4[2-{[1-Etil-3-(hidroximetil}-1H-pirazol-5-illamino}-5-(trifluorometi)-4-

piridinillamino}-3-flucro-N-metilbenzamida
Y
0
HN

Fac\(lj\ I—(

H
F OH
h\
/N
N~ N N
H _

74(0). 3-Fluore-2-{[2-{[3-(hidroximetil}-1-metil-1 H-pirazol-5-illamino}-5-
5 (trifluorometil)-4-piridinillamino}-N-metilbenzamida

“NH
o)
HN
« F OH
/ N
P N
N NN
H \

aeWal

74(p). 2-{[2-{[1-Etil-3-(2-hidroxietil)-1H-pirazol-5-illamino}-5-(trifluorometii)-4-
piridinillamino}-3-fluorg-N-metilbenzamida

“NH
")
HN OH
F
N
\
Ao AN
N“>NTN
H o

oWl

10 74(q). 3-Fluoro-2-{[2-{[3-(2-hidroxietil)-1-metil-1H-pirazol-5-illaminc}-5-
trifluorometil)-4-piridiniljJamino}-N-metilbenzamida

“NH

0

HN OH
Z

F
A
/N
N N N
Ho

N2
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74(r). _2-{[2-({3-[(Dimetilamino)metil}-1-metil-1H-pirazoi-5-illamino)-5-(trifluorometit}-
4-piridinillamino}-3-fluoro-N-metilbenzamida

“NH

O
HN y,
F,C F N
3 I\ \ \
A AN
N N N
H \

Ejemplo 75
5 Siguiendo sustancialmente el procedimiento del Ejemplo 72, los siguientes

compuestos pueden prepararse usando el 5-aminopirazol apropiadamente
sustituido.
75(a). _2-({5-Cloro-2-[{1-etil-3-metil- 1 H-pirazol-5-il)amino]-4-piridinil}amino)-3-fluoro-
N-({metiloxi)benzamida
o

10

-3-fluoro-N-

{metiloxi)benzamida
|

~

NH

O
HN

Cl \F \
I/ /,N

N~ N N
H

75(c)._2-](5-Cloro-2-{[1-etil-3-(hidroximetil)-1H-pirazol-5-illamino}-4-piridinil)amino]-

15 3-fluoro-N-(metitoxi)benzamida
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5
“NH
0
HN
Cho A F \ OH
| 4N
N N N
Ho

75(d). 2-[{5-Cloro-2-{[3-(hidroximetil)-1-metil-1H-pirazol-5-illamino}-4-
piridinillamino]-3-fluoro-N-(metiloxi)benzamida

0\NH
0
HN
Cl X F y OH
l - / N
N N N
H \

75(e). 2-{[5-Cloro-2-{{3-{(dimetilamino)metil]-1-etil-1H-pirazol-5-il}amino)-4-
piridinillamino}-3-fluoro-N-{metiloxi)benzamida

B

N

75(. 2-{{5-Cloro-2-[(1,5-dimetil-1H-pirazol-4-il)amincl-4-piridinil}amino)-3-fluoro-N-

(metiloxi)benzamida

B
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Eiemplo 76
Siguiendo sustancialmente el procedimiento del Ejemplo 41a o 41b, el

siguiente compuesto puede prepararse usande 3-[(dimetilamino)metil]-1-etil-1H-

pirazol-5-amina.

2-{I5-Cloro-2-({3-[{dimetilamino)metil]-1-etil-1H-pirazol-5-il}amino)-4-piridiniljamino
N-(metiloxi)benzamida

l
O \h

0

Cl "l N/
= \

N N N

7

oo

Ejemplo 7
Siguiendo sustanciaimente el procedimiento del Ejemplo 73, los siguientes

compuestos pueden prepararse usando el 5-aminopirazol apropiadamente
sustituido.
77(a). 2-({5-Cloro-2-[(1-etil-3-metil-1H-pirazol-5-il}Jamino]-4-piridinil}amino)-4-fluoro-

N-{metiloxi)benzamida

I
0.

NH
o
HN F
Ch A \
LA N
N N
H o\

77(b). 2-({5-Cloro-2-[(1,3-dimetil-1H-pirazol-5-illaminc]-4-piridinil}amino}-4-fluoro-N-
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(metiloxilbenzamida

0‘NH

77(d). 2-(5-Cloro-2-{[1-etil-3-(2-hidroxietil)-1H-pirazol-5-illamino}-4-piridinillamino}-

4-fluoro-N-{metiloxilbenzamida

"NH
N : F 0
2
A\
A
N N N
H k

I
o
O
H H
)
| I{\/
77{e). 2-[(5-Cloro-2-{[3-{hidroximetil)-1-metil-1H-pirazol-5-ilJamino}-4-
10 piridinillJaminol-4-fluoro-N-(metiloxi)benzamida

114
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REIVINDICACIONES

1. Un compuesto de férmula (1):
12 2
R R’ (R,
N -
N |
NS
N N
R11/ R13 H H 3
Q“Z”R
||Q3

0]

o una sal del mismo, en el que:

R' es halo, CF;, alquilo C,-Cg, isopropenilo, (alquileno C,-Cg)-cicloalquilo C,-
Cs, alcoxi C4-Cg 0 ciano;

en R? cuando p es distinto de 0, cada R es independientemente F, Cl, CF.,
metilo, metoxi, CH,CF3, -(X)q-alquileno C-C4-R*, -(X-alquileno C4-Cy)4-NR*-C(0)-R®,
-(X-alquileno  Cy-C4)q-(NR%);-SO,-R’, -(X-alquileno C1-Cy)-Y-N(R®),, un grupo
heterocicloalquil de 5 a 6 miembros-(R®); 0 un grupo heteroaril de 5 a 6 miembros-
(R');

R? es H, cicloalquilo C3-Ce, alquilo C4-Cg, alcoxi C4-Ce, alquileno C,-Ce-R*, O-
alquileno C-Cg-R*, 0, los grupos R, junto con Z, forman un anillo ciclico de 5 a 6
miembros opcionalmente sustituido con metilo, alquileno C-Co-R* o0 cicloalquilo Cs;-
Ce,

R* es H, -(Q)-N(R%),, OH, SH, alcoxi C,-Cs, tioalquilo C,-Cs © un grupo
heterocicloalquil de 5 a 6 miembros-(R%),;

R® es H o alquilo C,-C;

R® es H, alquilo C;-Cs, alcoxi C4-Cg, N(R")z 0 un grupo heteroarit de 5 a 6
miembros-(R'°%);;

R’ es alquilo C,-Cs, fenil-(R%), o heteroaril de 5 a 6 miembros-(R""),

R® es independientemente H, aiquilo C,-Cs, -O-alquilo C,-Cs 0, junto con el
atomo de nitrogeno ai que estan unidos, forman un grupe heterocicioalquilo de 5 6 6
miembros;

R® es H, alquilo C;-Cs, alcoxi Ci-Ca, -(Q)q-N(R?)2, -Q-alquilo C,-Cs, -alquil C;-
Cs-R* 0 heterocicloalquilo de 5 a 6 miembros:

R' es H, alquilo C;-Cs, alcoxi C4-Cs 0 -Q-alquilo C,-Cg;
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R" es alquilo C1-Cs, CF3, -CH,CF3, -(Q)q-alquileno C,-C4-R*, -Q-N(R®);, fenil-
(R®%)s, un grupo heterocicloalquil de 5 a 6 miembros-(R®), © un grupo heteroaril de 5
a 6 miembros-(R"%),;

R' es H, alquilo C4-Cs, F, Cl, CFa. OH, CN, nitre, COOH, -COOQ-alquilo C;-
Cs, -Y-N(R®),, cicioalquil C;-Ce-R"™, -(X)-alquileno C-Ce-R*, -(X-alquileno C4-Ce)q-
NR®-C(O)-R®, -(X-alguileno C;-Ce)q~(NR*),-SO,-R’, -(X-alquileno C;-Cg)y-Y-N(R®)s,
heterocicloalquil-(R®),, heteroaril-(R'"), o fenil-(R""),;

R'" es H, F, Cl, alquilo C,-Cs o cicloalquilo Cs-Cs; 0 R™ y R™, junto con los
atomos de carbono a los que estan unidos, forman un grupo carbocicloalguilo o
heterocicloalquilo condensado de 5 6 6 miembros;

R™ es independientemente H, alquilo C4-Cs, -NR®*-S0,-R’, -Y-N(R®); 0 -(X)q-
alquileno C4-Ce-R’;

cada R" es independientemente F, Cl, CF», alquilo C,-C; 0 alcoxi C4-Cs;

pes0,1,263;

qes061;

res0, 162

ses0,1,263;

xes 162,

Q es -C(0)-, -S(0)- 0 -SO,-;

Xes NR®, O, S, -5(0)- 0 -S0,;

Y es un enlace, SO, 0 C(O); ¥

ZesNoCR*

2. Un compuesto de acuerde con la reivindicacién 1 que se representa por la
férmula (IB):

(R%),

o una sal de mismo.

3. Un compuesto de acuerdo con la reivindicacién 1 6 2 o una sal del mismo en
elqueQes C(O)y Zes N.
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4, El compuesto de cualquiera de las reivindicaciones 1 a 3 o una sal del
mismo en el que R* es metoxi y el otro R® es H.

5. El compuesto de cualquiera de las reivindicaciones 1 a 3 o una sa! del
mismo en el que R* es metilo y el otro R* es H.

6. Un compuesto de acuerdo c¢on cualguiera de las reivindicaciones 1 a § o
una sal del mismo en el que R' es Cl, CF; o CN.

7. Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a 6

0 una sal del mismoenelquepes061yR?esF.

8. Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a 7
o una sal del mismo en el que R"" es alquilo C,-Cs.

9. El compuesto de cualquiera de las reivindicaciones 1 a 8 o una sal del
mismo en el que R*? es alquilo C,-C., hidroximetilo o ciclopropilo.

10. Un compuesto de acuerdo con una cualquiera de las reivindicaciones 1 a 9

o una sal del mismo en el que R" es H.

11. Un compuesto de acuerdo con la reivindicacién 1 que es:

2-[5-cloro-2-(2-metil-5-fenil-2H-pirazol-3-ilamino)-piridin-4-ilamino]-N-metil-
benzamida,;

2-{{5-cloro-2-[(1-metil-1H-pirazol-5-il}amino]-4-piridinil}amino)-N-
metilbenzamida;

2-({5-cloro-2-{(1-etil-1H-pirazol-5-il)amino]-4-piridinil}amino)-N-
metilbenzamida,

2-[(5-cloro-2-{[3-metil-1-(1-metiletil}- 1H-pirazol-5-ilJaminc}-4-piridinil)amino]-
N-metilbenzamida;

2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-il)amino]-4-piridinil}amino)-N-
metilbenzamida;

2-({5-cloro-2-[(3-ciclopropil-1-metil- 1H-pirazol-5-ilJamino]-4-piridinil}amino)-
N-metilbenzamida;
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2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-il)amino}-4-piridinil}amino)-5-fluoro-N-
metilbenzamida;

2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-il)amino]-4-piridinil}amino)-5-fluoro-N-
metilbenzamida;

2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-ilyamino}-4-piridinil}amino)-3-fluoro-N-
metilbenzamida;

2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-il)Jamino]-4-piridinil}amino)-3-fluoro-N-
metilbenzamida;

2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-il)amino]-4-piridinil}amino)-4,5- .
difluoro-N-metilbenzamida;

2-({5-cloro-2-[(1-etil-1H-pirazot-5-i)aminoc]-4-piridinit}amino)-4,5-difluoro-N-
metilbenzamida;

5-cloro-2-({5-cloro-2-{(1,3-dimetil-1H-pirazol-5-ilyamino]-4-piridiniljJamino)-N-
metilbenzamida;

5-cloro-2-({5-cloro-2-[(1-etil-1H-pirazol-5-il)amino]-4-piridinil}amino)-N-
metilbenzamida;

2-({5-cloro-2-[(1-etil-3-metil-1H-pirazol-5-il)amino]-4-piridinil}amino)-N-
metilbenzamida;

2-[(5-cloro-2-{[3-(1,1-dimetiletil)- 1-metil-1H-pirazol-5-ilJamino}-4-
piridinil)amino]-N-metilbenzamida; '

2-[(5-cloro-2-{[1-etil-3-(hidroximetil)- 1H-pirazol-5-ilJamino}-4-piridinil)amino]-
N-metilbenzamida,

2-[(5-cloro-2-{[1-(2-hidroxietil)-3-metil- 1H-pirazol-5-iljamino}-4-
piridinilyamino]-N-metilbenzamida;

5-{[5-cloro-4-({2-[(metilamino)carbonillfenil}amino)-2-piridinilJamino}-1-etil-
1H-pirazol-3-carboxilato de etilo;

acido 5-{[5-cloro-4-({2-[(metilamino)carbonillfenil}amino)-2-piridinillamino}-1-
etil-1H-pirazol-3-carboxilico;

5-{[5-cloro-4-({2-[{metilamino)carbonillfenil}amino}-2-piridini}amino}-1-etil-N-
(metiloxi)-1H-pirazol-3-carboxamida;

5-{[5-cloro-4-({2-[(metilaminc)carbonil]fenil}amino)-2-piridinifjamino}-1-etil-N-
metil-1H-pirazol-3-carboxamida;

2-[(5-cloro-2-{[3-metil-1-(2,2, 2-trifluoroetil)- 1H-pirazol-5-illamino}-4-
piridinil)amino}-N-metilbenzamida;

2-[(5-cloro-2-{[ 1-(1-metil-4-piperidinil)-1 H-pirazol-fé-il]amino}-4-
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piridinil)amino]-N-metilbenzamida;

2-{[5-cloro-2-({1-[2-(dimetilamino)etil]-3-metil- 1 H-pirazol-5-il}amino)-4-
piridiniljamino}-N-metilbenzamida;

5-{[5-cloro-4-({2-[{(metilamino}carbonil]fenil}amino)-2-piridinilJamino}-N-[2-
{dimetilamino)etil]-1-etil-1H-pirazol-3-carboxamida;

5-{[5-cloro-4-({2-[(metilamino)carbonil]fenil}amino)-2-piridinillamino}-N-[2-
{(dimetilamino)etil]-1-etil-N-metil-1H-pirazol-3-carboxamida;

2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-4-il)amino]-4-piridinil}amino)-N-
metilbenzamida;

2-{{5-cloro-2-{(1,3-dimetil-1H-pirazol-4-il)amino]-4-piridinil}amino)-N-
metilbenzamida;

2-{[2-[(1,3-dimetil-1H-pirazol-5-il)amino]-5-(trifluorometil)-4-piridinillamino}-N-
metilbenzamida;

2-{{2-{(1-etil-1H-pirazol-5-il)amino]-5-(trifluorometil)-4-piridinilJamino}-N-
metilbenzamida;

N-metil-2-{[2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-iJamino}-5-(trifluorometil)-
4-piridinilJamino}benzamida;

2-{[2-({1]2-(dimetilamino)etil)-3-metii- 1 H-pirazol-5-il}amino)-5-(trifluorometil}-
4-piridinillamino}-N-metilbenzamida;

2-{[2-[(1-etil-3-metil-1 H-pirazol-5-il }amino}-5-(trifluorometil)-4-piridiniljamino}-
N-metilbenzamida;

N-metil-2-{[2-[(3-metil- 1-fenil-1H-pirazol-5-il)aminc]-5-(trifluorometil)-4-
piridinillamino}benzamida;

2-{[2-{[1-(2-hidroxietil)-3-metil-1H-pirazol-5-illamino}-5-(trifluorometil}-4-
piridinillamino}-N-metilbenzamida;

acido 2-({5-cloro-2-[{1,3-dimetil-1H-pirazol-5-il)amino]-4-
piridinil}aminc)benzoico,

2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-ilyamino]-4-piridinil}amino)-N-
(metiloxi)benzamida,

2-({5-cloro-2-[(1, 3-dimetil-1H-pirazol-5-il) amino}-4-piridinil} amino)-N-metil-
N-(metiloxi)benzamida;

2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-il)amino]-4-piridinil}amino)-N-{[2-
(dimetilamino)etiljoxi}benzamida;

2-({5-cloro-2-[(1-etil-3-metil- 1 H-pirazol-5-il)amino}-4-piridinil}amino)-N-
(metiloxi)penzamida;

g
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2-({5-cloro-2-[(1-etil-3-metil-1 H-pirazol-5-ilJamino]-4-piridinil}amino)-N-
{metiloxi)benzamida;

2-({5-cloro-2-[{ 1-etil-1H-pirazol-5-il)amino]-4-piridinil}amino)-N-
(metiloxi)benzamida;

2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-4-piridinilJamino]-
N-(metiloxi)benzamida;

2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1 H-pirazol-5-ilJamino}-4-piridinil)amino]-
N-(metiloxi)benzamida HCI;

formiato de  2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-iljamino}-4- .

piridinil)amino]-N-(metiloxi)benzamida;
2-({5-cloro-2-[(1-etil-3-metil-1H-pirazol-5-il)amino]-4-piridinil}amino)-N-
etilbenzamida,
2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-il}amino]-4-piridinii}amino)-N-
etilbenzamida,;
2-({5-cloro-2-[(1-etil-1H-pirazol-5-i)amino]-4-piridinil}amino)-N-etilbenzamida;
2-{(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-4-piridinil)amino)-
N-etilbenzamida;
2-{[5-cloro-2-({1-etil-3-[2-(1-pirrolidinil)etil]-1 H-pirazol-5-il}amino)-4-
piridinillJamino}-N-metilbenzamida;
2-({5-cloro-2-[(1,5-dimetil-1H-pirazol-4-il)Jamino]-4-piridinil}amino)-N-
(metiloxi)benzamida;
2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-4-il)amino]-4-piridinil}amino)-N-
(metiloxi)benzamida,
2-[(5-cloro-2-{[4-metil-1-(1-metiletil}-1 H-pirazol-5-ilJaminc}-4-piridinil }amino]-
N-(metiloxi)benzamida;
2-({5-cloro-2-[(1-etil-4-metil-1H-pirazol-5-il)amino]-4-piridinil}amino)-N-
(metiloxi)benzamida;
2-[(5-cloro-2-{[4-metil-1-(2-metilpropil)-1H-pirazol-5-ilJamino}-4-
piridinilyaminc)-N-{metiloxi}benzamida;
2-[(5-cloro-2-{[3-(hidroximetil}-1-(1-metiletil)- 1H-pirazol-5-ilJaminc}-4-
piridinil)amino}-N-(metiloxi)benzamida,;
2-[5-ciclopropil-2-(2,5-dimetil-2H-pirazol-3-ilamino)-piridin-4-ilamino]-N-metil-
benzamida;
2-[5-ciclopropil-2-(2-etil-5-metil-2H-pirazol-3-ilamino)-piridin-4-ilamino]-N-
metilbenzamida;
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2-[5-ciclopropil-2-(2,5-dimetil-2H-pirazol-3-ilamino)-piridin-4-ilamino}-N-
metoxi-benzamida;

2-[5-ciclopropil-2-(2-etil-5-metil-2H-pirazol-3-ilamino)-piridin-4-ilamino]-N-
metoxi-benzamida;

2-[2-(2,5-dimetil-2H-pirazol-3-ilamino)-5-isopropenil-piridin-4-ilamino}-N-
metil-benzamida;

2-[2-(2 5-dimetil-2H-pirazol-3-ilamino)-5-isopropil-piridin-4-ilamino]-N-metil-
benzamida;

2-({5-cloro-2-[(1,5-dimetil-1H-pirazol-4-il}amino]-4-piridinil}amino)-N-
metilbenzamida;

2-{[5-cloro-2-({1-etil-3-[(metiloxi)metil]- 1 H-pirazol-5-il}amino)-4-
piridinil}Jamino}-N-metilbenzamida;

2-{[5-cloro-2-({1-etil-3-[{metiloxi)metil]-1H-pirazol-5-il}amino)-4-
piridiniljamino}-N-metilbenzamida;

2-[(5-cloro-2-{[3-[(etiloxi)metil}-1-(1-metiletil)-1H-pirazol-5-iljamino}-4-
piridinil)amino]-N-metilbenzamida;

2-[(5-cloro-2-{[3-{(etiloxi)metil]-1-(1-metiletil)- 1 H-pirazol-5-i[Jamino}-4-
piridinilyamino]-N-metilbenzamida;

2-{[5-cloro-2-({1-etil-3-[(etiloxi)metil]-1H-pirazol-5-il}amino)-4-piridiniljJamino}-
N-metilbenzamida;

2-{[5-cloro-2-({1-etil-3-[{etiloxi}metil]-1H-pirazol-5-il}amino)-4-piridiniljJamino}-
N-metilbenzamida;

2-({5-cloro-2-{(1-etil-3-metil- 1H-pirazol-5-il)amino}-4-piridinil}amino)-N-
hidroxi-N-metilbenzamida;

2-{{5-cloro-2-[(1-etil-3-metil-1H-pirazol-5-il)amino}-4-piridinil}amino)-N-
hidroxi-N-metilbenzamida;

2-({5-cloro-2-[(1-etil-3-metil-1H-pirazol-5-il)amino]-4-piridinil}amino)-N-
{etiloxi)benzamida;

2-({5-ciano-2-[{1,3-dimetil- 1 H-pirazol-5-il)Jamino]-4-piridinil}amino)-N-
metilbenzamida;

2-{{5-cloro-2-{(1-etil-1H-pirazol-5-il)amino]-4-piridinil}amino)-5-[4-(2-
hidroxietil)-1-piperazinil]-N-metilbenzamida;

2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-il)amino}-4-piridinil}amino)-5-[4-(2-
hidroxietil)-1-piperazinil]-N-metilbenzamida;

4-cloro-2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazol-5-ilJamino}-4-
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piridinil)amino]-N-(metiloxi)benzamida,;

4-cloro-2-[(5-cloro-2-{[3-metil-1-(1-metiletil}-1H-pirazol-5-illamino}-4-
piridinil)amino]-N-(metiloxi)benzamida;

2-[(5-cloro-2-{[3-metil-1-{1-metiletil)-1H-pirazol-5-ilJamino}-4-piridinil}amino]-
5-fluoro-N-(metiloxi}benzamida;

2-[(5-cloro-2-{[3-metil-1-(1-metiletil)-1H-pirazo!-5-iljamino}-4-piridinil)amino]-
3-fluoro-N-(metiloxi}benzamida;

2-[(5-cloro-2-{[3-metil-1-(1-metiletil}- 1H-pirazol-5-ifJamino}-4-piridinilyamino]-
4-fluoro-N-(metiloxi)benzamida;

2-({5-cloro-2-[(1,3-dimetil-1H-pirazol-5-il)amino]-4-piridinil}amino)-3-fluoro-N-
metilbenzamida;

2-({5-cloro-2-[(1-etil-3-metil-1H-pirazol-5-il)amino]-4-piridinil}amino)-3-fluoro-
N-metilbenzamida,;

2-({5-cloro-2-[(1,5-dimetil-1H-pirazoi-4-ilyamino]-4-piridinil}amino)-3-fluoro-N-
metilbenzamida;

2-{[2-[(1-etil-3-metil-1H-pirazol-5-il}aminc}-5-{triflucrometil)-4-piridinilJamino}-
3-fluoro-N-metilbenzamida;

2-{[2-[(1,3-dimetil-1H-pirazol-5-ilyaminc]-5-(trifluorometil}-4-piridiniljJamino}-3-
fluoro-N-metilbenzamida;

2-{[2-{[1-etil-3-(hidroximetil}-1H-pirazol-5-ilJamino}-5-cloro-4-piridinillamino}-
3-fluoro-N-metilbenzamida;

3-fluoro-2-{[2-{[3-(hidroximetil)-1-metil- 1 H-pirazol-5-ilJamino}-5-cloro-4-
piridiniljlamino}-N-metilbenzamida;

2-{[2-{[1-etil-3-(2-hidroxietil)- 1H-pirazol-5-iljamino}-5-cloro-4-piridiniljamino}-
3-fluoro-N-metilbenzamida;

3-fluoro-2-{[2-{[3-(2-hidroxietil)- 1-metil-1H-pirazol-5-iljamino}-5-cloro-4-
piridiniljJamino}-N-metilbenzamida;

2-{[2-({3-[(dimetilamino)metil]- 1-metil-1H-pirazol-5-il}amino)-5-cloro-4-
piridinillamino}-3-fluoro-N-metilbenzamida;

2-{[2-({3-{(dimetilamino)metil]-1-etil- 1 H-pirazol-5-il}amino)-5-cloro-4-
piridiniljamino}-3-fluoro-N-metilbenzamida;

2-({5-clorc-2-[(3-{[etil(metil)amino]metil}-1-metil- 1H-pirazol-5-ilyaminc)-4-
piridinil}amino)-3-fluoro-N-metilbenzamida;

2-{[5-cloro-2-({3-[(dietilamino)metil]-1-metil-1H-pirazol-5-il}amino)-4-
piridinifjJamino}-3-fluoro-N-metilbenzamida;

4
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2-{[2-{[1-etil-3-(hidroximetil)- 1 H-pirazol-5-iljamino}-5-(trifluorometil)-4-
piridinilJamino}-3-fluoro-N-metilbenzamida;

3-fluoro-2-{[2-{[3-(hidroximetil}-1-metil-1H-pirazol-5-iljamino}-5-
(trifluorometil)-4-piridinillamino}-N-metilbenzamida;

2-{[2{[1-etil-3-(2-hidroxietil)- 1 H-pirazol-5-iljJamino}-5-(triflucrometil)-4-
piridinillamino}-3-fluoro-N-metilbenzamida;

3-fluoro-2-{[2-{[3-(2-hidroxietil)-1-metil- 1 H-pirazol-5-ilJamino}-5-
(trifluorometil)-4-piridinilJamino}-N-metilbenzamida;

2{[2-({3-{(dimetilamino)metil)-1-metil-1 H-pirazol-5-il}amino)-5-(trifluorometil)-
4-piridinilJamino}-3-flucro-N-metilbenzamida;

2-({5-cloro-2-{(1-etil-3-metil-1H-pirazol-5-il)amino]-4-piridinil}amino)-3-fluoro-
N-(metiloxi)benzamida,;

2-({5-cloro-2-{(1,3-dimetil-1H-pirazol-5-il)Jamino]-4-piridinil}amino)-3-fluoro-N-
{metiloxi)benzamida;

2-[(5-cloro-2-{[1-etil-3-(hidroximetil)- 1 H-pirazol-5-ilJamino}-4-piridinil)amino]-
3-fluoro-N-(metiloxi)benzamida;

2-[(5-cloro-2-{{3-{ hidroximetil)- 1-metil-1H-pirazol-5-ilJaming}-4-
piridinil)amino]-3-fluoro-N-(metiloxi)benzamida;

2-{[5-cloro-2-({3-[(dimetilamino)metil]- 1-etil-1H-pirazol-5-il}amino)-4-
piridinilJamino}-3-flucro-N-(metiloxi)benzamida;

2-({5-cloro-2-[(1,5-dimetil-1H-pirazol-4-il)amino}-4-piridinil}amine)-3-fluoro-N-
{metiloxi)benzamida;

2-{[5-cloro-2-({3-[(dimetilamino)metil]-1-etil-1H-pirazol-5-il}Jamino)-4-
piridiniljamino}-N-{metiloxi)benzamida;

2-({5-cloro-2-[(1-etil-3-metil- 1 H-pirazol-5-ilyamino]-4-piridinil}amino)-4-fluoro-
N-(metiloxi)benzamida;

2-({5-cloro-2-[(1,3-dimetil-1 H-pirazol-5-il)aminoj-4-piridinil}amino)-4-fluoro-N-
(metiloxi)benzamida;

2-[(5-cloro-2-{[1-etil-3-(hidroximetil)- 1 H-pirazol-5-iljJamino}-4-piridinilyamino]-
4-fluoro-N-(metiloxi)benzamida;

2-[(5-cloro-2-{[1-etil-3-(2-hidroxietil)-1 H-pirazol-5-ilJamino}-4-piridinil)amino]-
4-fluoro-N-(metiloxi)benzamida;

2-[(5-cloro-2-{[3-(hidroximetii)- 1-metil-1H-pirazol-5-ilJamino}-4-
piridinilyamino]-4-fluoro-N-{metiloxi)benzamida;

2-{[5-cloro-2-{{3-[(dimetilamino)metil]-1-etil-1 H-pirazol-5-il}amino)-4-
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piridiniljamino}-4-fluoro-N-(metiloxi)benzamida,;
2-({5-cloro-2-[(1,5-dimetil-1H-pirazol-4-ilyaminc}-4-piridinil}amino)-4-fluoro-N-
{metiloxi}benzamida; o
una sal de los mismos.

12. Una composicion farmacéuticamente aceptable que comprende un
compuesto de formula (I) de acuerdo con una cualquiera de las reivindicaciones 1 a
11 o una sal farmacéuticamente aceptable del mismo y un excipiente

farmacéuticamente aceptable.

13. Un método para tratar el cancer que comprende administrar a un paciente
que lo necesita una cantidad farmacéuticamente eficaz de un compuesto de
acuerdo con una cualquiera de las reivindicaciones 1 a 11 o una sal

farmacéuticamente aceptable del mismo.
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ACTION as well as, where applicable, item 5 below.
International application No. Imcmational filing datc (dpy/month/vear) (Earliest) Priority Date (day/month/year)
PCT/US 09/62163 27 October 2008 (27.10.2009) 27 October 2008 (27.10.2008}
Applicant
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This intemational search report has been preparcd by this International Scarching Authority and is transmitted 10 the spplicam
according to Anticle 18. A copy is being transmitted to the International Burcau,

This international search report consists of a total of sheets.
D It is also accompanicd by a copy of cach prior ert document cited in this report.

1. Basis of the report
A With rcgard to the lsnguage, the intcrnational search was carricd out on the basis of.
the international application in the language in which it was filed.

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

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notificd to this Authority under Rule 91 (Rule 43.6bis(a)).

c. [:l With regard 10 any sucleotide aAnd/or amino acid sequence disclosed in the international application, sec Box No. I,
2, E] Certala ¢laims were found unsearchable (see Box No. 11).
3. D Unity of inventioa is lacking (sce Box No, 111).

4. With regard to the title,
IZ] the text is approved as submitted by the applicant.
D the text has be¢n established by this Authority 10 read as follows:

5. With regard 10 the abstract,
[X] the ext is approved as submitted by the applicant.

D the text has been established, according to Rule 38 2, by this Authority as it appears in Box No. IV. The applicamt
may, within one month from the date of mailing of this international search report, submit comments 1o this Authority.

6. With regard 1o the drawings,

a the figure of the drawings 10 be published with the abstract is Figure No.
as suggested by the applicant.

#s sclected by this Authority, because the applicant failed 10 suggest a figure.

D #s selecied by this Authority, because this figure betier characterizes the invention,
b. D non¢ of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/AUS 09/62163

Box Ne. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been cstablished in respect of certain claims under Article 17(2Xa) for the following reasons:

L D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2 D Claims Nos.:

because they rclate to parts of the international application that do not comply with the prescribed requircments to such an
extent that no meaningful intcmational scarch can be carried out, specifically:

3. E Claims Nos,; 4-10and 12-13
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention fa lacking (Continuation of item 3 of first sheet)

This Internmional Searching Authority found multiple inventions in this international application, as follows:

l. D As all required additional scarch fees were timely paid by the applican, this intemational search report covers all searchable
claims.

2. D As all scarchable claims could be searched without effort justifying additional fees, this Authority did aot invite payment of
additional fees.

. D As only some of the required additional search fecs were timely paid by the applicant, this interpational search report covers
only those claims for which fecs were peid, specifically claims Nos.:

(%]

4, D No required additional search fees were timely paid by the applicant. Consequently, this intematicnal search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fec.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specificd in the invitation.
D No protest accompanied the payment of additional scarch fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT [ Snternational application No.
PCTAS 09/62163

A. CLASSIFICATION OF SUBJECT MATTER
IPC(B) - AG1K 31/535 (2010.01)
USPC - 514/236.5
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (ciassification system followed by classification symbols)
USPC - 514/238.5 {see ssarch terms below

Documentation searched other than minimum documemtstion 10 the extent that such documents are included in the fields searched
USPC - 514/341; 546/275.4; 546/272.1; 544/124 (ses search terms below)

Electronic daia base consulted during the intemational search (name of data basc and, where practicable, search terms used)
USPTO-WEST - PGPB,USPT,USOC.EPAB,JPAB keywords: amine derivatives, trealiment, cancer, angiogenesls, tyrosine kinages,
VEGFR, inhibitory activity, Fak, pyridyl, pyrazoly!, carboxamide, VEGFR2, crystal struciurg, catalylic site, binding shte, drug design, 3-
dimensicnal models. INTERNET search - Google - same )

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catcgory* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,

Y WO 2004/007481 A2 (PATEL of al.) 22 January 2004 (22.01.2004), 1-3 and 11
pg 6. In 1 -pg 20, In 4; pg B4, In 20-27; pg 76, In 24 - pg 77, In 17; pg BS, In 5-8.

Y WO 00/14105 A1 {(MCTIGUE et al.) 16 March 2000 {16.03.2000), 1-3and 11
pg 1, In5-15; pg 6, In 26-27; pg 7, In 28-30; pg 17, In 10 - py 24, In 30; Fig 1-4. Fig 7.

L
[[] Futher documents arc listod in the continustionof Box ¢. [ ]
*  Special categonies of cied documents: “T*  buter document published afier the interations) filing dase or priority
“A" document defining ihe general siate of the ant which is not considered date and not in conflict with the application but cited 1o ungmd
0 be of particular relevance the principle or theory undertying the invention
“E” emrlier application or petent but published on or after the iniemational “X™  document of particulsr relevance; the claimed invention cannot be
filing duie considered povel or cannot be considered 1o involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited 1o establish the publication daie of andsher citdtion or other wym 4 of particular rele . the claimed invention cannot be

special reason (as specified) » considered 1 involve an inventive siep when the document is
“O" document referring %0 an oral disclosure, use, exhibition or other combined with one or more other such documents, such combmation
means being obvious to a person skilled in the ant

“P"  document published prior to the iniemational filing date but later than  wg» i
the peiosity date claimed &" document member of the same patent family

Date of the actual completion of the intemnational scarch Date of mailing of the intemational search report

15 January 2010 (15.01.2010) l 3 APR 20,"]

Name and mailing address of the 1ISA/US Authorized officer;
Mall Stop PCT, Atin: ISA/US, Comwnissioner for Patents Lee W. Young
P.0. Box 1450, Alexendria, Virginia 22313-1450 pcT 871,

Facsimile No.  s71.z73.3201 PCT O8P: 571-272-T774

Form PCT/1SA/210 (second sheet) (July 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 09/62163

Box No. I Basis of this opinion

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

D a translation of the intemational application into which is the language of a
transiation fumished for the purposes of intemational search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has becn cstahiished taking into account the rectification of an obvions mistake authorized by or notified
to this Authority under Rule 91 (Rule 43b4s. 1{a))

3. With regard to any nucleotide and/or amino acld sequence disclosed in the intemational application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a, (means)
D on papcy

D in electronic form

b (time)
D in the international application as filed
D together with the intemational application in electronic form
[:I subsequently to this Authority for the purposes of search

4 E] in addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statcmenits that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

§. Additional comments:

Form PCT/ISA/237 (Box No. 1) (July 2009)
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WRITTEN OPINION OF THE International application MNo.
INTERNATIONAL SEARCHING AUTHORITY PCTIUS 09/62163

Box No. Il Non-esiablishment of opinion with regard to novelty, inventive atep and industrial applicabllity

The questions whether the claimed invention appears to be novel, to involve an invenlive step (1o be non obvious), or to be industrially
applicable have not been cxamined in respect of:

D the entire international application.

B<  ctains Nos. _4-10.and 12-13

because:

the said international application, or the said claims Nos. relate to the following
subject matter which does not require an intemational search (specifiy:

& the description, claims or drawings findicate particular elements below) or said claims Nos. _4-10 and 12-13
are so unclear that no meaningfil opinion could be formed (specify):

Claims 4-10 and 12-13 are improper multiple dopendent clalms because they are dependant clalms which are not drafted in
accordance with the second and third santences of Rule 6.4(a).

D the claims, or said claims Nos. are 50 inadequately supported
by the description that no meaningful opinion could be formed (specify):

no international search report has been cstablished for said claims Nos, _4-10 and 12-13

U X

a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed 1ime himit:
furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative
Instructions, and such listing was not available 1o the Internationat Searching Authority in a form and manner acceptable
to it

[} sumish a sequence listing in electronic form complying with the standrd provided for in Aninex C of the Administrative
Instructions, and such listing was not available 1o the Intermational Searching Authority in 2 form and manner acceptable
to it.

D pay the required late furnishing fee for the furnishing of a sequence listing in response (0 &n invitation under
Rule 13rer.1(2) or (b).

D See Supplemental Box for further details.

Form PCT/ISA/237 (Box No. ITI) (July 2009)



WRITTEN OPINION OF THE [ntcmational appiication No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US 09/62163

Box No. V Rensoned statement under Rule 43is.1(s)(i) with regard to novelty, laventive step or industrial applicability;
cltations and explanations supporting such statement

1. Statement
Novelty (N) Cleims 1-3 and 11 YES
Claims NONE NO
Inventive step (IS) Claims NONE YES
Claims 1-3and 11 NO
industrial applicability (1A)  Claims 1-3 and 14 YES
Claims NONE NG

2. Citations and explanations:
Claims 1-3 and 11 lack an inventive step under PCT Articie 33(3) as being obvious over WO 2004/007481 A2 to Patel et al.
{hereinafter Patef) In view of WO 00/14105 A1 to McTigue et al.{haretnafter McTigue).

Regarding claim 1, Patel discioses the genus of a compound of formuia {1} (pg 6, I 1 - pg 20, In 4) whera

R1 [Patel's -X-R1] (pg 6, In 5-7), in one embodiment, may ba -C{ONH-C3-Cé-cydoalkyl (pg 9, In 13-17; pg 12, In 6-34);
when p is other than 0, sach R2, in one embodiment, may be independently F, Ci, CF3, methyl or
{pg 9.in 18, pg 10, In 5-6; pg 10, In 27 - pg 12. In 5);
R3 [Patal's R3], in oche embodiment, may be M, C3-C8-cycloaliyt or C1-Cé-alkyl (pg 10, In 27-29; pg 17, In 9-11);
R11, in one embodiment, may be C1-C6-alkyl, CF3 or -CH2CF3 {pg 16, In 7-9; pg 17, In 9-11; pg B4, in 20-27; pg B5, In 5-B);
R12, in one embodiment, may be H, C1-C6-alkyl, F, Cl, CF3, OH or CN {pg 16, In 7-8; pg 17, In 8-11. pg 84, In 20-27; py 85, In 5-B):
R13, in one embodiment, may be H, F, Cl or C1-Cé-alkyl {pg 16, In 7-9; pg 17, In 9-11; pg B4, In 20-27; pg 85, In 5-B);
p, In one embodiment, may be 0, 1, 2 or 3 (pg 10, In 27-28);
Q, in one embodiment, may be -C(O} (pg 10, In 27-28); and
Zia N (pg 10, In 27-29).

Such a compound possestes VEGFR inhibitory activity and is utiized In the treatment of angiogenesis related diseases, including cancer
{pg 76.In 24 - pg 77, in 17). Patel does not expressly disclose where R1 is (C2-C6-altkylene)C3-Cl-cycloalkyl. it would have been obvious
to one of ordinary skifl 1} to have chosen & particular species for each R1, R2, R3, R11, R12, R13, p, Q and Z bassd upon the resuitant
variation In the pyrazolylaminopyridine structure physico-chemical propertias desired e.g., lipophilicity, hydrophilicity, solubility, etc. and 2)
to have made such a structural variation for R1, This would have provided for pyrazolylaminopyriding structure vanation in order to have
optimized the resuitant pharmacological activity; given such practice in the art. Further, such motivation is provided for by McTigue.
MeTigue discloses compiate crystatiization of the VEGFR-2 proteln such that it may be characterized by X-ray crystafiography

(pg 1. In 5-15; pg 17, In 10 - pg 24, In 30). The disclosed X-ray crystailographic coordinates (Fig 1-4; Fig 7) will aliow generation of 3-
dimensional models of the catalytic site and drug binding site of the VEGFR-2 protein (pg 7, In 28-30), thus providing a three-dimensional
description of the target for structure-based design of small molecule VEGFR-2 inhibitors as therapeutic agents

{pg 6, In 25-27). The disclosed X-ray crystaliographic coordinate data of McTigue, coupled with molecuiar modaling software, would have
enabled one of ordinary skilf to have designed more selective Inhibitors by varying the inhibitor's physico-chemical properties and/or
molscuiar onlentation to have provided for better inhibitor fit at the binding site; given such practice in the act.

Regarding claim 2, the combination of Patei and McTigue discloses the compound according to ciaim 1, as above, which is represented
by the specific geometric Isomer of the compound of formula (1): formuta (1B) (Patel - pg 6, In 1 - pg 8, in 13; pg 16, In 7-9; pg 17, In 8-11;
pg 84, In 20-27; pg 85, In 5-8) as shown herein where R1, R2, R3, R11, R12, R13, p, Q and Z are dafined as above (Patel -pg 8,In 1 -

pg 20, In 4; pg 84, In 20-27; pg 85, In 5-8; McTigue - pg 1, In 5-15; pg 8, In 25-27; pg 7. In 28-30; pg 17, In 10 - pg 24, In 30; Fig 1-4; Fig 7).

Regarding claim 3, the combination of Pate! and McTigue discloses the compound according to claim 1, as above. where Q is C(O)
{Patat - pg 10, in 27-29); and Z is N (Patel - pg 10, In 27-29).

Regarding ciaim 11, the combination of Patel and McTigus discioses a compound anaiogous to the compound according to clalm 1, as
above, which is:

2-{{5-chloro-2-[{ 1-methyl 1H-pyrazor-5-yl Jamincl-4-pyridinyf}amino }-N-methytbanzamide; (Patel - pg 8, In 1 - pg 20, In 4; pg 84, in 20-27;
Pg 85, In 5-8: McTigue - pg 1. In 5-15; pg 6. In 25-27; pg 7, In 28-30; pg 17, In 10 - pg 24, In 30; Fig 1-4; Fig 7),

where R1 [Patel's -X-R1] (pg 8. In 5-7) is -C{O)NH-C3-C8-cycloaikyl (Pate! - pg 9, In 13-17; pg 12, In 68-34); R2 does not exist; pis O
(Patel - pg 10, In 27-28); R3 [Patel's R3] is H or -CH3 [C1-alkyl] (Patel - pg 10, In 27-29; pg 17, In 8-11); R11 Is -CH2 [C1-alkyl]
{Patel - pg 16, In 7-9; pg 17, In 8-11; pg B4, In 20-27; pg B85, in 5-8); R12 and R13 are each H (Patel - pg 18, In 7-9; pg 17, In 8-11;
pg 84, In 20-27; pg 85, In 5-8); Q is -C(O) (Patel - pg 10, In 27-20); and Z is N {Palsl - pg 10, In 27-20).

The combination of Patel and McTigue does not expressly disclose the compound according to claim 1, as above, which is:
24{{5-chloro-2-[( 1-methyl-1H-pyrazot-5-ylYamino]-4-pyridinyljamino}-N-methyibenzamide; where R1 |s -Cl.

- gee supplemental box -

Form PCT/ISA237 (Box No. V) (July 2009)



WRITTEN OPINION OF THE Intenational application No.

INTERNATIONAL SEARCHING AUTHORITY
PCTAIS 09/62163

Supplemental Box

In casc the spate in any of the preceding boxes is not sufficient.

Continuation of:

- Box No. V{(2} - Citations and explanations:

It wouki have been sncompassed within the knowiedge level of one of ordinary skil to have made such a structural variation In order 1o

have optimized the resultant pharmacologica! sctivity; given such practice in the an. The disciosed X-ray coordinate data
of McTigue (pg 1, In 5-15; pg 6, in 25-27: pg 7, In 28-30; pg 17, In 10 - pg 24, In 30; Fig 1~4; Fig 7), coupled with molecular modeling

software, wouki have enabled one of ordinary skill 1o have designed more selactive inhibitors by varying the inhibitor's physico-chemical
properties and/or molecular orientation to have provided for betier inhibitor fit at the binding site; given such practice in the art,

Claims 1-3 and 11 have industrial applicabliity as defined by PCT Article 33(4) because the subject matier can be made or used in
Industry.

Form PCT/ISA/237 (Supplemental Box) (July 2009)
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PATENT COOPERATION TREATY PCT/US2009/062163

ADVANCE E-MAIL

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

(PCT Rule 924is.1 and
Administrative Instructions, Section 422)

From the INTERNATIONAL BUREAU

To:

KANAGY, James, M..
GLAXOSMITHKLINE

Corporate Intellectual Property, UW2220
709 Swedeland Road,

P.O. Box 1539

King Of Prussia, PA 19406-0939
ETATS-UNIS DAMERIQUE

Date of mailing rday/month/year)
13 January 2010 (13.01.2010)

Applicant’s or agents file reference

IMPORTANT NOTIFICATION

PUB3247
International application No. International filing date (day/month/vear}
PCT/US2009/062163 27 October 2009 (27.10.2009)
» The following indications appeared on record conceruing;
B4 the applicant O the inventor [ the agent [] the common representative
Name and Address State of Nationality State of Residence
SMITHKLINE BEECHAM CORPORATION us us
United Sptate's of America 610-270-5014
Facsimile No.
610-270-5080
E-mail address
US_CIPKOP@GSK.COM

2. The Intemational Bureau hereby nf)tiﬁes the applicant that the following change has been recorded concerning;
[J the person Bd the name Bd the address [ the nationality [ the residence

Name and Address

LAXOQOSMITHKLINE LLC
ne Franklin Plaza
200 North 16th Street
Philadelphia, PA 19102
United States of America

State of Nationality State of Residence
uUs us
Telephone No.

610-270-5014
Facstmile No.
610-270-5090
E-mail address

US_CIPKOP@GSK.COM
(] Notifications by e-mail authorized

3. Further observations, if necessary:

4. A copy of this notification has been sent to: [ the Internationsl Preliminary Examining Authority
Bd the receiving Office [ the designated Offices concemed
Bd the International Searching Authority [[] the elected Offices concerned
[ the Authority(ies) specified for supplementary search [ other
The International Bureau of WIPO Authorized officer
34, chemin des Colombeties .
1211 Geneva 20, Switzerland Suarez Javier
e-mail pt09.pet@wipo.int
Facsimile No. +41 22 338 71 30 Telephone No. +41 22 338 74 09
Form PC1/I/306 (January 2009) /EBRXKRI50




PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

(26

PCT/UE2009/062163

From the INTERNATIONAL BUREAU

To:

KANAGY, James, M..

Glaxosmithkline

Corporate Intellectual Property, UW2220
709 Swedeland Road,

P.O. Box 1539

King of Prussia, PA 19406-0939
ETATS-UNIS D'AMERIQUE

Date of mailing (day/month/year)
24 June 2010 (24.06.2010)

Applicant's or agent's file reference

IMPORTANT NOTIFICATION

PUG3247
International application No. International filing date (day/month/year)
PCT/US2009/062163 27 October 2009 (27.10.2009)

> The following indications appeared on record concerning;:

[ the applicant [] the inventor [ the agent O the common representative
Name and Address State of Nationality State of Residence
_Telephone No.
Facsimile No.
E-mail address
2. The International Burezu hereby notifies the applicant that the following change has been recorded concerning: —
B4 the person M the name (O the address [ the nationality [ the residence
Name and Address State of Nationality State of Residence
LXIE, Ren CN us
50 South Collegeville Road Telephone No.
Collegeville, PA 19426
United States of America Facsimile No.
E-mail address
[] Notifications by e-mail authorized
—
3. Further observations, if necessary:
The person identified in Box 2 should be added to the record as applicant for the United States of America only and
inventor for all designated States.
_ e ———— —————
4. A copy of this notification has been sent to: [ the International Preliminary Examining Autherity
B the receiving Office Bd the designated Offices concerned
[ the International Searching Authority [ the elected Offices concerned
[0 the Authority(ies) specified for supplementary search [ other
The International Bureau of WIPO Authorized officer
34, chemin des Colombettes
1211 Geneva 20, Switzerland Gallay Laurence
e-mail pt09.pct@wipo.int
Facsimile No. +41 22 338 71 30 Telephone Na. +41 22 338 74 09
Form PCT/IB/306 (January 2009) IVEH7PPLNI(




PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

|+

PCT/US2009/062163

From the INTERNATIONAL BUREAU

To:

KANAGY, James, M..

Glaxosmithkline

Corporate Intellectual Property, UW2220
709 Swedeland Road,

P.O. Box 1539

King of Prussia, PA 19408-0939
ETATS-UNIS D'AMERIQUE

Date of mailing (day/month/vear)
24 June 2010 (24.06.2010)

Applicant's or agent's file reference

IMPORTANT NOTIFICATION

PUG3247
International application No. Intemational filing date (day/month/year)
PCT/US2009/062163 27 October 2009 (27.10.2009)

.. The following indications appeared on record concerning:

Collegeville, PA 19426
United States of America

[ the applicant [ the inventor [0 the agent [0 the common representative
Name and Address State of Nationality State of Residence
_Telcphone No.
Facsimile No.
E-mail address
Frrr— — —
2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning:
Bg the person [ the name [ the address [ the nationality [ the residence
Name and Address State of Nationality State of Residence
ENG, Xin us Uus
50 South Collegeville Road Telephone No.

Facsimile No.

E-mail address
[] Notifications by e-mail authorized

3. Further observations, if necessary:

inventor for all designated States.

The person identified in Box 2 should be added to the record as applicant for the United States of America only and

| —————"" i
4. A copy of this notification has been sent to:

34, chemmn des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. +41 22 338 71 30

] the International Preliminary Examining Authonty
D8 the receiving Office B8 the designated Offices concerned
[0 the International Searching Authority [ the elected Offices concerned
[ the Authority(ies) specified for supplementary search [] other
The International Bureau of WIFO Authorized officer

Gallay Laurence
e-mail pt09.pet@wipo.int
Telephone No. +41 22 338 74 (9

Form PCT/IB/306 (January 2009)

I/EH7POIRUO



PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

From the INTERNATIONAL BUREAU

PCT/US2009/062163

To:

KANAGY, James, M..

Glaxosmithkline

Corporate Intellectual Property, UW2220
709 Swedeland Road,

P.0. Box 1539

King of Prussia, PA 19406-0939
ETATS-UNIS D'AMERIQUE

Date of mailing (day'month/vear)
24 June 2010 (24.06.2010)

Applicant's or agent’s file reference

IMPORTANT NOTIFICATION

PUB3247
International application No. International filing date (day/month/year)
PCT/US2009/062163 27 October 2008 (27.10.2009)

- The following indications appeared on record concerning:

[ the applicant O the inventor

D the agent

[J the common representative

Name and Address

State of Nationality State of Residence

Telephone No.

Facsimile No.

E-mail address

B the person [} the name

2. The International Burean hereby notifies the applicant that the following change has been recorded concerning:
[ the address

Name and Address

ELLINGER, Mark
’250 South Collegeville Road
Collegeville, PA 19426
United States of America

[ the nationality [ the residence
State of Nationality State of Residence
us us
Telephene No.
Facsimile No.
E-mail address
[[] Netifications by e-mail authorized

3. Further observations, if necessary:

inventor for all designated States.

The person identified in Box 2 should be added to the record as applicant for the United States of America only and

4. A copy of this notification has been sent to:
DY the receiving Office
[ the International Searching Authority

[] the Authority(ies) specified for supplementary search

the International Preliminary Examining Autherity
the designated Offices concerned

the elected Offices concemed

other:

OOX O

The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. +41 22 338 71 30

Authorized officer

Gallay Laurence

e-mail pt09.pet@wipo.int
Telephone No, +41 22 338 74 09

Form PCT/IB/306 (January 2009)

I/EHTPNCPYO0
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PATENT COOPERATION TREATY PCT/US2009/062163

From the INTERNATIONAL BUREAU

PCT "

KANAGY, James, M..

NOTIFICATION OF THE RECORDING GLAXOSMITHKLINE
OF A CHANGE Corporate Intellectual Property, UW2220
709 Swedeland Road,
P.O. Box 1539
(PCT Rule 92bis.1 and King Of Prussia, PA 19406-0939
Administrative Instructions, Section 422) ETATS-UNIS D'AMERIQUE

Date of mailing (day/month/vear)
24 June 2010 (24.06.2010)

Applicant's or agent's file reference

PUS3247 IMPORTANT NOTIFICATION
International application No. International filing date (day/month/vear)
PCT/US2009/062163 27 October 2009 (27.10.2009)
¥ The following indications appeared on record concerning:
(O the applicant [ e inventor [ the agent (O the common representative
Name and Address State of Nationality State of Residence
Telephone No.
Facsimile No.
E-mail address

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning:

D4 the person [ the name [J the address [ the nationality [ the residence
Name and Address State of Nationality State of Residence
SPAREC, Jiri CcZ us
50 South Collegeville Road Telephone No.
Collegeville, PA 19426
United States of America Facsimile No.
E-mail address
[J Notifications by e-mail authorized

3. Further observations, if necessary:
The person identified in Box 2 should be added to the record as applicant for the United States of America only and
inventor for all designated States.

4. A copy of this notification has been sent to: [ the Intemnational Preliminary Examining Authority
Bd the receiving Office B the designated Offices concerned
[ the International Searching Authority [ the elected Offices concerned
[J the Authority(ies) specified for supplementary search [] other
The International Bureau of WIPO Authorized officer
34, chemin des Colombettes
1211 Geneva 20, Switzerland Gallay Laurence
e-mail pt09.pet@wipo.int
Facsimile No. +41 22 338 71 30 Telephone No. +41 22 338 74 09

Form PCT/IB/306 (January 2009) I/EH7PLETHO
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file refercnce FOR FURTHER see Form PCT/ISA/220
ACTION as well as, where applicable, item 5 below.
Internaticnal application No, Internationa! filing date (day/month/vear) (Eearliest) Priority Date (day/monthyear)
PCTAUS C8/62163 27 October 2009 (27.10.2009) 27 Qctober 2006 (27.10.2008)

Applicant
SMITHKLINE BEECHAM CORPORATION

This intermational search report has been prepared by this International Scarching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted 10 the International Bureau.

This international search report consists of a total of sheets,
D 1t is also accompanicd by & copy of each prior art document cited in this report.

1. Basis of the report
a,  With regard to the language, the international search was carried out on the basis of:
E the international application in the language in which it was filed.

D a translation of the intemnational application into which is the language of
a translation furnished for the purposes of intemnational search (Rules 12.3(a) and 23, 1(b)).

b. D This international scarch report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bix(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. |.

2. IZ] Certain claims were found unsearchable (see Box No. 11}
3. D Unity of invention is lacking (scc Box No. IIf).

4. With regard to the title,
g the 1ext is approved as submitted by the applicant.
D the text has been establishicd by this Authority to read as follows:

$. With regard to the ahstract,
the text is approved as submitted by the applicant,
D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. [V. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawinﬁs,
a. the figure of the drawings to be published with the abstract is Figure No.
as suggested by the applicant,
as selected by this Authority, because the applicant failed to suggest a figure.
D as sclected by this Authority, because this figure better characierizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT Intcrmationl spplication No.
‘ PCTIUS 09/62163

Box No. 11  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This im-emationa] scarch report has not been established in respect of cenain claims under Article 17(2)Xa) for the following reasons:

1. D Claims Nos.:

because they relate te subject matter not required to be scarched by this Authority, namely:

2 D Claims Nos.:
becausc they relate to parts of the international application that do not comply with the prescribed requiremenits 10 such an
extent that no meaningful international scarch can be carried out, specifically:

3. D4 Claims Nos.: 410 and 1213
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). ‘

Box No. Il Observations where usity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intcrnational application, as follows;

1. D As all required additional search fees were timely paid by the applicant, this intemational search repont covers all searchable
claims.

2. D As all searchable claims could be scarched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 D As only some of the required additional scarch fees were timely paid by the applicant, this intemationa) search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fecs were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional scarch fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fec.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

D No protest accompanied the payment of additional search fees.
Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)




INTERNATIONAL SEARCH REPORT

PCT/US2009/062163 13.04.2010

[nternational application No.
PCTAIS 09/62163

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61K 31/535 (2010.01)
USPC - 514/236.5

According to International Patent Classification (1PC) or 1o both national classification and IPC

B.  FIELDS SEARCHED

USPC - 514/236.5 (see search tarms balow}

Minimum documentation searched {classification system followed by classification symbaols)

Documnentation searched other than minimum documentation (o the extent that such documents are included in the fields searched
USPC - 514/341; 548/275.4; 548/272.1; 544/124 (3ee scarch terms below)

dimensional modeis. INTERNET ssarch - Google - same

Electronic data base consulted during the international search {name of data base and, where practicable, search terms used)
USPTO-WESY - PGPB,USPT,USOC,EPAB,JPAB keywords: amine darivatives, treatment, cancer, angiogenesis,
VEGFR, inhibitory activity, Fak, pyridyl, pyrazolyl, carboxamide, VEGFR2, ¢crystal structure, catalytic sits, binding site, drug design, 3-

tyrosine kinases,

€. DOCUMENTS CONSIDERED TO BE RELEVANT

pg 1. In5-15; pg 6, In 25-27; pg 7. In 26-30; pg 17, In 10 - pg 24, In 30; Fig 1-4; Fig 7.

Category* Citation of document, with indication, where appropriate, of the relcvant passages Relevant 1o claim No.
Y WO 2004/007481 A2 (PATEL et al.) 22 January 2004 (22.01.2004), 1-3and 11
P9 6.1n1-pg20,in4; pg 84, In 20-27; pg 76, In 24 - pg 77, In 17; pg 85, In 5-8.
Y WO 00/14105 A% (MCTIGUE et al.) 16 March 2000 (16.03.2000), 1-3 and 11

E Further documenis are listed in the continuation of Box C.

O

*  Special categories of cited docurnents;

“A”  document defining the gencral state of the art which is not considered
to be of particular relevance

“E™ earlier application or patent but published on or afier the intemnational
filing date

“L"  document which may throw doubts on priority claim(s) or which is
cited 10 establish the publication date of another citation or other
special reason (as specified)

0" document referring to an oral disclosure, use, exhibition or other

' means

“P"  document published prios to the intemational filing date but tater than
the priority date claimed

“T"  later document published afier the international filing date or priority
date and not in conflict with the ication but cited to uncgmand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannol be
consi nevel or cannot be considered (o involve an inventive
step when the document is taken alone

“¥Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive sicp the document is
combined with one or move other such documents, such combination
being obvious o a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the international search
15 January 2010 (15.01.2010)

Date of mailing of the intemational scarch report

13 APR 2010

Name and mailing address of the ISA/US

Mall Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  s71.273-3201

Authorized officer:
Les W. Young

PCT Helpdesk: 571-272-4300
PCT OSP; $71-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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Indicacion que se solicita una patente.
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R Industria y Comercio
SUPERINTENDENCIA
Bogota D.C.,
2020
Doctor{a)

OLARTE GARCIA CARLOS REINALDO
Apoderado(a) y/c Representante de
GLAXQOSMITHKLINE LLC

REFERENCIA Radicacion No. 11 058067
Solicitud internacional PCT/US2009/62163
Fecha inicio fase nacional 27/05/2011

Tramite 1"
Evento 378
Actuacion 430
Oficio No.

B03S741

Teniendo en cuenta que el capitulo reivindicatorio presentado excede de diez reivindicaciones, es necesario que
cancele la tasa establecida por cada reivindicacion adicional presentada, de conformidad con lo dispuesto en la
resolucion de tasas vigente para la fecha de presentacion de la solicitud, so pena de que no sean tenidas en
cuenta dentro del presente tramite administrativo.

En consecuencia, ¢on fundamento en lo previsto por el articulo 12 del Codigo Contencioso Administrativo, se le
requiere para que dentro del término de dos (2} meses siguientes a ia fecha de notificacién del presente oficio
atienda el requerimiento aqui sefialade. Lo anterior, con el alcance que para tal efecto establece el articulo 13 de
la misma codificacién, respecto de las reivindicaciones adicionales.

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

—

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (¢) -

17 JUN. cull

Et anterior requerimiento fue notificado por fijacion en lista de fecha
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