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- ANEXOS

Comprobante de pago de la tasa de presentacion de la solicitud,

Documento que acredita la existencia y r;epresentacién legal cuando el solicitante seé persona
- juridica.

Poderes, si fuere el caso. Adjunto copia simple ver expediente No. OG. AZ2 «:‘q
' Documento de cesion del inventor al solicitante o a su causante.

Declaraciones

Copia de la solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos).

Traduccion de la solicitud internacional al castellano. {Resumen, descripcion, reivindicaciones,
dibujos).

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

' Traduccion del examen preliminar internacional efectuado por |a IPEA.
De ser el caso, copia del contrato de acceso.

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

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

Arte final 12 x 12.

Ce ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencion de esta
solicitud.
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[:l‘ ; De ser el caso, modificaciones efectuadas a la solicitud internacional.
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@ Solicito la concesién de la patente,

NOMBRE:_CARLOS R. OLARTE
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Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.
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LISTA DE INVENTORES

. Pierre-Yves MICHELLYS,
1416 Corte Bravo

San Marcos, CA 92069
Estados Unidos de América
Nacionalidad: Francesa

. Wei PEI,

8688 New Salem Street

Unit 184, San Diego CA 92126
Estados Unidos de América
Nacionalidad: China

. Thomas H. MARSILJE,

- 1844 Narragansett Court
San Diego CA 92107
Estados Unidos de América
Nacionalidad: Estaunidense

. Wenshuo LU,

7594 Wallingford Court
San Diego CA 92126
Estados Unidos de América
Nacionalidad: Canadiense

. béi CHEN,

111048 Creekbridge Place
San Diego CA 92128
Eétados Unidos de Ameérica
Nacionalidad: China

. Tetsuo UNO,
4495 Shorepoint Way
San Diego CA 92130

Estados Unidos de América
Nacionalidad: Japonesa

. Yunho JIN,

13447 Tiverton Road

San Diego CA 92130
Estados Unidos de América
Nacionalidad: Koreana

. Tao JIANG,

10721 Calle Mar de Mariposa
San Diego CA 92130
Estados Unidos de América
Nacionalidad: China
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TRADUCCION OFICIAL DE UN DOCUMENTO QUE ESTA ORIGINALMENTE EN INGLES

E;:f documento de Poder adjunté de IRM LLC. g Delaware Lfmited Liability
Cbmpany fleva la sigdiente certificacion notarial:
CERTIFICACION

Yo, el suscrito Notario Publico de Basilea, Suiza, certifico la autenticidad
dé las firmas anteriores correspondientes ai Dr. Dirk Hillebrand,
ciudadano Alemdn, residente en Bad Sackingen, Alemania y al Di. Peter
Roth, ciudadano Aleman, residente en Friburgo, Alen;lania, émbos
;actuando en nombre de IRM LLC, en Hamilton, Bermuda, ambos

apoderados, ambos caon firma mancomunada.
La autenticidad de las firmas se establecid por comparacion.

?Basilea, este dia 20 (veinte) de Noviembre de 2006 (dos mil seis).
(Firmado)

S}ello: “Dr. Mattias Staehelin - Notario de Basilea”

Protocolo de lLegalizacion No. 1571/2006

1

Apostilla:

Trn hIC'orx-dficf

20RGE E, SIERRA REYESR
Licrneia 376 - 1993 Minfusticin



1. Pais: Suiza
Elpresente documenta publico
2. Ha sido firmado por: Dr. M. Staehelin

3. Actuando en ¢

4. Lleva el sello/estampilla de:  (Ilegible).

5. kEn:
6. El:
7. Por:

8‘. Bajo el No.:

9. Sello / estampilla:

10 Firma:

APOSTILLA: .
{Convention de La Haye du 5 octobre 1961)

alidad de: Notario

Certificado
Basilea.

20 de Noviembre de 2006.

Cancilleria municipal del Cantdn de la
ciudad de Basilea.

10413/17.594

Cancilleria municipal - Ciudad de
Pasilea.

Heidi Fischer

Certificacion:

Certiffco que la

documento adjur,

Titulo: “IRM LLC

Fecha: 29 de No

presente es una traduccion verdadera y completa del
1to.
- Cert.”

viembre de 2006.

Traductor: Jorge Enrigue Sierra Reyes.

Licencia No. 370

de 1993, del Ministerio de Justicia.

Direccion: Car/'*era 15 No. 99-13 Oficina 411. Bogota, Coloembia.

Teléfono: (57-1)

2182308, (57-1) 6232925.

F-mail: treseser] @yahoo.com. 8845

i
@f“ o~
Traductor %hcfnl

JORGE E. SIERRA REYLS
Liemnzio 376 - 1993 Minjveticn
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Power of Attorney

The undersigned,

Poder

El susciito,

{RM LLC, a Delaware Limited Liability Company

domiciled in

domiciliado en

‘Hurst Holme’', 12 Trott Road, Hamilton, Bermuda, HM 11

by means of these presents hereby grants to Carlos
R. Olarte and/or J. Ian Raisbeck and/or
Ana Maria Frieri and/or Juan Guillermo
Moure and/or Natalia Castro fll and
sufficient Power of Attorney to file, prosecute,
obtain, defend and enforce any and all of the
company’s Patents for Tnventions, Utility Models,
Layout-Designs  (fopographies) of Integrated
Circuits,  Industrial . Designs, Trademarks,
Advertising Slogans, Trade Names, Commercial
Emblems, Geographical Indications, Protection of
Trade Sccrets, Obtainer’s Certificates,
Copyrights, Registration of Domain Names,
Health Registrations, or any other intellectual
property vight in the Republic of Colombia, to
which end it cmpowers them to take all steps
necessary  befure any administrative or  judicial
authority of any class for the objects stated, to file
petitions, 1ccourses, replies and oppositions, pay
laxes and annuitics, request icstimonies, receive
documents and sccuritics, dbandon applications and
collcet refunds.  Sufficient]power s hercby granted
to reccive notifications on behalf of the Company, to
confer powers on those who are (o represent the
company judicially and cxﬁ%‘a_iudicially, to answer in
cout in the matter of all ¢laims and demands that
may be presented in comitection with the abjects
stated, giving them likewiselpower to substitute these
presents and vevoke such substitutions.

\

por medio del presente atorga a Carlos RR.
CGlarte y/o J. Ian Raisbeck y/o Ana
Maria Frieri y/o Juan Guillermo
Muoure y/o Natalia Castro poder especial,
amplio y suficiente para presentar, trawitar,
obtencr, defender y hacer respetar todas vy
cualquiera dc las Patentes de Invencion, Modelos
de Utitidad, Esquemas de Trazades de
Circnitos  Integrados, Disefios  Industrinles,
Marcas, Lemas Comerciales, Nombres
Comerciales, Enseiias Comercinles,
Denominaciones de  Origen, Proteccion  de
Secretos  Cmipresariales, Certificados  de
Obientor, Derechos de Autor, Registro de
Nombres de Dominio, Registros Sanitarios, o
cualquier otro bien de propiedad intelectual de
la compaiiia cn la Repliblica de Colombia, a cuyo
efecto los faculla para dar todos los pasos
necesarios anie cualquier autoridad administrativa
o judicial de cualquicr jerarquia para cumplir con

lo encomendado, elevar solicitudes, recursos,
respucstas y oposiciones, pagar impuestos y
anualidades,  solicitar  testimonios,  recibir

documentos y valores, desistir y percibir.  Sc
concede pader bastante para recibir notilicaciones
a nombre de la compaiiia, otorgar poderes a
quicnes vayan a tepresentar a la compaiiajudicial
y extrgjudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo  encomendado se presemtaren, dandoles
asimisio facultad para sustituic el presente y
revocar dichas sustiluciones.

IRM LLC, a Delaware Limited Ltabmty Company

Signduuc/l irma: f\b (/i/l //F/L/

D:rk Hiilebrand
Group Head Patents, MCD

Datc/Fecha: 08 N&)vgnber 20006

|
l
t
|

Clty Countly/Cmdad Pais: Basel, Cll

'

World Tiade Center - Toire A, Calle [00 No A =37, l’:so 10 Bogold D.C

Tel -+ 57 1 601-7700. Fax 4+ 537 1 ANILTT00 A~

Peter Roth
Snr. Patent Attorney

., Colombia

PRV P

Carlos R Olarie

- Tan Raishe ek
Ana NMaria Frieo
Juan Guilleymo Mowne
Natalia Cagteo

Zayde Chalin
Jacqueline Chaparto
losé Luis Londadio
Felipe Mendeza
Simon Salicas

Of Counvel
Guillermo Chahin
Gracicla Mclo



|
Altestation .
t

I, the undersigned notary public in Baset, Switzerl:‘and, certify herewith that the above
signatures are the genuine signatures of Dr. Dirk Hillebrand, German citizen, residing in
Bad Séckingen, Germany, and Dr. Peter Roth, German citize’n, residing in Freiburg,
Germany, both acting for IRM LLC, in Hamilton, Bermuda, hoth as proxy holders, both
with joint signature. '

The authenticity of the signatures was established by means of comparison.
|
BASEL, this 20'" (twentieth) day of November 2006 {twothousandandsix).

t—‘\ : ;Z&‘B{“Q’i‘-{f_‘—\;-{-‘f }': .N’ﬁ\"{;‘/

//
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AN - EQI




C
=

2008/073687 A 2| 0BPEIR 70 O T OO N

{19) World Intellectuat Property Qrganization §

International Burgan

(43) International Publication Date

19 June 2008 (19.06.2008)

(10) International Publication Number

WO 2008/073687 A2

(26

(30)

(71

(72}
(75)

International Patent Classification:
CO7D 213/74 (2006.01) CO7D 239/95 (2006.01)
CO7D 239/48 (2006.01) CO7D 401/12 (2006.01)

International Application Number:
PCT/US2007/085304

International Filing Date:
20 November 2007 (20 11.2007)

Filing Language: Linglish
Publication Language: English
Privrity Data:

60/869,299 8 December 2006 (08.12.2006)  US
60/9G6,449 28 August 2007 (28 08,2007y US
Applicant (for all designated States excepe 1/5): IRM LLC

[US/—3; Hurst Holme, |2 Trott Rosd, Hamilton, HM 1
(BM)

Inventors; and

Inventors/Applicants (for /S only): MICHELLYS,
Pierre-Yves [FR/US]: 1416 Corte Bravo, San Marcos, CA
92069 (US). PEI, Wei [CN/US]; 8688 New Salem Street,
Unit 184, San Diego, CA 92120 (US). MARSILJE,
Thomas H. {US/US), 1844 Narragansett Court, San
Diega, CA 92107 (US). LU, Wenshuo [CA/US];, 7594
Wallingford Court, San Diego. CA 92126 (US). CHEN,
Bei {CN/US]; 11048 Creekbridge Place, San Diego, CA
92128 (US). UNO, Tetsuo [JP/US]; 4495 Shorepoint Way,

(74

(81

(84

)

)

~

San Diego, CA 92130 (US). JIN, Yunho [KRAUS]; 13447
Tiverton Road, San Diego, CA 92130 (US). JIANG, Tao
[CN/US]; 10721 Calle Mar de Mariposa, San Diego, CA
92130 (US).

Agents: TONGCO WU, Emily et al.; Genomics Institute
of the Novartis Research lFoundation. 10675 John Jay Hop-
kins Drive, San Dicgo, CA 92121 (US).

Designated States (urless otherwise indicated. for'every
kind of national protection avadable): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU,CZ,DE, DK, DM, DO, DZ, EC, EE, EG,
LS, FI, GB, GD, GE, GH. GM, GT. HN, HR, HU, ID, IL,
IN, IS, JP, KLi, KG, KM, KN, KP, KR, KZ, LA, L.C, LK,
LR, LS, LT, LU, LY, MA, MD. ME, MG, MK, MN, MW,
MX, MY, M7, NA, NG. NI. NO, N7Z. OM, PG, PII, PI.,
PT, RO, RS, RU, SC. SI2, SE, SG. SK, SI., SM, SV, 8Y,
TJ, T™M, TN, TR, TT, TZ. UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated Stales (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KL, LS, MW, MZ, NA, 8D, SL, 8%, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, C11, CY, CZ, DE, DK, EE, ES, FI,
FR,GB, GR, HU, [E, 1§, IT, LT, L. LV, MC, M, NI.. PL.,
PT, RO, SE, 81, SK, TR), OAPI (BF, BJ, CI\, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN. TD, TG).

Published:

without international search report and to be republished
upan receipit of that report

(54) Title: COMPOUNDS ANID COMPOSITIONS AS PROTEIN KINASE INHIBITORS

(37) Abstract: The invention provides novel pyrimidine and pyridine derivatives and pharmaccutical compositiens thereof, and
methods for using such compounds. For example. the pyrimidine and pyridine derivatives of the invention may be uscd to treat,

ameliotate or prevent a condition which responds to inhibition of anaplastic lymphoma kinase (ALK) activity, focal adhesion kinase

(FAK), zeta-chain-associated protein kinase 70 (ZAP-70), insulin-like growth factor (IGF-1R), or a combination therecf.
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WO 2008/073687 PCT/US2007/0835304

COMPOUNDS AND COMPOSITIONS AS PROTEIN KINASE INHIBITORS

Cross-Reference to Related Applications

[0001] This application claims the benefit of U.S. provisional application serial no.
‘60/869,299, filed December 8, 2006, which is incorporated by reference herein in its entirety.
Fechnical Field

[0002] The invention relates to protein kinase inhibitors, more particularly novel pyrimidine
and pyridine derivatives and pharmaceutical compositions thereof, and their use as
pharmaceuticals.

Background Art

[0003] Anaplastic lymphoma kinase (ALK), a member of the tnsulin receptor superfamily of

"receptor tyrosine kinases, has been implicated in oncogenesis in hematopoietic and non-

“hematopoietic tumors. The aberrant expression of full-length ALK receptor proteins has been

reported in neuroblastomas and glioblastomas; and ALK fusion proteins have occurred in
anaplastic large cell lymphoma. The study of ALK fusion proteins has also raised the possibility
of new therapeutic treatments for patients with ALK-positive malignancies. (Pulford et al., Cell.
Mol. Life Sci. 61:2939-2053 (2004)).

[0004] Focal Adhesion Kinase (FAK) is a key enzyme in the integrin-mediated outside-in

*signal cascade (D. Schlaepter et al., Prog Biophys Mol Biol 1999, 71, 43578). The trigger in the

signal transduction cascade is the autophosphorylation of Y397, Phosphorylated Y397 is a SH2

docking site for Src family tyrosine kinases; the bound ¢-Src kinase phosphorylates other

" tyrosine residues in FAK. Among them, phsopharylated Y925 becomes a binding site for the

SH2 site of Grb2 simall adaptor protein. This direct binding of Grb2 to FAK is one of the key

. steps for the activation of down stream targets such as the Ras-ERK2/MAP kinase cascade.

[0005] Zeta-chain-associated protein kinase 70 (ZAP-70), a member of the protein tyrosine
kinase family, is of potential prognostic importance in chronic lymphocytic leukemia (CLL).
ZAP-70, known to be of importance in T and NK cell signaling but absent in normali penpheral
B cells. is expressed in the majority of the poorer prognosis vnmutated CLL and absent in most
cases with mutated [gVH genes. ZAP-70 is also expressed in a minority of other B cell tumors.

(Orchard et al., Leuk. Lyrphoma 46:1689-98 (2005)).
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[0006] Insulin-like growth factor (IGF-1) signaling is highly implicated in cancer, with the
IGF-1 receptor (IGF-1R) as the predominating factor. IGR-1R is important for tumor
‘transfermation and survival of malignant cells, but is only partially involved in normal cell
growth. Targeting of IGF-1R has been suggested to be a promising option for cancer therapy.
‘(Larsson et al., Br. J. Cancer 92:2097-2101 (2005)).

[0007] Because of the emerging disease-related roles of ALK, FAK, ZAP-70 and IGF-1R,
there is a continuing need for compounds which may be useful for treating and preventing a

disease which responds to inhibition of ALK, FAK, ZAP-70 and/or [GF-1R.

'Disclosure of the Invention

[0008} The invention relates to novel pynmidine and pyridine derivatives and
pharmaceutical compositions thereof, and their use as pharmaceuticals.

" [0009] In one aspect, the invention provides a having Formula (1):

l
b
; r
1‘* = R1/N
. ay
N N °N
R3 ! ]
RS W

(M

or pharmaceutically acceptable salts thereof; wherein

o}
& 1 1
R%\ﬁd’R R7’A\ \(Kﬁq,
1 i3 Al
7,A§A2 A ’ R =~ 73

1
W is R , or =72

i‘ A" and A? are independently C or N;
{I | each A% and A’ is C, or one of A> and A’ is N when R® and R” form a ring;
; B and C are independently an optionally substituted 5-7 mewmbered carbocyclic ring,
aryl. heteroaryl or heterocyclic ring containing N, O or S;

Z', Z* and Z* are independently NR'!, C=0, CR-OR, (CR,);, or =C-R';

R’ and R? are independently halo, OR'Z NR(R'?), SR, or an optionally substiruted C)4
alkyl. Ca alkenyl or Cy4 alkynyl; or one of R'and R*is H;

R¥ is (CR1)02501R ", (CR2)02S0:NRR ', (CR2)0.2C012R ", (CR2)92CONRR™ or cyano;

(e8]
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R*, R R"and R" are independently an optionally substituted C,.¢ alkyl, C,4 alkenyl or
Ca alkynyl; OR'?, NR(R'). halo, nitro, SO;R'?, (CRy),R" or X: or R*, R” and R' are
independently H;
R,R%and R® are independently H or C 4 alkyl;
R* and R are independently C,.¢ alkyl, C;¢alkenyl, C;¢alkynyl, halo or X, or one of R®
,ﬂnd R? is H when R and R? form a ring; and provided one of R¥and R’is X;
' alternatively, R' and RZ, or R® and R7, R’ and Rg, or R® and Rm, when attached to a
carbon atom may form an optionally substituted 5-7 membered monocyclic or fused carbocyclic
ring. aryl, ot heteroaryl or heterocyclic ring comprising N, O and/or S; or R, R® R’ and R*are
absent when attached to N;
R'"is H, Cy.salkyl, Ca.¢alkenyl, (CR2),CO12R. (CR2),0R, (CR3),R"". (CR2),NRR"?,
| ‘(CR;),CONRR'? or (CR»),S0,,R'%;
R'? and R"? are independently an optionally substituted 3-7 membered saturated or

I
, partially unsaturated carbocyclic ring, or a 5-7 membered heterocyclic ring comprising N, O
1

b ‘ and/or §: aryl or heteroaryl; or R'%is H, C; alkyl;
- X is (CRy),Y. cyano, CO15R "2, CONR(R'?), CONR(CR3),NR(R'?), CONR(CR),OR",
CONR(CR;3),SR "2, CONR(CR3),5(0); 2R or (CR1)1 §NR(CR2),0R %
Y is an optionally substituted 3-12 membered carbocyelic nng, a 5-12 membered aryl, or
" a 3-12 membered hereroaryl or heterocyclic ring comprising N, O and/or S and attached to A’or
A* or both via a carbon atom of said heteroaryl or heterocyclic ring when q in (CR,},Y is O; and
n, p and q are independently 0-4.
[0010] In the above Formula (1), R' may be halo or C;¢alkyl; R* is H or NH,; or R' and R?
together form an optionally substituted 5-6 membered aryl. or heteroaryl or heterocyclic ring
. comprising 1-3 nitrogen atoms. In other examples, R® in Formula (1) may be SOan, SO,;NH,,
| SO,NRR", CO;NH,, CONRR'", CO,2R", or cyano; and R'? is C).¢alkyl, an optionally
i substituted Cs.y cycloalkyl, Cs.; cycloalkenyl, pyrrolidinyl, piperaziny), piperidinyl, morpholinyl
' orazetidinyl. In yet other examples, R’,R’, R’ and R' in Formula (1) are independently H. and
nis 0. In other examples. R® in Formula (1) may be halo or OR", and R is C¢ alkyl.

[0011] In one embodinient, the invention provides compounds having Formnula (2):
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R2
7 R‘/‘\]
I S
o NN
Ho me

wherein R' is halo or Cigalkyl:

R%is H: or
. R' and R? together torm an optionally substituted 5-6 membered heteroaryl or
heterocyclic ring comprising one or two nitrogen atoms;
:i : R®is isopropoxy or methoxy;
j ' one of R® and R” is (CR2},Y and the other is Cy¢ alkyl. cyano. CO,.zR”, CONR(R”) or
CONR(CR,),NR(R'%);
- Y is an optionally substituted Cs.7 cycloalkyl, C37cycloalkenyl, or phenyl; or Y is
" pyridyl. pyrazolyl. isoxazolyl, imidazolyl, thiazolyl, benzimidazolyl, pyrrolidinyl. piperazinyl,
; piperidinyl. morpholinyl, azetidinyl, heptamethyleneimine or octamethyleneimine, each of

" which is attached to the phenyl ring via a carbon atom when q in (CRy){Y is 0;
' nis 0-1: and
qis 0-4.
{0012] In the above Formula (2), one of R*and R’ may be (CR3),Y and the other is Ci¢
alkyl; and n and g are independently 0. In some examples, Y is pyrrolidinyl, piperidinyl,

¢, azetidinyl. In other examples, R'is halo or Cigalkyl; and R%is H.
‘ 3 y

}
o [0013] [n another embodiment, the invention provides compounds having Formula (3A) or

- (3B):
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R2
)
R4 & | ¢ |
n - =~ H
R3 W N
HoR® ‘
O
RZ
Ay —C l R I
SN S A H
o Y
hooR
23
Z'-72  (3B)
wherein B and C together form
/
X Mo,
\ O
N R \
/ N
R or R

Z', Z* and Z’ together form
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\ 7
7
3, ARVRV.Y.V H PUVEY
. O . O
3 N o
© o ’ RH ’ RrRM ’
\ - NARYIRVV V)
NaVaV I V4 \ / Q«%
N 3~
\Rﬂ O .
. 5 HO or OH ;
or tautomers thereof’,

R'is halo or C 4 alkyl;
' R’ is H: or
I R' and R? together form an optionally substituted 5-7 membered carbocyclic ring, aryl,
!I Lor heteroaryl or heterocyclic ring comprising N, O and/or S: and
[' I R®is isopropoxy or methoxy. .
[0014] In the above Formula (3A) or (3B), each R'! may be (CR;),CO 2R, (CR»),0R,
(CRy,R, (CRy),NRR" or (CR2),CONRR'Z;
R and R'? are independently H or C,galkyl; and
R" s an optionally substituted piperidinyl, azetidiyl, tetrahydropyranyl, cyclohexyl,
. morpholinyl. pyrrolidinyl, heptamethyleneimine, octamethyleneimine, a bicyclic amine or
" diamine derivative, quinuclidin-3-yl. 8-methyl-8-aza-bicyclo[3.2.1]oct-6-yl], or 9-methyl-9-aza-
bicyclo[4.2.1]nonan-7-yl.
[0015] [n yet ancther embodiment, the invention provides compounds having Forntula (4A)

©or Formula (4B):
, R2
;‘- ) y | =Y F Fl
3 L N S
- N N N
| 2
! H 7

B2 |

™
AZ TR9
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4 — | R’ = N
(R%n |
R D H
N N/,'\N/
|

1=
R8 (4BY;

wherein R! is halo or Crealkyl;

R%is H; or

R' and R? together form an optionally substituted 5-7 membered carbocyclic ring, aryl,
‘or heteroaryl or heterocyclic ring comprising N, O and/or S;
J R%is isopropoxy or methoxy; and
: B’ and B are independently an optionally substituted 5-6 membered aryl or heteroaryl

*containing N, O or S.

|
[
{
l
’ [0016] In another aspect, the invention provides compounds having Formula (3):

RZ
F R
RY—c | N
( )n \ N \ I Rs
S W
1
R® w (5)

or pharmaceutically acceptable salts thereof; wherein

PR \/I\r\“ P

10
’ F‘s\%\A R10 1A1\ 6 / [All’R
; AT\ l3 e —A1\
. R77 A2 TR é 2
W is HB , 2'-z2 .

A' and A” are independently C or N;

each A% and A’ is C, or one of A’ and A is N when R® and R’ form a rng;

B and C are independently an optionaily substituted 5-7 membered carbocyclic ring,
aryl, heteroaryl or heterocyclic ring containing N, O or S;

7', 7? and Z' are independently NR'!, C=0, CR-OR, (CR,);, or =C-R'%;
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R' and R? are independently halo, OR'?, NR(R'?), SR'?, or an optionally substituted C,
alkyl, Co.6alkenyl or Cygalkynyl; or one of R'and R?is H;

R’ is (CR2)02S02R'%, (CR2)02S0-NRR'2, (CR2)02C0 2R, (CR2)02CONRR'™ or cyano;

. R*, R® und R” and R'" when attached to a carbon atom, are independently H, an

Iop[ionally substiruted Cjgalkyl, Cy. alkenyl or Cs ¢ alkynyi; OR'Z, NR(RIZ), halo, nitro, SOzRIz,
(CR;)PRB or X, provided R®and R are not both H;

R, R’ and R are independently H or C14alkyl;

R¥ and R® are independently Ci.g alkyl, Co.6 alkenyl, Cy alkynyl, halo or X, or one of R®
and R” is H; and provided one of R®and R’ is X;

alternatively, R' and R? or R®and R”, R” and R*, or R? and R'®, when attached to a

| . . . . . .
-carbon atom may form an optionally substituted 5-7 membered monocyclic or fused carbocyclic

' 'ring, aryl, or heteroary! or heterocyclic ring comprising N, O and/or S; or R’,R® R®and R" are

. jabscnt when attached to N;
| R'"is H, C s alkyl, Cagalkenyl, (CR3),CO2R. (CR2),0R, (CR2)R ", (CR2),NRR",

j {{CR3),CONRR"? or (CR2),8012R'%;

R'? and R" are independently an optionally substituted 3-7 membered saturated or
; partially unsaturated carbocyclic ring, or a 5-7 membered heterocyclic ring comprising N, O
“ and/or S: aryl or heteroaryl; or R is H, Cy¢alkyl;
, X is (CRy),Y. cyano, CO| ,R"?, CONR(R'?), CONR(CR;),NR(R'?), CONR(CR;),OR "%,
: CONR(CR2),SR "%, CONR(CR1),S(0),2R" or (CR)1 6NR(CR),OR'%;
Y is an optionally substituted 3-12 membered carbocyclic ring, a 5-12 membered aryl, or
j a 5-12 membered heteroaryl or heterocyclic ring comprising N, O and/or S and attached to Alor
A’ or both via a carbon atom of said heteroaryl or heterocyclic ring when g in (CRp),Y is 0; and
n. p and q are independently 0-4.

{0017) In yet another aspect, the present invention provides pharmaceutical compositions

1 ' comprising a compound having Formula (1), (2), (3A). (3B), (4A), (4B)or (5), and a

~ pharmaceutically acceptable excipient.

[0018] In yet another aspect, the invention provides niethods for modulating ALK, FAK,

" ZAP-70 and/or IGF-| R, comprising administering to a system or a subject in need thereof, a

therapeutically effective amount of a compound having Formula (1), (2), (3A), (3B), (4A), (4B)

or (5}, or pharmaceutically acceptable salts or pharmaceutical compositions thereof, thereby

" modulating said ALK, FAK, ZAP-70 and/or IGF-1R. The invention also provides methods to
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reat, ameliorate or prevent a condition which responds to inhibition of ALK, FAK. ZAP-70
and/or IGF-1R, comprising administering to a system or subject in need of such treatment an
effective amount of a corupound having Formula (1), (2), (3A), (3B), (4A), (4B) or (5), or
pharmaceutically acceptable salts or pharmaceutical compositions thereof, and optionally in
combination with a second therapeutic agent, thereby treating said condition. Alternatively, the
present invention provides the use of a compound having Formula (1), (2), (3A), (3B). (4A).
(4B) or (5) in the manufacture of a medicament for treating a condition mediated by ALK, FAK,
ZAP-70 and/or IGF-1R. In particular embodiments, the compounds of the invention may be
used alone or in combination with a second therapeutic agent to treat a condition mediated by
ALK, wherein said condition is an autoimmune disease, a transplantation disease, an infectious
:"disease or a cell proliferative disorder.

| [0019] Furthermore, the invention provides methods for treating a cell proliferative disorder,
icmnprising administering to a system or subject in need of such treatment an effective amount of
‘a compound having Formula (1), (2), (3A), (3B), (4A), (4B) or (5), or pharmaceutically

]accepmble salts or pharmaceutical compositions thereof, and optionally in combination with a

“second therapeutic agent. thereby treating said condition. Alternatively, the present invention

provides the use of a compound having Formula (1), (2), (3A), (3B), (4A), (4B) or (5} in the

' ' manufacture of a medicament for treating a cell-proliferative disorder. In particular examples,

}
. the compounds of the invention may be used alone or in combination with a chemotherapeutic

" agent 10 treat a cell proliferative disorder, including but not limited to, lymphoma, osteosarcoma,

melanoma, or a tumor of breast, renal, prostate, colorectal, thyroid. ovarian, pancreatic,

neuronal, lung. uterine or gastrointestinal tumor.

[0020] In the above methods for using the compounds of the invention, a compound having

+ Formula (1), (2), (3A), (3B), (4A), (4B) or (5) may be administered to a system comprising cells

or tissues, or o a mammalian subject such as a human or animal subject.

Definitions

[0021] “Alkyl” refers to a moiety and as a structural element of other groups, for example

halo-substituted-alkyl and alkoxy, and may be straight-chained or branched. An optionally

substiruted alkyl, alkenyl or alkynyl as used herein may be optionally halogenated (e.g., CF3), or

may have one or more carbons that is substituted or replaced with a heteroatom, such as NR, O

or S (e.g., -OCH;CH,0-~, alkylthiols, thicalkoxy, alkylamines, etc).
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[0022] “Ary]” refers to a monocyclic or fused bicyclic aromatic ring containing carbon
atoms. “Arylene” means a divalent radical derived from an aryl group. For example, an aryl
group may be phenyl, indenyl, indanyl, naphthyl, or 1,2,3.4-tetrahydronaphthalenyl, which may
be optionally substituted in the ortho, meta or para position.

[0023] Heteroaryl™ as used herein is as defined for aryl above, where one or more of the
ring members is a heteroatom. Examples of heteroaryls include but are not limited to pyridyl,
pyrazinyl, indolyl. indazolyl, quinoxalinyl, quinolinyl, benzofuranyl, benzopyranyl,
benzothiopyranyl, benzo[ 1,3]dioxole, imidazolyl, benzo-imidazolyl, pyrimidinyl, furanyl,
oxazolyl, isoxazolyl, triazolyl, benzotriazolyl, tetrazolyl, pyrazolyl, thienyl, pyrrolyl,
isoquinolinyl, purinyl, thiazolyl. tetrazinyl, benzothiazolyl, oxadiazolyl, benzoxadiazolyl, etc.

[0024] A “carbocyclic ring” as used herein refers to a saturated or partially unsaturated,

!
_monocyclic, fused bicyclic or bridged polycyclic ring containing carbon atoms, which may

jomiona]ly be substituted, for example, with =0. Examples of carbocyclic rings include but are

lnot limired to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylene, cyclohexanone,
‘GTC. ‘
[0025] A “heterocyclic ring™ as used herein is as defined for a carbocyclic ring above,
wherein one or niore ring carbons is a heteroatom. For example, a heterocyclic ring may contain
'N.O.S.-N=.-§-, -S(0), -S(Q),-, or -NR- wherein R may be hydrogen, C,alkyl or a protecting
group. Examples of heterocyclic rings include but are not limited to morpholino, pyrrolidinyl,
pyrrolidinyl-2-one, piperazinyl, piperidinyl, piperidinylone, 1.4-dioxa-8-aza-spiro[4.5]dec-3-yl,
| 1,2,3,4-tetrahydroquinolinyl, etc. Heterocyclic rings as used herein may encompass bicyclic
~amines and bicyclic diamines.
[0026] The terms “co-administration”™ or “combined administration” or the like as used
" herein are meant to encompass administration of the selected therapeutic agents to a single
patient, and are intended to include treatment reginiens in which the agents are not necessarily
+ administered by the same route of adiministration or at the same time.
[0027] The term “pharmaceutical combination” as used herein refers to a product obtained
" from mixing or combining active ingredients, and includes both fixed and non-fixed
" combinations of the active ingredients. The term “fixed combination™ means that the active
ingredients, e.g. a compound of Formula (1) and a co-agent, are both administered o a patient
: simultaneously in the form of a single entity or dosage. The term “non-fixed combination”

means that the active ingredients, e.g. a compound of Formula (1) and a co-agent, are both

10
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administered to a patient as separate entities either simultaneously, concurrently or sequentially
with no specific time limits, wherein such administration provides therapeutically effective
levels of the active ingredients in the body of the patient. The latter also applies to cocktail
therapy. e.g. the administration of three or more active ingredients.

[0028] The term "therapeutically effective amount” means the amount of the subject
compound that will elicit a biological or medical response in a cell, tissue, organ, system, animal
or human that is being sought by the researcher. veterinarian, medical doctor or other clinician.

[0029] The term "administration” or "administering” of the subject compound means

providing a compound of the invention and prodrugs thereof to a subjecr in need of treatment.

‘Modes of Carrving Out the [nvention

i‘, I [0030] The invention provides novel pyrimidine and pyridine derivatives and phannaceutical
‘ 'c0111positions thereof, and methods for using such compounds.
. ' [0031] I[n one aspect, the invention provides a having Formula (1):

i Rz
- (RhTg : | ;
Lt W S
Ny
R e W

or pharmaceutically acceptable salts thereof; wherein

€]

Wis R® , 2'=z2 :

! Aland A* are independently C or N;

L each AZand A’ is C, or one of A% and A%is N when R® and R form a ring;
i B and C are independently an optionally substituted 5-7 membered carbocyclic ring,
aryl. heteroaryl or heterocyclic ring containing N, O or S;

Z', Z* and Z* are independently NR"', C=0, CR-OR, (CRy);; or =C-R'%;

R' and R? are independently halo, OR'?, NR(R'?), SR'?, or an optionally substituted Cy¢

alkyl, Cagalkenyl or Cyg alkynyl; or one of R'and R?is H;

11
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R? is (CR2)0.2SO1R'%, (CR2)0.2S0NRR'Z, (CR2)p2C012R %, (CR2)0.2CONRR ' or cyano;

R*, R® R”and R" are independently an optionaliy substituted C; g alkyl, C,4 alkenyl or
Cagalkynyl; OR™, NR(R'), halo, nitro, SO:R ‘%, (CR,),R" or X; or R*, R” and R' are
independently H;

R, R’ and R® are independently H or C, ¢ alkyl;

R® and R’ are independently C,.4alkyl, Cog alkenyl, Cyg alkynyl, halo or X, or one of R®

and R’ is H when R' and R? form a ring; and provided one of R¥and R%is X;

alternatively, R' and R?‘, or R® and R7, R and RS, or R’ and Rm, when attached to a
carbon atom may forim an optionally substituted 5-7 membered monocyclic or fused carbocyclic
‘ ‘ring, aryl, or heteroary] or heterocyclic ring comprising N, O and/or S; or R’, R®, R’ and R are
.absent when attached to N;

(i R''is H. Cigalkyl, Ca.galkenyl, (CR2),CO;2R, (CR2),0OR, (CR;),R". (CR,),NRR ',

- (CR»),CONRR" or (CR»),S01,R"%;
| R and R are independently an optionally substituted 3-7 membered saturated or

5 jpartially unsaturated carbocycelic ring, or a 5-7 membered heterocyclic ring comprising N, O
‘ ; and/or S; aryl or heteroaryl; or R'Zis H. Cig alkyl;

X is (CRy),Y. cyano, CO12R", CONR(R'), CONR(CR;),NR(R %), CONR(CR3),0R"?,
| CONR(CR;),SR". CONR(CR;),S(0),2R" or (CR3); sNR(CR;),0R"%;

Y is an optionally substituted 3-12 membered carbocyclic ring, a 5-12 membered aryl, or

> e

a2 '5-12 membered hetercary! or heterocyclic ring comprising N, O and/or S and attached to A? or

A’ or both via a carbon atom of said heteroaryl or heterocyclic ring when q in (CR),Y is O; and

n, p and q are independently 0-4.

[0032] Tn one embodiment, the invention provides compounds having Formula (2):

‘ RZ
) "
- (R)n_\ \)\,H
N NN
/3 1
] H 6

R

RQ
R® (2)

wherein R is halo or Cy¢ alkyl;

12
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R%is H; or

R'and R? together form an optionally substituted 5-6 membered heteroaryl or
heterocyclic ring cowprising one or two nigogen atoms;
R® is isopropoxy or methoxy;
one of R® and R? is (CR,),Y and the other is C, galkyl, cyano. CO,,R"*, CONR(R'?) or
CONR(CR)),NR(R"%);

Y is an optionally substituted Cs.; cycloalkyl, C;; cycloalkenyl, or phenyl; er Y is

s

pyridyl. pyrazolyl, isoxazolyl, imidazolyl, thiazolyl, benzimidazolyl, pyrrolidinyi. piperazinyl,
piperidinyl, morpholinyl. azetidinyl, heptamethyleneimine or octamethyleneimine, each of
jwhich is attached to the phenyl ring via a carbon atom when q in (CR3),Y is 0;

nisQ-1: and

qis0-4.

[0033] [n another embodiment, the invention provides compounds having Formula (3A) or

R2
; 4 = I -R1 N
(R )n_\ ~ J\ _H
. N7 N
G
&)
HZ
| 4 Z | R l\]
GYSS S
Hoo RS

Z'-72  (3B)

wherein B and C together form

13
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\ Q
N\ R—N =
N R \ .
/ N
R or R .
z', 2% and Z’ together form
! J\\N J\.’rv \ ’
gz S\ v .V VARV, ¥,V
© @] ’ R ’ R
/
\ s \ ’ gz NARVIRVAVAV S
N S~
| \R” .
l 5 , HO or OH ;
. or tautomers thereot;

E

R'is halo or C14 alkyl;
R%is H; or
R' and R’ together form an optionally substituted 5-7 membered carbocyclic ring, aryl,
or heteroaryl or heterocyclic ring comprising N, O and/or S; and
R® is isopropoxy or methoxy.
[0034] In yet another embodiment, the invention provides compounds having Formula (4A)

=g
<4 ’ﬁ%l“
(Rt)—e g .
™ N N*N/
R

or Formula (4B):
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" - | R1 = N
(R%n |
\ [ H
N N/I\N/

g O
Re (4B);

wherein R' is halo or C ;. alkyl:

R?is H; or

R' and R? together form an optionaily substituted 5-7 membered carbocyclic ring, aryl,
or heteroaryl or heterocyclic ring comprising N, O and/or S;

R®is isopropoxy or methoxy; and

B” and B are independently an optionally substituted 5-6 membered aryl or heteroaryl

conraining N. Q or S.
[0035] [n another aspect, the invention provides compounds having Formula (5):

R2
R1
@=L @
X N LR
RS ll\l I?I
RS W (5)

or pharmaceutically acceptable salts thereof; wherein
I
R10
\1/\(\4 [
5\/]\ R10 A1\ 6\|/K R‘IO
o 1
A A ’ 7’A\\\)\Za

ZI-_ZZ :

\
=%
A\

R’
Wis Re :
A'and A” are independently C or N;
each A% and A’ is C, or one of A>and A’ is N when R® and R form a ring;
B and C are independently an optionally substituted 5-7 membered carbocyclic ring,
aryl, heteroaryl or heterocyclic ring containing N, O or S;
7', 7% and Z' are independently NR'', C=0, CR-OR, (CR,), or =C-R'%;

15
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R'and R? are independently halo, OR'%, NR(R'), SR", or an optionally substituted C4
alkyl, Cy.s alkenyl or Ca.galkynyl: or one of R' and R? is H;

R? is (CR2)0.2SO,R 2, (CR»)02S0,NRR "2, (CR1)0..CO15R™, (CR1)02CONRR or cyang;

RY, R®. and R and R'® when attached to a carbon aton, are independently H, an
bptionnlly substituted Cj.galkyl, Ca. alkenyl or Co.6 alkynyl; OR”, NR(R”). hale, nitro, SOlez,
'(CRZ)I,RB or X; provided R®and R’ are not both H;

R, R’ and R® are independently H or C). aikyl;

R® and R® are independently C,.6alkyl, Ca.6 alkenyl, Co. alkynyl, halo or X, or one of R®
‘and R’ is H; and provided one of R® and R?is X;

. 2
alternatively, R'and R?, or R® and R’, R’ and R® or R’ and Rm, when attached to a

. .curbon atom may form an optionally substituted 5-7 membered monocyclic or fused carbocyclic

bl
)

ring. aryl, or heteroaryl or heterocyclic ring comprising N, O and/or S; or R, ‘RS, R? and R" are
Iabsent when attached to N;

R'"is H, Cjgalkyl, Cagalkenyl, (CR2),CO;2R, (CR2),0R, (CR2),R", (CRy),NRR'?,
(CR2),CONRR" or (CR3),5012R"%,

R'?and R are independently an optionally substituted 3-7 membered saturated or

!
!

+ partially unsaturated carbocyclic ring, or a 5-7 membered heterocyclic ring comprising N, O
and/or S; aryl or heteroaryl; or R is H, C,alkyl,
X is (CR2),Y. cyano, CO12R"?, CONR(R'?), CONR(CR3),NR(R'"), CONR(CR,),OR"?,

 CONR(CR3),SR"%, CONR(CR}),$(0)1.2R "? or (CRy)1.6NR(CR,),OR";

Y is an optionally substituted 3-12 membered carbocyclic ring, a 5-12 membered aryl, or

4 3-12 membered heteroaryl or heterocyclic ring comprising N, O and/or § and attached to Alor

‘ A' or both via a carbon atom of said heteroaryl or heterocyclic ring when q in (CR3),Y is 0; and

n, p and ¢ are independently 0-4.
[0036] In each of the above formula, Y or R" may independently be heterocyclic rings,

which may be a bicyclic amine or bicyclic diamine. Examples of bicyelic amine and bicyclic

' diamines include but are not limited to an optionally substituted hexanemethyleneimine;

heptamiethyleneimine; quinuclidine; 3-azabicyclo(3,3.Q0)octane; 3.8-diazabicyclo[3,2.1Joctane;

" octahydro-1H-pyrido[3.4-Clazepine, octahydropyrrolizine; 6-azabicyclo[3,2,1]octane; 3-

azabicyclo[3,2. [ Joctane; 2,5-diazabicyclo[2,2, | Theptane; |-azabicyclo[2.2,1]heptane; 2-
azabicyclo[2,2, 1Jheptane; 1,4-diazabicyclof4,4.0]decane; 1,4-diazabicyclo[4,3,0]nonane; 1-

azabicyclo[3,2,1]octane; 3-azabicyclo[3,3,0]octane; 8-azabicyclof3,2,1]octane; 3,9-

16
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diazabicyclo[4.2, ITnonane; octahydropyrrolo[3,4-Clpyrrole: octahydropyrrolo[3,4-Blpyrrole;
hexahydropyrrolo[3.2-B]lpyrrole; hexahydropymrolo[3,2-Clpyrrole; 1,4-diazacyclooctane: 1,5-
dmza(’:yclooclane; 3,7-diazabicyclo[4,2,0]Joctane; 3,7-diazabicyclo[3,3,1]nonane;
Ioctahydropyrrolo[3,4-C]pyricline; octahydropyrrolo[3,4-B]pyridine;
octahydrocyclopenta[C]pyrrolidine; hexahydrocyclopenta{Clpyrrolidine; 8-

azabicyclo[3,2. 1]octane; decahydroquinoline; decahydroisoquinoline; decahydropyrido[3,4-

 Blazepine: decahydropyrido[4,3-BJlazepine; 9-azabicyclo[3,3,1]nonane; bispidine; 3-

* iazabicyclo[3,1,0}hexane; 8-azabicyclo[3,2,1]octane; 2-azabicyclo[3.3.1]nonane;

|
v
|

tetrahydroquinoline; tetrahydroisoquineline; 2,5-diazabicyclo[2,2,2]octane; decahydro-2,7-
‘naphthyridine; |,4-diazepane; azonane; octahydro-1H-indole; octahydro- 1 H-isoindole; 2-
7azabicyclo[3,IS,O]oc:tane; 6-azabicyclo[3,2,1]octane; 7-aza-bicyclo[2.2.1]heptane;
idecahydropyrazino[l,Z—a]azepine; 3,8-diaza-bicyclo{3,2,1]octane; 3-azabicyclo[3,2, | Joctane; 3-
jaza-tricyclo[4,2.1,0(2,5)]nonane; 2,6-diazaspiro[3,5]nonane; 6-azabicyclo[2,1,0}hexane, etc.

| [0037] In each of the above formula, any asymmnietric carbon atoms may be present in the
f(R)-. (S)-or (R.S)-configuration. The compounds may thus be present as mixtures of isomers or
;as pure isomers, for example, as pure enantiomers or diastereomers. The invention further
“enconipasses possible tautomers of the inventive compounds.

F [0038] In each of the above formula, each optionally substituted moiety may be substituted

| with C.alkyl, Cy¢alkenyl or Ci.galkynyl, each of which may be optionally halogenated or

' optionally having a carbon that may be replaced or substituted with N, S, O, or a combination

« thereof (for example, hydroxylC,)-Cgalkyl, C1-CsalkoxyC,;-Csalkyl); halo, amino, amidino, Cy¢
. alkoxy; hydroxyl, methylenedioxy, carboxy; C,g alkylcarbonyl, C alkoxycarbonyl, carbamoyl,

' C)galkylcarbamoyl. sulfamoyl, cyano, oxo, nitro, or an optionally substituted carbocyclic ring,

i heterocyclic ring. aryl or heteroary! as previously described.

Pharmacology and Utility

[0039] The compounds of the invention and their pharmaceutically aceeptable salis exhibit
; valuable pharmacological properties when tested in vitro in cell-free kinase assays and in

~ cellular assays, and are therefore useful as pharmaceuticals.
[0040] In one aspect, compounds of Formula (1), (2), (3A), (3B), (4A), (4B) or (5) may
inhibit the tyrosine kinase activity of anaplastic lymphoma kinase (ALK) and the fusion protein

of NPM-ALK. This protein tyrosine kinase results from a gene fusion of nucleophosmin (NPM)

17



WO 2008/073687 PCT/US2007/085304

and ALK, rendering the protein tyrosine kinase activity of ALK ligand independent. NPM-ALK
plays a key role in signal transimission in a number of hematopoetic and other human cells
leading to hematological and neoplastic diseases, for example in anaplastic large-cell lymphoma
(ALCL) and non-Hodgkin's lymphomas (NHL), specifically in ALK+NHL or Alkomas, in
inflammatory myofibroblastic tumors (IMT) and neuroblastomas. (Duyster et al. 2001
Oncogene 20, 5623-5637). In addition 1o NPM-ALK, other gene fusions have been identified in
human hematological and neoplastic diseases; for example, TPM3-ALK (a fusion of nonmuscle
tropomyosin with ALK).
[0041] The inhibition of ALK tyrosine kinase activity may be demonstrated using known
methods, for example using the recombinant Kinase domain of the ALK in analogy to the
ll ‘| VEGF-R kinase assay described in J. Wood et al. Cancer Res. 60, 2178-2189 (2000). In
: :gencral, in vitro enzyme assays using GST-ALK protein tyrosine kinase are performed in 96-
'well plates as a filter binding assay in 20 mM Tris HCI, pH = 7.5, 3 mM MgCl,, 10 mM MnCl,,
I mM DTT, 0.1 uCi/assay (=30 ul) [v-’P]-ATP, 2 uM ATP, 3 pg/mL poly (Glu, Tyr 4:1) Poly-
- | EY (Sigma P-0275), 1 % DMSQO, 25 ng ALK enzyme. Assays are incubated for 10 min at

r j ambient temperature. Reactions are terminated by adding 50 pi of 125 mM EDTA, and the
. reaction mixture is transferred onto a MAIP Multiscreen plate (Millipore, Bedford, MA, USA),
previously wet with methanol, and rehydrated for 5 min with H,O. Following washing (0.5 %
: H:PQy). plates are counted in a liquid scintillation counter. [Csy values are calculated by linear
regression analysis of the percentage inhibition,
[0042] Compounds of Formula (1), (2), (3A), (3B), (4A), (4B) or (5) may potently inhibit
the growth of human NPM-ALK overexpressing murine BaF3 cells (DSMZ Deutsche
; ~ Sammiung von Mikroorganismen und Zelikulturen GmbH, Germany). The expression of NPM-
. ALK may be achieved by transfecting the BaF3 cell line with an expression vector pClneoTM
{Promega Corp., Madison W1, USA) coding for NPM-ALK and subsequent selection of G418
: ; resistant cells. Non-transfected BaF3 cells depend on [L-3 for cell survival. In contrase, NPM-
ALK expressing BaF3 cells (named BaF3-NPM-ALK hereinafter) can proliferate in the absence
- of 1L.-3 because they obtain proliferative signal through NPM-ALK kinase. Putative inhibitors of
the NPM-ALK kinase therefore abolish the growth signal and may result in antiproliferative
activity. The antiproliferative activity of putative inhibitors of the NPM-ALK kinase can

however be overcome by addition of IL-3, which provides growth signals through an NPM-

18



f

T p——

f

WO 2008/073687 PCT/US2007/085304

ALK independent mechanism. An analogous cell system using FLT3 kinase has also been
described (see, E Weisberg et al. Cancer Cell; 1, 433-443 (2002)).

[0043] The inhibitory activity of the compounds of the invention may be determined as
follows. In general, BaF3-NPM-ALK cells (15,000/microtitre plate well) are transferred to 96-
well microtitre plates. Test compounds dissolved in dimethyl sulfoxide (DMSO) are added in 2
series of concentrations (dilution series) in such a manner that the final concentration of DMSO

is not greater than 1 % (v/v). After the addition, the plates are incubated for two days during

- which the control cultures without iest compound are able to undergo two cell-division cycles.

The growth of the BaF3-NPM-ALK cells is measured by means of YOPRO™ staining [T
ldziorek et al. J. Imnmunol. Methods: 185: 249-258 (1995)]: 25 pl of lysis buffer comprising 20
mM sodium citrate, pH 4.0, 26.8 mM sodium chloride, 0.4 % NP40, 20 mM EDTA and 20 mM

lis added to each well. Cell lysis is completed within 60 min at room temperature and total

3 ‘nmoum of YOPRO™ bound to DNA is determined by measurement using the Cytofluor [1 96-

well reader (PerSeptive Biosystems) with the following settings: Excitation (nin) 485/20 and

Emission (nm) 530/25.

ICsp = [((ABS;ca-ABSan) (ABSconoi-ABSsun)] x 100. (ABS = absorption)

l [0044] ICsq values may be determined by a computer-aided system using the formula:
' |
-

[0045] The ICso value in those experiments is given as that concentration of the test

"compound in question that results in a cell count that is 50 % lower than that obtained using the

» control without inhibitor. The compounds of the invention in free form or in pharmaceutically

acceptable salt form, may exhibit valuable pharmacological prepesties, for example, as indicated

by the /i vitro tests described in this application. In general, compounds of the invention have

ICsy values from 1 nM to 1O pM. In some examples, compounds of the invention have 1Cs

values from Q.01 uM to 5 uM. In other examples. compounds of the invention have [Cso values
from 0.01 uM to | uM. or more particularly from 1 nM to | uM. In yet other examples,
compounds of the invention have 1Csy values of less than 1 nM or more than 10 pM. The
compounds of the invention may exhibit a percentage inhibition of greater than 50%, or in other
embodiments, may exhibit a percentage inhibition greater than about 70%, against ALK at 10

FUM.

(00461 The antiproliferative action of the inventive compounds may also be determined in

. the human KARPAS-299 Iymphoma celi line (DSMZ Deutsche Sammiung von

Mikroorganismen und Zelikulturen GmbH, Braunschweig, Germany, described in WG Dirks et
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al. Int, ). Cancer 100, 49-56 (2002)) using the same methodology described above for the BaF3-
NPM-ALK cell line. In some embodiments, compounds of the invention may exhibit inhibitory
ﬁctivity with an [Csg in the range from approximately 0.01 to 1 uM. The action of the inventive
compounds on autophosphorylation of the ALK may be determined in the human KARPAS-299
lvymphoma cell line by means of an immunoblot as described in WG Dirks et al. Int. J. Cancer
100, 49-56 (2002).

[0047] In another aspect, the compounds of the invention may inhibit Focal Adhesion
‘Kinase {FAK), and may be useful as pharmaceuticals to treat conditions caused by a malfunction
of signal cascades connected with FAK, such as in the treatment of particular tumors. The
‘inhibition of endogenous FAK signaling results in reduced motility, and in some cases induces
cell death. On the other hand. enhancing FAK signaling by exogenous expression increases cell
!morility. In addition, FAK is overexpressed in invasive and metastatic epithelial, mesenchymal,
thyroid and prostate cancers. Consequently, an inhibitor of FAK is likely to be a drug for anti-
| tumor growth and metastasis. The compounds of the invention may thus be useful to prevent

, and/or treat a vertebrate and more particularly a mammal, affected by a neoplastic disease, in

| particufar breast tumor, cancer of the bowel {colon and rectum), stomach cancer and cancer of

| the ovary and prostate. non-small cell lung cancer, small cell lung cancer, cancer of liver,

; melanoma, bladder iumor and cancer of head and neck.

" [0048] The relation between FAK inhibition and immuno-system is described e.g. in G.A.

B van Seventer et al.. Eur. J. Immunol. 2001. 31, 1417-1427. Therefore, the compounds of the

invention are, for example, usetful to prevent and/or treat a vertebrate and more particularly a

manunal, affected by immune system disorders, diseases or disorders mediated by T

Ivmphocytes, B lymphocyrtes, mast cells and/or eosinophils e.g. acute or chronic rejection of

. organ or tissue allo-or xenografts, atherosclerosis, vascular occlusion due to vascular injury such

as angioplasty, restenosis. hypertension, heart failure, chronic obstructive pulmonary disease.
CNS disease such as Alzheimer disease or amyotrophic lateral sclerosis; cancer; infectious
disease such as AIDS: sepric shock or adult respiratory distress syndrome, ischemia/reperfusion
injury e.g. myocardial infarction, stroke, gut ischemia, renal failure or hemorrhage shock, or
traumatic shock.

[0049] In yer another aspect, the compounds of the invention may inhibit zeta chain-
associate protein 70 (ZAP-70). ZAP-70 protein tyrosine kinase interaction of the agents of the

invention may be demonstrated, for example, by their ability to prevent phosphorylation of
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LAT-11 (linker for activation of T ceil) by human ZAP-70 protein tyrosine kinase in aqueous
solution. Therefore, the compounds of the invention may be useful for the prevention or
treatiment of disorders or diseases where ZAP-70 inhibition plays a role.

{0050] The compounds of the invention may also inhibit insulin like growth-factor receptor
1 (IGF-1R), and may be useful in the treatment of IGF-1 R mediated diseases. Examples of
1GF-1R mediated diseases include but are not limited to proliferative diseases, such as tumors.
for example breast. renal. prostate, colorectal, thyroid, ovarian, pancreas, neuronal, lung, uterine
and gastro intestinal tumors, as well as osteosarcomas and melanomas. The efficacy of the
compounds of the invention as inhibitors of LGF- (R tyrosine kinase activity may be
idemonstrated using a cellular capture ELISA. In this assay, the activity of the compounds of the
;invention against (IGF-1)-induced autophosphorylation of the [GF-1R is determined.
: [0051] The compounds of the invention may also be useful in the treatment and/or
prevention of acute or chronic inflammatory diseases or disorders or autoimmune diseases e.g.
rheumartoid arthritis, osteoarthritis, systemic lupus erythematosus, Hashimoto's thyroiditis,

Fmultiple sclerosis, myasthenia gravis, diabetes (type I and II) and the disorders associated
-
"therewith, respiratory diseases such as asthma or inflammatory liver injury, inflammatory

{' { glomerular injury, cutaneous manifestations of immunologically-medtated disorders or illnesses,
{ ' inflammatory and hyperproliferative skin diseases (such as psoriasis, atopic dermatitis, allergic
g i contact dermatitis, irritant contact dermatitis and further eczematous dermatitis, seborrhoeic
dermaritis), 8 inflammarory eye diseases, e.g. Sjoegren's syndronie, keratoconjunctivitis or
' uveitis, inflammatory bowel disease, Crohn's disease or ulcerative colitis.
[0052] In accordance with the foregoing, the present invention provides:
(1} a compound of the invention for use as a pharmaceutical;
; (2} a compound of the invention for use as an ALK inhibitor, FAK inhibitor, ZAP-70

L

‘ l inhibitor and/or IGF-1R inhibitor, for example for use in any of the particular indications

: | hereinbefore set forth:
(3) a pharmaceutical composition, e.g. for use in any of the indications herein before set

torth, comprising a comipound of the invention as active ingredient together with one or more

pharmaceutically acceptable diluents or carriers;

(4) a method for the treatment of any particular indication set forth hereinbefore in a
subject in need thereof which comprises administering an effective amount of a compound of the

invention or a pharniaceutical conmposition comprising same;
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(5) the use of a compound of the invention for the manufacture of a medicament for the
treatment or prevention of a disease or condition in which ALK, FAK, ZAP-70 and/or IGF-1R
activation plays a role or is implicated;

(6) the method as defined above under (4) comprising co-administration, e.g.
concomitantly or in sequence, of a therapeutically effective amount of a compound of the
invention and one or more further drug substances, said further drug substance being useful in
any of the particular indications set forth hereinbefore;

(7) a combination comprising a therapeutically effective amount of a compound of the

‘invention and one or more turther drug substances, said further drug substance being useful in

any of the particular indications set forth hereinbefore;

(8) use of a compound of the invention for the manufacture of a medicament for the

rrearment or prevention of a disease which responds to inhibition of the anaplastic lymphoma

kinase;

(9) the use according to (8), wherein the disease to be treated is selected from anaplastic

' | neuroblastomas and neoplastic diseases;

:
'
i

—— e n

(10) the use according to (8) or (9). wherein the compound is or a pharmaceutically

' acceptable; salt of any one of the examples;

{11) a method far the treatment of a disease which responds to inhibition of the
anaplastic lymphoma kinase. especially a disease selected from anaplastic large-cell lymphoma,
non Hodgkin's lymphomas, inflammatory myofibroblastic tumeors, neuroblastonias and
neoplastic diseases, comprising administering an effective amount of a conmpound of the

invention or a pharmaceutically acceptable salt thereof.

Administration and Pharmaceutical Compositions

[0053] In general. compounds of the invention will be administered in therapeutically
effective amounts via any of the usual and acceprable modes known in the art, either singly or in
combination with cne or more therapeutic agents. A therapeutically effective amount may vary
widely depending on the severity of the disease, the age and relative health of the subject, the
potency of the compound used and other factors known to those of ordinary skill in the art. For

example, for the treatment of neoplastic diseases and immune system disorders, the required
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dosage will also vary depending on the mode of administration, the particular condition to be
treated and the effect desired.

[0054] In general, satisfactory results are indicated to be obtained systemically at daily
dosages of from about 0.01 to about 100 mg/kg per bedy weight, or particularly, from about
0.03 to 2.5 mg/kg per body weight. An indicated daily dosage in the larger mammal, e.g.
humans. may be in the range from about 0.5 mg to about 2000 mg, or more particularly, from
about 0.5 mg to about 100 mg, conveniently administered, for example, in divided doses up to
:four times a day or in retard form. Suitable unit dosage forms for oral administration coniprise
from ca. | to 50 mg active ingredient.

[0055] Compounds of the invention may be adniinistered as pharmaceutical compositions by

:any conventional route; for example, enterally, e.g., orally, e.g., in the form of tablets or

i |capsules; parenterally, e.g., in the form of injectable solutions or suspensions; or topically, e.g.,

Jin the form of lotions. gels, ointiments or creams, or in a nasal or suppository forn:.
| [0056] Pharmaceutical compositions comprising a compound of the present invention in free
1 .

form or in a pharmaceutically acceptable salt form in association with at least cne

! . . . . .
' : pharmaceutically acceptable carrier or diluent may be manufactured in a conventional manner

by mixing, granulating, coating, dissolving or lyophilizing processes. For example,

: pharmaceutical compositions comprising a compound of the invention in association with at

- least one pharmaceutical acceptable carrier or diluent may be manufactured in conventional

~manner by mixing with a pharmaceutically acceptable carrier or diluent. Unit dosage forms for

oral administration contain, for example, from about 0.1 mg to about 500 mg of active

 substance.

[0057] In one embodiment, the pharmaceutical compositions are solutions of the active

ingredient, including suspensions or dispersions, such as isotonic aqueous sclutions. In the case

. of lyophilized compositions comprising the active ingredient alone or together with a carrier

such as mannitol, dispersions or suspensions can be made up before use. The pharmaceutical

compositions may be sterilized and/or contain adjuvants, such as preserving, stabilizing, wetting

- or emulsifying agents. solution promoters, salts for regulating the osmotic pressure and/or

buffers. Suitable preservatives include but are not limited to antioxidants such as ascorbic acid,
or microbicides. such as sorbic acid or benzoic acid. The solutions or suspensions may further

comprise viscosity-increasing agents, including but not limited to, sodium
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carboxymethylcellulose, carboxymethylcellulose, dextran, polyvinylpyrrolidone, gelatins, or
solubilizers, e.g. Tween 80 (polyoxyethylene(20)sorbitan mono-oleate).

[0058] Suspensions in oil may comprise as the oil component the vegetable, synthetic, or
semi-synthetic oils customary for injection purposes. Examples include liquid fatty acid esters
that contain as the acid component a long-chained fatty acid having from 8 to 22 carbon atoms,
or in some embodinents, trom 12 to 22 carbon atoms. Suitable liquid fatty acid esters include

but are not limited to lauric acid, tridecylic acid, myristic acid, pentadecylic acid, palmitic acid,

. ! . . - - . . - - - . .
‘margaric acid, stearic acid, arachidic acid, behenic acid or corresponding unsaturated acids, for

example oleic acid, elaidic acid, erucic acid, brassidic acid and linoleic acid, and if desired, may

-contain antioxidants, for example vitamin E, 3-carotene or 3,5-di-tert-butyl-hydroxytoluene.

. . The alcohol component of these tatty acid esters may have six carbon atoms and may be

I
:monovalent or polyvalent, for example a mono-, di- or trivalent, alcohol. Suitable alcohol

components include but are not limited to methanol, ethanol, propanol, butanol or pentanol or
isomers thereof;, glycol and glycerol.
[0059] Other suitable fatty acid esters include but are not limited ethyl-oleate, isopropyl
! miyristate. isopropyl palmitate, LABRAFIL® M 2375, (polyoxyethylene glycerol),
LABRAFIL® M 1944 CS (unsaturated polyglycolized glycerides prepared by alcoholysis of
apricot kernel oil and comprising glycerides and polyethylene glycol ester), LABRASOL™

|
(saturated polyglycolized glycerides prepared by alcoholysis of TCM and comprising glycerides

- and polyethylene glycol ester. alt available from GaKefosse, France). and/or MIGLYOL® 812

-‘ + (riglyceride of saturated tatty acids of chain length Cg to Cj, fram Hils AG. Germany). and
gly 84 g y

. vegetable oils such as cottonseed oil, almond oil, olive oil, castor oil, sesame oil, soybean oil, or

'

groundnut oil.

{00601 Pharmaceutical compositions for oral administration may be obtained, for example,

" by combining the active ingredient with one or more solid carriers, and if desired, granulating a

. resulting mixture, and processing the mixture or granules by the inclusion of additional

excipients, to form tablets or tablet cores.

[0061] Suitable carriers include but are not limited to fillers, such as sugars, for example
lactose, saccharose, mannitol or sorbitol, cellutose preparations, and/or calcium phosphates, for
example tricalcium phosphate or calcium hydrogen phosphate, and also binders, such as
starches. for example corn, wheat, rice or potato starch, methylcellulose. hydroxypropyl

methyleellulose, sodium carboxyniethylcellulose, and/or polyvinylpyrrolidone, and/or, if
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desired, disintegrators, such as the above-mentioned starches, carboxymethyl starch, crosslinked
polyvinylpyrrolidone, alginic acid or a salt thereof, such as sodium alginate. Addirional
excipients include flow conditioners and lubricants, for example silicic acid, talc, stearic acid or
salts thereof, such as magnesium or calcium stearate, and/or polyethylene glycol, or derivatives
thereot.

[0062] Tablet cores may be provided with suitable, optionally enteric. coatings through the
use of. inter alia, concentrated sugar solutions which may comprise gum arable, talc,
polyvinylpyrrolidone. polyethylene glycol and/or titanium dioxide, or coating solutions in
suitable organic solvents or solvent mixtures, or, for the preparation of enteric coatings.
solutions of suitable cellulose preparations, such as acetylcellulose phthalate or

hydroxypropylimethylcellulose phthalate. Dyes or pigments may be added to the tablets or tablet

‘coatings. for example for identification purpaoses or to indicate different doses of active
| 'ingredient.

| [0063] Pharmaceutical compositions for oral administration may also include hard capsules

" "comprising gelatin or soft-sealed capsules comprising gelatin and a plasticizer, such as glycerol

yor sorbitol. The hard capsules may contain the active ingredient in the form of granules, for

exauiple in admixture with fillers, such as corn starch, binders, and/or glidants, such as talc or

; magnesium stearate, and optionally stabilizers. In soft capsules, the active ingredient may be

' dissolved or suspended in suitable liquid excipients, such as fatty oils, paraffin oil or tiquid

- polyethylene glycols or fatty acid esters of ethylene or propylene glycol, to which stabilizers and

, detergents, for example of the polyoxyethylene sorbitan fatty acid ester type, may also be added.
[0064] Pharmaceutical compositions suitable for rectal administration are, for example,

suppositories comprising a combination of the active ingredient and a suppository base. Suitable

B suppository bases are. for example, natural or synthetic triglycerides, paraffin hydrocarbons,

) ! polyethylene glycols or higher alkanols.

: 1 [0065] Pharmaceutical compositions suitable for parenteral adminiseration may comprise

3 ' aqueous solutions of an active ingredient in water-soluble form, for example of a water-soluble

' salt, or aqueous injection suspensions that contain viscosity-increasing substances, for example

| sodium carboxymethylcellulose, sorbitol and/or dextran, and, if desired, stabilizers. The active

ingredient, optionally together with excipients, can also be in the form of a lyophilizate and can

be made into a solution before parenteral administration by the addition of suitable solvents.

Solutions such as are used, for example, for parenteral administration can also be employed as
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infusion solutions. The manufacture of injectable preparations is usually carried out under
sterile conditions. as is the filling, for example. into ampoules or vials, and the sealing of the
containers.

[0066] The compounds of the invention may be administered as the sole active ingredient, or
together with other drugs useful against neoplastic diseases or useful in immunomodulating
regimens. For example, the compounds of the invention may be used in accordance with the
invention in combination with phanmaceutical compositions effective in various diseases as
described abave, e.g. with cyclophosphamide, 5-fluorouracil, fludarabine, gemcitabine,
cisplatinuin, carboplatin, vincristine, vinblastine, etoposide, irinotecan, paclitaxel, docetaxel,
‘rituxan, doxorubicine, gefitinib, or imatinib; or also with cyclosporins, rapamycins, ascomycins

.or their immunosuppressive analogs. e.g. cyclosporin A, cyclosporin G, FK-506, sirolimus or

 jeverolimus. corticosteroids, e.g. prednisone, cyclophosphamide, azathioprene, methotrexate,
i

3

|

|
|

lgold salts, sultasalazine, antimalarials, brequinar, leflunomide, mizoribine, mycophenolic acid,
' mycophenolate, mofetil, 15-deoxyspergualine, inumuno-suppressive monoclonal antibodies, e.g.

! monoclonal antibodies to leukocyte receptors, e.g. MHC, CD2, CD3, CD4, CD7. CD25, CD28, 1
| CD40, CD45, CDS8, CD8O, CD86, CD152, CD137, CD154, ICOS, LFA-1, VLA-4 or their

T ligands, or other intmunomodulatory compounds, e.g. CTLA41g.

© [0067]) The invention also provides for a pharmaceutical combinations, €.g. a kit, comprising
" a) a first agent which 1s a compound of the invention as disclosed herein, in free form or in

pharmaceutically acceprable salt form, and b) at least one co-agent. The kit can comprise

_instructions for its administration.

Processes for Making Compounds of the Invention

[0068] Compounds of Formula (1) may be prepared following Reaction Scheme [, in which

| each substituent is as defined in the Summary of the Invention:
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[0069] A compound of Formula (1) may be synthesized by reacting a compound of formula
(6) with a compound of formula (7) in the presence of palladium catalyst (for example palladium
acetate and the like), ligand (for examiple xantphos and the like) and base (for example cesium
:carbonate and the like) in a suitable solvent (for example, THF, and the like). The reaction
proceeds in a remperature range of about 70°C to about 180°C and can take 10 min. to & hours to
Jcomplete.

[0070] Alternatively, a compound of Formula (1) may be synthesized by reacting a
compound of formula (6} with a compound of forimula (7} in the presence of acid (for example
HCI. TsOH and the like), in a suitable solvent (for example, 2-propanol. and the like). The

reaction proceeds in a temperature range of about 70°C to about 150°C and can take up to 12

. hours to complete.

. Additional Processes for Making Compounds of the Invention

[0071] The compounds of the invention, including their salts, are also obtainable in the form

:of hydrates. or their crystals may include for example the solvent used for crystallization

(present as solvates). Salts can usually be converted to compounds in free form. e.g.. by treating

" with suitable basic agents, for example with alkali metal carbonates, atkali metal hydrogen

" carbonates, or alkali metal hydroxides, such as potassium carbonate or sodium hydroxide. In

view of the close relationship between the novel compounds in free form and those in the form

" of their salts, including those salts that may be used as intermediates, for example in the

purification or identification of the novel compounds, any reference to the free compounds

+ hereinbefore and hereinafter is to be understood as referring also to the corresponding salts, as

appropriate.

{0072] Salts of the inventive compounds with a salt-forming group may be prepared in a
manner known per se. Acid addition salts of compounds of Formula (1), (2), (3A), (3B), (4A),
(4B) or (5) may thus be obtained by treatment with an acid or with a suilablé anion exchange

reagent. Pharmaceutically acceptable salts of the compounds of the invention may be formed.

- forexample. as acid addition salts. with organic or inorganic acids. from compounds of Formula

‘ (1. (2), BA), (3B), (4A), (4B) or (5) with a basic nitrogen aton.

[0073] Suitable inorganic acids include. but are not limited to, halogen acids. such as
hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic acids include, but are not

limited to, carboxylic, phosphoric, suifonic or sulfamic acids, for example acetic acid, propionic
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.acid, octanoic acid, decanoic acid, dodecanoic acid, glycolic acid, lactic acid, fumaric acid,
Isuccinic acid, adipic acid, pimelic acid, suberic acid, azelaic acid,-malic acid. tartaric acid, citric
acid, amine acids, such as glutamic acid or aspartic acid, maleic acid, hydroxymaleic acid,
methylmaleic acid, cyclohexanecarboxylic acid, adamantanecarboxylic acid, benzoic acid,
,salicylic acid, 4 aminosalicylic acid, phthalic acid, phenylacetic acid, mandelic acid, cinnamic
lncid, methane-or ethane-sutfonic acid, 2-hydr0xyethanes'ulfonic acid, ethane-1,2-disulfonic acid,
benzenesulfonic acid, 2—naphiha)encsu]fonic acid, 1,5-naphthalene-disuifonic acid, 2-, 3-or 4
methylbenzenesulfonic acid, methylsulfuric acid, ethylsulfuric acid. dodecylsulfuric acid, N
-cyclohexylsultamic acid, N-methyl-, N-ethyl-or N-propyl-sulfamic acid, or other organic
| protonic acids, such as ascorbic acid.
[0074] For isolation or purification purposes, it is also possible to use phannaceutically
| unacceptable salts, for example picrates or perchlorates. For therapeutic use, only
: pharmaceutically acceptable salts or free compounds are employed (where applicable in the
| form of pharmaceutical preparations).
' [0075] Compounds of the invention in unoxidized form may be prepared from N-oxides of
compounds of the invention by treating with a reducing agent (e.g., sulfur, sulfur dioxide,
triphenyl phosphine. lithium borohydride, sodium borohydride, phosphorus trichloride,
tribromide, or the like) in a suitable inert organic solvent (e.g. acetonitrile, ethanol, aqueous
dioxane, or the like) at 0 to 80°C.
[0076] Prodrug derivatives of the conipounds of the invention may be prepared by methods
known to those of ordinary skill in the art (e.g., for further details see Saulnier et al., (1594),

Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate

. prodrugs may be prepared by reacting a non-derivatized compound of the invention with a

. suitable carbamylating agent {e.g., 1,1-acyloxyalkylcarbanochloridate, para-nitrophenyl

carbonate, or the like).

[0077] Protected derivatives of the compounds of the invention may be made by means

. known to those of ordinary skill in the art. A detailed description of techniques applicable to the

creation of protecting groups and their removal may be found in T. W. Greene, “Protecting
Groups in Organic Chemistry™, 3 edition, John Wiley and Sons, Inc., 1999.

[0078] Compounds of the invention may be prepared as their individual stereoisomers by
reacting a raceniic mixture of the compound with an optically active resolving agent to form a

pair of diastereoisomeric compounds, separating the diastereomers and recovering the optically
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pure enantiomers. Resolution of enantiomers may be carried out using covalent diastereomeric
derivatives of the compounds of the invention, or by using dissociable complexes (e.g.,
crystalline diastereomeric salts). Diastereomers have distinct physical properties (e.g., melting
points, boiling points. solubilities, reactivity, etc.) and may be readily separated by taking
advantage of these dissimilarities. The diastereomers may be separated by fractionated
.crystallization, chromatography, or by separation/resolution techniques based upon differences
in solubility. The optically pure enantiomer is then recovered, along with the resolving agent,
by any practical means that would not result in racemization. A more detailed description of the
techniques applicable to the resolution of stereoisomers of compounds from their racemic
wixture may be found in Jean Jacques, Andre Collet, Samuel H. Wilen, “Enantiomers,
i Racemates and Resolutions™. John Wiley And Sons, Inc., 1981. '
[0079] [n summary, the compounds of the i‘nvention may be made by a process, which
involves:

I

1 (a) that of Reaction Scheme [; and

|

i (b) optionally converting a compound of the invention inte a pharmaceutically

,acceptable salt:
{ ; (c) optionally converting a salt form of a compound of the invention to a non-salt form;
i (d) opticnally converiing an unoxidized form of a compound of the invention into a
pharmaceutically acceptable N-oxide;

(e) optionally converting an N-oxide form of a compound of the invention to its
| unoxidized form,

(f) optionally resolving an individual isomer of a compound of the invention from a

E mixture of isomers:
; (g) optionally converting a non-derivatized compound of the invention into a
; pharmaceutically acceptable prodrug derivative; and
‘: ' (h) optionally converting a prodrug derivative of a compound of the invention to its non-
.‘ fderivmized torm.
: : [0080] Insofar as the production of the starting materials is not particularly described, the
' compounds are known or can be prepared analogously to methods known in the art or as
“disclosed in the Examples hereinafter, One of skill in the art will appreciate that the above
transformations are only representative of methods for preparation of the compounds of the

present invention, and that other well known methods can similarly be used. The present
i
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1

invention is further exemplified, but not limited, by the following and Examples that illustrate

+ the preparation of the compounds of the invention.

Preparation of Intermediates

Intermediate 1

2-chloro-N-(2-(iso-propylsulfonyl)phenyl)-S-methylpyrimidin-4-amine

*he

N "N” CI

H
Sy

jL : [0081] To a suspension of 730 mg of NaH in a mixture of DMFE/DMSO (25/2.5 ml) is added
; drop-wise at 0°C. 2.53 g (12.69 mmol) of 2-(iso-propylsulfonyl)benzenamine in DMF/DMSO
i (10 ml, ratio 9/1). The solution is stirred 30 minutes at 0°C and 4.11 g (25.3 mmol, 2 eq.) of 2,4-
\ § dichloro-5-methylpyrimidine diluted in 10 ml of DMF/DMSO (ratio: 9/1) is added dropwise.

. L . . .
v+ The solution is warmed-up to rcom temperature and stirred overnight. After work-up, the crude
I

i product is directly crystallized from cold CH3CN in several batches to afford 2-chloro-N-(2-(iso-

propvlsulfonyllphenyl)-5-methylpyrimidin-4-amine as pale creamy colored crystals; ESMS m/z

326,10 (M + HY).

Intermediate 2

Svnthesis ot 2,5-dichloro-N-(2-(iso-propylsulfonylphenyDpyrimidin-4-atmine

CII/\ N

|

‘ N \N)\CI
" H

g T

[0082] Using the same procedure described for the synthesis of 2-chloro-N-(2-(iso-

~ propylsulfonyl)phenyl)-5-methylpyrimidin-4-amine, 2,5-dichloro-V-(2-(iso-
* propylsulfonyl)phenylpyrimidin-4-amine is isolated as a creamy colored solid: ESMS m/; 346.0

(M +HY.

Intermediate 3

2-chloro-4-fluoro-3-nitrotoluene
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NO,

Cl

[0083] To a solution of 100 g (0.7 mol) of 2-chloro-4-fluorotoluene in 250 inl of
concentrated H,S80, is added portion-wise 85 g (0.875 mol) of KNO; at 0°C (addition of the

whole amount of KNOj is finished in about 1 hour). The reddish mixture is slowly warmed-up at

- . room temperature overnight and quenched over crushed ice and extracted with EtOAc. The

! organic layers are combined, dried over MgSOy4 and concentrated. The crude oil is then purified

" over a large silica plug (eluent: 97/3 hexanes/EtOAc) to afford 2-chloro-4-fluoro-5S-nitrotoluene

. as a pale yellow oil that solidifies upon standing. 'H NMR (CDCls, 400 Mz): 7.97 (d, J = 8.0 Hz,

[H). 7.32 (d, J=10.4 Hz, 1H), 2.43 (s, 3H).

Intermediate 4

2-chloro-4-isopropoxy-5-nitrotoluene

3

[0084] To a solution of 25 g (0.131 mol) of 2-chloro-4-fluoro-5-nitrotoluene in 250 ml of 2-

propanol is added 208 g (0.659 mol, 3 eq.) of Cs,CO4. The mixture is stirred ar 60°C overnight
and most of the 2-propznol is evaporated under reduced pressure. Water is added and the
solution is extracted with EtOAc. The organic layers are combined, dried over MgSQ.,
concentrated and the crude product filtrated over a silica plug (eluent: 95/5 hexanes/EtQAc) to

atford 2-chlorg-4-isopropoxy-5-nitrotoluene as a pale yellow fluffy solid.

Intermediate 5

2-methyl-4-nitro-5-isopropoxy-phenylboronic acid pinacol ester
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[0085] A mixture of 5.09 g 2-chloro-4-isopropoxy-5-nitrotoluene (0.02216 mol), 6.20 g
(0.02437 mol} of pinacol diborane, 595 mg (0.00212 mol) of PCy;, 1.014 g (0.00108 mol) of
! Pdydbas and 3.16 g (0.0322 mol) of KOAc in 100 ml of dry dioxane is heated to 100°C
overnight. After cooling to RT, the dark solution is filtered over Celite and the solvent
evaporated under reduced pressure. The crude oil is purified with silica gel column

i chromatography (eluent: 95/5 hexanes/EtOAc) to afford 2-methyl-4-nitro-5-isopropoxy-
|

! phenylboronic acid pinacol ester as an oil that solidities upon standing. 'H NMR (CDCl,. 400
Mz): 7.51 (s, 1H), 7.44 (s, 1H), 4.70 (m, 1H), 2.48 (s, 3H), 1.36 (d, J = 7.6 Hz, 6H), 1.35 (s,
17H),

- Intermediate 6

4-Trifluoromethanesulfonyloxy-3.6-dihydro-2H-pyridine- 1 -carboxylic acid tert-butyl ester

NS
' ! /S\
FsC

R

- N J<
| N
' [0086] A soluiion of N-terr-Butoxycarbenyl-4-piperidone (10.17 g, 0.05 mol) in THF (100

b
- 'mL) is added dropwise into a cooled (-78 °C), vigorously stirring solution of LDA (40 mL of 1.5

' M solution in cyclohexanes, 0.06 mol) in THF (100 mL), under Na. The reaction mixture is left

,at -78 °C for 30 min before adding a solution of phenyl triflucrosulfonimide (19.85 g, 0.055 mol)

E in THF (50 mL). Then the reaction mixture is warmed to room temperature and stirred for 3 h.
The reaction is quenched at O °C with 100 mL of saturated aqueous NH,ClI and filtered through
Celite. The filtrate is added to 100 mL of EtQOAc and the layers are separated. The organic layer
is washed with H,Q, dried over MgSQO, and concentrated. The crude product is purified by silica

flash column chromatography (0-30% EtOAc in Hexanes as eluent and checked by TLC stained
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with 2% of KMnQy in EtOH) to afford 4-Triflucromethanesulfonyloxy-3,6-dihydro-2H-

pyridine-1-carboxylic acid tert-butyl ester as a yellow oil.

Intermediate 7

4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-3.6-dihydro-2H-pyridine- 1 -carboxvlic acid

tert-butyl ester

e

NO,

=

N
0)\o’l<
[0087] To a solution of 2-methyl-4-nitro-5-isopropoxy-phenylboronic acid pinacol ester
(2.04 g, 6.4 mmol) and 4-Triflucromethanesulfonyloxy-3,6-dihydro-2H-pyridine- | -carboxylic
acid tert-butyl ester (3.2 g, 9.6 mmol) in 110 mL of DME/H;0 (10:1 V/V) is added Pd(PPhs),

! (365 mg. 0.32 mmol) and Cs,CQO; (4.2 g, 12.8 mmol). The reaction mixture is heated under N; at

i | 80 °C overnight. After cooling to room temperature, the reaction is filtered through Celite and

the filtrate is diluted with 100 mL of EtOAc, sequentially washed with Hy0, brine, and finally

~ concentrated in vacuo. The crude product is purified by silica gel flash chromatography (5%-

13% EtOAc in Hexanes as eluent) to afford 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-3.6-

' dihydro-2H-pyridine- | -carboxylic acid tert-butyl ester as a yellow oil. "H NMR (CD;0D, 400
Mz): 7.59 (s, |H), 6.96 (s, 1H), 5.67 (broad s, 1H), 4.73 (m, 1H), 4.06 (m, 2H), 3.65 (m, 2H),
L 237 (m, 2H), 2.25 (s, 3H), 1.30 (s, 9H), 1.33 (d, J = 6.0 Hz, 6H).

Intermediate 8

| 2-Chloro-4-isopropoxy-5-nitro-benzoic acid

0]

ow@km
0 cl
A

f [0088] A mixture of 2-chloro-4-fluoro-3-nitro-benzoic acid (5.0 g, 22.8 mmol) and cesium

carbonate (29.7 g, 91.1 mmol) in 2-propanol (100 mL) is heated at 50°C overnight. The solvent
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is removed in vacuo and 100 mL of water is added. Concentrated aqueouvs HCI is added
dropwise to this solution at 0 °C until pH=2. The product precipitate which forms is isolated by

filtration, washed by water and dried under vacuum to give 2-chloro-4-isopropoxy-5-nitro-

benzoic acid.

Example |
6-15-Chloro-4-[2-(propane-2-sulfonyl)-phenvlaminol-pyrimidin-2-vlamino} -5-isopropox v-2-

piperidin-4-y1-2 3-dihydro-isoindol-1-one (178)

, Steps | and 2: 4-(2-Chloro-4-isopropoxy-5-nitro-benzoylamino)-piperidine-1-carboxylic acid

!
L 1 tent-butyl ester

. o /O,Boc
| OpN \
. H

J Ot

[0089] To a solution of 2-chloro-4-isopropoxy-5-nitro-benzoic acid (Intermediate 8, 10 g,
"38.5 mmol) in DCM (2006 mL) and DMF (1mL), is slowly added thionyl chloride (9.17 g, 77
ymmol) via a syringe. The mixture is stirred for 3 hours, and is then concentrated to dryness. The
| obtained white solid, 2-chloro-4-isopropoxy-5-nitro-benzoyl chloride, is dried under vacuum.
;To a mixture of 4-amino-piperidine-1-carboxylic acid tert-butyl ester (1.44g, 7.2 mmol) and

triethylamine (3 mL, 2.6 mmol) in DCM (100 mL), is slowly added 2-chloro-4-isopropoxy-5-
Initro-benzoyl chloride (2g, 7.2 mmol) dissolved in DCM (10 mL) via syringe. The mixture is
stirrec at room temperature for 3 hours, and then is concentrated. The obtained solid is dissolved
in ethyl acetate and is washed with water and brine respectively. After evaporation of the

solvent, the title compound is obtained as light yellow soiid, and is directly used for the next step

without further purification.
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Step 3: 4-(4-Isopropoxy-5-nitra-2-vinyl-benzoylamino)-piperidine- I-carboxylic acid tert-butyl

o O,Boc
(8]
2N N
H

O

P{ |

{0090] To a mixture of 4-(2-chloro-4-isopropoxy-5-nitro-benzoylamino)-piperidine- 1-

- aster

"carboxylic acid tert-butyl ester (7.2 mmol) obtained in the previous step. vinylboronic acid
dibutyl ester (1.72 g, 9.4 mol) and sodium carbonate (5.34 g, 50.4 mmol) in THF/H,0 (100/25
mL) is added dichlorobis(triphenyliphospine) pailadium (11) (442 mg, 5% mmol). The mixture is

rpurged with N, for 3 min and heated at 90°C under N; for overnight in a round bottom flask
]

iequipped with a condenser. The mixture is cooled to room temperature and poured into
saturated aqueous ammonia chloride solution. The nmixture is extracted with ethyl acetate (3 x
¢ 100 mL). The organic extracts are combined, washed with brine and concentrated. The crude
iproduct is purified with silica gel column chromatography (40% ethyl acetate in hexanes) to
“afford 4-(4-isopropoxy-5-nitro-2-vinyl-benzoylamine)-piperidine- L -carboxylic acid tert-butyl

cester as white solid.

:Steps 4. 5 and 6: 4-(5-[sopropoxy-6-nitro- | -oxo-1,3-dihydro-isoindol-2-yl)-piperidine- 1 -

. carboxylic acid tert-butyl ester

,Boc

O

C N

O,N

g
[0091] 4-(4-lsopropoxy-5-nitro-2-vinyl-benzoylamino)-piperidine- 1-carboxylic acid tert-
butyl ester obtained from previous step (1.9 g, 4.38mmol) is dissolved in DCM (100 mL) and is
cooled 1o -78 °C. O; (g) is bubbled into the solution until the solution’s color turns blue/gray.
The solution is then purged with N, (g) until the blue color disappears. The solution is warmed
to room temperature and treated with triphenyl phosphine resin (5 g) pre-swelled in DCM (100
\
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ml). After 30 min, the mixture is filtered, the filtrate is concentrated, and the resulting residue
dissolved in DCM/TFA (100mL /25 mL). To this mixture is added triethyl silane (4.6 mL, 7.5

. muel). The resulting mixture is stirred at room temperature overnight. The reaction mixture is

" concentrated and re-dissolved in DCM. The DCM solution is washed with IN aqueous HCI (3 x

20 mL). The combined aqueous layer is treated with conc. aqueous NaOH until pH =12. The

aqueous layer is extracted with ethyl acetate (3 x 30 mL). The combined organic layers are

+ washed with brine, and dried over sodium sulfate. A light yellow solid is obtained after

. evaporation of the organic solvent.

{0092] The solid is dissolved in a mixture of methanol and triethylamine (100mL, 9:1 v/v).

~ To this mixture is added di-tert-butyl dicarbonate (680 mg,-3. lmmol). After stirring at 50 °C for

30 minutes. the mixture is concentrated and purified by silica gel flash column chromatography

: (eluent: 40~50% ethyl acetate in hexanes) to afford 4-(5-Isopropoxy-6-nitro-1-oxo-1,3-dihydro-

isoindol-2-y1)-piperidine- I-carboxylic acid tert-butyl ester as a white solid. 'H NMR (400 MHz,
CDCI S 8.19 (s, IH). 7.11 (s, 1H), 4.74 (q. 1H), 4.45-4.38 (m, 1H), 4.35 (s, 2H), 2.90-2.80

i (m, 2H), 1.85-1.81 (m, 2H), 1.66-1.63 (m, 2H), 1.48 (s, 9H), 1.42 (d, 6H).

Steps 7, 8and 9
{0093] To a solution of 4-(5-isopropoxy-6-nitro- 1-oxo-1,3-dihydro-isoindol-2-yl)-

- piperidine-1-carboxylic acid tert-butyl ester from the previous step (850 mg, 2Zmmol) in

" methanol. is added Pd/C (10% on carbon, 100 mg). The mixture is hydrogenated under | atm of

hydrogen gas. After 4 hours, the mixture is filtered and concentrated. The obtained aniline, as
yeilow solid, is used for next step without additional purification. To a mixture of the crude
product (2 mmol) from previous step, (2,5-dichloro-pyrimidin-4-y1)-[2-(propane-2-sulfonyl)-
phenyl}-amine {Intermediate 2, 770mg, 2.2 mmol), cesium carbonate (1.3g, 4mmol), and
xantphos (115 mg, 0.2mmol) in THF (20 mL). is added palladium acetate (22mg, 5% mmol) in a
microwave tube. The mixture is purged with Ny for 3 min. The sealed tube is heated at 150°C
for 20 min under microwave irradiation. The mixture is cooled, filtered and concentrated. The
residue is purified by silica gel flash column chromatography (eluent: 65% ethy! acetate in
hexanes) to afford a yellow solid. The solid is treated with DCM/TFA (1/1, 10mL) for 1 hour
followed by concentration under vacuum. Final purification using preparative RP LC-MS
attords 6-{5-Chloro-4-(2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino}-5-

isopropoxy-2-piperidin-4-yl-2,3-dihydro-isoindecl-1-one (178) as a white solid. "H NMR (400
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MHz. CDCl3) 8 10.38 (s, 1H), 10.13 (s, 1H), 9.60-9.50 (br, 1H), 9.34-9.21 (br, 1H), 8.46 (d,

“TH). 8.26 (s, LH), 8.08 (s, LH), 7.91 (dd, [H), 7.71 (m, LH), 7.34 (t, LH), 7.03 (s, LH), 4.30 (m,
IH). 4.53 (m, 1H), 4.33 (s, 2H), 3.62 (m, 2H), 3.21-3.09 (m, 3H), 2.31-2.21 (m, 2H), 2.09-2.05
(m. 2H), 1.41 (d, 6H), 2.30 (d, 6H); ESMS m/z 599.2 (M + H").

Exaniple 2
6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino } -5-isopropoxy-2-{ 1-

o methyl-piperidin-4-vI)-2.3-dihydro-isoindol-1-one (181)

o

N

|
N \N)\N
H
e

\rs=0 H o

} Step |: 5-Isopropoxy-2-(|-methyl-piperidin-4-yl)-6-nitro-indan- 1-one

/
N

O,N
' BN
{0094] To a solution of 5-isopropoxy-6-nitro-2-piperidin-4-yl-indan-1-one (Example 1, Step
5y in THF (5 mL) and methanol (5 mL) is added formaldehyde (104.2 uL, 1.39 mmol) and 10

+ drops of AcOH sequentially. The reaction mixture is stirred at roam temperature for lh. then
sodium cyanoborohydride (175.1 mg, 2.78 mmol) is added in one portion, and the reaction is
stirred for an additional 30 min. The reaction is quenched by saturated aqueous NH4CI and
concentrated /11 vacuo to give an oily residue. This oil is partitioned between EtOAc and brine,
the erganic extract is dried over Nay SOy, filtered and concentrated under vacuum. Silica gel

- chromatography (5% MeQH in DCM) affords 5-isopropoxy-2-(1-methyl-piperidin-4-yl)-6-nitro-

" indan-1-one; MS nv/z 333.2 (M+1).

37



BS 4

WO 2008/073687 PCT/US2007/085304

Steps 2 and 3
[0095] Following the procedures previously described {(Example 1, Steps 7 and 8) using the

. product from Step 1 generates the title compound 6-{5-Chloro-4-[2-(propane-2-sulfonyl)-

- phenylamino]-pyrimidin-2-ylamino]-5-isopropoxy-2-(1-methyl-piperidin-4-yl)-2,3-dihydro-

isoindol-1-one (181) as a white solid. 'H NMR 400 MHz (DMSO-ds with trace D,0) § 8.46 (d,
1H). 8.35 (s, 1H), 8.09(s, 1H), 7.82(d, 1H), 7.74(t, 1H), 7.36(t,1H), 7.33(s, 1H}. 4.75 {m, IH),

. 4.41(s, 2H), 4.29(m, IH), 3.65(m, 2H), 3.44(m. 1H), 3.17(t, 2H), 2,79(s, 3H), 2.07(m, 2H),

1 1.98(d. 2H), 1.28(d. 6H), 1.14(d, 6H); MS m/z 613 (M+1).

!
f

Example 3
5-Methyl-N*[4-methyl-5-( L-miethyl-1 H-pyrazol-4-y])-2-(piperidin-4-yloxy)-phenyl]-N*-[2-

(propane-2-sulfonyl)-phenvi]-pyrimidine-2.4-diamine (33)

NT N7 TNH
/4
! N
N

L Step : 4-(4-Chloro-5-methyl-2-nitro-phenoxy)-piperidine- 1 -carboxylic acid tert-butyl ester

Cl

O,N
0

N.
Boc

[0096] To a mixture of 4-Chloro-5-methyl-2-nitro-phenol (3.752 g, 20.0 mmol), 4-Hydroxy-

o piperidine-1-carboxylic acid tert-butyl ester (4.83 g, 24 nunol), and triphenylphosphine (6.23 g,
. 24 numol) in 75 mL THF is added diisopropy!| asodicarboxylate (4.73 niL, 245 mmol) in several

portions at 22 °C for | h. The reaction is stirred at the same temperature for an additional 2 hrs.
The reaction mixture is concentrated in vacuo. The residue is taken up in 50 mL ether, and let

stand at 22 °C for 14 hrs. The resulting crystals are removed by filtration. The filtrate is
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i

concentrated in vacuo. and the residue is purified over a 330 g SiO; column (ISCO) using a
gradient of 20 to 40% ethyl acetate in hexanes as eluent, affording 4-(4-Chloro-5-methyl-2-
* nitro-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester as dark yellow viscous oil. MS

(ES+): 315.1 (MH+ - C4H8), 393.1 (MNa+).

|
1

i Step 2: 4-[3-Methyl-4-(1-methyl- 1 H-pyrazol-4-y1)-2-nitro-phenox y]-piperidine- l-carboxylic
acid tert-butyl ester
/
N—N
{ 2

O,N

O
N‘Boc

[0097] A mixture of 4-(4-Chloro-5-methyl-2-nitro-phenoxy)-piperidine- 1 -carboxylic acid

" tert-butyi ester from the previous step (375.8 mg, 1.01 mmol), 1-Methyl-4-(4,4,5,5-tetramethyl-
{1.3,2]dioxaborolan-2-yI)-1H-pyrazole (Boron Molecular, 224.4 mg 1.08 mmol), potassium

: phasphate tribasic monohydrate (392 mg), Pda(dba); (45 mg), and dicyclophosphinobiphenyl

o (43 mg) in 4 mL of 1.4-dioxane/H,O (3/1) is heated in a sealed twbe at 150 °C for 20 min under

© ! microwave radiation. The reaction mixture is filtered through a small plug of Celite, dried over

|
' Na,SO, and concenirated. The residue is purified using a SiO; column (1SCO). affording 4-[5-

' Meihyl-4-(1-methyl- | H-pyrazol-4-y!)-2-nitro-phenoxy]-piperidine- 1-carboxylic acid tert-butyl
ester. MS (ES+); 417.3 (MH+), 439.2 (MNa+).

Steps 3.4 and 5
[0098] Utilizing the same procedures described in the synthesis of Example 1 (Steps 7, 8

: and 9} and final purification using preparative RP LC-MS affords 5-Methyl-N*-[4-methyl-5-(1-
| methyl-1 H-pyrazol-4-yl)-2-(pipcridin-4-yony)-phenyl]-N4-[2-(propane-2-SUIfonyl)-phenyl]-
t

pyrimidine-2,4-diamine (35). MS (ES+): 576.3 (MH+).
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Example 4

-{5-Chloro-4- ropane-2-sulfonvl)-phenylaminol-pyrimidin-2-ylamino }-4-isopropoxy-2-

methyl-phenyl)-ethanone (36)

O

ity

Step 1. 2-(4-Isopropoxy-2-methyl-5-nitro-phenyl}-2-methyl-[ 1,3 Jdioxolane

T

[0100] A mixture of 1-(4-Isopropoxy-2-methyl-5-nitro-phenyl)-ethanone (0.788 g, 3.32

- mmol), ethyleneglycol (1.8 mL), and p-toluenesulfonic acid monohydrate (6.3 mg) in 60 mL of

' ’ benzene is heated at reflux with a Dean-Stark trap for 18 hrs. The reaction mixtre is diluted

' with 100 mL of ethyl acetate and successively washed with 100 mL each of aqueous saturated

-~ NaHCQj;, H;0, and saturated brine. The organic phase is dried over anhydrous Na;SQ,, filtered
and concentrated in vacuo, affording 2-(4-Isopropoxy-2-methyl-5-nitro-phenyl)-2-methyl-

- [1.3]dioxolane as yellow crystals. MS (ES+): 282.2 (MH+).

+ Steps 2 and 3: 5-Chloro-N2-[2-isopropoxy-4-methyl-5-(2-methyl-[ 1,3]dioxoclan-2-yl)-phenyl]-
N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine

L N \N/I\NHY
o=s=0H o)

Q" ¢
./

[0101] Utilizing the same procedures described in the synthesis of Example I (Steps 7 and

8). using 2-(4-Isopropoxy-2-methyl-5-nitro-phenyl}-2-methyl-[ 1,3]dioxolane from the previous
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step as starting material and purification using silica gel chromatography (gradient 2% to 20%
EtOAc in hexanes) aftords 5-Chloro-N2-{2-isopropoxy-4-methyl-5-(2-methyl-[1,3]dioxclan-2-
y1)-phenyl]-N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine as a white solid. MS

" (ES+): 561.2 (MH+).

 Step 4

[0102] A sclution of 5-Chloro-N2-[2-isopropoxy-4-methyl-5-(2-methyl-[1,3]dioxolan-2-yl)-

phenyl]-N4-[2-(propane-2-sulfonyl}-phenyl]-pyrimidine-2,4-diamine from the previous step (84

" mg, 0.15 mmol) in 5 mL | ,4-dioxane is treated with 1 mL of aqueous 1N HCl at 22 °C for 2 hrs.

. The reaction is worked up and affords 1-(5-{S-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-

: pyrimidin-2-ylamino }-4-isopropoxy-2-methyl-phenyl)-ethanone (36). MS (ES+): 517.2 (MH+).

Example §
N*-{2-Isopropox y-4-methvl-5-[ | -(2-morpholin-4-vl-ethy])- | H-pyrazol-4-vl]-phenyl }-5-methyl-

N“-[Q—(propane-2-sulfonvl)—pheny]]-pyrilllidine—2,4-dinmine 3N

Step i: 4-Bromo-5-methyl-2-nitro-phenol

NO,
OH

Br

{0103] 4-Bromo-3-methyi-phenol (1.122 g, 6.00 mmol) and Yb(CF;503)3 (372 mg) in 30

mL dichloromethane is treated with 0.38 mL of conc. HNQOj at 22 °C. After stirring at the same

temperature for | hr, an additional 0.1 mL of conc. HNO; is added, and the reaction is stirred for

an additional hour. The reaction mixture is washed with H,Q, dried over anhydrous magnesium
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sulfate, filtered and concentrated. The residue is purified using a §i0; column (ISCQ), affording

. a mixture of 4-Brome-5-methyl-2-nitro-phenol as yellow crystals and its regioisomer by-product

as orange crystals.

" Step 2: 1-Bromo-4-isopropoxy-2-methyl-5-nitro-benzene

NO,
O\r
Br

(0104] To a mixture of 4-Bromo-5-methyl-2-nitro-phenol from the previous step (0.66 g,
2.84 mimol), 2-propanol (0.262 mL), and triphenylphosphine (894 mg) in 10 mL THF is added
diisopropyl asodicarboxylate (0.671 mL) at 22 °C. The reaction mixture is concentrated in
vacuo. The residue is purified using a Si0, column (ISCO), aﬁ'ofding |-Bromo-4-isopropoxy-2-

methyl-5-nitro-benzene as a bright yellow solid.

Step 3: 5-Bromo-2-isopropoxy-4-methyl-phenylamine
NHz
O\r
Br

[0105] To |-Bromo-4-isopropoxy-2-methyt-S-nitro-benzene from the previous step (0.734 g,

L 268 mmol) and iron (powder, 325 mesh, 1.05 g) in 20 mL ethanol is added t mL of 1N aqueous

, - HCI with cooling in an ice bath. Following this addition, the reaction is heated at reflux for 2

hrs. Then an additional 0.5 g of iron is added and the reaction is heated at reflux for an
additional 2 hrs. The reaction mixture is cooled down and filtered though a pad of Celite. The

filtrate is concentrated in vacuo, affording 5-Bromo-2-isopropoxy-4-methyl-phenylamine as an

orange oil. The product is used for the next step without further purification.
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' Step 4: N2-(5-Bromo-2-isopropoxy-4-methyl-phenyl)-5-methyl-N4-[2-(propane-2-sulfonyl)-

. phenyl}-pyrimidine-2.4-diamine

Br

AN
' 0=8=0 0)
- P T

[0106]) 5-Bromo-2-isopropoxy-4-methyl-phenylamine from the previous step (537 mg, 2.20
: nunol) and 2-chloro-N-(2-(iso-propylsulfonyl)phenyl)-5-methylpyrimidin-4-amine
: (Intermediate 1. 652 mg, 2.00 nunol) in the presence of methanesulfonic acid (0.143 mL) in 4
‘ mL 2-propanol are condensed at 140 °C for 30 min in a sealed tube under microwave irradiation.
| Following workup, N2-(5-Bromo-2-isopropoxy-4-methyl-phenyl)-5-methyl-N4-[2-(propane-2-
i sulfonyl)-phenyl]-pyrimidine-2.4-diamine is obtained. MS (ES+): 535.1 (MH+).

1 Step 5
[0107] A mixture of N2-(5-Bromo-2-isopropoxy-d-methyl-phenyl)-5-methyl-N4-[2-

‘ (propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine from the previous step (53 mg, 0.099

b mmol), 4-{2-[4-(4,4.5,5-Tetramethyl-[},3.2]dioxaborolan-2-yl)-pyrazol- I -y1}-ethyl}-morpheline
! (Boron Molecular, 61 mg 0.20 mmol), K;PQO. (58 mg), Pda(dba); (10 mg), and

« 1 tiicyclohexylphosphine (8 mg) in 1 mL of | 4-dioxane/H20 (3/1 v/v) is heated in a sealed tube

" at 150 °C for 20 min under microwave radiation. The reaction mixture is filtered through a

| small plug of Celire and concentrated. Final purification using preparative RP LC-MS affords

. N2-{2-Isopropoxy-4-methyl-5-[1-(2-morpholin-4-yl-ethyl)- 1 H-pyrazol-4-yl]-phenyl } - 5-methyl-
I N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-dianiine (37). MS (ES+): 634.3 (MH+).

Example 6
5-Chloro-N2-(2-isopropox y-5-methyl-4-morpholin-4-vimethyl-phenyl)-N4-[2-(propane-2-

sulfonyl)-phenyl]-pyrimidine-2.4-diamine (60)




WO 2008/073687 PCT/US2007/083304

. Steps 1 and 2: 1-Chloro-5-isopropoxy-2-methyl-4-nitro-benzene

CHO

R

[0108] To a mixture of {-chloro-2-methyl-4-nitro-5-isopropoxy-benzene (Intermediate 4,

O,N

870 mg, 3.771mmol), vinylboronic acid dibutyl ester (1.24 mL, 5.6 mmol), and sodium carbonate

" (2.8 g, 26.4mmol) in THF/H;0 (20/5 mL) is added dichlorobis(triphenylphospine) palladium
.

(I (132 mg. 5% mmol). The reaction tube is sealed, the mixture is purged with N, for 3 min
and then heated at 90°C under N, for overnight. The reaction is cooled to room temperature and
poured into saturated aqueous ammeonia chloride solution. The crude reaction mixture 18
extracted with ethyl acetate (3 x 100 mL). The organic extracts are combined, washed with brine

and concentrated. The crude product is purified with silica gel column chromatography (10%

X ethyl acetate in hexanes) to afford 1-methyl-5-nitro-4-propoxy-2-vinyl-benzene as a yellow
" solid. 1-Methyl-5-nitro-4-propoxy-2-vinyl-benzene obtained from the previous step (360 mg,

1.63mmol) is dissolved in DCM (20 mL) and is cooted to -78 °C. Qj (g) is bubbled into the

solution until the solution’s color turns blue/gray. The solution is then purged with N3 (g) until

‘ | the blue color disappears. The solution is warmed to room temperature and treated with

' . tnphenylphospine resin (2 g) pre-swelled in DCM (30 mL). After 30 min, the mixture is filtered,

- and the filtrate is concentrated to afford 2-methyl-4-nitro-5-propox y-benzaldehyde as yellow
solid.

!

'1 Steps 3 and 4: 2-Isopropoxy-3-methyl-4-morpholin-4-ylmethyl-phenylamine

¥
: : OY
[0109]) To a solution of 2-methyl-4-nitro-5-propoxy-benzaldehyde obtained in the previous
step (34 mg, 0.152 munol) in MeQH/THF (0.5/0.5 mL)}, is added acetic acid (5 drops). The

.mixture is stirred at room temperature for | hour. Sodium cyanoborohydride (20 mg, 0.30

‘mmol) is then added. After stirring for 30 nun, the reaction is quenched by adding saturated
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agueous ammonium chloride solution. The reaction mixture is extracted with ethyl acetate (3 x 5
ml.). The organic phases are combined and concentrated to afford the amine product as an
yellow oil which is directly used for the next step without further purification. To a solution of

the product obtained in the previous step in methanol (5 mL), is added Pd/C (10% on carbon, 2

+ mg}. The mixture is hydrogenated under 1 atm hydrogen. After 4 hours, the mixture is filtered

and concentrated. The aniline product obtained (yellow solid), is used in the next step without

turther purification.

Step 3
[0110] To a mixture of the aniline product obtained in the previous step (0.152 mmol), (2.5-

dichlero-pyrimidin-4-y1)-[2-(propane-2-sulfonyl)-phenyl]-amine (Intermediate 2, 52 mg, 0.152

C O mmol), cegiu111 carbonate (99 mg, 0.30 mmol) and xantphos (8 mg, 0.02mmol) in THF (2 mL),

15 added palladium acetate (2 mg, 5% mmol) in a microwave tube. The mixture is purged with

N, for 3 min and then the sealed tube is heated at 150 °C for 20 min. under microwave

iradiation. The reaction is filtered. concentrated, and purified by mass-trigger preparative RP

LC-MS to afford the title compound 5—Chloro-N2~(2-isopropoxy-b'-methyl-d-morpholin-4-

‘ , ylmethyl-phenyl)-N*-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine (60) as a yellow

solid: 'H NMR (400 MHz, CDCl3) 8 10.35(s, 1H), 8.38 (d, 1HO, 7.93 (d, IH), 7.59 (m, 2H),

» 7.41-7.36 (m, 2H), 4.70-4.63(br, 1H), 4.30-4.18 (br, 2H), 4.15-4.10 (br, 2H). 4.00-3.97 (br, 2H),

3.52-3.46 (br, 2H), 3.20 (im, 1H), 2.95-2.84 (br. 2H), 2.24 (s, 3H), 1.31 (d, 12H); ESMS m/z

S 3742 (M + HY).

Exampie 7
5-Chloro-N>-(2-isopropoxyv- 5-methvl-4-piperidin-4-yl-phenyl)-N*-[2-(propane-2-sulfonyl)-

phenvl]-pyrimidine-2 4-diamine (66)

CHy NH
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Step_): 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-pyridine

N
O,N 7
-

{0111] 4-Pyridineboronic acid (147 mg, 1.20 mmel, 1.1 equiv.) is dissolved in a 2:1 v/v
: Amix[ure of dioxane and HyO (15 mL.) and N3 is bubbled through for 5 minutes.
' . Tris(dibenzylidene acetone)dipalladivm (0) (100 mg, 0.109 mmol. 0.1 equiv.), 2-
. dicyclohexylphosphine-2'-6’-dimethoxy biphenyl (112 mg, 0.272 mmol, 0.25 equiv.), |-chloro-
t 5-isopropoxy-2-methyl-4-nitro-benzene (Intermediate 4, 250 mg, 1.09 mmol, 1.0 equiv.) and
! K3PQOy (462 mg, 2.18 mmol, 2.0 equiv.) are added under a N, blanket. The reaction vessel is

sealed and heated with microwave irradiation to 150 °C for 20 min. After cooling to roam

. temperature, the reaction is diluted with ethyl acetate and washed with 1 N aqueous NaOH (2x),
' I the organic layer is then dried over Na;SOy and filtered. After concentration, the crude product

: , is purified by silica gel chromatography (gradient from hexanes to 30% ethyl acetate in hexanes)

' to give 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-pyridine as a brown solid: ESMS m/z 273.1

w

\ I Steps 2 and 3: 4-(4-Amino-5-isopropoxy-2-methyl-phenyl)-piperidine- | -carboxylic acid tert-

(M + H.

» buryl ester

3 2 =
3 HaN N 04%

Q

}_

t

|
’, " [0112] 4-(5-Iscpropoxy-2-methyl-4-nitro-phenyl)-pyridine from the previous step(438 mg,
|

g ' L.61 mmol) dissolved in acetic acid (30 mL) is treated with TFA (0.24 mL., 3.22 mmol) and PtO;,
(176 mg, 40% w/w). The reaction mixture is vigorously stirred under | atm. H for 36 hours.

1

{ The reaction mixture is filtered and the filtraie is concentrated under vacoum. The resulting
residue is diluted with ethy! acetate and washed with 1 N aquecus NaOH (2x), the organic layer

" 15 then dried over Na,SO, and filtered. After concentration, the crude product (391 mg) is

' dissolved in anhydrous CH,Cl, (30 mL). TEA is added (0.44 mL., 3.15. 2 equiv.) followed by

Boc,0 (344 mg. 1.57 equiv, 1 equiv.). The reaction is stirred at room temperature for 30 min.
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The reaction is concentrated under vacuum. The resulting residue is purified by silica gel

" chromarography (gradient from hexanes to 30% ethyl acetate in hexanes) to give 4-(4-amino-5-

isopropoxy-2-methyl-phenyl)-piperidine- 1 -carboxylic acid tert-butyl ester as a sticky foam:
ESMS m/z 293.1 (M-rBu+H)*.

Steps 4 and 5
[0113] 4-(4-Amino-5-isopropoxy-2-methyl-phenyl)-piperidine- | -carboxylic acid tert-butyl

ester (170 mg, 0.488 mmol} from the previous step, (2,5-Dichloro-pyrimidin-4-y1)-[2-(propane-

- 2-sulfonyl)-phenyl]-amine {[ntermediate 2, 169 mg. 0.488 mmol, | equiv.), xantphos (28 mg,
+ 0.049 mmol, 0.1 equiv.), palladiun acetate (5.5 mg, 0.024 mmeol, 0.05 equiv.), and Cs,CO; (477

mg, 1.46 mmol, 3 equiv.) are dissolved in anhydrous THF (6 mL). Nj is bubbled through the

. reaction mixture for 5 minutes and then the reaction vessel is sealed and heated with microwave

irradiation to 150 °C for 20 min. The reaction is filtered and the filtrate concentrated under
vacuum. After concentration, the crude product is purified by silica gel chromatography
gradient from hexanes to 30% ethy) acetate in hexanes) to give 4-(4-{5-chloro-4-{2-(propane-2-
sulfonyl)-phenylamino]-pyrimidin-2-ylamino}-5-isopropoxy-2-methyl-phenyl)-piperidine-1-
carboxylic acid tert-buryl ester as a yellow film: ESMS n/z 658.3 (M + H"). This product (105
mg, 0.160 mmol) is dissolved in CH,Cl; (3 mL) and treated with TFA (3 mL). After 45 min.,,
the reaction is concentrated under vacuun. | N HCI in Et;O (5 mL x 2) is added causing the
product HCl salt to precipitate. The solvent is removed by decantation. The resulting 5-
Ch101‘0-N2-(2—iso;;rop0xy-5-methyl-4-piperidin-4-y1-pheny1)—N4-[2-(propane-’2-sulfonyl)-
phenyl]-pyrimidine-2,4-diamine (66) is dried under high vacuum, generating an off-white
powder: "H NMR (400 MHz, DMSO-dg + trace D,0) 6 8.32 (s, 1H), 8.27 (d, |H), 7.88 (d, [ H),
7.67 (dd. 1H), 7.45 (dd, [H), 7.42 (s, L1H), 6.79 (s, LH), 4.56-4.48 (m, 1H), 3.49-3.32 (m, 3H),
3.10-2.91 (m. 3H), 2.09 (s, 3H), 1.89-1.77 (im, 4H), 1.22 (d, 6H), 1.13 (d, 6H); ESMS m/z 558.1
(M +H").

Example 8
S—Chloro-NZ-[Q—isopropow-S-methvl-4-( [-methyl-piperidin-4-v)-phenyl]-N'-[2-(propane-2-

suifonyl)-phenyl]-pyrimidine-2.4-diamine (67)
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CHs N
Gy
|
o
N N*N
s=0H Ho g

Step 1. 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)- 1 -methyl-pyridinium iodide

N+
7/ Ny—

O,N

Q

)_

[0114] 4-(5-lIsopropoxy-2-methyl-4-nitro-phenyl)-pyridine (Example 7, Step 1, 217 mg,
0.797 mmol) is dissolved in anhydrous THF (9 mL). lodomethane (0.10 mL, 1.61 mmol, 2
equiv.) is added and the reaction is stirred at 40 °C in a sealed tube for 2 days. The volatiles are
removed under vacuum generating 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)- 1 -methyl-

pyridinium iodide as a brown soiid: ESMS m/z 287.1 (M™).

Steps 2 and 3: 2-Isopropoxy-5-methyl-4-(1-methyl-piperidin-4-yl)-phenylamine

H,oN N—

Q

>_

[0115] 4-(5-Isopropoxy-2-methyl-4-nitro-phenyl)-1-methyl-pyridinium iodide from the
pravious step (0.697 mmol) is dissolved in CH;OH (20 mL.) and cooled to 0 °C. NaBH, (264
mg, 6.97 mmol, 10 equiv.) is slowly added. After this addition is complete, the cooling bath is
renlloved and the reaction is stirred at room temperature for 1 h. The reaction is quenched by the
slow addition of 1N aqueous HC! (14 mL). The CH;0H is partially removed by vacuum. The
resulting residue is partitioned beiween EtOAc and 1 N aqueous NaOH. Additional 50 %
aqueous NaOH is added unti the aqueous layer pH >12. The EtCAc layer is washed with | N
aqueous NaOH (2x), the organic layer is then dried over Na,SOy, filtered, and concenrrated
under vacuum. After concentration, the crude product (175 mg) is dissolved in acetic acid (10

mL). TFA (0.15 mL, 3 equiv.) and PtO, (53 mg, 30% w/w) are added and the reaction is placed
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under 50 psi Ho gas in a Parr Shaker for 14 h. The reaction mixture is filtered and the filtrate is

concentrated under vacuum. The resulting residue is partitioned berween EtOAc and | N

" aqueous NaOH. Additional 50% aqueous NaOH is added until the aqueous layer pH >12. The

EtOAc layer is washed with 1 N aqueous NaOH (2x), the organic layer is then dried over

NS0, filtered, and concentrated under vacuum to give 2-Isopropoxy-5-methyl-4-(1-methyl-

i piperidin-4-yl)-phenylamine which is used in Step 4 without further purification: ESMS m/z

263.2 (M + H).

I Step 4

|

|

[0116] Utilizing the same procedures described in the synthesis of Example 7 (Step 4) and

+ - final purification vsing preparative RP LC-MS affords 5-Chloro-N*-[2-isopropoxy-5-methyl-d-

(1-methyl-piperidin-4-yl)-phenyl]-N*-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine
(67) as a pale yellow powder: (HClI salt, DMSQO-d, + trace D;Q) & 8.28 (s, 1H), 8.19 (d, LH),
7.86 (d, 1H), 7.66 (dd, 1H), 7.45 (dd, 1H), 7.37 (s, LH), 6.77 (s, 1H), 4.56-4.49 (m, 1H), 3.51-

' 3.37 (m, 3H). 3.16-3.08 (m. 2H). 2.98-2.88 (m, 1H). 2.77 (s, 3H), 2.05 (s, 3H), 1.90-1.81 (m,

4H). 1.19 (d, 6H). 1.11 (d, 6H): ESMS m/z 572.2 (M + H™).

Example 9
2.[4-(4-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-5-

isopropoxy-2-methyl-phenyl)-piperidin- L-yl]-ethanol] (72)
H
CHs N/_\/O
Q

|
Oy
85
£\
\]/ 5 )__-

[0117] 5-Chloro-N2-(2-isopropoxy-5-methyl-d-piperidin-4-yl-phenyl)-N*-[2-(propane-2-

sulfonyl)-phenyl]-pyriniidine-2,4-diamine (Example 7, 0.087 mmol) is dissolved in anhydrous

© DMF (L mL). TEA (0.04 mL, 0.262 mmol, 3 equiv.) is added followed by 2-bromo-ethanol

(0.019 mL. 0.262 mumol, 3 equiv.) dissolved in anhydrous DMF (0.7 mL). The reaction vessel

. is sealed and heated at 70 °C for 12 h. After cooling to room temperature, the reaction is diluted

" with ethyl acetate and washed with 1 N aqueous NaOH (5x), the organic layer is then dried over

Na,S0, and filtered. After concentration, the crude product is purified using preparative RP
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LC-MS to give 2-[4-(4-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-

ylamino}-3-isopropoxy-2-methyl-phenyl)-piperidin-1-yl]-ethano! {72) as a yellow powder:

" ESMS m/z 602.2 (M + HY).

Example {10
4-(6-{5-Chloro-4- 2 i rimidin-2-vlamino}-5-

1sopropoxy- 1-0xo-1,3-dihydro-isoindol-2-yl)-piperidin- [ -y1]-acetamide (149)

NH,

L
X
§=C ook Q
e -

[0118] To a mixture of 6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-
vlamino]-5-isopropoxy-2-piperidin-4-yl-2,3-dihydro-isoindol- 1 -one {Example 1, 20 mg, 0.033
mmeol) and triethylamine (23 ul, 0.165 mmol) in DMF (1.5 mL), is added 2-bromo-acetamide
(10 mg, 0.066 mmol). The mixture is stirred at 60 °C for 4 hours. The reaction is filtered and the
filtrate is purified by mass-trigger preparative RP LC-MS to afford the title compound 2-[4-(6-
{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-5-isopropoxy- 1 -oxo-
I 3-dihydro-isoindol-2-yl)-piperidin- 1-yl]-acetamide (136) as a white solid: '"H NMR (400 MHz,
MeQD-dy) 8 8.41 (d, 1H), 8.27 (s, 1H), 8.21 (br, 1H), 7.93 {dd. LH), 7.73 (m, 1H), 7.40 (dd,
TH). 7.30 (s, 1H), 4.52 (s, 2H), 4.45-4.37 (mn, 1H), 4.19-4.15 (br, 2H), 3.87-3.78 (br, 2H), 2.37-
2,19 (m, 2H). 2.20-2.15 (m, 1H), 1.40 (d, 6H), 1.25 (d, 6H); ESMS m/7 656.2 (M + H*).

Example 11
4-(6-{5-Chloro-4-[2-(propane-2-sulfonvl)-phenylaminol-pyrimidin-2-vlamino}-3-isopropoxv- | -

oxo-1.3-dihvydro-isoindol-2-yl)-piperidine- | -carboxylic acid dimethylamide (155)
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[0119] To a mixture of 6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-
ylamino}-5-isopropoxy-2-piperidin-4-yl-2,3-dihydro-isoindol- 1-cne (Example 1, 20 mg, 0.033
mmol} and triethylamine (23 uL, 0.165 mmol) in DMF (1.5 mL) is added dimethylcarbamyl

chionde {11 mg. 0.1 mmol). The mixture is stirred at room temperature for 1 hour. The reaction

' s filtered and the filtrate is purified by mass-trigger preparative RP LC-MS to afford the title
compound 4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl}-phenylaminc]-pyrimidin-2-ylamino } - 5-
isopropoxy-1-oxo-1,3-dihydro-isoindol-2-yl)-piperidine-1-carboxylic acid dimethylamide (155)
as a white solid: 'TH NMR (400 MHz, MeOD-d,) § 8.29 (s, 1H). 8.26 (br, 1H), 7.96 (dd, 1H),
Y793 (s, LHDY, 7.72(dd, LH), 7.48 (dd, 1H), 7.35 (s, 1H), 4.50 (s, 2H), 4.35-4.29 (m, 1H), 3.83 (d,
| ‘ 2H). 3.38-3.30 (m, 2H). 3.02-2.95 (m, 3H), 2.88 (s, 6H). 1.88-1.84 (m. 3H), 1.36 (d, 6H), 1.25

| (d. 6H); ESMS vz 670.2 (M + H),

Example 12
N2.(5-Ethvnyl-2-isopropoxv-4-methyl-pheny!)-5-methyl-N4-[2-(propane-2-sulfonyl)-phenyl]-

pyrimidine-2 4-diamine (257)
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Step |; N2-(2-sopropoxy-4-methyl-5-trimethylsilanylethynyl-phenyl)-5-methyl-N4-[2-
(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine

~d-

Si
It
B
o
N N™ °N
H H o

[0120] A mixture of N2-(5-Bromo-2-isopropoxy-4-methyl-phenyl)-5-methyl-N4-[2-
~ :(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine (Example §, Step 4. 110 mg, 0.21 mmol),
’ethyn_‘,fl-trimethyl-silane (0.14 mL), N,N-diisopropyl ethylamine (0. 10 mL), PAClL(PhCN); (12
mg). ‘BusPHBF, (17 mg), and Cul (4 mg) in 1 mL 1.4-dioxane is stirred at 22 °C for 20 hrs
followed by heating at 60 °C for an additional 2 hrs. The reaction mixture is filtered through a

small Celite plug and concentrated. The residue is purified over a 4 g SiO; column (ISCO)

using a gradient of Q to 20% ethy! acetate in hexanes as eluent, affording N2-(2-Isopropoxy-4-
l methyl-5-trimethylsilanyiethynyl-phenyl)-5-methyl-N4-[2-(propane-2-sulfonyl)-phenyl]-

\ | pyrimidine-2,4-diamine as a yellow viscous oil,

, [0_121] A solution of N2-(2-Isopropoxy-4-methyl-5-trimethylsilanylethynyl-phenyl)-5-

: methyl-N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine from the previous step
1 " (0.102 g, 0.18 iumol) in 2.5 mL THF is treated with TBAF (0.5 mL, IM in THF) and 30 uL

AcOH at 22 °C for 2 hrs. The reaction mixture is concentrated and the residue is purified using
! a4 g SiO; column (ISCO), affording N2-(5-Ethynyl-2-isopropoxy-4-methyl-phenyl)-5-methyl-
‘ N4-[2-(propane-2-sulfonyl}-phenyl]-pyrimidine-2.4-diamine (257). MS (ES+): 479.2 (MH+).

Example 13
b 4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-yiamino } - 5-isopropoxy-1-

oxo-1,3-dihydro-isoindol-2-yi)-piperidine- 1 -carboxylic acid ethyl| ester (175)
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[0122] To a mixture of 6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-

" ylamino}-S-isopropoxy-2-piperidin-4-yl-2,3-dihydro-iscindol- 1-one (Example 1, L5 mg, 0.025

" mmol) and triethylamine (37.5 ul., 0.25 mmol) in DMF (0.5 mL.), is added ethyl chloroformate

(5.4 mg. 0.05 nunol). The mixture is stirred at room temperature for | hour. The crude reaction
mixture is purified by mass-trigger preparative RP LC-MS to afford the title compound 4-(6-{5-
chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino}-3-isopropoxy- 1-oxo-1,3-
dihydro-isoindol-2-yl)-piperidine- | -carboxylic acid ethyl ester (175) as a white solid. ‘H NMR
400 MHz (DMSQO-dg with trace D,0) § 8.55 (d, 1H), 8.32 (s, 1H), 8.14 (s, LH), 7.82 (dd, 1 H),
774 (¢, LH), 7.34 (t, 1H), 7.28 (s, LH), 4.73 (i, 2H), 4.39 (s, 2H), 4.12 (m, 2H), 4.06 (q, 2H),
3.46 (m, IH). 2.92 (m 2H), 1.76 {(m, 2H), 1.68 (i, 2H), 1.29 (d, 6H), 1.20 (t. 3H), 1.17 (d, 6H);

MS m/z 671 (M+1).

Example 14

lamino]-
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Step |; 4-(1-Hydroxy-6-isopropoxy-5-nitro-3-oxo-1,3-dihydro-isoindol-2-y1)-piperidine- 1 -

carbexylic acid tert-butyl ester

Bac
' N
Q ;
N
OH

O,N

[0123] 4-(4-Tsopropoxy-5-nitro-2-vinyl-benzoylamino)-piperidine- l-carboxylic acid tert-
butyl ester (Example 1, Step 3, 1.2 g, 2.77 mmol) dissolved in 50 mL of DCM is cooled to -78
°C. Ozone gas is bubbled through this solution until the starting material is consumned and then
nitrogen gas is bubbled through the solution for 5 min. The reaction mixture is warmed to room

temperature. Triphenylphosphine-resin (2.77 g) in 10 mL of DCM is added and the resulting

mixture is stirred for 1.5 h. The resin is removed by filtration and the filtrate is concentrated.
Silica gel chromatography (5% MeOH in DCM) affords 4-(1-hydroxy-6-isopropoxy-5-nitro-3-

2 0x0- 1.3-dihydro-isoindol-2-yl)-piperidine- 1-carboxylic acid tert-butyl ester; MS m/z 336.2 (M-

|

- Boc + HY).

' Steps 2, 3 and 4: 5-Isopropoxy-2-(1-methyl-piperidin-4-y1)-6-nitro-indan- |,3-dione

/
N
) . O ;
N
0]

O,N
o

A
| [0124] To the solution of 4-(1-hydroxy-6-1sopropoxy-5-nitro-3-oxo-1,3-dihydro-isoindol-2-
yl}-piperidine- -carboxylic acid tert-butyl ester from the previous step (173.9 mg. 0.4 mmol) in
. DMF (4 mL) is added pyndinum dichronate (286.5 mg, 0.8 mmol) in one portion. After
stirring at room temperature for 2 h, the reaction mixture is poured into 25 mL. of water and the

product is extracted with EtOAc. The organic extracts are dried over Na;SQ,, filtered and
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concentrated i1 vacuo to give crude 4-(5-isopropoxy-6-nitro-[,3-dioxo-1,3-dihydro-isoindol-2-
yl)-piperidine-1-carboxylic acid tert-butyl ester, which is directly used in the next step without
turther puritication.

[0125] To a solution of 4-(5-isopropoxy-6-nitro-I,3-dioxo- 1,3-dihydro-isoindol-2-yl)-

piperidine- [ -carboxylic acid tert-butyl ester generated in the previous step in 3 mL of DCM is
‘added TFA (3 mL). The reaction mixture js stirred at room temperature for 1 h. After

concentration, water (5 mL) is added to the crude reaction mixture, the resulting mixture is

neutralized to pH=8 by adding NaHCOj3, and the product is extracted with DCM. The organic

extracts are dried over NaySQy, filtered and concentrated in vacuo to give crude S-isopropoxy-6-

" nitro-2-piperidin-4-yl-isoindole-1,3-dione, which is directly used in the next step without further

purification.

[0126] To a solution of the 5-isopropoxy-6-nitro-2-piperidin-4-yl-isoindole- | ,3-dione
generated in the previous step in THF (5 mL) and methanol (5 ml) are added formaldehyde (30
ul, 0.4 mmol) and 2 drops of AcOH sequentially. The reaction mixture is stirred at room
temperature for 1h, then sodium cyanoborohydride (50.4 mg, 0.8 mmol) is added in one portion
and the resulting mixture is stirred for an additional 30 min. The reaction 1s quenched by the
addition of saturated aqueous NH,C! followed by concentration in vacuo to give an cily residue.

This oil is partitioned between EtQOAc and brine. The organic extract is dried over Na;50,,

- filtered and concenrrated. Silica gel chromatography (5% MeOH in DCM) affords 5-
: isopropoxy-2-{ |-methyl-piperidin-d-yl)-6-nitro-indan- 1,3-dione; MS n/z 347.2 (M+1).

~ Steps 5 and 6

[0127] Following the procedures previously described (Example 1, Steps 7 and 8) using the
product from Step 4 generates the title compound 5-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino}-6-isopropoxy-2-( [ -methyl-piperidin-4-yl)-iscindole-1,3-
dione (176) as a yellow solid. "H NMR 400 MHz (DMSO-ds with trace D,0) 3 8.44 (s, 2H),
$.39 (s, 1H), 7.87 (dd, IH), 7.78 (dt, 1H), 7.45 (s, 1H), 7.41 (m, 1H), 4.91(m, 2H). 4.25(m, 2H),
3.51 (m, 3H), 3.10(m, 2H), 2.77(s, 3H), 1.80(m, 2H), 1.35(d, 6H}, 1.13(d, 6H); MS m/z 627
(M+1).
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Example 15
(25, 45)-4-(6-15-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-5-

isopropoxy- | -oxo-13-dihydro-isoindol-2-v1)-pyrrolidine-2-carboxvlic acid amide (177)

Step 1: (25, 45)-4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino}-
3-isopropoxy-1-0x0-1.3-dihydre-isoindel-2-yl)-pyrrolidine-2-carboxylic acid methyl ester

H o

NG
o} D <OCH3

N
|
RS
S\\=O H 0.
Y ) \r

[0128] Following the procedures previously described (Example 1) using N-Boc-cis-4-

. amino-L.-proline methyl ester in place of 4-amino-piperidine-|-carboxylic acid tert-butyl ester,
generates (25, 45)-4-{0-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamine]-pyrimidin-2-

¢ ylamino}-5-isopropoxy-1-oxo-1,3-dihydro-isoindol-2-yl)-pyrrolidine-2-carboxylic acid methyl

ester: MS m/z 643.2 (M+1).

Step 2

[0129] (28, 45)-4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-pyrimidin-2-
ylamino}-3-isopropoxy- 1-0x0-1,3-dihydro-isoindol-2-yl)-pyrrolidine-2-carboxylic acid methyl
ester generated in Step 1 (20 mg, 0.03 mmol} is dissolved in 7 N ammonia solution in MeOH ( 3

mlL., 21 mmol). The resulting solution is heated using microwave irradiation to 120 °C for 1 h.

. After cooling to room temperature, the reaction mixture is concentrated in vacuo, neutralized to

‘ pH=8 with saturared aqueous NaHCO;, and extracted with DCM. The organic extracts are dried
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‘over Na; SOy, filtered, and concentrated in vacuo 1o give (25, 45)-4-(6-{ 5-Chloro-4-[2-(propane-
2-sulfonyl)-phenylamino]-pyrimidin-2-ylamino }-5-isopropoxy- | -oxo-1,3-dihydro-isoindol-2-
'y1)-pyrrolidine-2-carboxylic acid amide (177) as a yellow solid. "H NMR 400 MHz (DMSO-dg
-with trace D;0) § 8.47(d, 1H), 8.25 (s, 1H), 8.07 (s, 1H), 7.78 (dd, 1H), 7.68 (m, 1H), 7.31,
{HY. 7,24 (s, 1H), 4,71 (m. 2H), 4.43 (dd, 2H), 3.60 (m, 1H), 3.44 (m. 1H), 3.35 (m.1H). 2.63
Sy TH) 228 (ind THY, 1.22 (dL 6H), 110 (d, 6H); MS mi/z 628 (M+1).

Example 16
3-Chlorg-N2-[4-(4-dimethylamino-cyelohexyl)-2-isopropoxy-5-methyl-pheny!]-N4-[2-

(propane-2-sulfonyl)-phenyl]-pyrimidine-2.4-diamine (21)

A

®)
o) _%_\\Z
o} Z=<

fy

Step 1: 1.4-dioxaspiro[4.5]dec-7-en-8-yl trifluoromethanesulfonate

E Oﬁ@ﬁ]

FF
[0130] A solution of 0.5 M KHMDS in toluene (4.7 mL, 2.34 mmol) is added to a solution
of |.4-dioxaspiro[4.5]decan-8-one (1.80 mmol) and N-phenyltrifluoromethanesulfonimide (2.34

mmeol) in dry THF (I8 mL) at -78°C under argon. After stirring at -78°C for 4 hours, the

mixture is quenched with H,0, extracted with diethyl ether and dried with MgSO,. After
workup and silica flash chromatography (hexane/EtOAc 90:10), 1,4-dioxaspire[4.5]dec-7-en-8-

- yl trifluoromethanesulfonate is isolated; "HNMR (CDCl;, 400 MHz) & 5.66 (m, 1H), 3.98 (m.

~4H), 2.53 (in, 2H), 240 (m, 2H), 1.90 (t, 2H). MS (ES+): 289.0 (M+1)".
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Step 2: 8-(5-isopropoxy-2-methyl-4-nitrophenyl)- | 4-dioxaspiro[4.5]dec-7-ene
Q, e
N )
o O
O>-

[0131] A stirred solution of the |,4-dioxaspiro[4.5]dec-7-en-8-yl triflucromethanesulfonate
(0.03 mmol) and 2-(5-isopropoxy-2-methyl-4-nitrophenyl}-4,4,5 5-tetramethyl-1,3,2-
dioxaborolane (Intermediate 5, 0.04 mmol) in THF (3 mL), containing {Pd(PPh;),] (0.013

: muiol) and K3PO, -H20 (0.045 mmol), is heated to 80°C under argon for 16 hours. After workup

.+ and silica flash chromatography (hexane/EtQAc 4:1), 8-(5-isopropoxy-2-methyl-4-nitrophenyl)-

| 4-dioxaspiro[4.5]dec-7-ene is obtained. 'H NMR (CDCl3, 400 MHz) 8 7.62 (s, 1H), 6.82 (s,
1H), 5.74 (m. 1H), 4.65 (m, 1H), 4.04 (m. 4H}, 2.47 (m, 4H), 2.27 (s, 3H), 1.89 (¢, 2H), 1.29 (d.
6H). MS (ES+): 334.16 (M+1)™.

Step 3: 4-(5-isopropoxy-2-niethyl-4-nitrophenyl)cyclohex-3-enone

0]

N

‘r

Q

)_

{0132] A solution of 8-(5-isopropoxy-2-methyl-4-nitrophenyl)- | .4-dioxaspiro[4.5]dec-7-ene
(0.1 mmol) in 2.5 mL of TFA and CH;Cl; (1:4 v/v), is stirred at room temperature for 6 hours.
After workup and silica flash chromatography (hexane/EtOAc 4:1), 4-(5-isopropoxy-2-methyl-
4-nitrophenylcyclohex-3-enone is obtained. 'H NMR (CDCl3, 400 MHz) § 7.63 (s, 1H), 6.81
(s. IH). 5.73 (m, [ H). 4.62 (m, 1H). 3.07 (i, 2H), 2.68 (1, 4H), 2.27 (s, 3H), 1.37 (d. 6H). MS
(ES+): 290.13 (M+1)".

Step 4: 4-(5-isopropoxy-2-methyl-4-nitrophenyl)-N,N-dimethylcyclohex-3-enamine

Q /
/, N N
4 \
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[0133] To a solution of 4-(5-isopropoxy-2-methyl-4-nitrophenylcyclohex-3-enone (0.1
nimol} and dimethylamine (0.11 mmol) in 2 mL of 1,2-dicholoroethane, is added AcOH (0.1
‘mmol) and NaBH(OAc); (0.11 mmol). The reaction mixture is stirred at room temperature for
"10 hours. After workup and silica flash chromatography (CH,Cl,/MeQH 9:1), 4-(5-isopropoxy-
-2-merhyl-4-nitrophenyl)-N,N-dimethyleyclohex-3-enamine is obtained. MS (ES+): 319.19
(M+D)",

Step 3: 4-(4-(dimethylamino)cyclohexyl)-2-isopropoxy-5-methylaniline
L HoN N
3 C;L
[0134] To a solution of 4-(5-isopropoxy-2-methyl-4-nitrophenyl)-N,N-dimethylcyclohex-3-
enamine (0.1 mmol) in 10 mL of MeOH, is added Pd/C (5 mg) under argon. The suspension is

stirred under | aum. Hs for 6 hours. After filtering, solvent is removed and 4-(4-

{dimethylamino)cyclohexyl)-2-isopropoxy-5-methylaniline is obtained. MS (ES+): 291.24

I (M+1)™.

Step 6
[0135] Following the procedure previously described (Example 7, Step 4) using the product

|
1
|
!
I

: i from Step 5 generates the title compound 5-Chloro-N2-[4-(4-dimethylamino-cyclohexyl)-2-

' . isopropoxy-5-methyl-phenyl]-N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine (21}.
'H NMR (CD,0D. 400 MHz) § 8.36-8.38 (d, 1H), 8.20 (s, LH), 7.97-7.99 (m, LH), 7.69-7.73
(m, 1H}, 7.46--7.52 (m, 2H), 6.89-7.02 (d, 1H), 4.60-4.66 (m, 1H), 3.37-3.39 (m, 1H), 3.00 (s,
3H). 2.90 (s, 3H), 2.17-2.22 (m. 4H), 1.64-2.01 (m, 8H), 1.25-1.32 (m, 12H); MS (ES+): 600.3
(M+D)*

[0136] Exemplary compounds of the invention are set forth below. Table 1 shows

exemplary compounds of Formula (1A).
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Table 1

PCT/US2007/0835304

Physical Data

HO: =0

\r

AN

NS

N2-(4-((1R,25,4R)-2,4-bis(dimethylamino) cyciohexyl)-
2-isopropoxy-3-methylphenyl)-5-chloro-N4-(2-

Structure 'H NMR 400 MHz (DMSO-d)
and/or MS (m/z)
1 Ne= MS (ES*): 563.1 (M+1)".
>—o HN— :/}*CI
N
HN
O
N
. J
/
(2-(5-chloro-2-(2-1sopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)pyrimidin-4-
ylaminojpheny!)(pyrrolidin-1-yl)methanone
!
2
- N= MS (ES"): 577.2 (M+1)".
>— HN—  p—ci
N
HN
o}
8e
N
/
2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)pyrimidin-4 -ylamine)-
N-cyclopentylbenzamide
s ~Cl MS (ES"): 643.3 (M+1)"
| X
HN NN
o)

(tsopropylsulfonyl)phenyl)pyrimidine-2.4-diamine
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Physical Data

ifICI

HN N N
O

\r H O=$=O
PLIN

/N\

2-(5-chloro-2-(4-((1rd41)-4-(dimethylamino)cyclohexyl)-
2-1sopropoxy-5-methylphenylamino)pyrimidin-4-
vlamine)-N.N-dimethylbenzenesuifonamide

Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
4 N MS (ES*): 643.3 (M+1)".
s |
HN™ N7 N
|
N,
/r-::l\
N2-(4-((1R,25.45)-2 4-bis{dimethylamino) cyclohexyl)-
2-isopropoxy-3-methylphenyl)-5-chloro-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine
o NfICI MS (ES*): 601.2 (M+1)*.
HNA\N N"@
YO H O_—'.?:O
AN
/N\

! 2-(§-chloro-2-(4-((1s,4s)-4-(dimethylamino} eyclohexyl)-
2-1sopropoxy-5-methylphenylamino) pyrimidin-4-
ylamino)-N,Ndimethylbenzenesulfonamide

6 MS (ES™): 601.2 (M+1)",
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Structure

Physical Data

'H NMR 400 MHz (DMSO-d6)

and/or MS (m/z)

>—O HN—<\:}CI

HN
O

HN
/N
2-(5-chloro-2-(2-isopropoxy-3-methyl-4-( -
methylpiperidin-4-yl)phenylamino)pyrimidin-4-ylamino)-
N-cyclobutylbenzamide

MS (ESY): 563.1 (M+1)*.

>— HN—(»:}C;

HN
o]

g

N
azetidin-1-yl(2-(5-chioro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidi-4-yl)phenylamino)pyrimidin-4-
yltamino)phenylymethanone

MS (ES™): 540.1 (M+1)*,

NFSC
PNy
HN N N

H

¥ &

~No

5-chloro-N2-(4-((1r.4r)-4-(dimethylamino) cyclohexyl)-2-
isopropoxy-5-methylphenyl)-N4-(2-(pyrrolidin- | -
ylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES"): 627.2 (M+1)*.

J:I,@

HNT ONT TN
H

0=$70
T H

/N\

5-chloro-N2-(4-((1s.ds)-4-(dimethylamino) cyclohexyl)-
2-isopropoxy-5-methylpheny])-N4-(2-(pyrrolidin-1-

ylsulfony!l)phenyl)pyrimidine-2,4-diamine

MS (ES™): 627.2 (M+1)".
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Structure

Physical Data

'H NMR 400 MHz (DMSO-d6)

andfor MS (m/z)

N\?\/ ”@
YOQ o= j\o

/\

N2-(4-((1r,4r)-4-(dimethylamino)cyclohexyl)-2-
isopropoxy-5-methylphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)-3-methylpyrimidine-2,4-diamine

MS (ES™): 580.8 (M+1)".

N/
N

YO\ iE H
N2-(4-((1s,45)-4-(dimethylamino)cyclohexy!)-2-

isopropoxy-3-methylphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)-3-methylpyrinudine-2,4-diamine

MS (ES™): 580.8 (M+1)*.

ff’
\r‘ﬁ%

2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1-

N-cyclopropylbenzamide

methylpiperidin-4-yl)phenylamine)pyrimidin-4-ylamino)-

MS (ES™): 549.1 (M+1)".
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Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

14 NTO MS (ES™): S77.1 (M+1)".
HNJ\\N N
o H
T % 0
N
|
(2-{5-chioro-2-(2-isopropoxy-3-methyl-4-(1-
methylpiperidin-4-yh)phenylamino)pyrimidin-4-
vlamino)phenyl)(piperidin-1-yl)methanone
15 MS (ES*): 558.1 (M+1)".
(S)-5-chloro-N2-(2-isopropoxy-5-methyl-4-(piperidin-2-
yhphenyl)-N4-(2-(isopropylsulfonyl)phenylpyrimidine-
2.d-diamine
16 . .
N MS (ES™): 558.1 (M+1)".
cl e
N
QL T LT
N N N
O;to H H OY
(R)-3-chloro-N2-(2-tsopropoxy-S-methyl-4-(piperidin-2-
yhphenyl)-Nd-(2-(isopropylsulfonyl)phenyl) pyrimidine-
2,4-diamine
17 'H{ NMR (CD:OD, 400 MHz) § 8.34-

Ne=
(}_HN—(\ }Cl
N
D
o

-

_<O

(cis,trans) 5-Chlore-N2-{ 2-isopropoxy-5-methyl-4-[4-(4-
methyl-piperazin-1-yl)-cyclohexyl]-phenyl }-N4-[2-
(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-diamine

8.37 (m, 1H), 8.17 (s, 1H), 7.89-7.96
(m, 1H), 7.64-7.71 (m, IH), 7.42-7.49
(m, 2H), 6.86-6.96 (d, I1H), 4.55-4.65
(m, 1H), 3.34-3.53 (m. TH), 2.15-2.91
(m, 12H), 1.94-1.97 (m, 4H), 1.23-1.72
(m, 20H): MS (ES™): 654.8 (M+1}".
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Physical Data

Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
I8 \ 'H NMR (CD:OD, 400 MHz) § 8.35-
AW 8.37 (, 1H), 8.20 (s, 1H), 7.97-8.00
H (m, 1H), 7.7--7.74 (in, 1H), 7.46-7.51
°°S¢O (m, 2H), 6.89-7.03 (d, 1H), 4.60-4.64
- (m, 1H), 3.30-3.60 (m, SH), 3.01 (s,

‘ (—NH 6H), 2.81-2.84 (m, 1H), 1.25-2.30 (in,

, — 24H);'MS (ES™): 643.3 (M+1)".

! (cis.trans) S-chloro-N2-{4-[4-(2-dimethylamino-ethyl
antino)-cyclohexy!]-2-isopropoxy-5-methyl-phenyl }-N4-
[2-(propane-2-sulfonyl)-phenyl}-pyrimidine-2,4-diamine

19 ) S 'H NMR (CD;OD, 400 MHz) § 8.51-
] HN—«N}C' 8.56 (t, 1H), 8.41 (s, 1H), 8.19 (s, IH),
@ HN—Q 7.86-7.89 (m, 1H), 7.54--7.58 (m, 1H),
o O 7.27-7.31 (m, 1H), 6.97-7.00 (in, 1H),
S LG 4.77-4 84 (m, 1H), 2.66-3.32 (n, 15H),
N 1.22-2.21 (m, 18H); MS (ES"): 696.2
P (M+1)".
/N
5-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamine]-
pyrimidin-2-ylamino}-4-isopropoxy-N-methyl-2-[4-(4-
methyl-piperazin-1-yl)-cyclohex-1-enyi]-benzamide
20 Y- p= 'H NMR (CD;0D, 400 MHz) § 8.34-
q “N-<\N:/}—°' 8.36 (d, 1H), 8.21 (s, IH), 7.98-8.00
HNQ (mn, 1H), 7.69-7.73 (m, 1H), 7.45--7.52
S (m, 2H), 6.90-7.01 (d, 1H), 4.60-4.66
- (m, 1H), 3.99 (s, 2H), 3.36-3.62 (m,
(—N 6H), 1.65-2.42 (m, 12H), 1.24-1.31 (m,
Hu~z 12H); MS (ESM): 655.3 (M+1)"
Q
4-[4-(4-{ 5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino}-5-isopropoxy-2-
methyl-phenyl)-cyclohexyl]}-piperazin-2-one
2l Ve 'H NMR (CD;0D, 400 MHz) § 8.36-
o :/?—01 8.38 (d, 1H), 8.20 (s, 1H), 7.97-799
N (m, 1H), 7.69-7.73 (m, 1H), 7.46--7.52
””@ (m, 2H), 6.89-7.02 (d, |H), 4.60-4.66
Os % (m, 1H), 3.37-3.39 (m, 1H), 3.00 (s,
_( 3H), 2.90 (s, 3H), 2.17-2.22 (m, 4H),
—N 1.64-2.01 (m, 8H), 1.25-1.32 (m, 12H);
N MS (ES"): 600.3 (M+1)".
5-Chloro-N2-[4-{4-dimethylamino-cyclohexyl)-2-
isopropoxy-5-methyl-phenyl]-N4-[2-(propane-2-
sulfonyl)-phenyl]-pyrimidine-2 4-diamine
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Physical Data
‘H NMR 400 MHz (DMSO-6)
and/or MS (m/z)

22

5-Chloro-N2-[2-isopropoxy-5-methyl-4-(4-methylamino-

pyrimidine-2,4-diamine

cyclohexyl)-phenyl]-N4-[2-(propane-2-sulfonyl)-phenyl]-

'H NMR (CD,0D, 400 MHz) § 8.32-
8.34 (d, 1H), 8.22 (s, 1H), 7.98-8.00
(m, 1H), 7.69-7.73 (m, 1H), 7.49--7.53
(m, 1H}, 7.40-7.41 (d, 1H), 6.91-7.02
{d, 1H), 4.61-4.66 (m, 1H), 3.36-3.40
(m, 1H), 2.74-2.78 (d, 3H), 2.17-2.28
(m, 4H), 1.64-2.03 (my, 8H), 1.24-1.31
(m, 12H): MS (BS*): 586.2 (M+1)".

23

—_ EJNQ

O—S\

5-(4-(2( isopropylsu Ifonyl)phenylamino)-5-
chioropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
(2-(4-methylpiperazin- ] -yl)ethyl)benzamide

MS (ES™): 645.2 (M+1)"

24

o>_|-m—<\wi%—cr
Qs

S

o
O
5-Chloro-N2-[2-isopropoxy-5-methyl-4-(4-pyrrolidin-1 -

yl-cyclohexyl)-phenyl]-N4-[2-(propane-2-sultonyl)-
phenyl]-pyrimidine-2,4-diamine

'H NMR (CD,0D, 400 MHz} § 8.36-
8.38 (d, iH), 8.20 (s, |H), 7.97.7.99
(m, 1H), 7.69-7.73 (m, 1H), 7.45--7.52
(m, 2H), 6.88-7.02 (d, 1H), 4.60-4.66
(m, 1H), 3.65-3.85 (m, 2H), 3.32-3.34
(m, 1H), 3.16-3.20 (m, 2H), 2.77-2.96
(m, TH), 1.22-2.35 (mn, 28H); M§
(ES™): 626.3 (M+1Y"

Q HN—(\'

5-Chloro-N2-(2-isopropoxy-4-{ 4-[(2-methoxy-ethyl)-
methyl-amino]-cyclohexyi}-5-methyl-phenyl)-Nd4-[2-
(propane-2-sulfonyl)-phenyl]-pyrinudine-2,4-diamine

'H NMR (CD;0OD, 400 MHz) § 8.36-
8.38 (d, 1H), 8.20-8.21 (m, 1H), 7.96-
7.99 (m, 1H), 7.69-7.73 (m, 1H), 7.45-
-7.54 (m, 2H), 6.90-7.02 (d, 1H), 4.60-
4.66 (m, 1H), 3.32-3.77 (m, 8H), 2.90-
2.99 (m, 3H), 2.77-2.96 (m, 1H), 1.22-
2.33 (m, 24H); MS (ES™): 644.3
(M+1)*.
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Physical Data |
'H NMR 400 MHz (DMSO-6)
and/or MS (m/z)

26

el e
o
i O
<:“o
N_> ©
-
\
5-{5-Chioro-4-[2-(propane-2-sulfonyl)-phenylamino]-

pyrimidin-2-ylamino}-4-isopropoxy-N-methyl-2-[3-(4-
methyl-piperazin-1-y)-propyl]-benzamide

'H NMR (CD;OD, 400 MHz) 5 8.44-
8.46 (d, 1H), 8.25 (s, 1H), 8.13 (s, L H},
7.94-7.96 (m, 1H), 7.64-7.67 (m, 1H),
7.42--7.46 (m, 1H), 7.06 (s, {H),4.77-
4.83 (m, 1H), 3.48-3.54 (m, 8H), 3.32-
3.35 (m, 1H), 3.06-3.10 (m, 2H), 2.96
(s, 3H), 2.81-2.87 (m, 5H), 2.16-2.20
(m, 2H), 1.27-1.39 (m, 12H); MS
(ES™): 658.3 (M+1)".

27

ol
N\

<Py

|

N N/)\N

o=, " H o
—° T

5-chloro-N2-(4-((15.4s)-4-(dimethylamino) cyclohexyl)-
2-isopropoxy-5-methylphenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES*): 600.2 (M+1)*".

28

OY
5-chloro-N2-(2-isopropoxy-5-methyl-4-(piperidin-2-
yDphenyl)-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-

QX

N
| A H
Oy

MS (ES™): 558.2 (M+1)".

29

2,4-diamine
N=
Ty
N
S0
C»
Seo

NH

5-chloro-N2-(2-isopropoxy-4-methyl-5-(piperidin-4-
yliphenyl)-N4-(2-(isopropylsultonyl)phenyl) pyrimidine-

MS (ES*): 558.2 (M+1)".

2. d-diamine
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Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

30

C}_HN—<\:}CI

5-chloro-N2-(2-1sopropoxy-4-methyl-5-(piperidin-4-
ylyphenyl)-Nd-(2(morpholinosulfonaniido)
phenyDpyrinudine-2 4-diamine

MS (ES*): 601.2 (M+1)*.

31

hN—C}Cl
RIS
o

NH
NH \(

2-(2-(2-isopropoxy-4-methy!-5-(piperidin-4-
yl)phenylamino)-5-chloropyrimidin-4-ylamino)-N-
isopropylbenzamide

MS (ES™): 537.3 (M+1)".

M,

QH N/)\N
325:0 H OY

isopropoxy-5-methylphenyl)-Nd-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2 4-diamine

5-chloro-N2-{4-((1r,4r)-4-(dimethylamino) cyclohexyl)-2-

MS (ES™): 600.3 (M+1)*.

33

(\
N N N
= H H
o

N/

N
5-chloro-N2-(2-isopropoxy-5-methyl-d-({1s,4s)-4-(4-
methylpiperazin-1-yhcyclohexyl)phenyl)-N4-(2-
(isopropylsulfonyl)phenylpyrimidine-2,4-diamine

e

MS (ES™): 655.3 (M+1)".

———

N L
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Structure

Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

34

QL
JoW YR
< T

S-chloro-N2-(2-isopropoxy-5-methyl-4-((lr,4r)-4-(4-
methylpiperazin-1-yl)cyelohexyl)phenyl)-N4-(2-
{isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES*): 655.3 (M+1)".

[
i

NH

HN—(I

5-Methyl-N2-[4-methy!-5-{1 -methyl- 1 H-pyrazol-4-y1)-2-
(piperidin-4-yloxy)-phenyl]-N4-[2-(propane-2-sulfonyl)-
phenyl]-pyrimidine-2,4-diamine

1.10 (6H, d, J=5.7), 1.89 (2H, br), 2.03
(2H, b, 2.16 (3H, 5), 2.32 (3H, s),
3.05 (2H, br), 3.49 (3H, br), 3.89 (3H,
s}, 4.72 (1H, br), 7.06 (1H, s), 7.21
(LH, br), 7.30 (1H, br), 7.41 (1H, br.s),
7.46 (1H, br.s), 7.69 (1H, s), 7.79 (IH,
d,J=7.4),795(1H, br), 8.04 (1H,
br.s), .79 (2H, br.s). MS (ESh): 576.3
(M+1)*.

36

Q HN—<\

1-(5-{5-Chloro -4-[2-(propane—Z-suItonyl)-phenylamino]-
pyrimidin-2-ylamino } -4-isopropoxy-2-methyl-phenyl)-
ethanone

1.10 (GH, d, J=5.7), 1.89 (2H, br), 2.03
(2H, br), 2.16 (3H, s), 2.32 (3H, s),
3.05 (24, br), 3.49 (3H, br), 3.89 (3H,
s), 4.72 (1H, br), 7.06 (1H, 5), 7.21
(1H, br), 7.30 (1H, br), 7.41 (1H, br.s),
7.46 (1H, br.s), 7.69 (1H, s), 7.79 (1H,
d, J=7.4), 795 (1H, br), 8.04 (i H,
br.s), 9.79 (2H, br.s). MS (ES™): 5172
(M+1Y".

37

™\ O\I/
a
L‘/NXN = NH
NT NZ l\l

N2-{2-1sopropoxy-4-methyl-5-[ 1-(2-morpholin-4-yl-
ethyl)- 1 H-pyrazol-4-yl]-phenyl }-5-methyl-N4-[2-
(propane-2-sulfonyl)-phenyl]-pyrimidine-2.4-diamine

1.14 (6H, d, J=6.8), 1.25 (6H, d,
1=6.0), 2.12 (3H, s), 2.33 (3H, 5), 2.52
(overlapping with DMSO), 3.14 (2H,
very br.) 3.45 (1H, sept, J=6.8), 3.70
(4H, very br), 3.93 (2H, very br), 4.6
(1 or 2H, br.S), 4.63 (1H, sept, J=6.1),
6.99 (1H, s), 7.23 (2H, m), 7.53 (IH,
s), 7.78 2H, m)7.91 (1H, s), 8.01 (1H,
s), 8.33 (1H, br.s), missing aniiino NH.
MS (ES™): 634.3 (M+1)".
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'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

38 _ 1.06 (6H, d, J=6.7), 1.28 (6H, d,
H“—(\:)— 1=6.0), 2.15 (6H, s), 2.19 (2H, br.m),
HN_Q 2.80 (3H, s). 2.82 (3H, s), 3.25 (2H,
Osd m), 3.39 (1H, m), 4.39 (2H. 1, J=6.1),
[y o 4.70 (1H, sept, =6.1), 6.86 (1H, d,
RS J=8.5), 7.07 (1H, 5), 7.19 (I H, br.s),
_\“\ 7.35 (2H, br.s), 7.48 (1H, br.m)7.74
AN (IH, brd, J=6.4), 7.84 (2H, br.s), 8.05
(1H, br.s),9.76 (1H, s), 10.15 (1H,
N2-(5-(0-(3-(dimethylamino)propoxy)pyridin-3-yl)-2- br.s). MS (ES™): 633.8 (M+D)*.
isopropoxy-4-methylpheny!)-Nd-(2-(isopropyl
sulfonyl)phenyl)-5-methylpyrimidine-2,4-diamine
39 JENN 1.06 (6H, d, J=6.7), 1.28 (6H, d,
_ 7N o) J=6.0). 2.15 (6H, s), 2.19 (2H, br.m),
N e 2.80 (3H, 5), 2.82 (3H, 5). 3.25 (2H,
_< N H m), 3.39 (1H. m), 4.39 (2H, 1, J=6.1),
SO N 4.70 (1H, sept, J=6.1), 6.86 (1H, d,
O 1=8.5), 7.07 (1H, s). 7.19 (1H, br.s),
b 7.35 (2H, br.s), 7.48 (1H, br.m)7.74
. . . (1H, brd, J=6.4), 7.84 (2H, br.s), 8.05
N2-(2-1sopropoxy-4-methyl-5-(6-(4-methylpiperazin-1- (1H, br.s), 9.76 (1H, s), 10.15 (1H,
yhpyridin-3-yDphenyl)-Nd-(2-(isopropylsulfonyl) br.s). MS (ES"): 630.8 (M+l)*:
phenyl)-3-methylpyrinudine-2,4-diamine
40 N e 1.08 (6H, d, J=6.7), 1.28 (6H, d,
g HN—Q:/}— 1=6.0%, 2.15 (3H, 5). 2.19 (3H, 5, 3.59
N ””_Q (4H, br), 3.78 (4H, br), 4.70 (1H, sept,
0s J=6.1), 7.02 (1H, br.s), 7.07 (1H.
7\ _f‘b $),7.24 (1H, br.s), 7.35 (2H, br.s), 7.49
N= (1H, br.s), 7.75 (1H, br.d, ]=6.8), 7.81
{'__} (1H, br.s), 7.86 (IH, br), 8.04 (1H,
© br.s), 9.76 (1H, br.s). MS (ES™): 617.8
N2-(2-isopropoxy-4-methyl-5-(6-morphelinopyridin-3- (M+D)*".
vl)pheny)-N4-(2-(isopropyisulfonyl)phenyl)-5-
methylpyrimidine-2 4-diamine
41

= =

g HN-—<\:/?—
N

oo

o5
7N o
= X

N
-
N2-(2-isopropoxy-4-methyl-5-(6-(piperazin- L -yl)pyridin-

3-yhphenyl)-N4-(2-(isopropylsulfonyl) phenyl)-5-
methylpyrimidine-2 4-diamine

1.12 (6H, d, J=6.7), 1.31 (6H, d,
J=6.0), 2.09 (3H, 5), 2.18 (3H,s), 3.25
(4H, br.s), 3.39 (1H, sept, J=6.8),3.75
(4H, br:t, I=5.1), 4.68 (L H, sept,
J=6.1), 6.90 (1H, d, J=9.0), 6.98 (1H,
s), 7.01 (1H, br.s), 7.11 (1H, br.s), 7.44
(I1H, s), 7.47 (1H,s) 7.70 (1R, d,
J=7.71),792 (1H, s) 8.04 (1H, s5), 8.23
(1H, br.s), 8.90 (1H, br.s), 8.94 (1H,
br.s). MS (ES"): 6168 (M+1)".
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Physical Data

Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
42 ~ o MS (ES™): 660.8 (M+1)".
SN s
~N L NH
! oy
ﬁ@
0
N2-(5-(6-(2-morpholinoethylomino)pyridin-3-y})-2-
isopropoxy-4-methylpheny!)-Nd-(2-(isopropyl-
sulfonyl)phenyt)-5-methylpyrimidine-2 ,4-diamine
43 /ﬁ \r 1.13 (6H, d, J=6.8), 1.32 (6H, d, 6.0},
N 20.9 (3H, s), 2.20 (3H, 5), 2.76 (3H,
/]\ br.s), 3.1 (4H, very br.), 3.38 (H;O
N & NN overlap), 3.40 (LH, sept, ]=6.8), 4.36
)\\]) (1H, very br), 4.70 (L H, sept, §=6.0),
)\ pHN 6.60 (1H, d, J=4.7), 6.73 (IH, s), 7.00
0”3‘© (3h, br) 7.68 (1H, s), 7.72 (1H, dd,
J=18,7.5),7.95(1H.s), 803 (1H, s),
N2-(2-isopropoxy-4-methyl-3-(2-(4-methylpiperazin-1- 8'_12 a Ig’gdf Jl:}i'l)’ 8.31 (”I-{;l br'(i’
yDpyridin-4-yhphenyl)-N4-(2-(isopropylsulfonyl) J=7.6),8.91 (1H, 5). 630.8 (M+1)".
phenyl)-3-methylpyrimidine-2,4-diamine
44 H MS (ES*): 586.3 (M+1)*
~
|
@u &,
jSeo Oj/
3-chloro-N2-(2-isopropoxy-3-methyl-4-((1s,4s)-4-
{methylamino)cyclohexyl)phenyl}-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine
45

H
o™
cl x w
O )
3?\\0 0\]/

5-chloro-N2-(2-isopropoxy-3-methyl-4-((1r,4r)-4-
(methylaminec)cyclohexyl)phenyl)-N4-(2-
(isopropylsultonyl}phenyl}pyrimidine-2.4-diamine

MS (ES™): 586.3 (M+1)*
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Physical Data

Structure '"H NMR 400 MHz (DMSO-d6)
and/or MS (nmv/z)
46 LH NMR (400 MHz, McOD-d4) 5
= 8.15 (1H, ), 8.12 (1M, d, J = 7.6 Ha),
7.93 (1H,s), 778 (1H, d, J = 7.6 Hz),
Chxy 720 (24, m), 6.96 (1H, s), 6.18 (1H,
Q Py s), 4.68 (1H, m), 3.28 (IH, m), 2.38
DA (3H,s), 2.23(3H,5), 1.26 (6H, d, J =
3—(“0 O\( 6.0Hz), 1.16 (6H, d. J = 6.8 Hz) MS
(ES*): 556.2 (M+1)*.
5-chloro-N2-(2-1sopropoxy-4-methyl-5-(3-
methylisoxazol-3-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine
47 _ IH NMR (400 MHz, MeOD-d4) 6
o 8.20 (1H,s), 8.12 (1H, d, J = 7.6 Hz),
o 7.97 (1H,5), 7.78 (1H, d, J = 7.6 Hz),
@ fi 7.20(2H, m), 7.01 (1H, s), 6.24 (1H,
N NN s), 4.74 (1H, m), 2.68 (GH, s), 2.43
0%8s, B H OY (3H, s), 2.29 (3H,s), 1.32 (6H,d, J =
-~ 6.0 Hz).MS (ES*): 557.2 (M+1)*".
2-(5-chloro-2-(2-1sopropoxy-4-methyl-5-{3-
methylisoxazol-3-yl)phenylamino)pyrimidin-4-ylamino)-
N,N-dimethylbenzenesulfonamide
48 ~ 1H NMR (400 MHz, MeOD-d4} &
N 8.29 (1H, 5), 8.13 (1H, bs), 7.67 (1H,
R s), 7.87 (1H, d, /= 7.6 H2), 7.75 (1H,
@ T §),7.35 (2H. m), 7.09 (1H.5). 6.41 (1H,
TN N s), 4.80 (1H, m), 3.40 (1H, m), 2.50
3{% g (3H, s), 240 (3H, s), 1.36 (6H, d, / =
6.0 Hz), 1.25 (3H, d, J = 6.8 Hz). MS
5-chloro-N2-(2-isopropoxy-4-methyl-5-(5-methyl-1H- (ES™): 555.2 (M+1)".
pyrazol-3-yl)phenyl)-N4-(2-(isopropylsulfonyi)
phenyDpyrimidine-2,4-diamine
49 H IH NMR (400 MHz, MeOD-d4) &
Ny 8.27 (1H, 5), 8.20 (1H, bs), 7.90 (1H,
Clj‘\AN d,J =6.4 Hz), 781 (1H, bs), 7.67 (1H,
Q\ P s), 7.37 (2H, bs), 7.08 (1H.s), 6.45
S ﬁ H o) (1H, s),4.76 (1H, m), 3.38 (IH, m),

o

5-chloro-N2-(2-1sopropoxy-4-methyl-5-(1H-pyrazol-3-
yhphenyl)-N4-(2-(isopropylsulfonyl) phenylpyrimidine-
2 d-diamine

2.41 (3H, s), 1.35(6H, d, J = 6.0 Hz),
1.25 (3H, d, J = 6.8 Hz) MS (ES™):
5412 (M+1)*
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Structure 1 Physical Data
) H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
50 N= [H NMR (400 MHz, McOD-d4)
; O 8.31 (1H, s), 8.16 (1H, 5), 8.03 (1H,
: ol bs), 7.92 (1H,s), 774 (1H,d, /= 7.2
L Q\ I*N Hz), 7.17 (2H, bs), 6.99 (1H,s), 6.34
A (1H, s, 4.69 (IH, m), 2.64 (6H, s),
1" o=k N NN ! 2.39 (3H, 5), 1.27 (6H, d, J = 6.0 Ha).
r 229 MS (ES™): 543.2 (M+1)",
- T
2-(5-chloro-2-(2-1s0propoxy-5-(isoxazol-5-yl)-4-
methylphenylamino)pyrimidin-4-ylamino)-N,N-
{ dimethylbenzenesulfonamide
S il IH NMR (400 MHz, McOD-d4) &
AN 8.18 (1H, s), 7.94 (1H, d, J = 5.2 Hz),
G 7.72 (1H, ), 7.70 (1H, s), 7.29 (2H,
Q TN bs), 7.21 (2H, bs), 7.00 (1H,s), 4.68
NTONTTN (1H, m), 2.65 (GH, s), 2.58 (3H, s),
f:fs*o OY 2.28 (3H,s), 1.27 (6H, d, /= 6.0 Hz).
! MS (ES™): 5562 (M+1)".
2-(5-chloro-2-(2-isopropoxy-4-methyl-5-(2-methyl- 1 H-
( imidazoi-4-yl)phenylamino)pyrimidin-4-ylamino)-N,N-
| dimethylbenzenesulfonamide
|| 52 e IH NMR (400 MHz, MeOD-dd) 5
! NN 8.10 (1H, bs), 7.90 (1H, 5), 7.85 (IH,
! Sy d,J=7.6Hz), 7.65 (1H, s), 7.48 (1H,
Q I\/)\ bs), 7.36 {2H, bs), 7.12 (1H,s), 4.70
_ o BN T (1H, m), 3.39 (1H, m), 2.70 (3H, 5),
| ~Ho Y 2.40 (3H, 5), 2.26 (3H, 5, 1.34 (GH, d,
i J=60Hz), 1.24 (6H, d, /= 6.8 Hz).
! 5-chloro-N2-(2-isopropoxy-4-methyl-5-(2-methyl-1H- MS (ES™): 335.2 (M+1)".
‘ imidazol-4-yl)phenyl)-N4-(2-(isopropylsulfonyl)
phenylpyrimidine-2,4-diamine
53 on 1H NMR (400 MHz, MeOD-c4) §
P 8.39 (1H, s), 8.31 (1H, d, J = 8.0 Hz),
798 (1H,s), 7.8V (1H,d, J =72 Hz),
QI}\ 7.19(1H, bs), 7.10 {1 H, bs), 6.97 (1H,
TN VN s), 6.29 (1H,s), 4.78 (1H, m), 4.66 (2H,
| 3‘(50 0\( 5), 3.39 (1H, m), 2.44 (3H, 5), 2.18
b (3H.'5), 226 (3H, s), 1.41 (6H, d, J =
! _ : 5.6 Hz), 1.27 (6H, d, J = 6.8 Hz). MS
. (5-(5-(4-(2-(1sopropylsulfonyl)phenylamino}-5- (ES*): 552.6 (M+1)".
! methylpyrimidin-2-ylamino)-4-isopropoxy-2-
} wmethylphenyllisoxazol-3-yl)methanol J
}
1

et
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Physical Data

Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
54 oW 1H NMR (400 MHz, MeOD-d4) §
A 8.31 (1H, d, J = 8.4 Hz), 8.29 (1H, s),
P 7.88 (1H,s), 7.71 (1H, d, / = 8.0 Hz),
' 7.11 (JH,t, J=8.8 Hz), 6.98 (1H, 1, J
@ \/(jw\ = 7.2 Hz), 6.88 (1H, 5), 6.25 (1H,9),
NN N 4.67 (TH, m), 3.59 (2H, s), 3.22 (IH,
ozss, " oo m), 3.03 (4H, bs), 2.61 (4H, bs), 2.35
— T (3H, 5), 2.07 (3H, 5), 1.30 (6H, d, J =
5.6 Hz), 1.17 (6H, d, J = 6.8 Hz). MS
N2-(2-isopropoxy-4-methyl-5-(3-((piperazin-1- (ES™): 620.8 (M+1)".
yDmethyhisoxazol-3-yl)phenyl)-Nd-(2-(isopropyl-
sulfonyl)phenyl)-5-methylpyrimidine-2,4-diamine
59 - IH NMR (400 MHz, MeOD-d4) &
g - 8.35 (1H, s), 8.33 (1H, d, J = 8.4 Hz),
O 7.89 (1H,s), 7.72 (1H, d, / = 8.0 H2),
Sy 7.15(IH,t, J=8.8 Hz), 7.0l (1H, 1,/
Q\N'I;J\N =7.2 Hz), 6.90 (1H, s), 6.47 (1H,s),
oms, R Ao 4.69 (1H, m), 4.19 (2H, 5), 3.24 (IH,
o T m), 3.00 (4H. bs), 2.38 (3H, 5), 2.08
(3H, s}, 1.22 (6H, t, J = 7.2 Hz), 1.17
N2-(5-(3-((diethylamino)methyl)isoxazol-3-yl)-2- (6H. d, J=6.8 Hz). MS (ES"): 607.8
isopropoxy-4-methylphenyl)-N4-(2-(isopropyl- M+1)*.
sulfonyl)phenyl)-5-methylpyrimidine-2,4-diamine
56

N2-(2-isopropoxy-4-methyl-5-(3-((4-(2-

morpholinoethyl)piperazin-1-ylymethyl)isoxazol-S-

y)phenyl}-N4-(2-(isopropylsulfonyl)phenyl)-5-
methylpyrimidine-2.4-diamine

IH NMR (400 MHz, MeOD-d4) 8
8.31 (1H,d, J=8.4 Hz), 8.28 (1H, s),
7.87 (1H, s), 7.70 (1H, d, / = 8.0 Hz),
7.08 (1H,t, J = 8.8 Hz), 6.99 (1H, t, J
=7.2 Hz), 6.87 (1H, ), 6.25 (1H,s),
4.66 (1H, m), 3.61 (4H, m), 3.55 (2H,
s), 3.21 (1H, n), 2.34-2.59 (12H, m),
2.35(3H, ), 2.06 (3H, s). 1.29 (6H, d,
J=6.0Hz), 1.16 (6H, d, J = 6.8 Hz).
MS (ES™): 733.4 (M+1)*.
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Physical Data

Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
57 (—_t} IH NMR (400 MHz, MeOD-d4) 5
8.33 (1H, s), 8.17 (1H, bs), 793 (IH,
[_/" 5),7.92 (14, d,J = 7.2 Hz), 7.9t (IH,
NH s), 7.37-7.39 (2H, m), 7.17 (1H, 5),
N== 6.83 (1H, 5), 4.84 (1H, m), 4.11 (2H,
7 dd, /=28 and 12.8 Hz) 3.83-3.88
Cl Y (4H, m), 3.70 (2H, d, / = 12.4 Hz),
@\ fi 3.42-3.48 (3H, m), 3.21 (2H, m), 2.54
u N/ N (3H,s), 1.36 (6H, d, /= 6.0 Hz), 1.26
0O=5s 0o (6H, d, J = 6.8 Hz). MS (ES*): 698.2
/( © Y (M+1)".
5-(5-(4-(2-(isopropylsulfonyl)phenylamine)-5-
chlorop yrimidin-2-ylamino)-4-isopropoxy-2-
methylphenyl)-N-(2-morpholinocethyi)isoxazole-3-
carboxamide
58 M~ [H NMR (400 MHz, MeOD-d4) 3
WAL 8.33 (1H, ), 8.12 (1H, bs), 7.93 (LH,
™= $). 7.95 (1H. ), 7.91 (IH, d, J = 8.8
Hz), 7.35-7.44 2H, m), 7.15 (1H, 5),
C‘rm 6.76 (1H, s), 4.85 (1H, m), 3.66-3.76
N/J\N (4H, m) 3.38-3.43 (2H, m1), 3.10 (2H,
o=t H Ho L m), 2,54 (3H, 5), 1.42 3H, 1, /=72
/( © W/ Hz), 1.37 (6H, d, J = 6.0 Hz), 1.27
(6H, d, s = 6.8 Hz). MS (ES"): 682.3
(5-(5-(4-(2-(isopropylsulfonyl)phenylamino)-5- (M=+1)"
chloropyrimidin-2-ylamino)-4-isopropoxy-2-
methylphenytisoxazol-3-yl)(4-ethylpiperazin- 1-
yl)methanone
59 o— IH NMR (400 MHz, MeOD-d4) 5
NH 8.17 (1H, 5), 8.06 (1H, d, /= 8.0 Hz),

N._
(ONgF~
Cl o
A,
3?8\\0” e

5-(5-(4-(2-(isopropylsulfonyl}phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-2-
methylphenyl)-N-methoxyisoxazole-3-carboxamide

802 (1H,s),7.77(IH, d, J=7.6 Hz),
T2V (1H, bs), 7.12 (1H, 1, /= 7.6 Hz),
6.97 (1H,s),6.51 (1H,s). 4.71 (IH,
m), 3.77 (3H, $), 3.29 (1H. m), 2.39
(3H, 5), 1.28 (6H, d, /= 6.0 Hz), 1.17
{6H,d, J=6.8 Hz). MS (ES™): 615.1
(M+1)*. '
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Structure

Physical Data
'"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

5-Chloro-N2-(2-isopropoxy-3-methyl-4-morpholin-4-
ylmethyl-phenyl)-N4-[2-(propane-2-sulfonyl)-phenyl]-
pyrimidine-2,4-diamine

IH NMR (400 MHz, CDCI3) 10.35(s,
1H), 8.38 (d, 1HO, 7.93 (d, 1H), 7.59
(m, 2H), 7.41-7.36 (m, 2H), 4.70-
4.63(br, 1H), 4.30-4.18 (br, 2H), 4.15-
4.10 (br, 2H), 4.00-3.97 (br, 2H), 3.52-
3.46 (br, 2H), 3.20 (m, 1H), 2.95-2.84
(br, 2H), 2.24 (s, 3H), 1.31 (d, 12H).
MS (ES*): 574.2 (M+1)*.

Gj/
N2-(4-(1H-benzo[d}imidazol-2-yl)-2-isopropoxy-5-

methylphenyl)-5-chloro-N4-(2-
(isopropylsulfonyl)phenyl}pyrimidine-2.4-diamine

Y
swslen

I1H NMR (400 MHz, CDCI3) 10.43 (s,
IH), 9.68 (s, 1H), 8.32 (d, 1H), 8.04 (s,
1H), 7.93 (d, 1H), 7.71-7.65 (m, 3H),
7.59 (s, 1H), 7.40-7.37 (, 3H), 4 46-
443 (m, |H),331-3.20(m, IH), 2.38
(s, 3H), 1.32 (d, gH), 1.15 (d, 6H). MS
(ES™): 591.2 (M+1)".

0=5s

/<

5-(4-(2-(isopropylsulfonyl)phenylamine)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
((pyrrolidin-1-y)methyl)benzamide

LY
Cl N
QS@\N,&/ O
o v

MS (ES™): 601.2 (M+1)".

5-(4-(2-(isopropylsulfonyl)phenylamine)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
(piperidin-d-yl)benzamide

IH NMR: (DMSO-d6 + trace D20):'
8.46(d,1 H);8.30(s,1H);
7.83(s,1H);7.81(s. 1H);7.58(t,1);
7.33(t,1H);6.88(s,1H);4.65(m, 1 H);3.37
(n, 1H);3.35(d,2H); 3.18 (in,1H);
2.98(m,2H); 2.65 (s,3H); 1.90(d,2H);
1.84(m,2H);1,28 (d,6H);1.17(d,6H).
MS (ES™): 602.2 (M+1)*.

e e g™ s
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5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-[2-(propane-2-
sulfonyl)phenyl]-pyrimidine-2 4-diamine

| Physical Data
| Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
64 o rLH 1H NMR: (DMSO-d6 + trace D20): §
o ~ 8.g§(d,lH):8.36(s,lH); 8.27(s,1H);
Y N 7.82(dd,1H); 7.52 (m,1H); 7.36(d, 1 H);
QNIN;FN o 7.33(s,1H); 4.76(m. 1 H); 4.39 (s, 2H);
o8, " H o\]/ 4.01 (d,2H): 3.70(t.2H); 3.44 (m,1H);
’{5 3.36(d,2H); 3.19 (L.2H); 2.66(s,
3H):1.30(d,6H); 1.18(d,6H).MS (ES™):
5-(4-(2-(isopropylsulfonyl)phenylamino)-5- 617.2 (M+1)".
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
(morphelinomethyl)benzamide
63 N (TFA salt. CD30D) 5 8.44 (d, 1H),
Y OH 8.31 (s, 1H), 8.09 (s, 1H). 7.98 (d, 1H),
Q\NIN\AN 7.80 (dd, 1H), 7.59 (s, 1H}, 7.45 (dd,
0=s. N H o5 (H), 4.75-4.65 (m, 1H), 3.40-3.30 (m,
/<S o T 1H, partially obscured by CD30D
peak), 2.36 (s, 3H), 1.41 (d, 6H), .31
4-(4-(2-(isopropylsulfonyl)phenylamino)-5- (d; 6H). MS (ES"): 519.1 (M+1)".
chloropyrimidin-2-ylamino)-5-isopropoxy-2-
methylbenzoic acid
66 NH (HC! salt, DMSO-d6 + trace D20) 5
cl 8.32 (s, |H), 8.27 (d, 1H), 7.88 (d,
TN 1H), 7.67 (dd, 1H), 7.45 (dd, 1H), 7.42
N (s, 1H), 6.79 (s, 1H), 4.56-4.48 (m,
0=5w H H o 1H), 3.49-3.32 (m, 3H), 3.10-2.91 (m,
o : \( 3H), 2.00 (s. 3H), 1.89-1.77 (m, 4H),
/< 1.22 (d, 6H), 1.13 (d, 6H). MS (ES™):
558.1 (M+D)y*.
S-chloro-N2-(2-isopropoxy-3-methyl-4-(piperidin-4-
ylyphenyl}-N4-[2-(propane-2-sulfonyl)-phenyl]-
pyrimidine-2,4-diamine
67 -

(HCl salt, DMSQ-d6 + trace D20) §
8.28 (s, 1H), 8.19(d, 1H). 7.86 (d,
1H), 7.66 (dd, 1H), 7.45 (dd, 1H), 7.37
(s, 1H), 6.77 (s, 1H), 4.56-4.49 (in,
1H), 3.51-3.37 (i, 3H), 3.16-3.08 (in,
2H), 2.98-2.88 (m, 1H), 2.77 (s, 3H),
2.05 (s, 3H), 1.90-1.81 (m, 4H), 1.19
(d, 6H), i.11 (d, 6H). MS (ES": 572.2
(M+1)*

e e
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Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

68

cl \
N N/\
T L
E_(S\\O O\]/
(d-(4-(2-(isopropylsulfonyl}phenylamino)-5-

chloropyrimidin-2-ylamino)-5-isopropoxy-2-
methyiphenyl){4-methylpiperazin-1-yl)methanone

MS (ES™): 601.2 (M+1)*.

69

5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-(1-
methylpiperidin-4-ylpiperidin-4-ylphenyl)-N4-(2-
(isopropylsulfonyl)phenyi)pyrimidine-2.4-diamine

MS (ES™): 655.3 (M+1)".

70

5-chloro-N2-(2-1sopropoxy-3-methyl-4-(6-(4-
methylpiperazin-1-yl)pyridin-3-yl)phenyl)-Nd4-(2-
{isopropylsulfonyl)phenyl)pyrimidine-2.4-diamine

MS (ES™): 650.3 (M+1)*,

71

NH

5-chlore-N2-(2-cyclobutoxy-5-methyl-4-(piperidin-4-
yl)pheny!)-N4-(2-(isopropylsulfonyl) phenyl)pyrimidine-
2. 4-diamine

MS (ES): 570.2 (M+1)".
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Physical Data

Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
72 o MS (ES*): 602.2 (M+1)".
N
SNy,
|
e
o'y
2-[4-(4-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamine]-pyrimidin-2-ylamino} -5-isopropoxy-2-
methyl-phenyl)-piperidin-1-yl]-ethanol
73 Lo MS (ES*): 616.3 (M+1)".
N
Chos
| N
2=<S\\O OY
5-chloro-N2-(2-isopropoxy-4-(1-(2-
methoxyethyl)piperidin-4-yl)-5-methylphenyl)-N4-(2-
{isopropylsulfonyl)phenylpyrimidine-2.4-dianine
4 N *H NMR (HCI salt, DMSO-d6 + trace
D20, 400 MHz) 8.04 (s, 1H), 7.96 (dd,
TN J=8.0, 1.6 Hz, 2H), 7.79 (m, 1H),
AP 7.61 (m, tH), 727 (s, 1H), 6.81 (s,
o=s. H H 5 1H}, 4.55 (m, 1H), 3.43 (. 3H), 3.08
/(5\0 A (m, 2H), 2.91 (m, 1H), 2.77 (s, 3H),
2.17 (s, 3H), 1.98 (s, 3H), 1.91 (m,
N2-(2-isopropoxy-5-methyl-4-(1 -methylpiperidin-4- 2H), 1.80 (m, 2H), 1.24 (d, /= 6.0 Hz,
yDphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-5- 6H); l'.IO /= 6'8+ Hz, 6H). MS
methylpyrimidine-2 4-diamine (ES™): 552.7 (M+1)".
73 N 'H NMR (HCI salt, CD:0D, 400 MHz)

Cla
N
T
OjSeo O\r
5-chloro-N2-(2-isopropoxy-5-methyl-4-(i-

methylpiperidin-4-yl)phenyl)-N4-(2-
(propylsulfonyl)phenyl)pyrimidine-2,4-diamine

8.15 (s, 1H), 8.05 (m, 1H). 794 (dd, J
=8.0, 1.2 Hz, lH), 7.66 (m, {H). 7.50
{m, IH}, 7.19¢s, 1H), 6.83 (s, 1H},
4.60 (m, [H), 3.54 (m, 2H), 3.13 (m,
4H), 2.9 (m, 1H), 2.82 (s. 3H), 2.06
(s, 3H), 1.91 (m, 4H), 1.54 (in, 2H),
1.19(d,J=2.0Hz, 6H),0.82(, /=
7.6 Hz, 3H). MS (ES™): 572.2
(M+1)*.MS (ES*): 572.2 (M+1)".
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Structure 1 Physical Data
H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
76 N 'H NMR (HCl salt, CD;OD, 400 MHz)
Cla 8.14 (s, 1H}, 8.09 (m, 1H), 7.86 (dd, J
Q\ I\j\ =80, 1.6 Hz, 1H), 7.59 (mn, 1H), 7.44
YONTNTN (m, 1H), 7.24 (s, 1H), 6.83 (s, 1H),
5% O\r 4.59 (m, 1H), 3.51 (m, 2H), 3.13 (m,
! 2H),3.02 (m, 1H), 2.82 (s. 3H), 2.62
(s, 6HY, 2.09 (s, 3H), 1.92 (m, 4H),
2-(5-chloro-2-(2-isopropoxy-5-methyl-4-(1- 1.19 (d, J = 6.0 Hz, 6H). MS (ES*):
methylpiperidin-4-ylphenylamino)pyrimidin-4-ylamino)- | 5731 (M+1)*.
N.N-dimethylbenzenesulfonamide
77 NG 'H NMR (HCI salt, CD:OD, 400 MHz)
¢l S 814 (s, 1H).8.09 (i, 1H), 7.89 (dd, J
I\i =8.0, 1.6 Hz, 1H), 7.58 (m, tH) 7.40
H N u (m, 1H), 7.28 (s, IH), 6.83 (s, [H),
0=Ss o 4.59 (m, 1H), 3.51 (m, 2H), 3.13 (m,
N © hy 6H), 3.02 (m, 1H), 2.82 (s, 3H), 2.09
C) (s, 3H), 1.91 (m, 4H), 1.67 (m, 4H),
1.20 (d, J = 6.0 Hz, 6H). MS (ES*):
5-chloro-N2-(2-isopropoxy-3-methyl-4-(1- 5730 (M+1)" . MS (ES™): 5093
methylpiperidin-4-yl)phenyl)-N4-(2-(pyrrolidin- 1 - (M+D)".
visulfouyphenylpyrimidine-2,4-diamine
8 W 'H NMR (HCI salt, CD;OD. 400 MHz)
NPENE 8.17 (s, 1H), 8.05 (m, tH), 7.89 (dd, ./
Q I\/)\ =8.0, 1.6 Hz, 1H), 7.56 (m, |H), 7.38
T NN (m, 1H), 7.28 (s, 1H), 6.84 (s, [H),
O,Eg,f;‘o ™~ 4.61 (m, 1H), 3.59 (m, 1H), 3.51 (m,
2H), 3.14 (m, 2H), 3.00 (m, IH), 2.82
(s, 3H), 2.07 (s, 3H). 1.91 (m, 6H),
S-chloro-N4-(2-(cyclobutylaminosulfonyl)pheny!)-N2-(2- | 1.67 (m, 2H), 1.36 (m, 2H), 1.20(d, J
isopropoxy-5-methyl-4-(1-methylpiperidin-4- =6.0 Hz, 6H). MS (ES™): 599.3
yDphenypyrimidine-2 4-diamine (M+1)".
79 e 'H NMR (HCI salt, CD;OD, 400 MHz)
o “ 8.15 (s, IH), 7.78 (m, 1H), 7.59 (m,
fi LH), 7.54 (m. 1H), 7.46 (m, 1H), 7.33
NN (s, 1H), 6.90 (s, 1H), 4.69 (m, 1H),
H H o 3.61 (i, 2H), 3.22 (m, 2H), 3.09 (n,
N, o T 1H), 3.06 (s, 3H), 2.92 (5, 6H), 2.17 (s,
3H), 2.00 (m, 4H), 1.30(d, J =6.0 Hz,
2-(2-(2-isopropaxy-5-methyl-4-(1-methylpiperidin-4- 6H). MS (ES™): 537.3 (M+1)".
yDphenylamino)-5-chloropyrimidin-4-ylamino)-N,N-
dimethylbenzamide
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Structure

Physical Data
'H NMR 400 MHz (DMSO-l6)
and/or MS (m/z)

80 N 'H NMR (HCI salt, CD:OD, 400 MHz)
cl < 8.60 (s, IH), 8.15 (s, IH), 7.88 (m,
:(\)N\ 1H), 7.48 (m, 1H), 7.44 (m, 1H), 7.33
NN (m, 1H), 6.99 (s, [H), 4.69 (m, 1H),
H Ho o 3.64 (m, 2H). 3.28 (m, 3H), 2.95 (s,
N O Ayl 3H), 2.32 (s, 3H), 2.08 (m. 4H), 1.30
(d, J =6.0 Hz, 6H). MS (ES*): 509.2
2-(2-(2-isopropoxy-5-methyl-4-(1 -methylpiperidin-4- M+1)",
yl)phenylamino)-5-chloropyrimidin-4-ylamino)
benzamide
81 N '"H NMR (HCI salt, CD,0OD, 400 MHz)
cl N 8.12 (s, 1H), 8.09 (s, I1H), 7.9d (dd, J =
Q\ I\;f\ 8.0, 1.6 Hz, LH), 7.52 (m. IH), 7.36
N NN (m, LH), 7.28 (s, I1H), 6.85 (s, IH),
- "o 4.60 (m, 1H), 3.51 (m, 2H), 3.09 (m,
HzN T 2H), 3.02 (m, 1H), 2.82 (s, 3H), 2.11
(s, 3H), 192 (m, 4H), 1.19(d, J=6.0
5-chloro-N2-(2-isopropoxy-5-methyl-4-(1- Hz, 6H).MS (ES"): 5452 (M+1)*.
methylpiperidin-4-yl)phenyl)-N4-(2-
(aminosulfonyl)phenyl)pyrinudine-2,4-diamine -
82 NG 'H{ NMR (HC! salt, CD.OD, 400 MHz)
c 8.14 (s, I1H), 8.04 (s, 1H), 8.00 (dd, J =
Q\ rN 8.0, 1.6 Hz, [H), 7.67 (m, H), 7.49
Ao (m, 1H), 7.23 (s, H), 6.82 (s, 1),
ol N NN 4.58 (m, 1H), 3.54 (m, 2H), 3.14 (m,
/% O\/ 2H), 3.10 (s, 3H), 3.00 (m. 1H), 2.82
(s, 3H), 2.08 (s, 3H), 1.89 (m, 4H),

) 1.19 (d, J = 6.0 Hz, 6H). MS (ES™):
5-chloro-N2-(2-isopropoxy-5-methyl-4-(1- 544.2 (M+1)*. .
methylpiperidin-4-yl)phenyl)-N4-(2-

{(methylsulfonyDphenyl)pyrimidine-2,4-diamine
83 N 'H NMR (HCI salt, DMSO-d6, 400

Clhs

N

T

osl NV R
5
H:No

5-chloro-N2-(2-fluoro-5-methyl-4-(1-methylpiperidin-4-
yl)phenyl)-N4-(2-(aminosulfonyl)phenylpyrimidine-2,4-
diamine

MHz) 961 (s, 1H),9.39 (s, I1H), 9.1
(s, IH), 838 (d, /=8.0 Hz, 1H), 8.23
(s, 1H), 7.84 (dd, ./ =8.0, 1.6 Hz, 1H).
7.70 (s, 2H), 7.41 (m, {H), 7.33(d, J =
8.0Hz, 1H),7.20 (m, 1H),7.00(d, J=
12.4 Hz, tH), 3.52 (m, 2H), 3.41 (i,
2H), 2.99 (m, 1H), 2.82 (d, J =4.8 Hz,
3H), 2.25 (s, 3H), 1.92 (m, 2H),
L.81(m, 2H). MS (ES*): 505.2 (M+1)*".
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Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

84 e 'H NMR (HC! salt, CD;0D, 400 MHz)
Sy, 8.15 (s, IH), 8.07 (5, 1H), 7.92 (dd, J =
@ T 8.0, 1.6 Hz, 1H), 7.65 (m, 1H), 7.47
ol HOM N (m, 1H), 7.20 (s, LH), 6.84 (s, 1H),
{‘O Ay 4.58 (m, 1H), 3.99 (m, 1H). 3.52 (m,
2HY, 3.14 (m. 2H), 3.02 (mm, 1H), 2.83
3 . , 2H), 2.08 (s, 3H),
5-chloro-N4-(2-{cyclobutylsulfonyl)phenyl)-N2-(2- (fbofg,){]zzi[s)(;l:gg (")] 6H) (ls 139[{(21 J=
isopropoxy-5-methyl-4-(1-methylpiperidin-4- 6.0 He, !6H) MS (ES:’)' 5847 (M+!1)."
yhphenyl)pyrimidine-2 4-diamine ’ ' T ’
85 ® MS (ES"): 5232 (M+1)"
Tl
N
QL O
Qx, R H a3 o
{‘O ~
5-chloro-N4-{2-(isopropylsulfonyl)phenyl)-N2-(2-
methoxy-5-methyl-4-phenyl)-phenyl)pyrimidine-2 4-
diamine
86 O MS (ES™): 442.1 (M+1)".
sele
)
i O~
N
5-chloro-N4-(2-cyanephenyl)-N2-(2-methoxy-5-methyl-
4-phenyl)-phenyDpyrimidine-2,4-diamine -
87 O MS (ES"): 524.1 (M+1)".
(AL
N NJ\N
O:’S\\ H H O,
—N ©
2-(5-chloro-2-(5-methoxy-2-methylbiphenyl-4-
ylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesuifonamide
88

) .
N N/ N
O:S\\ H H 0\

/< o}
S-chloro-N4-(2-(isopropylsulfonyl)phenyl)-N2-(2-

methoxy-5-methyl-4-(4-methylphenyl)-
phenylpyrinudine-2.4-diamine

MS (ES*): 537.0 (M+1)".

82




AT e e g 4

. WO 2008/073687

™ e T e G

PCT/US2007/085304

Structure

Physical Data
'H NMR 400 MHz (DMSQ-d6)
and/or MS (m/z)

89

o<

5-chloro-Nd4-(2-(isopropylsulfonyl)phenyl)-N2-(2-
methoxy-5-methyl-4-(4-fluorophenyl)-phenyl)pyrimidine-

MS (ES*): 541.1 (M+1)".
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Ox H H O~
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5-chloro-Nd-(2-(isopropylsulfonyljphenyl)-N2-(2-
methoxy-5-methyl-4-(2,4-difluorophenyl)-
phenylpyrimidine-2,4-diamine

MS (ES™): 559.0 (M+1)".

91
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Q,Se O~
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\
2-(5-chloro-2-(4'-(dimethylamino)-5-methoxy-2.3"

dimethylbiphenyl-4-ylamino)pyrimidin-4-ylamino)-N,N-

MS (ES*): 581.2 (M+1)".

dimethylbenzenesulfonamide
[

QLI
E?E:O H H Oj/

S-chloro-N2-(2-isopropoxy-S-methyl-4-((1s,45)-4-
{pyrrolidin-1 -yl)cyclohexyl)phenyl)-N4-(2-
(isopropylsulfonyl}phenyl)pyrimidine-2 4-diamine

MS (ES™): 626.3 (M+1)".
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2-(5-chloro-2-(5-methoxy-2-methyl-d'-
morpholinobiphenyl-4-ylamino)pyrimidin-d-ylamino)-
N,N-dimethylbenzenesulfonamide

MS (ES*): 609.2 (M+1)".

94
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N
e
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\

2-(5-chloro-2-(5-methoxy-2-methyl-4'"-
(methylsulfonyt)biphenyl-4-ylamino)pyrimidin-4-
ylamino)-N,N-dimethyibenzenesulfonamide

MS (ESH): 602.1 (M+1)".

o
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N ©

4'-(5-chloro-4-(2-(N,N-dunethylsulfamoyl)
phenylamino}pyrimidin-2-ylamino)-5*-methoxy-2'-
methylbiphenyl-4-carboxamide

MS (ES™): 567.2 (M+1)".

CII'\\ O
QLI )
;,St O~
~N o

2-(2-(4'-acetyl-S-methoxy-2-methylbiphenyl-4-ylamino)-
S-chloropyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

MS (ES™): 566.2 (M+1)".

. 84




e e .

¢ WO 2008/073687

PCT/US2007/083304

Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
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4'-(5-chloro-4-(2-(N,N-dimethylsultamoyl)
phenylamine)pyrimidin-2-ylamino)-5-methoxy-N,2'-
dimethylbiphenyl-4-carboxamide

MS (ES*): 581.2 (M+1)".

98

O
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,N'S‘\O ~

4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylaminolpyrimidin-2-ylamino)-5'-methoxy-2'-
methylbiphenyl-4-carboxylic acid

MS (ES*): 568.1 (M+1)".
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2-(5-chloro-2-(2-methoxy-5-methyl-4-(pyridin-4-
ylyphenylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

MS (ES™): 525.1 (M+1)™.
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N

C|I§N | =
o; W)
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2-(5-chloro-2-(2-1sopropoxy-5-methyl-4-(pyridin-4-

yDphenylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

\

MS (ES*): 553.2 M+ D)™
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1 dimethylbenzenesuifonamide

2-(5-chloro-2-(5-methyl-2-(1-methylpiperidin-4-yloxy)-4-
(pyridin-4-yl)phenylamino)pyrimidin-4-ylamino)-N,N-

MS (ES™: 608.2 (M+1)".
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5-(5-chloro-4-(2-(N,N-dimethylsulfamoyt)

methyl-2-(pyridin-4-yl)benzamide

5 phenylamino)pyrimidin-2-ylamino)-4-isopropoxy-N-

MS (ES™): 596.2 (M+1)".
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e
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{ 5-(5-chloro-4-(2-(N N-dimethylsulfamoyl)

Z.

—

oy wy
—

yD)-4-isopropoxy-N-methylbenzamide

phenylamino)pyrimidin-2-ylamine)-2-(2-fluoropyridin-4-

MS (ES*): 614.2 (M+1)*.

104 f

OQ\N N/)\N

S5 H H o
" T

b 5-(4-(2-(isopropylsulfonylphenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N,2-
dimethylbenzamide

MS (ES*): 532.0 (M+1)".
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5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chlorepyrimidin-2-ylamino)-4-isopropoxy-N-imethyl-2-
(3-methyl-1 H-pyrazol-5-yl)benzamide

MS (ES*): 598.2 (M+1)*.
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5-(4-(2-(isopropylsulfonyl)phenylamino}-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
{2-methylthiazol-5-yl)benzamide

MS (ES™): 615.2 (M+1)".
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5
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~o h

5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrinidin-2-ylamino)-4-isapropoxy-2-methyl-N-
(1-methylpiperidin-4-yl)benzamide

MS (ES™): 615.2 (M+1)".
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5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-2-cyclopropyl-4 -isopropoxy-
N-methylbenzamide

MS (ES™): 558.2 (M+1)".
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4'-(5-chloro-4-(2-(N,N-dimethylsuifamoyl)
phenylamine)pyrimidin-2-ylamino)-2'-cyano-5'-
isopropoxy-N-methylbiphenyl-4-carboxamide

Z 1

—

—

MS (ES*): 620.2 (M+1)".

110
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5-chloro-N4d-(2-(sulfonylamino)phenyl)-N2-(2-methoxy-

S-iethyl-4-(3-methyl-4-(methylacetamidophenyl)-
phenyl)pyrimidine-2,4-diamine

MS (ES*): 581.2 (M+1)".
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4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamine)pyrimidin-2-ylamino)-N-cyclopropyl-5'-
methoxy-2'-methylbiphenyt-4-carboxamide

MS (ES™): 607.2 (M+1)".
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N-((4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)

phenylamino)pyrimidin-2-ylamino)-3'-methoxy-2'-
methylbiphenyl-4-yl)methyl)acetanude

MS (ES*): 595.2 (M+1)".
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'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
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5-chloro-N4-(2-(morpholinosulfonyl)phenyl)-N2-(2-
methoxy-5-methyl-4-(4-(methylacetamidophenyl)-
phenyl)pyrimidine-2.4-diamine

MS(ES™): 623.2 (M+1)".
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4'-(5-chloro-4-(2-(N-(cyclopropylmethyl)

sultamoyl)phenylamino)pyrimidin-2-ylamino)-35'*-
methoxy-N.2'-dimethylbiphenyl-4-carboxamide

MS (ES™): 607.1 (M+1)".
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4'-(5-chloro-4-(2-(N-cyclobutylsulfamoyl)
phenylamino)pyrimidin-2-ylamino)-5'-methoxy-N,2'-
dimethylbiphenyl-d-carboxamide

MS (ESM): 607.1 (M+1)".

116

0
v
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5-chloro-N4-(2-(pyrrolidinosulfonyl)phenyl)-N2-(2-

wethoxy-5-methyl-4-(4-acetamidomethylphenyl)-
phenyl)pynmidine-2 4-diamine

QX
N
)
)
© 'S‘\O O

MS (ES*): 607.2 (M+1)".
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4'-(5-chloro-4-(2-(N,N-dimethylsulfamoy!}
phenylamino)pyrimidin-2-ylamino)-5'-methoxy-2'-
methylbiphenyl-3-carboxylic acid

MS (ES™): 568.1 (M+1)*.
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PAN
I:,SQOH O

4"-(4-(2-(N.N-dimethylsulifamoyl)phenylamino)-5-
fluoropyrimidin-2-ylamino)-5'-methoxy-N,2'-
dimethylbiphenyl-4-carboxamide

MS (ES*): 565.2 (M+1)".
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2-(5-chloro-2-(5-methoxy-2-methyl-4'-

yvlamino)-N,N-dimethylbenzenesulfonanide

{morpholinosulfonyl)biphenyl-4-ylamino)pyrimidin-4-

MS (ES"): 673.2 (M+1)".
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2-(5-chloro-2-(5-methoxy-2-methvl-4'-(4-

viamino)-N,N-dimethylbenzenesulfonamide

methylpiperazin-1-yl)biphenyl-4-ylamino)pyrinudin-4-

MS (ES*): 622.2 (M+1)*.
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5-chloro-N2-(2-isopropoxy-5-methyl-4-((Ir,4r)-4-
(pyrrolidin- 1 -yDcyclohexyl)phenyl)-N4-(2-
(isopropylsulfonylyphenyl)pyrinidine-2,4-diamine

MS (ES™): 626.3 (M+1)*.

|
N/ 0H

2-(N-((11,4r)-4-(4-(4-(2-(isopropylsulfonyl)
phenylamino)-5-chloropyrimidin-2-ylamino)-5-
isopropoxy-2-methylphenyl)cyclohexyl)-N-
uethylamino)ethanol

MS (ES') 630.3 (M+1)".

u-r‘\l\/"o/
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N2-(4-((1s.4s)-4-(N-(2-methoxyethyl)-N-
methylamino)cyclohexyl)-2-isopropoxy-3-methylphenyl)-
S-chloro-N4-(2-(isopropylsulfonyl) phenyl)pyrimidine-
2.4-diamine

MS (ES*): 644.3 (M+1)".

..-f!'\/"‘o/
O,
0=Ss o
" T

N2-(4-((1r,4r)}-4-(N-(2-methoxyethyl)-N-

methylamino)cyclohexyl}-2-isopropoxy-3-methyiphenyl)-

5-chloro-N4-(2-({isopropylsulfonyl)phenyl)pyrimidine-
2 d-diamine

MS (ES™): 644.3 (M+1)".
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'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
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5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
((R)-4-(4-methylpiperazin- 1-yl)cyclohex-1-
enyl)benzamide

MS (ES™): 696.3 (M+1)".
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N/
bo A
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Qﬁ Ay
g=<s‘\o o\r
5-(4-(2-(isopropylsulfonyl)phenylamino)-3-

cliloropyrinudin-2-ylamine)-4-isopropoxy-N-methy|-2-
((S)-4-(d-methylpiperazin-1-yl)cyclohex-1-

MS (ES™): 696.3 (M+1)".

enyl)benzamide
NI
CWrN O 9 )~:|
i?eo o\r
2-(4-((R)- | -hydrox ypropan-2-ylamino)cyclohex- | -enyl)-
5-(4-(2-(1sopropylsulfonyl)phenylanuno)-5-

chloropyrimidin-2-ylaminoe)-4-isopropoxy-N-
methylbenzamide

MS (ES™): 671.3 (M+1)".

OH
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HN o] Nj)
CII§N ’ H
QL ry 2O
N N/)\N
H

_ H
3(S¢ o OY

2-(3-((S)-1-hydroxypropan-2-ylamino)cyclohex- 1 -enyl)-
5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylanuno)-4-isopropoxy-N-
methylbenzamide

MS (ES™): 671.3 (M+1)".
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Structure
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'H NMR 400 MHz (DMSQ-d6)
and/or MS (m/z)

129

!
HN 20 O O
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3—(5:0 07/
5-(4-(2-(isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-4-isopropoxy-N-methyl-2-
(4-oxocyclohex-1-enyl)benzamide

MS (ES*): 612.2 (M+1)".

130
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SerSennad
2_=(S°O O\r

5-chloro-N4-(2-(isopropylsulfony)phenyl)-N2-(2-

isopropoxy-5-(N-methylcarboxamido)-4-(3-methyl-4-(3-

morpholinomethyl)-phenyl)pyrimidine-2 4-diamine

MS (ES™): 693.3 (M+1)".

131

cirN NH
I
e g

5-chloro-N2-(2-isopropoxy-5-methyl-4-(piperidin-3-

yhphenyl)-N4-(2-(isopropylsulfonyl) phenyl)pyrimidine-

2.4-diamine

MS (ES*): 558.2 (M+1)".

132

[

=N

NH N
O ~
[

)

Cl

(2-(5-chioro-2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)pyrimidin-4-
ylamine)phenyl)(torpholino)methanone

MS (ES*): 579.1 (M+1)*.

o e e T ek ———— 2

93




e e =

WO 2008/073687

PCT/US2007/085304

Physical Data

3 - b g,

Structure "H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
133 CII\ MS (ES™): 590.1 (M+1)".
A
N0
2-((2-(4-(5-chloro-4-(2-(isopropylsuifonyl jphenylamino)
pyrimidin-2-ylamino)-5-isopropoxy-2-methylphenyl)
propvl)(methyl)amino)ethanol
134 CIrN MS (ES™): $72.1 (M+1)".
I
Qﬁ A
S\\:O ~
/N\
S-chloro-N2-(4-((1r,4r)-4-(dimethylamino) cyclohexyl)-2-
methoxy-5-methylphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2.4-diamine
135 o +
Cl N MS (ES™): 572.1 (M+1)".
|
H N//LNH
?\::O CN
T )
AN

3-chloro-N2-(4-((1s,4s)-4-(dimethylamine) cyclohexyl)-
2-methoxy-5-methylphenyl)-N4-(2-(isopropylsutfonyl)
phenylpyrimidine-2,4-dianine

%4
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'H NMR 400 MHz (DMSO-6)
and/or MS (m/z)
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2,4,6-triamine

N2-(2-1sopropoxy-3-methyl-4-(piperidin-4-yl)phenyl)-
N4-(2-(isopropylsultonyl)phenyl)-5-methylpyrimidine-

MS (ES*): 552.7 (M+D)*.

137

NH

cl cl
Q I\)\
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‘s\ OY
5-(4-(2-(1sopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-2-chloro-N-(2-
(dimethylamino)ethyl)-4-isopropoxybenzamide

MS (ES™): 610.0 (M+1)".

138

g HN—{ }cs

"

Cl ‘S\

VA
/ N
S-chloro-N2-(4-chloro-2-isopropoxy-5-(3-

methylisoxazol-5-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2.4-diamine

MS (ES™): 577.5 (M+1)".
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Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

139
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6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-((R)-
piperidin-3-yhiscindolin-1-one

MS (ES*): 599.2 (M+1)".

140

6-(4-(2-(isopropylsulfonyl)phenylamine)-3-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-((S)-
piperidin-3-yl)iscindelin- 1 -one

MS (ES*): 599.2 (M+1)*.

141

6-(4-(2-(isopropylsulfonyl)phenylamine)-5-
chloropyrimidin-2-ylamino)-2-(azetidin-3-yl)-5-
isopropoxyisoindolin-1-one

MS (ES™): 571.2 (M+1)".
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Structare 'H NMR 400 MHz (DMSO-d6)
] and/or MS (m/z)
, 142 MS (ES*): 588.2 (M+1)",
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Ethyl 6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy- 1 -
oxoisoindoline-2-carbox ylate
143 \/ MS (ES*): 600.2 (M+1)".
Q HN‘{\\I P
N
S0
o\\s\
NT O 4< o]
|
‘ 6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chlorop yrimidin-2-ylamino)-2-(tetrahydro-2H-pyran-4-
yl)-5-isopropoxyisoindolin- 1-one
144 MS (ES"): 598.2 (M+1)".

HN—(\I

6-(4-(2~(isopropylsu Ifonyl)phenylamine)-5-chloro
pyrimidin-2-ylamino)-2-cyclohexyl-5-isopropoxy-
1soindolin-1-one

T — - 4e
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'"H NMR 400 MHz (DMSO-d6)
and/or MS (mv/z)
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6-(4-(2-(1sopropylsuifonyl)phenylamino)-5-chloro
pyrimidin-2-ylamino)-3-isopropoxy-2-morpholino-

1soindolin-1-one

MS (ES™): 601.2 (M+1)*.

146

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-((S)-
pyrrolidin-3-yDhisoindolin-1-one

MS (ES™): 585.2 (M+1)*.

147 Hocho\moj/

3-(4-(6-(4-(2-(1s0opropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy- 1 -
oxoisoindolin-2-yl)piperidin-1-yl)propanoic acid

MS (ES*): 671.2 (M+1).

148 ! 5
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6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamine)-5-isopropexy-2-({R)-
pyrrolidin-3-ylisoindolin-1-one

T e T

MS (ES™): 585.2 (M+1)*.
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and/or MS (m/z)

149
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2-[4-(6-15-Chlore-4-[2-(propane-2-sulfonyl)-phenyl-
amino]-pyrimidin-2-ylamino }-5-isopropoxy-l-oxo-1,3-
dihydro-isoindol-2-yl)-piperidin- 1 -yl]-acetamide

MS (ES*): 656.2 (M+1)*.
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Ao
6-(4-(2-(isopropylsulfenyljphenylamino)-5-
chloropyrimidin-2-ylamino)-2-acetyl-5-
isopropoxyisoindolin-1-one

MS (ES*): 558.2 (M+1)".

Q Hr\hg\\l =
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6-(4-(2-tisopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-2-(2-hydroxyethyl)-5-
isopropoxyisoindolin-1-one

MS (ES™: 560.2(M+1)*.
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152

HN K}\/ jO
© NJ/
o]
O—
s
J\ A H
,S
¢
o)

\©c.

(25,45)-methyl 4-(6-(4-(2-(isopropylsulfonyl)
phenylamino)-3-chloropyrimidin-2-ylamiuo)-3-
isopropoxy- | -oxoisoindolin-2-yi)pyrrolidine-2-
carboxylate

MS (ES™): 643.2 (M+1)".

2-{6-(4-(2-( isopropylsuli’onyl)phenylamino)-S-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-yl)acetic acid

MS (ES™): 574.1 (M+ D),

154

Py

(2S,4R)-methyl 4-(6-(4-(2-(isopropylsulfonyl)
phenylamino}-3-chloropyrimidin-2-ylamino)-53-
isopropoxy-l-oxoisoindolin-2-yl)pyrrolidine-2-
carboxylate

MS (ES™): 6432 (M+1)".
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andlor MS (m/z)

n
‘n

RO

4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino}-3-isopropoxy-1-0x0-1,3-dihydro-
isoindol-2-yl)-piperidine- | -carboxylic acid
dimethylamide

'"H NMR (400 MHz, MeQD-d.) & 8.29
(s, 1H), 8.26 (br, 1H), 7.96 (dd, 1H),
7.93 (s, 1H), 7.72(dd, 1H), 7.48 (dd,
1HY, 7.35 (s, 1H), 4.50 (s, 2H), 4.35-
4.29 (m, 1H), 3.83 (d, 2H), 3.38-3.30
(m, 2H), 3.02-2.95 (m, 3H), 2.88 (s,
GH), 1.88-1.84 (m, 3H), 1.36 (d, 6H),
1.25 (d, 6H); ESMS nm/z 6702 (M +

HY).

(25.45)-4-(6-(4-(2-(isopropylsulfonyl) phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy- | -
oxoisoindolin-2-yl)pyrrolidine-2-carboxylic acid

MS (ES*): 629.2 (M+1)".

157

HN’:.&N;;Q:OT
sk as'

(25,4R)-4-(6-(4-(2-(isopropylsulfonyl) phenylamino)-5-
chloropyrimidin-2-ylamino)-3-isopropoxy-1-
oxoisoindolin-2-yl)pyrrolidine-2-carboxylic acid

MS (ES™): 629.2 (M+1)".
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Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

cm?@r

Wy
Sk

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-

cliloropyrimidin-2-ylamino)-2-({(azetidin-3-yl)methyl)-5-

isopropoxyisoindolin-1-one

MS (ES™): 585.2 (M+1)*".

gy

JpnY
,,S\© cl
o

6-(4-(2-¢isopropylsulfenyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-((8)-
quinuclidin-3-yDiseindelin-1-one

MS (ES*): 625.2 (M+1)".

160

Q H

~ NN

O]
Y "o

HN
o

S.

\r .

6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino}-3-isopropoxy-2-(8-methyl-8-aza-
bicyclo[3.2. IJoct-6-y1)-2,3-dihydro-iscindol-1-one

MS (ES™): 639.2 (M+1)",

161

“i*
T
o

4-(6-(4-(2-(1sopropylsulfonyl)phenylamino)-5-
chleropyrimidin-2-ylamino)-5-isapropoxy-1-
oxoisoindolin-2-yl)-N-ethvipiperidine-1-carboxamide

(
OO

MS (ES*): 670.3 (M+1)*,
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Structure

Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

4-(6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-1-
oxoisoindolin-2-yl)piperidine- | -carboxamide

MS (ES*): 642.1 (M+1)*,

163

QL
N
|
N N/J\NH
H F

0=5=0

o)
HN

6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chiloropyrimidin-2-ylamine)-5-fluoroisoindolin- | -one

MS (ES*): 476.1 (M+1)".

164

6-(4-(2-tisopropylsulfonyl)phenylamino)-5-
methylpyrimidin-2-ylamino)-5-fluoroisoindolin-1-one

MS (ES"): 456.1 (M+1)".

Y.
pescel

A
-
)
<4
o}
Ethyl 7-(4-(2-(isopropylsulfonyl)phenylamino)-3-

methylpyrinidin-2-ylamino}- 1,4-dihydro-6-
isopropoxyindeno( |,2-c]pyrazole-3-carboxylate

MS (ES™): 591.2 (M+1)".
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Physical Data

Structure "H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
166 \ MS (ES*): 549.2 (M+1)",
0,
o)
SHN J
— 4
HN-
\H N OH
s
7
(@]
(7-(4-(2-(isopropylsufenyl)phenylamino)-3-
methylpyrimidin-2-ylamino)- | 4-dihydro-6-
isopropoxyindeno{ 1,2-¢]pyrazol-3-yl)methanol
167 ~ MS (ES"): 611.2 (M+1)".
o)
Crye
‘ (o]
HNY N
"{ =N H
Z
K(LNH Q
ol ‘%\’J\
(o]
Ethyl 7-(4-(2-(isopropylsulfonyl)phenylamino}-5-
chloropyrimidin-2-ylamino)- | ,4-dihydro-6-
isopropoxyindeno[1,2-c]pyrazole-3-carboxylate
168 MS (ES"): 631.3 (M+1)"
y OO A ON
N
H/*NH o
N2-(1 4-dihydro-6-isopropoxy-3-((4-methylpiperazin- | -
ylymethyl)indeno[1,2-c)pyrazol-7-y1)-Nd-(2-
(isopropylsulfonyl)phenyl)-5-methylpyrimidine-2,4-
diamine

104




WO 2008/073687

_ PCT/US2007/085304

Physical Data

H
¢
¥
O
N2-(1,4-dihydro-6-isopropoxy-3-(morpholinomethyl)

indeno[1,2-¢c]pyrazol-7-yl)-N4-(2-(isopropylsulfonyl)
phenyl)-5-methylpyrimidine-2,4-diamine

Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
169 >_ MS (ES*): 618.3 (M+1)".
@}

170
Y

N2-(3-((d-aminopiperidin- 1 -ylymethy!)-1 4 -dihydro-6-
isopropoxyindeno[1.2-c]pyrazol-7-yl)-N4d-(2-
(isopropylsulfonyl)phenyl)-5-methylpyrimidine-2,4-
diamine

MS (ES™): 631.3 (M+1)".

171
he NH
Ay W

)
e L
.

&
o]

N2-(1,4-dihydro-6-isopropoxy-3-((piperidin-4-
ylaminohnethyt)indeno{l,2-c]pvrazol-7-yl)-N4-(2-
(isopropylsuifonyi)phenyl)-S-methylpyrimidine-2,4-
diamine

MS (ES™): 631.3 (M+1)™.
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Physical Data
Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
2
172 CII\ MS (ES*): 515.1 (M+1)".
A
6-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-2,3-dihydro-5-
isopropoxyinden-1-one
173 oy MS (ES*): 495.2 (M+1)".
b
N N NH
T T
(e
6-(4-(2-(isopropylsulfonyliphenylamino)-5-
methy!pyrimidin-2-ylamino)-2,3-dihydro-5-
isopropexyinden-1-one
174 + +
I\\N MS (ES™): 497.2 (M+1)
N N//l\NH
oio H O\‘/
HO
6-(4-(2-(isopropylsuifonyl)phenylamine)-5-methyl
pyrimidin-2-ylamino)-2,3-dihydro-5-isopropaxy- | H-
inden-1-ol
175 0>\_N/\:>_ \r 'H NMR 400 MHz (DMSO-ds with
d NH trace D,0) 6 8.55 (d, 1H), 8.32 (s, IH),
/o 4 8.14 (s, |H), 7.82 (dd,|H), 7.74 (t,
NZ IN [H), 7.34 (t, i1H), 7.28 (s, 1H), 4.73
/L OHN x (m, 2H), 4.39 (s, 2H), 4.12 (m, 2H),
,,5" Cl 4.06 (q, 2H), 3.46 (m, 1H), 2.92 (m
o 2ZH), 1.76 (m, 2H), 1.68 (n, 2H), 1.29
(d, 6H), 1.20 (1, 3H), 1.17 (d, 6H); MS
4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl}-phenylamine] - | m/z 671 (M+1).
pyrimidin-2-ylamino }-5-isopropexy-1-oxo-1,3-dihydro -
isoindol-2-y1)-piperidine- | -carboxylic acid ethyl ester
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Structure

Physical Data
'"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

176

—Ob@t
/La»
O

5-{5-Chloro-4-[2-{propane-2-sulfonyl)-phenylamino}-

pyrimidin-2-ylamino } -6-isopropoxy-2-( 1 -methyl-
piperidin-4-yl}-isoindole-1,3-dione

"H NMR 400 MHz (DMSO-d; with
trace D,QO) d 8.44 (s, 2H), 8.39 (5, 1H),
7.87 (dd, 1H), 7.78 (dt, 1H), 7.45 (s,
1H), 7.4% (i, 1H), 4.91(m, 2H),
4.250m, 2H), 3.51 (m, 3H), 3.10(m,
2H), 2.77(s, 3H), 1.80(m, 2H), 1.35(d,
6H), 1.13(d, 6H); MS nvz 627 (M+1).

177

To
\'/ 3
(25. 45)-4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylaminec }-5-isopropoxy-1-
ox0-1,3-dihydro-isoindol-2-yl)-pyrrolidine-2-carboxylic

'H NMR 400 MHz (DMSO-d; with
trace D;0) 6 8.47(d, 1H), 8.25 (s, IH),
8.07 (s, |H). 7.78 (dd, 1H), 7.68 (m,
1H), 7.31(t, 1H), 7,24 (s, 1H), 4,71 (m,
2H), 4.43 (dd, 2H), 3.60 (i, 1H), 3.44
(m, 1H), 3.35 (m,1H), 2.63 (m, 1H),
2.28 (m, 1H), 1.22 (d, 6H), 1.10 (d,
6H); MS m/z 628 (M+1).

178

acid amide
*@?’
o]

6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-

pyrinnidin-2-ylamino}-5-tsopropoxy-2-piperidin-4-yl-2,3-

dihydro-isoindol-1-one

'H NMR (400 MHz, CDCl;) & 10.38
(s, 1H), 10.13 (s, 1H), 9.60-9.50 (br,
[H), 9.34-9.21 (br, 1H), 8.46 (d. IH),
8.26 (s, 1H), 8.08 (s, 1H), 7.91 (dd,
tH), 7.71 (m, 1H), 7.34 (t, IH), 7.03
(s, 1H), 4.30 (m, 1H), 4.53 (m, 1H),
433 (s, 2H), 3.62 (m, 2H), 3.21-3.09
(m, 3H), 2.31-2.21 (m, 2H), 2.09-2.05
(m, 2H), 1.41 (d, 6H), 2.30 (d, 6H);
ESMS m/z 599.2 (M + H*).

179

Oy

N
C

0-(d-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-(1-
isopropylpiperidin-4-yl)isoindolin-1-one

MS (ES™): 641.3 (M+1)".
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Structure | Physical Data
H NMR 400 MHz (DMSO-6)
and/or MS (m/z)
180 o "):710.3 "
S
TNy
/L Jol HN)\y)
& cl
g @
0-(d4-(2 1sopropylsulfonyl)phenylannno) -5-
chioropyrimidin-2-ylamino)-3-isopropoxy-2-(2-(4-
(piperidin-1-yl)piperidin- 1-yl)ethylisoindolin- 1-one
181 'H NMR 400 MHz (DMSO-d; with
~4 / C’ trace D,0) 6 8.46 (d, 1H), 8.35 (s, |H),
8.09¢s, 1H), 7.82(d, 1H), 7.74(t, 1 H),
Q 7.36(t,1H), 7.33(s, IH), 4.75 (m, 1H),
N o 4.41(s, 2H), 4,29(m, 1H), 3.65(m, 2H),
h 3.4d(m, 1H), 3.17¢, 2H), 2,79(s, 3H),
N 2.07(m, 2H), 1,98(d, 2H), 1.28(d, 6H),
1 1.14(d, 6H): MS mi/z 613 (M+1).
6-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino}-5-isopropoxy-2-(1-methyl-
piperidin-4-yl}-2,3-dihydro-isoindol-1-one
182 Yo e 8.60(d,1H), 8.33(s,1H);8.20
o }u (s,1H1):7.82(¢dd, L H);7.77(dlt, LH):
N AY 7.35(s, 1H); 7.33(t, LH): 4.76 (m, 1H):
‘Q 4 44(s.21); 3.88 (1, 2H): 3.40 (m, 3H);
o Oy 2.87 (s, 6H); 1,30 (d, 6H); 1.16 (d,
(1 ‘Q GH). ). MS (ES™): 587.2 (M+1)".
/N\
6-(4-(2-(1sopropylsulfonyl)phenylamino)-5-chloro
pyrimidin-2-ylamino)-2-(1-(2-(dimethylamino)ethyl)
I piperidin-4-y})-5-isopropoxyiscindolin-1-one
: 183 O o 8.60(d, 1 H): 8.32(s,1H):8.20 (s,
_\—NQ@ T 1H);7.83(dd, 1H);7.78 (dt,1 H);7.35
NH (s, 1H):.7.31{t, | H):4.76(m, 1 H);4.46(s,2
NEEN H):3.87 (1,2H); 3.63 (m,2H); 3.48
)\ 0 HN’%) (m,1H); 3.09 (m,2H): 2.05 (m, 2H);
S < .85 (m, 2H): 1.30(d,6H): 1.17(d,6H).
© @ MS (ES™): 613.2 (M+1)".
6-(4-(2-(isopropylsulfonyliphenylaminoe)-5-
chloropyrimidin-2-ylamino)-5-isopropoxy-2-(1-(2-
(pyrrolidin-1-yhethyl)piperidin-4-yhisoindolin- | -one
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Structure

Physical Data
'H NMR 400 MHz (DMSO-6)
and/or MS (m/z}

184

Ne=
C}_HN—<\ }m
N
D
Os,

Sa.

NTTO "o
|

6-(d4-{2-(isopropylsulfonyl)phenylamino)-5-
chloropyrinndin-2-ylaminoe)-5-isopropoxy-2-
methylisoindelin-1-one

8.53(d, 1H); 8.32(s, LH), 8.11(s, 1H);
7.81(dd, 1H); 7.73(dt, 1H); 7.33(1,
1H);7.28(s, 1H);4.72 (m,1H); 4.39 (s,
2H); 3.30 (m, 1H); 3.06(s, 3H); 1.28
(d, 6H), 1.15 (d, 6H). MS (ES"): 530.2
(M+D)*%,

NF Cl
0=S=0
T o A~

8-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-9-isopropoxy-3-methyl-1,2,3 4-
tetrahydrobenze[c]{1,7]naphthyridin-6(5H)-one

MS (ES™): 597.1 (M+1)".

186

Ne=
HN—L p—Cl
N
HIN
Os

\S\~

NS Q __< o]
HO/\/Q

(8}-6-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-2-(1-(2-hydroxyethyl)piperidin-3-
vI)-5-isopropoxyisoindolin-1-one

MS (ES™): 643.2 M+1)".

187

HN:

ol
)

=

(.}*l-cw—(\:i/}-cl
§
HO O

{R}-6-(3-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-2-(1-(2-hydrox yethyl)piperidin-3-

yD)-5-isopropoxyisoindolin-1-one

MS (ES"): 643.2 (M+1)".

\
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Physical Data

pege
o B

e
N
OH
5-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)

pyrimidin-2-ylamino)-2-(1-(2-hydroxyethyl)piperidin-4-
yI)-6-isopropoxyisoindotine-1,3-dione

Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
188 NTCI MS (ES"): 669.3 (M+1)".
Rwe
YO H o;s(o
O
N
L%
\
6-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-5-isopropoxy-2-(1,2,2,6.,6-
pemamethylpiperidin-4-y!isoindolin- 1 -one
189 /ICI S (ES): 642.2 (M+1)".
S
Y Eé;
= N\
NN
(23,48)-4—(()-(5-chloro-4-(2-(isobropylsultbnyl)
phenylamino)pyrinudin-2-ylamino}-5-isopropoxy- | -
oxoisoindolin-2-yl)- 1 -methylpyrrolidine-2-carboxamide
190 MS (ES"): 657.2 (M+1)".
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Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

191

NENCl
S0
\,/O ole,:o

o]

) O
N
e}
NH;

2-(4-(5-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-6-isopropoxy-1,3-dioxoisoindolin-
2-yhpiperidin- 1 -ylacetamide

MS (ES"): 670.2 (M+1)".

192

N Cl
HN)\\",NI{:J‘/@

<\
N

3-(4-(53-(5-chloro-4-(2-(isopropylsulfony!)
phenylamino)pyrimidin-2-ylamino)-6-isopropoxy-1,3-
dioxoisoindolin-2-yl)piperidin-| -yl propanenitrile

MS (ES"): 666 (M+1)".

193

NP C
HN’J\\/NIN/Q
\rO Ho=s=0

o

N
O g

Che

(5)-5-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-6-isopropoxy-2-(1-
methylpyrrolidin-3-yliscindoline-1,3-dione

MS (ES*): 613.1 (M+1)*.
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Physical Data

6-(4-(2-(isopropylsulfonyl)phenylamine)-3-
chloropyrimidin-2-ylamine)-5-isopropoxy-2-(1-

methylpiperidin-4-yl)isoindolin-1-one

Structure 'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
194 N MS (ES*): 643.1 (M+1)*,
g ,Q
HN™ "N °N
YO H 0=8=0Q
O
N
o
C\N\/\OH
(S)-5-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-2-(1-(2-hydroxyethyl}pyrrolidin-3-
y1)-6-isopropoxyisoindoline-1,3-dione
195 N;Im MS (ES*): 613.1 (M+1)*.
Rewe
YO H O;Sio
o]
N
g N
Che
(8)-5-(5-chloro-4-(2-(isopropylsuifonyl)phenylamino)
pyrimidin-2-ylamine)-6-isopropoxy-2-(1-
methylpyrrolidin-3-yl)isoindoline-1,3-dione
196 8.44(5,2H);8.39(s. 1H);7.87(dd, 1H):7.7

B(dt, LH);7.45(s,1H); 7.4 1{m, | H);4 91(
m,2H); 4.25(m.2H); 3.51 (m,3H); 3.10
(m,2H); 2.77 (s,3H);
1.80(m,2H),1.35(d,6H);1.13(d,6H).
MS (ES™): 614.2 (M+l)+4
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Structure | Physical Data
H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
197 o MS (ES™): 654.2 (M+1)*.
\‘/ \ )
HN : ;;
Q
S
K‘)\NH o k
cl @,‘s\\
O
6-(4-(2-(isopropylsulfonyl)phenylamine)-5-
chloropyrimidin-2-ylamine)-3-isopropoxy-2-((6S,7R)-9-
methyl-9-aza-bicyclo{4.2. 1Inonan-7-yl)isoindelin- 1 -one
198 NN 'H NMR (DMSO, 400 MHz) & 10.04
,L:I ,Q (s, 1H), 9.66 (s, 1H), 8.47-8.63 (m,
TN 3H), 8.18-8.23 (m, 2H), 7.97-7.99 (d,
\ o=@ [H), 7.54-7.82 (m, 3H), 7.25-7.35 (m,
N 20 1H), 3.31-3.33 (in, 1H), 2.54 (s, 3H),
HeN 1.15 d, 6H). MS(ES™: S11.1 (M+1)".
4-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino}-6-methyl-quinoline-2-carboxylic
acid amide
199 N Ol 'H NMR (CDCls, 400 MHz) § 9.73 (s,
HN,L\/NIN,Q LH), 8.85 (s, 1H), 8.21-8.55 {m, IH),
Hodeo 8.21 (s, 1H), 8.08-8.18 (m, 1H}, 7.90-
= 7.92 (d, 1H), 7.81-7.83 (dd, 1H), 7.51-
N 7.67 (m, 4H), 7.18-7.21 (m, 1H), 3.13-
HN._ 3.16 (m, 1H), 3.03-3.05 (d, 3H), 1.23-
1.25 (d, 3H). MS (ES"): 525.7 (M+1)".
4.15-Chloro-4-[2-(propane-2-suifonyl)-phenylamino]-
pyrimidin-2-ylamino}-6-methyl-quinoline-2-carboxylic
acid methylamide
200 Y 'H NMR (CDCl,, 400 MHz) §9.79 (s,
HNJ\\N N 1H), 9.00 (s, 1H}, 8.57-8.59 (m, 2H),
N Hozs=0 8.30 (s, 1H), 8.11-8.13 (d, 1H), 7.99-
Ao 8.01 (d, LH), 7.88-7.91 (dd, 1H), 7.20-
N 7.78 (m, 4H), 7.24-7.26 (m, 1H), 3.78-
J/”” 3.80 (m, 4H), 3.64-3.69 (m, 2H), 3.20-
N 3.23 (m, 1H), 2.67-2.71 (m, 2H), 2.58-
N 2.60 (m, 2H), 1.25-1.31 (d, 3H). MS
(ESY): 610.7 (M+1)".
4-{5-Chloro-4-[2-(propane-2-sulfony!)-phenylamino]-
pyrimidin-2-ylamino } -quinoline-2-carboxylic acid (2-
morpholin-4-yl-cthy-amide
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Physical Data

Structure '"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
201 Nﬁ\,(c' 'H NMR (CDCl;, 400 MHz) 6 9.73 (s,
S NQ 1H), 8.93 (s, 1H), 8.43-8.52 (i, 2H),
N Ho=s=0 8.22 (s, 1H), 8.03-8.05 (d, 1H), 7.93-
L 7.95 (d, 1H), 7.82-7.84 (dd, 1H), 7.54-
M 7.72 (m, 4H), 7.16-7.20 (m, 1H), 4.43-
I 4.48 (m, 8H), 3.58-3.62 (m, 2H), 3.11-
O 3.18 (m, 1H), 2.67-2.71 (m, 2H), 2.46
- (s, 3H), 1.23-1.25 (d, 6H). MS (ES™*):
4-{5-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]- 623.8 (M+D)".
pyrinidin-2-ylamino} -quinaline-2-carboxylic acid [2-(4-
ethyl-piperazin- | -yl)-ethyl]-amide
202 'H NMR (CD,0D, 400 MHz) § 8.92

e “
HN A\:\INQ
N 0=§=0

P
N

NH
'S

4-15-Chloro-4-[2-(propane-2-sulfonyl)-phenylamino]-
pyrimidin-2-ylamino }-quinoline-2-carboxylic acid

O

piperidin-4-ylamide

(s, 1H), 8.68-8.70 (d, 1H), 8.46-8.48
(m, 2H), 8.26-8.28 (d, 1H), 7.96-7.99
(m, 2H), 7.79-7.83 (¢, IH), 7.67-7.71
(t, 1H), 7.38-7.42 (¢, I1H), 4.31-4.33
(m, 1H), 3.60-3.63 (m, 2H), 3.40-3.46
(m, 1H), 3.27-3.33 (m, 2H), 2.33-2.37
(m, 2H), 2.05-2.08 (1, 2H), 1.35-1.37
(d, 6H). MS (ES*): 580.7 (M+1)".

[0137] Table 2 shows exemplary compounds of Formula (1C).

Table 2
Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
203 . N
NH MS (ES™): 534.6 (M+1)

7 NH
B

N2-(2-isopropoxy-5-methyl-4-(piperidin-4-yl)phenyl)-N4-
(2-(methylsulfonyl)phenyl}-7H-pyrrolo[2,3-d]pyrimidine-
2. 4-diamine
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Structure Physical Data
‘H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
204 HN— MS (ES™): 590.8 (M+1)".
NF )
HN/L\N N
\]/0 : O;SCO
N
N2-(4-(1-ethylpiperidin-4-yl)-2-isopropoxy-5-
methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl}-7H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine
3
205 HN? MS (ES"): 620.3 (M+1)"
N/
J
HNJ\\N N’Q
\ro Ho=s=0
A
N
OH
2-(4-(5-isopropoxy-4-(4-(2-(iscpropylsulfonyl)
phenylamino)-7H-pyrrolo(2,3-d]pyrinidin-2-ylamine)-2-
methylphenyl)piperidin- 1-yl)propan-1-ol
2
206 HN—) MS (ES*): 604.8 (M+1)".
N* ,
HN/J\\N N

YO H Oj‘io

N

A

N2-(2-isopropoxy-4-(1-isopropylpiperidin-4-yl)-5-
methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-7H-

pyrrolo[2,3-d]pyrimidine-2,4-dianiine
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Physical Data

YO o;sio

N

L_on

2-(4-(3-isopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2.3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin-1-yl)ethanol

Structure
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
207 HN— MS (ES"): 606.8 (M+1)*.
NZ |
HNJ\\N N
H

208

N

Yo% H o;s(o
.

N2-(2-isopropoxy-5-methyl-4-(1'-methyl-1,4"-bipiperidin-
4-yl)phenyl)-N4-(2-(isopropy!sulfonyl) phenyl)-7H-
pyirolo[2.3-d)pyrimidine-2,4-diamine

MS (ES™): 659.8 (M+1)".

HN=,
: N
X
| HN/J\\N N
I \[/O% H O;Sio
N
|

‘ N2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-4-
' yDphenyD-N6-(2-(isopropylsulfonyl}pheny)-9H-purine-

MS (ES™): 577.7 (M+D)*.

2,6-dianmne

116



WO 2008/073687

PCT/US2007/085304

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (n/z)
3
210 MS (ES™): 588.7 (M+1)*.
N7 I
HN)\\N N
W/O Ho=s=0
N
|
N2-(2-isopropoxy-5-methyl-4-(L-methylpiperidin-4-
ylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)quinazoline-
2, 4-diamine
211 - +
@,0\ MS (ES™): 618.8 (M+1}".
NZ I
HN’J\\N NQ
\rO H O;SCO
N
]
N2-(2-isopropoxy-5-methyl-4-( | -methylpiperidin-4-
ylphenyl)-N4-(2-(isopropylsulfouyl)pheuyl)-6-
methoxyquinazoline-2.4-diamne
3
212 o MS (ES™): 6488 (M+1)*,

N2-(2-isopropoxy-5-methyl-4-( | -methylpiperidin-4-
yl)phenyt)-Nd-(2-(isoprapylsutfonyl)phenyl)-6,7-
dimethoxyquinazoline-2 4-diamine
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Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (nv/z)

2

HNlr%ST
NI\I?N o
j“@j‘NCNH
@]

S-isopropoxy-0-(4-(2-(isopropylsulfonyl)phenylamino)-
TH-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-{ piperidin-4-
vDisoindolin-]-one

MS (ES™): 604.7 (M+1)".

/N\

N2-(4-(4-(dimethylamino)cyclohexyl)-2-isopropoxy-5-
methylphenyl)-N6-(2-(isopropylsulfonyt)phenyl}-9H-
purine-2,6-diamine

MS (ES™): 606.7 (M+1)".

215

N2-(2-isopropoxy-4-methyl-5-(3-methylisoxazol-5-
yhphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-7H-

pyrrolo[2.3-d]pyrimidine-2,4-diamine

MS (ES™): 561.6 (M+1)".
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Physical Data

N2-(2-isopropoxy-4-(1-(2-methoxyethyl)piperidin-4-yl)-
S-methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-7H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine :

Structure
'H NMR 400 MHz (DMS0-d6)
and/or MS (n/z)
NH
216 / MS (ES™): 563.2 (M+1)".
- N .
L.
N N/LNH
8=0 o
RE Y
NH
N2-(2-isopropoxy- 5-methyl-4-(piperidin-2-yl)phenyl}-N4-
(2-(isopropylsulfonyl)phenyl)-7H-pyrrolo[2,3-
dlpyrimidine-2,4-diamine
2
217 fNH MS (ES'): 621.8 (M+1)".
N

218
s

24

0

HN N oH

//|~J

N"L“

BNl
o

3-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)

MS (ESM): 621.8 (M+1)".

phenylamino)-7H-pyrrolo[2.3-d])pyrimidin-2-ylamino)-2-

methylphenyl)piperidin- 1 -yt)propan-1-ol
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Physical Data

Structure
'"H NMR 400 MHz (DMSQO-d6)

and/or MS (n/z)

219

7 NH
e
Q\H N/)\NH

kfo

OH

2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo{2.3-d]pyrimidin-2-ylamino)-2-
methylphenylpiperidin-1-yl)acetic acid

MS (ES*): 621.7 (M+1)*.

220

NH
i/
B
N N’)\NH

H
%:0 OY
o}

OH

3-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin- I -yl)propanoic acid

MS (ES"): 635.8 (M+1)".

MS (ES™): 620.2 (M+1)".

7 NH
B
N N//LNH

H
350 O\r
o

N
HrNHz
O

2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl}
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-

methylphenyl}piperidin-1-yl)acetamide
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Structure

Physical Data
'"H NMR 400 MHz (DM SO-d6)
and/or MS (m/z)

222

3-(4-(5-1s0propoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo{2,3-d]pyrimidin-2-ylamino)-2-
methylphenylpiperidin-1-yl)propanamide

N O

WK,

MS (ES™): 634.8 (M+1)".

7 NH
L
@ﬁ NéLNH
=, 0.
e T

N

o)‘ rr’

4-(5-1sopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methy lphenyl}-N,N-dimethylpiperidine- 1 -carboxamide

MS (ES™): 634.8 (M+1)™".

"
o
ey

NH
/
B
QN N’)\NH
H
$F0 ~
o]
HN

N2-(2-isopropoxy-5-methyl-4-(piperidin-3-yl)phenyl)-N4-
{(2-(isopropylsulfonyl)phenyl)-7H-pyrrolo[2,3-

d]pyrimidine-2 4-diamine

MS (ESh: 563.7 (M+1)".
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Stucture

Physical Data
'H NMR 400 MHz (DM SO-d6)
and/or MS (m/z)

~
(5]
h

NH
4
B
N N//LNH

H
§=0 O\(
o]

N

N2-(2-isopropoxy-5-methyl-4-(1-methylpiperidin-3-
yl)phenyl)-N4-(2-(iscpropylsulfonyl)phenyl)-7H-
pyrrolo[2 3-d]pyrinidine-2 4-diamine

MS (ES*): 576.7 (M+1)".

226

fNH
()
N N//LNH
S, G
¥ T
Ho ™~
2-(3-(5-1sopropoxy-4-(4-(2-(isopropylsulfonyl)

phenylamino)-7H-pyrrolo{2,3-d])pyrimidin-2-ylamine)-2-
methylphenyl)piperidin-1-ylhethanol

MS (ES"): 607.8 (M+1)",

(3%
(%)
~1

NH
y
B
N N/J\NH

H
S“E: (0} O\(
O

~
O/\/N

N2-(2-1sopropoxy-4-(1-(2-methoxyethyl)piperidin-3-yl)-
5-methylphenyl)-N4-(2-(isopropylsulfonyl)phenyf)-7H-
pyrrolof2,3-d]pyrimidine-2 4-diamine

MS (ES*): 621.8 (M+1)".
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H
\r%“'o O\(
e}

N

\

N6-(4-(1-ethylpiperidin-4-y!)-2-isopropoxy-3-
methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-1H-
pyrazolo[3.4-d]pyrimidine-4.,6-diamine

Structure Physical Data
‘H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
228 fH MS (ES"): 620.7 (M+1)".
LA
Qﬁ N’LNH
S O
Y T
HN
o“ N7
H
5-(5-isopropoxy-4-(4-(2-(isopropylsutfony!)
phenylamino)-7H-pyrroto[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)-N-methylpiperidine-2-carboxamide
229 N-rH MS (ES*): 564.7 (M+1)".
QX |
NN NH
o °
\ro % Y
N
H
NG-(2-isopropoxy-5-methyl-4-(piperidin-d-yl)phenyl)-N4-
(2-(isopropylsuifonyl)phenyl)- 1 H-pyrazolo(3.4-
d]pyrimidine-4 6-diamine
230 N~ MS (ES™): 592.7 (M+1)"
()
N N/)\NH
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Structure Physical Data
'H NMR 400 MHz (DMSQ-d6)
and/or MS (m/z)
231 N~NH MS (ES"): 578.7 (M+1)",
L
N/)\NH
\r%:-o o\r
N
|
NG-(2-1sopropoxy-5-methyi-4-( [ -methylpipendin-4-
yhphenyl)-N4-(2-(isopropylsulfonyl)plenyl)-1H-
pyrazolo[3,4-d]pyrimidine-4 6-diamine
232 (NEE MS (ES™): 608.7 (M+1)".
@
Q\u N’LNH
Sz, O.
Y\c.)o )%/ Y
C
OH
2-(4-(5-isopropoxy-4-(4-(2-(isopropylsulfonyl)
phenylamine)-! H-pyrazolo[3,4-d]pyrunidin-G-ylamino)-
2-methylphenylpiperidin-1-yhethanol
233 N MS (ES"): 622.7 (M+1)".
)8!
H N//kNH
5=, .
5o % T
C
o<
NG6-(2-isopropoxy-4-(1-(2-methoxyethyl)piperidin-4-yl)-
5-methylphenyl})-N4-(2-(isopropylsulfony!)phenyl)-1H-
pyrazolo[3,4-d]pyrimidine-4,6-diamine
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Structure

Physical Data
'"H NMR 400 MHz (DMS0-d6)
and/or MS (nv/z)

234

NG6-(4-(4-(dimethylamino)cyclohexyl)-2-isopropoxy-3-
methylphenyl)-N4-(2-(isopropylsulfonyl)phenyl)-1H-
pyrazolo[3.4-d}pyrimidine-4,6-diamine

MS (ES™): 606.8 (M+1)",

o
[}
L]

N-~NH
4

NH

NG-(2-isopropoxy-5-methyl-4-(piperidin-2-yl)phenyt)-N4-
(2-(isopropylsulfonyl}phenyl)- 1H-pyrazolo[3.4-
d]pyrimidine-4.6-diamine

MS (ES™): 564.7 (M+1)".

?*NH
N
QIR
™
N
®

HN

5-1sopropoxy-6-(4-(2-(isopropylsulfonyl)phenylamino)-
I H-pyrazolo[3 4-d]pyrimidin-6-ylamino)-2-(piperidin-4-
yhisoindolin-1-one

MS (ES"): 605.7 (M+1)*.

125



WO 2008/073687

PCT/US2007/085304

Structure

Physical Data
'H NMR 400 MHz (DMSOQ-d6)
andfor MS (n/z)

237 NH MS (ES™): §79.7 (M+1)".
[
N N’LNH
Sz, 0
e T
N
H
N2-(2-isopropoxy-5-methyl-4-(piperidin-4-yl)phenyl}-N4.-
(2-(isopropylsulfonyl)phenyl)-5,6,7 8-
tetrahydropyrido[2,3-d]pyrimidine-2,4-diamine
238 N MS (ES™): 575.7 (M+1)".
@
H N,/LNH
SFO O
% T
N
H
N2-(2-isopropoxy-5-methyl-4-(pipendin-4-yl)phenyl)-N4-
(2-(isopropylsulfonyl)phenyl)pyrido(2,3-d] pyrimidine-
2. 4-diamine
239 =ik MS (ES™): 619.7 (M+1)".
(A
N N//kNH
S=, G
e T
o}
.
/

5-isopropoxy-0-(4-(2-(isopropylsulfonyl)phenylamino)-
1H-pyrazolo[3,4-d]pyrimidin-6-ylamino)-2-(1-
methylpiperidin-4-ylisoindolin- 1 -one
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Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (n/z)
240 N~ MS (ES*): 633.7 (M+1)*.
N N"LNH
S= O
\r \‘OO \l/
o}
N
o
/
S-isopropoxy-6-(4-(2-(isopropylsulfanyl)-5-
methylphenylamino)- | H-pyrazolo[3,4-d]pyrimidin-6-
ylamino)-2-(1-methylpiperidin-4-yl)isoindolin- 1 -one
2l (E’Q MS (ES"): 677.8 (M+1)".
N
ﬁ lNﬁl\l‘\l!'!
- o
eI
G
N
23
O\
S-isopropoxy-6-(4-(2-(isopropylsultonyl)-5-
methylphenylamino)-1H-pyrazolo[3,4-d]pyrimidin-6-
ylamino}-2-(1-(2-methoxyethyl)piperidin-4-yl)isoindolin-
|-one
242
2 AR MS (ES"): 578.7 (M+1)".
)
N N//'\NH
- Q.
e
% T

NG6-(2-isopropoay-5-methyl-4-(piperidin-2-yDphenyl)-N4-
(2-(isopropylsulfonyl)-5-methylphenyl)- 1H-pyrazolo[3,4-

ld]pyrinndine-4,6-diamine
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Structure

Physical Data
'"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

243

N~NH
4
X
N NéJ\NH
o ©
Y ) Y
NH
No-(2-isopropoxy-5-methyl-4-(piperidin-3-yl)phenyl)-N4-

(2-(isopropylsulfonyl)-5-methylphenyl)- 1 H-pyrazolo[3,4-
d]pyrimidine-4,6-diamine

MS (ES*): 578.7 (M+1)".

244

HN
\
N/
PNy
HN N N

YO H o;sio

N
!

N2-(2-i1sopropoxy-4-(1-methylpiperidin-4-yl)phenyl}-N4-
(2-(isopropylsulfonyl)phenyl)-7H-pyrrolo[2,3-
d]pyrimidine-2 4-diamine

MS (ES™): 562.3 (M+1)".

245

OH

2-(4-(3-isopropoxy-4-(6-(2-(isopropylsulfonyl)
phenylamino)-9H-purin-2-ylamino)phenyl)piperidin-1-

yl)ethanol

MS (ES*): 593.7 (M+1)".
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Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
246 ey MS (ES"): 563.7 (M+1)".
N/
|
HN SNy
\rO Ho=g=0
N
|
N2-(2-isopropoxy-4-(1-methylpiperidin-4-yl)phenyl)-N6-
(2-(isopropylsulfonyl)phenyl)-9H-purine-2,6-diamine

Example 17
Methyl 4'-(5-chloro-4-(2-(isopropylsulfonylphenylamino)pyridin-2-ylamino)-5'-methoxy-2'-

methylbiphenvyl-4-carboxylate (254)

using appropriate reagents.

[0138] Methyl 4'-amino-5'-methoxy-2'-methylbiphenyl-4-carboxylate; MS m/z 272.1 (M+1).

may be synthesized following the procedures previously described (Example 7, Steps 1 and 2)
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Step 2: Methyl 4'-(4-bromo-5-chloropyridin-2-ylamino)-5'-methoxy-2'-methylbiphenyl-

4-carboxylate

[0139] Methyl 4'-amino-5"-methoxy-2"-methylbiphenyl-4-carboxylate generated in Step |
(200 mg, 0.75 munol). 2.4-dibromo-5-chloropyridine (222 mg, 0.82 mmol, 1.1 equiv). Pd,(dba);
(17 mg, 0.02 nunol, 0.025 equiv.), xantphos (22 mg, 0.04 mmol, 0.05 equiv.), and Cs,CQO4 (365
mg, 1.1 mmol. 1.5 equiv.) are added to THF (5 mL). The resulting mixture is bubbled with N,
gas for 5 minutes and then heated at 150 °C for 4 hours. After cooling to room temperature, the
reaction mixture is diluted into EtOAc and washed with H;O. The EtOQAc layer is dried over
Mg>SQO, and concentrated in vacuo. Silica gel chromatography (hexanes-EtOAc) affords
Methyl 4'-(4-bremeo-5-chloropyndin-2-ylamino)-5'-methoxy-2'-methylbiphenyl-4-carboxylate;
MS m/z 461.0 (M+1).

Step 3: Methy] 4'-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)pyridin-2-ylamino)-5'-

methoxy-2-methylbiphenyl-4-carboxylate (254)

[0140] Methyl 4'-(4-bromo-5-chlaropyridin-2-ylamino)-5'-methoxy-2'-methylbiphenyl-4-
carboxylate generated in Step 2 (9 mg. 0.022 mmol), 2-(isopropylsulfonyDaniline (4 mg, 0.022
mmel, | equiv). Pdy(dba); (1.7 mg, 0.002 mmol, 0.1 equiv.), 2-(Dicyclohexylphosphino)-

24 6’ -tri-i-propyi-1.1’-biphenyl (1.8 mg, 0.004 mmol, 0.2 equiv.), and Sodium tert-butoxide
(2.7 mg. 0.028 mmol. 1.3 equiv.) are added te THF (1 mL). The resulting mixture is bubbled
with N3 gas for 5 minutes and then heated at 150 °C for 4 hours. After cooling to room
iemperature, the reaction mixrure is diluted into EtOAc and washed with H,O. The EtQAc layer
is dried over Mg,S50, and concentrated inn vacuo. Silica gel chromatography (hexanes-EtQAc)
affords Methy! 4'-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)pyridin-2-ylamino)-5'-
methoxy-2'-methylbiphenyl-4-carboxylate (254); MS m/z 580.2 (M+1).

[0141]) Exemplary compounds of the invention are set forth below. Table 3 shows

exemplary compounds ot Formula (5).
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Structure

Physical Data
'H NMR 400 MHz (DMSQ-d6)
and/or MS (m/z)

247

HN\/ NH

Cl NH
o)
I
O
o)

S-chioro-N2-(3-isopropoxy-3-(piperidin-4-yl)pyridin-2-
y1)-Nd-(2-(isopropylsulfonyl)phenyl)pyridine-2,4-diamine

MS (ES™): 544.2 (M+1)*.

248

Cl HQ
i

5-chloro-N2-(3-isopropoxy-5-( | -methylpiperidin-4-

yhpyridin-2-y1)-N4-(2-(isopropylsulfonyl)
phenyl)pyridine-2,4-diamine

MS (ES*): 558.2 (M+1)".

249

cl H
i
i~
o}
S-chloro-N2-(3-( | -ethylpiperidin-4-yl)-3-

isopropoxypyridin-2-y1}-N4-(2-(isopropylsulfonyl)
phenyhpyridine-2 4-diamine

MS (ES™): 572.2 (M+1)".
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Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

250

2-(4-(6-(5-chloro-4-(2-(1sopropylsulfonyl)

vhpiperidin-1-ylethanol

phenylamino)pyridin-2-ylamino)-5-isopropoxypyridin-3-

MS (ES*): 588.2 (M+1)*.

251

7N ©

Cl NH(P
C}g%

4'-(§-chloro-4-(2-(isopropylsulfonyl)phenylamino)

pyridin-2-ylamino)-N,2'-dimethylbiphenyl-4-carboxamide

MS (ES*): 549.2 (M+1)*.

252 R

7N ©

Cl NHQ
O

4'-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyridin-2-ylamino)-3'-fluoro-N-methylbiphenyl-4-
carboxamide

MS (ES"): 553.1 (M+1)".

132



WO 2008/073687

PCT/US2007/085304

Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
253 08/ MS (ES"): 570.1 (M+1)".
S0
<5
\ 7/
Ci NH
?
R
(0]
3-chloro-N4-(2-(isopropylisulfonyl)phenyl)-N2-(2-methyl-
3-(methylsulfonyl)biphenyl-4-yl)pyridine-2,4-diamine
254

Methy! 4'-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino)pyridin-2-ylamino)-5-methoxy-2'-
methylbiphenyl-4-carboxylate

I
Yy
T O
T
$=0 O
@]

MS vz 580.2 (M+1)*.

255 .
MS (ES™): 495.6 (M+1)".
}_ N= (ES") (M+1)
O HN=\ /
N N HN
O:
e
HN
N2-(3-isopropoxy-5-(piperidin--ylpyridin-2-yI)-5-
methyl-N4-(2-(methylsulfonyl)phenyl)pyridine-2,4-
diamine
256

— =
o) jN"\\__/}‘CN

N NN

O
Ss
(6]

HN

(2-(isepropylsulfonyl)phenylamine) nicotinonitrile

6-(3-isopropoxy-3-(piperidin-4-yl)pyridin-2-ylamino}-4-

MS (ES™): 534.6 (M+D)*.
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[0142] Table 4 shows other compounds which may be useful treating, ameliorating or

" preventing a condition which responds to inhibition of anaplastic lymphoma kinase (ALK) activity,

focal adhesion kinase (FAK), zeta-chain-associated protein kinase 70 (ZAP-70), insulin-like growth

factor (IGF-1R).

Table 4
Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
anil/or MS {m/z)
257 I MS (ES™): 479.2 (M+1)".
=
I

N \N*N
o " "

W/ ) 3;
N2-(5-Ethynyl-2-isopropoxy-4-methyl-phenyl)-3-methyl-
N4-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-2,4-
diamine

2
258 MS (ES'): 458.6 (M+1)".
of HN—(\
HN
0.
A\
2-(2-(5»ethynyl—2~isopropoxy-4-methylphenylamino)-S-
methylpyrimidin-4-ylamino)-N-isopropylbenzamide
259 ol MS (ES™): 515.1 (M+1)*.
4-(4-(2-(isol)ropylsu|tonyl)phenylamlno)-S-
chloropyrimidin-2-ylamino)-2,3-dihydro-3-
isopropoxyinden-1-one
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Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
260 N%ICJ MS (ES"): S37.1 (M+1)".
HN/L\N N/©
N7 | HO=S=O
x
N
H
5-chioro-N4-(2-(isopropylsulfonylphenyl)-N2-(5-
{(piperidin-d-yl)isoquinolin-8-yl)pyrimidine-2,4-diamine
261 N¢ICI 'H NMR (CDCl, 400 MHz) §
Sy NQ 9.45 (s, 1H), 8.34-8.37 (d, IH),
al H get=0 8.20 (s, 1H), 8.10 (s, 1H), 7.82-7.9
\ , (1, 3H), 7.52-7.60 (m. 3H), 7.19-
- /N\
N 7.26 (m, 1H), 2.69 (s. GH), 2.54 (s,
3H). MS (ES™): 503.0 (M+1)™.
2-[5-Chloro-2-(6-chloro-2-methyl-quinolin-4-ylamino)-
pyrimidin-4-ylamino]-N,N-dimethyl-benzenesulfonamide
262 ¥ MS (ES™): 451.5 (M+1)".
N= ]
—Q  HN
N
0
Oz
Sso
Nd-(2-(isopropylsulfonyl)phenyl)-N2-(2-methoxy-5-
methylphenyl)-7H-pyrrolo[2.3-d]pyrimidine-2,4-diamine
263

N N
H

2~ _-Cl
oo O
\rO o;sio

5-chioro-N2-(2-isopropoxy-4-( 1 -methylpiperidin-2-
yl)phenyl)-N4-(2-(isopropylsulfonyphenylpyrimidine-
2.4-diamine

MS (ES™): 558.1 (M+1)".
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NF ]
J
HNT N7 N

YO H S\/
o ‘0

N

|

S-chloro-N2-(2-1sopropoxy-4-( 1 -methylpiperidin-4-
ylphenyl)-N4-(2-(methylsulfonylmethyl)
phenyl)pyrinndine-2 4-dianine

Structure Physical Data
'"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
264 NTCI MS (ES*): 601.2 (M+1)*,
HN \N N
\rO\ E H oIo
[N

N

!
5-chloro-N2-(2-isopropoxy-4-( | -(4-methylpiperazin-| -
yDpropan-2-yl)phenyl)-N4-(2-(isopropylsulfonyl)
phenylpyrimidine-2,4-diamine

265 NP O MS (ES"): $33.1 (M+1)".
N
HN™ "N™ °N
\]/O H 0=S=0
HO
3-(4-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)- 3-isopropoxyphenyl)butan-1-ol
266 MS (ESH): 544.1 (M+1)".

136




WO 2008/073687

PCT/US2007/085304

Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

o=é§\?|/

NE~ O
HNJ;;I}I\*JQ
YO

N

|
2-(5-chloro-2-{2-isopropoxy-4-(1-methylpiperidin-4-
ylphenylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

MS (ES*): 559.1 (M+1)".

268

HN™ °N

2~_-Cl
o
R
A

2-{4-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamine)-3-isopropoxyphenyl)-2-

MS (ES™): 533.1 (M+1)".

269

methylpropan-1-ol
.
HNJ\N N
\ro Ho;sio

®
N
l
5-chloro-N2-(2-isopropoxy-4-(2-methyl-1-(4-

methylpiperazin- 1 -yl}propan-2-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES™): 615.3 (M+1)".

NP

|
HNJ\\N N
\rO H o;sio

N

Q

5-chloro-N2-(2-isopropoxy-4-( 1 -(pyrrolidin-1-yl)propan-

2-ylyphenyl)-N4-(2-(isopropylsuifonyl)
phenyl)pyrimidine-2 4-diamine

MS (ES™): 5722 (M+1)".
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Structure Physical Data
'H NMR 400 MHz (DMSO-d6)
andfor MS (m/z)
b JNjIC' MS (ES"): 561.1 (M+1)".
HNT SN
\rO M o=s=0
AL
0
O

Methyl 2-(4-(5-chloro-4-(2-(isopropylsultonyl)

phenylamino)pyrimidin-2-ylamino)-3-isopropoxyphenyl)-

2-methylpropanoate
272

e
Y ? o)s\-o
®

5-chloro-N2-(2-isopropoxy-4-(1-merpholinopropan-2-
yl)phenyl)-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-
2 d-diamine

'MS (ES™): 588.2 (M+1)".

B
273 a L MS (ES™): 562.1 (M+1)".
N/
]
HN’k\/NIN
Yo Hosss0
N
H
5-chloro-N4-(5-fluoro-2-(isopropylsulfonyl)phenyl)-N2-
(2-isopropoxy-4-(piperidin-d-yl)phenyl)pyrimidine-2 4-
diamine
274

3
NE Cl
PNy
HN™ "N™ N
Hsoo
Y 0=5=0

\
5-cliloro-N4-(5-fluoro-2-{isopropylsulfonyl)phenyl)-N2-
{2-isopropoxy-4-(1-methylpiperidin-4-
yhphenyi)pyrimidine-2 4-diamine

MS (ES™): 576.2 (M+1)".
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Structure

Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

[35)
|
h

NF Cl

)\\ '
HN™ "N™ N
H

T &

N
H

5-chloro-N2-(2-isopropoxy-4-(piperidin-4-yl}phenyl}-N4-
(2-(pyrrolidin- I -ylsulfonyl)phenyl)pyrumidine-2,4-
diamine

MS (ES*): 571.1 (M+1)".

NH
|
Qm &
3=<S¢O O\I/

5-chloro-N2-(2-isopropoxy-4-(piperidin-d-yh)phenyl)-N4-
(2-(isopropylsulfonyl)phenypyrimidine-2,4-diamine

MS (ES™): 544.1 (M+1)".

277

Ly
s
el o
3-{5‘. o O\I/

S-chloro-N2-(2-isopropoxy-4-(1-(1-methylpiperidin-4-
ylpiperidin-4-yl)pheny!)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-diamine

MS (ES*): 641.3 (M+1)".

278

o}

4-(4-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-3-
isopropoxyphenyljcyclohexanone

MS (ES"): 557.1 (M+1)*".
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Structure

Physical Data
'H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)

279
NH

=N
O,
0=Ss o
~ g

N2-(2-isopropoxy-4-(piperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-5-methylpyrimidine-2,4-
diamnine

MS (ES™): 524.2 (M+1)".

0,

=85
2-(4-(4-(4-(2-(i1sopropylsulfonyl)phenylamino)-5-
methylpyrimidin-2-ylamino)-3-isopropoxy
phenyDpiperidin-1-yl)ethanol

MS (ES*): 568.7 (M+1)"*.

B
N
E?S\\O O\r

5-chloro-N2-(2-isopropoxy-4-{ | -methylpiperidin-4-

2. d-diamine

ylphenyl)-N4-(2-(isopropylsuifonyl)phenyl)pyrimidine-

MS (ES™): 558.1 (M+1)*.

[
]
~
A\

=N
QLG
o=S, o
~° h

diamine

N2-(2-isopropoxy-4-( | -methylpiperidin-4-yl)phenyl)-N4-
(2-(isopropylsulfonyl)phenyl)-5S-methylpyrimidine-2,4-

MS (ES*): 538.7(M+1)".

283 -

B
~ o}
v T
2-(2-(2-isopropoxy-4-( 1 -methylpiperidin-4-
yl)phenylamino)-5-chloropyrimidin-4-ylamino)-N,N-
dimethylbenzamide

MS (ES™): 523.0 (M+D)*.
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Structure Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
284 N0 MS (ES"): 601.1 (M+1)".
cl | \)N\ NH,
NN N
g‘_(sto OT/
2-(4-(4-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-3-isopropoxyphenyl)
piperidin-1-yl)acetamide
285 N MS (ES*): 546.1 (M+1)".
XX Q
O =S
= 0%
Y N'(\/SN o\‘/
N
H
5-chloro-N2-(4-isopropoxy-2-(piperidin-4-y)pyrimidin-5-
y1)-N4-(2-(isopropyisulfonyl) phenyl)pyrimidine-2,4-
diamine
286 N&j:m MS (ES™): 517.1 (M+1)".
HN’J\\N ﬁ/@
<O 07§
® ad
N
H
S-chloro-N4-(2-(isopropylsulfonylpheny)-N2-(2-
methoxy-G-(piperidin-4-yl)pyridin-3-yl) pyrimidine-2,4-
diamine
287

NF Cl
HN’l;Nj[N’Q
O X A o=S
[ ]
Nz

E;]

5-chloro-N4-(2-{isopropylsulfonyl)phenyl)-N2-(2-
methoxy-6-(<-(piperazin-1-yl)phenyl}pyridin-3-

yhpyrimidine-2,4-diamine

MS (ES*): 594.1 (M+1)".
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Structure Physical Data
"H NMR 400 MHz (DMSO-d6)
and/or MS (m/z)
288 NgICI MS (ES*): S11.1 (M+1)".
oo A
-0 Y oﬁf}iN/
N~ !
2-(5-chloro-2-(2-methoxy-6-phenylpyridin-3-
ylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonantide
289

CII\\N , MS (ES"): 548.1 (M+1)",
|
Q\N N/)\NH

%0 ©
% Y

CH OH

2-(4-(5-chloro-4-(2-(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamine)-3-isopropoxyphenyl)-2-
methylpropane-1,3-diol

[0143] Compounds of the present invention may be assessed for their ability to inhibit ALK

using assays described below, as well as other assays known in the art.

Ba/F3 cell line panel and reagents

[0144] Ba/F3 is a murine IL-3-dependent pro-B lymphoma cell line. Parental Ba/F3 cells are

i used to generate a panel of sublines whose proliferation and survival is rendered IL-3-
t independent by stable transduction with individual tyrosine kinases activated by fusion with the
. amino-terminal portion of TEL (amino acid 1-375) or BCR. In order to generate Ba/F3 cell lines

. transformed by Tel-Tyrosine Kinase (TK) fusions, parental Ba/F3 cells are infected with a

retrovirus harboring each kinase demain and subjected to puromycin selection and 1L-3

" withdrawal to obtain IL-3-independent, transformed Ba/F3 cells.

[0145) Each transformed Ba/F3 cells are cultured in RPMI-1640 media (Gibco Cat
#11875093, Carlsbad. CA) supplemented with 10% FBS (Hyclone Cat #SV30014.03, Logan,
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UT). 4.5 g/L glucose {Sigma #G5400, St.Louis, MQ), 1.5 g/L sodium bicarbonate (Biowhittaker
#17-613E, Walkersville, MD) and Pen/Strep (Gibco #10378-016, Carlsbad, CA). Cells are

splitted twice weekly,

Ba/F3 cell viability inhibition assay

[0146] The potency of test compounds against various Tel-TK transformed Ba/F3 lines is
determined as follows. Exponentially growing BaF3 Tel-TK cells are diluted in fresh medium
to 75.000 cells/mL and seeded into 384-well plates (3750 cells/well) at 50 pL/well using a pFill
liquid dispenser (BioTek, Winooski, VT, USA). Duplicate plates are run for each cell line. Test
and control compounds are serially diluted with DMSO and arrayed in a polypropylene 384-well
plate. 50 nL of compound is transferred into the assay plates using a pin-transfer device, and the
plates are incubated at. 37 °C (5% CO2) for 48 hours. 25 pL Bright-Glo (Promega, Madison, W1,
USA) is added and luminescence is quantitied using Analyst GT (Perkin Elmer, Wellesley,
MA). Custom curve-fitting software is used to produce a logistic fit of percent cell viability as a
function of the logarithm of inhibitor concentration. The ICsq is interpolated as the concentration
of compound needed to reduce cell viability to 50% of a DMSO control. Parental Ba/F3 cells
that are maintained and cultured in presence of IL-3 (1 ng/m! in final) are diluted in fresh
medium containing IL.-3 (1 ng/ml in final) to 75,000 cells/mL following the same procedure as

described above.

Kapas 299 cellular assay

[0147] Luciferized Karpas 299 (Karpas299-Luc) is generated by infecting retrovirus
encoding luciferase gene, and cultured in RPMI-1649 medium supplemented with 10% FBS, | %
P/S/L-Glu. Atday L, cells are harvested and resuspended at density of 150,000 cells/ml (cell
number is measured using ViCell (BD). Cells are dispensed from a diluted suspension into a
384-well assay plate in 50 Ul volume using pLFill (Bio-TEK). Serially diluted compounds (in
DMSQ) are transferred into plate using 50 nL pinhead. Assay plates are incubated at 37 °C for
48 hours. At day 4, 25 nl/well of Bright-Glo reagent (Promega) is added using JLFill (Bio-TEK).
Within 30 minutes. a luciferase signal is measured using Analyst GT in default setting for

luminescence detection.
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Enzymatic HTRF assay

[0148] ALK enzyme and IGFIR and INSR are purchased from Upstate. Following reagents
are prepared in-house; 10 x kinas buffer (KB) (200 mM Tris (pH 7.0), 100 mM MgCl;, 30 mM
MnCl; , 50 nM NavOy,), 10 mM ATP, 100 m.g/m] BSA, 0.5 M EDTA, 4 M KF. Proxiplate-384
from Perkin-Elmer is used for set up assay. All the HTRF reagents including substrate (Biotin-
poly-GT (6 1GTOBLB), Mab PT66-K, (61T66KLB), Streptavidin-XL™ (61 1SAXLB)) are
purchased from CIS-US, Inc.

[0149] The substrate/ATP mix is prepared by adding ATP (final concentration, 3 uM) and
biotinylated poly-GT (final concentration, 10 ng/ul) into 1x KB, and dispensed into Proxiplate-
384 at 5 ul/well using LLFill (Bio-TEK). Serially diluted compounds (in DMSO) are transferred
into plate using 50 nL pinhead. 5 |IL of prepared Enzynie mix (enzyme (final concentration. 5
ng/ul), mixed with BSA and DTT in 1x KB) is added to initiate kinase reaction using LFill (Bio-
TEK). Assay plate is incubated at room temperature for 2 hours. Detection mix is prepared by
adding both Mab PT66-K and Streptavidin-XL*™ into 0.5 x KB solution containing KF (final
concentration, 125 mM}), EDTA (final concentration, 50 mM) and BSA (final concentration, 100
rg/ml) in. At the end of reaction, 10 pL of detection mix is added and incubated for 30 minutes
ar room temperature before measurement. HTRF signal is detected using Analyst-GT (molecular

dynamic).

Reporter assay in U208 cells using RE1-pGL3 for IGF1-S3-5 or INSR-S3-5
[0150] Seed 10M cells / T175 Flask in Mc Coy 10% FBS and 4 days later. suck off media

and add fresh media. Next day (5 days after seeding), trypsinize cells, wash once with PBS, then
resuspend-cells in Mc-Coy media 4% delipidated serum with P/S/G. Count cells and dilute to
400,000 cells/ml.

[0151] For 95 ml of cells (400000 cells/nil (40M)), prepare the following DNA/Fugene6
nx: 5 ml Mc-Coy media without serum; 120 g DNA mix (20 ng IGF1R-S3-5 or INSR-S3-
5+100 pg RE1-pGL3); and 240 pL Fugene6 reagent, Incubate DNA/ Fugene6 mix for 15 min
before adding 1t to cells in 4% delipidated serum. Dispense 50 yL / well in 384 well plate. 22-
24h later. add 50 nL of serially diluted compounds using pinhead. 30 min later, add 2 pL of 26X
[GF1 (or 100X Insulin) dose diluted in Mc-Coy 4% delipidated serum using {-Fill. 30 hours

Tater. add 25 pL 100% bright-glo and read on Analyst-GT for measuring luminescence.

etk
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[0152] Itis understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled 1n the art and are to be included within the spirit and purview of this
applicarion and scope of the appended claims. All publications, patents, and patent applications

cited herein are hereby incorporated by reference for all purposes.
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Claims

L. A compound having Formula (1):

R2
= | R 4 I\]
(R4)n_\ ~ )\ R
RS N N [?l
R® w

or pharmaceutically acceptable salts thereof; wherein

|
WAV Vo

RB ,R10 |
6 | R10 j%\ﬁli RS R10
R\]/KN'/ R?’A\ \|/Aﬁ4’
}

W is R® ,

(h

A" and A" are independently C or N;

each AZand A'is C, or one of A2 and A% is N when R® and R form a ring;

B and C are independently an optionally substituted 5-7 membered carbocyclic ring,
aryl. heteroaryl or heterocyclic ring containing N, O or S;

Z'. Z’ and Z* are independently NR'', C=0, CR-OR, (CR3)1.2 or =C-R'%

R' and R? are independently halo, OR”, NR(RIZ), SR”, or an optionally substituted C, 4
alkyl, Cy alkenyl or C;4 alkynyl; or one of R'and R%is H;

R%is (CR1)02502R "%, (CR2)0.2S0NRR', (CR2)02C0O12R", (CR12)0.2CONRR ™ or cyano;

R* R% R” and R' are independently an optionally substituted C,.galkyl, C, ¢ alkenyl or
C alkynyl; OR', NR(R'). halo, nitro, SO,R"?, (CR2),R" or X: or R*, R” and R" are
independently H,

R,R”and R are independently H or C. alkyl;

R% and R? are independently C.qalkyl, Cs.4alkenyl, Cy.4alkynyl, halo or X, or one of RS
and R” is H when R' and R? form a ring; and provided one of R® and R is X;

alternatively, R' and R, or R®and R7, R’ and RS, or R and RIO, when attached to a
carbon atom may form an optionally substituted 5-7 membered monocyclic or fused carbocyclic
ring. aryl, or heteroaryl or heterocyclic ring comprising N, O and/or S; or R’.R® R? and R" are

absent when attached to N;
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R'!is H, Cy.6 alkyl, Caqalkenyl, (CR2),CO; 2R, (CR;),0R, (CR2),R", (CR),NRR",
(CR,),CONRR " or (CR»),S0, 2R "%

R'? and R" are independently an optionally substituted 3-7 membered saturated or
partially unsaturated carbocyclic ring, or a 5-7 membered heterocyclic ring comprising N, O
and/or §: aryl or heteroaryl; or R7is H, Ci¢alkyl;

X is (CRy),Y. cyano, CO,2R "2, CONR(R'), CONR(CR),NR(R'"), CONR(CR),0R".
CONR(CR2),SR"%. CONR(CR3),S(0)12R" or (CR)16sNR(CR;),0R";

Y is an optionally substituted 3-12 membered carbocyclic ring, a 5-12 membered aryl, or
a 5-12 membered heteroary! or heterocyclic ring comprising N, O and/or S and attached to Alor
A% or both via a carbon atom of said heteroaryl or heterocyclic ring when q in {CR3)qY is 0; and

n. p and q are independently 0-4.

2. The compound of claim 1,wherein R'is halo or Cioalkyl;
R%is H or NH,: or
R’ and R’ together form an optionally substituted 5-6 membered aryl, or heteroaryl or

heterocyclic ring comprising 1-3 nitrogen atoms.

3 The compound of claim | or claim 2, wherein R*is SO,R"?, SO,NH,, SO;NRR",
CO,NH,, CONRR'2, CO2R*, or cyano; and
R'2is Cie alkyl, an optionally substituted Cs.5 cycloalkyl, Cs5 cycloalkenyl, pyrrolidinyl,

piperazinyl, piperidinyl, morpholinyl or azetidinyl.

4. The compound of any one of claims 1-3, wherein RS, Rsy, R’ and R’ are

independently H. and n is Q.

3. The compound of any one of claims 1-3, wherein R%is OR'2, and R"is Cy.6

alkyl.

6. The compound of any one of claims 1-3, wherein said compound is of Formula

)
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. e
—d R = ‘\l
a1

R
Ho g

R )

wherein R is halo or C, ¢alkyl;

R%is H; or _

R! and R? together form an optionally substituted 5-6 membered heteroaryl or
heterocyclic ring comprising one or two nitrogen atoms;

R®is isopropoxy or methoxy;

one of RY and R? is (CR3),Y and the other is Cy.¢ alkyl, cyano, CO,,R"2, CONR(R') or
CONR(CR3),NR(R");

Y is an optionally substituted Cs.5 cycloalkyl, C35cycloalkenyl, or phenyl; or Y is
pyridyl. pyrazolyl, isoxazolyl, imidazolyl, thiazolyl, benzimidazolyl, pyrrolidinyl. piperazinyl,
piperidinyl, morpholinyl, azetidinyl, heptamethyleneimine or octamethyleneimine, each of

which is attached to the phenyl ring via a carbon atom when q in (CR2)qY is O;

nis 0-1:. and
qis 0-4.
7. The compound of claim 6, wherein one of R¥and R is (CR3)Y and the other is

C 4 alkyl; and n and q are independently O.

8. The compound of claim |, wherein said compound is of Formula (3A) or (3B):
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R2
1
L 1 L)
n . - _H
3 N N N
R F|1 =
O
RE
£ "CH
A S A
N~ NN
R3 |1| RS
73
Z'-72  (3B)
wherein B and C together form
/
\ O
N R \
/ N
R or R .

Z', Z*and Z° together form
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! Y SV
3/ WARVIRV,V,V; A JQI'U Ay
s ?I 1?1 (e}
0O o 3 RH ) R“ .
/
\ - IVARVARNA YY)
NV VAN V.V \ s Q:g
N [ & S
\RH
u , HO or OH :
or tautomers thereof;

R' is halo or Ci¢alkyl;

R%is H; or

R' and R? together form an optionally substituted 5-7 membered carbocyclic ring. aryl,
or heteroaryl or heterocyclic ring comprising N, O and/or §; and

‘ R®is isopropoxy or methoxy.

' 9. The compound of claim 8, wherein each R'' is (CR,),CO, 2R, (CR7),0R,

(CR2),R ", (CR),NRR ? or (CR;),CONRR"?;

‘ R and R" are independently H or Cy. alkyl; and

]

‘ R is an optionally substituted piperidinyl, azetidiyl, tetrahydropyranyl, cyclohexyl,

morpholinyl. pyrrolidinyl. heptamethyleneimine, octamethyleneintine, a bicyclic amine or

diamine derivative, quinuclidin-3-yl. 8-methyl-8-aza-bicyclo[3.2.1]oct-6-y1], or 9-methyl-9-aza-

bicyclo[4.2.1]nonan-7-yl.

10. The compound of claim 1, wherein said compound is of Formula (4A) or

Formula (4B):
RZ
f R /I T\P
R
N x> H
N NN
R
H e
B2 |
\A2 Re
t

Re (4A)
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B s

R2
4 “ | al #
(R <
N N
3
R L o

40

RO (4B);

R'and R? togerher farm an optionally substituted 5-7 membered carbocyclic ring, aryl,

or heteroaryl or heterocyclic ring comprising N, O and/or S:

R®is isopropoxy or methoxy; and

B? and B? are independently an optionally substituted 5-6 membered aryl or heteroaryl

containing N, O or S.

L1. The compound of claim 1, wherein said compound is selected from the group

consisting of

] N=
>—o HN—4, :%*CI
N
HN
O
N
) O
(2-(5-chloro-2-(2-1sopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenylamino)
pyrimidin-4-ylaminoe)phenyl)(pyrrolidin-1-
yl)methanone
2 =
>- HN—-@:%—Q
N
HN
o
HN‘O
A

2-(5-chloro-2-(2-isopropoxy-5-methyl-d-( 1 -
methylpiperidin-4-yh)phenylamino)
pycimidin-4-ylamine)-N-
cyclopentylbenzamide

151
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i
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N2-(4-((1r,dr)y-d4-(N-(2-methoxyethyl)-N-
methylamino)cyclohexyl)-2-isopropoxy-5-
methylphenyl)-5-chloro-Nd-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-
diamine

125 .
N
Lo A

HN .20
Cljl\/§N ,
QN oy
3-(5\\0 OY
5-(4-(2-(isopropylsulfonyl)phenylamino}-
5-chloropyrimidin-2-ylamino)-4-
isopropoxy-N-methyl-2-((R)-4-(4-

methylpiperazin-1-yl)cyclohex-1-
enyl)benzamide
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3 126

NP C
l
HN*:NU:NQ
o H

o= :O

Y

N,

/N\

N2-(4-((1R,2S5,4R)-2 4-bis(dimethylamino)
cyclohexyl)-2-isopropoxy-5-methylphenyt)-5-
chloro-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine

4 127

= Cl
HN)[\J\\/I\J\/IE[\JJQ>
e A

N2-(4-((1R,28.45)-2,4-bis(dimethylamino)
cyclohexyl)-2-isopropoxy-5-methylphenyl)-5-
chloro-N4-(2-(isopropylsulfonyl)
phenyhpyrimidine-2.4-diamine

N Cl
T J@

HN N N

O H

0=$=0

/N\

128

\r

/N\

2-(5-chloro-2-(4-((1s,4s)-d-(dimethylanuno)
cyclohexyl)-2-isopropoxy-S5-
methylphenylamino) pyrimidin-4-ylamino)-
N.Ndimethylbenzenesulfonamide
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QL O

NN

2?5:0 Oj/
5-(4-(2-(isopropylsulfonyl)phenylamino)-
5-chloropyrimidin-2-ylamino)-4-
isopropoxy-N-methyl-2-((5)-4-(4-
methylpiperazin-1-ylcyclohex-1-
enyl)benzamide

| H H

HN

Cla H
[ X
Seeve
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N-methylbenzamide
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chloropyrimidin-2-ylanino)-4-isopropoxy-
N-methylbenzamide
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5-(4-(2-(isopropylsulfonyl)phenylamino)-
S-chloropyrimidin-2-ylamino)-4-
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5-chloro-N4-(2-(isopropylsulfony)phenyl)-
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morpholinomethyl)-phenyl)pyrimidine-
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3-chloro-N2-(4-((1r,4r)-4-(dimethylamino)
cyclohexyl)-2-isopropoxy-5-methylphenyl)-
Nd-(2-(pyrrolidin-1-ylsulfonyl)phenyl)
pytimidine-2,4-diamine
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4-yl)phenyl)-Nd-(2-(isopropylsulfony!)
phenyl)-5-methylpyrimidine-2.4,6-triamine
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(R)-5-chloro-N2-(2-isopropoxy-5-methyl-4-
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sulfonyl)-phenyl]-pyrimidine-2 4-diamine
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S-chloro-N2-(4-chloro-2-isopropoxy-5-(3-
methylisoxazol-5-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)pyrimidine-2,4-
diamine

139

Q HN—<\

NH

6-(4-(2-(isopropylsulfonyl)phenylamino)-
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6-(4-(2-(isopropylsulfonyl)phenylamino)-
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5-chloropyrimidin-2-ylamino)-2-
(tetrahydro-2H-pyran-4-yl)-5-
isopropoxyisoindolin-1-one
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3-Chloro-N2-[4-(4-dimethylanino-
cyclohexyl)-2-isopropoxy-3-methyl-phenyl]-
N4-[2-(propane-2-sulfonyl)-phenyl]-
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N=
o>_ HN—G, }m
N
e
Ox,
_{‘*‘o

3-Chlero-N2-[2-isopropoxy-5-methyl-4-(4-
methylamino-cyclohexyl)-phenyl]-N4-[2-
(propane-2-suifonyl)-phenyl]-pyrimidine-2,4-
chamie

23

—N
\

22

—NH

3-(4-(2-(isopropylsulfonyl)phenylamino)-5-
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3-Chloro-N2-(2-isopropoxy-4- {4-[(2-
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S-methyl-phenyl)-N4-[2-(propane-2-
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5-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino } -4-
isopropoxy-N-methyl-2-[3-(4-methyi-
piperazin-I-yi)-propyl]-benzamide
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cyclohexyl)-2-isopropoxy-5-methylphenyl)-
N4-(2-(isopropylsuifonyl)phenyl)pyrimidine-
Z.4-diamine
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5-chloro-N2-(2-isopropoxy-5-methyi-4-
(piperidin-2-yl)phenyl)-N4-(2-
(isopropylsulfonyphenyl)pyrimidine-2,4-
dianine
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6-(4-(2-(isopropylsulfonyl)phenylamino)-
5-chleropyrimidin-2-ylamino)-5-
isopropoxy-2-((R)-pyrrolidin-3-
yl)isoindolin-1-one
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(piperidin-4-yl)phenyl)-N4-
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phenyl)pyrimidine-2,4-diamine
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3-chloro-N2-(4-(( ir,4r)-4-(dimethylamino)
cyclohexyl)-2-isopropoxy-5-methylphenyl)-
N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-
2.4-diamine
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5-chloro-N2-(2-isopropoxy-5-methyl-4-
((1s,4s)-4-(4-methylpiperazin-1-
vheyclohexyl)phenyl)-N4-(2-
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5-chloro-N2-(2-isopropoxy-3-methyl-4-
((1r,dr)-d-(d-methylpiperazin-1-
yhcyclohexyl)phenyl)-N4-(2-
(isopropylsulfonyl)pheny)pyrimidine-2,4-
diamine
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4-(6-{5-Chloro-4-[2-(propane-2-sulfonyl)-
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yl}-piperidine-1 -carboxylic acid
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(25,45)-4-(6-(4-(2-(1sopropylsulfonyl)
phenylamino)-5-chloropyrimidin-2-
ylamino)-5-isopropoxy-1-oxoisoindolin-2-
yDpyrrolidine-2-carboxylic acid
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(25,4R)-4-(6-(4-(2-(isopropylsulfonyl)
phenylamino)-5-chleropyrimidin-2-
ylamino)-3-isopropoxy-1-oxoisoindolin-2-
yl)pyrrolidine-2-carboxylic acid
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5-Methyl-N2-[4-methy!-5-(1-methyl- 1 H-
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Né-[2-(propane-2-sulfonyl)-phenyl}-
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6-(4-(2-(isopropylsulfonyl)phenylamino)-
5-chloropyrimidin-2-ylamino)-2-
((azetidin-3-y)methyl)-5-
isopropoxyisoindolin-1-one
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6-(4-(2-(1sopropylsulfonyl)phenylamino)-
S-chloropyrimidin-2-ylamino)-5-
isopropoxy-2-((S)-quinuclidin-3-
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6-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino}-5-
isopropoxy-2-(8-methyl-8-aza-
bicyclo[3.2.1]oct-6-y1)-2,3-dihydro-
isoindol-1-one
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N2-(2-isopropoxy-4-methyl-5-(6-(d-
methylpiperazin-1-y)pynidin-3-yDphenyl)-
N4-(2-(isopropylsulfonyl) phenyl)-5-
methylpyrimidine-2.4-diamine
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N2-(2-isopropoxy-4-methyl-5-(6-
morpholinopyridin-3-yphenyl}-N4-(2-

(isopropylsulfonyl)phenyl)-5-
methylpyrimidine-2.4-diantne
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phenylamine)-5-chloropyrimidin-2-
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yl)-N-ethylpiperidine-1-carboxamide
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6-(4-(2-(isopropylsulfonyl)phenylamino)-
5-chloropyrimidin-2-ylamino)-5-
fluoroisoindolin-1-one
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N2-(2-isopropoxy-4-methyl-5-(6-(piperazin-
L-yD)pyridin-3-yl)phenyl)-N4-(2-
(isopropylsulfonyl} phenyl)-5-
methylpyrimidine-2.4-diamine
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N2-(5-(6-(2-morpholincethylamino) pyridin-
3-y1)-2-isopropoxy-4-methylphenyl)-N4-(2-
(isopropyl-sulfonyljphenyl)-5-
methylpyrimidine-2 4-diamine
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N2-(2-isopropoxy-4-methyl-3-(2-(4-
methylpiperazin-1-yl)pyridin-4-yl)phenyl)-
N4-(2-(isopropylsulfonyl) phenyl)-3-
methylpyrimidine-2.4-diamine
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carboxylate
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5-methylpyrimidin-2-ylamino)-1,4-
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c]pyrazol-3-ylymethanel
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3-chloro-N2-(2-1sopropoxy-5-methyl-4-
((1s,48)-4-(methylamino)cyclohexyl) phenyl)-
N4-(2-(isopropylsulfonyl) phenyl)pyrimidine-
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S-chloro-N2-(2-isopropoxy-4-methyl-5-(3-
methylisoxazol-5-yl)phenyl)-N4-(2-
(isopropylsulfonyphenyDpyrimidine-2,4-
diamine
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Ethyl 7-(4-(2-(isopropylsulfonyl)
phenylamino)-5-chloropyrimidin-2-
ylamino)-1,4-dihydro-6-
isopropoxyindeno[l,2-c]pyrazole-3-
carboxylate

N2-(1.,4-dihydro-6-isopropoxy-3-((4-
methylpiperazin- | -yl)methyl)indeno[1,2-
clpyrazol-7-yl)-N4-(2-
(isopropylsulfonyl)phenyl)-3-
methylpyrimidine-2,4-diamine
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N2-(1,4-dihydre-6-isopropoxy-3-
(morpholinomethyl) indeno[ 1,2-c]pyrazol-
7-y1)-N4-(2-(isopropylsulfonyl) phenyl)-3-
methylpyrimidine-2,4-diamine
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methylisoxazol-5-yl)phenylamino)pyrimidin-
4-ylamino)-N,N-dimethylbenzenesulfonamide N2-(3-((4-aminopiperidin- 1 -yhymethyl)-
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clpyrazol-7-yI)-N4-(2-
(isopropylsulfonyl)phenyl)-5-
methylpyrimidine-2 4-diamine
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3-chloro-N2-(2-isopropoxy-4-methyl-5-(5- &
methyl-1H-pyrazol-3-yl)phenyl)-N4-(2- ©
(isopropylsulfonyl) phenyl)pyrimidine-2 4-

dizmine N2-(1,4-dihydro-6-isopropoxy-3-

{(piperidin-4-ylamino)methyl}indeno[1,2-
clpyrazol-7-yl)-N4-(2-
(isopropylsulfonyl)phenyl)-5-
methylpyrimidine-2,4-diamine
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{isopropylsulfonyl) phenyl}pyrimidine-2,4- 5-chloropyrimidin-2-ylamino)-2,3-
diamine dihydro-5-isopropoxyinden- 1 -one
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5-chloro-N2-(2-isopropoxy-4-methyl-5-(2-
wethyl- 1 H-imidazol-4-yl)phenyl)-Nd-(2-
(isopropylsulfonyl) phenyl)pyrimidine-2,4-
diamine

(5-(5-(4-(2-(isopropylsulfonyl) phenylamino)-

5-methylpyrimidin-2-ylamine)-4-isopropoxy-
2-methylphenyljisoxazol-3-ylymethanol
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6-(4-(2-(isopropylsulfonyl)phenylamino)-
S-methylpyrimidin-2-ylamino)-2,3-
dihydro-3-isopropoxyinden-1-one
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6-(4-(2-(isopropylsulfonyl)phenylamino)-
5-methyl pyrimidin-2-ylamino)-2,3-
dihydro-3-isopropoxy-1H-inden-1-ol
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4-(6-( 5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino] -pyrimidin-2-ylamino}-5-

isopropoxy-1-oxo-1,3-dihydro -iscindol-2-
yl)-piperidine-1-carboxylic acid ethyl ester
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5-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino}-pyrimidin-2-ylamino §-6-
isopropoxy-2-(1 -methyl-pipendin-4-yl)-
isoindole-1,3-dione
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N2-(2-isopropoxy-4-methyl-5-(3-((piperazin-
1-y)methyl)isoxazol-5-yl)phenyl)-N4-(2-
(isopropyl-sulfonyl)phenyl)-5-
methylpyrimidine-2.4-diamine
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N2-(5-(3-((diethylamino)methyl} isoxazol-5-
yl)-2-isopropoxy-d4-methylphenyl)-N4-(2-
(isopropyl-sulfonyl)phenyl)-5-
methylpyrimidine-2.4-diamine
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N2-(2-isopropoxy-4-methyl-5-(3-((4-(2-
morpholinoethyl)piperazin-1-
vDmethylisoxazol-3-yl)phenyl)-Nd-(2-
(1sopropylsulfonyl)phenyl)-5-
methylpyrinudine-2.4-diamine
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(28, 45)-4-(6-{ 5-Chloro-4-[2-(propane-2-
sulfonyl)-phenylamino]-pyrimidin-2-
ylamino}-5-isopropoxy-1-oxo-1,3-

dihydro-isoindol-2-y)-pyrrolidine-2-
carboxylic acid anude
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6-15-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino }-5-
isopropoxy-2-piperidin-4-yl-2,3-dihydro-
isoindol-1-one
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6-(4-(2-(isopropylsulfonyl)phenylanmino)-
5-chloropyrimidin-2-ylamino)-5-
isopropoxy-2-(1-isopropylpiperidin-4-
yl)iscindolin-1-one
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5-(3-(d-(2-(isopropylsulfonyl) phenylamino)-
S-chloropyrimidin-2-ylamino)-4-isopropoxy-
2-methylphenyD-N-(2-
morpholinoethyl)isoxazole-3-carboxamide
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(5-(5-(4-(2-(isopropylsulfonyl) phenylamine)-
S-chloropyrimidin-2-ylamino)-4-isopropoxy-
2-methylphenyl)isoxazol-3-y1)(4-
ethylpiperazin-1-yl)methanone
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5-(5-(4-(2-(isopropylsulfonyl}phenylamino)-
5-chloropyrimidin-2-ylamino)-4-isopropoxy-
2-methylphenyl)-N-methoxyisoxazole-3-
carboxamide
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6-(4-(2-(isopropylsulfonyl)phenylamino)-
5-chloropyrunidin-2-ylamino)-5-
isopropoxy-2-(2-(4-(piperidin-1-
yD)piperidin- 1 -vl)ethyl}isoindclin-1-one
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6-15-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino } -5-
isopropoxy-2-(1-methyl-piperidin-4-yl)-
2.3-dihydro-isoindol- 1-one
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6-(4-(2-(1sopropylsulfonyl)phenylamino)-
5-chloro pyrimidin-2-ylamino)-2-(1-(2-
(dimethylamino)ethyl) piperidin-4-yl)-5-
isopropoxyisoindolin-1-one
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5-Chloro-N2-(2-isopropoxy-5-methyl-4-
morpholin-4-ylmethyl-phenyl)-N4-[2-

{propane-2-sulfonyl}-phenyl]-pyrimidine-2,4-
diamine
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N2-(4-(1 H-benzo[d]imidazol-2-yl)-2-
isopropoxy-5-methylphenyl)-5-chloro-N4-(2-
(isopropylsulfonyl) phenyl}pyrimidine-2.4-
diamine
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5-(4-(2-(isopropylsulfonyl)phenylamino)-3-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-
methyl-2-((pyrrolidin-1-yl)methyl)benzamide
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5-(4-(2-(1sopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-
methyl-2-(piperidin-4-yl)benzamide
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6-(4-(2-(isopropylsulfonyl)phenylanino)-
5-chloropyrimidin-2-ylamino)-5-
isopropoxy-2-(1-(2-(pyrrolidin-}-
yhethylpiperidin-d-yl)isoindolin-1-one
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isopropoxy-2-methyliscindolin-1-one
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8-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino) pyrimidin-2-ylamino)-9-
isopropoxy-3-methyl-1,2.3.4-
tetrahydrobenzo[c][ 1, 7]naphthyridin-
6(5H)-one

186

o HN—(QCI
HN:

O,
o
0 %
N _<
HO/\/@

(5)-6-(5-chloro-4-(2-(isopropylsultonyl)
phenylamino) pyrimidin-2-ylamino}-2-(1-
(2-hydroxyethyl)piperidin-3-yl)-5-
isopropexyisoindolin- 1 -one
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5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamine)-4-isopropoxy-N-
methyl-2-(morphotinomethyl)benzamide
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4.(4-(2-{isopropylsulfonyl)phenylamino)-5-

chloropyrimidin-2-ylamino)-5-isopropoxy-2-
methylbenzoic acid
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3-chloro-N2-(2-isopropoxy-5-methyl-4-
(piperidin-4-yl)phenyl)-N4-[2-(propane-2-
suifonyl)-phenyi]-pyrimidine-2 4-diamine
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(R)-6-(5-chloro-4-(2-
(isopropylsulfonyl)phenylamino)
pyrimidin-2-ylamino)-2-(1-(2-
hydrexyethyl)piperidin-3-yl)-5-
isopropoxyisoindolin-1-one
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6-(5-chloro-4-(2-(1sopropylsulfonyl)
phenylamino) pyrimidin-2-ylamino)-5-
isopropoxy-2-(1,2,2,6,6-pentamethyl
piperidin-4-yhisoindolin-i-one
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(25,48)-4-(6-(5-chloro-4-(2-
(isopropylsulfonyl) phenylamino)
pyrimidin-2-ylamino)-3-isopropoxy-1-
oxoiseindolin-2-y)- 1-methylpyrrolidine-2-
carboxamide
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S-chloro-N2-{2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-[2-
(propane-2-sulfonyl)phenyl]-pyrimidine-2,4-
diamine
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(4-(4-(2-(isopropylsulfonyl) phenylamino)-5-
chloropyrimidin-2-ylamino)-5-isopropox y-2-
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vlymethanone
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5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-(1-
methylpiperidin-4-ypiperidin-d-ylyphenyl)-
N4-(2-(1sopropylsulfonyl} phenyl)pyrimidine-
2 d-diamime
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5-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino) pyrimidin-2-ylamino)-2-(1-
(2-hydroxyethylpiperidin-4-yl)-6-
isopropoxyisoindoline-1,3-dione
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2-(d-(5-(5-chloro-4-(2-{isopropylsulfouyl)
phenylamino) pyrimidin-2-ylamine)-6-
isopropoxy-1,3-dioxoisoindolin-2-
yhpiperidin-1-yl)acetamide
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3-(4-(5-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino)pyrimidin-2-ylamino)-6-
isopropoxy-1,3-dioxoisoindolin-2-
yDpiperidin-1-yl)propanenitrile
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3-chloro-N2-(2-isopropoxy-5-methyl-4-(6-(4-
methylpiperazin-1-yl)pyridin-3-yl)phenyl)-
N4-(2-(isopropylsulfonyl) phenyl)pyrinidine-
2, 4-diamine
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5-chloro-N2-(2-cyclobutoxy-5-methyl-4-
(piperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfony)phenyl)pyrimidine-2,4-
diamine
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2-[4-(4-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino}-5-
isopropoxy-2-methyl-phenyl)-piperidin-1-yl]-
ethanol
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($)-5-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino) pyrimidin-2-ylamino)-6-

isopropoxy-2-(1-methylpyrrolidin-3-
yhisoindoline-1,3-dione
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(8)-5-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino) pyrimidin-2-ylamino)-2-(1-
(2-hydroxyethyl)pyrrolidin-3-yl)-6-
isopropoxyisoindoline-1,3-dione
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($)-5-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino) pyrimidin-2-ylamino}-6-
isopropoxy-2-(1-methylpyrrolidin-3-
yhisoindoline-1,3-dione
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3-chloro-N2-(2-isopropoxy-4-(1-(2-
methoxyethylpiperidin-d-yi)-5-
methylphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine
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N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
{isopropylsulfonyl)phenyl)-5-
methylpyrimidine-2.4-diamine
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5-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yi)phenyl)-N4-(2-
(propylsulfonyl)phenyl)pyrimidine-2,4-
diamine
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2-(5-chloro-2-(2-1sopropoxy-5-methyl-4-(1-

methylpiperidin-d-yliphenylamiuno)
pyrimidin-d-ylamino)-N,N-
dimethylbenzenesuifonamide
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6-(4-(2-(isopropylsulfonyl)phenylamino)-
5-chloropyrimidin-2-ylamino)-3-
1sopropoxy-2-(1-methylpiperidin-4-
yl)isoindolin-1-one
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6-(4-(2-(isopropy!sulfonyl)phenylamino)-
S-chloropyrimidin-2-ylamino)-5-
isoprepoxy-2-((6S.7R)-9-methyl-9-aza-
bicyclo(4.2.1]nonan-7-ylisoindolin- 1 -one
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4-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamine]-pyrimidin-2-ylamino }-6-
methyl-quinoline-2-carboxylic acid amide
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4-{5-Chloro-4-[2 -(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino }-6-
methyl-quinoline-2-carboxylic acid
methylamide
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3-chlore-N2-(2-isopropexy-5-methyl-4-(1-
methylpiperidin-d-yl)phenyl)-N4-(2-
{(pyrrolidin- 1 -ylsulfonyl)phenyl) pyrimidine-
2.d-diamine
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3-chloro-N4-(2-

‘, (cyclobutylaminosulfonyl)phenyl)-N2-(2-
isopropoxy-5-methyl-4-(1-methylpiperidin-4-
vhphenyl)pyrimidine-2 4-diamine
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2-(2-(2-isopropoxy-3-methyl-4-(1-
methylpiperidin-4-yhphenylamino)-5-

! chloropyrimidin-4-ylamino)-N,N-
i dimethylbenzamide
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2-(2-(2-isopropoxy-3-methyi-4-(1-

methylpiperidin-d-yl)phenylamino)-35-
chloropyrimidin-4-ylamino) benzamide
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4-15-Chloro-4-[2-(propane-2-sulfonyl}-
phenylamine]-pyrimidin-2-ylamino} -
quinoline-2-carboxylic acid (2-morpholin-
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4-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamine}-pyrinidin-2-ylamino } -
quinoline-2-carboxylic acid [2-(4-methyl-
piperazin-|-yl)-ethyl)-amide
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4-{5-Chloro-4-[2-(propane-2-sulfonyl)-
phenylamino]-pyrimidin-2-ylamino}-
quinoline-2-carboxylic acid piperidin-4-
ylamide
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N2-(2-isopropoxy-5-methyl-4-(piperidin-
4-yl)phenyl)-N4-(2-
(methy!sulfonyl)phenyl)-7TH-pyrrolo[2,3-
d]pyrimidine-2.4-diamine
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3-chloro-N2-(2-isoprepoxy-5-methyl-d-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(aminosulfonylphenylpyrimidine-2.4-
diamine
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3-chloro-N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(methylsulfonyl)phenylypyrimidine-2 4-
diamine
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5-chloro-N2-(2-fluoro-5-methyl-4-(1-
methylpiperidin-4-yhphenyl)-N4-(2-
(aminosulfonyl)phenyl)pyrinidine-2,4-
diamine
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N2-(4-(1-ethylpipenidin4-yl)-2-
isopropoxy-5-methylphenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-7H-
pyrroto[2,3-d]pyrimidine-2,4-dianine
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2-(4-(5-isopropoxy-4-(4-(2-
(isopropylsulfouyl) phenylamino)-7H-
pyrrolo[2,3-d]pyrimidin-2-ylamine)-2-
methylphenyl)piperidin-1-vl)propan-1-ol
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N2-(2-isopropoxy-4-( | -isopropylpiperidin-
4-y1)-5-methylphenyl)-Nd4-(2-
(isopropylsulfonyl)phenyl}-7H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine
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5-chlore-N4-(2-(cyclobutylsulfonyl)phenyl)-
N2-(2-isopropoxy-5-methyl-4-(1-
methylipiperidin-4-yl)phenyDpyrimidine-2,4-
diamine

5-chloro-N4-(2-(isopropylsulfonyl) phenyl)-
N2-(2-methoxy-5-methyl-4-phenyl)-
phenyDpyrimidine-2.4-diamine
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3-chloro-N4-(2-cyanophenyl)-N2-(2-
methoxy-3-methyl-4-phenyl)-
phenyl)pyrimidine-2,4-diamine
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2-(4-(5-isopropoxy-4-(4-(2-
(isopropylsulfonyl) phenylamino)-7H-
pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin-1-ylethanol
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N2-(2-isopropoxy-5-methyl-d-(1'-methyi-
1. 4'-bipiperidin-d-yDphenyl}-N4-(2-
(1sopropylsulfonyl) phenyl)-7H-
pyrrolof2,3-d]pyrinudine-2,4-diamine
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N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N6-(2-

(1sopropylsulfonyl)phenyl)-9H-purine-2,6-
diamine
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2-(5-chloro-2-(5-methoxy-2-methylbiphenyl-
4-ylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide
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5-chloro-N4-(2-(isopropylsulfonyl) phenyl}-
N2-(2-methoxy-5-methyl-4-(4-
methylphenyl)-phenyl)pyrimidine-2,4-
diamine
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5-chloro-N4-(2-(isopropylsulfonyl) phenyl}-
N2-(2-methoxy-5-methyl-4-(4-fluorophenyl)-
phenylpyrimidine-2.4-diamine
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N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenybquinazoline-2 4-
diamine

N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-6-
methoxyquinazoline-2,4-diamine

N2-(2-isopropoxy-3-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfonyl)pheny!)-6,7-
dimethoxyquinazoline-2,4-diamine
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5-chloro-N4-(2-{isopropylsulfonyl) pheny})-
N2-(2-methoxy-5-methyl-4-(2,4-
diftuorophenyl)-phenyl)pyrimidine-2,4-
diamine
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2-(5-chloro-2-(4'-(dimethylamino)-5-
methoxy-2,3-dimethylbiphenyl-4-
vianuno)pyrimudin-4-ylamino)-N,N-
dunethylbenzenesulfonanude
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5-chloro-N2-(2-isopropoxy-3-methyl-4-
((1s.4s)-4-(pyrrolidin-1-
vhcyclohexyl)phenyl)-Nd-(2-
(isopropyisulfonyl)phenyl)pyrimidine-2,4-
diamine
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S-isopropoxy-6-(4-(2-(isopropylsulfonyl)
phenylamino)-7H-pyrrolof2,3-d]pyrimidin-

2-ylamino)-2-(piperidin-4-yl)isoindolin-1-
one
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N2-(4-(4-(dimethylamino)cyclohexyl)-2-
isopropoxy-S-methylphenyl)-N6-(2-
(isopropylsulfonyl)phenyl)-9H-purine-2,6-
diamine

N2-(2-isopropoxy-4-methyl-5-(3-
methylisoxazol-5-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-7H-
pyirolo[2,3-d]pyrimidine-2,4-diamine
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2-(3-chloro-2-(5-methoxy-2-methyl-4'-

morpholinobiphenyl-4-ylamino) pyrimidin-4-

vlamine)-N,N-dimethylbenzenesulfonamide
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2-(5-chiloro-2-(5-methoxy-2-methyl-4'-
(methylsulfonyl)biphenyl-4-
vlamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl}
pheaylamme) pyrimidin-2-ylamine)-5'-
methoxy-2"-methylbiphenyl-4-carboxamide
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N2-(2-isopropoxy-5-methyl-4-(piperidin-
2-yl)phenyl)-Nd-(2-(isopropyisulfonyl}
phenyl)-7H-pyrrolo[2,3-d}pyrimidine-2,4-
diamine
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N2-(2-isopropoxy-4-(1-(2-
methoxyethyl)piperidin-4-yl)-3-
methylphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)-7TH-pyrrolo[2,3-d]pyrimidine-2.4-
diamine
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3-(4-(5-1s0propoxy-4-(4-(2-
(isopropylsulfonyl) phenylamino)-7H-
pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin- 1 -yl)propan-1-ol
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2-(2-(4'-acetyl-5-methoxy-2-methylbiphenyl-
4-ylamino)-5-chloropyrimidin-4-ylamino)-
N,N-dimethylbenzenesulfonamide

SN
ssys
L .
R
O:S\\ H O
(o]
/N

\

4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino) pyrimidin-2-ylamino)-5'-
methoxy-N,2'-dimethylbiphenyl-4-
carboxamide

08 o

o
QL K
:,S: o
—N © >
\

4'-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)

phenylamino) pyrimidin-2-ylamino)-5'-
methoxy-2'-methylbiphenyl-4-carboxylic acid
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OH

2-(4-(5-isopropoxy-4-(4-(2-
(isopropylsulfonyl) phenylamino)-7H-
pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methylpheny)piperidin- | -yl)acetic acid

7 NH
(X
ﬂ N NH
s o
5 Y

L
OH

3-(4-(5-isopropoxy-4-(4-(2-
(isopropylsulfonyl) phenylamino)-7H-
pyrrolo[2,3-d]pyrimidin-2-ylamino)-2-
methy!phenyl)piperidin-1 -yl)propanoic
acid
NH

=N
N | A

N™ "NH

H
%:O O\(
[e]

N

%NH:

o}

2-(4-(5-1sopropoxy-4-(4-(2-
(1sopropylsulfonyl) phenylamino)-7H-
pyrrolo{2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl)piperidin- 1-yljacetamide
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2-(5-chloro-2-(2-methoxy-5-methyl-4-
{(pyridin-d-yl)phenylamino)pyrimidin-4-
ylamino)-N,N-dimethytbenzenesulfonamide

100

2-(5-chloro-2-(2-isopropoxy-5-methyl-4-
(pyridin-4-yl)phenylaminoc)pyrnmidin-4-
ylamino)-N,N-dimethylbenzenesuifonamide

101

Cer =
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o
N N/I\N
O:IS\\O H H o
/N
\ \O\J\

2-(5-chloro-2-(5-methyl-2-(1-
methylpiperidin-4-yloxy)-4-(pyridin-4-
yhphenylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide
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22 N

N
H
YE R

N O

NHz

3-(4-(5-isopropoxy-4-(4-(2-
(isopropylsulfonyl) phenylamino)-7H-
pyrrolo(2,3-d]pyrimidin-2-ylaming)-2-
methylpheny!)piperidin- | -yl)propanamide

/NH

Ne
SBSP
YEe A

223

4-(5-isopropoxy-4-(4-(2-
(isopropylsulfonyl) phenylamine)-7H-
pyrrojo[2,3-d]pyrimidin-2-ylamino)-2-
methylphenyl}-N,N-dimethylpiperidine- 1 -
carboxamide

NH
f
[ L 1)
N N/)\NH
H o

Y al

224

HN

N2-(2-isopropoxy-5-methyl-4-(piperidin-
3-yDphenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-7H-
pyrrolo[2,3-d)pyrimidine-2,4-diamine

182
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5-(5-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino) pyrimidin-2-ylamino)-4-
isopropoxy-N-methyl-2-(pyridin-4-
vlYbenzamide
103

I
NH A

0.
=
BH F
NN
Osg H Hog
o} \r
\ 5-(53-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamine) pyrimidin-2-ylamino)-2-(2-

Nuoropyridin-4-yl)-4-isopropoxy-N-
methylbenzamide

104

o

/N
\

5-td-(2-(isopropylsulfonyl)phenylamino)-5-
! chlorepyrimidin-2-ylamino)-4-isopropoxy-
N,2-dimethylbenzamide
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225

N2-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-3-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyt)-7H-
pyrrolo{2,3-d]pyrimidine-2,4-diamine

226 "
(Y
@N N/J\NH
H

e e

o™~

2-(3-(5-isopropoxy-4-(4-(2-
(isopropylsulfonylj phenylamino)-7H-
pyrrelo(2,3-d]pyrimidin-2-ylantine)-2-
methylphenyl)piperidin- 1 -yl}ethanol

227 NH

U
B
N N//LNH

Sz H o
13
5 Y

AN N
O/\/

N2-(2-isopropoxy-4-(1-(2-
methoxyethyl)piperidin-3-yl)-5-
methylphenyl)-Nd-(2-(isopropylsulfonyl)
phenyl}-7H-pyrrolo[2,3-d]pyrimidine-2,4-
diamine

183
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~ g
3-(d-(2-(isopropylsultonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-

methyl-2-(3-methyl- 1 H-pyrazol-5-
ylbenzamide

o
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N
|
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5-(4-(2-(isopropylsulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-N-
miethyl-2-(2-methylthiazol-5-yl)benzamide

107

X
i?se H " u OY
(@]

5-(4-(2-(isopropylsulfonyl)phenylamine)-5-
chloropyrimidin-2-ylamino)-4-isopropoxy-2-
methyl-N-(I-methylpiperidin-4-yl}benzamide
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228

NH
7
)
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HN

5-(5-isopropoxy-4-(4-(2-
(isopropylsulfonyl)phenylamino)-7H-
pyrrolo[2,3-d)pyrimidin-2-ylamino)-2-
methylphenyl)-N-methylpiperidine-2-
carboxanude

229

N6-(2-isopropoxy-5-methyl-4-(piperidin-
4-yl)phenyl)-N4-(2-(isopropylsulfonyl)
phenyl)- 1H-pyrazolo[3,4-d]pyrimidine-
4,6-diamine

230 N~NH

SR Ew
< o
%Y
' N
.

N6-(4-(1-ethylpiperidin-4-yI)-2-
isopropoxy-5-methylphenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidine-4,6-diamine
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5-(4-(2-(isopropyisulfonyl)phenylamino)-5-
chloropyrimidin-2-ylamino)-2-cyclopropyl-4-
isopropoxy-N-methylbenzamide

109

4'-(5-chloro-4-(2-(N,N-
dimethylsulfamoyl)phenylamino) pyrimidin-
2-ylamino)-2'-cyano-5'-isopropoxy-N-
methyibiphenyl-4-carboxannde

110 0

o

4

PeYe
e
N
O:IS\\O. o
o h

5-chloro-N4-(2-(sulfonylamino)phenyl)-N2-
(2-methoxy-5-methyl-4-(3-methyl-4-
(methylacetamidophenyl)-phenyl)pyrimidine-
2.4-diamine

231

232

233
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—_zZ

N6-(2-isopropoxy-5-methyl-4-(1-
methylpiperidin-4-yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-1H-
pyrazolof3,4-dlpyrimidine-4,6-diamine

f’\f"-NH
be
O Lk
Sso ©

RE: T

OoH

2-(4-(5-i1sopropoxy-4-(4-(2-
(isopropylsulfonyl) phenylamine)-1H-
pyrazoio{3,4-d]lpyrimidin-6-ylamino)-2-
methylphenyl)piperidin-1-yl)ethano]

N=NH
B
N N//LNH
S:O

R o
[\]
) Y

N

N

O\
N6-(2-isopropoxy-4-(1-(2-methoxyethyl)
piperidin-4-y1)-5-methylphenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidine-4,6-diamine
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4'-(5-chloro-4-(2-(N,N-
dimethylsulfamoyl)phenylamino) pyrimidin-
2-ylamino)-N-cyclopropyl-5-methoxy-2'-
methyibiphenyl-4-carboxamide

112

A

H

QLT O =
ol N ”4l‘ﬁ
Ny I:J,s\-o O

!

N-({4"-(5-chloro-4-(2-(N,N-
dimethylsulfamoyl) phenylamino) pyrimidin-
2-ylamino)-5-methoxy-2'-methylbiphenyl-4-
ylhmethylacetamide

113

-

N
H

(L L

Q\H A,
O;fg¢o O

) (—_)

0
i 5-chloro-N4-(2-(morpholinosulfonyl)
phenyl)-N2-(2-methoxy-5-methyl-4-(4
(methylacetamidophenyl)-phenyl}pyrimidine-
2. d-diamine
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234 -
N
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N™ TNH

N6-(4-(4-(dimethylamino)cyclohexyl)-2-
isopropoxy-5-methylphenyl)-N4-(2-
(isopropylsulfonyl)phenyl)- 1 H-
pyrazolo[3,4-d]pyrimidine-4,6-diamine

235

N~NH
4
B
N N//]\NH

NH

N6-(2-isopropoxy-5-methyl-4-(piperidin-

2-yl)phenyl)-N4-(2-(isopropylsulfonyl}

phenyl)-1H-pyrazelo(3,4-d]pyrimidine-

4,6-diamine
236

N~NH
q

P

A
E}O%(SEOY
O

5-isopropoxy-6-(4-(2-(isopropylsulfonyl)
phenylamino)- 1 H-pyrazolo[3,4-
d]pyrimidin-6-ylamino)-2-(piperidin-4-
ylisoindolin-1-one

186
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4'~(5-chloro-4-(2-(N-(cyclopropylmethyl)
sulfamoyl)phenylamino)pyrimidin-2-
ylamino)-3'-methoxy-N,2'-dimethylbiphenyl-
4-carboxamide

Iz

O~

4'(5-chloro-4-(2-(N-cycloburyl
sulfamoyl)phenylamino)pyrimidin-2-

} ylamine)-3"-methoxy-N,2'-dimethylbiphenyl-

4-carboxamide

o}

|
: 116
!
] Clr\\N O
e
4 Qﬁ Ay

iSe 0
3-chloro-N4-(2-(pyrrolidinosulfonyl) phenyl)-
i N2-(2-methoxy-5-methyl-4-(4-
acetamidomethylphenyl)-phenyl)pyrimidine-
2. 4-diamine

-

N
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N2-(2-isopropoxy-5-methyl-4-(piperidin-
4-yl)phenyl)-N4-(2-(isopropylsulfonyl)
phenyl)-5,6,7 8-tetrahydropyridof2,3-
dlpyrimidine-2,4-diamine

[}
)
Q\H N//KNH
$=o 0\(
O
N
H

N2-(2-isopropoxy-5-methyl-4-(piperidin-
4-yl)phenyl)-N4-(2-(isopropylsulfonyl)
phenyl)pyrido[2,3-d]pyrimidine-2,4-
diamine

N—~NH
4

. QI\N

I
N N’]\NH
S=p O\(
e}
ol
N

N
/

5-isopropoxy-6-(4-(2-(isopropylsulfonyl)
phenylamino)-1H-pyrazolo[3 4-
d]pyrimidin-6-ylaminoc)-2-(1-
methylpiperidin-4-yl)isoindolin-1-one
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4'-(3-chloro-4-(2-(N,N-dimethylsulfamoyl)
phenylamino) pyrimidin-2-ylamino)-5'-
methoxy-2"-methylbiphenyl-3-carboxylic acid

118 o

o
1Ly 2
N o
N © ~

A

4'-(4-(2-(N,N-dimethylsulfamoyl)
phenylamino)-5-fluoropyrimidin-2-ylamino)-
5'-methoxy-N,2'-dimethylbiphenyl-4-
carboxamide

119

~

2-(5-chloro-2-(5-methoxy-2-methyl-4'-
(marpholinosulfonyi)biphenyl-4-
vlamine)pyrimidin-4-ylamino)-N.N-
dimethylbenzenesulfonamide
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5-isopropoxy-6-(4-(2-(isopropylsulfonyl)-
5-methylphenylamino)- 1 H-pyrazolo[3,4-
d]pyrimidin-6-ylamino)-2-(1-
methylpiperidin-4-yl)isoindolin-1-one

N~NH
4

N lN"I\NH
LT
O

g

5-isopropoxy-6-(4-(2-(isopropylsulfonyl)-
S-methylphenylamino)-1H-pyrazolo[3.4-

d)pyrimidin-6-ylamino)-2-(1-(2-methoxy
ethyl)piperidin-4-yl)isoindolin-1-one

T‘NH
()
N//l\NH
320 O\r’
o
NH

N6-(2-isopropoxy-5-methyl-4-(piperidin-
2-yl)phenyl)-N4-(2-(isopropylsulfonyl)-5-
methylphenyl)-1H-pyrazolo[3,4-
dlpyrimidine-4,6-diamine




f

WO 2008/073687

120

121

243

oL

2-(5-chloro-2-(5-methoxy-2-methyl-4'-(4-
methylpiperazin-1-vDbiphenyl-4-
ylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide

244

5-chloro-N2-(2-isopropoxy-3-methyl-4-
((1r,4r)-d-(pyrrolidin- I-yl)cyclohexyl)
phenyl)-Nd-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine

245

2-(N-((1r,4r)-4-(4-(4-(2-(isopropylsulfonyl)
phenylamino)-5-chloropyrimidin-2-ylamino)-
S-isopropoxy-2-methylphenyl)cyclohexyl)-N--
methylamino)ethanol

189
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NH

N6-(2-isopropoxy-5-methyl-4-(piperidin-

3-yl)pheny!l)-N4-(2-(isopropylsulfonyl)-5-

methylphenyl)-1 H-pyrazolo[3,4-

djpyrimidine-4,6-diamine

HN
\
N/
s
HN N N
HO=S=O

YO

N
|

N2-(2-isopropoxy-4-(1-methylpiperidin-4-
yDphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-
diamine

HN=—y
N/
PNy
HN NN
\ro Hoss=0
N
OH

2-(4-(3-isopropoxy-4-(6-(2-
(isopropylsulfonyl) phenylamino)-9H-
purin-2-ylamino)phenyl)piperidin-{ -
yl)ethanol; and
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N2-(4-((1s,4s)-4-(N-(2-methoxyethyl)-N- N
methylamino)cyclohexyl)-2-1sopropoxy-5- !
methylphenyl)-5-chloro-N4-(2- ' o
(isopropylsulfonyl) phenyl)pyrimidine-2,4- N2-(2-isopropoxy-4-(1-methylpiperidin-4-
diamine yDphenyl)-N6-(2-(isopropylsulfonyl)
phenyl)-9H-purine-2,6-diamine.
12. A compound having Formula (5):
R2
& R\~
I
R | S
N N
R ]
R® w )

10 6 10
Rej/\ﬁli’ﬁ R?’A]\ R \%P4IR
AL ,1|\3\ Al

A' and A* are independently C or N;

each AZand A’ is C, orone of A2 and A’ is N when R®and R form a ring;

B and C are independently an optionally substituted 5-7 membered carbocyclic ring,
aryl. heteroaryl or heterocyclic ring containing N, O or S;

Z'. Z¥and Z° are independently NR”, C=0, CR-OR, (CR) 2 o1 =C—R'2;

R' and R? are independently halo, OR'2, NR(R"), SR™ oran optionally substituted Cy.¢
alkyl. Cyalkenyl or Cz4 alkynyl; or one of R'and R?is H;

R’ is (CR2)0250:R "2, (CR2)02S0:NRR %, (CR2)0.2C012R %, (CR3)92CONRR "2 or cyano;

190
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R”‘, R’ and R” and R'” when attached to a carbon atom, are independently H, an
optionally substituted C,.g alkyl, Cq.6 alkenyl or C;4alkynyl; OR'z, NR(R”). halo, nitro, SOan,
(CRy),R" or X; provided R® and R’ are not both H;

R,R'and R” are independently H or C, ¢ alkyl;

R and R’ are independently C,alkyl, Cz¢alkenyl, Cy¢alkynyl, halo or X, or one of RS
and R is H; and provided one of R¥and R’ is X

alternatively, R! and R% or R® and R7, R’ and Rs, or R? and R'®, when attached to a
carbon atom may form an optionally substituted 5-7 membered monocyclic or fused carbocyclic
ring, aryl, or heteroary!l or heterocyclic ring comprising N, O and/or §; or R, R® R” and R" are
absent when attached to N;

R'"is H, Crsalkyl, Cs¢alkenyl, (CR2),CQ12R, (CR2),0R, (CRy),R". (CR1),NRR",
(CR2),CONRR" or (CR;),50,.,R'?;

R' and R" are independently an dptionaily substituted 3-7 membered saturated or
partially unsaturated carbocyclic ring, or a 5-7 membered heterocyclic ring comprising N, O
and/or S; aryl or heteroaryl; or R'%ig H. Csalkyl;

X is (CR,),Y. cyano, CO,,R", CONR(R'?), CONR(CR3),NR(R'?), CONR(CR3),0R ",
CONR(CR3),SR'?, CONR(CR3),S(0)12R"? or (CR)1sNR(CR2),CR'%;

Y is an optionally substituted 3-12 membered carbocyclic ring, a 5-12 membered aryl, or
4 5-12 membered hereroaryl or heterocyclic ring comprising N, O and/or § and attached to Alor
A’ or both via a carbon atom of said heteroaryl or heterocyclic ring when q in (CRy),Y is 0; and

n, p and q are independently 0-4.
13. The compound of claim 12, wherein R' is halo or Cirsalkyl;
R%is H or NHy: or

R' and R? together forn an optionally substituted 5-6 membered aryl, or heteroaryl or

heterocyclic ring comprising 1-3 nitrogen atoms.

14, The compound of claim 12, selected from the group consisting of
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4'-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino) pyridin-2-ylamino)-3'-fluoro-
N-methylbiphenyl-4-carboxamide

5-chloro-N2-(3-isopropoxy-3-(piperidin-4-
yhpyridin-2-y)-N4-(2-(isopropyisulfonyl)
phenyl)pyridine-2 4-diamine

248 253 /
-
T -G
HN
N =
cl HQ \_¢
Cl NH
i :

o §_<
S-chloro-N2-(3-isopropoxy-5-(! - °©
methylpiperidin-a-ylpyridin-2-y))-N4-(2- 5-chloro-Nd4-(2-(isopropylsulfonylyphenyl)-
S;;oprop;tlsultonyl) phenylpyridine-2.4- N2-(2-methyl-3'-(methylsulfonyl)biphenyl-

1amne 4-yDpyridine-2,4-diamine
249

>7 2354 A )
iy iN \N—/ o CI# O ’
- QS
S SRR

7 e}
Q

5-chloro-N2-(5-(1-ethylpiperidin-4-yl)-3-

isopropoxypyridin-2-yl)-N4-(2- Methyl 4*-(5-chloro-4-(2- .

(isopropyisulfonyl) phenyl)pyridine-2.4- (isopropylsulfonyl) phenylammo)pyridin-2-

diamine ylamino)-5-methoxy-2'-methylbiphenyl-4-
carboxylate

192
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© N2-(3-1sopropoxy-5-(piperidin-4-

- . yD)pyridin-2-yl)-5-methyl-N4-(2-
2-(4-(6-(3‘—chlor074_—(2-( lsopri?pylsulf011yl) (methylsulfonyl)phenyl)pyridine-2,4-
phenylamino)pyridin-2-ylamino)-5- diamine: and
isopropoxypyridin-3-yl)piperidin-1- ’
yDethanol

251 256 N=
N >~o HN CN
N
L2 Ly
2 N N HN
= o
cl M B
o
? (
| O i I~
: 0
: . ) ) 6-(3-1sopropoxy-5-(pipendin-4-yl}pyridin-
' 4 ‘(5'Clllo{'°'4'(2'('5_°PTOPYISU‘“‘)“)’I) 2-ylamino)-4-(2-(isopropylsulfonyt)
phenylamino) pyridin-2-ylamino)-N,2'- phenylamino) nicotinonitrile.
dimethylbiphenyl-4-carboxamide
15. A compound selected from the group consisting of
257 Il 274 F

NF -
L o
T b

|

| N2-(5-Ethynyl-2-isopropoxy-4-methyl- N
: phenyl)-3-methyl-N4-[2-(propane-2- I
1

sulfonyl)-phenyl]-pyrimidine-2,4-diamine 5-chloro-Nd-(5-fluoro-2-

(isopropylsulfonyl) phenyl)-N2-(2-
isopropoxy-4-(1-methyl piperidin-4-
yl)phenyl)pyrimidine-2,4-diamine
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2-(2-(5-ethynyl-2-isopropoxy-4-
methylphenylamino)-5-methylpyrimidin-4-
ylamino)-N-isopropylbenzamide

CirN

OQ;E N/*NH .

T @Y
(o]

4-(4-(2-(isopropylsulfonyl)phenylamino)-3-
chloropyrimidin-2-ylamino}-2,3-dihydro-5-
isopropoxyinden- 1-one

NZ Cl
g J@
HNT SN N
H._1_
N/| 0=8=0
S

N

H
S-chloro-Nd-(2-(isopropylsulfonyl) phenyl)-
N2-(5-(piperidin-d-yl}isoquinolin-8-
yvl)pyrimidine-2,4-diamine

2-[5-Chloro-2-(6-chloro-2-methyl-quinolin-
4-ylamino)-pyrinudin-4-ylamino]-N,N-
dimethyl-benzenesulfonamide
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H

5-chloro-N2-(2-isopropoxy-4-{piperidin-4-
yl)phenyl)-N4-(2-(pyrrolidin-1-
ylsulfonyl}phenyl)pyrimidine-2,4-diamine

276 NH

Chay
[N
QX
E?S\\O O\r

5-chloro-N2-(2-isopropoxy-4-(piperidin-4-

yhphenyl)-N4-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine

277 O’
N
Cl
[
E}ur“\*
= T

5-chloro-N2-(2-isopropoxy-4-(1-(1-
methylpiperidin-4-yl)piperidin-4-
yl)phenyl)-Nd-(2-(isopropylsulfonyl)
phenyl)pyrimidine-2,4-diamine

278 0
QN N//I\N
e

4-(4-(4-(2-
(isopropylsuifonyl)phenylamine)-5-
chloropyrimidin-2-ylamino)-3-
isopropoxyphenyljcyclohexanone
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279

Nd-(2-(isopropylsulfonyl)phenyl)-N2-(2-
methoxy-5-methylphenyl)-7H-pyrrolo[2,3-
d]pyrimidme-2 4-diamine

¢ 280
N
T Q
=9=

5-chloro-N2-(2-isopropoxy-4-( t-methyt
piperidin-2-ylphenyl)-N4-(2-(isopropyl
sulfonyl)phenyl)pyrimidine-2,4-diamine

/(IC' 281
\r o-s o]

5-chlo ro-N’Z—(2—isopropoxy-4-( [-(4-
methylpiperazin-1-yl)propan-2-yl)phenyl)-
N4-(2-(isopropy!suifonyl)phenyl)
pyrimidine-2.4-diamine

HN™ °N

JN:ICI 282
o N
A Py

HO

3-(4-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino) pyrimidin-2-ylamino)-3-
isopropoxyphenyl)butan-1-ol
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gzsto OY
N2-(2-isopropoxy-4-{piperidin-4-
yl)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-5-
methylpyrimidine-2.4-diamine

N/\,OH

X!
R

Y
2-(4-(4-(4-(2-

(isopropylsulfonyl)phenylamino)-5-
methylpyrimidin-2-ylamino)-3-isopropoxy
phenyl)piperidin-1-ylethanol

X
A,
£

5-chloro-N2-(2-isopropoxy-#-(1-
methylpiperidin-4-yhphenyl)-Nd-(2-
(isopropylsulfonyl)phenyl)pyriniidine-2,4-
diamine

N2-(2-1sopropoxy-4-(1-methylpiperidin-4-
yh)phenyl)-N4-(2-
(isopropylsulfonyl)phenyl)-5-
methylpyrimidine-2.4-diamine
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J
HN’KN H
0.

N
I

S-chloro-N2-(2-isopropoxy-4-(1-
methylpiperidin-4-yl)phenyl}-Nd-(2-
(methylsulfonylmethyl) phenyl)pyrimidine-

2 d-diamine
NPl
Py
HN NN
o H

o:(:.?\rr/

\T/

N
J

2-(5-chloro-2-(2-isopropoxy-4-(1-methyl
piperidin-d-yl)phenylamino) pyrimidin-4-
ylamino)-N,N-dimethylbenzenesulfonamide

NN
g Q
HN N N
\ro HO=S=O
OH

2-(4-(5-chloro-4-(2-(isopropylsulfonyl)
phenylamino) pyrimidin-2-ylamino)-3-
isopropoxyphenyl)-2-methylpropan-t-ol

NE~Cl

b g ,Q

HN N N
HO:S:O

TO

()
N
|
S-chloro-N2-(2-1sopropoxy-4-(2-methyl- | -
(4-methylpiperazin-1-yl)propan-2-

yDphenyl)-N4-(2-(isopropylsulfouyl)
phenvlpyrimidine-2 4-diamine
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Cla
[N
H Ho L
NSO
! T
2-(2-(2-isopropoxy-4-(1-methylpiperidin-4-

yl)phenylamine)-5-chloropyrimidin-4-
ylamino)-N,N-dimethylbenzamide

~

284 N/\fo

cl I \)N\ NH,
O=Sg,

2-(4-(4-(4-(2-(1sopropylsulfonyl)
phenylamino)-3-chloropyrimidin-2-
ylamino)-3-tsopropoxyphenyl) piperidin-}-
yhacetamide

i
HN/k\N H
O\KH =S
= O3
T AT

Q

5-chloro-N2-(4-isopropoxy-2-(piperidin-4-
ylpyrimidin-5-yl)-N4-(2-(isopropyl
sulfonyl)phenyl)pyrimidine-2,4-diamine

N7 c
]
HN/k\;IhJ’Q
~ON o5y
> ad

285

286

N
H

5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-
N2-(2-methoxy-6-(piperidin-4-yl)pyridin-
3.yl) pyrimidine-2 4-diamine
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NFN O
PNy
HNT SN N
C. " o=s=0

\r

N

-
S-chloro-N2-(2-isopropoxy-4-(1-(pyrrolidin-
1 -yl)propan-2-yl)phenyl)-N4-(2-
(isopropylsulfonyl) phenyl)pyrimidine-2.4-
diamine

YO Ho=s=0
(¢]

L0

Methyl 2-(4-(5-chloro-4-(2-
(isopropylsulfonyl) phenylamine)pyrimidin-
2-ylamino)-3-isopropoxyphenyl)-2-
methylpropanoate

I
HN /k\N N
0. h 0=%=0

Y

O
o
S-chloro-N2-(2-isopropoxy-4-(1-
morpholinopropan-2-yl)phenyl)-N4-(2-

(isopropylsulfonyl)phenyl}pyrimidine-2.4-
diamine
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P

NP C
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HNT N H
RS of,?\r
I o

N, =

®

5-chloro-N4-(2-(isopropylsulfonyl)phenyl)-
N2-(2-methoxy-6-(4-(piperazin-1-
yhphenyl)pyridin-3-yl)pyrimidine-2,4-
diamine

288 NP cl
g
N

2-(5-chloro-2-(2-methoxy-6-phenylpyridin-
3-ylamino)pyrimidin-4-ylamino)-N,N-
dimethylbenzenesulfonamide; and

Q\H Nél\NH
- O
REX T

289

OH OH

2-(4-(5-chloro-4-(2-
(isopropylsulfonyl)phenylamine)
pyrimidin-2-ylamine)-3-
isopropoxyphenyl)-2-methylpropane-1.3-
diol.
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N
Bege
\rO H ols=o
N

5-chloro-N4-(5-fluoro-2-
(isopropy!sulfonyl)phenyl)-N2-(2-
isopropoxy-4-(piperidin-4-
vDphenyl}pyrimidine-2,4-diamine

16. A pharmaceutical composition comprising a therapeutically effective amount of a

compound of any one of claims I-15 and a pharmaceutically acceptable carrier.

17. A method for inhibiting anaplastic lymphoma kinase, comprising administering
to a cell or tissue system or to a mammalian subject, a therapeutically effective amount of a

compound of any one of claims !-15, or pharmaceutically acceptable salts thereof, thereby

inhibiting said kinase.

18. The use of a compound of any one of claims 1-15, or a pharmaceutical
composition thereot, for the manufacture of a medicament for treating a condition mediated by
anaplastic lymphoma kinase, and optionally in combination with a second therapeutic agent,
wherein said condition is an autoimmune disease, a transplantation disease, an infectious disease

or a cell proliferative disorder.

19. The use of a compound of any one of claims 1-15, or a pharmaceutical
composition thereof, for the manufacture of a medicament for treating a cell proliferative
disorder, and optionally in combination with a second therapeutic agent, wherein said cell
protiferative disorder is lymphoma, osteosarcoma, melanoma, or a tumor of breast, renal,
prostate, colorectal, thyroid, ovarian, pancreatic, neuronal, lung, uterine or gastrointestinal

[unior.

20. The use of claim 19, wherein said second therapeutic agent is a chemotherapeutic

agent.
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COMPUESTOS Y COMPOSICIONES COMO INHIBIDORES DE LA PROTEINA
QUINASA

)
| . .. .
Reterencia cruzada a solicitudes relacionadas

[0001] Esta solicitud reclama beneficio de la solicitud provisional EE.UU. de serie. 60/869,
299, presentada el 8 de diciembre de 2006, que es incorporada en su totalidad por referencia en

este documento.

'

Campo Técnico

|0002] La invencion se refiere a los inhibidores de la proteina quinasa, en particular los
nucvos derivados de piridina y pirimidina y composiciones farmacéuticas, y su uso como

productos farmacéuticos.

Anlecedemes

‘ [0003] EI linfoma anaplasico de quinasa (ALK), miembro de la superfamilia de los
r:eceptores de insulina de los receptores de tirosina quinasas, se ha implicado en la oncogénesis
én tumores hematopoyéticos y no hematopoyéticos. La expresion aberrante de las proteinas
completas del receptor ALK ha sido reportado en neuroblastomas y glioblastomas, y proteinas
ALK de fusion se han producido en el linfoma anaplasico de células grandes. El estudio de las
proteinas de fusién ALK ha planteado también la posibilidad de nuevos tratamientos
terapéuticos para pacicntes con neoplasias ALK-positivos. (Pulford et al. Cell. Mol. Life Sci..

G;l :2939-2953 (2004)).

| [0004] La quinasa de adicion focal (FAK) es una enzima clave en la integrina mediada fuera
cian la seiial de cascada (D. Schlaepfer et al. Prog Biophys Mol Biol 1999, 71, 43578). El

{
disparador en la sefial de la cascada de transduccion es la autofosforilacién de Y397. La Y397

fpsforilada es un sitio de acoplamiente SH2 para la familia Src de tirosina quinasas, la unién c-

Sre tirosina quinasa fosforila otros residuos en FAK. Entre ellos, la Y925 fosforilada se

—r—

convierte en un sitio de unidn para el sitio SH2 de la proteina adaptadora pequeia de Grb2. La

union directa de Grb2 a FAK es unoe de los pasos clave para la activacidn de objetivos tales

como la cascada quinasa Ras-ERK2/MAP.

[0005] "La proteina quinasa 70 (ZAP-70) asociada a la cadena Zeta, miembro de la familia de
la proteina tirosina quinasa, es de importancia potencial en el prondstico de la leucemia
Elinfocitica cronica (LLC). La ZAP-70 se sabe que es de importancia en la sefializacion celular de
jos linfocitos T y NK, pero ausente en células B periféricas normales, se expresa en la mayoria

de los prondsticos mas pobres de LLC no mutados y ausente en.la mayoria de los casos con los
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|
genes mutados IgVH. La ZAP-70 se expresa también en una minoria de otros tumores de célula

B. (Orchard et al. Leuk. Linfoma 46:1689-98 (2005)).
[0006]

El factor de crecimiento similar a insulina (IGF-1) la sefializacién estd altamente implicada en el
cz'mé:er, con el receptor IGF-1 (IGF-1R) como el factor predominante. IGR-1R es importante
para la transformacion tumoral y la supervivencia de las células malignas, pero es solo en parte
normal de las células que participan en el crecimiento. Apuntar a [GF-1R se ha sugerido como
una opcidn prometedora para la terapia del cancer. (Larsson et al., Fr. J. Cancer 92:2097-2101
(2003)).

| |0007] Debido a las enfermedades emergentes relacionadas ¢on las funciones de ALK, FAK,
ZAP-70 y el IGF-IR, existe una continua necesidad de compuestos que pueden ser atiles para e!
lratamiento v la prevencion de enfermedades que responden a la inhibicion de ALK, FAK, ZAP-

70y /o IGF-IR.

Revelacion de la invencidn

[0008] Esta invencidn se relaciona con nuevos derivados de pirimidina y piridina y
composiciones farmacéuticas de los mismos, y su uso en farmacia.
[0009} En a unapecto, la invencion proporcionada tiene la Férmula (1):

RZ
= R\~
(RY—c | N
TR S AR
N h
RS W

1
|
|
|
}

| R?
J )
‘ o sales farmacéuticamente aceptables del mismo; donde
J\.I/\.f‘ 10
RS -R
| \%\ y Ao
R10

W es RS , or Z'-72

A"y A son independientemente C o N;

cada A%y A% es C, o uno de A%y A’ es N donde R® y R” forman un anillo;

B y C son independientemente un anillo carbociclico de 5-7 miembros opcionalmente

‘'sustituido, aril, heteroaril o un anillo heterociclico que contiene N, O 0 §;

4
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’ AN A v Z* son independientemente NR'"', C=0, CR-OR, (CR)00 =C-R'2;
R'y R? son independientemente halo, OR'?, NR(R'?), SR'%, 0 un C, ¢ alquil, Cy.¢ alquenil
c;Cz.o alquinil, opcionalmente sustituidos; o uno de R! y R?es H;
R es (CR2)p2S02R %, (CR2)0.2S02NRR ', (CR1)0.2CO12R'%, (CR2)p2,CONRR' o ciano;
RY RS R’ y R'"% son independientemente un Cy.g alquil, C,¢ alqueni! o Cyalquinil,
opcionalmente sustituidos; OR'"?, NR(R”), halo, nitro, SO,R'%, (CRz)pR’3 oX;oRY R’ y R'O\
son independientemente H;
R, R® y R* son independientemente H o C;.¢ alquil;
RS y R? son independientemente Cy.¢ alquil, Ca.s alquenil, Cy.¢ alquinil, halo o X, o uno de
kx y R”es H donde R' y R? forman un anillo; y siempre que uno de R®y R? sea X;
alte_rnalivamenle: R'yR% o R® yR', Ry R® o R’ y R'® donde estén unidos un un
atomo de carbono, pueden formar un anillo monociclico o fusionado de 5-7 miembros
carbociclico, arilico, o hetercarilico opcionalmente sustituido o un anillo heterociclico que
Icomprende N,Oo;o R7, Rg, R’ y R'? estan ausentes cuyo estan unidos a un N; ‘
! R'" es H, C)salquil, Cogalquenil, (CR3),CO 4R, (CR3),0OR, (CR2),R", (CRZ)DNRR'{
|(CR5),CONRR™ 0 (CR3),S0.2R %,
; R'?y R" son independientemente un anillo carbociclico de 3-7 miembros saturado o ‘
fparcialmente insaturade opcionalmente sustituido, o un anillo heterociclico de 5-7 miembros que
comprende N, O y/o S; aril o heteroaril; o R'%esH, C alquil;
5 X es (CRy),Y, ciano, CO12R'"%, CONR(R'?), CONR(CR),NR(R'?), CONR(CR;),OR",
: CONR(CR3),SR", CONR(CR;),S(0)i2R'? 0 (CR;}1 sNR(CR2),0OR'?;
! Y esun an‘illo carbociclico de 3-12 miembros opcionalmente sustituido, un aril de 5-12
" miembros, o un anillo heteroaril de 5-12 miembros o heterociclico que comprende N, O y/o S y

~unidos a a un® 0 A° 0 ambos por medio de un dtomo de carbono de dicho heteroaril o un anillo

heterociclico donde q en (CRy)qY es 0; y

n, py q son independientemente 0-4.
[0010] En la anterior Formula (1), R' puede ser halo o C,.salquil; R?es H o NHa; 0 R y R?

juntos forman un anillo de 5-6 miembros arilico, o heteroarilico o heterociclico opcionalmente

| sustituido que comprende [-3 dtomos de nitrégeno. En otros ejemplos, R* en la Formula (1)

’ puede ser SOlez, SO,NHs, SO,NRR'2, CO,NH,, CONRR'"?, CO..ZRD, 0 ciano; y R%ZesC g
alquil, un Cs5 cicloalquil, Cs.7 cicloalquenil, pirrolidinil, piperazinil, piperidinil, morfolinil o
azetidinil. opcionalmente sustituidos. Auln en otros gjemplos, R® R*, R’y R" en la Férmula (1)

son independientemente H, y n es 0. En otros ejemplos, R® en la Formula (1) puede ser halo o

OR'E, y R es Cre alquil.
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[0011) En una modalidad, la invencién proporciona un compuestos que tienen la Formula \

(2):
R2
Z R\~ N
4y
SN O O
N~ NN
R3 |
H RS
R9
R® )

donde R' es halo 0 C alquil,
R?es H; o

| R' y R? juntos forman un anillo heteroarilo o heterociclico de 5-6 miembros
fopcionalmente sustituido que comprende uno o dos atomos de nitrogeno;

R® es isopropoxi o metoxi;
; uno de R*y R® es (CR2)qY y el otro es C ¢ alquil, ciano, CO2R", CONR(RD) 0
CONR(CR2),NR(R'?);
, Y es un Cj.y cicloalquil, Cs5 cicloalquenil, o fenil, opcionalmente sustituidos; 0 Y es
’piridil, pirazolil, isoxazolil, imidazolil, tiazolil, benzimidazolil, pirrolidinil, piperazinil,
piperidinil, morfolinil, azetidinil, heptametileneimina o octametileneimina, cada uno de los

i
‘I cuales estan unidos al anillo fenil por medio de un atomo de carbono donde q en (CRy)qY es 0;

nes0-1;y

qes 0-4.
[0012] En la anterior Formula (2), uno de R® y R® puede ser (CR3),Y y el otro es Cy.¢alquil;

y n'y q son independientemente 0. En algunos ejemplos, Y es pirrolidinil, piperidinil, azetidinil.

|

| . . .

J' En otros ejemplos, R' es halo 0 C¢ alquil; y R*es H.

' |0013] En otra modalidad, la invencidn proporciona un compuesto que tienen la Formula

I (3A) 0 3B):
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R2
Z R\~
R | |
" N X )\ ~H
3 N N N
t
ST g
R2
R1
R—L | @
n \ . /H
3 N N N
R ||'| RS
ZS
Zkz'2
donde B y C juntos forman
/
J}JJJ T J~\r\,-\r
\ O
N, R—NT
N R \
/ N
R or
AN AR z juntos forman
/ J&f\/ vy \ /
g/ NARVAR A A NV VN VoV
~ 0 &
O * O ’ R11 : R11 H
/
\ - NARVIRYAVAV)
R HO .
s or OH )

R' es halo o C\ alquil;
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R? es H;o

R'y R? juntos forman un anillo carbociclico de 5-7 miembros opcionalmente sustituido,
él'”, o heteroaril o un anillo heterociclico que comprende N, O y/o S; y

R es isopropoxi o metoxi.

[0014] En la anterior Férmula (3A) 0 (3B), cada R'" puede ser (CR»),CO 3R, (CR,),0R,

QCRg)pR'3, (CRg)pNRR’z 0 (CR3),CONRR'?;

R y R'? son independientemente H o Cyalquil; y

R" es un piperidinil, azetidiil, tetrahidropiranil, ciclohexil, morfolinil, pirrolidinil,
heptametiieneimina, octametileneimina, un derivado de amina biciclica o diamina, quinuclidin-
3-il. 8-metil-8-aza-biciclo[3.2.1]oct-6-il], 0 9-metil-9-aza-biciclo[4.2. | Jnonan-7-il,
6pcionalmente sustituidos.
| [0015] Aun en otra modalidad, la invencién proporciona un compuestos que tienen la
Formula (4A) o Formula (4B):

2

R
/‘ R’ /[\I
(RY—T
R H
R |
H Z
B2 |
N
AZ "RS

RZ2
) = | R AN
i  (Rn X N \N/”\N/H
3
OO

B3

R® (4B);

donde R' es halo o C6 alquil;
R es H; o

!
: 5. . . o . : o
| R'y R? juntos forman un anillo carbociclico de 5-7 miembros opcionalmente sustituido,

aril, o heteroaril 0 un anillo heterociclico que comprende N, O y/o S;

f R® es isopropoxi o metoxi; y
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‘ B” y B? son independientemente un aril de 5-6 miembros opcionalimente sustituido o C\/

heteroaril que contiene N, O o S.
[0016] En otro aspecto, la invencidén proporciona un compuestos que tienen la Formuia (5):

R2
]
Z RVAN
(R~ | M ae
R3 N l}l/
R® W (5)

A

>

pos

/

[{e]
\
>,
,§
"N
w

|
W es R® ;
A''y A* son independientemente C o N;
cada A’y A’ es C, o uno de A% v A? es N donde RS y R7 forman un anillo;

B y C son independientemente un anillo carbociclico de 5-7 miembros opcionalmente
sustituido, aril, heteroaril o un anillo heterociclico que contiene N, O o S;
VARV 3 son independientemente NR'', C=0, CR-OR, (CR2),.2 0 =C- R'%;
R' y R? son independientemente halo, ORIQ, NR(R'Z), SR", o un Cgalquil, Cygalquenil

|

J

|‘o Cagalquinil, opcionalmente sustituidos; o uno de R! y R® es H;

J R es (CR2)0.2S0:R ", (CR2)02SO,NRR™, (CR2)62C0O 2R, (CR1)0.,CONRR'? 0 ciano;
R*, R%, vy R”y R'? cuyo estan unidos a un atomo de carbono, son independientemente H,

un Cysalquil, Cogalquenil o Cy6alquinil, opcionalmente sustituidos; OR', NR(R' ) halo, nitro,

SOa R'2 (CRz)pR]3 o X; siempre que R® y R7 no son ambos H;
R, R’y R son independientemente H o Calquil;

RS y R? son independientemente C,.s alquil, Ca.c alquenil, Cs. alquinil, halo o X, o uno de

R* v R” es H; y siempre que uno de R® y R” es X;
alternativamente, R ¥ Rz, o R® y R7, R’ y RS, oR’ y R'O, cuyo estan unidos a un atomo

de carbono pueden formar un anillo carbociclico monociclico o fusionado de 5-7 miembros

opcionalmente sustituido, aril, o heteroaril o un anillo heterociclico que comprende N, O y/o S;

|
f
|

'oR",R% R’ y R'? estdn ausentes cuyo estan unidos a un N;
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| R'' es H, Calquil, Casalquenil, (CR2),CO12R, (CR2),0OR, (CR2),R", (CR2),NRR?,
(CR3),CONRR'? 0 (CR1),80 2R ;

| R'?y R" son independientemente un anillo carbociclico de 3-7 miembros saturado o
parcialmente insaturado opcionalmente sustituido, o un anitlo heterociclico de 3-7 miembros que
comprende N, O y/o S; aril o heteroaril; o R esH, Cig alquil;

X es (CRy),Y, ciano, CO15R 2, CONR(R'?), CONR(CR2),NR(R '), CONR(CR2),OR",
CONR(CR3),SR'?, CONR(CR»),S(0);2R'? 0 (CR;,)1 sNR(CR3),0R'?;

Y es un anillo carbociclico de 3-12 miembros opcionalmente sustituido, un aril de 5-12
miembros, o un heteroaril de 5-12 miembros o un zanillo heterociclico que comprende N, O v/o
Sy unidos a a un’ 0 A* o ambos por medio de un atomo de carbono de dicho heteroaril o un
anillo heterociclico donde g en (CR2)Y es 0; y

n, p y q son independientemente 0-4.

[0017] Adn en otro aspecto, la presente invencion proporciona composiciones farmacéuticas
que comprenden Un compuesto que tiene la Formula (1), (2), (3A), (3B), (4A), (4B) o (5), y un

]excipiente farmacéuticamente aceptable.
| [0018] Aun en otro aspecto, la invencion proporciona métodos para modular ALK, FAK,
[ZAP—'/'O v/o IGF-1R, que comprenden administrar a un sistem o un sujeto con la necesidad, una
J‘cantidad terapéuticamente efectiva de un compuesto que tiene la Formula (1), (2), (3A), (3B).
!(4A). (4B) o (5). o sales farmacéuticamente aceptables o composiciones farmacéuticas de los
‘{mimos, asi modulyo dichos ALK, FAK, ZAP-70 y/o IGF-1R. La invencidn también
proporciona métodos para tratar, mejorar o prevenir una condicion que responda a la inhibicion

; de ALK, FAK, ZAP-70 y/o IGF-IR, que comprende la administracion a un sistema o a un sujeto
i que necesitan ese tratamiena una cantidad efectiva de un compuesto que tiene la Formula (1),

: (2). (3A), (3B), (4), (4B) 0 (3), o sales farmacéuticamente aceptables o composiciones
farmacéuticas, y opcionalmente en combinacidn con un segundo agente terapéutico, asi para el
tratamiento de dicha condicién. Como alternativa, la presente invencidn proporciona el uso de
un compuesto que tiene la Formula (1), (2), (3A), (3B), (4), (4B) o (5) en la fabricacién de un
medicamento para el tratamiento de una condicion mediada por ALK, FAK, ZAP-70 y / 0 IGF-

i IR, En particular, las modalidades de los compuestos de la invencion puede ser utilizado solos o

cn combinacion con un segundo agente terapéutico para el tratamiento de una enfermedad

mediada por ALK, donde dicha condicidn es una enfermedad autoinmune. una enfermedad por
" etrasplante, una enfermedad infecciosa o un trastorno de proliferacion celular.

[0019]
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|
Ademés, la invencion proporciona métodos para el tratamiento de un trastorno de proliferacion
cjelular, que comprende la administracion a un sistema o un sujeto que necesita ese tratamiento
una cantidad efectiva de un compuesto que tiene la Formula (1), (2), (3A), (3B), (4), (4B) o (5),
o sales farmacéuticamente aceptables o composiciones farmacéuticas, y opcionalmente en
combinacion con un segundo agente terapéutico, asi, para el tratamiento de dicha condicion.
Como alternativa, la presente invencién proporciona el uso de un compuesto que tiene la
Formula (1), (2). (3A), (3B), (4), (4B) o (5) en la fabricacién de un medicamento para el
fratamiento de un trastorno proliferativo celular. En ejemplos particulares, los compuestos de la
invencion pueden ser utilizados solos o en combinacion con un agente de quimioterapia para
tratar un trastorno de proliferacion celular, incluyendo pero no limitado al linfoma,
osteosarcoma, melanoma, o un tumor de mama, renal, de prdstata, colorrectal , tiroides, ovario,
pancreas, neuronal, de pulmén, de Gtero o tumor gastrointestinal.

[0020] En los métodos anteriores para el uso de los compuestos de la invencion, un
gi:ompuesto que tenga la formula (1), (2), (3A), (3B), (4}, (4B) o (5) puede ser administrado a un

sistema de células o tejidos, o a un mamifero tal como un sujeto-humano ¢ un sujeto animal.
!

L

Definiciones

i

|

© 0021} FAlquil” se refiere a un grupo y como un elemento estructura a otros grupos, por

I

gjemplo alquil-sustituido por-halo y alcoxi, y puede ser de cadena recta o ramificada. A uniquil,
]

alquenil o alquinil, opcionalmente sustituidos, como se usa aqui puede estar opcionalmente
jhalogénado (e.g., CF3), o puede tener uno o mds carbonos que estan sustituidos o reemplazados

fcon un heteroatomo, como NR, O o S (e.g., “OCH,CH;0-, alquiltioles, tioalcoxi, alquilaminas,

!
;elc).

‘ [0022] “Aril” se refiere a un anillo aromatico monociclico o bicilico fusionado que contiene
‘atomo de carbono. “Arileno” siginifica un radical divalente derivado de un grupo arilo. Por
ejemplo, un grupo arilo puede ser fenil, indenil, indanil, naftil, o 1,2,3,4-tetrahidronaftalenil, que
Epuede estar opcionalmente sustituido en la posicion orto, meta o para.

‘ [0023] “Heteroaril” como se usa aqui, es como se definio para aril anteriormente, donde uno
o mas de los miembros del anillo es un heteroatomo. Ejemplos de heteroarilos incluyen pero no

se limitan a piridil, pirazinil, indolil, indazolil, quinoxalinil, quinolinil, benzofuranil,

' benzopiranil, benzotiopiranil, benzo[1,3]dioxol, imidazolil, benzo-imidazolil, pirimidinil,
turanil, oxazolil, isoxazolil, triazolil, benzotriazolil, tetrazolil, pirazolil, tienil, pirrolil,

“isoquinolinil, purinil, tiazolil, tetrazinil, benzotiazolil, oxadiazolil, benzoxadiazolil, etc. .
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[0024] Un “anillo carbociclico™ como se usa aqui, se refiere a un anillo saturado o
parcialmente insaturado, monociclico, biciclico fusionado o poli'ciclico con puentes que contiene
atomos de carbono, que pueden estar opcionalmente sustituidos, por ejemplo, con =0. Ejemplos
de anillos carbociclicos incluyen pero no se limitan a ciclopropil, ciclobutil, ciclopentil,
ciclohexil, ciclopropileneo ciclohexanona, etc.

|[0025] Un “anillo heterociclico” como se usa aqui, es como se defini6 para un anillo
carbociclico anteriormente, donde uno o mas carbonos del anillo son un heteroatomo. Por
ejemplo, un anillo heterociclico puede contener N, O, S, -N=, -S-, -§(0), -5(0);-, 0 -NR- donde
R puede ser hidrogen, C4alquil o un grupoe protector. Ejemplos de anillos heterociclicos ’
incluyen pero no se limitan a morfolino, pirrolidinil, pirrolidinil-2-ona, piperazinil, piperidinil,
piperidinilona, 1,4-dioxa-8-aza-spiro[4.5]dec-8-il, 1,2,3,4-tetrahidroquinolinil, etc. Anillo
heterociclico, como se usa aqui, puede comprender aminas biciclicas y diaminas biciclicas.

[0026] Los términos "la co-administracién” o "asociacion” o similares, tal como se utiliza en
c%ste documento tienen por _objeto abarcar la administracion de la seleccién de agentes
I‘erapéuticos a un solo paciente, y estan destinadas a incluir los regimenes de tratamiento en el
que fos agentes no son necesariamente administrados por la misma via de administracion o al
f11i5|110 tiempo.

; [0027] El término "combinacion farmacéutica”, tal como se utiliza en este documento, se
refiere a un producto obtenido a partir de la mezcla o combinacion de ingredientes activos, e
incluye combinaciones tanto fijas y no fijas las de los ingredientes activos. El término ~
"combinacion” signiﬁc.a que los ingredientes activos, por ejemplo, un compuesto de férmula (1)
y un co-agente, son administrados a un paciente al mismo tiempo en forma de una entidad tnica
o dosis. El término " combinacion no-fija " significa que los ingredientes activos, por ejemplo,
un compuesto de formula (1) y un co-agente, son administrados a un paciente, ya sea como
entidades separadas al mismo tiempo, simultdnea o secuencialmente, sin plazos especificos, en
el que dicha administracién proporciona los niveles de eficacia terapéutica de los ingredientes
activos en el cuerpo del paciente. Este Gltimo se aplica también a los cocteles de terapia, por
|ejemplo, la administracion de tres o mas ingredientes activos.

[0028] E!l término "cantidad terapéuticamente efectiva” se entiende como la cantidad de
COn‘lpLICStOS objeto que provocan una respuesta biolégica o médica de una célula, tejido, drgano,
sistema, animal o humano busca obtener el investigador, veterinario, médico u otro clinico. '
©10029] El término "administracion” o "administrar” el compuesto objeto significa
proporcionar un compuesto de la invencién y profirmacos del mismo a un sujeto en necesidad

fde tratamiento.
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Modos de llevar a cabo la invencidn

[0030] La invencion proporciona nuevos derivados de pirimidina y piridina y composiciones
farmacéuticas, y métodos para el uso de dichos compuestos.

[0031] En a unapecto, la invencion proporciona la Férmula (1):

R2

= R\~

R | ﬂ\

e X J

R3 N N 'Iq/ )
RS W

(1

o sales farmacéuticamente aceptables del mismo; donde -

W es R® , or Ay GRS
Al ¥ A% son independientemente C o N;
cada A’y A’ es C, o uno de A%y A’ es N donde R® y R’ forman un anillo;
B v C son independientemente un anillo carbociclico de 5-7 miembros opcionalmente
sustituido, aril, heteroarii o un anillo heterociclico que contiene N, O o §;
Z', 7% v Z* son independientemente NR'', C=0, CR-OR, (CR3),.; 0 =C-R'?%;
R! y R? son independientemente halo, OR", NR(R'E), SR'z, o un Cygalquil, Cogalquenil
5 Ca. alquinil, opcionalmente sustituidos; o uno de R' y R? es H;
R® s (CR2)p2SO5R 2, (CR2)62S0aNRR'2, (CR2)0-2C0O 2R "2, (CR2)0.CONRR 2 0 ciano;
' R“’, R6, R’ y R' son independientemente un C;.¢ alquil, Cs.¢ alquenil o Cs¢alquinil,

opcionalmente sustituidos; OR'Z, NR(R”), halo, nitro, SOzR'?',' (CRz)pR]3 0X;0 R", R’ y R'

son independientemente H;

R, R’y R” son independientemente H o C,¢alquil;

I . . - '

| R® y R” son independientemente Cy.¢ alquil, Ca.g alquenil, Ca.salquinil, halo o X, o uno de
i

{ 2 . .

R¥y R” es H donde R' y R? forman un anillo; y siempre que uno de Ry R” es X;

‘r ) . . o

: alternativamente, R y Rz, oR® y R7, R’ y RS, o R’ y Rm, cuyo estan unidos a un dtomo
de carbono puede formar un anillo carbociclico monociclico o fusionado de 5-7 miembros
opcionalmente sustituido, aril, o heteroaril o un anillo heterociclico que comprende N, O y/o S;

o R”, R¥, R? y R'"Y estan ausentes cuyo estan unidos a un N;
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j R' es H, Ci4alquil, Cysalquenil, (CR;),CO;2R, (CR2),0R, (CR,),R", (CR2),NRR",
(CR2),CONRR'? 0 (CR3),S05R";

| R"Zy R" son independientemente un anillo carbociclico de 3-7 miembros saturados o
parcialmente insaturado opcionalmente sustituido, o un anillo heterociclico de 5-7 miembros que
comprende N, O y/o S; aril o heteroaril; o RZesH, Cis alquil;

X es (CRy),Y, ciano, CO;5R'?, CONR(R'?), CONR(CR,),NR(R'?), CONR(CR;),0R ?,
CONR(CR3),SR"?, CONR(CR;),8(0)12R"? 0 (CR2); sNR(CR3),0R"?;

Y es un anillo carbociclico de 3-12 miembros opcionalmente sustituido, un aril de 5-12
miembros, o un heteroaril de 5-12 miembros o un anillo heterociclico que comprende N, O y/o §
y unidos a un® o A’ 0 ambos por medio de un dtomo de carbono de dicho heteroaril o un anillo
heterociclico donde q en (CRy) Y es 0; y

n, py q son independientemente 0-4.

[0032] En una modalidad, la invencidn proporciona un compuestas que tienen la Formula

:(2):

R?.
. /l R1 = ‘\‘
(ROn—g_ < Ay
N N N
R3 [
H R
) R9
R® 2)

donde R' es hala o Ciealquil;
R%es H; o
' R'y R? juntos forman un anillo heteroarilo o heterociclico de 5-6 miembros
opcionalmente sustituido que comprende uno o dos atomos de nitrégeno;
R® es isopropoxi o metoxi;

uno de R®y RY es (CR,),Y y el otro es C,¢alquil, ciano, CO,R'?, CONR(R'?) o
:CONR(CRz)pNR(R”);

i Y es un C;;7cicloalquil, C;57 cicloalquenil, o fenil, opcionalmente sustituidos; o Y es

i piridil, pirazolil, isoxazolil, imidazolil, tiazolil, benzimidazolil, pirrolidinil, piperazinil,

piperidinil, morfolinil, azetidinil, heptametileneimina o octametileneimina, cada uno de los
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¢uales estan unidos a un anillo fenil por medio de un dtomo de carbono donde q en (CRz)qY es
0;
nes0-1;y
qes 0-4.
{0033] En otra modalidad, la invencién proporciona un compuestos que tienen la Férmula

(3A) 0 (3B):

I’ =
1 R1
. _—_/ | “ N
(R™ . - H
N N~
&N
H R

: (3A)
i R?
i Z R\~ N
1 A4y
' (Rn x | X /”\ ~H
3 N N N
i R |1| RS
Z3
Z'-z2  (3B)
donde B y C juntos forman
‘ }rv"r VL"'/L. \ /
| 0
1 \
| N R—NT D
| N R \
/ N

‘ R or RY

U2, 73
Z',Z° y Z” juntos forman
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o} . o ’ R" ' R ;
\ Jvlv
-~ VAR
N S~
\R11 U
HO ;
1 , or OH
8 o tautdmeros de los mismos;

R'eshaloo Cs alquil;
; R? es H; o
% R'y Rquntos forman un anillo carbociciico de 5-7 miembros opcionalmente sustituido,
ériL o heteroaril o un anillo heterociclico que comprende N, O y/0 §; ¥
R® es isopropoxi o metoxi.
[0034| Adn en otra modalidad, la invencidn proporciona un compuestos que tienen la

Formula (4A) o Férmula (4B):

R2
= | R\~ [\l
R :
S \ H
L
R |
H A

(=]
e x>
i A2 RS
! |
R® (4A)
R2
p = I R1 ZN
(R™)n ~ \NJ\N/H
N
3
: R ||4 RE
) BB
RS (4B);

donde R' es halo o Ci alquil;

RzesH;o
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E R' v R? juntos forman un anilio carbociclico de 5-7 miembros opcionalmente sustituido,
qril, 0 heteroaril o un anillo heterociclico que comprende N, O y/o §;

! R® es isopropoxi 0 metoxi; y

B? y B® son independientemente un aril o heteroaril de 5-6 miembros opcionaimente
sustituido que contiene N, Q0 S.

0035} En otro aspecto, la invencion proporciona un compuestos que tienen la Formula (5):

R2
1
R,—2 ] T )
S e N,R5'
R3 N |
RS W (5)

o sales farmacéuticamente aceptables del mismo; donde

W es R , ' or z-zz

A'y A? son independientemente C o N;

cada A%y A% es C. o uno de A%y A® es N donde R® y R” forman un anillo;

B y C son independientemente un aniilo carbociclico de 5-7 miembros opcionalmente
:sustituido, aril, heteroaril o un anillo heterociclico que contiene N, O 0 S;
! Z', 7’ y Z° son independientemente NR' ', C=0, CR-0OR, (CRy)|20 =C-R'2;

R'y R? son independientemente halo, OR'2,NR(R'), SR'?, o un C, ¢ alquil, Cy.¢alquenil
:o Ca. alquinil, opcionalmente sustituidos; o uno de R y R?es H;
] R? &5 (CR2)0.2S0:R "2, (CR2)0.2SO-NRR ', (CR1)0:2C0O 2R, (CR2)0.,CONRR'? 0 ciano;
:._ 1 R, R®, y R”y R'® cuyos estan unidos a un atomo de carbono, son independientemente H,

un Cyealquil, Cye alquenil o Cagalquinil. opcionalmente sustituidos; OR'Q, NR(R'z), halo, nitro,

SO.R™, (CRg)nR13 o X; siempre que R® y R’ no son ambos H;

R. R’y R’ son independientemente H o Calquil;

R® Y R’ son independientemente C, . alquil, Cs.galquenil, Ca.¢ alquinil, halo o X, o uno de
[‘R8 y R® es H; y siempre que uno de R® y R% es X;
I alternativamente, R y Rz, oR® y R7 R’ y RS, o R’ y R'O, cuyo estan unidos a un atomo

de carbono pueden formar a un anillo carbociclico monociclico o fusionado de 5-7 miembros
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cipcionalmente sustituido, aril, o heteroaril o un anillo heterociclico que comprende N, O y/o S;
6 R'.RY R? y R'? estan ausentes cuyo estan unidos a un N;
R'' es H, Cialquil, Cagalquenil, (CR3),CO| 2R, (CR2),0R, (CR2),R"Y, (CR;),NRRY,
(CR,),CONRR'? 0 (CR2),802R'%; '
' R' y R" son independientemente un anillo carbociclico de 3-7 miembros saturado o
parcialmente insaturado opcionalmente sustituido, o un anillo heterociclico de 5-7 miembros QUe
éomprende N, O y/o S; aril o heteroaril; o R'? es H, C s alquil;
X es (CR3),Y, ciano, CO.;R'2, CONR(R'?), CONR(CR2),NR(R'?), CONR(CR2),0OR",
CONR(CR3),SR'?, CONR(CR2),$(0)1.2R"? 0 (CR2), sNR(CR;,),0R"?;
Y es un anillo carbociclico de 3-12 miembros opcionalmente sustituido, un anillo de 5-
12 miembros, o un heteroaril de 3-12 miembros o un anillo heterociclico que comprende N, O
v/0 S y unidos a un® 0 A 0 ambos por medio de un atomo de carbono de dicho heteroaril o un
anillo heterociclico donde q en (CR;)Y es 0; y
| n, py q son independientemente 0-4.

[0036] En cada una de las formulas anteriores, Y © R'? pueden ser independientemente
:anillos heterociclicos, que pueden ser una amina biciclica o diamina biciclica. Ejemplos de
:aminas biciclicas y diaminas biciclicas incluyen pero no se limitan a hexanometileneimina »
bpcionahnente sustituida; heptametileneimina; quinuclidina; 3-azabiciclo(3,3,0)octano; 3,8-
3diazabiciclo[3,2,l]oclano; octahidro-1H-pirido{3,4-CJazepina; octahidropirrolizina; 6-
lazabiciclo[3,2,l'Joctano; 3-azabiciclo[3,2,1]octano; 2,5-diazabiciclof2,2,1 Jheptano; |-
|azabiciclo[2,2,l]hcptano; 2-azabiciclo{2,2, [ Theptano; 1,4-diazabiciclo[4,4,0]decano; 1,4-
;'diazabiciclo[4,3,0]nonano; l-azabiciclo[3,2, t Joctano; 3-azabiciclo[3,3,0]octano; 8-
azabiciclo[3,2,1]octano; 3,9-diazabiciclo[4,2, 1 Inonano; octahidropirrolo[3,4-Clpirrol;
octahidropirrolo[3,4-B]pirrol; hexahidropirrolo[3,2-B]pirrol; hexahidropirrolo[3,2-C]pirrol; 1,4-
[diazacic]ooctano; 1,5-diazaciclooctano; 3,7-diazabiciclo[4,2,0]octano; 3,7-
diazabiciclo[3,3,1]nonano; octahidropirrolo[3,4-C]piridina; octahidropirrolo[3.4-B]piridina;
ioctahidrociclopenta[C]pirrolidina; hexahidrociclopenta[C]pirrolidina; B-azabiciclo[3,2,1]octano;
‘decahidroquinolina; decahidroisoquinolina; decahidropirido[3,4-BJazepina; decahidropirido[4,3-
‘Blazepina; 9-azabiciclo[3,3, [ ]nonano; bispidina; 3-azabiciclo[3,1,0]hexano; 8-

‘azabiciclo[3,2, 1Joctano; 2-azabiciclo[3.3. [Jnonano; tetrahidroquinolina; tetrahidroisoquinolina;
f2,5—dia7_abiciclo[2,2,2]0ctano; decahidro-2,7-naftiridina; 1,4-diazepano; azonano; octahidro-1H-
:indol; octahidro-1H-isoindol; 2-azabiciclo[3,3,0]octano; 6-azabiciclo[3,2, 1 ]octano; 7-aza-
biciclo[2.2.1]heptano; decahidropirazino[1,2-a)azepina; 3,8-diaza-biciclo[3,2,1]octano; 3-

'
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azabiciclo[3,2,1]octano; 3-aza-triciclo[4,2,1,0(2,5)]nonano; 2,6-diazaspiro[3,5]nonano; 6-
aiabiciclo[2, 1,0]hexano, etc.

|[0037] En cada una de las formulas anteriores, los atomos de carbono asimétricos pueden
estar presentes en configuracion (R)-, (S) o (R, S)-. Los compuestos pueden estar presentes en
mezclas de isémeros puros o como isdmeros, por ejemplo, como enantiomeras puros o
diasteroisdmeros. L.a invencion también comprende posibles tautémeros de los compuestos
inventivos.

10038] En cada una de las formulas anteriores, cada grupo opcionalmente sustituido podra
estar sustituido con Cyg alquil, Cz.6 alquenil o C;.¢alquinil, cada uno de los cuales pueden estar
opcionalmente halogenados u opcionalmente, con un carbono, que podran ser reemplazado o
sustituido con N, S, O, o una combinacion de los mismos (por ejemplo, hidroxtlC,-Csalquil, C,-
CyalcoxiC,-Cgalquil); halo, aminoacidos, amidino, C, ¢ alcoxi; hidroxilo, metilenodioxi, carboxi,
C.galquilcarbonil, C gy alcoxicarbdnil, carbamoil, Cgalquilcarbamoil, sulfamoil, ciano, oxo,
Ritro. o un anillo carbociclico opcionalmente sustituido, anillo heterociclico, aril o heteroaril
@01110 se describio anteriormente.

Farmacologia vy utilidad

| |0039] Los compuestos de la invencion y sus sales farmacéuticamente aceptables exponen
jvaliosas propiedades farmacologicas cuyo son evaluados in vitro en ensayos de células libres de
jquinasa y en ensayos celulares, y por lo tanto son utiles como los productos farmacéuticos.

" ]0040] En un aspecto, los compuestos de formula (1), (2), (3A), (3B), (4A), (4B)Yo (3)
fpueden inhibir la actividad de tirosina quinasa de la quinasa del linfoma anaplasico (ALK) y de
J;]a proteina de fusion de NPM-ALK. Esta proteina tirosina quinasa resulta de la fusion de un gen
de nuclecfosmin(NPM) y ALK, haciendo la actividad de la proteina tirosina quinasa de ALK
‘independiente del ligando. La NPM-ALK juega un papel clave en la transmision de la sefial en
Juna seric de células hematopoyéticas y otras células humanas que conllevan a enfermedades
ihemalolc’)gicas y neoplasicas, por ejemplo, en el linfoma anaplasico de células grandes (ALCL) y
f linfomas no Hodgkinianos (NHL), especificamente en ALK + NHL o Alkomas, en los tumores

: inflamatorios miofibroblasticos (IMT) y neuroblastomas. (Duyster et al. 2001 Oncogene 20,

13623-5637). Ademds del NPM-ALK, otras fusiones de genes se han identificado en

enfermedades neoplasicas y hematoldgicas en humanos, por ejemplo, TPM3-ALK (una fusion

f
de tropomiosina no muscular con ALK).

+ |0041] La inhibicidn de ia actividad tirosina quinasa ALK puede demostrarse mediante los

' métodos conocidos. por ejemplo, mediante el uso del dominio recombinante de ALK en
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analogia con el ensayo de VEGF-R-quinasa, descrito en J. Wood et al. Cancer Res. 60, 2178-

2189 (2000). En general, los ensayos in vitro utilizando enzimas proteina tirosina-quinasa GST-

ALK, se realizan en placas de 96 pozos como un ensayo de union de filtro en 20 mM Tris HCI,

pH = 7.5, 3 mM MgCl,. 10 mM MnCly, | mM DTT, 0.1 pCifensayo (=30 pl) [y-’PJ-ATP, 2 uM
ATP. 3 pg/mL poly (Glu, Tyr 4:1) Poly-EY (Sigma P-0275), 1 % DMSO, 25 ng enzima ALK.
lLos ensayos se incuban durante 10 minutos a temperatura ambiente. Las reacciones se terminan
afiadiendo 50 pl de 125 mM EDTA, y una mezcla de reaccion se transfiere a una placa MAIP
multipantalla (Millipore. Bedford, MA, EE.UU.), previamente humedecida con metanol, y
rchidratados durante 5 min con H20. Tras el lavado (0,5% H3PO.), las placas son contadas en un
contador de centelleo liquido. Valores de Clsq se calculan por anélisis de regresion lineal del
porcentaje de inhibicidn.

© 10042] Compuestos de formulas (1), (2). (3A), (3B), (4A), (4B) o (5) pueden inhibir
;iotentemente el crecimiento de celulas murinas BalF3 humanas que sobreexpresan NPM-ALK
(DSMZ Deutsche Sammiung von Mikroorganismen und Zelikulturen GmbH, Alemania). La
e}xpresic’)n de NPM-ALK podra lograrse mediante transfeccion de la linea celular BaF3 con un
vector de expresion pCIneoTM (Promega Corp., Madison WI, EE.UU.) que codifica NPM-ALK
¥ la posterior seleccion de células resistentes (G418, Células BaF3 no transfectadas dependen de
la [L-3 para la supervivencia celular. En cambio, células BaF3 que expresan NPM-ALK
éllamado BaF3-NPM-ALK en adelante) pueden proliferar en ausencia de la [L-3, ya que
cthienen la sefial de proliferacion a través de la NPM-ALK-quinasa. Inhibidores putativos de la
guinasa NPM-ALK, asi, evita la sefial de crecimiento y puede resultar en actividad
z’llniprolil‘erativ& La actividad antiproliferativa de los inhibidores putativos de la NPM-ALK-
c‘;uinasa puede sin embargo ser superado mediante la adicion de 1L.-3, que proporciona las
sefiales de crecimiento a través de un mecanismo independiente de NPM-ALK. Un sistema
c%elular analogo utilizando la quinasa FLT3, también se ha descrito (véase, Weisberg E et al.
Cancer Cell: 1, 433-443 (2002)).

[(043] La actividad inhibitoria de los compuestos de la invencion se puede determinar como
sigue. =n general, células BaF3-NPM-ALK (15.000 / pozo placa de microtitulacion) se
:transﬁeren a placas de microtitulacion de 96 pozos. Los compuestos de prueba son disueltos en
dimetil sulfoxido (DMSO) se afiaden en una serie de concentraciones (dilucidn en serie) de tal
;manem que la concentracion final de DMSO no es superior al 1% (v / v). Después de la adicién,
i‘las placas se incubaron durante dos dias, durante los cuales el control de los cultivos sin

'compuesto de ensayo pueden continuar con dos ciclos de division celular. El crecimiento de las

células BaF3-NPM-ALK se mide por medio de tincion YOPRO™ [T Idziorek et al. J. Immunol.
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I\/%Iethods: 185:249-258 (1993)]: 25 pl de tampon de lisis que comprende 20 mM de citrato de (\/J/
sodio. pH 4.0, 26.8 mM claruro de sodio, 0,4% NP40, 20 mM EDTA y 20 mM, se afiade a cada

p!020. La lisis celular se completa en 60 min a temperatura ambiente y la cantidad total de

\”OPROTM unido a ADN esté determinada por la medicion utilizando el lector de pozos

Cytofluor 11 96-well (PerSeptive Biosystems) con la siguiente configuracion: excitacion (nm)

4:85/20 y de emisién (nm) 530/25.

[0044] Valores ICsy pueden ser determinados por un sistema asistido por ordenador

tilizando la formula siguiente:
‘ 1Cs0 = [(ABSwsi-ABSsian )/ (ABSconuo- ABSsiar)] X 100. (ABS = absorption)

" 10045] El valor de 1Csq en esos experimentos se da como la concentracion de los compuestos

de prueba en cuestion que resultan en un conteo celular que es 50% menor que ta cbtenida
1:nediame el control sin inhibidor. Los compuestos de la invencién en forma libre o en forma de
s:al farmacéuticamente aceptable, pueden presentar propiedades farmacolégicas valiosas, por
eljemplo, como se indica en tas pruebas in vitro descritas en la presente solicitud. En general, los
c%ompueslos de la invencion tienen valores de ICspdesde | nM a 10 uM. En algunos ejemplos,
l'os compuestos de la invencion tienen valores de 1Cspde 0,01 uM a 3 uM. En otros ejemplos, los
compuestos de la invencion tienen valores de [Cspde 0,01 uM a 1 pM, o mas particularmente a
[laartir del i nMa | uM. En otros ejemplos, los compuestos de la invencion tienen valores de 1Csp
de | nm o mas de 10 uM. Los compuestos de la invencion pueden presentar un porcentaje de
i[nhibicic')n superiores al 30%, o en otras modalidades, pueden presentar un mayor porcentaje de
1|1I1ibici6|1 de aproximadamente el 70%, contra ALK a 10 uM.

[0046] La accidn antiproliferativa de los compuestos inventivos podréd determinarse también
en las lineas celulares humanas de linfoma de KARPAS-299 (DSMZ Deutsche Sammiung von
Mikroorganismen und Zelikulturen GmbH, Braunachweig, Alemania, que se describe en Dirks
WG etal. INT. ). Cancer 100, 49-56 (2002)) utilizando la misma métodologia descrita
anteriormente para la linea celular BaF3-NPM-ALK. En algunas modalidades, los compuestos
de la invencion pueden presentar actividad inhibitoria con un ICsp en el rango de
;llproximadamente 0,01 a | uM. La accidn de los compuestos inverntivos sobre la actividad de la
autotosforilacion de ALK podré determinarse sobre la linea celular humana de linfoma de
TKA RPAS-299 por medio de un inmunoblot como se describe en Dirks WG et al. Int. J. Cancer
100, 49-56 (2002).
| [0047] En otro aspecto, los compuestos de la invencion pueden inhibir la quinasa de

adhesion (FAK), y pueden ser utiles como productos farmacéuticos para tratar condiciones

'
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plrovocadas por un mal funcionamiento de las cascadas de sefiales relacionadas con la FAK,
como en el tratamiento de determinados tumores. La inhibicién de la sefializacién de FAK
enddgena resulta en la reduccién de la motilidad y, en algunos casos provoca la muerte celular.
Por otro lado, la mejora de la sefalizacion FAK por expresion exdgena aumenta la motilidad
celular. Ademas, la la FAK es sobreexpresada en canceres invasivos y metastasicos epiteliales,
mesenquimales, de tiroides y de préstata. En consecuencia, un inhibidor de la FAK es probable
due sea un medicamento contra el crecimiento tumoral y la metastasis. Los compuestos de ia
;
invencion pueden ser Utiles para prevenir y/o tratar vertebrados y mas concretamente un
|;mmil‘ero, afectado por una enfermedad neoplésica, en particular de tumor de mama, el cdncer
de intestino (colon y recto), el cancer de estomago y el cancer de ovario y de prostata, cancer de
pulmon de células no pequeiias, cdncer de pulmon de células pequefias, cdncer de higado,
melanoma, tumor de vejiga y cdncer de cabeza y cuello.

[0048] La relacion entre la inhibicion de FAK y el sistema inmune se describe por ejemplo,
jen G.A. van Seventer et al. Eur. J. Immunol. 2001, 31, 1417-1427. Por lo tanto, los compuestos

de la invencidn son, por ejemplo, titiles para prevenir y/o tratar vertebrados y mds concretamente

un mamifero, afectados por trastornos del sistema inmunitario, las enfermedades o trastornos
mediados por los linfocitos T, linfocitos B, los mastocitos y/o eosinofilos, por ejemplo, rechazo
!agudo o cronico de érganos o tejidoa alo-o0 xenoinjertos, aterosclerosis, oclusion vascular debido
,’a una lesion vascular, como la angioplastia, la restenosis, la hipertension, insuficiencia cardfaca,
?en fermedad pulmonar obstructiva cronica, enfermedades del SNC tales como la enfermedad de
lAlzheimer o la esclerosis lateral amiotrofica, el cancer; enfermedades infecciosas como el
!SIDA; shock séptico o sindrome de distrés respiratorio del adulto, lesion de
'isquemia/reperfusic’m, por ejemplo, infarto de miocardio, accidente cerebrovascular, isquemia
intestinal, insuficiencia renal o shock hemorragico o shock traumatico.

| [0049] En otro aspecto, los compuestos de la invencién pueden inhibir la proteina 70

1

' . ., . .. ’
‘proteina a la cadena zeta (ZAP-70). La interaccion de los agentes de la invencion con la proteina

tirosina quinasa ZAP-70 puede ser demostrada, por ejemplo, por su capacidad para prevenir la

fosforilacion de LAT-11 (enlace para la activacién de células T) por la proteina tirosina-quinasa
ZAP-70 humana en solucion acuosa. Por lo tanto, los compuestos de la invencion pueden ser
Gtiles para la prevencion o el tratamiento de trastornos o enfermedades en los que la inhibicion

de la ZAP-70 desempeiia un papel.

[0050] Los compuestos de la invencion también pueden inhibir el receptor del factor de

~ crecimiento tipo insulina (IGF-1R), y puede ser ntil en el tratamiento de enfermedades mediadas

por IGF-1R. Ejemplos de enfermedades mediadas por IGF-1R incluyen pero no se limitan a
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enfermedades de proliferacién, como tumores, por ejemplo, tumores de mama, renales, de
p:rc')stata. colorrectal, tiroides, ovario, pancreas, neuronales, pulmén, uterino y gastrointestinales,
asi como osteosarcomas y melanomas. La eficacia de los compuestos de la invencidn como
inhibidores de la actividad de la tirosina quinasa IGF-1R puede demostrarse mediante una
prueba ELISA de captura celular. En este ensayo, se determina la actividad de los éompuestos
de la invencion contra autofosforilation de la IGF-1R inducida por (IGF-1). '

[00651] Los compuestos de la invencidn también pueden ser Utiles en el tratamiento y/o
prevencion de enfermedades o desordenes inflamatorios agudos o crénicos, o enfermedades
autoinmunes, por ejemplo artritis reumatoide, osteoartritis, lupus eritematoso sistémico, tiroiditis
de Hashimolo, la esclerosis multiple, miastenia gravis, la diabetes (tipo | v 11) y los trastornos
asociados a los mismos, las enfermedades respiratorias como el asma o las lesiones
inflamatorias del higado, lesiones glomerulares inflamatorias, manifestaciones cutdneas de
cllesordenes o enfermedades mediadas inmunologicamente, enfermedades de la piel inflamatorias
(? hiperproliferativas (como la psoriasis, dermatitis atopica, dermatitis de contacto alérgica,
élerhmtilis de contacto irritante y ademas dermatitis eczematosa, dermatitis seborreica),
enfermedades oculares inflamatorias, por ejemplo, el sindrome de Sjoegren queratoconjuntivitis
o uveitis, enfermedad inflamatoria intestinal, enfermedad de Crohn o colitis ulcerosa.

) [0052] De conformidad con lo anterior, la presente invencion proporciona:

él) un compuesto de la invencién para su utilizacion como un farmacéutico;

éZ) un compuesto de la invencidn para su utilizacion como un inhibidor de ALK, inhibidor de
If-'A K, inhibidores de ZAP-70 y/o inhibidores IGF-1R, por ¢jemplo para su uso ¢n cualquiera de
ias indicaciones anteriormente enunciados;

(3) una composicion farmacéutica, por ejemplo, para su uso en cualquiera de las indicaciones
antes enunciadas, que comprende un compuesto de la invencién como ingrediente activo, junto
con uno o mas diluyentes farmacéuticamente aceptables o vehiculos;

(4) un método para el tratamiento de cualquier indicacion que figura anteriormente en un sujeto
|con necesidad del mismo, que comprende administrar una cantidad efectiva de un compuesto de
la invencién o una composicion farmacéutica que comprenda el mismo;

|

f(j) el uso de un compuesto de la invencion para la fabricacidn de un medicamento para el
tratamiento o prevencion de un enfermedad o condicion en que la activacion ALK, FAK, ZAP-
70 y / 0 IGF-1R, desempeiia un papel o es implicado;

;’(6) el método como se defini6 anteriormente en virtud de (4), que comprende la co-

administracion, por ejemplo, concomitantemente o en secuencia, de una cantidad

terapéuticamente eficaz de un compuesto de la invencion y una o més sustancias activas, donde
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dicho farmaco es 0til en alguna de las indicaciones establecidas anteriormente;

(7) un combinacion terapéutica que comprende una cantidad efectiva de un compuesto de la
irivencion y uno 0 mas nuevos farmacos, dicho farmaco adicional es util en alguna de las ‘
indicaciones establecidas anteriormente;

(8) uso de un compuesto de la invencidn para la fabricacion de un medicamento para el
u::alamienlo o prevencion de una enfermedad que responda a la inhibicidn de la quinasa
anaplasica de linfoma;

(9) de acuerdo con el uso (8), donde Ja enfermedad a ser tratadas es seleccionado de linfoma
elﬁaplésico de células grandes, linfoma no-Hodgkinianos, tumores inflamatorios
miofibroblasticos, neuroblastomas y enfermedades neoplasicas;

(10) seglin ¢l uso (8) o (9). donde el compuesto es farmacéuticamente aceptable; sal de cualquier
uno.de tos ejemplos;

(11) un método para el tratamiento de una enfermedad que responde a la inhibicion de la quinasa
anaplasica de linfoma, especialmente seleccionados a partir de un enfermedad del linfoma |
ainaplésico de células grandes, limfomas no Hodgkin, tumores inflamatorios miofibroblasticos,
neuroblastomas y enfermedades neoplasicas, que comprende la administracién de una cantidad

I
eficaz de un compuesto de la invencion o una sal farmacéuticamente aceptable del mismo.

Administracién y Composiciones farmacéuticas

[0053] En general, los compuestos de la invencion se administran en cantidades
tjerapéuticameme eficaces a través de cualquiera de los modos habituales y conocidos aceptables
}cn la materia, ya sea solos 0 en combinacidn con uno o mas agentes terapéuticos. Una cantidad
éerapémicamenle eficaz puede variar ampliamente dependiendo de la gravedad de la
ecn l'ermgdad, la edad y la salud relativa del sujeto, la potencia de los compuestos utilizados y
otros factores conocidos para aquellos con habilidades normales en la materia. Por ejemplo, para
;l tratamiento de enfermedades neoplasicas y alteraciones del sistema inmune, la dosis necesaria
Itambién varia dependiendo del modo de administracidn, la condicidn particular a tratar y el
“efeclo deseado.
| [0054] En general, los resultaﬁos satisfactorios se indica que se obtuvieron en forma
:sistémica con dosis diarias de alrededor de 0,01 a alrededor de 130 mg / kg de peso corporal, o
especialmente, de aproximadamente 0,03 a 2,5 mg/ kg por peso corporal. Una dosis diaria
:indicada mamiferos grandes, por ejemplo, los seres humanos, pueden estar en el rango de
'alrededor de 0,5 mg a alrededor de 2000 mg, o mas concretamente, de alrededor de 0,5 mg a 100

'mg. administrada convenientemente, por ejemplo, divididos en dosis de hasta cuatro veces al dia
I

Pégina 22 de 196



3

i

I
o en forma retardada. Unidades de formas de dosificacién adecuadas para la administracion oral

C(‘)mprende aprox. | a 50 mg de principio activo.

' |0055] Los compuestos de la invencién se pueden administrar como composiciones
farmacéuticas convencionales por cualquier ruta, por ejemplo, enteral, por ejemplo, por via oral,
por ejemplo, en forma de tabletas o capsulas; parenteral, por ejemplo, en forma de soluciones o
suspension es inyectablas; o topica, por gjemplo, en forma de iociones, geles, cremas o
ungiientos, o en una forma nasal o supositorio.

[0056] Composiciones farmacéuticas que comprenden un compuesto de la presente
invencién en forma libre o en forma de sal farmacéuticamente aceptable, en asociacion con al
menos un portador farmacéuticamente aceptable o diluyente puede fabricarse de forma
convencional por procesos de mezcla, granulado, revestimiento, la disolucion o liofilizacion. Por
ejemplo, composiciones farmacéuticas que comprenden un compuesto de la invenciodn, en
asociacion con al menos un vehiculo o diluyente farmacéuticamente aceptable, puede fabricarse
én forma convencional por ta mezcla con un portador farmacéuticamente aceptable o diluyente.
lljnidades de dosificacién para la administracion oral contienen, por ejemplo, de alrededor de 0,1
|:ng a 500 mg de sustancia activa.

: [0657] En una modalidad, las composiciones farmacéuticas son soluciones de la sustancia
activa, incluyendo las suspension es o dispersiones, como soluciones acuosas isotonicas. En el
:(:aso de composiciones liofilizadas que comprenden el principio solo o junto con un portador
como manitol, las dispersiones o suspension es se pueden fabricar antes de su uso. Las
,com'posiciones farmacéuticas pueden ser ésterilizadas y/o contener adyuvantes, tales como
!conservantes, estabilizantes, humectantes ¢ agentes emulsionantes, promotores de solucion,
gisales para la regulacién de la presion osmotica y/o buffers. Conservantes adecuados incluyen,
ipero no se limitan a los antioxidantes como acido ascorbico, o los microbicidas, tales como
acido sérbico o 4cido benzdico. Las seluciones o suspensidn es pueden también comprender
agentes para el aumento de ia viscosidad, incluyendo pero no limitado a carboximetilcelulosa de

sodio. carboximetilcelulosa, dextrano, polivinilpirrotidona, gelatinas o solubilizantes, por

ejemplo, Tween 80 (polioxietileno(20)sorbitin mono-oleato).

I |0058] Suspension ¢s oleosas pueden comprender como componente oleoso aceites
vegetales, sintéticos o semi-sintéticos, usuales para fines de inyeccidn. Los ejemplos incluyen
" ésteres de 4cidos grasos liquidos que contienen como componente dcido un acido grado de

. cadena larga que tenga de 8 a 22 atomos de carbono, o en algunas modalidades, de 12 a 22

" 4tomos de carbono. Acidos grasos liquidos adecuados incluyen, pero no estan limitados a, dcido
!

*. laurico, dcido tridecilico. dcido miristico, dcido pentadecilico, acido palmitico, dcido margarico,
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acido estearico, dcido Araquidonico, acido behenico o 4cidos insaturados correspondientes, por
¢jemplo el &cido oleico, dcido elaidico, el acido ericico, dcido brassidico y dcido linoleico, y si
se desea, puede contener antioxidantes, por ejemplo: vitamina E, 3-caroteno o 3,5-di-terc-butil-
hidroxitolueno. El componente de alcohol de estos dcidos grasos puede tener seis dtomos de
carbono y pueden ser monovalentes o polivalentes, por ejemplo, a unlcohol mono-, di-o
trivalente. Componentes adecuados de alcohol incluyen, pero no se limitan a, metanol, etanol,
propanol, butancl o pentanol o isdmeros de los mismo; glicol y glicerol.

[0059] Otros acidos grasos adecuados incluyen, pero no se limitan a. oleato etilico, Miristato

isopropilico, paimitato de isopropilo, LABRAFIL ® M 2373, (polioxietileno glicerol),
LABRAFIL ® M 1944 CS (glicéridos poliglicolizados insaturados, preparado por alcoholisis
sémillas de aceite de albaricoque y que comprenden glicéridos y éster de polietilenglicol), |
LABRASOL™ (gtlicéridos saturados poliglicolizados preparados por alcoholisis de TCM vy que
?omprenden érsteres de glicéridos y de polietilenglicol, todos disponibles en GaKefosse,
Francia), y/o MIGLYOL ® 812 (triglicéridos de acidos grasos saturados de cadena de Cs a C;
éle Hiils AG, Alemania), y los aceites vegetales como aceite de algoddn, aceite de almendras,
aceite de oliva, aceite de ricino, aceite de sésamo, aceite de soja o aceite de cacahuate.
b 10060] Composiciones farmacéuticas para la administracion oral pueden obtenerse, por
ﬁjemplo, mediante la combinacién de ingredientes activos con uno o mas vehiculos solidos, v si
se desca. granulacion de la mezcla resultante, y el procesamiento de la mezcla o granulos por
’inclusic')n de nuevos excipientes, para formar tabletas o nicleos de tabletas.

[0061] Vehiculos adecuados incluyen, pero no se limitan a, diluentes, tales como azlcares,

por ejemplo la lactosa, sacarosa, manitol o sorbitol, preparaciones de celulosa y/o fosfatos de

.calcio, por ejemplo, el fosfato tricalcico o fosfato dcido de calcio, y también aglutinantes, por

- . . , . .
rejemplo, como los almidonas, por ejemplo, de maiz, de trigo, de arroz o fécula de patata,

metilcelulosa, hidroxipropil metilcelulosa, carboximetilcelulosa de sodio, y/o
poliviniipirrolidona y/o, si se desea, desintegrantes, como los almidonas mencionados

i

"anteriormente, carboximetil ahmidon, polivinilpirrolidona cruzada, 4cido alginico o una sal del

I mismo. como el alginato de sodio. Excipientes adicionales incluyen acondicionadores de flujo y

i' lubricantes, por ejemplo, acido silicico, talco, dcide estedrico o sus sales, como el estearato de
' magnesio o calcio, y/o polietileno glicol, o sus derivados.

, [0062] Nucleos de tabletas pueden ser proporcionados con revestimientos, opcionalmente
i entéricos, a través de la utilizacidn de, entre otras cosas, soluciones concentradas de azicar, que
* pueden comprender las goma arabiga, talco, polivinilpirrolidona, polietilenglicol y/o didxido de

titanio, o una solucion de revestimiento adecuada en solventes organicos adecuados o mezclas
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de solventes, o, para la preparacion de recubrimientos entéricos, las soluciones de las
p,reparaciones adecuadas de celulosa, como ftalato de acetitcellulosa o ftalato de
hidroxipropilmetilcelulosa. Pueden afiadirse tintes y pigmentos a los comprimidos o tabletas
revestidas, por ejemplo, para fines de identificacién o para indicar las diferentes dosis de
ipgrledienle activo.

|0063] Composiciones farmacéuticas para la administracion oral pueden incluir también
capsulas duras que comprenden gelatina o capsulas blandas selladas que comprenden gelatina y
un plastiticante, como el glicerol o sorbitol. Las capsulas duras pueden contener el ingrediente
activo en forma de granulos, por ejemplo, en mezcla con el relleno, como el almidon de maiz,
a:glulinames. y/o lubricantes, como talco o estearato de magnesio, y, opcionalmente.
estabilizantes. En capsulas blandas, ¢l ingrediente activo puede estar disuelto o suspendidos en
excipientes liquidos adecuados, tales como aceites grasos, aceite de parafina o polietilenglicoles
I!iquidos o ésteres de acidos grasos de etilen o propilenglicol, a los que se puede agregar
e:slabilizames y detergentes, por ejemplo ésteres de acidos. grasos de tipo polioxietilen sorbitan.

[0064] Composiciones farmacéuticas adecuadas para la administracion rectal, por ejemplo,

.

supositorios que comprenden una combinacion de sustancia activa y una base de supositorio.

|

IIBases de supositorios adecuadas pueden ser, por ejemplo, triglicéridos naturales o sintéticos,
hidrocarburos parafinicos, polietilenglicol o alcancles superiores.

|[0065] Composiciones farmacéuticas adecuadas para la administracion parenteral pueden
;comprender soluciones acuosas de un ingrediente activo en forma soluble en agua, por ejemplo,
de una sal soluble en agua, o la inyeccion de suspension es acuosas que contienen sustancias
aumentadoras de la viscosidad, como por ejemplo la carboximetilcelulosa de sodio, sorbitol y o
Ide.\'trano, y, si se desea, estabilizantes. El ingrediente activo, opcionalmente junto con
excipientes, también puede estar en forma liofilizada y puede prepararse una solucion antes de la
administracion parenteral mediante la adicion de solventes adecuados. Soluciones como éstas se
utilizan, por ejempio, para la administracion parenteral y pueden ser también empleadas como
soluciones para perfusion. La fabricacion de inyectablas normalmente se lleva a cabo en
iCondiciones estériles, como es el relleno, por ejemplo, en ampollas o viales, y el sellado de los
:Conlenedores.

[0066] Los compuestos de la invencion se pueden administrar como un Unico principio -

‘activo, o junto con olros farmacos Gtiles contra las enfermedades neoplasicas o Utiles en

regimenes de inmunomodulacion. Por ejemplo, los compuestos de la invencion pueden ser

utilizados de acuerdo con la invencidén en combinacidn con composiciones farmacéuticas

eficaces en diversas enfermedades como se han descrito anteriormente, por ejemplo, con

Pagina 25 de 196



!
cic‘:lofosfamida, 3-fluorouracilo, fludarabina, gemcitabina, cisplatino, carboplatino, vincristina,
vinblastina, etoposido, irinatecan, paclitaxel, docetaxel, rituxan, doxorubicina, Gefitinib, o
imatinib, o también con ciclosporinas, rapamicinas, ascomicinas, o sus andlogos
imhunosupresores, por ejemplo, ciclosporina A, ciclosporina G, FK-506, sirolimus o
everolimus, corticosteroides, por ejemplo, prednisona, ciclofosfamida, azathiopreno,
metotrexato. sales de oro, sulfasalazina, antimalaricos, brequinar, leflunomida, mizoribina, dcido
micofenolic, micofenolato, mofetil, 15-deoxyspergualina, anticuerpos monoclonales inmuno-
supresores, por ejemplo, anticuerpos monoclonales para receptores de leucocitos, por ejemplo,
MHC, CD2, CD3, CD4, CD7, CD25, CD28, CD40 I, CD45, CD58, CD80, CD86, CD152,
CDI137.CD1354, ICOS, LFA-1, VLA-4 o sus ligandoes, u otros compuestos inmunomoduladores,
por ejemplo, CTLA4 1 g. '

i [0067] La invencién también proporciona combinaciones farmacéuticas, por ejemplo, un Kit,
que comprende a) un primer agente que es un compuesto de la invencién divulgada en este
d(f)cumento, en forma libre o en forma de sal farmacéuticamente aceptable, y b) por lo menos un

c?-agente. El kit puede comprender las instrucciones para su administracion.

|

Procesgs para fabricar los compuestos de la invencidn

|0068] Los compuestos de Férmula (1) pueden ser preparados siguiendo el esquema de

I

|

J

reaccion I, en el cual cada sustituyente es como se definid en el Resumen de la invencion:

|
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Reaction Scheme |

| _
Férmula (6) con un compuesto de Formula (7) en presencia de un catalizador de paladio (por

[006Y] Un compuesto de Férmula (1) puede ser sintetizado por reaccidn de un compuesto de
ejemplo acetato de paladio y similares), un ligando (por ejemplo xantfos y similares) y una base
| 1

(por ejemplo carbonato de cesio y similares) en un solvente adecuado (por ejemplo, THF, y
'similares). La reaccidn se lleva a cabo a un rango de temperatura de aproximadamente 70°C a

aproximadamente 180°C y puede tomar 10 min. a 8 horas para completarse.
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1100707 Alternativamente, un compuesto de Férmula (1) puede ser sintetizado por reaccion
dej un compuesto de Férmula (6) con un compuesto de Férmula (7) en presencia de un acido (por
ejemplo HCI, TsOH y similares), en un solvente adecuado (por ejemplo, 2-propanol, y
similares). La reaccion se tleva a cabo a un rango de temperatura de aproximadamente 70°C a

aproximadamente 150°C y puede tomar hasta 12 horas para completarse.

Procesos adicionales para fabricar compuestos de la invencion

[0071] Los compuestos de la invencion, incluyendo sus sales, también se obtienen en la
forma de hidratos, o sus cristales pueden incluir por ejemplo el solvente usado para
cristalizacién (presente como solvates). Las sales pueden ser convertidas a los compuestos en
forma libre, por ejemplo, al tratarlas con agentes basicos adecuados, por ejemplo, con
carbonatos de metales alcalinos, carbonatos de hidrogeno de metales alcalinos, hidréoxidos de
netales alcalinos o, como carbonato de potasio o hidroxido de sodio. En vista de la estrecha
relacion entre los nuevos compuestos en forma libre y aquellas en forma de sus sales,
ihcluyendo las sales que pueden ser utilizados como productos intermedios, por gjemplo, en la
pu; ificacion o la identificacion de los compuestos de la invencion, toda referencia a los
compueslos libres aqui y en lo sucesivo, se debe entender en el sentldo de referirse también a las
$ales correspondientes, segin corresponda.

I 10072] Las sales de los compuestos inventivos con un grupo formador de sales puede ser
preparado de manera conocida. Sales de adicion acidas de compuestos de Formula (1), (2),
{(3A), (3B), (4A), (4B) o (3) pueden asi obtenerse por tratamiento con un 4cido o con reactivo de
intercambio de iones adecuado. Las sales farmacéuticamente aceptables de los compuestos de la
ii1ve|1cién pueden formarse, por ejemplo, como sales de adicion z’tcidas, con acidos orgdnicos ¢
‘inorgz’micos, a partir de compuestos de Formula (1), (2), (3A), (3B), (4A), (4B) o (5) con un '
léltomo basico de nitrogeno.

[0073] Acidos inorganicos adecuados incluyen, pero no se limitan a, dcidos halégenos,
jcomo acido clorhidrico, dcido sulfirico o dcido fosforico. Acidos organicos adecuados incluyen,
'pero no se limitan a acidos carboxilico, fosférico, dcido sulfénic'o o sulfamico, por ejemplo,
;écido acético, acido propidnico, acido octandico, acido decanoico, acido dodecandico, acido
rglicolico. dcido lactico, dcido fumdrico, acido succinico, acido adipico, acido pimélico, acido

subérico, dacido azelaico, dcido malico, acido tartarico, acide citrico, aminoacidos, como el acido
7 elutamico y dcido aspdrtico, dcido maleico, dcido hidroximaléico, acido metilmaléico, dcido
ciclohexanocarboxilico, acido adamantanocarboxilico, acido benzdico, acido salicilico, acido 4

raminosalicilico, dcido ftalico, acido fenilacético, acido myélico, acido cindmico, dcido metano o
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el‘l'mo-suifc’)nico, acido 2-hidroxietanosulfonico, acido etano-1,2-disulfénico, acido
bencenosulfénico, dcido 2-naftalenesulfénico, acido 1,5-naftaleno-disuifonico, acido 2 -,3 0 4
metilbencenonsulfénico, acido metilsulfarico, acido etilsulfurico, dcido dodecilsulfirico, acido
ciclohexilsulfamico, acido N-metil-, N-etil o N-propil sulfamico, u otro dcidos protdnico
organico, como acido ascorbico.

’ [0074] Con fines de purificacién o aislamiento, también es posible utilizar sales
farmacéuticamente inaceptables, por ejemplo picrates o percloratos. Para uso terapéutico, solo

sales farmacéuticamente aceptable o compuestos libres son empleados (en su caso en forma de
|

preparaciones farmacéuticos).
[0075] Los compuestos de la invencién en forma no oxidada pueden prepararse a partir de

N-oxidos de los compuestos de la invencidn, por tratamiento con un agente reductor (por
cjemplo, azufre, dioxido de azufre, trifenil fosfina, borohidruro de litio, borohidruro de sodio,
tricloruro o tribromuro de fésforo, o similares) en un solvente orgéanico inerte (por ejemplo,

acetonitrilo, etanol, dioxano acuoso, o similares) a 0 a 80 ° C.

F [0076] Derivados profarmacos de los compuestos de la invencion pueden ser preparados por
/Ios métodos conocidos por las personas de competencias normales en la materia (por ejemplo,
,!para mas detalles, véase Saulnier et al., (1994), Bioorganic y Medicinal Chemistry Letters, Vol.
‘4, p. 1985). Por ¢jemplo, profarmacos apropiado pueden ser preparados por reaccion de un
‘compuesto de la invencién no derivado con un agente carbamilador adecuado (por ejemplo, 1,1-

“aciloxialquilcarbanoclorhidrato, para-nitrofenil carbonato, o similares).

[0077] Derivados protegidos de los compuestos de la invencidn pueden ser preparados por
medios conocidos por las personas de competencias normales en la materia. Una descripcion
detallada de las técnicas aplicables en la creacién de grupos protectores y su eliminacion se

puede encontrar en “Protecting Grupos in Organic Chemistry”, 3" edition, John Wiley y Sons,

Inc., 19997 ,
[0078] Los compuestos de la invencidn pueden ser preparados como sus éstereoisdmeros por

reaccion de una mezcla racémica del compuesto con una solucién de un agente de resolucion
dpticamente activo para formar un par de compuestos diastereoisomeéricos, para recuperar los
enantidmeros Opticamente puros. La resolucion de enantiomeros puede realizarse utilizando
derivados diastereoméricos covalentes de los compuestos de ia invencién, o usando complejos
disociables {por ¢jemplo, sales cristalinas diastereoméricas). Los diasteroisomeros tienen
distintas propiedades fisicas (por ejemplo, puntos de fusion, puntos de ebullicion, solubilidad,
reactividad, etc) y puede ser facilmente separada por el aprovechamiento de estas diferencias.

Los diasteroisémeros pueden ser separados por cristalizacion fraccionada, cromatografia, o por
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técnicas de separacién/resolucion basadas en diferencias de solubilidad. El enantiomero
opticamente puro se recupera, junto con el agente de resolucion, por cualguier medio que no de
por resultado la racemizacidn. Una descripcion mds detallada de las técnicas aplicables para la
resolucion éstereoisdmeros de compuestos a partir de una mezcla racémica, pueden encontrarse
Jean Jacques, Yre Collet, Samuel H. Wilen, “Enantiomers, Racemates y Resoluciéns”, John
Wiley Y Sons, Inc., 1981..

b [0079] En resumen, los compuestos de la invencion pueden ser fabricados por un proceso,
que implica: )
(a) Esquema de Reaccian |;

(b) opcionalmente convertir un compuesto de la invencion en una sal farmacéuticamente
aceplable;

(¢) opcionalmente, la conversidn de una forma de sal de un compuesto de la invencidn a una
forma no-salina;

(d) opcionalmente convertir forma no oxidad de un compuesto de la invencion en un N-6xido
f"arnmcéuticamente aceptable;

ge) opcionalmente, la conversidn de una forma N-6xido de un compuesto de la invencidn su
forma no oxidada; _

éﬂ (;pcionalmente, la resolucion de un isémero individual de un compuesto de la invencion a

i)artir de una mezcla de isomeros;

{

¢) opcionalmente convertir un compuesto no derivado de la invencién en un derivado

;pro farmaco farmacéuticamente aceptables, y
j(h) opcionalmente convertir un derivado profarmaco de un compuesto de la invencion a tu forma
:no derivada.

[0080] En la medida en que la produccion de las materias primas no es particularmente

descrita, ya que los compuestos son conocidos o pueden ser preparados por analogia con los

métodos conocidos en el arte 0 como se indica en los ejemplos sucesivos. Una persona de

habilidad en el arte apreciara que las transformaciones anteriores son solo representativas de los

|
'
t

métodos para la preparacion de los compuestos de la presente invencion, y que otros metodos

1

. bien conocidos también pueden ser utilizados. La presente invencidn es adicionalmente

ejemplificada, pero no se limita, por los siguientes ejemplos que ilustran la preparacién de los

compuestos de la invencion.
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Preparacion de intermediarios

Intermediario 1

2-cloro-N-(2-(isg-propilsulfoniDfenil)-5-metilpirimidin-4-amina

 [0081] A una suspension de 730 mg de NaH en una mezcla de DMF/DMSO (25/2.5 ml) se
agrega gota a gota a 0°C, 2.53 g (12.69 mmol) de 2-(iso-propilsulfonil)benzenamina en
DMEF/DMSO (10 ml, proporcién 9/1). Una solucion es agitada 30 minutos a 0°C y 4.11 g (25.3
mmol, 2 eq.) de 2,4-dicloro-5-metilpirimidina diluida en 10 ml de DMF/DMSO (proporcion:
9/1) se agrega gota a gota. Una solucidn es calentada hasta temperatura ambiente y agitada

durante la noche. Posteriormente, el producto crudo es directamente cristalizado desde CH;CN

frio en varios lotes para proporcionar 2-cloro-N-(2-(iso-propilsulfonil}enil)-3-metilpirimidin-4-
amina como cristales palidos de color cremoso: ESMS m/z 326.1 (M + H™).

|

| Sintesis de 2.3-diclore-N-(2-(iso-propilsulfonilfeniDpirimidin-4-amina

! le\N

| |

: N \N)\CI
H

T

[0082] Usando el mismo procedimiento descrito para la sintesis de 2-cloro-N-(2-(iso-

Intermediario 2

|
LropiIsulfonil)feni[)-S-metilpirimidin-4-amina, 2.5-dicloro-N-(2-(iso-
I\

propilsulfonil)fenib)pirimidin-4-amina se aisla como un sélido de color cremoso: ESMS m/z

|
B46.0 (M + H.

Intermediario 3

2-cloro-4-fluoro-5-nitrotolueno

NO,
F
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, |0083] A una solucién de 100 g (0.7 mol) de 2-cloro-4-fluorotolueno en 250 ml de H2S04
concentrado se agrega por porciones 85 g (0.875 mol) de KNO; a 0°C (adicion de la cantidad
tqtal de KNO; se termina en aproximadamente | hora). La mezcla rojiza es calentada lentamente
h:asta temperatura ambiente durante la noche y extinguida sobre hielo triturado y extraida con
EtOAc. Las capas organicas se combinan, se secan sobre MgSOy y se concentran. El aceite
crudo es entonces purificado sobre un gran tapédn de silica (eluente: 97/3 hexanos/EtOAc) para
proporcionar 2-cloro-4-fluoro-5-nitrotolueno a un aceite palido amarillo que solidifica en

resposo. 'H NMR (CDCls, 400 Mz): 7.97 (d, /= 8.0 Hz, 1H), 7.32 (d, /= 10.4 Hz, IH), 2.43 (s,

3H).

Intermediario 4

2-cloro-4-fsopropoxi-5-nitrotolueno

5

[0084] A una solucién de 25 g (0.131 mol) de 2-cloro-4-fluoro-5-nitrotolueno en 250 ml de

|
|
|
2-propanol se agrega 208 g (0.659 mol, 5 eq.) de Cs,COs. La mezcla es agitada a 60°C durante
f

la noche y la mayoria del 2-propanol se evapora a presion reducida. Se agrega agua y una

solucion es extraida con EtOAc. Las capas organicas se combinan, se secan sobre MgSQy, se

concentran y el producto crudo filtrado sobre un tapdn de silica (eluente: 95/5 hexanos/EtOAc)

para proporcionar 2-cloro-4-isopropoxi-3-nitrotolueno como un sélido palido amarillo

eSponjoso.
;

Intermediario §

éster del dcido 2-metil-4-nitro-3-isepropoxi-fenilbordnico pinacolico

| NO,
o Iont
' N
[0085] Una mezcla de 5.09 g 2-cloro-4-isopropoxi-5-nitrotolueno (0.02216 mol), 6.20 g
‘(0.02437 mol) de pinacol diborane, 395 mg (0.00212 mol} de PCys, 1.014 g (0.00108 mol) de
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Pdadbas y 3.16 g (0.0322 mol) de KOAc en 100 mi de dioxano seco se calienta a 100°C durante

la noche. Luego de enfriarse a RT, una solucién oscura es filtrada sobre celita y el solvente es

evaporado a presion reducida. El aceite crudo es purificado en una columna de cromatografia de

silica gel (eluente: 95/5 hexanos/EtOAc) para proporcionar éster del dcido 2-metil-4-nitro-5-

. C oA .. . o1 . oyl 1
isopropoxi-fenilborénico pinacdlico como a un aceite que solidifica en resposo. 'H NMR

(CDCls, 400 Mz): 7.51 (s, 1H), 7.4 (s, 1H), 4.70 (m, 1H), 2.48 (s, 3H), 1.36 (d, J = 7.6 Hz,

6H), 1.35 (s, 12H).

Intermediario 6

Ester tert-butilico del acido 4-Trifluorometanosutfoniloxi-3.6-dihidro-2H-piridina- 1 -carboxilico

————

°N Py
70

F1C
®
N
o)\o)<
[0086] Una solucion de N-rert-Butoxicarbonil-4-piperidona (10.17 g, 0.05 mol) en THF (100
mL) se agrega gota a gota enfriado (-78 °C), agita vigorosamenté la solucion de LDA (40 ml de
1.5 M solucién en ciclohexanos, 0.06 mol) en THF (100 mL), bajo N». La mezcla de reaccion se
deja a -78 °C por 30 min antes de afiadir una solucién de fenil trifluorosulfonimida (19.85 g,
0.055 mol) en THF (530 mL). Luego la mezcla de reaccién es calentada a temperatura ambiente y
agitada por 3 h. La reaccion es extinguida a 0 °C con 100 mL de NH,Cl saturado acuoso y
tiltrada a través de de Celita. El filtrado se agrega a 100 mL de EtOAc y las capas se separan. La
capa organica se lava con H;0, se seca sobre MgSOy y se concentra. El producto crudo es

purificado por cromatografia flash de silica en columna (0-30% EtOAc en Hexanos como

eluente y verificado por TLC con 2% de KMnQO, en EtOH) para proporcionar Ester tert-butilico

del acido 4-Trifluorometanosulfoniloxi-3.6-dihidro-2H-piridina- 1 -carboxilico como a un aceite

amarillo.
Intermediario 7

éster tert-butilico del 4cido 4-(5-1sopropoxi-2-metil-4-nitro-fenil)-3.6-dihidro-2H-piridina-1-

carboxilico
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NO,
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R
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j

, [0087] A una solucion del éster del 4cido de 2-metil-4-nitro-5-isopropoxi-fenilborédnico
1

pi|1acéiico (2.04 g, 6.4 mmol) y éster teri-butilico del acido 4-Trifluarometanosulfoniloxi-3,6-
dihidro-2H-piridina- 1 -carboxilico (3.2 g, 9.6 mmol) en 110 mL de DME/H,0 (10:1 V/V) se
agrega PA(PPhs)s (365 mg, 8.32 mmol} y Cs,CO5 (4.2 g, 12.8 mmol). La mezcla de reaccion se
calienta bajo Nj a 80 °C durante la noche. Luego de enfriarse a temperatura ambiente, la
réaccion es filtrada a través de Celita y el filtrado es diluido con 100 mL de EtOAc,
secuencialmente lavado con H,O, salmuera, y finalmente se concentra al vacio. El producto
c:rudo es purificado por cromatografia flash de silica ge! (5%-15% EtOAc en Hexanos como

cluente) para proporcionar gster tert-butiiico del dcido 4-(5-Isopropoxi-2-metil-4-nitro-fenil)-

3,6-dihidro-2H-piridina- [ -carboxilico como a un aceite amarillo. 'H NMR (CD;0D, 400 Mz):

!

7.539 (s, 1H). 6.96 (s, 1H), 5.67 (broad s, [H), 4.73 (m, |H), 4.06 (m, 2H), 3.65 (m, 2H), 2.37 (m,
2,H). 2.25 (s, 3H), 1.50 (s, 9H), 1.33 (d, J = 6.0 Hz, 6H).

Intermediario 8

0O

; OZN@OH
‘ 0 cl o
| PN

|0088] Una mezcla de acido 2-cloro-4-fluoro-5-nitro-benzodico (5.0 g, 22.8 mmol) y

|

: Acido 2-Cloro-4-isopropoxi-3-nitro-benzdico
|

»

carbonato de cesio (29.7 g, 91.1 mmol) en 2-propanol (100 mL) se calienta a 50°C durante la
hoche. El solvente se remueve al vacio y se agrega 100 mL de agua. Se agrega HCI

toncentrado acuoso gota a gota a esta solucion a 0°C hasta pH=2. El producto precipitado que

se forma se aisla por filtracion, lavado con agua y secado bajo vacio para dar acido 2-cloro-4-

isopropoxi-3-nitro-benzoico.
1

!
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Ejemplo |
6-15-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-ilamino} -5-1sopropoxi-2-

piperidin-4-il-2,3-dihidro-isoindol-t-ona (178)

NH
Q ;

N

N
5=0 H

A Q
\r 5 }_
Pasos | v 2: éster tert-butilica del acido 4-(2-Cloro-4-isopropoxi-5-nitro-benzoilaminag)-
W)
H
£

[0089] A una solucidn de acido 2-cloro-4-isopropoxi-5S-nitro-benzéico (Intermediario 8, 10

CII/\N

|

\N)\N
H

piperidina-1-carboxilico
.Boc

g 38.5 mmol) en DCM (200 mL) y DMF (ImL), es lentamente adicionado tionil cloruro (9.17
g!,, 77 mmol) via jeringa. L.a mezcla es agitada por 3 horas, y es luego concentrada hasta
sequedad. El solido blanco obtenido, 2-cloro-4-isopropoxi-3-nitro-benzoit cloruro, es secado
bajo vacio. A una mezcla de éster tert-butilico del 4cido 4-amino-piperidina- 1 -carboxilico
(1.ddg, 7.2 mmol} y trietilamina (3 mL, 21.6 mmol) en DCM (100 mL), es lentamente
zjidicionado 2-cloro-4-isopropoxi-3-nitro-benzoil cloruro (2g, 7.2 mmol) disuelto en DCM (10
mlL.) via jeringa. La mezcla es agitada a temperatura ambiente por 3 horas, y es luego
éoncenlrado. El solido obtenido es disuelto en etil acetato y se lava con agua y salmuera
respectivamente. Luego de evaporacion del solvente, el compuesto del titulo se obtiene como un
%OIido amarillo claro, y es directamente usado en el préximo paso sin purificacion adicional.
Paso 3: éster tert-butilico del dcido 4-(4-Isopropoxi-3-nitro-2-vinil-benzoilamino)-piperidina-1-

carboxilico

’ o ‘ N,Boc
Q5N

N
f H
0
|

A
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: [0090] A una mezcla de éster tert-butilico del acido 4-(2-cloro-4-isopropoxi-5-nitro-
benzoilamino)-piperidina-i-carboxilico (7.2 mmol) obtenido en el paso anterior, éster dibutilico
del acido vinilborénico (1.72 g, 9.4 mmol) y carbonato de sodio (5.34 g, 50.4 mmol) en
THF/H,0 (100/25 mL) se agrega diclorobis(trifenilfosfina) paladio (1) (442 mg, 5% mmol). La
n!ezcla es purgada con N3 por 3 min y calentada a 90°C bajo N, durante la noche en un balén de
fondo redondo equipado con un condensader. La mezcla se enfria a temperatura ambiente y se
verte en una solucién de cloruro de amonio saturada. La mezcla es extraida con etil acetato (3 x
100 mL). Los extractos orgdnicos se¢ combinan, lavados con salmuera y se concentran. El
broducto crudo es purificado en una columna de cromatografia de silica gel (40% etil acetato en
hexanos) para proporcionar éster tert-butilico del acido 4-(4-isopropoxi-5-nitro-2-vinil-

benzoilamino)-piperidina-1-carboxilico como un sélido blanco.

Pasos 4, 3 vy 6: éster tert-butilico del dcido 4-(5-1sopropoxi-6-nitro-!-oxo-1,3-dihidro-isoindol-2-

il)-piperidina-1-carboxilico

| ,
- 3
|

[0091] carboxilico éster tert-butilico del acido 4-(4-Isopropoxi-5-nitro-2-vinil-
benzoilamino)-piperidina-1 - obtenido del paso anterior (1.9 g, 4.38mmol) es disuelto en DCM
:(IOO mL) vy se enfria a -78 °C. Os (g) es burbujeado en una solucidn hasta que el color de la
solucion de vuelve azul/gris. Una solucion es entonces purgada con N; (g) hasta que el color
iazul desaparece. Una solucion es calentada a temperatura ambiente y tratada con resina trifenil
;f‘osﬁna (3 g) pre-tratada en DCM (100 mL). Luego de 30 min, la mezcia es filtrada, el filtrado es
concentrado, y el residuo resultante es disuelto en DCM/TFA (100mL /25 mL). A esta mezﬁla
ise agrega trictil silano (4.6 mL, 17.5 mmol). La mezcla resultante es agitada a temperatura
5ambiente durante la noche. La mezcla de reaccidon es concentrada y re-disuelta en DCM. La
solucion de DCM se lava con HCI IN acuoso (3 x 20 mL). Las capas acuosas combinadas son
tratadas con NaOH conc. acuoso hasta pH =12. La capa acuosa es extraida con etil acetato (3 x
30 mL). Las capas orgdnicas combinadas se lavan con salmuera, y se secan sobre sulfato de

t . s . . ., ;.
sadio. Un solido amarillo claro es obtenido luego de evaporacion del solvente orgdnico.
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[0092] El sélido es disuelto en una mezcla de metanol y trietilamina (100mL, 9:1 v/v). A
esta mezcla se agrega di-tert-butil dicarbonato (680 mg, 3.1mmol). Luego de agitar a 50 °C por
30 minutos, la mezcla es concentrada y purificada por cromatografia flash en columna de silica
gel (eluente: 40~50% etil acetato en hexanos) para proporcionar éster tert-butilico del acido 4-
(5-Isopropoxi-6-nitro-1-oxo-1,3-dihidro-isoindol-2-il)-piperidina-1-carboxilico como un sélido
blanco. 'H NMR (400 MHz, CDCl3} 8 8.19 (s, IH), 7.11 (s, [H), 4.74 (q, 1H), 4.45-4.38 (m,
tH), 4.35 (s, 2H), 2.90-2.80 (m, 2H), 1.85-1.81 (m, 2H}, 1.66-1.63 (m, 2H), 1.48 (s, 9H), 1.42
(d. 6H).

Pasos 7.8y 9

[0093] A unasolucion de éster tert-butilico del dcido 4-(3-isopropoxi-6-nitro-1-oxo-1,3-
dihidro-isoindol-2-il)-piperidina-1-carboxilico del paso previo (850 mg, 2mmol) en metanol, se
agrega Pd/C (10% on carbon, 100 mg). La mezcla es hidrogenada bajo | atm de gas hidrogeno.
Luego de 4 horas, la mezcla es filtrada y se concentra. La anilina obtenida, como un solido
zfxmarillo, es usado para el proximo paso sin purificacion adicional. A una mezcla del producto
crudo (2 mmol) del paso anterior, (2,5-dicloro-pirimidin-4-il)-[2-(propanc-2-sulfonil)-fenil]-
amina (Intermediario 2, 770mg, 2.2 mmol), carbonato de cesio (1.3g, 4mmol), y xantfos (115
|]:ng. 0.2mmol) en THF (20 mL), se agrega acetato de paladio (22mg, 5% mmol) en un tubo de
imicroondas. La mezcla es purgada con N; por 3 min. El tubo sellado se calienta a 150°C por 20
min bajo radiacion de microondas. La mezcla se enfria, es filtrada y se concentra. El residuo es
iJuriﬁcado por cro'matograﬂ'a flash en columna de silica gel (eluente: 65% etil acetato en
hexanos) para proporcionar un sélido amarillo. El sélido es tratado con DCM/TFA (1/1, 10mL)
por | hora seguido de concentracidn bajo vacio. La purificacion final usando RP LC-MS
preparativo que proporciona 6-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-
I%Iamino}-S-isopropcx\'i-2-piperidin-4-iI-2,3-dihidro-isoinclol-l-ona (178) como un solido blanco.
I'H NMR (400 MHz, CDCl3) 8 10.38 (s, 1H), 10.13 (s, 1H), 9.60-9.50 (br, 1H), 9.34-9.21 (br,
fl H). 8.46 (d. 1H), 8.26 (s, 1H), 8.08 (s. 1H), 7.91 (dd, 1H), 7.71 (m, 1H), 7.34 (t, 1H), 7.03 (s,
EI H), 4.30 (m, IH), 4.53 (m, 1H), 4.33 (s, 2H), 3.62 (m, 2H), 3.21-3.09 (m, 3H), 2.31-2.21 (m,
2H). 2.09-2.05 (m, 2H), 1.41 (d, 6H), 2.30 (d, 6H); ESMS m/z 599.2 (M + H™).
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Ejemplo 2
6-15-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-ilamino} -5-isopropoxi-2-(1 -

| .
!
!

metil-piperidin-4-il)-2,3-dihidro-isoindol-1-ona (181)

Paso 1: 5-Isopropoxi-2-(1-metil-piperidin-4-il)-6-nitro-indan-1-ona

/
N

[0094] A una solucidn de 5-isopropoxi-6-nitro-2-piperidin-4-il-indan-i-ona (Ejemplo 1,
lf’aso 5y en THF (5 mL) y metanol (5 mL) se agrega formaldehido (104.2 ul,, 1.39 mmol) y 10
gotas de AcOH secuencialmente. La mezcla de reaccién es agitada a temperatura ambiente por
ih, luego cianoborhidrure de sodio (175.1 mg, 2.78 mmol) se agrega en una porcion, y la
1}eaccién es agitada por adicional 30 min. La reaccion es extinguida por acuoso saturadoNH4Cl
3:,1 se concentra al vacio para dar un residuo oleoso. Este aceite se particiona entre EtOAc y
siahn ucra, el extracto orgdnico se seca sobre Na)SO,, es filtrado y se concentra bajo vacio.
¢3r0|nalograﬂa en silica gel (3% MeOH en DCM) proporciona 5-isopropoxi-2-(1-metil-

f)iperidin-ll—i|)-6-nitro-indan-l-ona; MS m/z 333.2 (M+1).
i

Pasos 2 v 3
| [0095] Siguiendo los procedimientos anteriormente descritos (Ejemplo 1, Pasos 7 y 8)
usando el producto del paso | se genera el compuesto del titulo 6-{5-Cloro-4-[2-(propano-2-
sulfonil)-fenilamino]-pirimidin-2-ilamino} -5-isopropoxi-2-(1-metil-piperidin-4-il)-2,3-dihidro-
isoindol-1-ona (181) como un sélido blanco. 'H NMR 400 MHz (DMSO-dg con trazas D,0) 8

$.46 (d, LH), 8.35 (s, 1H), 8.09(s, 1H), 7.82(d, 1H), 7.74(t, 1H), 7.36(t,1H), 7.33(s, 1H), 4.75
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(. 1H), 4.41(s, 2H), 4,29(m, 1H), 3.65(m, 2H), 3.44(m, 1H), 3.17(t, 2H), 2,79(s, 3H), 2.07(111,(\/
2H). 1.98(d, 2H), 1.28(d, 6H), 1.14(d, 6H); MS m/z 613 (M+1).

Ejemplo 3

5-Metil-N-[4-metil-3-( -metil- | H-pirazol-4-il)-2-(piperidin-4-iloxi)-fenil]-N*-[2-(propano-2-
' sulfonil)-fenil]-pirimidina-2.4-diamina (35)

.0

N N NH
o=s=0" 0
N7
, N
; /
. Paso |: éster tert-butilico del acido 4-(4-Cloro-5-metil-2-nitro-fenoxi)-piperidina- [ -carboxilico

f Cl
g Q/
r O.N

O

Ngoc

! [0096] A una mezcla de 4-Cloro-3-metil-2-nitro-fenol (3.752 g, 20.0 mmol), éster tert-

butilico del acido 4-Hidroxi-piperidina-1-carboxilico (4.83 g, 24 mmol}, y trifenilfosfina (6.23 g,
24 mmol) en 75 mL THF se agrega diisopropil asodicarboxilato (4.73 mL, 245 mmol) en varias

lporciones 22 °C por 1 h. La reaccion es agitada a la misma temperatura por 2 hrs adicionales.
'L{a mezcla de reaccion es concentrada al vacio. El residuo se toma en en 50 mL eter, y se deja

reposar a 22 °C por 14 hrs. Los cristales resultantes se remueven por filtracion. El filtrado es

,\
o
—

concentrado al vacio, y el residuo es purificado sobre 330 g SiO; en una columna (ISCO) usando

un gradiente de 20 a 40% de etil acetato en hexanos como eluente, produciendo el éster tert-
butilico del dcido 4-(4-Cloro-3-metil-2-nitro-fenoxi)-piperidina- [ -carboxilico como un aceite

|
J‘ amarillo oscuro viscoso. MS (ES+); 315.1 (MH+ - C4H8), 393.1 (MNa+).
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Paso 2: éster tert-butilico del acido 4-[5-Metil-4-(1-metil-1H-pirazol-4-il)-2-nitro-fenoxi]- (\/
[Si;)eridi11a—1—carboxilico '

i /

03N

: N.
Boc

[0097] Una mezcla de éster tert-butilico del dcido 4-(4-Cloro-3-meti!-2-nitro-fenoxi)-
[5i|aeridi|1a-l-carboxn’lico del paso previo (375.8 mg, 1.01 mmol)}, 1-Metil-4-(4,4,5,5-tetrametil-
[l,3,2]dioxaborolan-2-il)-IFl-pirazol (Boron Molecular, 224.4 mg 1.08 mmol), fosfato de
potasio tribdsico monohidrato (392 mg), Pdy(dba); (45 mg), y diciclofosfinobifenil (43 mg) en 4
IEHL de 1,4-dioxano/H,0 (3/1) se calienta en un tubo sellado a 150 °C por 20 min bajo radiacién
clle microondas. La mezcla de reaccion es filtrada a través de un pequefio tapdn de Celita, se
secan sobre Na;SOy y se concentra. El residuo es purificado usando una columna de SiO;

ISCO), produciendo el éster tert-butilico del acido 4-[53-Metil-4-(|-metil-| H-pirazol-4-il)-2-
i]itrb-fénoxi]-piperidina-l-carboxilico. MS (ES+); 417.3 (MH+), 439.2 (MNa+).

Pasos 3.4y 35

[0098] Utiliza ¢l mismo procedimiento descrito en la sintesis del Ejemplo 1 (Pasos 7, 8 y 9)

y la purificacion final usando RP LC-MS preparativa se obtiene 5-Metil-N-[4-metil-5-(1 -metil-

1 H-pirazol-4-il)-2-(piperidin—4-iloxi)-fenil]-N4-[2-(propano-2-su]fonil)-fenil]-pirimidina-2,4-
diamina (35). MS (ES+): 576.3 (MH+).

Ejemplo 4
1-(5-{5-Cloro-4-[2-(propano-2-sulfonil}-fenilamino]-pirimidin-2-ilamino} -4-isopropoxi-2-

metil-fenil)-etanona (36)

| Ol
| @NIN\E\NHY

o=s=0M
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Paso 1: 2-(4-Isopropoxi-2-metil-5-nitro-fenil)-2-metil-[ 1,3]dioxolano

T

!

[0100] Una mezcla de 1-(4-1sopropoxi-2-metil-3-nitro-fenil)-etanona (0.788 g, 3.32 mmol),
etileneglicol (1.8 mL), y acido p-toluenosulfonico monohidrato (6.3 mg) en 60 mL de benceno
se calienta a reflujo con una trampa Dean-Stark por 18 hrs. La mezcla de reaccion es diluida on
{00 mL de etil acetato y lavada sucesivamente con 100 mL de NaHCQO; acuoso saturado, H,0, y
salmuera saturada. La fase organica se seca sobre Na;SO, anhidro, es filtrada y se concentra al
vacio, produciendo 2-(4-1sopropoxi-2-metil-5-nitro-fenil)-2-metil-[ 1,3 ]dioxolano como cristales

amarilios. MS (ES+): 282.2 (MH+).

Pasos 2 y 3: 5-Cloro-N2-[2-isopropoxi-4-metil-5-(2-metil-[ ,3]dioxolan-2-il}-fenil]-N4-{2-

‘propano-2-sulfoni I)-fenil]-pirimidina-2,4-diamina

f le\N
|
©\N \N)\NHY
o=5=0H 0
PN

i 0”0
|
i

{0101] Utilizando el mismo procedimiento descrito en la sin"tesis del Ejemplo 1 (Pasos 7 y
}3), usando 2-(4-1sopropoxi-2-metil-5-nitro-fenil)-2-metil-[ 1,3]dioxoiano del paso previo como
}nalerial inicial y se purifico usando cromatografia de silica gel (gradiente 2% to 20% EtOAc en
hexanos) se obtiene el 5-Cloro-N2-[2-isopropoxi-4-metil-5-(2-metil-[1,3]dioxolan-2-il)-fenil]-
[\!4-[2-(propano-2-sulfoniI)-Fenil]-pirimidina-2,4-diamina como un sdlido blanco. MS (ES+):
%61 2 (MH+).
|

!

f)aso 4

[0102] Una solucion de 3-Cloro-N2-[2-isopropoxi-4-metil-3-(2-metil-[ 1,3]dioxclan-2-il)-
;;fcnil]-N4-[2-(propano-2-su!fonil)-fenil]-pirimidina-2,4-diamina del paso previo (84 mg, 0.15
mmol) en 5 mL 1,4-dioxano es tratada con ! mL de HCl acuoso IN a 22 °C por2 hrs. La
jlreaccién se desarrolla y proporciona 1-(5-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-

:pirimidin-2-ilamino}-4-isopropoxi-2-metiI-fenil)-etanona (36). MS (ES+): 517.2 (MH+).
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Ejemplo 5
- N2.{2-Isopropoxi-4-metil-3-[ | -(2-morfolin-4-il-etil)- | H-pirazol-4-il]-fenil}-5-metil-N4-[2-

(propano-2-sulfonil)-fenil]-pirimidina-2,4-diamina (37)

N
o=s=0H 0
P T

Paso 1: 4-Bromo-3-metil-2-nitro-fenol

NO,
‘ OH
; Br

“ [0103] 4-Bromo-3-metil-fenol (1.122 g, 6.00 mmol) y Yb{CF3503)3 (372 mg) en 30 mL
diclorometano es tratada con 0.38 mL de HNOs conc. a 22 °C. Luego de agitar a la misma
l!emperatura por 1 hr, una adicion de 0.1 mL de HNO; conc.se agrega, y la reaccién es agitada
{)or una hora adicional. La mezcla de reaccion se lava con H,O, se seca sobre sulfato de
:magnesio anhidro. se filtra y se concentra. El residuo es purificado usando una columna de
§i03 (ISCO), produciendo una mezcla de 4-Bromo-5-metil-2-nitro-fenol come cristales

amarilloa y su sub-producto regioisomero como cristales anaranjados.

IS
Paso 2: |-Bromo-4-isopropoxi-2-metil-5-nitro-benceno

NO;
OY
Br

[0104] A una mezcla de 4-Bromo-5-metil-2-nitro-fenol del paso previo (0.66 g, 2.84

‘mmol), 2-propanol (0.262 mL), y trifenilfosfina (894 mg) en 10 mL de THF se agrega
‘diisopropil asodicarboxilato (0.671 mL) at 22 °C. La mezcla de reaccion es concentrada al
vacio. E! residuo es purificado usando una columna de SiO, (ISCO), produciendo 1-Bromo-4-

Lisopropoxi-2-metil-3-nitro-benceno como un sélido amarillo claro.
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Paso 3: 5-Bromo-2-isopropoxi-4-metil-fenilamina (L

NH,
: O\r
) Br

- 10105] A 1-Bromo-4-isopropoxi-2-metil-5-nitro-benceno del paso previo (0.734 g, 2.68
mmol) v hierro (polvo, 325 mesh, 1.05 g) en 20 mL de etanol se agrega | mL de HCl acuoso IN
con enfriamiento en un baiio de hielo. Luego de esta adicion, la reaccion se calienta a reflujo
por 2 hrs. luego una adicidn de 0.5 g de hierro se agrega y la reaccion se calienta a reflujo por 2
hlrs adicionales. La mezcla de reaccidn se enfria y se filtra a través de un cojin de Celita. El
filtrado es concentrado al vacio, produciendo 5-Bromo-2-isopropoxi-4-metil-fenilamina como a

un aceite anaranjado. El producto es usado en el préximo paso sin purificacién adicional.

Paso 4: N2-(5-Bromo-2-isopropoxi-4-metil-fenil)-5-metil-N4-[2-(propano-2-sulfonil)-fenil]-

|?irimidina»z,tl-diam ina

Br
! Y\N .
|
N \N)\N
oH H o

0=5=

A

|0106] 5-Bromo-2-isopropoxi-4-metil-fenilamina del paso previo (537 mg, 2.20 mmol) y 2-

?I0|'0-1\’-(2-(i.m-propilsuIfonil)fenil)—5-meti[pirimidin-4-amina (Intermediario I, 652 mg, 2.00
[lnmol) en presencia de acido metanosulfonico (0.143 mL) en 4 mL 2-propanol se condensan a
140 °C por 30 min en un tubo sellado bajo radiacion de microondas. Posteriormente, N2-(5-
!3r0mo-2-isopropoxi—4-meliI-feniI)-S-metil-N4-[2-(pr0pano-2-suIfonil)-fenil]-pirimidina-2,4-

diamina es obtenido. MS (ES+): 535.1 (MH+).

Paso 3

[0167] Una mezcla de N2-(5-Bromo-2-isopropoxi-4-metil-fenil)-5-metil-N4-[2-(propano-2-
[sulfonil)-fél1il]-pirimidina-2,4-diamina del paso previo (53 mg, 0.099 mmol), 4-{2-14-(4,4,5,5-
;’Fetramctil-[l,3,2]dioxaboro[an-2—il)—pirazol—I-il]—etil}—morfolina (Boron Molecular, 61 mg 0.20
immol), K;PO4 (58 mg), Pdy(dba); (10 mg), y triciclohexilfosfina (8 mg) en | mL de 1,4-
;dioxanoleO (3/1 v/v) se calienta en un tubo sellado a 150 °C por 20 min bajo radiacion de

!microondas. La mezcla de reaccion es filtrada a través de un pequerio tapon de Celita y se
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co}ncentm La purificacion final usando RP LC-MS preparativa proporciona N2-{2-Isopropoxi- /b
4-?meli|-5-[ 1-(2-morfolin-4-il-etil)- 1 H-pirazol-4-il]-fenil } -5-metil-N4-[ 2-(propano-2-sulfonil)-
f'¢11il]-pirimidina-2,4-diamina (37). MS (ES+): 634.3 (MH+).

Ejemplo 6
5-Cloro-N2-(2-isopropoxi-3-metil-4-morfolin-4-ilmetil-fenil)-N4-[2-(propano-2-sulfonil)-fenil ]-
pirimidina-2.4-diamina (60)

Cl N
T 0
H

o, oHN" N
\rsij g

Pasos t y 2: 1-Cloro-5-isopropoxi-2-metii-4-nitro-benceno

CHO

‘ 05N

| ad

i [0108] A una mezcla de 1-ctoro-2-metil-4-nitro-5-isopropoxi-benceno (Intermediario 4,
370 mg, 3.77mmol), dcido vinilbordnico dibutil éster (1.24 mL, 5.6 mmol), y carbonato de sodio
(;2.8 g. 26.4mmol) en THF/H,0 (20/5 mL) se agrega diclorobis(trifenitfosfina) paladio (11) (132
lﬁg. 3% mmol). El tubo de reaccidn es sellado, la mezcla es purgada con N; por 3 min y luego
calentada a 90°C bajo N; durante la noche. La reaccion se enfria a temperatura ambiente y se
verte en una solucion de cloruro de amonio saturada. La mezcla de reaccion cruda es extraida
con etil acetato (3 x 100 mL). Los extractos orgdnicos se combinan, son lavados con salmuera y
se concentran. El producto crudo es purificado en una columna de cromatografia de silica gel

1 0% etil acetato en hexanos) para proporcionar {-metil-5-nitro-4-propoxi-2-vinil-benceno como
u'n solido amarillo. |-Metil-5-nitro-4-propoxi-2-vinil-benceno obtenido del paso anterior (360
|(L1g, 1.63mmol) es disueito en DCM (20 mL) y se enfria a -78 °C. Os (g) es burbujeado en una
s!olucién hasta que ¢l color de fa solucion sea azul/gris. La solucion es entonces purgada con N

(g) hasta que el color azul desaparece. La solucion es calentada a temperatura ambiente y tratada
con resina de trifenilfosfina (2 g) pre-tratada en DCM (30 mL). Luego de 30 min, la mezcla es
filtrada, y ¢l filtrado es concentrado para proporcionar 2-metil-4-nitro-5-propoxi-benzaldehido

¢omo un solido amarillo.
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Pasos 3 v 4: 2-Isopropoxi-5-metil-4-morfolin-4-ilmetil-fenilamina

i
h

[0109] A una solucion de 2-metil-4-nitro-5-propoxi-benzaldehido obtenido en ¢l paso
anterior (34 mg, 0.152 mmol) en MeOH/THF (0.5/0.5 mL), se agrega acido acético (5 gotas).
LLa mezcla es agitada a temperatura ambiente por | hora. Cianoborhidruro de sodio (20 mg, 0.30
mmol) es luego adicionado. Luego de agitar por 30 min, la reaccidn es extinguida por adicion de
una solucidn de cloruro de amonio acuoso saturado. La mezcla de reaccion es extraida con etil
acetato (3 x 3 mL). Las fases orgdnicas se combinan y se concentran para proporcionar el
producto amina como a un aceite amarillo que es directamente usado en el proximo paso sin
i:mriﬂcacic')n adicional. A una solucidn del producto obtenido en el paso anterior en metanol (5
mL), se agrega Pd/C (10% on carbdn, 2 mg). La mezcla es hidrogenada bajo | atm de
jhidrc’)geno. Luego de 4 horas, la mezcla es filtrada y se concentra. El producto anilina obtenido
!(amarillo solido), es usado en el proximo paso sin purificacion adicional.

[0110] A upna mezcla del producto anilina obtenido en el paso anterior (0.152 mmol), (2,5-
dicloro-pirimidin-4-il)-[2-(propano-2-sulfonil)-fenil]-amina (Intermediario 2, 52 mg, 0.152
mmol), carbonato de cesio (99 mg. 0.30 mmol) y xantfos (8 mg, 0.02mmol) en THF (2 mL),.se.
agrega acetato de paladio (2 mg, 5% mmol) en un tubo de microondas. La mezcla es purgada

; con Nz por 3 min y luego el wbo sellado se calienta a 130 °C por 20 min. bajo radiacion de
microondas. La reaccidn es filtrada, concentrada, y purificada por mass-trigger RP LC-MS

preparativa para proporcionar el compuesto del titulo 5-Cloro-N?-(2-isopropoxi-5-metil-4-

: morfolin~4~ilmetil-feniI)-N"-[Q-(propano-z-suIfoni1)-fenil]-pirimidina-2,4-diamina (60) como un
solido amarillo: "H NMR (400 MHz, CDCI3) 3 10.35(s, 1H), 8.38 (d, 1HO, 7.93 (d, 1H), 7.59

.Il (m. 2H), 7.41-7.36 (m, 2H), 4.70-4.63(br, I H), 4.30-4.18 (br, 2H), 4.15-4.10 (br, 2H), 4.00-3.97

l (br, 2H), 3.52-3.46 (br, 2H), 3.20 (m, [H), 2.95-2.84 (br, 2H), 2.24 (s, 3H), 1.31 (d, I2H); ESMS

N

Com/z 5742 (M + H.
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Ejemplo 7
5-Cloro-N2-(2-isopropoxi-3-metil-4-piperidin-4-il-fenil)-N*-[2-(propano-2-sul fonil)-fenil]-
pirimidina-2.4-diamina (66)

SN
S:O H H O
\r \\C) )

Paso 1 : 4-(3-1sopropoxi-2-metil-4-nitro-fenil)-piridina

CHs NH

\
O,N 7 N

Q

>_

[0111] acido 4-Piridinaborénico (147 mg, 1.20 mmol, i.1 equiv.) es disuelto en una mezcla
(lle 2:1 v/v dioxano y H>O (15 mL) y Ns es burbujeado por 5 minutos. Tris(dibenzilideno
acetona)dipaladio (0) (100 mg, 0.109 mmol, 0.1 equiv.), 2-diciclohexilfosfina-2’-6’-dimetoxi
bifenil (112 mg, 0.272 mmol, 0.25 equiv.), I-cloro-5-isopropoxi-2-metil-4-nitro-benceno -
%lntcrmediario 4,250 mg, 1.09 mmol, 1.0 equiv.) y K3PO4 (462 mg, 2.18 mmol, 2.0 equiv.) son
e[\dicionados bajo una manta de N». El recipiente de reaccidn es sellado y calentado con
iradiacic’m de microondas a 1350 °C por 20 min. Luego de enfriarse a temperatura ambiente, la
reaccion es diluida con etil acetato y lavada con NaOH acuoso IN (2x), la capa orgénica luego
%;e seca sobre Na,SOy vy filtrada. Luego de concentracion, el producto crudo es purificado por
l:romalograﬁa de silica gel (gradiente de hexanos a 30% etil acetato en hexanos) para dar 4-(5-

'sopropoxi-Q-meliI-4-nilr0-feni])-piridina como un sélido marron: ESMS m/z 273.1 (M + H).

Pasos 2 y 3: éster tert-butitico del acido 4-(4-Amino-5-isopropoxi-2-metil-fenil)-piperidina- |-

carboxilico

0O
: H2N N_<
« -
s 4

[0112] 4-(5-lsopropoxi-2-metil-4-nitro-fenil)-piridina del pa‘so anterior (438 mg, 1.61 mmol)

i
1

jdisuclto en dcido acético (30 mL) es tratada con TFA (0.24 mL, 3.22 mmol) y PtO; (176 mg,
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40% w/w). La mezcla de reaccion es agitada vigorosamente bajo 1 atm. de H; por 36 horas. La q/

mezcla de reaccién es filtrada y el filtrado es concentrado bajo vacio. El residuo resultante es

diluido con etil acetato y lavado con NaOH acuoso 1N (2x), la capa orgénica luego se seca sobre
Na,SO, y es filtrada. Luego de concentracién, el producto crudo (391 mg) es disueltoen
CH,Cls anhidro (30 mL). Se agrega TEA (0.44 mL, 3.13, 2 equiv.) seguido de Boc,O (344 mg,
[.57 equiv, | equiv.). La reaccidn es agitada a temperatura ambiente por 30 min. La reaccidn es
concentrada bajo vacio. El residuo resultante es purificado por cromatografia de silica gel
(eradiente de hexanos a 30% etil acetato en hexanos) para dar éster tert-butilico del acido 4-(4-
amino-3-isopropoxi-2-metil-fenil)-piperidina- I -carboxilico como una espuma pegajosa: ESMS

m/z 293.1 (M-1Bu+H)*.

Pasosd v 5

[0113] éster tert-butilico del dcido 4-(4-Amino-5-isopropoxi-2-metil-fenil)-piperidina-1-
carboxilico (170 mg, 0.488 mmol) del paso anterior, (2,5-Dicloro-pirimidin-4-il)-[2-(propano-2-
iéuli‘onil)-t‘enil]-amina (Intermediario 2, 169 mg, 0.488 mmol, | equiv.), xantfos (28 mg, 0.049
|;nmol, 0.1 equiv.), acetato de paladio (5.5 mg, 0.024 mmol, 0.05 equiv.), y Cs;CO3 (477 mg,
}.46 mmol, 3 equiv.) son disueltos en THF anhidro (6 ml.). N» es burbujeado a la mezcla de
l'eaccién por 5 minutos y luego el recipiente de reaccion es sellado y calentado con radiacién de
microondas a 130 °C por 20 min, La reaccion es filtrada y el filtrado concentrado bajo vacio.
Luego de concentracion. el producto crudo es purificado por cromatografia de silica gel
‘l(gradicnte de hexanos a 30% ctil acetato en hexanos) para dar el éster tert-butilico del 4cido 4-
(4-{5-cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-ilamino} -5-isopropoxi-2-metil-
tenil)-piperidina- | -carboxilico como una pelicula amarilla: ESMS m/z 658.3 (M + H). Este
J}producto (105 mg, 0.160 mmol) es disuelto en CH,Cl; (3 mL) y tratado con TFA (3 mL). Luego
de-45 min., la reaccion es concentrada bajo vacio. HCI IN en Et,O (5 lﬁL X 2) se agrega
causando la precipitacién del producto HCl sal. El solvente se remueve por decantacion. La 5-
jCloro-Nz-(Z-isopropoxi-S—metil-4—piperidin-4-il-feniI)-N4-[2-(propano-2-su!foni])-fenil]-
ipirimidina-2.4-diamina resultante (66) es secado a bajo fuerte vacio, generd un polvo blanco
Eapugado: '"H NMR (400 MHz, DMSO-d + trace D,0) & 8.32 (s, [H), 8.27 (d, 1H), 7.88 (d, 1H),
7.67 (dd, 1H), 7.45 (dd, 1H), 7.42 (s, IH), 6.79 (s, 1H), 4.56-4.48 (m, |H), 3.49-3.32 (m, 3H),
3.10-2.91 (m, 3H), 2.09 (s, 3H), [.89-1.77 (m, 4H), 1.22 (d, 6H), 1.13 (d, 6H); ESMS m/z 558.1
(M +H).

Ejemplo 8
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IS-CIoro-Ng-[Z-isopropo,\ci-S-metil-4-(] -metil-piperidin-4—iI)-feni]]-N4-[2-(pr0pano-2-sulfonil)—

fenil]-pirimidina-2.4-diamina (67)

CH, N

Paso 1: 4-(5-Isopropoxi-2-metil-4-nitro-fenil)-1-metil-piridino yoduro

N
7 \—

O,N

)

)_

[0114] 4-(5-1sopropoxi-2-metil-4-nitro-fenil}-piridina (Ejemplo 7, Paso 1, 217 mg, 0.797
mmol}) es disuetto en THF anhidro (9 mL). Yodometano (0.10 mL, 1.61 mmol, 2 equiv.) se
I . .
fagrega y la reaccion es agitada a 40 °C en un tubo sellado por 2 dias. Los volétiles se remueven

'bajo vacio generd 4-(5-lsopropoxi-2-metil-4-nitro-fenil)- I-metil-piridino yoduro como un sélido

[
‘marron: ESMS m/z 287.1 (M™).

| Pasos 2 y 3: 2-Isopropoxi-5-metil-4-(1-metil-piperidin-4-il)-fenilamina
HoN N—

O

)1

1" [0115] 4-(5-1sopropoxi-2-metil-4-nitro-fenil}- I-metil-piridino yoduro del paso previo (0.697

; mmol) es disuelto en CH;0H (20 mL) y enfriado a 0 °C. NaBH, (264 mg, 6.97 mmol, [0

"equiv.) es ientamente adicionado. Luego que esta adicién se completa, el bafio de enfriamiento

| se remueve y la reaccion es agitada a temperatura ambiente por | h. La reaccion es extinguida
por la lenta adicion de FICl acuoso IN (14 mL). El CH3OH es parcialmente removido por vacio.
El residuo resultante se particiona entre E1OAc y NaOH acuoso IN. Se agrega NaOH acuoso
50% hasta que la capa acuosa tenga un pH >12. La capa de EtOAc se lava con NaOH acuoso
IN (2x), la capa organica luego se seca sobre Na;SOy_ es fiitrada, y se concentra bajo vacio.

Luego de concentracion. el producto crudo (175 mg) es disuelto en dcido acético (10 mL). TFA
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((5.I5 ml., 3 equiv.) y PtO; (53 mg, 30% w/w) son adicionados y la reaccion es puesta bajo 50 ()/
p;si H; gas en un Parr Shaker por i4 h. La mezcla de reaccidn es filirada y el filtrado es
cloncentrado bajo vacio. Elresiduo resultante se particiona entre EtOAc y NaOH acuoso IN. Se
agrega NaOH acuoso 50% adicional hasta que la capa acuosa tenga un pH >12. La capa de
EtOAc se lava con NaOH acuoso IN (2x), la capa organica luego se seca sobre Na;SO; es
filtrada, y se concentra bajo vacio para dar 2-Isopropoxi-5-metil-4-(1-metil-piperidin-4-il)-

fenilamina que es usado en el Paso 4 sin purificacién adicional: ESMS m/z 263.2 (M + H™).

Paso 4

[0116] Utilizando el mismo procedimiento descrito en la sintesis del Ejemplo 7 (Paso 4) y
la purificacion final usando RP LC-MS preparativa, se proporciona 5-Cloro-N-[2-isopropoxi-5-
metil-4-( | -metil-piperidin-4-il)-fenil]-N*-[2-(propano-2-sulfonil)-fenii]-pirimidina-2,4-diamina
(67) como un polvo pédlido amarillo: (HCl sal, DMSO-ds + trace D,0) & 8.28 (s, IH), 8.19 (d,
i]-l), 7.86 (d, IH), 7.66 (dd, 1H), 7.45 (dd, 1H), 7.37 (s, [H), 6.77 (s, IH), 4.56-4.49 (m, | H),
3.51-3.37 (m, 3H), 3.16-3.08 {m, 2H), 2.98-2.88 (m, [H), 2.77 (s, 3H), 2.05 (s, 3H), 1.90-1.81

'm, 4H), 1.19 (d, 6H), 1.11 (d, 6H); ESMS m/z 572.2 (M + H".
| .

Ejemplo 9
2-[14-(4-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-ilamino } -5-isopropoxi-2-

metil-fenil)-piperidin- 1 -il]-etanot (72)

B
| Q Wy
kel

el %

[0117] 5-Cloro-N*-(2-isopropoxi-3-metil-4-piperidin-4-il-fenil)-N*-[2-(propano-2-sulfonil)-

CH3 N/\/OH

|
|
d

‘fenil)-pirimidina-2,4-diamina (Ejemplo 7, 0.087 mmo!) es disueito en DMF anhidro (1 mL).
TEA (0.04 mL, 0.262 mmol, 3 equiv.) se agrega seguido de 2-bromo-etanol (0.019 mL, 0.262

mmol, 3 equiv.) disuelto en DMF anhidro (0.7 mL). El recipiente de reaccién es sellado y
calentado a 70 °C por 12 h. Luego de enfriarse a temperatura ambiente, la reaccion es diluida
l’ con etil acetato y lavada con NaOH acuoso IN (5x), la capa organica luega se seca sobre

‘ NaySOy4 vy ex filtrada. Luego de concentracion, el producto crudo es purificado usando RP LC-
| MS preparativa para dar 2-[4-(4-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-
1
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iflamino}-5-isopropoxi-2-metil-FeniI)-piperidin-1-il]-etanol (72) como a unmarillo polvo: ESMS
1

m/z 6022 (M +H).

: Eiemplo 10

+ 2-[4-(6-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-ilamino } -5-isopropoxi-1-

0x0-1,3-dihidro-isoindol-2-il)-piperidin-1-il]-acetamida (149)

NH
~
o)

" &

N

2

i
|
I
|
|
i
1
|
i

l
NS
S\\:O H H 0
\r 5 )_
[0118] A una mezcla de 6-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-

lamino}-3-isopropoxi-2-piperidin-4-il-2,3-dihidro-isoindol-1-ona (Ejemplo 1, 20 mg, 0.033

mmol) y trietilamina (23 uL, 0.165 mmol) en DMF (1.5 mL), se agrega 2-bromo-acetamida (10

‘lng, 0.066 mmol). La mezcla es agitada a 60 °C por 4 horas. La reaccion es filtrada y el filtrado
es purificado por mass-trigger RP LC-MS preparativa para proporcionar el compuesto del titulo
Q-[4-(6-{5—Cloro-4-[2-(propano-2-suIfonil)-fenilamino]-pirimidin-Z-ilamino}-S-isopropoxi-l-

bxo-],3-dihidr0-isoindo|-2-i1)—piperidin—l-il]-acetamida (136) como un sélido blanco: 'H NMR
(400 MHz, MeOD-d,) 8 8.41 (d, 1H), 8.27 (s, 1H), 8.21 (br, 1H), 7.93 (dd, 1H), 7.73 (m, IH),

l7.40 (dd, 1H), 7.30 (s, 1H), 4.52 (s, 2H), 4.45-4.37 (m, 1H), 4.19-4.15 (br, 2H), 3.87-3.78 (br,
,f)_|-|), 2.37-2.19 (m, 2H), 2.26-2.15 (m, 1H), 1.40 (d, 6H), 1.25 (d, 6H); ESMS m/z 656.2 (M +

HY). '

Eiemplo L1
dimetilamida del acido 4-(6-{35-Cloro-4-[2-(propano-2-sulfonil}-fenitamino]-pirimidin-2-

ilamino}-5-isopropoxi- 1 -oxo-1,3-dihidro-isoindol-2-il}-piperidina- 1 -carboxilico (155)
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[0119] A una mezcla de 6-{5-Cloro-4-[2-(propano-2-sulfonil}-fenilamino]-pirimidin-2-
ilamino}-3-isopropoxi-2-piperidin-4-il-2,3-dihidro-isoindol-1-ona (Ejemplo 1, 20 mg, 0.033
mmol) y trietilamina (23 ul. 0.165 mmol) en DMF (1.5 mL) se agrega cloruro de
dimetilcarbamil (11 mg. 0.1 mmol). La mezcla es agitada a temperatura ambiente por | hora. La
J'reaccién es filtrada y el filtrado es purificado por mass-trigger RP LC-MS preparativa para
proporcionar et compuesto del titulo dimetilamida del acido 4-(6-{5-Cloro-4-[2-(propano-2-
!sullbnil)—t‘enilamino]-pirimidin-2-ilamino}-S-isopropoxi- 1-ox0-1,3-dihidro-isoindol-2-il)-
“piperidina-l-carboxilico (155) como un solido blanco: '"H NMR (400 MHz, MeOD-d4) 8 8.29 (s,
HH). 8.26 (br, 1H), 7.96 (dd, 1H), 7.93 (s, 1H), 7.72(dd, 1H), 7.48 (dd, 1H), 7.35 (s, 1H), 4.50 (s,
2H). 4.35-4.29 (m, 1H), 3.83 (d, 2H), 3.38-3.30 (m, 2H), 3.02-2.95 (m, 3H). 2.88 (s, 6H), 1.88-
1.84 (m, 3H). 1.36 (d, 6H), 1.25 (d, 6H); ESMS ni/z 670.2 (M + H").

LCjemplo 12
i N2-(5-Etinil-2-isopropoxi-4-metil-fenil}-5-metil-N4-[2-(propano-2-sulfonil)-fenil]-pirimidina-
i 2.4-diamina (257)
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Paso 1: N2-(2-Isopropoxi-4-metil-5-trimetilsilaniletinil-fenil)-5-metil-N4-[2-(propano-2- q/
sultonil)-fenil]-pirimidina-2,4-diamina

\I/

l Si

I
NTN N

50" 3
T -

[0120] Una mezcla de N2-(3-Bromo-2-isopropoxi-4-metil-fenil)-5-metil-N4-[2-(propano-2-
sulfonil)-fenil]-pirimidina-2,4-diamina (Ejemplo S, Paso 4, 110 mg, 0.21 mmol), etinil-trimetil-
silano (0.14 mL), N,N-diisopropil etilamina {0.10 mL), PACL(PhCN), (12 mg), ‘BusPHBF, (17
mg), y Cul (4 mg) en | mL 1,4-dioxano es agitada a 22 °C por 20 hrs seguido de calentamiento a
60 °C por 2 hrs adicionales. La mezcla de reaccion es filtrada a través de un pequefio tapén de
Celita y se concentra. El residuo es purificado sobre una columna de 4 g Si(; (1SCO) usando un
gradiente de 0 a 20% de etil acetato en hexanos como eluente, produciendo N2-(2-Isopropoxi-4-
metil-3-trimetilsilaniletinil-fenil)-3-metil-N4-[2-(propano-2-sulfonil)-fenil]-pirimidina-2,4-

|diamina como a unmatilio viscoso aceite.

Paso 2
[0121] Una solucion de N2-(2-Isopropoxi-4-metil-3-trimetilsilaniletinil-fenil)-5-metil-N4-
[2-(propano-2-sulfonil)-fenil]-pirimidina-2,4-diamina del paso previo (0.102 g, 0.18 mmol} en
2.5 mL THF es tratada con TBAF (0.5 mL, IM en THF) y 30 uL AcOH a 22 °C por 2 hrs. La
.mezcla de reaccion es concentrada y el residuo es purificado usando un columna de 4g de SiO;
| (ISCO), produciendo N2-(5-Etinil-2-isopropoxi-4-metil-fenil)-5-metil-N4-[2-(propano-2-
‘sulfonil)-fenil]-pirimidina-2,4-diamina (257). MS (ES+): 479.2 (MH+).

Eiemplo 13
éster etilico del dcido 4-(6-{3-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-

ilamino}-5-isopropoxi-i-oxo-1,3-dihidro-isoindot-2-il)-piperidina- | -carboxilico (175)
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[0122] A una mezcla de 6-{3-Cloro-4-[2-(propano-2-sulfonil}-fenilamino]-pirimidin-2-
ilamino}-5-isopropoxi-2-piperidin-4-il-2,3-dihidro-isoindol-1-ona (Ejemplo 1, 15 mg, 0.025
mmol) y trietilamina (37.5 ul, 0.25 mmol) en DMF (0.5 mL), se agrega etil cloroformato (5.4
mg, 0.05 mmol). La mezcla es agitada a temperatura ambiente por | hora. l.a mezcla de reaccion
¢ruda es purificada por mass-trigger RP LC-MS preparativa para proporcionar el compuesto del
titulo éster etilico del acido 4-(6-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-
illammol -5-isopropoxi- 1 -oxo-1,3-dihidro-isoindol-2-il)-piperidina- | -carboxilico (175) como un
s:ohdo blanco. *H NMR 400 MHz (DMSO-ds con trazas D;0) 8 8.55 (d, 1H), 8.32 (s, 1H), 8.14
|
(s. 1H), 7.82 (dd.iH), 7.74 (t, 1H), 7.34 (1, 1H), 7.28 (s, IH), 4.73 (m, 2H), 4.39 (s, 2H), 4.12
(m, 2H), 4.06 (g, 2H), 3.46 (m, 1H), 2.92 (m 2H), .76 (m, 2H) 1.68 (m, 2H), 1.29 (d, 6H), 1.20
[Et 3H), 1.17 (d, 6H); MS m/z 671 (M+1).
i

Ejemplo 14
5-15-Clora-4-[2-(propano-2-suifonil-fenilaminol-pirimidin-2-ilamino} -6-isopropoxi-2-(1-

metil-piperidin-4-il)-isoindol-1,3-diona (176)

=z 0
z:/ \;
=z
Iz
O
prd
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Paso |: éster teri-butilico del cido 4-(1-Hidroxi-6-isopropoxi-5-nitro-3-oxo-!,3-dihidro-

isoindol-2-i I)-piperidina-1-carboxilico
Boc
N
0 ;
N
OH
O.N

[0123] éster tert-butilico del dcido 4-(4-1sopropoxi-3-nitro-2-vinil-benzoilamino)-piperidina-
[-carboxilico (Ejemplo 1, Paso 3, 1.2 g, 2.77 mmol) disuelto en 30 mL de DCM se enfriaa -78
“C. Gas ozono es burbujeado a esta solucién hasta que el material inicial es consumido y luego
gas de nitrogen es burbujeado a la solucién por 5 min. La mezcla de reaccion es calentada a
temperatura ambiente. Resina de trifenilfosfina (2.77 g) en 10 mL de DCM se agrega y la
!mczcla resultante es agitada por 1.5 h. La resina se remueve por filtracion y el filtrado es

concentrado. Cromatografia de silica gel (5% MeOH en DCM) proporciona el éster tert-
-2-il)-piperidina-

fbuti]ico del 4cido 4-(1-Hidroxi-6-isopropoxi-3-nitro-3-oxo-1,3-dihidro-isoindol

j I-carboxilico; MS m/z 336.2 (M-Boc + H™).
| Pdﬁos 2.3 v 4: 3-Isopropoxi-2-(1-metil-piperidin-4-il)-6-nitro-indan-1,3-diona

" 5

N

o)

O,N
o

A

{]0124] A una solucidn de éster tert-butilico del acido 4-(1-Hidroxi-6-isopropoxi-5-nitro-3-
ox0-1,3-dihidro-isoindol-2-il)-piperidina- | -carboxilico del paso previo (173.9 mg, 0.4 mmol) en

DMF (4 mL) se agrega dicromato de piridina (286.5 mg, 0.8 mmol) en una porcion. Luego de

agitar a temperatura ambiente por 2 h, La mezcla de reaccion se verte en 25 mL de agua y el
( produclo es extraido con EtOAc. Los extractos organicos se secan sobre Na2504, son filtrados y

! se concentra al vacio para dar éster tert-butilico del dcido 4-(5-isopropoxi-6-nitro-1,3-dioxo-1,3-
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dihidro-isoindol-2-il)-piperidina-1-carboxilico crudo, que es directamente usado en el proximo
paso sin purificacion adicional.

. |0125] A una solucion de éster tert-butilico del 4cido 4-(5-isopropoxi-6-nitro-1,3-dioxo-1,3-
dihidro-1soindol-2-il)-piperidina-1-carboxilico generado en el paso anterior en 3 mL de DCM se
agrega TFA (3 mL). La mezcla de reaccidn es agitada a temperatura ambiente por | h. Luego
de concentracidn, se agrega agua (5 mL) a la mezcla de reaccion cruda, la mezcla resultante es
neutralizada para dar un pH=8 por adicion de NaHCOs3, y el producto es exiraido con DCM. Los
extractos orgdnicos se secan sobre Na>SQy, son filtrados y se concentran al vacio para dar 5-
i:sopropoxi-6-nitr0-2-piperidin-4-iI-isoindol-] ,3-diona crudo, que es directamente usado en el
proximo paso sin buriﬁcacién adicional,

i [0126] A una solucion de the 5-isopropoxi-6-nitro-2-piperidin-4-il-isoindol-1,3-diona
generado en el paso anterior en THF (5 mL) y metanol (5 mL) son adicionados tormaldehido
&30 uL. 0.4 mmol) y 2 gotas de AcOH secuencialmente. La mezcla de reaccion es agitada a
I[emperatura ambiente por 1h, luego se agrega cianoborhidruro de sodio (30.4 mg, 0.8 mmol) en
tina porcion vy la mezcla resultante es agitada por un tiempo adicional de 30 min. La reaccién es
éxtinguida por adicién de NH4Cl acuoso saturado seguido de concentracion al vacio para dar un
fesiduo oleoso. Este aceite se particiona entre EtOAc y salmuera. El extracto organico se seca
sobre Na;SQa, es filtrado y se concentra. Cromatografia de silica gel (5% MeCGH en DCM)
proporciona S-isopropoxi-2-(1-metil-piperidin-4-il}-6-nitro-indan-1,3-diona; MS m/z 347.2
I(rv1+| ).

|
|
{
{

Pasos 3 v 6
I

, [0127] Siguiendo los procedimientos anteriormente descritos (Ejemplo 1, Pasos 7 y 8)
usando el producto del paso 4 se genera el compuesto del titulo 5-{5-Cloro-4-[2-(propano-2-
“sulfpniI)-fenilamino}-pirimidin-2-iIamino}-6-isopropoxi-2-(l-meti!-piperidin-4-i1)-isoindol-1,3-
{diona (176) como un sélido amarillo. "H NMR 400 MHz (DMSO-dg con trazas D,0) & 8.44 (s,
2H). 8.39 (s, 1H), 7.87 (dd. 1H), 7.78 (dt, 1H), 7.45 (s, IH), 7.41 (m, 1H), 4.91(m. 2H), 4.25(m,
2H), 3.51 (m, 3H), 3.10(m, 2H), 2.77(s, 3H), 1.80(m, 2H), 1.35(d, 6H), 1.13(d, 6H); MS m/z

627 (M+1).
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‘ Ejemplo 15
amida del dcido (28, 48)-4-(6-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-

ilamino}-3-isopropoxi- 1 -0x0-1,3-dihidro-isoindol-2-il}-pirrolidina-2-carboxilico (177)

H o
NGl
(@] ‘D NH2

Paso |: éster metilico del acido (28, 4S)-4-(6-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-
pirimidin-2-itamino}-5-isopropoxi-1-oxo-1,3-dihidro-isoindol-2-il)-pirrolidina-2-carboxilico

! H 0 -

| .
! O o OCH3

[0128] Siguiendo los procedimientos anteriormente descritos (Ejemplo 1) usando N-Boc-
cis-4-amino-L-prolina metil éster en lugar de de éster tert-butilico del acido 4-amino-piperidina-

I-carboxilico, se generate el éster metilico del dcido (25, 45)-4-(6-{5-Cloro-4-[2-(propano-2-

sulfonil)-fenilamino]-pirimidin-2-ilamino}-5-isopropoxi- t-oxo-1,3-dihidro-isoindol-2-il)-

pirrolidina-2-carboxilico; MS m/z 643.2 (M+1).
l

Paso 2

[0129] éster metilico del acido (28, 48)-4-(6-{5-Cloro-4-[2-(propano-2-sulfonil)-

enilamino]-pirimidin-2-ilamino}-5-isopropoxi-1-oxo-1,3-dihidro-isoindol-2-il)-pirrolidina-2-

{carboxilico generado en el Paso | (20 mg, 0.03 mmol) es disuelto en solucion de amoniaco 7N
;en MeOH ( 3 mL, 21 mmol). La solucién resultante se calienta usando radiacién de microondas
;a 120 °C por I h. Luego de enfriarse a temperatura ambiente, LLa mezcla de reaccion es
Econcenlrada al vacio, neutralizada a pH=8 con NaHCOs saturado acuoso, y extraida con DCM.
Los extractos organicos se secan sobre Na;SQOy, se filtran, y se concentran al vacio para dar

amida del dcido (28, 45)-4-(6-{5-Cloro-4-[2-(propanoc-2-sulfonil)-fenilamino]-pirimidin-2-
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i;lamino}-5-i50propo.\'i—l-oxo-l,3-dihidro-isoindol-2-il)-pirrolidina-2-carb0xi]ico (177) como un
s!,c'JIido amarillo. 'H NMR 400 MHz (DMSO-dg con trazas D20) 8 8.47(d, 1H), 8.25 (s, 1H),
8.07 (s, 1H), 7.78 (dd, 1H), 7.68 (m, [H), 7.31(1, 1H), 7,24 (s, 1H), 4,71 (m, 2H), 4.43 (dd, 2H),
3.60 {m, 1H), 3.44 (m, 1 H), 3.35 (in,1H), 2.63 (m, 1H), 2.28 (m, IH}), 1.22 (d, 6H), 1.10 (d, 6H);
MS m/z 628 (M+1).

Ejemplo 16
3-Cloro-N2-[4-(4-dimetilamino-ciclohexil)-2-isopropoxi-S-metil-fenil]-N4-[2-(propano-2-

sulfonil)-fenit]-pirimidina-2.4-diamina (21)

N

Paso 1: 1,4-dioxaspiro[4.5]dec-7-en-8-il trifluorometanosulfonato

0
o= X
0=5, o)
0

| =%

F F

' {0130] Una solucion de KHMDS 0.5M en tolueno (4.7 mL, 2.34 mmo!) se agrega A una
.solucién de 1,4-dioxaspirof4.5]decan-8-ona (1.80 mmol) y N-feniltrifluorometanosulfonimida
(2.34 mmol) en THF seco (18 mL) a -78°C bajo argdn. Luego de agitar a -78°C por 4 horas, la
!mezcla es extinguida con H;O, extraida con dietil eter y secada con MgSO4. Luego del
desarrollo y cromatografia flash en silica (hexano/EtOAc 90:1 O)-, se aisla el 1,4-
dioxaspiro[4.5]dec-7-en-8-il trifluorometanosulfonato: 'H NMR (CDCls, 400 MHz) & 5.66 (m,
IJH), 3.98 (m. 4H), 2.53 (m, 2H), 2.40 (m, 2H), 1.90 (t, 2H). MS (ES+): 289.0 (M+1)".
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!
Paso 2: 8-(5-isopropoxi-2-metil-4-nitrofenil)-1,4-dioxaspiro[4.5]dec-7-eno

@(047

~ |0131] A una solucién agitada del 1,4-dioxaspiro[4.5])dec-7-en-8-il trifluorometanosulfonato

(0.03 mmol) y 2-(5-isopropoxi-2-metil-4-nitrofenil)-4,4,5,5-tetrametil-1,3,2-dioxaborolano
(Intermediario 5, 0.04 mmol) en THF (3 mL), que contiene [Pd(PPh;)4] (0.013 mmol) y
K3PO4-H-0 (0.045 mmol), se calienta a 80°C bajo argén por 16 horas. Luego de desarrotlarla y
cromatografia flash en silica (hexano/EtOAc 4:1), el 8-(5-isopropoxi-2-metil-4-nitrofenil)-1,4-
dioxaspiro[4.5]dec-7-eno es obtenido. 'H NMR (CDCls, 400 MHz) § 7.62 (s, IH), 6.82 (s, | H),
5.74 (m, 1H), 4.65 (m, 1H), 4.04 (m. 4H), 2.47 (m, 4H), 2.27 (s, 3H), 1.89 (t, 2H), 1.29 (d. 6H).
MS (ES+): 334.16 (M+1 ).

]

Paso 3: 4-(5-isopropoxi-2-metil-4-nitrofenil)ciclohex-3-enona

[0132] Una solucion de 8-(3-isopropoxi-2-metil-4-nitrofenii)- 1 ,4-dioxaspiro[4.5]dec-7-eno

'(O.l mmol)en 2.5 mL de TFA y CHCl; (1:4 v/v), es agitada a temperatura ambiente por 6
fhoraSA Luego de desarrollarla y cromatografia flash en silica (hexano/EtOAc 4:1), el 4-(5-
:Lisopropoxi-Z-metiI-4-nitr0feniI)cic!ohex-3-enona es obtenido. 'H NMR (CDCls, 400 MHz) &
7.63 (s, 1H), 6.81 (s, 1H), 5.73 (m, 1H), 4.62 (m, 1H), 3.07 (m, 2H), 2.68 (m. 4H), 2.27 (s, 3H),
:[137 (d. 6H). MS (ES+): 290.13 (M+1)".

Paso 4: 4-(5-isopropoxi-2-metil-4-nitrofenil}-N,N-dimetilciclohex-3-enamina

' [0133] A una solucion de 4-(5-isopropoxi-2-metil-4-nitrofenil)ciclohex-3-enona (0.1 mmol)

: v dimetilamina (0.1 1 mmol) en 2 mL de 1,2-dicholoroetano, se agrega AcOH (0.1 mmol) y
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NaBH(OAc); (0.11 mmol). La mezcla de reaccion es agitada a temperatura ambiente por 10
I;oras. Luego de desarrollarla y cromatografia flash en silica (CHaClo,/MeOH 9:1), el 4-(5-
i‘sopropoxi-2—metiI-4-nitrofeniI)-N,N-dimetilciclohex-3-enamina es obtenido. MS (ES+): 319.19
(M+1)".

Paso 5: 4-(4-(dimetilamino)ciclohexil)-2-isopropoxi-3-metilanilina

HoN N

0

)~

|0134] A una solucidn de 4-(5-isopropoxi-2-metil-4-nitrofenil)-N,N-dimetilciclohex-3-
enamina (0.1 mmol) en 10 mL de MeOH, se agrega Pd/C (5 mg) bajo argdn. La suspension es
agitada bajo | atm. H; por 6 horas. Luego de filtrarla, el solvente se remueve y el 4-(4-
tdinﬁelilaunino)cic]ohexil)-2-isopr0p0xi-5-metilaniiina es obtenido. MS (ES+): 291.24 (M+1)",

|

l!’aso 6

[0135] Siguiendo el procedimeinto previamente descrito (Ejemplo 7, Paso 4) usando el

producto del paso 3 se genera el compuesto del titulo 5-Cloro-N2-[4-(4-dimetilamino-

‘ciclohc.\i|)-2-isopropoxi-S-metil-feniI]-N4-[2-(propano-2-sulfonil)-fenil]-pirimidina-2,4-diamina
(21). "H NMR (CD;0D, 400 MHz) § 8.36-8.38 (d, 1H), 8.20 (s, 1H), 7.97-7.99 (m, |H), 7.69-
7.73 (m, 1H), 7.46--7.52 (m, 2H), 6.89-7.02 (d, 1H), 4.60-4.66 (m, 1H), 3.37-3.39 (m, 1H), 3.00
j(s, 3H), 2.90 (s. 3H), 2.17-2.22 (m. 4H), 1.64-2.01 (m, 8H), 1.25-1.32 (m, |2H); MS (ES+):
600.3 (M+1)".

[0136] Compuestos ilustrativos de la invencién se muestran a continuacidn. Tabla |
imuestrun compuestos ilustrativos de Férmula (1A).

|
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Tabla 1

Estructura

Informacidn fisica
'H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z)

>—o HN—<\:}CI

HN

0O
N
: .
/
(2-(5-cloro-2-(2-isopropoxi-S-metil-4-( 1 -metilpiperidin-4-
il}fenilamino)pirimidin-4-ilamino)fenil)(pirrolidin-i -

MS (ES™): 563.1 (M+1)".

il)metanona
N=
}o HN—Q  )—Ci
N
HN
O
)
N
/

2-(5-cloro-2-(2-isopropoxi-5-metil-4-(1-metilpiperidin-4-

iNfenilamino)pirimidin-4-ilamino)-N-ciclopentilbenzamida

MS (ES™): 577.2 (M+1)".

N7 Cl
L
YO Hoz=g:0
i

~N..

/N\

N2-(4-((1R,25,4R)-2 4-bis(dimetilamino) ciclohexil)-2-
isopropoxi-5-metilfenil)-5-cloro-Nd-(2-
(isopropilsulfonil)fenil}pirimidina-2,4-diamina

MS (ES*): 643.3 (M+1)".

2 Ci
HN/NL\/N\/I[N’Q

N2-(4-((1R,28,45)-2,4-bis{dimetilamino) ciclohexil)-2-

isopropoxi-S-metilfenil)-5-cloro-N4-(2-

MS (ES): 643.3 (M+1)".
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Estructura

Informacién fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

(isopropilsulfonil)fenil)pirimidina-2,4-diamina

& o
00

\{/O 0=$:0
/N\

/N\
2-(5-cloro-2-(4-((1s.4s)-4-(dimetilamino) ciclohexil)-2-
isopropoxi-5S-metilfenilamino) pirimidin-4-ilamino)-
N,Ndimetiibencenosuifonamida

MS (ES"): 601.2 (M+1Y".

e

HN N

YO H O=§=O
/N\

/N\
2-(5-cloro-2-(4-(( 1 r,4r)-4-(dimetilamino)ciclohexil)-2-
isopropoxi-S-metilfenilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

MS (ES™): 601.2 (M+1)".

>—o HN—<\:}CI

HN
o)
HN‘O
N
/

2-(5-cloro-2-(2-isopropoxi-3-metil-4-(1 -metilpiperidin-4-
ihfenilamino)pirimidin-4-ilamino)-N-ciclobutilbenzamida

MS (ES™): 563.1 (M+1)".
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Estructura

Informacion fisica

'H NMR 400 MHz

(DMSQO-d6) y/o MS
{m/z)

azetidin-1-il(2-(5-cloro-2-(2-1sopropoxi-5-metil-4-{ | -
metilpiperidin-4-il)}fenilamino)pirimidin-4-
ilamino)fenil)metanona

MS (ES™): 549.1 (M+1)".

5-cloro-N2-(4-((1 r,4r)-4-(d|met|lammo) ciclohexil)-2-
isopropoxi-5-metitfenii)-N4-(2-(pirrolidin-1-
ilsulfonil)fenil)pirimidina-2,4-diamina

MS (ES™): 627.2 (M+1)".

10

CI

Yo% :3:

S-cloro-N2- (4 ((1s,45)-4-(dimetilamino) ciclohexil)-2-
isopropoxi-5-metilfenil}-N4-(2-(pirrolidin-1-
ilsulfonilfenil}pirimidina-2,4-diamina

MS (ES"): 627.2 (M+1)". -

11

N/
l
HN/[\:;\;(N/Q
Ho=g=0
AL

\[/O

/N\

MS (ES*): 580.8 (M+1)".

N2-(4-((1r,4r)-4-(dimetilamino)ciclohexil)-2-isopropoxi-5-

metilfenil)-N4-(2-(isopropilsulfonil) fenil)-3-metilpirimidina-
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Informacioén fisica

Estructura

'"H NMR 400 MHz
(DMSO0-d6) y/o MS
{(m/z)

2,4-diamina

12

Eede
e xe

/N\

N2-(4-((1s,4s)-4-(dimetilamino)ciclohexil)-2-isopropoxi-5-
metilfenil)-N4-(2-(isopropilsulfonil) fenil)-5-metilpirimidina-

2.4-diamina

MS (ES™): 580.8 (M+1)".

13

= Cl
HN ”L/NIN
A

T o

!
2-(5-cloro-2-(2-isopropoxi-5-metil-4-(1-metilpiperidin-4-
ilfenilamino)pirimidin-4-ilamino)-N-ciclopropilbenzamida

MS (ES™): 549.1 (M+1)".

MS (ES™): 577.1 (M+1)",

14
HN/k\N N
o H
Y g\ o :\O
T
(2-(5-cloro-2-(2-isopropoxi-5-metil-4-(1-metilpiperidin-4-
ihfenilamino)pirimidin-4-itamino }fenil X piperidin-1-
il)metanona
15 - .
MS (ES™): 558.1 (M+1)".

(S)-5-cloro-N2-(2-isopropoxi-5-metil-4-(piperidin-2-il)fenil)-
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Estructura

Informacion fisica
'"H NMR 400 MHz
(DMSOQ-d6) y/o MS

>T—m-—(\ }

'H NMR (CD;0D, 400
MHz) 5 8.51-8.56 (t, IH),

‘ (m/z)
: N4-(2-(isopropilsulfonil)fenil)pirimidina-2,4-diamina
L6 N MS (ES™): 558.1 (M+1)",
Ci =N
@ T "
Oj-io \[/
(R)-3-cloro-N2-(2-isopropoxi-5-metil-4-(piperidin-2-il)fenil)-
| N4-(2-(isopropilsulfonil}enil) pirimidina-2,4-diamina
17 N '"H NMR (CD;0D, 400
o HN— } MHz) & 8.34-8.37 (m,
HNQ IH), 8.17 (s, LH), 7.89-
- 7.96 (m, iH), 7.64-7.71
: “5~ (m, IH), 7.42-7.49 (m,
; 2H), 6.86-6.96 (d, I1H),
' (—N 4.55-4.65 (m, 1H), 3.34-
[ N_) 3.53 (m, 1H),2.15-2.91
w / (m, 12H), 1.94-1.97 (m,
I (cis,trans) 5-Cloro-N2-{2-isopropexi-5-metil-4-[4-(4-metil - 4H), 1.23-1.72 (m, 20H),
' piperazin-1 -il)-ciclohexil]-fenil }-N4-[2-(propano-2-sulfonil)- | MS (ES"): 654.8 (M+1)".
fenil]-pirimidina-2,4-diamina
18 N '"H NMR (CD;0D, 400
| 0 HN-&}CI MHz) 8 8.35-8.37 (d,
m@ IH). 8.20 (s, IH), 7.97-
Osg" 8.00 (m, |H), 7.7--7.74
| ‘—< © (m, 1H), 7.46-7.51 (m,
: (—NH 2H), 6.89-7.03 (d, 1H),
' - 4.60-4.64 (m, 1H), 3.30-
/ 3.60 (im, 5H), 3.01 (s,
! (cis,trans) 5-cloro-N2-{4-[4-(2-dimetilamino-etil amino)- 6H), 2.81-2.84 (m, 1H),
| ciclohexil]-2-isopropoxi-5-metil-fenil }-N4-[2-(propano-2- 1.25-2.30 (m, 24H); MS
! suifomil)-fenil]-pirimidina-2,4-diamina (ES™): 643.3 (M+1)".
f 19
)

SIS
*s\
ole
A
(—N
N_)
/
5-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-

ilamino}-4-isopropoxi-N-metil-2-[4-(4-metil-piperazin-1 -il}-
ciclohex-1-enill-benzamida

8.41 (s, IH), 8.19 (s, 1H),
7.86-7.89 (im, 1H), 7.54--
7.38 (m, IH), 7.27-7.31
(m, [H), 6.97-7.00 (im,
1H), 4.77-4 .84 (m, 1H),
2.66-3.32 (m, I5H), 1.22-
2.21 (m, 18H); MS (ES™):
696.2 (M+1)".
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Estructura

Informacién fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
{m/z)

20

e

4-{4-(4-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamine]-
pirimidin-2-ilamino}-5-isopropoxi-2-metil-fenil)-ciclohexil]-

'H NMR (CD;0D, 400
MHz) & 8.34-8.36 (d,
IH), 8.21 (s, 1H), 7.98-
8.00 (m, 1H), 7.69-7.73
(m, 1H), 7.45:-7.52 (m,
2H), 6.90-7.01 (d, 1H),
4.60-4.66 (m, 1H), 3.99
(s, 2H), 3.36-3.62 (m,
6H), 1.65-2.42 (m, 12H),
1.24-1.31 (m, 12H); MS
(ESM): 655.3 (M+1)".

21

piperazin-2-ona
Y
o! HN—<\:/}7CI

N
0
O\\Se
‘§ [¢}

—N
\
5-Cloro-N2-[4-(4-dimetilamino-ciclohexil)-2-isopropoxi-5-
metil-fenil]-N4-[2-(propano-2-sulfonil}-fenil]-pirimidina-2,4-
diamina

'H NMR (CD,0D, 400
MHz) 5 8.36-8.38 (d,
1H), 8.20 (s, I1H}, 7.97-
7.99 (m, 1H), 7.65-7.73
(m, 1H), 7.46--7.52 (m,
2H), 6.89-7.02 (d, 1H),
4.60-4.66 {m, 1H), 3.37-
3.39 (m, 1H), 3.00 (s,
3H), 2.90 (s, 3H), 2.17-
2.22 (m, 4H), 1.64-2.01
(m, 8H), 1.25-1.32 (m,
12H); MS (ES™): 600.3
(M+1)*.

22

—  n=

o HN—(L :%-CI
M:SS\ )
_«‘o

—NH
5-Cloro-N2-[2-isopropoxi-3-metil-4-(4-metilamino-
ciclohexil)-fenil}-N4-[2-(propano-2-sulfonil)-fenil -
pirimidina-2,4-diamina

'H NMR (CD;0D, 400
MHz) & 8.32-8.34 (d,
1H), 8.22 (s, 1H), 7.98-
8.00 (m, 1H), 7.69-7.73
(m, 1H), 7.49--7.53 (m,
IH), 7.40-7.41 (d, 1H),
6.91-7.02 (d, 1H), 4.61-
4.66 (m, 1H), 3.36-3.40
(m, 1H),2.74-2.78 (d,
3H), 2.17-2.28 (m, 4H),
1.64-2.03 (m, 8H), 1.24-
1.31 (m, 12H); MS (ES"):
586.2 (M+1)".

23

0
oy
i:<s_\o OY
5-(4-(2-(isopropilsulfonil)fenilamina)-5-cloropirimidin-2-

ilamino)-4-isopropoxi-N-metil-2-(2-(4-metilpiperazin-1-
iDeti)benzamida

MS (ES™): 645.2 (M+1)"
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Estructura

Informacion fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

24

o>_HN~<‘}C|
"
)

g
[¢]

O
5-Clotro-N2-[2-isopropoxi-3-metil-4-(4-pirrolidin-1-il-
ciclohexil)-fenil]-N4-[2-(propano-2-sulfonil)-fenil]-

'H NMR (CD;0D, 400
MHz) § 8.36-8.38 (d,
1H), 8.20 (s, 1H), 7.97-
7.99 (m, 1H), 7.69-7.73
(m, 1H), 7.45--7.52 (m,
2H), 6.88-7.02 (d, 1H),
4.60-4.66 (m, 1H), 3.65-
3.85 (m, 2H), 3.32-3.34
(m, 1H), 3.16-3.20 (m,
2H), 2.77-2.96 (m, 1 H),
1.22-2.35 (m, 28H); MS
(ES™): 626.3 (M+1)".

pirimidina-2.4-diamina
Tl e
N
éj S
O\\S\‘
—(o
N

o~

5-Cloro-N2-(2-isopropoxi-4-{4-[(2-metoxi-etil}-metil-amino]-
ciclohexil}y-5-metil-fenil)-N4-[2-(propano-2-sulfonil)-fenil]-
pirimidina-2.4-diamina

"H NMR (CD;0D, 400
MHz) & 8.36-8.38 (d,
IH), 8.20-8.21 (m, 1H),
7.96-7.99 (m, 1H), 7.69-
7.73 (m, 1H), 7.45--7.54
(m, 2H), 6.90-7.02 (d,
1H), 4.60-4.66 (m, 1H),
3.32-3.77 (m, 8H), 2.90-
2.99 (m, 3H), 2.77-2.96
(m, tH), 1.22-2.33 (m,
24H); MS (ES"): 644.3
(M+1)".

. 26

HN
/ O
NH “Sa
0

A
&

5-{5-CIoro-4-[2-(pfopano-2—suIfoni|)-fenilamino]-pirimidin-2-
ilamino}-4-isopropoxi-N-metil-2-[3-(4-metil-piperazin-1-il)-
propil]-benzamida

'H NMR (CD;0D, 400
MHz) & 8.44-8.46 (d,
1H), 8.25 (s, 1H), 8.13 (s,
IH), 7.94-7.96 (m, 1H),
7.64-7.67 (m, 1H), 7.42--
7.46 (m, 1H), 7.06 (s,
IH), 4.77-4.83 (in, 1H),
3.48-3.54 (m, 8H), 3.32-
3.35 (m, 1H), 3.06-3.10
(m, 2H), 2.96 (s, 3H),
2.81-2.87 (m, 5H), 2.16-
2.20 (m, 2H), 1.27-1.39
(m, 12H); MS (ES"):
658.3 (M+1)".

27

5-cloro-N2-(4-((1s,45)-4-(dimetilamino) ciclohexil)-2-
isopropoxi-3-metitfenil)-N4-(2-

MS (ES): 600.2 (M+1)",
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Estructura

Informacién fisica

'H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

(isopropilsulfonil)fenil)pirimidina-2,4-diamina

28

OY
5-cloro-N2-(2-isopropoxi-5-metil-4-(piperidin-2-il)fenil)-N4-
(2-(isopropilsulfonil)fenil)pirimidina-2,4-diamina

Cl
T g
£:<S¢O

MS (ES"): 558.2 (M+1)".

29

Y e
a HN-—{\}Q

s
NH _< O

5-cloro-N2-(2-isopropoxi-4-metil-5-(piperidin-4-il)fenil}-N4-
(2-(isopropilsulfonibfenil) pirimidina-2 ,4-diamina

MS (ES*): 558.2 (M+1)".

5-cloro-N2-(2-isopropoxi-4-metil-5-(piperidin-4-il)fenil)-N4-
(2(morfolinosulfonamido) fenil)pirimidina-2,4-diamina

MS (ES™): 601.2 (M-+1)".

HN—<\

T

2-(2-(2-isopropoxi-4-meli1-5-(piperidin-4-il)feniIamino)-i-
cloropirimidin-4-ilamina)-N-isopropilbenzamida

MS (ES™): 537.3 (M+1)".
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Informacidén fisica

Estructura 'H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z}
32 o MS (ES"): 600.3 (M+1".
H ~
Clj\/\ ,'
Q o
S‘O O\(
5-cloro-N2-(4-((I r,4r)-4-(dimetilamino) ciclohexil)-2-
isopropoxi-5-metiifenil)-N4-(2-
(isopropilsulfonil)fenil)pirimidina-2,4-diamina
33 N MS (ES™): 655.3 (M+1)".
N
Class
| i I X
HIN\/I\H
' 0=-5: o]
| —° T
3-clore-N2-(2-isopropoxi-5-metil-4-((1s,45)-4-(4-
metitpiperazin- | -il)ciclohexil)fenil)-N4-(2-
(isopropilsuifonil)fenil)pirimidina-2,4-diamina
| 34 N MS (ES™): 655.3 (M+1".
! N
f cl
; oN
| QL T
: 08+ 0
| /< o T/
| 5-cloro-N2-(2-isopropoxi-5-metil-4-((1r,4r)-4-(4-
’ metilpiperazin-1-il)ciclohexil)fenil)-N4-(2-
(isopropilsulfonilfenil)pirimidina-2,4-diamina
33 NH 110 (6H, d, 1=5.7), 1 89

M

5-Metil-N2-[4-metil-5-(} -metil-1H-pirazol-4-il)-2-(piperidin-
4-iloxi)-fenil]-N4-[2 -(propano-2-sulfonil)-fenil]-pirimidina-
2,4-diamina

(2H, br), 2.03 (2H, br),
2.16 (3H, 5), 2.32 3H, s),
3.05 (2H, br), 3.49 (3H,
br), 3.89 (3H, s), 4.72
(1H, br), 7.06 (1H, s),
7.21 (1H, br), 7.30 (1H,
br), 7.41 (1H, br.s), 7.46
(IH, br.s), 7.69 (IH, s),
7.79 (1H, d, J= 7.4), 7.95
(1H, br), 8.04 (1H, br.s),
9.79 (2H, br.s). MS
(ESM): 576.3 (M+1)".

Pdgina 67 dc 196




Estructura

Informacion fisica

'H NMR 400 MHz

{DMSO-d6) y/o MS
(m/z)

1-(3-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-
pirimidin-2-ilamino}-4-isopropoxi-2-metil-fenil)-etanona

1.10 (6H, d, J=5.7), 1.89
(2H, br), 2.03 (2H, br),
2.16 (3H, s), 2.32 (3H, ),
3.05 (2H, br), 3.49 GH,
br), 3.89 (3H, 5), 4.72
(1H, br), 7.06 (1H, s),
7.21 (1H, br), 7.30 (1H,
br), 7.41 (1H, br.s), 7.46
(1H, br.s), 7.69 (IH, s),
7.79 (1H, d, J=7.4), 7.95
(LH, br), 8.04 (1H, br.s),
9.79 (2H, br.s). MS
(ES™): 517.2 (M+1)'.

. 37

\—,/N‘\\ /tp:

g

N2-{2-lsopropoxi-4-metil-5-[ 1 -(2-morfolin-4-il-etit)- | H-
puazol -4-i1]-fenil } -5-metil-N4-[2-(propano-2-sulfonil)-fenill-
pirimidina-2,4-diamina

1.14 (6H, d, ]=6.8), 1.25
(6H, d, )=6.0),2.12 (3H,
5), 2.33 (3H, 5), 2.52
(sobrelapping con
DMSQO), 3.14 (2H, very
br.) 3.45 (1H, sept,
J=6.8), 3.70 (4H, very
br), 3.93 (2H, very br),
4.6 (1 0 2H, br.S), 4.63
(1H, sept, J=6.1),6.99
(1H, s), 7.23 (ZH, m),
53 (IH, s), 7.78 (2H,
m)7.91 (1H,s), 8.01 (iH,
s), 8.33 (1H, br.s),
missing anilino NH. MS
(ES™): 6343 (M+1)".

P38

N2-(5-(6-(3-(dimetilamino)propoxi)piridin-3-il)-2-isopropoxi-
4-metilfenil)-N4-(2-(isopropil sulfonil}fenil)-5-
metilpirimidina-2.4-diamina

1.06 (6H, d, J=6.7), 1 .28
(6H, d, J=6.0), 2.15 (6H,
s}, 2.19 (2H, br.m), 2.80
(3H. s), 2.82 (3H, 5),3.25
(2H, m), 3.39 (1H, m),
439 (2H, t,J=6.1),4.70
(1H, sept, J=6.1), 6.86
(1H, d, J=8.5), 7.07 (1H,
s), 7.19 (1H, br.s), 7.35
(2H, br.s), 7.48 (1H,
br.m)7.74 (1H, br.d,
J=6.4), 7.84 (2H, br.s),
8.05 (1H, br.s), 9.76 (1H,
s}, 10.15 (I H, br.s). MS
(ES"): 633.8 (M+1)".
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'H NMR 400 MHz
(DMSO-d6) y/o MS

(m/z)

139

N A

o

N2-(2-isopropoxi-4-metil-3-(6-(4-metilpiperazin-1-il)piridin-
3-ihfenil)-N4-(2-(isopropilsulfonil) fenil)-3-metilpirimidina-
2.4-diamina

.06 (6H, d, J=6.7), 1.28
(6H, d, J=6.0), 2.15 (6H,
§), 2.19 (2H, br.m), 2.80
(3H, s), 2.82 (3H, s}, 3.25
(2H, m}, 3.39 (1H, m),
4.39 (2H.t, J=6.1),4.70
(1H, sept, J=6.1), 6.86
(1H, d, J=8.5), 7.07 (IH,
5), 7.19 (1H, br.s), 7.35
(2H, br.s), 7.48 (1H,
br.m)7.74 (1H, br.d,
J=6.4), 7.84 (2H, br.s),
8.05 (1H, br.s), 9.76 (1H,
s), 10.15 (1H, br.s). MS
(ES™): 630.8 (M+1)".

40

N2-(2-isopropoxi-4-metil-5-(6-morfelinopiridin-3-il )fenil)-
N4-(2-(isopropilsulfonil)fenil)-5-metilpirimidina-2,4-diamina

1.08 (6H, d, }=6.7), 1.28
(6H, d, J=6.0), 2.15 (3H,
s), 2.19 (GH, s), 3.39 (4H,
br), 3.78 (4H, br}), 4.70
(1H, sept, 1=6.1), 7.02
(1H, br.s), 7.07 (1H,
5),7.24 (IH, br.s), 7.35
(2H, br.s). 7.49 (1H, br.s),
7.75 (1H, brd, J=6.8),
7.81 (1H, brs), 7.86 (1H,
br), 8.04 ({H, brs), 9.76
(tH, br.s). MS (ES™):
617.8 (M-+1)".

41

N2-(2-isopropoxi-4-metil-5-(6-(piperazin-1-il)piridin-3-
iNfenil)-N4-(2-(isopropilsu!fonil) fenil}-5-metilpirimidina-2,4-
diamina

1.12 (6H, d, J=6.7), 1 31
(6H, d, 1=6.0), 2.09 (3H,
5), 2.18 (3H,s), 3.25 (4H,
br.s), 3.39 (1H, sept,
J=6.8), 3.75 (4H, br.t,
J=5.1), 4,68 (1H, sept,
J=6.1),6.90 (1H, d,
J=6.0), 6.98 (1H, s), 7.01
{1H, br.s}, 7.11 (1H, br.s),
7.44 (1H,s). 7.47 (1H,s)
7.70 (1H, d, }1=7.7),7.92
(1H, s) 8.04 (IH, s), 8.23
(1H, br.s), 8.90 (1H, br.s),
8.94 (IH, br.s). MS
(ES™): 616.8 (M+1)"
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Informacion fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z}

2 ~ 0 MS (ES"): 660.8 (M+1)".
i/N N T
s A NH
H N/
/L //O HN/%/};]

OI ~ ;1
N2-(5-(6-(2-morfolinoetilamino)piridin-3-il)-2-isopropoxi-4-
metilfenil)-N4-(2-(isopropil-sulfonil)fenil)-5-metilpirimidina-

2. 4-diamina
43 ~y o\l/ 1.13 (6H, d, J=6.8), 1.32
K/N (6H, d, 6.0}, 20.9 (3H, s),
P i“ 220 (3H, s), 2.76 (3H,
N~ NN br.s), 3.1 (4H, very br.),
. X 3.38 (H,0O sobrelap), 3.40
: o (1H, sept, J=6.8), 4.36
K \© (1H, very br), 4.70 (1H,
sept, 1=6.0), 6.60 (1H, d,
N2-(2-isopropoxi-4-metil-5-(2-(4-metilpiperazin-1-il)piridin- JT:'?’ 67.76-)8(];1-[’ 5) 7707%
‘; ;t.inggni1)-N4-(2-(isc>pmpi|su|fonil) fenil)-S-metilpirimidina- ﬁH d?y o g 7"55))’7'-9 :
| Sardiaming (1H, s), 8.03 (1H, 5), 8.12
‘! {1H, d, J=5.1), 8.31 (IH,
: br.d, J=7.6), 8.91 (1H, s).
! 630.8 (M+1)".
{
s g MS (ES™): 5863 (M+1Y"
~
| PP
! | P
vy
| g{sto OY
’ 5-clore-N2-(2-isopropoxi-5-metil-4-((1s,45)-4-
(metilamino)ciclohexil}fenil)-N4-(2-
(isopropilsulfonil)fenil)pirimidina-2,4-diamina
45 MS (ES): 586.3 (M+1)

H
S
ses¥s)
i?sko H H o\l/

5-cloro-N2-(2-isopropoxi-S-metil-4-({ 1r,4r}-4-
(metilamino)ciclohexil)fenil)-N4-(2-
(isopropilsulfonil)fenil)pirimidina-2,4-diamina
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(DMSO-d6) y/o MS
(m/z)

46

H
0784
/<°

5-cloro-N2-(2-isopropoxi-4-metil-5-(3-metilisoxazol-3-
iDhfenil)-N4-(2-(isopropilsulfonil)fenil)pirimidina-2,4-diamina

IH NMR (400 MHz,
MeOD-d4} 5 8.15 (1H, s),
8.12 (1H,d, J=7.6 Hz),
7.93 (1H,s), 7.78 {1H, d,
J=17.6 Hz), 7.20 (2H, m),
6.96 (1H, s), 6.18 (1H, s),
4.68 (1H, m), 3.28 (1H,
m), 2.38 (3H, s), 2.23
(3H, s), 1.26 (6H.d, ./
6.0Hz), 1.16 (6H, d, J=
6.8 Hz) .MS (ES™): 556.2
(M+1Y)",

47

@g oy
Sx

0=
N ©
\

T

2-(5-cloro-2-(2-tsopropoxi-4-metil-5-(3-metilisoxazol-5-
ilYffenilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

IH NMR (400 MHz,
MeOD-d4) & 8.20 (1H, s),
8.12 (IH, d, /= 7.6 Hz),

7.97 (1H,s), 7.78 (1H, d,
J=17.6 Hz),7.20 (2H, m),

1 7.01 (1M, 5), 6.24 (LH, 5,

4.74 (1H, m), 2.68 (6H,
s), 2.43 (3H, s), 2.29
(3H.s), 1.32 (6H,d, J =
6.0 Hz).MS (ES™): 557.2
(M+1)".

48

HN
N
o CirN =
@L LA
3{5;-0 OY
5-cloro-N2-(2-isopropoxi-4-metii-5-(5-metil- 1 H-pirazol-3-
iNfenil)-N4-(2-(isopropilsulfonil) fenil)pirimidina-2,4-diamina

1H NMR (400 MHz,
MeOD-d4) § 8.29 (L H, s),
8.13 (IH, bs), 7.97 (1H,
s), 7.87 (tH,d, /=176
Hz), 7.75 (I1H, s), 7.35
(2H, m), 7.09 (1H,s), 6.41
(1H, s),4.80 (1H, m),
3.40 (1H, m), 2.50 (GH,
5), 2.40 (3H, s), 1.36 (6H,
d,/J=6.0 Hz), 1.25 (3H,
d,/=6.8 Hz). MS (ES"):
5552 (M+1)".

49

HN
N\\
Se
[ P
Oy
3:-(5\\0 O\r

5-cloro-N2-(2-isopropoxi-4-metil-3-(1 H-pirazol-3-il)fenil)-
N4-(2-(isopropilsulfonil) fenil)pirimidina-2,4-diamina

IH NMR (400 MHz,
MeOD-d4) 6 8.27 (1H, s),
8.20 (1H, bs), 7.90 (1H,
d,J=6.4Hz), 7.81 (IH,
bs), 7.67 (1H, s), 7.37
(2H, bs), 7.08 (1H,s),
6.45 (1H,s), 4.76 (1H,
m), 3.38 (1 H, m), 2.41
(3H, s), 1 35(6H, d, /=
6.0 Hz), 1.25 (3H, d, J=
6.8 Hz).MS (ES™): 541.2
(M+1)*,
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Informacion fisica

'H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

th
[—]

J\J_

O
Cl
rN
/)\
H N N
Ss H
]

o]

= O\r
A
2-(5-cloro-2-(2-isopropoxi-5-(1soxazol-5-il)-4-
metilfenilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

[H NMR (400 MHz,
MeOD-d4) § 8.31 (1H, s),
8.16 (1H, s), 8.03 (IH,
bs), 7.92 (1H, s), 7.74
(IH,d, /=72 Hz),7.17
(2H, bs), 6.99 (1H,s),
6.34 (1H,s), 4.69 (IH,
m), 2.64 (6H, s), 2.39
(3H, s), 1.27 (6H. d, J =
6.0 Hz). MS (ES"): 543.2
(M+1)".

e

N

0=8;

-

Clax
N
@L T
NTTNTTN
H o
{ T
2-(5-cloro-2-(2-isopropoxi-4-metil-5-(2-metil-1H-imidazol-4-

ihfenilamino)pirimidin-4-ilamino)-N,N-
dimetitbencenosulfonamida

IH NMR (400 MHz,
MeOD-d4) 3 8.18 (1H, s),
794 (1H,d,J=52 Hz),
7.72(1H,s), 7.70 (1H, s),
7.29 (2H, bs), 7.21 (2H,
bs), 7.00 (1H,s), 4.68
(1H, m), 2.65 (6H, 3),
2.58 (3H,s),2.28 (GH, s5),
1.27 (6H, d, /= 6.0 Hz).
MS (ES™): 556.2 (M+1)".

th
)

i

2N

0,

225\\0 O\r
5-cloro-N2-(2-isopropoxi-4-metil-5-(2-metil- 1 H-imidazol-4-
ihfenil)-N4-(2-(isopropilsulfonil) fenil)pirimidina-2,4-diamina

1H NMR (400 MHz,
MeOD-d4) 8 8.10 (1H,
bs), 7.90 (1H, s), 7.85
{1H.d, .= 7.6 Hz}, 7.65
(IH, s), 7.48 (1 H, bs),
7.36 (2H, bs), 7.12
(1H,s), 4.70 (1H, m), 3.39
(1H, m), 2.70 (GH, s),
240 (3H,s), 2.26 (3H, s),
1.34 (6H, d, /= 6.0 Hz),
1.24 (6H, d,.J=6.8 Hz).
MS (ES™): 535.2 (M+1)".

h
[9¥]

/OH
N=
P
f

8]
Qt@ g
N L
E{Seo O\l/

(5-(5-(4-(2-(isopropilsulfonil)fenilamino)-3-metilpirimidin-2-
illamino}-4-isopropoxi-2-metilfenil)isoxazol-3-il)metanol

IH NMR (400 MHz,
MeOD-dd) 5 8.39 (1H, s),
831(IH,d,/=8.0Hz),
7.98 (1H,s), 7.81 (1H, d,
J=72Hz),7.19 (1H,
bs), 7.10 (1H, bs), 6.97
(1H, s),6.29 (1H,s), 4.78
(1H, m}, 4.66 (2H, s),
339 (1H, m), 2.44 (3H,
s), 2.18 (3H, s), 2.26 (3H,
s), 1.4l (6H,d, /=56
Hz), 1.27 (6H,d, J=6.8
Hz). MS (ES"): 552.6
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'"H NMR 400 MHz
(DMSO-d6) y/o MS

_(m/z)

(M+1).

e
228\\0 H H oj/

N2-(2-isopropoxi-4-metil-3-(3-((piperazin-1-il)metil}isoxazol-
5-iDfenil)-N4-(2-(isopropil-sulfonil)fenil)-3-metilpirimidina-
2, 4-diamina

IH NMR (400 MHz,
MeOD-d4) 8 8.31 (1H, d,
J=28.4 Hz), 8.29 (1H, s),
7.88 (1H,s), 7.71 (1H, d,
J=80Hz), 711 (IH,t,J
=88 Hz), 6.98 (IH,t,J=
7.2 Hz), 6.88 (1H, s),
6.25 (1H,s), 4.67 (1H, m),
3.59 (2H, s), 3.22 (1H,
m), 3.03 (4H, bs), 2.61
(4H, bs), 2.35 BH, s),
2.07 (3H, s), 1.30 (6H, d,
J=5.6Hz), 1.17 (6H, d,
J=6.8 Hz). MS (ES"):
620.8 (M+1)".

th
h

AL,
2:(8‘“0 H H o\l/

N2-(5-(3-((dietilamino)metil)isoxazol-5-il)-2-isopropoxi-4-
metilfenil)-N4-(2-(isopropil-sulfonil)fenil)-5-metilpirimidina-
2.4-diamina

IH NMR (400 MHz,
MeOD-d4) 5 8.35 (1H, s),
8.33 (tH,d, /=84 Hz),
7.89 (1H,s), 7.72 (1H, d,
J=8.0Hz), 7.15(1H, t,J
=8.8Hz), 7.01 (IH,t,J=
7.2 Hz), 6.90 (1H, s),
6.47 (1H,s), 4.69 (1H, m),
4.19 (2H, s), 3.24 (IH,
m), 3.00 (4H, bs), 2.38
(3H, s), 2.08 (3H, s), 1.22
(6H,t,J=7.2Hz),1.17
(6H, d, J = 6.8 Hz). MS
(ES™): 607.8 (M+1Y".

N2-(2-isopropoxi-4-metil-5-(3-((4-(2-morfolinoetil)piperazin-
L-iDmetiDisoxazol-5-i)fenil)-N4-(2-(isopropilsulfonil)fenil)-
S-metilpirimidina-2,4-diamina

IH NMR (400 MHz,
MeOD-d4) 8 8.3! (1H, d,
J=84Hz), 828 (IH,s),
7.87 (1H,s), 7.70 (1H, d,
J=8.0Hz), 708 (1H,1,J
=8.8 Hz), 699 (1H,t, /=
7.2 Hz), 6.87 (1H, 5),
6.25 (1H,s), 4.66 (1H, m),
3.61 (4H, m), 3.55 (2H,
s),3.21 (1H, m), 2.34-
2.59 (12H, m), 2.35 (3H,
s), 2.06 (3H, s), 1.29 (6H,
d,J=6.0 Hz), 1.16 (6H,
d,J=6.8 Hz). MS (ES™):
733.4 (M+1)".
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'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

(>
vl

0wz
SPe:
n
N N//Lﬁ

5-(5-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
ilamino)-4-isopropoxi-2-metilfenil)-N-(2-
morfolinoetil)isoxazol-3-carboxamida

I H NMR (400 MHz,
MeOD-d4) 5 8.33 (1H, s),
8.17 (1H, bs), 7.93 (I H,
s),7.92 (1H,d, J=7.2
Hz), 7.91 (1H, 5), 7.37-
7.39 (2H, m), 7.17 (1H,
s), 6.83 (1H, s), 4.84 (1H,
m), 4.11 (2H, dd, /=28
y 12.8 Hz) 3.83-3.88 (4H,
m), 3.70 (2H, d, J = 12.4
Hz), 3.42-3.48 (3H, m),
3.21 (2H, m), 2.54 (3H,
s), 1.36 (6H, d, J=6.0
Hz), 1.26 (61, d, /= 6.8
Hz). MS (ES"): 698.2
(M+1)",

N _/
N= N\—/N

_ Oz
Cls
L,
Ezsao H H OY

(5-(5-(4-(2-(1sopropitsulfonil)fenilamino)-3-cloropirimidin-2-
ilamino)-4-isopropoxi-2-metilfenil)isoxazol-3-il)(4-
etilpiperazin-1-il)metanona

1H NMR (400 MHz,
MeOD-d4) § 8.33 (1H, s),
8.12 (1H, bs), 7.93 (1H,
s), 7.95 (1H, 5), 7.91 (1H,
d,J=8.8 Hz), 7.35-7.44
(2H, m), 7.15 (1H, s),
6.76 (1H, s), 4.85 (1H,
m), 3.66-3.76 (4H, m)
3.38-3.43 (2H, m), 3.10
(2H, m), 2.54 (3H, s),
1.42 (3H, t,J=7.2 Hz),
1.37 (6H. d, J= 6.0 Hz),
1.27 (6H, d; J = 6.8 Hz).
MS (ES™): 682.3 (M+1)".

59

(ONP~
Ci x
LA,
3’-{3\\0 H H OT/

5-(3-(4-(2-(isopropilsutfonil}fenilamino)-5-cloropirimidin-2-
ilamino)-4-isopropoxi-2-metilfenil)-N-metoxiisoxazol-3-
carboxamida

1H NMR (400 MHz,
MeOD-d4) & 8.17 (1H, s),
8.06 (1H,d, /=8.0 Hz),
8.02 (1H,s),7.77 (1H, d,
J=7.6Hz),7.21 (1H,
bs), 7.12(1H, t,J=17.6
Hz), 6.97 (1H, s), 6.51
(1H, s), 4.71 (IH, m),
3.77 3H, s), 3.29 (1H,
m), 2.39 (GH, 5), 1.28
(6H,d, /=6.0Hz), 1.17
{6H,d, /=6.8 Hz). MS
(ESM): 615.1 (M+1)".
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'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

- 60 . |H NMR (400 MHz,
Y N CDCI3) 10.35(s, 1H),
@NTN//LN ()o 8.38 (d, 1HO, 7.93 (d,
o=t H R 1H), 7.59 (m, 2H), 7.41-
—° T 7.36 (m, 2H), 4.70-
4.63(br, 1H), 4.30-4.18
2H), 4.15-4.10 (br,
5-Cloro-N2-(2-isopropoxi-5-metil-4-morfolin-4-ilmetil-fenil)- gb}_:’) 4 ())’0_3 957 (br gHr)
N4-[2-(propano-2-sulfonil)-fenil]-pirimidina-2 4-diamina 3.52!-3..46 (Br, 2H): 3'20’
(m, 1H), 2.95-2.84 (br,
2H), 2.24 (s, 3H), 1.31 (d,
12H). MS (ES™): 574.2
(M+1Y",
61 [H NMR (400 MHz,
o i CDCI3) 10.43 (s, 1H),
T/NL N 9.68 (s, 1H), 8.32 (d, IH),
NN N 8.04 (s, 1H), 7.93 (d, 1H),
‘ 085, " A oY 7.71-7.65 (m, 3H), 7.59
| — (s, 1H), 7.40-7.37 (, 3H),
| N2-(4-(1 H-benzofdJimidazol-2-il)-2-isopropoxi-5-metilfenil)- ?‘38'4'%' (;l“’ oyt
5-cloro-N4-(2-(isopropilsulfonil)fenib)pirimidina-2,4-diamina 3.20 (m, 1H), 2.38 (s,
¢ - ’ 3H), 1.32 (d, 6H), 1.15
; (d, 6H). MS (ES"): 591.2
(M+1)*".
62 | MS (ES): 601.2 (M+1)".
o H 1601, :
Ch s
QX O
. g?s:o OY
, 5-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
| ilamino)-4-isopropoxi-N-metil-2-((pirrolidin-1-
ilymetil)benzamida
63

5-(4-(2-(isopropilsulfonil)fenilamine)-5-cloropirimidin-2-
ilamino)-4-isopropoxi-N-metil-2-(piperidin-4-il)benzamida

1H NMR: (DMSQ-d6 +
trace D20): §
8.46(d, 1 H);8.30(s, | H);
7.83(s,1 H);7.81(s,1H);7.5
8(t,1);

7.33(t,1 H);6.88(s,1H);4.6
S(m,1H);3.37(m,1 H);3.35
(d,2H}; 3.18 (m,1H);
2.98(m,2H); 2.65 (s,3H);
1.90(d,2H);
1.84(m,2H);1,28
(d,6H);1.17(d,6H). MS
(ES™): 602.2 (M+1)".
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'"H NMR 400 MHz
(DMSOQ-d6) y/o MS

_(m/z)

e rLH
Oy N
Q\PG\H& @
g?s\‘o O\‘/

3-(4-(2-(isopropilsulfonil)fenitamino)-5-cloropirimidin-2-
ilamino)-d-isopropoxi-N-metil-2-(morfolinometil}benzamida

IH NMR: (DMSO-d6 +
trace D20): 6
8.48(d,1H);8.36(s,1H);
8.27(s,1H); 7.82(dd,1 H);
7.52 (m,1HY; 7.36(d,1H);
7.33(s,1H); 4.76(m, 1 H);
4.39 (s, 2H); 4.01 (d,2H);
3.70(1,2H); 3.44 (m,1H);
3.36(d,2H); 3.19 (,2H);
2.66(s, 3H);1.30(d,6H);
1.18(d,6H).MS (ES™):
617.2 (M+1)".

e

4.(4-(2-(isopropilsulfonih)fenilamino)-5-cloropirimidin-2-
ilimine)-5-isopropoxi-2-metitbenzdico acido

cl I‘N OH
A
2o

(TFA sal, CD30D) 6 8.44
(d, 1H), 8.31 (s, IH), 8.09
(s, 1H), 7.98 (d, 1H), 7.80
(dd, 1H), 7.59 (s, IH),
7.45 (dd, 1H), 4.75-4.65
{m, IH), 3.40-3.30 (m,
IH, parcialmente
obscured by CD30D
peak), 2.36 (s, 3H), 1 .41
(d, 6H), 1.31 (d, 6H). MS
(ES"): 519.1 (M+1)".

NH
Ch oy
T
0=Ss
o g

s-clora-N2-(2-isopropoxi-5-metil-4-(piperidin-4-il)fenil)-N4-
I2-(propano-2-sulfonil)-fenil]-pirimidina-2,4-diamina

(HC1 sal, DMSO-d6 +
trace D20) § 8.32 (s, 1 H),
8.27(d, IH), 7.88 (d,
1H), 7.67 (dd, 1H), 7.45
(dd, 1H), 7.42 (s, 1H),
6.79 (s, 1H), 4.56-4 48
(m, 1H), 3.49-3.32 (m,
3H), 5.10-2.91 (m, 3H),
2.09 (s, 3H), 1.89-1.77
(m, 4H}, 1.22 (d, 6H),
1.13 (d, 6H). MS (ES™):
558.1 (M+1)".

64
I
:
|
|
66
]l :
f
|

5-cloro-N2-(2-isopropoxi-3-metil-4-( 1 -metilpiperidin-4-
ihfenil}-N4-[2-(propano-2-sulfonil)fenil]-pirimidina-2,4-
diamina

(HClI sal, DMSOQ-d6 +
trace D20) 6 8.28 (s, [H),
8.19(d, 1H), 7.86 (d,
1H), 7.66 (dd, 1H), 7.45
(dd, 1H), 7.37 (s, 1H),
6.77 (s, 1H), 4.56-4.49
(m, 1H), 3.51-3.37 (m,
3H), 3.16-3.08 (m, 2H),
2.98-2.88 (m, I H), 2.77
(s, 3H), 2.05 (s, 3H),
1.90-1.81 (m, 4H), 1.19
(d, 6H), 1.11 (d, 6H). MS
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: Estructura '"H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z)
(ESM): 572.2 (M+1)".
68 o MS (ES"): 601.2 (M+1)",
Cl
Y N/\
Q\NI\J\/)\N k/N\
— H H
; 3<S\\O O\]/
(4-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
ifamino)-5-isopropoxi-2-metilfenil}(4-metilpiperazin-1-
ilymetanona
69 O/ MS (ES"): 655.3 (M+1)",
N
Cly
: [ 1
r i—(s\\o o\r
5-cloro-N2-(2-isopropoxi-5-metil-4-(1-(1-metilpiperidin-4-
iDpiperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)pirimidina-2,4-diamina
|70 N MS (ES™): 6503 (M+1)",
i IN\ N\/{
| o ci \N - =
i @NIN\,)\N Y l
e H H
. g<s\\o OY
5-cloro-N2-(2-isopropoxi-3-metil-4-(6-(4-metilpiperazin-1-
iDpiridin-3-iHfenil)-N4-(2-(isopropilsul fonil)fenil)pirimidina-
2. d-diamina
Tl s 3
: MS (ES™): 570.2 (M+1)".

NH

Fel o
3-cloro-N2-(2-ciclobutoxi-5-metil-4-(piperidin-4-il)fenil)-N4-
(2-(isoproptlsulfonil} fenil)pirimidina-2,4-diamina

LT

|

e

N N/J\N

H H
0
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'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

7

OH

Gy
T
T oy

2-[4-(4-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-

pirimidin-2-ilamino}-5-isopropoxi-2-metil-fenil)-piperidin-1 -
il]-etanol

MS (ES™): 602.2 (M+1)".

73

QX

!

Oy

o Iy

3-cloro-N2-(2-isopropoxi-4-{ | -(2-metoxietil)piperidin-4-il)-5-
metilfenil)-N4-(2-(isopropilsulfonil)fenil)pirimidina-2,4-

MS (ES™): 616.3 (M+1)".

74

diamina
~N
P
o Y

N2-(2-isoprapoxi-3-metil-4-(1-metilpiperidin-4-il)fenil)-N4-
(2-(isopropitsulfonil)fenil)-5-metilpirimidina-2,4-diamina

'H NMR (HCl sal,
DMSQO-d6 -+ trace D20,
400 MHz) 8.04 (s, 1H),
7.96 (dd, /= 8.0, 1.6 Hz,
2H), 7.79 (m, 1H). 7.61
(m, 1H), 7.27 (s, 1H),
6.81 (s, 1H), 4.55 (m,
1H), 3.43 (m, 3H), 3.08
(m, 2H), 2.91 (m, 1H),
2.77 (s, 3H), 2.17 (s, 3H),
1.98 (s, 3H), 1.91 (m,
2H), 1.80 (m, 2H), 1.24
(d, J=6.0 Hz, 6H), 1.10
(d, J = 6.8 Hz, 6H). MS
(ES™): 552.7 (M+1)".

s |
n

Clh

N

T
OjS\TO OT'

5-cloro-N2-(2-isopropoxi-5-netil-4-( | -metilpiperidin-4-
ihfenil)-N4-(2-(propilsulfonil)fenil)pirimidina-2,4-diamina

'"H NMR (HCl sal,
CD;0D, 400 MHz) 8.15
(s, 1H), 8.05 (m, 1H),
7.94-(dd, J=8.0, 1.2 Hg,
1H), 7.66 (m, 1H), 7.50
(m, 1H), 7.19 (s, 1H),
6.83 (s, 1H), 4.60 (m,
1H), 3.54 (m, 2H), 3.13
(m, 4H), 2.99 (m, 1H),
2.82 (s, 3H), 2.06 (5, 3H),
1.91 (m, 4H), 1.54 (m,
2H), 1.19 (d, J= 2.0 Hz, .
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Informacion fisica

"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

6H), 0.82 (t,./= 7.6 Hz,
3H). MS (ES™): 572.2
(M+1)" MS (ES): 5722
(M+1)*,

- 76

Cla
N
T
S\\O

0=

’

2-(5-cloro-2-(2-isopropoxi-5-metil-4-( 1 -metilpiperidin-4-
ihfenilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

'H NMR (HCl sal,
CD;0D, 400 MHz) 8.14
(s, 1H), 8.09 (m, IH),
7.86 (dd, J=8.0, 1.6 Hz,
1H), 7.59 (m, 1H), 7.44
(m, LH), 7.24 (s, IH),
6.83 (s, 1H), 4.59 (m,
tH), 3.51 (m, 2H), 3.13
(m, 2H), 3.02 (m, 1H),
2.82 (s, 3H), 2.62 (s, 6H),
2.09 (s, 3H), 1.92 (m,
4H), 1.19 (d, J= 6.0 Hz,
6H). MS (ES™): 573.1
(M+1)*.

77

0=Sx 8]
@ \V
5-cloro-N2-(2-isopropoxi-3-metil-4-(1-metilpiperidin-4-

iDfenil)-N4-(2-(pirrolidin-1-ilsulfonil)fenil)pirimidina-2,4-
diamina

Ci ™
N
T
N N N
H H
O

'H NMR (HCI sal,
CD;0D, 400 MHz) 8.14
(s, 1H), 8.09 (m, 1H),
7.89 (dd,./ = 8.0, 1.6 Hz,
1H), 7.58 (m, 1H), 7.40
(m, 1H), 7.28 (s, IH),
6.83 (s, IH), 4.59 (m,
IH), 3.51 (m, 2H), 3.13
{m, 6H), 3.02 (m, 1H),
2.82 (s, 3H), 2.09 (s, 3H),
1.91 (m, 4H), 1.67 (m,
4H), 1.20 (d, J= 6.0 Hz,
6H). MS (ES™): 573.1
(M+1) . MS (ES™): 599.3
(M+1)".

O;Seo H
(GnH S

5-cloro-N4-(2-(ciclobutilaminosulfonil)fenil)-N2-(2-
isopropoxi-5-metil-4-( I -metilpiperidin-4-il)fenil)pirimidina-
2 4-diamina

'H NMR (HC] sal,
CD;0D, 400 MHz) 8.17
(s, 1H), 8.05 (m, 1H),
7.89 (dd, J=8.0, 1.6 Hz,
1H), 7.56 (m, 1H), 7.38
(m, 1H}, 7.28 (s, 1H),
6.84 (s, 1H),4.61 {m,
1H), 3.539 (m, LiH), 3.51
(m, 2H}, 3.14 (m, 2H),
3.00 (m, 1H), 2.82 (s,
3H), 2.07 (s, 3H), 1.91
(m, 6H), 1.67 (m, 2H),
1.36 (m, 2H), 1.20 (d, J =
6.0 Hz, 6H). MS (ES"):
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'"H NMR 400 MHz

(DMSQ-d6) y/o MS
{(m/z)

599.3 (M+1)".

79

Cla s
N
T
N N N
H H 0
o
N, Y
2-(2-(2-isopropoxi-3-metil-4-(1-metilpiperidin-4-

iYfenitamino)-5-cloropirimidin-4-ilamino)-N,N-
dimetilbenzamida

'H NMR (HC] sal,
CD;0D, 400 MHz) 8.15
(s, IH), 7.78 (m, 1H),
7.59 (m, [H), 7.54 (m,
1H), 7.46 (m, 1H), 7.33
(s, 1H), 6.90 (s, 1 H), 4.69
(m, 1H), 3.61 (m, 2H),
3.22 (m, 2H), 3.09 (m,
1H), 3.06 (s, 3H), 2.92 (s,
6H), 2.17 (s, 3H), 2.00
(m,4H), 1.30(d, /=6.0
Hz, 6H). MS (ES™): 537.3
(M+1)".

80

A
NN N
H HoQ
Hon O \r

2-(2-(2-isopropoxi-3-metil-4-{1 -metilpiperidin-4-
il)fenilamino)-5-cloropirimidin-4-ilamino) benzamida

"H NMR (HCl sal,
CD;0D, 400 MHz) 8.60
(s, TH), 8.15 (s, IH), 7.88
(m, 1H), 7.48 (m, IH),
7.44 (m, 1H), 7.33 (m,
1H), 6.99 (s, 1H), 4.69
{(m, 1H), 3.64 {m, 2H),
3.28 (m, 3H), 2.95 (s,
3H), 2.32 (s. 3H), 2.08
(m, 4H), 1.30(d, /=6.0
Hz, 6H). MS (ES™): 509.2
(M+1)".

Ox
HoN

Ry
P
)
S\\O O\\/
5-cloro-N2-(2-isopropoxi-5-metil-4-( | -metilpiperidin-4-
iNfenil)-N4-(2-(aminosulfonil)fenil)pirimidina-2,4-diamina

'H NMR (HC]I sal,
CD;0D, 400 MHz) 8.12
(s, IH). 8.09 (s, 1H), 7.94
(dd,.J= 8.0, 1.6 Hz, 1H),
7.52 (m, 1H), 7.36 (m,
1H), 7.28 (s, H), 6.85 (s,
1H), 4.60 (m, 1H), 3.51
(m, 2H), 3.09 (m, 2ZH),
3.02 (im, 1H), 2.82 (s,
3H), 2.11 (s, 3H), 1.92
{m, 4H), 1.19(d, J=6.0
Hz, 6H).MS (ES"): 545.2
(M+1Y"

82

=~
iy

/

Sy
Q T
N N N

) S H H
\O T

'H NMR (HCl sal,
CD;0D, 400 MHz) 8.14
(s, [H), 8.04 (s, IH), 8.00
(dd, /=8.0, 1.6 Hz, 1H),
7.67 (m, 1H), 7.49 (m,
[H), 7.23 (s, 1H), 6.82 (s,
IH), 4.58 (m, 1H), 3.54
(m, 2H). 3.14 (m, 2H),

Pagina 80 de 196
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Informacién fisica

"H NMR 400 MHz

{DMSQO-d6) y/o MS
(m/z)

3-cloro-N2-(2-isopropoxi-5-metil-4-( | -metilpiperidin-4-
iDfenil)-N4-(2-(metilsulfonil)fenil)pirimidina-2,4-diamina

3.10 (s, 3H), 3.00 (m,
1H), 2.82 (s, 3H), 2.08 (s,
3H), 1.89 (m, 4H), 1.19
(d, J=6.0 Hz, 6H). MS
(ES™): 544.2 (M+1)".

83

Cle
N
T
N N N
Ox H H
Ssg
HaiN

3-cloro-N2-(2-fluoro-5-metil-4-(1-metilpiperidin-4-il)fenil)-
N4-(2-(aminosulfonil)fenil)pirimidina-2 4-diamina

"H NMR (HCl sal,
DMSO-d6, 400 MHz)
9.61 (s, 1H),9.39 (s, 1H),
9.11 (s, 1H),838(d,J=
8.0 Hz, 1H), 8.23 (5, IH),
7.84 (dd, J=8.0, 1.6 Hz,
1H), 7.70 (s, 2H), 7.41
(m, 1H),7.33(d,/=8.0
Hz, {H), 7.20 (m, [H),
7.00 (d, /=124 Hz, [H),
3.52(m, 2H), 3.1 (m,
2H), 2.99 (m, 1H), 2.82
(d, J=4.8 Hz, 3H), 2.25
(s, 3H), 1.92 (m, 2H),
1.81(m, 2H). MS (ES™):
5052 (M+1)",

e
|
d‘Seo OT

3-cloro-N4-(2-(ciclobutilsulfonil)fenil)-N2-(2-isopropoxi-5-
metil-4-(I-metilpiperidin-4-ifenil)pirimidina-2 4-diamina

'H NMR (HCl sal,
CD;0D, 400 MHz) 8.15
(s, 1H), 8.07 (s, 1H), 7.92
(dd, /= 8.0, 1.6 Hz, 1H),
7.65 (m, 1H), 7.47 (m,
1H), 7.20 (s, 1H), 6.84 (s,
tH), 4.58 (m, 1H), 3.99
(m, [H), 3.52 (in, 2H),
3.14 (m, 2H), 3.02 (m,
TH), 2.83 (s, 3H), 2.35
(m, 2H), 2.08 (s, 3H),
2.00 (m, 2H),1.89 (m,
6H), 1.19(d, /= 6.0 Hz,
6H). MS (ES™): 584.2
(M+1)".

=~

$Se
/\<S‘\o o!
3-cloro-N4-(2-(isopropilsulfonil)fenil}-N2-(2-metoxi-5-metil-
4-fenil)-fenil)pirimidina-2,4-diamina

~

MS (ES™): 523.2 (M+1)".
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'"H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z)

Cla O
T
Il O~
N
5-cloro-N4-(2-cianofenil)-N2-(2-metoxi-5-metil-4-fenil}-

MS (ES™): 442.1 (M+1)".

fenil)pirimidina-2,4-diamina
oy A
T O
Oﬁs\\o O
—N

\
2-(5-cloro-2-(5-metoxi-2-metilbifenit-4-ilamino)pirimidin-4-
ilamino)-N,N-dimetilbencenosulfonamida

MS (ES™): 524.1 (M-+1)".

88

~

oy AL
Al
N N N
O=S¢ H H
0

/(

5-cloro-N4-(2-{isopropilsulfonil)fenil)-N2-(2-metoxi-5-metil-
4-(d-metiltenil)-fenil)pirimidina-2,4-diamina

MS (ES®): 537.0 (M+1)".

89

F

oy A
LI O

/<\O -

5-cloro-N4-(2-(isopropilsulfonil)fenil)-N2-(2-metoxi-5-metil-
4-(4-fluorofenil)-fenil)pirimidina-2 4 -diamina

MS (ES™): 541.1 (M+1)".

20

F
Cir\\N O
QX
= F
o M N*u
=S o]
/<o >

5-cloro-N4-(2-(isopropilsutfonil)fenil)-N2-(2-metoxi-5-metil-

MS (ES*): 559.0 (M+1)".

4-(2 4-difluorofenil)-fenil)pirimidina-2,4-diamina
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'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

9 ! MS (ES"): 581.2 (M+1".
I
I
“Sa 0
\
2-(5-cloro-2-(4"-(dimetilamino)-5-metoxi-2,3'-dimetilbifenil-
4-ilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosuifonamida
92 + "
' MS (ES™): 626.3 (M+1}.
‘ D (EST) 3 (M=)
Cla
= T
i N
0=5¢ 0
o}
| —{ T
5-cloro-N2-(2-isopropoxi-5-metil-4-((1s,4s)-4-(pirrolidin- 1 -
iliciclohexilfenil)-N4-(2-(isopropilsulfonil)fenil)pirimidina-
! 2. 4-diamina
|
93 + +
“ (\\j MS (ES™): 609.2 (M+1)".
| < =N
‘ |
| LI )
“Ss O~
~N ©
\
2-(5-cloro-2-(5-metoxi-2-metil-4'-morfolinobifenil-4-
ilaming)pirimidin-4-ilamina)-N,N-dimetilbencenosulfonamida
94 o . -
08 MS (ES™): 602.1 (M+1)".
r S
worny MO
S9e
N N//J\N
O:S\\ H H -
N ©
\
2-(5-cloro-2-(3-metoxi-2-metil-4'-(metilsulfonil)bifenil-4-
ilamino)pirimidin-4-ilamino)-N,N-dimetilbencenosulfonamida
i95 o] v, & +
: MS (ES™): 567.2 (M+1)".

Sa
]

T 0

P
N N m

O:’S\\OH O
—N

\
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'H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

4'-(5-cloro-4-(2-(N,N-dimetilsulfamoil) fenilamino)pirimidin-
2-ilamino)-3'-metoxi-2'-metilbifenil-4-carboxamida

MS (ES"): 566.2 (M+1)".

926 o
by I
SHsNe
osi n M OB
*Sq N
,N, o
\
2-(2-(4'-acetil-3-metoxi-2-metilbifenil-4-ilamino)-5-
cloropirimidin-4-ilamino)-N,N-dimetilbencenosulfonamida
97 s "
Q MS(ES): 581.2 (M+1)".
o
C{rN H
LIS
| \
. 4'-(5-cloro-4-(2-(N,N-dimetilsulfamoil) fenilamino)pirimidin-
! 2-ilamino)-3'-metoxi-N,2'-dimetilbifenil-4-carboxamida
' 98 .o +
Q MS (ES™): 568.1 (M+1)".
O OH
Cla
e T L
; /’;‘S\\O O\
!
acido 4'-(5-cloro-4-(2-(N,N-dimetilsulfamoil)
fenilamino)pirimidin-2-ilamino)-5'-metoxi-2'-metilbifenil-4-
carboxilico
i 99 St .
| =N MS (ES): 525.1 (M+1)".
=

QI

I

e

N N/!\N
O H H

:,S\\ O«
N ©

A
2-(5-cloro-2-(2-metoxi-3-metil-4-(piridin-4-
ilyfenilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

—
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'"H NMR 400 MHz

(DMSO0-d6) y/o MS
(m/z)

100

L -
P3q \(
\
2-(5-cloro-2-(2-isopropoxi-3-metil-4-(piridin-4-

ihfenilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

—

MS (ES*): 553.2 (M+1)".

101

~N

Oth§N =
|
N N/)\N
OQS\ H H

P 0
\ T

2-(5-cloro-2-(5-metil-2-(1-metilpiperidin-4-iloxi)-4-(piridin-4-
ilYfenilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

MS (ES™): 608.2 (M+1)".

102

5-(5-cloro-4-(2-(N,N-dimetilsulfamoil) fenilamino)pirimidin-
2-ilamino)-4-isopropoxi-N-metil-2-(piridin-4-il)benzamida

MS (ES™): 596.2 (M+1)".

103

Cl TN
T
N N H
O“‘,S\\ H

\
5-(5-cloro-4-(2-(N,N-dimetilsulfamoil) fenitamino)pirimidin-
2-ilamino)-2-(2-fuoropiridin-4-il)-4-isopropoxi-N-
metilbenzamida

MS (ES™): 614.2 (M+1)".
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"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

!
NH

o}
C||\N
ey
Ty

3-(4-(2-(isopropilsulfoniljfenilaminoj-5-cloropirimidin-2-
ilamino)-4-1sopropoxi-N,2-dimetilbenzamida

MS (ES*): 532.0 (M+1)'.

o
SINGZNY
T
N N ﬁ
O:S\\ H b
o T

5-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
llamino)-4-isopropoxi-N-metil-2-(3-metil- 1 H-pirazol-5-
il)benzamida

MS (ES*): 598.2 (M+1)".

106

5-(4-(2-(isapropilsulfonil)fenilamino)-5-cloropirimidin-2-
ilamino)-4-isopropoxi-N-metii-2-(2-metiltiazol-5-
il)benzamida

MS (ES™): 615.2 (M+1)".

107

!
Q
Ou-NH
Cl e
N
@ T
H

N
Ox H

25 0
’,<SO \r

5-(4-(2-(isopropilsulfonil)fenilamino)-3-cloropirimidin-2-
ilamino)-4-isopropoxi-2-metil-N-(1-metilpiperidin-4-
il)benzamicda

MS (ES™): 615.2 (M+1)".
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Estructura

Informacion fisica

'H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

108 l MS (ES"): 558.2 (M+1".
O -NH
O
osd N ”/)\ﬁ
“Sa o]

/(S\O \(
3-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
ilamino)-2-ciclopropil-4-isopropoxi-N-metilbenzamida

109 0 MS (ES"): 620.2 (M+1Y'.
Loy
H
Tl
| o L
\‘/Se 9]
vt e
f
| 4'-(3-cloro-4-(2-{(N,N-dimetilsulfamoil) fenilamino)pirimidin-
: 2-tlamino)-2'-ciano-5'-isopropoxi-N-metilbifenil-4-
| carboxamida
110 0 MS 2ty +
(ES™): 581.2 (M+1)".
S
CII\\N H
(AL
Qu )
Ss 0
HN O Y
5-cloro-N4-(2-(sulfonilamino)fenil)-N2-(2-metoxi-5-metil-4-
(3-metil-4-(metilacetamidofenit)-fenil)pirimidina-2 4-diamina
1t

O

R
SNPENY H
T 0
S:-O O

0
-

—Z _

4'-(5-cloro-4-(2-(N,N-dimetilsulfamcil) fenilamino)pirimidin-
2-ilamino)-N-ciclopropil-5-metoxi-2'-metilbifenii-4-
carboxamida

MS (ES™): 607.2 (M+1)".
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Estructura

Informacion fisica

'H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

112

N

N-({4'-(5-cloro-4-(2-(N,N-dimetiisuifamaoil)
fenilamino)pirimidin-2-ilamino)-5'-metoxi-2'-metilbifenil-4-
ilYmetil)acetamida

MS (ES*): 595.2 (M+1)"

113

-

SR
Cl =

N

O:,S\\O O~
(0

0
5-cloro-N4-(2-(morfolinosulfonil)fenii)-N2-(2-metoxi-5-
metil-4-(4-{metilacetamidofenil)-fenil)pirimidina-2,4-diamina

MS (ES*): 623.2 (M+1)".

14

o]
Iy
H
cl S
.
:’S“O o
NH

.

4'-(5-cloro-4-(2-(N-(ciclopropilmetil)
sulfamoil)fenilamino)pirimidin-2-ilamino)-5"-metoxi-N,2'-
dimetilbifenil-4-carboxamida

MS (ES™): 607.1 (M+1)".

Iz

S
o<

Clns
N
T
QIS\\
<>-NHO

4'-(5-cloro-4-(2-(N-ciclobutilsulfamoil) fenilamino)pirimidin-
2-ilamino)-5'-metoxi-N,2'-dimetilbifenil-4-carboxamida

MS (ES*): 607.1 (M+1)".
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Estructura

Informacion fisica -

'"H NMR 400 MHz

(DMSO-d6) y/o MS
(mfz)

16

T
Cer H
QL
.
“Ss o
5-cloro-N4-(2-(pirrolidinosulfonilfenil)-N2-(2-metoxi-5-
metil-4-(4-acetamidometilfenil)-fenil)pirimidina-2,4-diamina

MS (ES™): 607.2 (M+1)".

117

HO. -0

. g
C | N
PN
N N H
OQ,S\‘O H O
-—N

\

icido 4'-(5-cloro-4-(2-(N,N-dimetilsulfamoil)
fenitamino)pirimidin-2-ilamino)-5'-metoxi-2'-metilbifenil-3-
carboxilico

MS (ES™): 568.1 (M+1)".

18

|
F .
T
N N/ ”
O:’S\\O H 0w
—N
\

4'-(4-(2-(N N-dimetilsulfamoil)fenilamino)-5-fluoropirimidin-
2-ilamino)-5"-metoxi-N,2'-dimetilbifenil-4-carboxamida

MS (ES™): 565.2 (M+1)".

119

o\\g
O \N/\
I
c | =N o}
A
N N ﬁ
:'S“o H o<
—N

\
2-(5-cloro-2-(5-metoxi-2-metil-4'-(morfolinosulfonil)bifenil-
4-ilamino)pirimidin-4-ilamino)-N ,N-
dimetiibencenosulfonamida

MS (ES"): 673.2 (M+1)",
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Estructura

Informacion fisica

'"H NMR 400 MHz

(DMSQO-d6) y/o MS
(m/z)

120 N MS (ES'): 622.2 (M+1)"
'
Gl
N
@f)\ g
ook H MK
ﬂ;,sao O
\
2-(5-cloro-2-(5-metoxi-2-metil-4'-(4-metilpiperazin-1 -
iDbifentl-4-ilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida
121 + .
MS (ES™): 6263 (M+1)".
- D ) 3 (M+])
Ci :

T
5-cloro-N2-(2-isopropoxi-5-metil-4-((1r,4r)-4-(pirrolidin-1-
ilciclohexil)fenil)-N4-(2-(isopropilsulfenil}fenit)pirimidina-
2.4-diamina

122

r!l\/\OH
AL,
ir(sqo O\l/

2-(N-((1r.4r)-4-(4-(4-(2-(isopropilsulfonil) fenilamino)-5-
cloropirimidin-2-ilamino)-3-isopropoxi-2-
metilfenil)ciclohexil)-N-metilamino)etanol

MS (ES*): 630.3 (M+1)",

123

|
N0

=8
N2-(4-((1s,45)-4-(N-(2-metoxietil)}-N-metilamino)ciclohexil )-
2-isopropoxi-3-metilfenil)-5-cloro-N4-(2-(isopropilsulfonil)
fenil)pirimidina-2,4-diamina

Sy
0 oy

MS (ES™): 644.3 (M+1)".

124

|
«N_70

oy
228\\0 O\(
N2-(4-((1r,4r)-4-(N-(2-metoxietil)-N-metilamino)ciclohexil)-
2-isopropoxi-i-metilfenil)-5-cloro-N4-(2-

MS (ES*): 644.3 (M+1)".
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Estructura

Informacion fisica

'"H NMR 400 MHz

(DMSQO-dé) y/o MS
{m/z)

{isopropilsulfonil)fenil)pirimidina-2,4-diamina

H
0=S:
/«< o

3-(4-(2-(isopropilsutfonil}fenitamino)-3-cloropirimidin-2-
ilamino)-4-isopropoxi-N-metil-2-((R)-4-(4-metilpiperazin-1-
il)ciclohex-1-enil)benzamida

MS (ES™): 696.3 (M+1)".

126

N/
Ao L)
sele
o
E?S.\O Oj/
5-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-

ilamino)-4-isopropoxi-N-metil-2-((S)-4-(4-metilpiperazin-| -
iNciclohex-1-enil)benzamida

MS (ES*): 696.3 (M+1)".

127

QH

o A
N des
e
oH H
ot S

2-(4-({R)-1-hidroxipropan-2-tlamino)ciclohex- I -enil)-5-(4-(2-
(isopropilsulfonil}fenilamino)-5-cloropirimidin-2-ilamino)-4-
isopropoxi-N-metilbenzamida

MS (ES*): 671.3 (M+1)".

128

[ Ho9
HN._.0 N7)
‘ H
PeNe
g:(&o O\r

2-(4-((S)-1-hidroxipropan-2-ilamino)ciclohex-1-enil)-5-(4-(2-
(isopropilsulfonil)}fenilamino)-5-cloropirimidin-2-ilamino)-4-

isopropoxi-N-metilbenzamida

MS (ES™): 671.3 (M+1)".
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Estructura

Informacion fisica

'"H NMR 460 MHz

(DMSO-d6) y/o MS
(m/z)

129

5-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
ilamino)-4-isopropoxi-N-metil-2-(4-oxociclohex-1-
enil)benzamida

MS (ESH): 6122 (M+1Y.

O -~
X, NJ
E?S\\O OY

5-cloro-N4-(2-(isopropilsulfony)fenil)-N2-(2-isopropoxi-5-
(N-metilcarboxamido)-4-(3-metil-4-(3-morfolinometii)-
fenil)pirimidina-2,4-diamina

MS (ES™): 693.3 (M+1)".

131

le/f]j\ NH
5-cloro-N2-(2-isopropoxi-S-metil-d-(piperidin-3-il)fenil)-N4-
(2-(isopropilsulfonil) fenil)pirimidina-2,4-diamina

MS (ES®): 558.2 (M+1)".

132

v i
T
~N
NH N
O ~
S

O

(2-(5-cloro-2-(2-isopropoxi-3-metil-4-( | -metilpiperidin-4-
iDfenilamino)pirimidin-4-ilamino)fenil)(morfolino)metanona

Cl

MS (ES*): §79.1 (M+1)".
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Estructura

Informacion fisica

'H NMR 400 MHz

{DMSO-d6) y/o MS
(m/z)

133 CITN MS (ES"): 590.1 (M+1)".
Q\u N//‘\NH
' S\:—O o
| T T
1 /N\/\OH
‘ 2-((2-{4-(5-cloro-4-(2-(isopropilsulfonil)fenilamino)
! pirimidin-2-ilamino)-S-isopropoxi-2-metilfenil)
‘ propil }metiDamino)etanol
134 Ch o~y MS (ES"): 572.1 (M+1)"
[
. T
N” "N~ "NH
H
= o]
; WO ™~
) o]
i
i
PN

5-cloro-N2-(d-((1r,4r)-4-(dimetilamino) ciclohexil)-2-metoxi-

S-metilfenil)-N4-(2-(isopropilsulfonit) fenil}pirimidina-2,4-

diamina

135

B
N N/)\NH
H o)
o >
O
/N\

5-cloro-N2-(4-((1s,4s)-4-(dimetilamino) ciclohexil)-2-metoxi-
5-metilfenil)-N4-{2-(isopropilsulfonil) fenil)pirimidina-2,4-
diamina

MS (ES™): 572.1 (M+1)".
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Informacion fisica

5-cloro-N2-(4-cloro-2-isopropoxi-3-(3-metilisoxazol-5-

r
; Estructura 'H NMR 400 MHz
‘ (DMSQ-d6) v/o MS
; (m/z)
" 136 NH 4. .
3 MS (ES™): 552.7 (M+1)".
()
| N N/)\NH
S0 ©
¥ T
N
H
N2-(2-isopropoxi-5-metil-4-(piperidin-4-il)}fenil)-N4-(2-
(isopropilsulfonil}fenil)-S-metilpirimidina-2,4,6-triamina
\
137 N— MS (ES™): 610.0 (M+1)",
Oy, NH
CJTN c
|
YN
/'{S\\O O\r
5-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
ilamino}-2-clora-N-(2-(dimetilamino)etil)-4-
isopropoxibenzamida
138 MS (ES™): 577.5 (M+1)".

iNfenii)-N4-(2-(isopropilsulfonil)fenil)pirimidina-2,4-diamina
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Estructura

139

Informacion fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

6-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-

ilamino)-5-isopropoxi-2-{(R)-piperidin-3-il}isoindolin-1-ona
140

MS (ES™): 599.2 (M+1)",

(Y °
b N
| ST
g
Loy
//S\©Cl
(0]
6-(4-(2-(isopropilsulfonil}fenilamino)-5-cloropirimidin-2-
ilamino)-3-isopropoxi-2-((S)-piperidin-3-il)isoindolin-1-ona

41

MS (ES™): 599.2 (M+1)".

Iz&—z

6-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
ilamino)-2-(azetidin-3-i}-5-isopropoxiisoindolin-1-ona

MS (ES™): 571.2 (M+1)".
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Informacion fisica

Estructura 'H NMR 400 MHz
(DMSO-d6) y/o MS
{m/z)
142 N N
MS (ES™): 588.2 (M+1)".
H@
0\\
O 0]
Etil 6-(4-(2-(isopropilsulfonil){enilamino)-5-cloropirimidin-2-
ilaming)-5-isopropoxi- 1-oxoisoindoline-2-carboxilato
143 MS (ES"): 600.2 (M+1)".
O HN
O

6-(4-(2-(isopropitsulfonil}fenilamino)-5-cloropirimidin-2-
ilamino)-2-(tetrahidro-2H-piran-4-il)-5-isopropoxiisoindolin-

l-ona

144 MS (ES): 598.2 (M+1)"
HN—<\
6-(4-(2-(isopropiIsulfonll)femlammo)-)-cloro pirimidin-2-
ilamino)-2-ciclahexil-5-isopropoxi-isoindolin-1-ona
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Estructura

Informacion fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

145 . .
OL)\I ;:EI MS (ES™): 601.2 (M+1)".
o HNJV
6-(4-(2-(isopropilsulfonit)fenilamino)-5-cloro pirimidin-2-
ilamino)-3-isopropoxi-2-morfolino-isoindolin-1-ona
146 MS (ES"): 585.2 (M+1)".
N—<\
: N o
| eh ﬂ
NH
6-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
ilamino)-5-isopropoxi-2-((S)-pirrolidin-3-il)isoindolin-1-ona
147 Q o MS (ES™): 671.2 (M+1)".
o Oy
o NH
/Lf“
L pm
S
acido 3-(4-(6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi- { -oxeisoindolin-2-
ilpiperidin-1-il}propanoico
148

@;@g

Lp HN*/
O

6-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
ilamino)-5-isopropoxi-2-((R)-pirrolidin-3-il)isoindolin-1-ona

MS (ES™): 585.2 (M-+1)",
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Informacién fisica

Estructura

" '"H NMR 400 MHz
(DMSQ-d6) y/o MS
_(m/z)

149

e ;@g

| Lo
e

2-[4-(6-{5-Cloro-4-[2-(propano-2-sulfonil)-fenil-amino]-

pirimidin-2-ilamino}-5-isopropoxi-1-oxo-1,3-dihidro-

isoindol-2-il)-piperidin-1-il]-acetamida

MS (ES™): 656.2 (M+1)".

150

N 9]
A
6-(4-(2-(isopropilsulfonii)fenilamino)-5-cloropirimidin-2-
Hlamino)-2-acetil-5-isopropoxiisoindolin-1-ona

MS (ES*): 558.2 (M+1)".

HN—<\

OH
6-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
itamino)-2-(2-hidroxietil)-3-isopropoxiisoindolin-1-ona

MS (ES"): 560.2(M+1)".
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Estructura

Informacioén fisica

‘H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

152

oY

G

(28,4S5)-metii 4-(6-(4-(2-(isopropilsulfonil) fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi- 1 -oxoiscindolin-2-
il)pirrolidina-2-carboxilato

MS (ES™): 643.2 (M+1)".

N ~<\

HO

acido 2-(6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilaminoc)-5-isopropoxi-1-oxoisoindolin-2-

MS (ES"): 574.1 (M+1)".

154

ilJacético
Q
HN%NKI \[/
o:#\ NH
o~ © A

NN
Loy
ﬁ@ Cl
o)

(2S,4R)-metil 4-(6-(4-(2-(isopropilsulfonil) fenilamino)-5-
cloropirimidin-2-ilamino)-5-isepropoxi-1-oxoisoindolin-2-
Npirrolidina-2-carboxilato

MS (ES™): 643.2 (M+1)".

rORIT

Ap s
0

dimetilamida del acido 4-(6-{5-Cloro-4-[2-(propano-2-

"H NMR (400 MHz,
MeOD-d,) § 8.29 (s, 1H),
8.26 (br, 1H), 7.96 (dd,
1H), 7.93 (s, | H),
7.72(dd, 1H), 7.48 (dd,
1H), 7.35 (s, 1H), 4.50 (s,
2H), 4.35-4.29 (m, 1H),
3.83 (d, 2H), 3.38-3.30
(m, 2H), 3.02-2.95 (m,
3H), 2.88 (s, 6H), 1.88-
1.84 (m, 3H), 1.36 (d,
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Estructura

Informacion fisica

'H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

sulfonil)-fenilamino]-pirimidin-2-ilamino}-5-isopropoxi-1-
oxo0-1,3-dihidro-isoindol-2-il)-piperidina-1-carboxilico

6H), 1.25 (d, 6H); ESMS
m/z 670.2 (M + HY).

0
(& ;@j/
N

6-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-

156 ;(I \[/ MS (ES"): 629.2 (M+1Y'.
N
/L 0 HNf V
acido (28,48)-4-(6-(4-(2-(isopropilsulfonil) fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi- [ -oxoisoindolin-2-
il)pirrolidina-2-carboxilico
157 . N
o MS (ES): 629.2 (M+1)".
I
| OQX\ d NH
I
! OH N%'N
L™y
/ﬁ\@ Ci
o}
[
acido (28.4R)-4-(6-(4-(2-(isopropilsulfonil) fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi- 1 -oxoisoindolin-2-
‘ ilpirrolidina-2-carboxilico
i 158 . N
1 N 07/ MS (ES): 585.2 (M+1)".
1
) HN o NH
N -
/L //o HNM
oaS\@ ci
6-(4-(2-(isopropilsulfonil)fenitamino)-5-cloropirimidin-2-
' ilamino)-2-((azetidin-3-il)metil}-3-isopropoxiisoindolin-1-ona
| 159

MS (ES): 625.2 (M+1)".
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Estructura

Informacion fisica

'H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

ilamino)-3-isopropoxi-2-((S)-quinuclidin-3-il}isoindolin-1-ona

160

Q H
~ N.__N
O T
N cl
HN
0 IO
S,
\r g
6-45-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-

tlamino}-3-isopropoxi-2-(8-metil-8-aza-biciclo[3.2.1]oct-6-il)-
2.3-dihidro-isoindol-1-ona

MS (ES*): 639.2 (M+1)".

161

(
e
i

l/ R

4-(6-(4-(2-(isopropilsulfonil)fenitamino)-3-cloropirimidin-2-
ilamine)-5-isopropoxi-1-oxoiscindolin-2-il}-N-etilpiperidina-
I-carboxamida

MS (ESY): 670.3 (M+1Y".

162

0 NH;
\ENJ@N—CN—QO
N*\N ©

%%L
N

4-(6-(4-(2-(isopropilsulfonil)fentlamino)-5-cloropirimidin-2-
ilamino)-3-isopropoxi-1-oxoisoindolin-2-il)piperidina-1-

MS (ES™): 642.1 (M+1)".

163

F

carboxamida
cl 1 Sy
.
N N NH

O
HN
6-(4-(2-(isopropilsulfenil){enilamino)-5-cloropirimidin-2-
ilamino)-3-fluoroisoindolin-1-ona

MS (ES"): 476.1 (M+1)".
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Informacion fisica

o]

H

i

(0]
(7-(4-(2-(isopropilsulfonil)fenilamino)-5-metilpirimidin-2-

ilamino}-1.4-dihidro-6-isopropoxiindenof{1,2-c]pirazol-3-
ilYmetanol

Estructura 'H NMR 400 MHz
(DMSO0-d6) y/o MS
{(m/z)
164 N R
=N MS (ES™): 456.1 (M+1}".
AL
NH
ji F
HN
6-(4-(2-(isopropilsulfonil)fenilamino)-5-metilpirimidin-2-
ilamino}-5-fluoreisoindolin-1-ona
165 ~ MS (ES"): 591.2 (M+1)"
0 0]
HN %
Cyo
p
P —
<)
0O
) Etil 7-(4-(2-(isopropilsulfonil)fenilamino)-5-metilpirimidin-2-
: ilamino)-1.4-dihidro-6-isopropoxiindenof1,2-c]pirazol-3-
carboxilato
166

MS (ES™): 549.2 (M+1)".

167

Etil 7-(4-(2-(isopropilsutfonil)fenilamino)-5-cloropirimidin-2-

MS (ES*): 611.2 (M+1)".
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Estructura

Enformacion fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

ilamino)-1,4-dihidro-6-isopropoxiindeno[1,2-c]pirazol-3-
carboxilato

MS (ES™): 6313 (M+1)".

168 \|/
T
N
HN ,lN Q\
Lo
NH%NHO L
<a
o}
N2-(1,4-dihidro-6-isopropoxi-3-({4-metilpiperazin- |-
ihmetil)indeno[1,2-c]pirazol-7-il)-N4-(2-
(isopropilsulfonil)fenil)-3-metilpirimidina-2,4-diamina
1164
169 \ MS (ES"): 618.3 (M+1)",
t 0
s
=
f>__< y
i HN‘N N
NH
i 0 Q
t
i
o
N2-(1,4-dihidro-6-isopropoxi-3-(morfolinometil) indeno[1,2-
¢|pirazol-7-il)-N4-(2-(isopropilsulfonil) fenil)-5-
metilpirimidina-2,4-diamina
176 MS (ES™): 631.3 (M+1)",

N2-(3-((4-aminopiperidin-1-il)metil)-1,4-dihidro-6-
isopropoxiindeno[1,2-c]pirazol-7-il)-N4-(2-
(isopropilsulfonil)fenil}-5-metilpirimidina-2,4-diamina
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Estructura

Informacion fisica
'H NMR 400 MHz
(DMSO-d6) y/o MS

(m/z)

171

N2-(1,4-dihidro-6-isopropoxi-3-((piperidin-4-
ilamino)metihhindeno[1,2-c]pirazol-7-11)-N4-{2-
(isapropilsultonil)fenil)-5-metilpirimidina-2,4-diamina

MS (ES™): 631.3 (M-+1)",

172

CI

6-(4-(2-(isopropilsulfonil)fenitamino)-5-cloropirimidin-2-
ilamino)-2,3-dihidro-3-isopropoxiinden-i-ona

MS (ES™): 515.1 (M+1)",

'173

| N

§<5 >

6-(4-(2-(isopropilsulfonii)fenilamino)-5-metilpirimidin-2-
tlamino)-2,3-dihidro-5-isopropoxiinden-1-ona

MS (ES™): 495.2 (M+1)".

174

SR
N N NH
o=g=o0 "

AL

HO

T

6-(4-(2-(isopropilsulfonil}fenilamino)-S-metil pirimidin-2-
ilamino)-2.3-dihidro-5-isopropoxi- | H-inden-1-ol

MS (ES™): 497.2 (M+1)".

Pagina 104 de 196



Estructura

Informacian fisica
'H NMR 400 MHz
(DMSO-d6) y/o MS

(m/z)

175

I

CWGEN

éster etilico del acido 4-(6-{5-Cloro-4-[2-(propano-2-sulfonil)-
fenilamino} -pirimidin-2-ilamino}-5-isopropoxi-1-oxo-1,3-
dihidro -isoindol-2-il)-piperidina-1-carboxilico

'"H NMR 400 MHz
(DMSO-d, con trazas
D,0) 6 8.55 (d, 1H), 8.32
(s, I1H), 8.14 (s, [H), 7.82
(dd,1H), 7.74 (1, 1H),
7.34 (1, 1H), 7.28 (s, 1H),
4.73 (m, 2H), 4.39 (s,
2H), 4.12 (m, 2H), .06
(q, 2H), 3.46 (m, [H),
2.92 (m 2H), 1.76 (in,
2H), 1.68 (m, 2H), 1.29
(d, 6H), 1.20 (t, 3H), 1.17
(d, 6H); MS m/z 671
(M+1).

5-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-
ilamino}-6-isopropoxi-2-( 1-metil-piperidin-4-il)-isoindol-1,3-
diona

' NMR 400 MHz
(DMSO-dg con trazas
D,0) & 8.44 (s, 2H), 8.39
(s, 1H), 7.87 (dd, 1H),
7.78 (dt, 1H), 7.45 (s,
TH), 7.41 (m, 1H),
4.91(m, 2H), 4.25{(m,
2H), 3.51 (in, 3H),
3.10(m, 2H), 2.77(s, 3H),
1.80(m, 2H), 1.35(d, 6H),
1.13(d, 6H); MS m/z 627
(M+1).

177

Cl 2~y
b T
amida del dcido (28, 45)-4-(6-{5-Cloro-4-[2-(propano-2-

sulfonil)-fenilamino]-pirimidin-2-ilamino }-5-isopropoxi-| -
oxo-1,3-dihidro-isoindol-2-il}-pirrolidina-2-carboxilico

'H NMR 400 MHz
(DMSO-d, con trazas
D,0) & 8.47(d, 1H), 8.25
(s, 1H), 8.07 (s, 1H), 7.78
(dd, 1H), 7.68 (m, | H),
731, YH), 7,24 (s, 1H),
4,71 (m, 2H), 4.43 (dd,
2H), 3.60 (m, 1H), 3.44
(m, 1H). 3.35 (m.1H),
2.63 (m, 1H), 2.28 (m,
IH), 1.22 (d, 6H), 1.10
(d, 6H); MS m/z 628
(M+1).

178

" ;UJ

NZ

'H NMR (400 MHz,
CDCI3) 8 10.38 (s, 1H),
10.13 (s, 1H), 9.60-9.50
(br, 1H), 9.34-9.21 (br,
IH), 8.46(d, 1H), 8.26
(s, 1H), 8.08 (s, IH), 7.91

(dd, 1H), 7.71 (i, 1H),

7.34 (1, 1H), 7.03 (s, I1H),
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Estructura

Informacion fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

6-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-
ilamino}-3-isopropoxi-2-piperidin-4-il-2,3-dihidro-isoindol- 1 -
ona

4.30 (m, 1H), 4.53 (m,
1H), 4.33 (s, 2H), 3.62
(m, 2H), 3.21-3.09 (m,
3H), 2.31-2.21 (m, 2H),
2.09-2.05 (m, 2H), 1.41
(d, 6H), 2.30 (d, 6H);
ESMS m/z 599.2 (M +
HY.

179 + +
o} . 3
>—N\/:>—N;©: \r MS (ES): 641.3 (M+1}).
4 NH
oy
/L OHNTY
/,SI© Cl
o]
! 6-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-
E ilamino)-5-isopropoxi-2-(1-isopropilpiperidin-4-il)isocindolin-
‘ 1-ona
180 MS (ES*): 7103 (M+1)",
I

OOl
NH
o N)\ N
/th'p HNi)%("f
Q

6-{4-(2-(isopropilsulfonil)fenilamino)-3-cloropirimidin-2-
ilamino)-5-isopropoxi-2-(2-(4-(piperidin-1-il}piperidin-1-
iDetilisoindolin-1-ona
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Estructura

Informacién fisica

'H NMR 400 MHz
(DMSO-d6) y/o MS
{(m/z)
181 N e 'H NMR 400 MHz
g HN— :\/>*C' (DMSO-d; con trazas
N D,0) & 8.46 (d, 1H), 8.35
Ocg (s, 1H), 8.09(s, IH),
N0 _CO 7.82(d, | H), 7.74(t, 1H),
{j 7.36(t,1H), 7.33(s, 1H),
N 4.75 (m, 1H), 4.41(s, 2H),
! 4,29(m, 1H), 3.65(m,
6-{5-Cloro-4-[2-(propano-2-sulfonit)-fenilamino]-pirimidin-2- | 2H}), 3.44(m, 1H), 3.17(t,
ilamino}-35-isopropoxi-2-(1-metil-piperidin-4-il)-2,3-dihidro- | 2H), 2,79(s, 3H), 2.07(m,
isoindol-1-ona 2H), 1,98(d, 2H), 1.28(d,
6H), 1.14(d, 6H); MS m/z
613 (M+1).
182 N 8.60(d, 1H),
o HN— :/?70 8.33(s,1H);8.20
Q N @ (s,1 H);7.82(dd, 1 H);7.77(
dt, I1H}; 7.35(s, 1H);
“S\ 7.33(t,1H); 4.76 {m, 1H);
! A 4.44(s,2H): 3.8 (t, 2H):
! H 3.40 (m, 3H); 2.87 (s,
AN 6H); 1,30 (d, 6H); 1.16
6-(4-(2-(isopropilsulfonil)fenilamino)-5-cloro pirimidin-2- (d, 6H).). M§ (ES"):
ilamino)-2-(1-(2-(dimetilamino)etil) piperidin-4-il)-5- 587.2 (M+1).
isopropoxiisoindolin-1-ona
183 N o 8.60(d,1H);
Y ;;(I 8.32(s, 1 H):8.20 (s,
1H),7.83(dd,1H);7.78
(dt,1H);7.35
e HN/H) (s, 1H):7.31(t, 1 H);4.76(m,
p ¢t IH);4.46(s,2H):3 .87
© © (1L,2H); 3.63 (m,2H); 3 .48
. . e . (m,1H); 3.9 (m,2H);
f 6-(4-(2-(isopropilsul{onil)fenilamino)-5-cloropirimidin-2- 2.05 (m, 2H); 1.85 (m,
i ilamino)-5-isopropoxi-2-(1-(2-(pirrolidin-1-ibetil}piperidin-4- 2H); 1.30(d,6H):;
J ilyisoindolin-1-ona 1.17(d.6H). MS (ES*):
‘ 613.2 (M+17".
184 8.53(d, 1H): 8.32(s, 1H),

of HN-{\

o, H@

6-(4-(2-(isopropitsulfenil)fenilamino)-5-cloropirimidin-2-
ilamino)-5-isopropoxi-2-metilisoindolin-1-ona

8.11(s, IH); 7.81(dd, IH);
7.73(ds, 1H); 7.33(t,
1H);7.28(s, 1H);4.72
(m,1H); 4.39 (s, 2H);
3.30 (m, 1H); 3.06(s,
3H); 1.28 (d, 6H), 1.15
(d, 6H). MS (ES™): 530.2
(M+1)".
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Informacion fisica

Estructura "H NMR 400 M Hz
(DMSQ-d6) y/o MS
(m/z)
185 | . +
N¢IC MS (ES™): 397.1 (M+1)".
oo L
\(0 Ho=s=0
o) A
I NH
N
I
8-(5-cloro-4-(2-(isopropilsulfonil}fenilamino) pirimidin-2-
ilamino)-9-isopropoxi-3-metil-1,2,3 ,4-
tetrahidrobenzo[c]{1.7]naftiridin-6(5H}-ona
186 Ve MS (ES'): 643.2 (M+1)".
0, HN— ;/>—C|
N
| 0
| Q O\\S“o
‘ N _<
‘_ HO/\/@
|
{ (8)-6-(5-cloro-4-(2-(isopropilsutfonil)fenilamino) pirimidin-2-
ilamino)-2-(1-(2-hidroxietil)piperidin-3-il)-3-
isopropoxiisoindolin-1-ona
187 . MS (ES™): 643.2 (M+1)".
g HN—§ p—ci
N
s
N0 ﬁf\o
HO/\/O
(R)-6-(5-cloro-4-(2-(isopropilsulfonil)fenilamino) pirimidin-2-
ilamino)-2-(1-(2-hidroxietil)piperidin-3-il)-5-
| isopropoxiisoindolin-1-ona
[
188 o MS (ES"): 669.3 (M+1)".

J:I

N

\

6-(5-cloro-4-(2-(isopropilsulfonil)fenilamino) pirimidin-2-

ilamino)-3-isopropoxi-2-(1,2,2,6,6-pentametilpiperidin-4-
ilisoindolin-1-ona
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Estructura

Informacion fisica

'H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

N
HN*\/NIN/@
\ro H O;SCO

o

o
N
o}
NH,

2-(4-(5-(5-¢cloro-4-(2-(isopropilsulfonil)fenilamino) pirimidin-
2-ilamino)-6-isopropoxi-1,3-dioxoisoindolin-2-il)piperidin-1-
ihacetamida

C
189 NTG MS (ES™): 642.2 (M+1)".
HN)\\N NQ
\’/o H O;Sio
O
N
e
HN" g
(28.48)-4-(6-(5-cloro-4-(2-(isopropilsulfonil)
fenilamino)pirimidin-2-ilamino)-5-isopropoxi- ! -
oxoisoindolin-2-il)-1-metilpirrolidina-2-carboxamida
190 NéICI MS (ES'): 657.2 (M+1)".
: HNJ\\N N)©
!
; 0
N
O
| *
N
OH
3-(5-cloro-4-(2-(isopropilsulfonil}fenilamino) pirimidin-2-
ilamino)-2-(1-(2-hidroxietil)piperidin-4-il}-6-
isopropoxiisoindoline-1,3-diona
191

MS (ES): 670.2 (M+1)",
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Informacién fisica

Estructura '"H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z)
192 1 . +
NéI MS (ES7): 666 (M+1).
HN*\N N
o}
N
O
N
<\\
N
3-(4-(5-(5-cloro-4-(2-(isopropiisulfonil) fenilamino)pirimidin-
2-ilamino)-6-isopropoxi-1,3-dioxoisoindolin-2-it)piperidin-1 -
ilYpropanonitrilo
"93 /\/[CI MS (ES™): 613.1 (M+1)",
l‘ b W{}F
N\
{S}-5-(5-cloro-4-(2-(isopropilsulfonibfenilamino) pirimidin-2-
ilamino)-6-isopropoxi-2-(1-metiipirrolidin-3-il)isoindoline-
1,3-diona
[\
194 cl MS (ES™): 643.1 (M+1)".

Nsue
\"*%

N\/\OH

(S)-5-(5-cloro-4-(2-(isopropilsulfonil)fenilamino) pirimidin-2-
ilamino)-2-(1-(2-hidroxietil)pirrelidin-3-il)-6-

isopropoxiisoindoline-1,3-diona
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Estructura

Informacion fisica

'H NMR 400 MHz

(DMSO-d6) y/o MS
{m/z)

T

N

6-(4-(2-(isopropilsulfonil)fenilamino}-5-cloropirimidin-2-
ilamino)-3-isopropoxi-2-((6S,7R)-9-metil-9-aza-
biciclo[4.2.1]nonan-7-il)isoindolin-1-ona

[} A
195 NSO MS (ES™): 613.1 (M+1)".
X
HN N N
0
N
o :
A
(8)-5-(5-cloro-4-(2-(isopropilsulfonil)fenilamino) pirimidin-2-
ilamino)-6-isopropoxi-2-( | -metilpirrolidin-3-il)isoindoline-
1,3-diona ‘
196 ) S 8.44(s.2H);8.39(s, 1 H);7 8
Q HN— p—C 7(dd, 1H);7.78(dt, 1H);7.4
N AN 5(s, 1 F):7.41(m, 1 H);4.91(
m,2H); 4.25(m,2H); 3.51

i o O\‘s\\ (m,3H); 3.10 (m,2H);

. N — © 2.77 ($,3H);

! 1.80(m,2H),1.35(d,6H);1.

} 13(d,6H). MS (ES™):

“ N 614.2 (M+1)".
6-(4-(2-(isopropilsulfonil}fenilamine)-5-cloropirimidin-2-
ilamino)-5-isopropoxi-2-(1-metilpiperidin-4-il)iscindolin-1-
ona

197

MS (ES™): 654.2 (M+1)".

As
HNT NN
HzN

amida del acido 4-{5-Cloro-4-[2-(propano-2-sulfonil)-
fenilamino]-pirimidin-2-ilamino } -6-metil-quinolina-2-

'H NMR (DMSO, 400
MHz) & 10.04 (s, 1H),
9.66 (s, IH), 8.47-8.63
(m, 3H), 8.18-8.23 (m,
2H), 7.97-7.99 (d, tH),
7.54-7.82 (m, 3H), 7.25-
7.35 (m, 1H), 3.31-3.33
(m, 1H), 2.54 (s, 3H),
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Estructura

Informacion fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

carboxilico

1.15 (d, 6H). MS (ES"):
S1LE M+

199

4-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-
ilamino}-6-metil-quinolina-2-carboxilico metilamida del dcido

'H NMR (CDCls, 400 |
MHz) 6§ 9.73 (s, 1H), 8.85
(s, 1H), 8.21-8.55 (m,
tH), 8.21 (s, 1H), 8.08-
8.18 (m, 1H), 7.90-7.92
(d, 1H), 7.81-7.83 (dd,
1H), 7.51-7.67 {m, 4H),
7.18-7.21 (m, I1H), 3.13-
3.16 (m, 1H), 3.03-3.05
(d, 3H), 1.23-1.25 (d,
3H). MS (ES™): 525.7
(M+1)",

200

N 0=$=0
N 2

~_-Cl
HN’NL:I ’@

NH

K\NJ/

o._/
4-{5-Cloro-4-[2-(propano-2-sulfonil)-fenilamino}-pirimidin-2-
ilamino}-quinolina-2-carboxilico acido (2-morfolin-4-il-etil)-
amida

'H NMR (CDCls, 400
MHz) §9.79 (s, 1H), 9.00
(s, |H), 8.57-8.59 (m,
2H), 8.30 (s, 1H), 8.11-
8.13 (d. 1H), 7.99-8.01
(d, tH), 7.88-7.91 (dd,
IH), 7.20-7.78 (m, 4H),
7.24-7.26 (m, 1H), 3.78-
3.80 (m, 4H), 3.64-3.69
(m, 2H), 3.20-3.23 (m,
YH), 2.67-2.71 (m, 2H),
2.58-2.60 (m, 2H), 1.25-
1.31 (d, 3H). MS (ES™):
610.7 (M+1Y".

N//IEQ

cl

o
HNT SN
H

e 0=5=0
. X

NH

.

[2-(4-metil-piperazin-1-il}-etil]-amida del acido 4-{5-Cloro-4-
[2-(propano-2-sulfonil)-fenilamino]-pirimidin-2-ilamino} -
quinolina-2-carboxilico

'H NMR (CDCl;, 400
MHz) 8 9.73 (s, i1H), 8.93
{s, 1H), 8.43-8.52 (m,
2H), 8.22 (s, 1H), 8.03-
8.05 (d, 1H), 7.93-7.95
(d, 1H), 7.82-7.84 (dd,
1H), 7.54-7.72 (m, 4H),
7.16-7.20 (m, 1H), 4.43-
4.48 (m, 8H), 3.58-3.62
(m, 2H), 3.11-3.18 (m,
IH), 2.67-2.71 (m, 2H),
2.46 (s, 3H), 1.23-1.25 (d,
6H). MS (ES™): 623.8
(M+1)".
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Estructura

Informacion fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
{(m/z)

202

JN\\T‘IICJ

HN N

N Ho=s=0
N0

NH
4T

piperidin-4-ilamida del acido 4-{5-Cloro-4-[2-(propano-2-
sulfonil)-fenilamino]i-pirimidin-2-ilamino}-quinolina-2-
carboxilico

'H NMR (CD;0D, 400
MHz) & 8.92 (s, 1H),
8.68-8.70 (d, IH), 8.46-
8.48 (m, 2H), 8.26-8.28
(d, 1H), 7.96-7.99 (m,
2H), 7.79-7.83 (1, 1H),
7.67-7.71 (t, IH), 7.38-
742 (t, 1H),4.31-4.33
{m, 1H), 3.60-3.63 (m,
2H}, 3.40-3.46 (im, TH),
3.27-3.33 (m, 2H), 2.33-
237 (m,2H),2.05-2.08
(m, 2H}, 1.35-1.37 (d,
6H). MS (ES™): 580.7
(M+1)",

1[0137] La Tabla 2 muestrun compuestos ilustrativos de Formula (1C).

f
i
I
i
)

Tabla 2

l}

Estructura

Informacion fisica
'"H NMR 400 MHz
(DMSO-d6) y/o MS

N2-(4-(1-etilpiperidin-4-il)-2-isopropoxi-3-metilfenil)-N4-{2-
(isopropilsuifonil}fenil)-7H-pirrolo[2,3-d]pirimidina-2,4-
diamina

(m/z)
203 e NH MS (ES"): 534.6 (M+1)"
) |
Oy
=S. o
O/S\O \I/
N2-(2-isopropoxi-5-metil-4-(piperidin-4-il)feni!)-N4-(2-
i {metilsulfonit)fenil)-7H-pirrolo[2,3-d]pirimidina-2,4-diamina
204 HN— MS (ES™): 590.8 (M+1)".
N '
HN/'\\N N
\rO Hoio
S
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N
YO Ho=s=0
PN

N

L_oH
2-(4-(5-isopropoxi-4-(4-(2-(isopropilsulfonil) fenilamino)-7H-
pirrolo[2,3-d}pirimidin-2-ilamino)-2-metilfenil)piperidin-1 -
ihetanol

Estructura Informacion fisica
'"H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z)
205 HNy MS (ES"): 620.3 (M+1)".
N/
[
HN)\\N N
\rO Ho=s-0
A
N
OH
2-(4-(5-isopropoxi-4-(4-(2-(isopropilsulfonil) fenilamino)-7H-
pirrolo[2.3-dpirimidin-2-ilamino)-2-metilfenil)piperidin-1 -
il)propan-1-ol
206 HN— MS (ES”): 604.8 (M+1)",
N7 f
: HN/!\\N N
, o Ho=s=0
: he
A
N2-(2-isapropoxi-4-(1-isopropilpiperidin-4-il)-5-metilfenil}-
N4-(2-(isopropilsuifonil)fenil)-7H-pirrolof2,3-djpirimidina-
‘ 2.4-diamina
207 HN— MS (ES"): 606.8 (M+1)".
N |
HN/k\N
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N

Estructura Informacién fisica
'H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z)
208 HN haY +
D\ MS (EST): 659.8 (M+1)".
N/
I
HNJ\\N N
\rO Ho;sio :
N
{Nj
1
N2-(2-isopropoxi-5-metil-4-(1'-metil-1,4'-bipiperidin-4-
iDfenil)-N4-(2-(isoprapilsulfonil) fenil)-7H-pirrolo[2,3-
d]pirimidina-2,4-diamina
[+
209 HN’—\\N MS (ES™): 577.7 (M+1)".
| )
i HNJ\\N NQ
Yo% H o;s:o
N
. [
1
l N2-(2-isopropoxi-5-metil-4-(1-metilpiperidin-4-il)fenil)-N6-
‘ (2-(isopropilsulfonil)fenil)-9H-purina-2,6-diamina
210

Py

HN N N
H

T Py

N
I

N2-(2-isopropoxi-5-metil-4-(1 -metilpiperidin-4-il)fenil)-N4-
(2-(isopropilsulfonil)fenil)quinazolina-2,4-diamina

MS (ES*): 588.7 (M+1)".
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Estructura Informacién fisica
'H NMR 400 MHz
(DMSQO-d6) y/o MS
(m/z)
211 oL MS (ES"): 618.8 (M+1)".
NF E‘
HNJ\\N N
\ro H0=S=O
AL
N
I
N2-(2-isopropoxi-3-metil-4-(1-metilpiperidin-4-il}fenil)-N4-
{2-(isopropilsulfonil)fenil)-6-metoxiquinazolina-2,4-diamina
12 o MS (ES"): 648.8 (M=1)".
O\
i N= '
' HN/k\N H
} O 0=8S=0
i h PR
i N
){ |
,‘ N2-(2-tsopropoxi-5-metil-4-(1 -metilpiperidin-4-il)fenil}-N4-
(2-(isopropilsuifonil)fenil)-6,7-dimetoxiquinazolina-2,4-
{ diamina
213

@ o
= S
s T

NN
i 0
HN
Jpestal
O
5-isopropoxi-6-(4-(2-(isopropiisulfonil)fenilamino)-7H-

pirrolo[2,3-d]pirimidin-2-ilamino)-2-(piperidin-4-
ihisoindolin-1-ona

MS (ES"): 604.7 (M+1)".
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Estructura Infoermacion fisica
'"H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z) _
244 —NH MS (ES"): 606.7 (M+1)".
N

N

PN

N2-(4-(4-(dimetilamino)ciclohexil)-2-isopropoxi-5-
metilfenil)-NG6-(2-(isopropilsulfonil)fenil)-9H-purina-2,6-
diamina

—_
wn

|
2 fNH MS (ES™): 561.6 (M+1)",
()
N/)\NH
820 °
1 o \(
0
\' Ny
N2-(2-isopropoxi-4-metil-5-(3-metilisoxazol-5-il)fenit)-N4-
(2-(isopropilsulfonil)fenil)-7H-pirrolo{2,3-d]pirimidina-2,4-
diamina
i NH ; ;
216 7 MS (ES'): 563.2 (M+1)".
~N
P
” N)\NH
R ©
% T

NH

N2-(2-isopropoxi-S-metil-4-(piperidin-2-il)fenil)-N4-(2-
(isopropilsulfoniDfenil)-7H-pirrolo[2,3-d]pirimidina-2 4-
diamina
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Estructura Informacion fisica
'H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z)
217 NH ~Qty- +
J MS (ES"): 621.8 (M+1)".
)
N N//LNH
S0 ©
% T
¢
O\
N2-(2-isopropoxi-4-(1 -(2-metoxietil)piperidin-4-il)-5-
metilfenil)-N4-(2-(isopropilsulfonil)fenil)-7H-pirrolo[2,3-
d]pirimidina-2,4-diamina
218 MS (ES™): 621.8 (M+1)",

0]

HN
/¥ N

> M
N™ "N” N

3-(4-(5-isopropoxi-4-(4-(2-(isoprapilsulfonil) fenilamino)-7H-
pirrolo{2,3-d]pirimidin-2-ilamino)-2-metilfenil}piperidin-1-

acido 2-(4-(3-isopropoxi-4-(4-(2-(isopropilsulfonil)

il }propan-1-ol
2 F MS (ES™): 621.7 (M+1)".
[N

u N//LNH

- o}

\l/"oo \(

N

0]

OH

fenilamino)-7H-pirrolo[2,3-d]pirimidin-2-ilamino)-2-

metilfenil}piperidin-1-il)acético
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Estructura

Informacion fisica
'"H NMR 400 MUz
(DMSQO-d6) y/o MS

(m/z)

NH,
3-(4-(5-isopropoxi-4-(4-(2-(isopropilsulfonil) fenilamino)-7H-
pirrolo[2,3-d]pirimidin-2-ilamino)-2-metilfenil}piperidin-1-
propanamida

220 o MS (ES™): 635.8 (M+1)".
LA
N N/’kNH )
S= o
e T
N o
oH
acido 3-(4-(5-isopropoxi-4-(4-(2-(isopropilsulfonil)
fenilamino)-7H-pirroto[2,3-d]pirimidin-2-ilamino)-2-
metilfenil}piperidin-1-il)propanoico
221 JNH MS (ES"): 620.2 (M+1".
L)
H N//]\NH
$=o o
% T
N
KD,NHz
v}
2-(4-(5-isopropoxi-4-(4-(2-(isopropilsultonil) fenilamino)-7H-
pirrolo[2.3-d]pwrimidin-2-ilamino)-2-metilfenil}piperidin-1-
ilacetamida
2 s MS (ES'): 634.8 (M+1)",
=N
|
Q\u N/)\NH
8= o
YEe T
N7 O
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Estructura Informacion fisica
'"H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z)
223 v MS (ES*): 634.8 (M+1)".
L]
N N//I\NH
Sz 0
e T
N
OJ\T/
4-(5-isopropoxi-4-(4-(2-(isopropilsulfonil) fenilamino)-7H-
pirrolo[2,3-d]pirimidin-2-ilamino)-2-metilfenil)-N,N-
dimetilpiperidina- | -carboxamida
224 fNH MS (ES™): 563.7 (M+1)",
)
N N/)\NH
R 0
‘ ¥ T
! HN
N2-(2-isopropoxi-3-metil-4-(piperidin-3-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)-7H-pirrolo[2,3-d]pirimidina-2,4-
diamina
225 MS (ES*): 576.7 (M+1Y'.

N2-(2-isopropoxi-5-metil-4-(1 -metilpiperidin-3-il)fenil)-N4-
(2-(isopropitsulfonil)fenil)-7H-pirrolo[2.3-d]pirimidina-2,4-
diamina

v — e .
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Estructura . Informacion fisica
'H NMR 400 MHz
(DMSO-d6) y/o MS
(m/2)
226 NH . +
] MS (ES™): 607.8 (M+1)".
1
N N/)\NH
8= o
%o T
Ho N
2-(3-(5-isopropoxi-4-(4-(2-(isopropilsulfonil) fenilamino)-7H-
pirrolo[2,3-d]pirimidin-2-ilamino)-2-metilfenii)piperidin-1-
iDetanol
227 N MS (ES'): 621.8 (M+1)"
)
ﬁ N//kNH
‘ R °
| hE T
|
; No~N
] N2-(2-isopropoxi-4-(1-(2-metoxietil)piperidin-3-il)-5-
f metilfenil}-N4-(2-(isopropilsulfonil)fenil)}-7H-pirrole[2,3-
d]pirimidina-2,4-diamina
228 A MS (ES"): 620.7 (M+1)",
)

HN

5-(5-isopropoxi-4-(4-(2-(isopropilsulfonil) fenilamino)-7H-
pirrolo[2,3-d]pirimidin-2-ilamino)-2-metitfenil)-N-
metilpiperidina-2-carboxamida

229

N~NH
i}
B
N N/)\NH

YR oYY

N
H

N6-(2-isopropoxi-5-metil-4-(piperidin-4-il)fenil)-N4-(2-

{(isopropitsulfonil)fenil)- 1 H-pirazolo[3,4-dpirimidina-4,6-

MS (ES™): 564.7 (M+1)".
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N~NH
SR §
L 'IEI‘ N NH o
e % T
N
S

OH
2-(4-(5-isopropoxi-4-(4-(2-(isopropilsutfonil) fenilamino)- 1 H-
pirazolo[3,4-d]pirimidin-6-ilamino)-2-metilfenil)piperidin-1-
iletanol

Estructura Informacion fisica
'H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z)
diamina
230 N=NH MS (ES"): 592.7 (M+1)".
()
N NéL‘NH
S= 0
) T
S
N6-(4-(1-etilpiperidin-4-il)-2-isopropoxi-5-metilfenil }-N4-(2-
{(isopropilsulfonitfenil)-1 H-pirazolo[3,4-d}pirimidina-4,6-
ciamina
- 23 %‘\/Nﬂ MS (ES’): 578.7 (M+1)".
Ci i
N N¢LNH
S= O
e % T
N
I
N6-(2-isopropoxi-5=metil-4-(1-metilpiperidin-4-il)fenil)-N4-
(2-(isopropilsulfonil)fenil}- | H-pirazolo[3,4-d[pirimidina-4,6-
diamina
232

MS (ES™): 608.7 (M+1)".
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o

Informacion fisica

Estructura
'"H NMR 400 MHz
(DMSO-d6) v/o MS
(m/z)
233 N-H MS (ES"): 622.7 (M+1)"
!
N N/)\NH
S= o
e T

§

O\
N6-(2-isopropoxi-4-(1-(2-metoxietil)piperidin-4-il)-5-
metilfenil)-N4-(2-(isopropilsulfonib)fenil)- 1H-pirazolo[3,4-
dlpirimidina-4,6-diamina

234 N~H MS (ES"): 606.8 (M+1)".
)
N N//LNH
S= o
e T
/N\
N6-(4-(4-(dimetilamino)ciclohexil}-2-isopropoxi-5-
metilfenil)-N4-(2-(isopropilsulfonil)fenil)-1H-pirazolo[3,4-
d]pirimidina-4,6-diamina
235 N=NH MS (ES*): 564.7 (M+1)".
[N
N N/)\NH
$=0 ©
% T
NH
J NG-(2-isopropoxi-5-metil-4-(piperidin-2-il)fenil)-N4-(2-
f (isopropilsulfonil)ienil)-1 H-pirazolo[3,4-d]pirimidina-4,6-
| diamina
236 N-NH MS (ES™): 605.7 (M+1)".
L)
N N/)\NH
S= O
e T
!
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Estructura

Informacion fisica

'H NMR 400 MHz

(DMSO-d6} y/e MS
(m/z)

5-isopropoxi-6-(4-(2-(isopropilsulfonil}fenilamino)-1H-
pirazolo[3 4-d]pirimidin-6-ilamino)-2-(piperidin-4-
ilisoindolin-1-ona

237

N2-(2-isopropoxi-3-metil-4-(piperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil}fenil}-5.6,7,8-tetrahidropirido[2,3-
d]pirimidina-2.4-diamina

MS (ES™): 579.7 (M+1)".

1238

N2-(2-isopropoxi-5-metil-4-(piperidin-4-il)fenil}-N4-(2-
(isopropilsulfonil)fenil)pirido{2,3-d]pirimidina-2,4-diamina

MS (ES™): 575.7 (M+1)",

239

N—~NH

Y
B
QH N/)\NH
%:0 0\1/
o)
0
N

N
/

5-isopropoxi-6-(4-(2-(isopropilsulfonil)fenilamino)-1H-
pirazolo[3.4-d]pirimidin-6-ilamino)-2-(1-metilpiperidin-4-
iisoindolin-1-ona

MS (ES7): 619.7 (M+1)",
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Informacion fisica

Estructura
'"H NMR 400 MHz
(DMSO-d6) y/o MS
{m/z)
240 N-NH MS (ES™): 633.7 (M+1)"
i
NTUNT T
$20 ©
Rg) Y
0
N
<
/
5-isopropoxi-6-(4-(2-(isopropilsulfonil)-5-metilfenilamino)-
1 H-pirazolo[3,4-d]pirimidin-6-ilamino)-2-(1-metilpiperidin-4-
ihisoindolin-1-ona
24 ? MS (ES"): 677.8 (M+1)"
SN
she
\ . )
< LT
; o
‘ N
; O
:
5-isopropoxi-6-(4-(2-(isopropilsulfonil)-3-metilfenilamino)-
I H-pirazolo[3,4-d]pirimidin-6-ilamino)-2-(1-(2-
metoxietil)piperidin-4-il)isoindolin-1-ona
242 N~ MS (ES™): 578.7 (M+1)".
NTTNT K
Sso ©
% Y
NH
N6-(2-isopropoxi-5-metil-4-(piperidin-2-il)fenil)-N4-(2-
(isopropilsulfonil)-5-metilfenil)-1H-pirazolo[3,4-d]pirimidina-
4,6-diamina
243 N=NH MS (ES"): 578.7 (M+1)".

;\NH

l
N

N
o O\]/
Q
NH

N6-(2-isopropoxi-3-metil-4-(piperidin-3-il)fenil)-N4-(2-
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Estructura

Informacion fisica

'"H NMR 400 MHz

(DMSO-d6) y/o MS
(m/z)

(isopropilsulfonil)-5-metiifenil}- 1 H-pirazolo[3,4-d}pirimidina-
4,6-diamina

244 HN MS (ES™): 562.3 (M+1Y'.
A
N/I
HN)\\N N
\rO Hojio
N
l
N2-(2-isopropoxi-4-(1 -metilpiperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil}fenil)-7H-pirrolo[2,3-d]pirimidina-2,4-
diamina
243 N MS (ES™): $93.7 (M+1)".
X
| I
¢ HNJ‘\\N §’©
18] 0=S=0
| A E j P
N
OH
2-(4-(3-isopropoxi-4-(6-(2-(isopropilsuifonil) fenilamino)-9H-
purin-2-ilamino)fenil)piperidin-1-il)etanol
26 N MS (ES"): 563.7 (M+1)"
N/
I
HNJ\\N N

\l/O H ols:o

N
[

N2-(2-isopropoxi-4-( | -metilpiperidin-4-il)fenil}-N6-(2-
(isopropilsulfonil}enil)-9H-purina-2.,6-diamina

Pagina 126 de 196




-

Ejemplo 17
Metil 4'-(5-cloro-4-(2-{isopropilsulfonil)fenilamino)piridin-2-ilamino)-5'-metoxi-2'-metilbifenil-

4-carboxilato (254)

O
Y
Ty O
\I
S\\=O O\ )
@]

Paso |: Metil 4-amino-5'-metoxi-2'-metilbifenil-4-carboxilato

: e
| H,N

if O~

I

i |0138] Metil 4'-amino-5"-metoxi-2"-metilbifenil-4-carboxilato; MS m/z 272.1 (M+1), puede

ser sintetizado siguiendo los procedimientos anteriormente descritos (Ejemplo 7, Pasos 1y 2)
usando reactivos apropiados.

|
|
Paso 2: Metil 4'-(4-bromo-5-cloropiridin-2-ilamino)-5'-metoxi-2'-metilbifenil-4-

O
Cr
PeYe
.
Br ﬁ
O\

|
L [0139] Metil 4-amino-5'-metoxi-2'-metilbifenil-4-carboxilato generado en el Paso 1 (200

i .
carboxilato

,I’mg, 0.75 mmol), 2,4-dibromo-5-cloropiridina (222 mg, 0.82 mmol, 1.1 equiv), Pdy(dba); (17
;mg, 0.02 mmol, 0.025 equiv.), xantfos (22 mg, 0.04 mmol, 0.05 equiv.), y Cs2CO5 (365 mg, 1.1
mmol, 1.3 equiv.) son adicionados a THF (5 mL). La mezcla resultante es burbujeada con gas
N; por 5 minutos y luego calentada a 150 °C por 4 horas. Luego de enfriarse a temperatura
ambiente, la mezcla de reaccion es diluida into EtOAc y lavada con H,O. La capa de EtOAc se

seca sobre Mg>SQ, v se concentra al vacio. Cromatografia de silica gel (hexanos-EtOQAc)
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proporciona Metil 4'-(4-bromo-5-c|oropiridin-2-ilamino)-S'-metoxi-Z'-metiIbifenil-4~carboxi1§xto;
MS m/z 461.0 (M+1).

Paso 3: Metil 4'-(3-cloro-4-(2-(isopropilsulfonilifenilamino)piridin-2-ilamino)-3'-metoxi-
2'-metilbifenil-4-carboxilato (254)

[0140] Metil 4'-(4-bromo-5-cloropiridin-2-ilamino)-5'-metoxi-2'-metilbifenil-4-carboxilato
generado en el Paso 2 (9 mg, 0.022 mmol), 2-(isopropilsulfonil)anilina (4 mg, 0.022 mmol, |
equiv). Pda(dba); (1.7 mg, 0.002 mmol, 0.1 equiv.), 2-(Diciclohexilfosfino)-2°,4.6"-tri-i-propil-
I, -bifenil (1.8 mg, 0.004 mmol, 0.2 equiv.), y Sodio tert-butoxido (2.7 mg, 0.028 mmol, 1.3
equiv.) son adicionados a THF (1 mL). La mezcla resultﬁnte es burbujeada con gas N; por 5
minutos y luego calentada a 150 °C por 4 horas. Luego de enfriarse a temperatura ambiente, Lﬁ
mezcla de reaccion es diluida en EtOAc y lavada con H;O. La capa de EtOAc se seca sobre
MgsSOy y se concentra al vacio. Cromatografia de silica gel (hexanos-EtOAc) proporciona
Metil 4'-(3-cloro-4-(2-(isopropilsulfonil)fenilamino)piridin-2-ilamino)-5'-metoxi-2'-metilbifenil-
ﬁ-carboxilato (254); MS m/z 580.2 (M+1).
| [0141] Compuestos ilustrativos de la invencidén se muestran a continuacion. La Tabla 3

muesira compuestos ilustrativos de Férmula (5).

t
i Tabla 3
| Estructura Informacion fisica
) 'H NMR 400 MHz
i (DMSO-dé6) y/lo MS
(m/z)
247 MS (ES™): 544.2 (M+1)*.
l 0
HN—\ NH
| A
| 7N\
| —
| .
‘* Cl NH
} fl
| v
‘ 0
5-cloro-N2-(3-isopropoxi-5-(piperidin-4-il)piridin-2-il)-N4-(2-
(isopropilsulfonil)fenil)piridina-2,4-diamina
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Estructura

Informacion fisica

'"H NMR 400 MHz

{DMSO-d6) y/o MS
(m/z)

ol
i

3-cloro-N2-(3-isopropoxi-5-(1-metilpiperidin-4-il)piridin-2-il)-
N4-(2-(isopropilsulfonil) fenil)piridina-2,4-diamina

MS (FES"): 558.2 (M+1)".

249

~z
/

c NH
O
i~
o}
S-cloro-N2-(5-(1-etilpiperidin-4-il)-3-isopropoxipiridin-2-il)-
N4-(2-(isopropiisulfonil) fenil)piridina-2,4-diamina

MS (ES™): 572.2 (M+1)".

250

Mo
A
B NH?

~

2-(4-(6-(5-cloro-4-(2-(isopropilsulfonil) fenilamino)piridin-2-
ilamino)-3-isopropoxipiridin-3-il)piperidin-1-il)etanol

Cl

MS (ESY): 588.2 (M+1)".

O
A\

4

Cl NH
0
T
O
@

4'-(5-cloro-4-(2-(isopropilsulfonil)fenilamino) piridin-2-
ilamino)-N,2-dimetilbifenil-4-carboxamida

MS (ES™): 549.2 (M+1)".
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Informacion fisica

Estructura "H NMR 400 MHz
(DMSO-d6) y/o MS
(m/z)
252 = MS (ES"): 553.1 (M+1)".
HN—
raVaW
N 0
7N
4'—(5-0loro-4—(2-(lsopropllsulfon|i)fenilamino) piridin-2-
ilamino)-3'-fluoro-N-metilbifenil-4-carboxamida
253 0s/ MS (ES™): 570.1 (M+1)".
~o
, ere
? N= '
N/
: NH
i Q
’ i
O
5-cloro-N4-(2-(isopropilsulfonil)fenil)-N2-(2-metil-3'-
(metilsulfonil)bifenil-4-il)piridina-2,4-diamina
254 o MS m/z 580.2 (M+1)".
T
L
x
S\\=O O~
‘[ Metil 4'-(3-cloro-4-(2-(isopropilsulfonil} fenilamino)piridin-2-
f ilamino)-53'-metoxi-2'-metilbifenil-4-carboxilato
255 MS (ES): 495.6 (M+1)".

—  n=
0 HN@—
NN HN—Q

S0
HN
N2-(3-isopropoxi-3-(piperidin-4-il)piridin-2-il)-5-metil-N4-(2-
{metilsulfonil}fenil)piridina-2,4-diamina

Pagina 130 de 196




Estructura

Informacion fisica

'H NMR 400 MHz

(DMSQ-d6) y/o MS.
{m/z)

256

6-(3-isopropoxi-5-(piperidin-4-il)piridin-2-ilaminc)-4-(2-
(isopropilsulfonil)fenilamino) nicotinonitrilo

MS (ES™): 534.6 (M+1)".

[0142] Tabla 4 muestra otros compuestos que pueden se ttlies en el tratamiento, alivo o

prevencion de una condicion que responda a la inhibicién de la actividad de la quinasa del linfoma

andplasico ALK), quinasa de adhesion focal (FAK), proteina quinasa 70 asociada a la cadena zeta

(ZAP-70), factor de crecimiento tipo insulina (IGF-1R).
’

Tabla 4

Estructura

Informacion fisica
'H NMR 400 MHz
(DMSO-d6) y/o MS (m/z)

257

% P

2-(2-(5-etinil-2-isopropoxi-4-metilfenilamino)-5-metilpirimidin-
4-ilamino)-N-isopropilbenzamida

Il MS (ES"): 479.2 (M+1)".
=
I
Qn L
20 o
| % >
N2-(5-Etinil-2-isapropoxi-4-metil-fenil)-5-metil-N4-[2-
‘ (p1‘0pano-2-sulfonil)-fenil]-pirimidina-2,4-diamina
258

MS (ES™): 458.6 (M+1)".
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Estructura

Informacion fisica
"H NMR 400 MHz
(DMSO-d6) y/o MS (m/z)

4-(4-(2-(isopropilsulfonil}fenilamino}-5-cloropirimidin-2-
tlamino}-2,3-dihidro-5-isopropoxiinden-1-ona

MS (ES™): 515.1 (M+1)".

HN™ N

R
NP 0=5=0
|

N
H

3-cloro-N4-(2-(isoprapilsulfonii)enil)-N2-(5-(piperidin-4-
ihisoquinolin-8-il}pirimidina-2,4-diamina

MS (ES): 537.1 (M+1)".

NE- Cl
l
HN*\/N\/[NQ

cl Hozg=
N 0=5=0

r
N

2-[5-Cloro-2-(6-clora-2-metil-quinolin-4-ilamino)-pirimidin-4-
ilamino]-N,N-dimetil-bencenosulfonamida

'H NMR (CDCl;, 400
MHz) § 9.45 (s, 1H), 8.34-
8.37 (d, IH), 8.20 (s, I H),
8.10 (s, 1H), 7.82-7.9 (m,
3H), 7.52-7.60 (m, 3H),
7.19-7.26 (m, 1H), 2.69 (s.
6H), 2.54 (s, 3H). MS
(ES™): 503.0 (M+1)".

259
260
|
|
|
[\261
i
262
_ )i
e |
!

prdn

—0Q HN

2 O\\

N4-(2-(isopropilsulfonil)fenil}-N2-(2-metoxi-5-metilfenil)-7H-
pirrolof2,3-d]pirimidina-2,4-diamina

S0

MS (ES™): 451.5 (M=+1)".
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NF
A
HN” N7 N
o H -
A
0o

N
[

3-cloro-N2-(2-isopropoxi-4-(1-metilpiperidin-4-il)fenil}-N4-(2-
(metilsulfonilmetil) fenil)pirimidina-2,4-diamina

Estructura Informacién fisica
'"H NMR 400 MHz
(DMSO-dé6) y/o MS (m/z)
263 NTCI MS (ES"): 558.1 (M+1)".
HN/k\N N’Q
YO H o;sio
N/
5-cloro-N2-(2-isopropoxi-4-(1 -metilpiperidin-2-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)pirimidina-2,4-diamina
264 /ICI MS (ES"): 601.2 (M+1)".
)\
\r O S‘
L
! 3-cloro-N2-(2-isopropoxi-4-(1-(4-metilpiperazin-1-il)propan-2-
iDfenil)-N4-(2-(isopropilsulfonil) fenil)pirimidina-2,4-diamina
265 Né\/[cn MS (ES™): 533.1 (M+1)".
PNy
HN™ °N NQ
\rO Ho=s=0
HO
3-(4-(5-cloro-4-(2-(isopropilsulfonil)fenilamino) pirimidin-2-
ilamino}-3-isepropoxifenii)butan-1-ol
"266

MS (ES™): 544.1 (M+1)".
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Estructura

Informacion fisica
"H NMR 400 MHz
(DMSO-d6) y/o MS (m/z)

267

NZ C1
T
HN N ﬁ
YO 0N~
0

N

|
2-(5-cloro-2-(2-isopropoxi-4-( 1 -metilpiperidin-4-
iDfenilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

MS (ES™): 559.1 (M+1)",

268

NF T
o HNJ\\/NIﬁ/@
Y o;sio

OH

2-(4-(5-cloro-4-(2-(isopropilsulfonil)fenilamino) pirimidin-2-
ilamine)-3-isopropoxifenil)-2-metilpropan-1-ol

MS (ES™): 533.1 (M-+1Y".

269

W Z s Cl
T Q

HN N N
0] Ho:s:o

~

C)
N
|
S-cloro-N2-(2-isopropoxi-4-(2-metil-1-(4-metilpiperazin-1 -
ihypropan-2-il)fenil)-N4-(2-(isopropilsutfonil)fenil)pirimidina-

MS (ES™): 615.3 (M+1)".

270

2.4-diamina
N7 Cl
XX @
HNT NN
YO HO;SQO

N

-

S-cloro-N2-(2-isopropoxi-4-(1-(pirrolidin-1-il)propan-2-
iNfenil)-N4-(2-(isopropilsulfonil) fenil)pirimidina-2,4-diamina

MS (ES): 572.2 (M+1)".
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Estructura Informacion fisica
'H NMR 400 MHz
(DMSO-d6) v/o MS (m/z)
271 Nf\/ﬂ:C' MS (ES™): S61.1 (M+1)"
HNJ\\N' N
\‘/0 Po=s=0
]
A
Metil 2-(4-(5-cloro-4-(2-(isopropilsulfonil)
fenilamino}pirimidin-2-ilamino)-3-isopropoxifenil)-2-
metilpropanoato ;
m o “. +
N7 MS (ES™): 588.2 (M+1)".
l
HNJ\:NINQ '
YO Ho=s=0
SN
&

o
5-clore-N2-(2-isopropoxi-4-(1-morfolinopropan-2-il)fenil)-N4-
(2-(isopropilsulfonil)fenil)pirimidina-2,4-diamina

273 F MS (ES'): 562.1 (M+1Y".
HNJ\\N N
\ o} Heo=s=0
i N
H
S-cloro-N4-(5-flucro-2-(isopropilsulfonil)fenil)-N2-(2-
isopropoxi-4-(piperidin-4-il)fenil)pirimidina-2.4-diamina
24 i MS (ES"): 576.2 (M+1)".

S-cloro-N4-(5-flucro-2-(isopropilsulfonil)fenil}-N2-(2-
isopropoxi-4-(1-metilpiperidin-4-il)fenil)pirimidina-2,4-diamina
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Estructura

Informacion fisica
'"H NMR 400 MHz
(DMSO-d6) y/o MS (m/z)

275 NTC« MS (ES™): 571.1 (M+1Y".
HN/J\\N N’@
\I/O H O:?:O
<
N
H .
5-cloro-N2-(2-isopropoxi-4-(piperidin-4-il)fenil)-Nd-(2-
{pirrolidin-1-ilsulfaniljfeniDpirimidina-2,4-diamina
276 NH MS (ES™): 544.1 (M+1)".
|
@LE oy
el
5-cloro-N2-(2-isopropoxi-4-{piperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)pirimidina-2,4-diamina
277 + "
N MS (ES™): 641.3 (M+1)".
A
@ﬁ A
E—{S;O OY
3-cloro-N2-(2-isopropoxi-4-(1-(1-metilpiperidin-4-il)piperidin-
4-ihfenil)-N4-(2-(isopropilsulfonil)fenil)pirimidina-2 ,4-diamina
278

o

QN NA\N
Tty

4-(4-(4-(2-(isopropilsutfonil)fenilamino)-5-cloropirimidin-2-

ilamino)-3-isopropoxitenit)ciciohexanona

MS (ES™): 557.1 (M+1Y
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Estructura

Informacion fisica
'H NMR 400 MHz
(DMSO-d6) y/o MS (m/z)

279

NH
T
)
E?SQO 07/

N2-(2-isopropoxi-4-(piperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)-3-metilpirimidina-2,4-diamina

MS (ES™): 524.2 (M+1)".

2840

N’\/OH

Qo
i=<s\\o H H o\r

2-(4-(4-(4-(2-(isopropilsulfonil)fenilamino)-5-metiipirimidin-2-
ilamino)-3-isopropoxi fenil)piperidin-1-il)etanol

MS (ES"): 568.7 (M+1)".

281

N/

Q\N N//LN
i=(s\.o H H OY

S-cloro-N2-(2-isopropoxi-4-( 1 -metilpiperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)pirimidina-2,4-diamina

MS (ES'): 558.1 (M+1)".

282

N/

LA
3=<s¢o H H OY

N2-(2-isopropoxi-4-(1-metilpiperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)-5-metilpirimidina-2,4-diamina

MS (ES*): 538.7(M+1)".

283

N/

|
B
\ITI o O\r

2-(2-(2-isopropoxi-4-(1-metilpiperidin-4-il)tenilamino)-5-
cloropirimidin-4-ilamino)-N,N-dimetilbenzamida

MS (ES™): 523.0 (M+1)".

284

N/\fo
Tl NH,
LT
3’{&\0 OY

2-(4-(4-(4-(2-(isopropilsulfonil)fenilamino)-5-cloropirimidin-2-

MS (ES™): 601.1 (M-+1)".
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Estructura

Informacion fisica
'H NMR 400 MHz
(DPMSO-d6) y/o MS (m/z)

ilamino)-3-isopropoxifenil) piperidin-1-iljacetamida

= Cl
HNJN\:Nj:NQ
H -
T

N
H

5-cloro-N2-(4-isopropoxi-2-(piperidin-4-il)pirimidin-5-il}-N4-
(2-(isopropilsulfonil) fenil}pirimidina-2,4-diamina

MS (ES™): 546.1 (M+1)".

286

NT Cl
e

H
-0 S O‘r?j/
Nz 0

N
H

5-cloro-N4-(2-(isopropilsulfonil)fenil}-N2-(2-metoxi-6-
(piperidin-4-il)piridin-3-il) pirimidina-2,4-diamina

MS (ES™): 517.1 (M+1)".

287

-

NF Cl

s
HNNE
O'\

o=§
N__= o

)
N
H
5-clora-N4-(2-(isopropilsulfonil)fenil}-N2-(2-metoxi-6-(4-
(piperazin-1-il)}{enil)piridin-3-il)pirimidina-2,4-diamina

MS (ES*): 594.1 (M+1)".

288

-~

I

|

HNJ\\N El

© ‘ = O:HS\N/
I

N =

2-(5-cloro-2-(2-metoxi-6-fenilpiridin-3-ilamino)pirimidin-4-
ilamino)-N.N-dimetilbencenosulfonamida

MS (ES™): 5111 (M+1)".
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Estructura Informacion fisica
'"H NMR 400 MHz
(DMSO-d6) y/o MS (m/z)

289

Cer MS (ES™): 548.1 (M+1)",
| _
Qu o

S\\:O o\(

O

OH OH

2-(4-(5-cloro-4-(2-(isopropilsulfonil}fenilamino) pirimidin-2-
ilamino)-3-isopropoxifenil)-2-metilpropanoc-1,3-diol

[0143] Compuestos de la presente invencion pueden ser ensayados en su habilidad para

inhibir ALK usando Iso ensayos descritos a continuacion, asi como otros ensayos conocidos en

el arte.

Panel de la linea cellular Ba/F3 v reactivos

[0144] La Ba/F3 es una linea celular IL-3 linfoma de murina dependiente de pro-B. Las
células parentales de Ba/F3 se utilizan para generar un panel de sublineas cuya proliferacion y la
supcrvivencia se hace independiente de IL-3 por transduccion estable con tirosin quinasas
individuales activadas por la fusién con la porcion amino-terminal de TEL (aminoacidos 1-375)
de BCR. Con el fin de generar lineas célulares transformadas Ba/F3 por tusiones de Tel-tirosina
quinasa {TK), las células parentales Ba/F3 se infectan con un retrovirus que alberga cada
dominio de quinasa y se someten a seleccion puromicina y retiro de [L-3 para obtener células
Ba/F3 transformado independientes de [1.-3.

[}}1451 Cada célula transformada Ba/F3 se cultiva en medic RPMI-1640 (Gibco Cat
#11875093, Carlsbad, CA) enriquecido con 10% FBS (Hyclone Cat #5V30014.03, Logan, UT),
4.5 ¢/L glucosa (Sigma #G5400, St.Louis, MO), 1.5 g/L bicarbonato de sodio (Biowhittaker.
#17-613E, Walkersville. MD) y Pen/Strep (Gibco #10378-016, Carlsbad, CA). Las células son

scparados dos veces a la semana.

Ensavo de viavilidad de inhibicion de células Ba/F3
|0146]

lLa potencia de los compuestos de prueba contra diversas lineas Ba/F3 Tel-TK transformadas se

determina de la siguiente manera. Células BaF3 Tel-TK en crecimiento exponencial se diluyen
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en medio fresco a 75.000 células / ml y son sembradas en placas de 384 pozos (3750 células /
pozo) a 50 ul. / pozo y usando un dispensador de liquidos pFill (Biotek, Winooski, Vermont,
EE.UU.). Placas duplicadas se corren para cada linea celular. Los compuestos de prueba y
control son diluidos en serie con DMSO y dispuestos en una piaca-384 de polipropileno. 50nL
de compuestos se transfiere a las placas de ensayo de utilizando un dispositivo de transferencia,
y las placas se incuban a 37 © C (5% de CO,) durante 48 horas. Se agregan 25 pL de Bright -Glo
(Promega, Madison, W1, EE.UU.) y se cuantifica la luminiscencia usando un analyst-GT (Perkin
Elmer, Wellesley, MA). Software de ajuste personalizado de curva se utiliza para producir un
ajuste logistico en porcentage de la viabilidad cetular en funcién del logaritmo de la
concentracion de inhibidor. La 1Csp es interpolada como la concentracion de los compuestos
necesaria para reducir la viabilidad celular en un 50% de un control DMSO. Las células
parentales Ba/F3 gue se mantienen en cultivo y en presencia de IL-3 (1 ng / ml en final) se
diluyen en un medio fresco que contiene la 1L-3 (I ng / ml en la final), a 75.000 células / m!

siguiendo el mismo procedimiento como se ha descrito anteriormente

Ensavo celwlar Kapas 299

[0147] Las Karpas 299 luciferizadas (Karpas299-luc) son generadas por retrovirus
nfecciosos que codifican genes de luciferasa, y son cultivadas en medio RPMI-1649
suplementado con 10% FBS, 1% P/S/L-Glu. En el dia |, las células se cosechan y son
resuspendidas a una densidad de 150.000 células / ml (el nimero de células se mide utilizando
ViCell (BD). Las células se dispensan de una suspension diluida en una Placa-384 de ensayo y
en un volumen de 30 pl usando un pFill (Bio-TEK). Diluciones seriales de {os compuestos (en
DMSO0) se transfieren a la placa usando un pinhead de 50 nL. Las placas se incuban a 37°C
durante 48 horas. En el dia 4, 25 pl/pozo de reactivo Bright-Glo (Promega) se afiade {Bio-
TEK}. Dentro de los 30 minutos, la sefial se mide vsando un analyst-GT en configuracidn

predeterminada para la deteccidn de luminiscencia.

Ensavo enzimatico HTRF

[0148] Se compran laenzima ALK e IGFIR e INSR de Upstate. Los siguientes reactivos se
preparan localmente; buffer 10 x kinas (KB) (200 mM Tris (pH 7.0), 100 mM MgCly, 30 mM
MnCl;, 530 nM NaVQO,), 10 mM ATP, 100 mg/ml BSA, 0.5 M EDTA, 4 M KF. Proxiplate-384
de Perkin-Elmer es usado para la preparacion del ensayo. Todos los reactivos HTRF incluyendo
¢l sustrato (Biotin-poly-GT (61GTOBLB), Mab PT66-K, (61 T66KLB), Streptavidin-XL™
(61 iSAXLB)) s¢ compran de CIS-US, Inc.
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[0149] La mezcla de substrato/ATP se prepara por adicién de ATP (concentracion final, 3
LM) y poli-GT biotinizado (concentracion final, 10 ng/pl) en 1x KB, que se dispensa en una
placa Proxiplate-384 a 5 p!/pozo usando un pFill (Bio-TEK). Compuestos en diluciones seriales
(en DMSO) se transfieren a la placa usando un pinhead de 50 nL. 5 pl de la mezcla enzimatica
preparada (enzima {concentracidn final, 5 ng/pl), se mezcla con BSA y DTT en ix KB) se
agrega para iniciar la reaccion de quinasa usando un pFill (Bio-TEK). La placa de ensayo se
incuba a tempéralura ambiente por 2 horas. La mezcla de deteccidn se prepara por adicion de
Mab PT66-K y Streptavidin-XL™ en una solucion 0.5 x KB que contiene KF (concentracién
final, 125 mM), EDTA (concentracion final, 50 mM) y BSA (concentracion final, 100 pg/ml).
Al final de la reaccidn. se agregan 10 pl de mezcla de deteccion y se incuba por 30 minutos a
temperatura ambiente antes de la medicidn. Se detecta la sefial HTRF usando un Analyst-GT

(molecular dynamic).

Ensayo reportero en células U208 usando RE1-pGL3 por IGF[-S3-5 0 INSR-83-5
[0150] Céluas semilla 10M /T175 frasco en Mc Coy 10% FBS vy 4 dias después, se succiona

cl medio y se adiciona medio fresco. Al siguiente dia (5 dias después de la siembra), células
tripsinizadas, se lavan una vez con PBS, luego se resuspenden las células en medio Mc-Coy 4%
suero sin lipidos con P/S/G. Las células se cuentan y se diluyen a 400,000 células/ml.

[0151] Para 95 mil de céiulas (400000 células/ml (40M)), se prepara la siguiente mezcia de
DNA/Fugene6: 5 ml Mc-Coy medio sin suero; 120 pg DNA mix (20 pg IGF1R-83-5 o INSR-
S3-5+100 pg RE1-pGL3); y 240 pL de reactivo Fugene6. Se incuba la mezcla DNA/ Fugene 6
por 13 min antes de afiadirla a las células en 4% de suero sin lipidos. Se dispensan 50 plL/pozo
en una placa-384. 22-24h después, se adiciona 50 nL de compuestos serialmente diluidos usando
el pinhead. 30 min después, se adiciona una dosis de 2 pL. de 26X IGF1 (o 100X insulina)
diluido en Mc-Coy 4% suero sin lipidos usando p-Fill. 30 horas después, se adicionan 25 pL
100% bright-glo y se leen en un analyst-GT para medir la luminescencia.

[0152] Se entiende gue los ejemplos y las modalidades que se describe en este documento
solo tienen fines ilustrativos y que diversas modificaciones o cambios a la luz de éstas son
sugeridas a las personas medianamente versadas en la materia técnica son incluidas en el espiritu
y alcance de esta solicitud y ambito de aplicacion de las reivindicaciones adjuntas. Todas las
publicaciones, las patentes y solicitudes de patente citados en este documento se incorparan por

referencia

* %k
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Claims

t. Un compuesto que tiene la Férmula (1):

. RZ
7 R\~ :
(R4)”_©\ r )IN\ R®
‘ oo NN
R® W

(1)
o sales farmacéuticamente aceptables del mismo; donde
|
[VaVaVal 10
R® -R
|
l Z ":\4 NV

W es RS , or Z2'-72

A'y AY son independientemente C o N;

cada Ay A’ es C, o uno de A’ y A* es N donde R® y R” forman un anillo;

B y C son independientemente un anillo carbociclico de 5-7 miembros
opcionalmente sustituido, aril, heteroaril o un anillo heterociclico que contiene N, O o S; -

Z'. 7% y 7° son independientemente NR'!, C=0, CR-OR, (CRy),.; 0 =C-R'%,

R y R? son independientemente halo, OR"?, NR(R”), SR, 0 un Ci. alquil, C;¢°
alquenil o Cy¢alquinil, opcionalmente sustituidos; o uno de R! y Res H;

R’ s (CR2)02SO2R 2, (CR2)p2SO;NRR'2, (CR»)02CO)5R "2, (CR5)0.,CONRR'? o
ciano;

RY, RS R’ y R'%son independientemente un Cy¢alquil, Cs.¢alquenil o Ca
alquinil, opcionalmente sustituidos; OR'Z, NR(R”‘), halo, nitro, SOlez, (CRz)l,R]3 0X;0
R*, R” y R" son independientemente H;

R, R* y R’ son independientemente H o C ) alquil;

R¥ y R? son independientemente C,.¢ alquil, Cy.¢ alquenil, Co¢alquinil, halo o X, o
uno de R* y R’ es H donde R' y R? forman un anillo; y siempre que uno de R® y R” es X;

alternativamente, R' v R? o R® y R’,R’ y R% 0 R’ y R', cuyo estan unidos a un

atomo de carbono puede formar un anillo carbociclico monociclico o fusionado de 5-7
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miembros opcionalmente sustituido, aril, o heteroaril o un anillo heterociclico que
comprende N, O y/o S; 0 R,R: Ry R'% estan ausentes cuyo estan unidos a un N;

R" es H, Cy.salquil, Cyealquenil, (CR;),CO11R, (CR,),0R, (CR;),R",
(CRy),NRR", (CR;),CONRR" 0 (CR;),S0,,R"%;

R'?y R" son independientemente un anitlo carbociclico de 3-7 miembros
saturado o parcialmente insaturado opcionalmente sustituido, o un anillo heterociclico de
5-7 miembros que comprende N, O y/o S; aril o heteroaril; o R'Zes H, C,salquil;

X es (CRy),Y. ciano, CO,,R'?, CONR(R'?), CONR(CR),NR(R"),
CONR(CR;),0OR "%, CONR(CR;},SR", CONR(CR,),S(0)12R"* 0 (CR2)1.4NR(CR),OR"%;

Y es un anillo carbociclico de 3-12 miembros opcionalmente sustituido, un aril de
5-12 miembros, o un heteroaril de 5-12 miembros o un anillo heterociclico que
comprende N, O y/o S vy unido, a un? 0 A? 0 ambos por medio de un dtomo de carbono de
dicho heteroaril o un anillo heterociclico donde q en (CRy)(Y es 0; ¥

n, p y q son independientemente 0-4.

2. El compuesto de la Reivindicacion 1, donde R' es halo o C,¢alquil;
R¥es H o NHy; 0
R'y R? juntos forman un anillo de 5-6 miembros arilico, o heteroarilico o

heterociclico opcionalmente sustituido, que comprende 1-3 atomos de nitrégeno.

3. El compuesto de la Reivindicacion 1 o la Reivindicacion 2, donde R? es
SO,R', SO,NH,, SO,NRR'?, CO,NH,, CONRR'Z, CO(,R", o ciano; y
R'es Cq alquil, un Cs.7 cicloalquil, C;_; cicloalquenil, pirrolidinil, piperazinil,

piperidinil, morfolinil o azetidinilm, opcionalmente sustituidos.

4, El compuesto de cualquiera de las Reivindicaciones 1-3, donde R, RS', R’

y R'" son independientemente H, y n es 0.

3. El compuesto de cualquiera de las Reivindicaciones 1-3, donde R® es

OR”, y R es Cre alquil.
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6. El compuesto de cualquiera de las Reivindicaciones 1-3, donde dicho

compuesto es de Formula (2):

R2
4 /l R1 /PI
(R~ « Ak
RS N " \
H RE
RQ
R® (2)

donde R' es halo o Cisalquil;

R’ es H; o

R'y R? juntos forman un anillo heteroarilo o heterociclico de 5-6 miembros
opcionalmente sustituido que comprende uno o dos atomos de nitroégeno;

RS es ISOpropoxi 0 metoxi;

uno de R* v R” es (CRy),Y y el otro es Cyalquil, ciano, CO,5R"2, CONR(R') o
CONR(CRy),NR(R'%);

Y es un Cs.; cicloalquil, Cs.7 cicloalquenil, o feni!, opcionalmente sustituidos; o Y
es piridil, pirazolil, isoxazolil, imidazolil, tiazolil, benzimidazolil, pirrolidinil, piperazinil,
piperidinil, morfolinil, azetidinil, heptametileneimina o octametilencimina, cada uno de
los cuales estd unidos al anillo fenil por medio de un dtomo de carbono donde q en
(CR2)qY es O

nes0-1;y

qes 0-4.

7. El compuesto de la Reivindicacidn 6, donde uno de R® y R es (CRu)gY y

el otro es Cgalquil; y n y q son independientemente 0.

8. El compuesto de la Reivindicacion 1, donde dicho compuesto es de

Férmula (3A) o (3B):
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(GA)
R2
w1
RMT |
x N _H
3 N NJ\N
R ll'l RS
23
Z'-72  (3B)

donde B y C juntos forman

Z', 7%y Z? juntos forman
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) o
O O R11 ? R‘H H
/
J{\I\J no \ J‘\j\/ 3/ vV SV
N o~
\Rﬂ U
! , HO or OH ;
; o tautomeros de los
mistS;

R' es halo o C.salquil;

R es H; o

R'y R? juntos forman un anillo carbociclico de 5-7 miembros opcionalmente
sustitutdo, aril, o heteroaril o un anillo heterociclico que comprende N, O y/o S; vy

6 . . .
R" es 1sopropoxi 0 metoxi.

9, El compuesto de la Reivindicacion 8, donde cada R'M es (CR,),CO 2R,
(CR2),0R, (CRy),R"?, (CR;),NRR'? 0 (CR;),CONRR %;

R y R'" son independientemente H o C; galquil; y

R" es un piperidinil, azetidiil, tetrahidropiranil, ciclohexil, morfolinil, pirrolidinil,
heptametileneimina, octametileneimina, a unmina biciclica o diamina derivative,
quinuclidin-3-il, 8-metil-8-aza-biciclo{3.2.1]oct-6-il], 0 9-metil-9-aza-

biciclo{4.2. 1 jnonan-7-il, opcionalmente sustituidos.

10. El compuesto de la Reivindicacion 1, donde dicho compuesto es de

Formula (4A) o Formula (4B):
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=
(R |
N
RG |
H

R2
;
F;TTLJ'L
. H

N” N7
=

B2 |
™

A2 "R9

R2

(R“)n—Q 7y
\ N \N)\N/H

R3 L R6

donde R' es halo o C, alquil;

R? es H; o

B3

R® (4B);

R'y R? juntos forman un anillo carbociclico de 5-7 miembros opcionalmente

sustituido, aril, o heteroaril o un anillo heterociclico que comprende N, O y/o S;

R® es isopropoxi o metoxi; y

B’y B? son independientemente un aril o heteroaril de 5-6 miembros

opcionalmente sustituido que contiene N, O o S.

. El compuesto de la Reivindicacion 1, donde dicho compuesto se

selecciona del grupo que consiste en
1 N=
>—o HN—, :/}*m
N
e
0
N
» 9
(2-(5-cloro-2-(2-isopropoxi-5-metil-4-
(1-metilpiperidin-4-il)fenitamino)

pirimidin-4-ilamino)fenil)(pirrotidin-1-
il)metanona

124 |

N2-(4-((1r,4r)-4-(N-(2-metoxietil)-N-
metilamino)ciclohexil)-2-isopropoxi-5-
metilfenil)-5-cloro-N4-(2-
(isopropilsulfonil)fenil)pirimidina-2,4-
diamina
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}o HN—{}Q

s
0
HN
\ -
7
2-(5-cloro-2-(2-isopropoxi-5-metil-4-
(1-metilpiperidin-4-il)fenilamino)

pirimidin-4-ilamino)-N-
ciclopentilbenzamida

NT Cl
HN/k\:\lIN/@
W/O Ho:=3:0

~N
N2-(4-((1R,25,4R)-2.4-
bis(dimetilamino) ciclohexil)-2-
isopropoxi-5-metiltenil)-5-cloro-N4-(2-
(isopropilsulfonil) fenil)pirimidina-2,4-

diamina
N* cl
g
HN™ "N TN

N,

/N\
N2-(4-((1R,25,45)-2,4-
bis(dimetilamino) ciclohexil)-2-
isopropoxi-5-metilfenil)-5-cloro-N4-(2-
(isopropilsulfonil) fenil)pirimidina-2,4-
diamina

125

126

127

o=s._ "
% O

5-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-4-isopropoxi-
N-metil-2-((R)-4-(4-metilpiperazin-1-
ihciclohex-1-enil)benzamida

5-(4-(2-(isopropilsultfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-4-isoprapoxi-
N-metil-2-((S)-4-(4-metilpiperazin-1-
ilciclohex-1-enil)benzamida

i H OH
H
¢l ‘ Sy
PN
3‘<S¢0 OY

2-(4-((R)-1-hidroxipropan-2-
ilamino)ciclohex-1-enil)-5-(4-(2-
(isopropilsuifonil)feniiamino)-5-
cloropirimidin-2-ilamino)-4-isopropoxi-
N-metilbenzamida
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HN/)\\N N/Q
YO H O:'S:O
N

/N\
2-(5-cloro-2-(4-((1s,4s)-4-
(dimetilamino) ciclohexil)-2-
isopropoxi-3-metilfenilamino)
pirimidin-4-ilamino)-
N,Ndimetilbencenosulfonamida

LIQ

O:§=O

/N\

129
\[/O

/N\
2-(5-cloro-2-(4-((1r,4r)-4-
(dimetilamino)ciclohexil)-2-isopropoxi-
J-metilfenilamino) pirimidin-4-
ilamino)-N,N-
dimetilbencenosulfonamida

>—o HN%\:}Q

HN

0
HN\O

2-(5-cloro-2-(2-isopropoxi-3-metit-4-
(1-metilpiperidin-4-il)fenilamino)
pirimidin-4-ilamino)-N-
ciclabutilbenzamida

130

N
/

| H OH
HN__O N\H
LT I
1
N N//LN
H R

g(S\\o 07/
2-(4-((S)-1-hidroxipropan-2-
ilamino)ciclohex-1-enil)-5-(4-(2-
(isopropilsulfonit)fenilamino}-5-
cloropirimidin-2-ilamino)-4-isopropoxi-
N-metilbenzamida

5-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-4-isopropoxi-
N-metil-2-(4-oxociclohex-1-
enml)benzamida

HI|\' o] K\
X, NJ
E?S:o O\]/

5-cloro-N4-(2-(isopropilsulfony)fenil)-
N2-(2-isopropoxi-5-(N-
metilcarboxamido)-4-(3-metil-4-(3-
morfolinometil)-fenipirimidina-2,4-
diamina
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- A
>-o HN— :\/>70| e H
N N
HN I\
. ( j\u N/)\pf
g

o) 0]
N T
y LJ
/ 5-cloro-N2-(2-isopropoxi-5-metil-4-
azetidin-1-il(2-(5-cloro-2-(2- (piperidin-3-il)fenil)-N4-(2-
1sopropoxi-S-metil-4-(1-metilpiperidin- (isopropilsulfonil) fenil)pirimidina-2.4-
4-ihfenilamino) pirimidin-4- diamina

ilamino)fenil)metanona
132
141(/0 /L
HN \N N 0
o) H

H
‘\‘/ O:E:O | NYN
(__7 Cl/LfN
NH N
0 ~
[

/N\
3-cloro-N2-(4-((1r,4r)-4-{(dimetilamino) 0
ciclohexi_I)-2-isppr090xi-S-metiIfenil)- (2-(5-cloro-2-(2-isopropoxi-3-metil-4-(1 -
N4-(2-(pirrolidin-1-ilsulfonil)fenil) metilpiperidin-4-il)fenilamino)pirimidin-
pirimidina-2,4-diamina 4-ilamino)fenil)(morfolino}metanona
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/N\
5-cloro-N2-(4-((1s.4s)-4-(dimetilamino)
ciclohexil)-2-isopropoxi-5-metilfenil)-
N4-(2-(pirrolidin- I-ilsulfonil}fenil)
pirimidina-2,4-diamina

[ 134
gl
HN/J\\N NQ

~ N\
N2-(4-((1r,4r)-4-
(dimetlamino)ciclohexil)-2-isopropoxi-
S-metilfenil)-N4-(2-(isopropilsulfonil)
fenil)-S-metilpirimidina-2,4-diamina

12

.

/N\
N2-(4-((1s,4s)-4-(dimetilamino)
ciclohexil)-2-isopropoxi-5S-metilfenil)-
N4-(2-(isopropilsultonil) fenil)-5-
metilpirimidina-2,4-diamina

135
!
oL A

|
Qu A,
$=o O\]/

2-((2-(4-(5-cloro-4-(2-
(isopropilsulfonil)fenilamino) pirimidin-
2-ilamino)-5-isopropoxi-2-metilfenil)
propil)(metil)amino) etanol

/N\
5-cloro-N2-(4-((1r,4r)-4-(dimetilamino)
ciclohexil}-2-metoxi-5-metilfenil)-N4-(2-
(isopropilsulfonil) fenil)pirimidina-2,4-
diamina

|
Q\H N//LNH
$=0 ©
O

~

/N\

5-cloro-N2-(4-((1s,4s)-4-(dimetilamino)
ciclohexil)-2-metoxi-S-metilfenil)-N4-(2-
(isopropilsulfonil) fenil)pirimidina-2 4-
diamina
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—
th

= Cl 136 NH
LI sy
o HNT TN u /A Q | /)\NH
j/ © u \1/S‘:OH " O\l/
e}

N
!

2-(5-cloro-2-(2-isopropoxi-3-metil-4- N
(1-metilpiperidin-4-il)fenilamino)
pirimidin-4-ilamino)-N-
ciclopropilbenzamida

N2-(2-isopropoxi-5-metil-4-(piperidin-4-
il)fenil)-N4-(2-(isopropilsulfonil) fenil)-5-
metilpirimidina-2,4,6-triamina

137 -

- Cl

\ro N O NH
F o NO cer cl
s R
h - T

(2-(5-cloro-2-(2-isopropoxi-5-metil-4- 5-(4-(2-(isopropilsulfonil)fenilamino)-5-
(1-metilpiperidin-4-il)fentlamino) chropi_rim i.din-Z-'iIamino)Q-cIoro-N-(2-
pirimidin-4-ilamino)fenil)(piperidin-1- (dimetilamino)etil}-4-
imetanona isopropoxibenzamida
Ox
s

Cl XN
@i@\
TN YR
BS T TS o

(8$)-5-cloro-N2-(2-isopropoxi-5-metil-4-

138 i
N ‘
Q HN— p—Cl
N

HN

(I_)il’e"idi""z'iI)f‘?“i‘l)'N‘*"(Z" o 5-cloro-N2-(4-cloro-2-1sopropoxi-5-(3-

(llsop!'opllsuifomI)fenll)plrlm idina-2,4- metilisoxazol-5-il)fenil)-N4-(2-

diamina (isopropilsulfonil)fenil)pirimidina-2,4-
diamina

Pagina 152 de 196



16

17

18

19

HN
QX L
= :O” " ﬂ (@]
O/i \’/

(R)-5-cloro-N2-(2-isopropoxi-S-metil-
4-(piperidin-2-il)fenil)-N4-(2-
(isopropilsulfonil)fenil) pirimidina-2,4-
diamina

N=
o>_|-w—<\ }cu
N
O
SN

o
»

(cis, trans) 5-Cloro-N2-{2-isopropoxi-5-
metil-4-[4-(4-metil-piperazin-1-il})-
ciclohexil]-fenil}-N4-[2-(propano-2-
sulfonil}-fenil]-pirimidina-2,4-diamina

N=
g HEN—{ p-Ci

N
S
%s‘o
NH
("

/

(cis, trans) 5-cloro-N2-{4-[4-(2-
dimetilamino-etil amino)-ciclohexil]-2-
isopropoxi-S-metil-fenil}-N4-[2-
(propano-2-sulfonil)-fenil]-pirimidina-

2.4-diamina
Y e
el HN—<\}C|
N

o R Sa
O,
N
/(N_—)

139

140

141

142

g 4\} {f)&)\
0P
o

6-(4-(2-(isopropilsulfonilfenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi-2-
((R)-piperidin-3-il}isoindolin-1-ona

6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi-2-
((S)-piperidin-3-il)isoindolin-1-ona

6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-2-(azetidin-3-
il)-5-isopropoxiisoindelin-1-ona
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21

22

5-{5-Cloro-4-[2-(propano-2-sulfonil)-
fenilaminoj-ptrimidin-2-ilamino}-4-
isopropoxi-N-metil-2-[4-(4-metil-
piperazin-1-il)-ciclohex-1-enil]-

benzamida
Y= p=
O HN— :%—u
N

HN

‘S\

_QO

4-[4-(4-{5-Cloro-4-[2-(propano-2-
sulfonib)-fenilamino]-pirimidin-2-
ilamino} -5-isopropoxi-2-metil-fenil)-
ciclohexil]-piperazin-2-ona

5-Cloro-N2-[4-(4-dimetilamino-
ciclohexil)-2-isopropoxi-5-metil-fenil]-
Nd-[2-(propano-2-sulfonil)-fenil]-
pirimidina-2.4-diamina

t}-HN—(\:}CI

—NH
5-Cloro-N2-|2-isopropoxi-5-metil-4-(4-
metilamino-ciclohexil)-fenil]-N4-[2-
(propano-2-sulfonil)-fenit]-pirimidina-
2.4-diamina

143

144

145

Etil 6-(4-(2- &0
(isopropilsulfonil)fenilamino)-5- i
cloropirimidin-2-ilamino)-5-isopropoxi- I-
oxoisoindoline-2-carboxilato

6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-2-(tetrahidro-
2H-piran-4-il)-3-isopropoxiisoindolin-1 -
ona

HN—(\

6-(4-(2-(lsoprop|lsulfonll)femlamino)-S-
cloro pirimidin-2-ilamino)-2-ciclohexil-5-
isopropoxi-isoindolin-1-ona

- z;zl 0H
4L
ey

6-(4-(2-(isopropilsulfonif)fenilamino)-3-
cloro pirimidin-2-ilamino)-5-isopropoxi-
2-morfolino-isoindohin-1-ona
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26

H
e} N N/
T
3=<s¢0 o\r
5-(4-(2-(isopropilsulfonil)fenilamine)-
5-cloropirimidin-2-itamino)-4-

isopropoxi-N-metil-2-(2-(4-
metilpiperazin-[-il)etil)benzamida

5-Cloro-N2-[2-isopropoxi-5-metil-4-(4-
pirrolidin-1-il-ciclohexil)-fenil]-N4-[2-
(propano-2-sulfonil)-fenil]-pirimidina-

2. 4-diamina
Srie

HNQ

/o_/—N\
5-Cloro-N2-(2-isopropoxi-4-{4-[(2-
metoxi-etil)-metil-aminoj-ciclohexit}-
3-metil-fenil)-N4-[2-(propano-2-
sulfonil)-fenil]-pirimidina-2,4-diamina

\
0 HN—G }
| H@

o

5-{5-Cloro-4-[2-(propano-2-sulfontl)-
fenilamino]-pirimidin-2-ilamino}-4-
isopropoxi-N-metil-2-[3-(4-metil-
piperazin-1-il)-propil]-benzamida

146
HN*<\

H w
C?.H

6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi-2-
((S)-pirrolidin-3-iisoindolin-1-ona

oo ;ﬁ Y
A OHNJy
ok

acido 3-(4-(6-(4-(2-(isopropilsulfonil)
fenilamino)-5-cloropirimidin-2-ilamino)-
S-isopropoxi-1-oxoisoindolin-2-
il)piperidin-1-il)propanoico

DY

A ow*\ﬂ
ek

6-(4-(2-(isopropilsulfonil)fenilaming)-3-
cloropirimidin-2-ilamino)-5-isopropoxi-2-
((R)-pirrolidin-3-il}isoindolin-1-ona

et Q@r

Lo
e

2-[4-(6-{5-Cloro-4-[2-(propano-2-
sulfonil)-fenil-amino]-pirimidin-2-
ilamino}-5-isopropoxi-1-oxo-1,3-dihidro-
isoindot-2-iD)-piperidin-1-il]-acetamida

147

148

149
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28

29

Ci =N
T
NN
0=5+ Q
o T

5-cloro-N2-(4-((1s,4s5)-4-(dimetilamino)
ciclohexil)-2-isopropoxi-5-metilfenil)-
N4-(2-
(isopropilsulfonil)fenil)pirimidina-2,4-
diamina

Cha

N N

T U

5-cloro-N2-(2-isopropoxi-5-metii-4-
(piperidin-2-il)fenil)-N4-(2-

(isopropilsulfonil)fenil)pirimidina-2,4-
diamina

N=
O>—HN—<\ :/}‘CI
N
L0
O«

Sx
\ O
NH

5-cloro-N2-(2-isopropoxi-4-metil-5-
(piperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil)fenil) pirimidina-2,4-
diamina

O>_HN—<:}CI

HN
O+

@)
0
S-cloro-N2-(2-isopropoxi-4-metil-5-
(piperidin-4-il)fenil)-N4-

150

151

152

153

6-(4-(2-(isopropilsulfonil}fenilamino)-5-
cloropirimidin-2-ilamino)-2-acetil-5-
isopropoxiiseindolin-1-ona

0 HN—{V

OH
6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-2-(2-
hidroxietil)-5-isopropoxiisoindolin-1-ona

S

mm»
G

(25,45)-metil 4-(6-(4-(2-
(isopropilsulfonil) fenilamino)-5-
cloropirimidin-2-ilamino)-3-isopropoxi-1-
oxoisoindolin-2-il)pirrolidina-2-
carboxilato

O HN \_ cl
N}
HN
O,
NT O _ﬁs‘\o
Oﬁ)
HO
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(2(moerfolinosulfonamido)
fenil}pirimidina-2 4-diamina

N=
(}_‘HN—<\ }m
N
HN

0
NH

NH\<

2-(2-(2-isopropoxi-4-metil-3-(piperidin-
4-ihfenilamino)-5-cloropirimidin-4-
ilamine)-N-isopropilbenzamida

|

|

1

|

|
T’ﬂ 154
|

|

155

f
|
|
|
|
|
f
|
' 32
I
.‘
|

I 5-cloro-N2-(4-((Ir,4r)-4-(dimetilamino)
! ciclohexil)-2-isopropoxi-5-metilfenil)-

z N4-(2-
(isopropilsulfonilfenil)pirimidina-2,4-

diamina

5-cloro-N2-(2-isopropoxi-5-metil-4-
({1s.4s)-4-(4-metilpiperazin-1-
iciclohexibfenil)-N4-(2-
(isopropilsulfonilMfenil}pirimidina-2,4-
diamina

J

|

!

|

|

!
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acido 2-(6-(4-(2-(iscpropilsulfonil)
fenilamino)-5-cloropirimidin-2-ilamina)-
S-isopropoxi- i -oxoisoindolin-2-il)acético

HN’FN;(IO\I/
Iy

N“ N

ey
/,S\© Cl
o)

(2S,4R)-metil 4-(6-(4-(2-
(isopropilsulfonil) fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi- 1 -

oxoisoindolin-2-il)pirrolidina-2-
carboxilato

O

C

dimetilamida del acido 4-(6-{5-Cloro-4-
[2-(propano-2-sultenil)-fenilamino]-
pirimidin-2-ilamino}-53-isopropoxi- 1-oxo-
1,3-dihidro-isoindol-2-il)-piperidina-1-
carboxilico

d R
(5/

acido (25,4S)-4-(6-(4-(2-
(isopropilsulfonil) fenilamino)-5-
cloropirimidin-2-ilamino)-3-isopropoxi-1 -
oxoisoindolin-2- |])p|rrohdma 2-

carboxilico



36

0=8s 0

= T
5-cloro-N2-(2-isopropoxi-5-metil-4-
((1r,4r)-4-(4-metilpiperazin-1-
iljciclohexih)fenit)-N4-(2-
(isopropilsulfoniI)fenil)pirirmidina—2,4—
diamina

Clny
@L T
N N N
H M
el

NH
.
Q HN—<\j/?—~
0
Os
vc“o

5-Metil-N2-[4-metil-5-(I-metil-1 H-
pirazol-d-il)-2-(piperidin-4-iloxi)-fenil]-
N4-[2-(propano-2-sulfonil)-fenil]-
pirimidina-2 4-diamina

=
O HN—Q p—Cl
N
g
O\\S\
0 — °
I <(3-{5-Cloco-4-[2-(propano-2-
sulfonil)-fenilamino]-pirimidin-2-
ilamino}-4-isopropoxi-2-metil-fenil)-
etanona

N
a
N

157

acido (2S,4R)-4-(6-(4-(2-
(isopropitsulfonil) fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi-1-
oxoisoindolin-2-il)pirrolidina-2-
carboxilico

fﬁ@ir

N

158

6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-2-((azetidin-3-
ilymetil)-5-isopropoxiisoindolin-1-ona

©-prgy

A

NN

|
7
S Cl
(0]

6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamina)-5-1sopropoxi-2-
((S)-quinuclidin-3-il)isoindolin-1-ona

159

Pagina 158 de 196



37 160

g S NN
N N m N
N ?jg O,
N/ HN
OHNJ\") \Fsp

\© 6-{5-Cloro-4-[2-(propano-2-sulfonil)-

fenilamino}-ptrimidin-2-ilamino}-5-

N2-{2-Isopropoxi-4-metil-5-[1-(2- isopropoxi-2-(8-metil-8-aza-
morfolin-d-il-etil)- 1 H-pirazol-4-il}- biciclo[3.2.1]oct-6-i1)-2,3-dihidro-
fenil}-5-metil-N4-[2-(propano-2- isoindol-1-ona
sutfonil)-fenil]-pirimidina-2,4-diamina
38 161
Y (
o HN—-(\:/}f
N 0] NH
0 O
7N OeS“o HN ©
W~ °

A
N N
o oL

y @,S\\
N2-(5-(6-(3-(dimetitamino)propoxi)

piridin-3-il}-2-isopropoxi-4-metilfenil)-
N4-(2-(isopropit sulfonil}Menil)-5-
metilpirimidina-2,4-diamina

4-(6-(4-(2-(isopropilsulfonil) fenilamino)-
5-cioropirimidin-2-ilamino)-5-isopropoxi-
1-oxoisoindolin-2-il)-N-etilpiperidina-1-
carboxamida

39 | 162 o -
O O
H Py o}
Lol 05
-5 HN / =
o” zj_§\4 [ NH q\s\\)\

0
N2-(2-isopropoxi-4-metil-5-(6-(4-

metilpiperazin-1-il)piridin-3-il)fenil)- 4-(6-(4-(2-(isopropilsulfonil) fenilamino)-

N4-(2-(isopropilsuifonil) fenil)-5- S-cloropirimidin-2-itamino)-5-isopropoxi-

metilpirimidina-2,4-diamina 1-oxoisoindolin-2-il)piperidina-1-
carboxamida

40 ) 163
>— c! N
HN— | P
%;Q Q\Nj\/m\/l\w
o=s=0 " F
4 \ —ﬁ o /J\
Q__O) HN

6-(4-(2-(isopropilsulfonil)fenilamine)-5-
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42

N2-(2-1sopropoxi-4-metil-3-(6-
motfolinopiridin-3-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)-5-
metilpirimidina-2,4-diamina

\” )
o

/\ _<o
-

N2-(2-isopropoxi-4-metil-5-(6-

164

(piperazin-1-ilypiridin-3-il)fenil)-N4-(2-

(isopropilsulfonil) fenil)-5-
metilpirimidina-2,4-diamina

QN LT
A NH
H

N2-(5-(6-(2-morfolinoetilamino)

165

piridin-3-il)-2-isopropoxi-4-metiifenil)-

N4-(2-{isopropil-sulfonif)fenil)-5-
mettlpirimidina-2.4-diamina

N2-(2-isopropoxi-4-metil-5-(2-(4-

166

metifpiperazin- [ -ihpiridin-4-il)fenil)-

N4-(2-(isopropilsulfonil) fenil)-5-
metilpirimidina-2 4-diamina

cloropirimidin-2-ilamino)-5-
fluorcisoindolin-1-ona

QX
;?l |

HN
6-(4-(2-(isopropilsulfonil)fenilamino)-5-
metilpirimidin-2-ilamino)-5-
fluoroisoindolin-1-ona

2 F

-

\[/

-~
HN ' t
~N

=N H

%NH Q,
'
0

Etil 7-(4-(2-(isopropilsulfonil)
fenilamino)-S-metiipirimidin-2-ilamino)-
1.,4-dihidro-6-isopropoxiindeno(1,2-
¢]pirazol-3-carboxilato

%

@]

&« L
@

(7-(4-(2-(isopropilsulfonil)fenilaming)-5-
metilpirimidin-2-ilamino)-1,4-dihidro-6-
isopropoxtiindeno[|,2-¢]pirazol-3-
iDmetanol

=Z
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QX
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3-cloro-N2-(2-isopropoxi-S-metil-4-
((1s,45)-4-(metilamino)ciclohexil)
fenil)-N4-(2-(isopropilsulfonil)
fenil)pirimidina-2,4-diamina

H
Ne
mtﬂi§N ‘w[::r
A,
3‘:(3\\0 OY

5-cloro-N2-(2-isopropoxi-5-metil-4-
{(Irdr)-4-(metilamino)ciclohexil)
femil)-N4-(2-(isopropilsulfonil)fenil)
pirimidina-2_4-diamina

N=
(SNP~

Ci o
N
T
:S\
2<\O O\(

5-cloro-N2-(2-1sopropoxi-4-metil-5-(3-

metilisoxazol-3-il)fenil)-N4-(2-

(1sopropilsulfonil)fentl)pirimidia-2,4-

diamina

167

168

169

Etil 7-(4-(2-(isopropilsulfonil)

fenilamino)-S-cloropirimidin-2-ilamino)-

1,4-dihidro-6-isopropoxiindeno[1,2-
c]pirazol-3-carboxilato

N2-(1,4-dihidro-6-isopropoxi-3-((4-
metilpiperazin-1-il)meti)indenof1,2-
c]pirazol-7-il)-N4-(2-
(isopropilsulfonil)fenil)-5-
metilpirimidina-2,4-diamina

-

o
— /
HN*N N
S &
f‘,

N2-(1,4-dihidro-6-isopropoxi-3-

(morfolinometil) indeno[ 1,2-c]pirazol-7-

i1)-N4-(2-(isopropilsulfonil) fenil)-5-
metilpirimidina-2,4-diamina
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170

2-(5-cloro-2-(2-1sopropoxi-4-metil-5-
(3-metilisoxazol-5-
ifenilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

171
HN—

Cl >y
T
3{3\\0 0\]/

5-cloro-N2-(2-isopropoxi-4-metil-5-(5-
metil- 1 H-pirazol-3-il)fenil)-N4-(2-
(isopropilsulfonil) fenil)pirimidina-2,4-
diamina

172
H
NN\ )

Cls
N
T
0=S» o]
e e

5-cloro-N2-(2-isopropoxi-4-metil-5-
(1H-pirazol-3-il)fenil)-N4-(2-
(isopropilsulfonil) fenil)pirimidina-2,4-
diamina

N2-(3-((4-aminopiperidin- 1 -if)metil)-1,4-
dihidro-6-isopropoxiindeno[ 1,2-¢]pirazol-
7-i)-N4-(2-(isopropilsulfonil)fenil)-5-
metilpirimidina-2,4-diamina

Y NH
Ty

"
T

N2-(1,4-dihidro-6-isopropoxi-3-
((piperidin-4-ilamino)metil)indeno[t,2-
c|pirazol-7-il)-N4-(2-
(isopropilsulfonil)fenil)-5-
metilpirimidina-2,4-diamina

lﬁ
6-(4-(2-(isopropilsulfonil)fenilamino)-5-

cloropirimidin-2-ilamino)-2,3-dihidro-5-
isopropoxiinden-1-ona

Cl

)\
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-(5-cloro-2-(2-isopropoxi-5-{isoxazol-
-ih)-d-metilfentlamino)pirimidin-4-
ilamino)-N,N- -
dimetitbencenosulfonamida

Cln

T
O,S\\o O\r
2-(5-cloro-2-(2-isopropoxi-4-metil-5-
(2-metil- 1 H-imidazol-4-il)

fenifamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

HN~\(

N

2
3

—~N
\

XX
~o g

5-cloro-N2+(2-isopropoxi-4-metil-5-(2-
mettl-1H-imidazol-4-if)fenil)-N4-(2-
(isopropilsulfonil) feni)pirimidina-2,4-
diamina

oH

B
QN N//LN

g:(S:o H H O\(
(5-(5-(4-(2-(isopropilsulfonil)

fenilamino)-3-metilpirimidin-2-
ilamino)-4-isopropoxi-2-

CoQ
o =Ou N~ "NH
5y

0

i

6-(4-(2-(isopr0pilsulfonil)fel1i|a111ilxo)—5—
metilpirimidin-2-ilamino)-2,3-dihidro-5-
isopropoxiinden-1-ona

iy
oio

HO

174
O\r

6-(4-(2-(isopropilsulfonil)tfenilamino)-5-
metil pirimidin-2-ilamino)-2,3-dihidro-5-
isopropoxi- I H-inden-1-ol

175 O}.ND_N;@(DY

éster etilico del dcido 4-(6-{5-Cloro-4-2-
(propano-2-suifonil)-fenilamino] -
pirimidin-2-ilamino}-5-isopropoxi-1 -oxo-
1,3-dihidro -isoindol-2-il)-piperidina-1 -

carboxilico
176 Q o
N T
NH
° A

5-{5-Cloro-4-[2-(propano-2-sulfonil)-
fenilamino]-pirimidin-2-ilamino}-6-
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metilfenil)isoxazol-3-il)metanol

/< o
N2-(2-isopropoxi-d-metil-5-(3-
((piperazin-1-i)metil}isoxazol-5-
il)fenil)-N4-(2-(isopropil-
sulfonihfenil)-5-metilpirimidina-2 4-
diamina

Ln
N

@\/\/

\(

(isopropil-sulfonil)fenil)-5-
metilpirimidina-2.4-diamina

[#
=t

N
L L
g—<5¢o

g

N2-(2-isopropoxi-4-metil-3-(3-((4-(2-

morfolinoetil)piperazin-1-
ilmetil)isoxazol-5-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)-5-
metilpirimidina-2 4-diamina

N2—(3-(3-(((l|et1|am|no)met|I) isoxazol-
5-il}-2-isopropoxi-d-metilfenil)-N4-(2-

N N
ne( M LT
g _

177

178

179

isopropoxi-2-(1-metil-piperidin-4-il)-
1soindol-1,3-diona

g

O R, NH2

|
o
S0 O
5 T

amida del acido (28, 45)-4-(6-{5-Cloro-4-
[2-(propano-2-sulfonil)-fenilamino]-
pirimidin-2-ilamino}-5-isopropoxi- 1 -oxo-
1,3-dihidro-isoindel-2-il)-pirrolidina-2-
carboxilico

6-{5-Cloro-4-[2-(propano-2-sulfonif)-
fenilamino]-pirimidin-2-ilamino}-5-
isopropoxi-2-piperidin-4-il-2 3-dihidro-
1soindol-1-ona

OO
© A

N“ "N

6-(4-(2-(isopropilsulfonil}fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi-2-
(1-isopropilpiperidin-4-ilisoindolin-1-ona
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59

180

@ CNCN\_N;QOY

6-(4-(2-(isopropilsulfonibfenilamino)-5-
OY cloropirimidin-2-ilamino)-5-isopropoxi-2-

(2-(4-(piperidin-1-il)piperidin-1-
ihetil}isoindolin-1-ona

,sf’ Cl
4
CITN . o
|
o
; R
3{5\‘0

3-(5-(4-(2-(isopropilsulfonil)
fenilamino)-3-cloropirimidin-2-
ilamino)-4-isopropoxi-2-metilfenil}-N-
{2-morfolinoetil}isoxazol-3-

carboxamida
o NmN_/ 181 .
N={ ol HN—<\N )—c
Oz HN—Q
cl Osg
= o} o
by e X
O 0
EKS:O o ril
' . _ 6-{5-Cloro-4-[2-(propano-2-sulfonil)-
(3-(5-(4-(2-(isopropilsulfonil) fenilamino]-pirimidin-2-ilamino}-5-
‘reml'um1no)_—5-c|oropupunndm-2- isopropoxi-2-( | -metil-piperidin-4-if)-2,3-
tlamino)-4-isopropoxi-2- dihidro-isoindol-1-ona
metilfenil)isoxazol-3-il)(4-etilpiperazin-
|-iimetanona
o o— 182 >_ N
NH 0 HN cl
N= i
2 e
Osg
Cl s N O 0
N
T g =
H N ” AN
O:S\\O 0]
,/< \( 6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloro pirimidin-2-ilamino)-2-(1-(2-
S-(5-(4-(2- (dimetilamino)etil) piperidin-4-il)-5-
(1sopropilsulfomfenilaming)-5- isopropoxiiscindolin-1-ona

cloropirimidin-2-ilamino)-4-isopropoxi-
2-metilfenil)-N-metaxiisoxazol-3-
carboxamida
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T

5-Cloro-N2-(2-isopropoxi-5-metil-4-
morfolin-4-ilmetil-fenil)-N4-[2-
{propano-2-sulfonil)-fenil]-pirimidina-
2. 4-diamina

61
! :
N

0
¢l N N
SesVeny!
O:S¢O H H
/<

N2-(4-(IH-benzo[d]imidazol-2-il)-2-
isopropoxi-S-metilfenil)-5-cloro-N4-(2-
(isopropilsulfonil) feniDpirimidina-2,4-
diamina

62 |
O NH
Tl
X O
i-<8¢0 0\(
5-(4-(2-(isopropilsulfonil)fenilamino)-
S-cloropirimidin-2-tdamino)-4-
isopropoxi-N-metil-2-((pirrolidin- 1 -
iDmetil)benzamida
63 |
O NH A~
A By
NN N
H

5-(4-(2-(isopropilsulfonil)fenilamino)-
5-cloropirimidin-2-ilamino)-4-
isopropoxi-N-metil-2-(piperidin-4-
ihbenzamida

183

6-(4-(2-(isoprapilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi-2-
(1-2-(pirrolidin-1-iDetil)piperidin-4-
iDisoindolin-1-ona

184

N=
g HN—4 i
N

e
Os

~Sa
N0 o
| —
6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi-2-
metilisoindolin-1-ona

o Cl
000

Ho=s5-0

185
HN
YO
(0]
2 -NH

N
I

8-(5-cloro-4-(2-(isopropilsulfonil)
fenilamino) pirimidin-2-ilamino)-9-
isopropoxi-3-metil-1,2.3 4-
tetrahidrobenzo[c][ 1,7 naftiridin-6(5H)-

ona
(J%EZ{\N}Q

186

S
O

"8

N7 O _<\O
HO/\/O

(8)-6-(5-cloro-4-(2-(isopropilsulfonil)
fenilamino) pirimidin-2-ilamino)-2-(1-(2-
hidroxietil)piperidin-3-it)-5-
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isopropoxiisoindolin-1-ona (Z\ N

o] HN—<\

64 , 187

o]
Cer N/\
00
N N/J\N K/o
3:(8\‘0 H H 07/ \S\

5-(4-(2-(isopropilsuifonit}fenilamino)- Ho/\/
5-cloropirimidin-2-ilaming)-4- (R)-6-(5-cloro-4-(2-

isopropoxi-N-metil-2- (isopropilsulfonil)fenilamino) pmmldm~

(morfolinometil)benzamida 2-ilamino)-2-(1-(2-hidroxietil)piperidin-3-
il)-5-isopropoxiiscindolin-1-ona

188

Ct
@;I;J\N o *«/[
08y, H H o\r \[/

&
Lh
(o]

acido 4-(4-(2-
(isopropilsulfonii)fenifamino)-5- N
cloropirimidin-2-ilamino)-5-isopropoxi- \

croropi ey
2-metifbenzoico 6-(5-cloro-4-(2-(isopropilsulfonil)

fenilamino) pirimidin-2-ilamino}-5-
isopropoxi-2-(1,2,2,6,6-pentametil
piperidin-4-il)isoindolin-1-ona

66 189
)" o
QCT:L g
- Q O:S:o
LN YN h Al
O—S\\O O 0O
T N

5-cloro-N2-(2-isopropoxi-5-metil-4- _C\N\
(piperidin-4-il)fenil)-N4-[2-(propano-2- HzN’:\\o
sulfonil)-fenil]-pirimidina-2,4-diamina
(25,48)-4-(6-(5-cloro-4-(2-
(isoprepilsulfonil) fenilamino) pirimidin-
2-ilamino)-5-isopropoxi- | -oxoisoindolin-
2-il)-1-metilpirrolidina-2-carboxamida
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68

69

— 190

5-cloro-N2-(2-isopropoxi-5-metil-4-(1-

metilpiperidin-4-il)fenil)-N4-[2-

(propano-2-sulfonil)fenil]-pirimidina-

2. 4-diamina

e

191

| N
@LH AT

(4-(4-(2-(isopropilsulfonil) fenilamino)-

S-cloropirimidin-2-ilamino)-5-
isopropoxi-2-metilfenil)(4-
metilpiperazin-1-il)metanona

192
g
N

S-cloro-N2-(2-isopropoxi-5-metil-4-(1-

(I-metilpiperidin-4-il)piperidin-4-
ifenil)-N4-(2-(isopropilsulfonil)
fenil)pirimidina-2,4-diamina

O
N
e
>
CH

5-(5-cloro-4-(2-(isopropilsulfenil)
fenilamino) pirimidin-2-ilamino)-2-(1-(2-
hidroxietil)piperidin-4-il)-6-
isopropoxiisoindoline-1,3-diona

~_Cl
YO H o;'sio

O

Q
N
o}

NH;
2-(4-(5-(5-cloro-4-(2-(isopropilsulfonil)
fenilamino) pirimidin-2-ilamino)-6-
isopropoxi-1,3-dioxoisoindolin-2-
iDpiperidin-1-il)acetamida

NZ Cl
PNy
HN N N
HAo
R 0=8=0

=
0

7

3-(4-(5-(5-cloro-4-(2-(isopropilsulfonil)
fenilamino)pirimidin-2-ilamino)-6-
isopropoxi-1,3-dioxoisoindalin-2-
il)piperidin-1-il)propanonitrilo
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70

71

72

Yy

NN

leN | =
QN N//l\N
£=<S°o H H O\‘/

5-cloro-N2-(2-isopropoxi-5-metil-4-(6-
{(4-metilpiperazin-1-i)piridin-3-
ihfenil}-N4-(2-(isopropilsulfonil)
tentl)pirimidina-2,4-diamina

NH
@H Ay
= s

S-cloro-N2-(2-ciclobutoxi-5-metil-4-
(piperidin-4-iD)fenil)-N4-(2-
(isopropilsulfonii)enil)pirimidina-2,4-
diamina

OH

O

sesl
O

2-[4-(4-{5-Cloro-4-[2-(propano-2-
sulfonil)-fenilamine]-pirimidin-2-
ilamino}-5-isopropoxi-2-metil-fenil)-
piperidin-1-il]-etanol

PNy
HN™ "N” °N
O '
N/
! .

{he
(5)-5-(5-cloro-4-(2-(isopropilsulfonil)
fenilamino) pirimidin-2-ilamino)-6-
isopropoxi-2-(1-metilpirrolidin-3-
il)isoindoline-1,3-diona

194 N
X 12
HN N °N
Yo H 0=s=0
O]
N
o 4

C\N\/\OH
(S)-5-(5-cloro-4-(2-(isopropilsulfonil)
fenilamino) pirimidin-2-ilamino)-2-(1-(2-
hidroxietib)pirrolidin-3-il)-6-
isopropoxiisoindoline-1,3-diona

195

g Q
HN N N
YO Ho=s=0

o

N’
o ,

e

(8)-5-(5-cloro-4-(2-(isopropilsulfonil)
fenilamino) pirimidin-2-ilamino)-6-
isopropoxi-2-(1-metilpirrolidin-3-
ihisoindoline-1,3-diona
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74

76

5-¢cloro-N2-(2-isopropoxi-4-(1-(2-
metoxietil)piperidin-4-il)-5-metilfenil)-
N4-(2-(isopropilsulfonil)
fenil)pirimidina-2,4-diamina

N2-(2-isopropoxi-5-metil-4-(1-
metilpiperidin-4-il)fenil)-N4-(2-
{isopropilsulfonil)fenil)-5-
metilpirimidina-2,4-diamina

CIn g
T
OjS\\O C)Y

S-cloro-N2-(2-isopropoxi-S-metil-4-(1-
metilpiperidin-4-il)fenil)-N4-(2-
(propilsulfomifenil)pirimidina-2,4-
diamina

QLA

0= s\ 0

- Y
2-(5-cloro-2-(2-isopropoxi-3-metil-4-
(1-metilpiperidin-4-il)fenilamino)
pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

196
o} HN—<\

N
I

6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamine)-5-isopropoxi-2-
(1-metilpiperidin-4-il)isoindolin-1-ona

T

N

N
W
Cl S
W
O

6-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropirimidin-2-ilamino)-5-isopropoxi-2-
((6S,7R)»9-metil-9-aza-
biciclof4.2.1nonan-7-il}isoindelin-1-ona

= C
00

197

198

HN N
H
X QO=8=0
N7 0
HoN

amida del acido 4-{5-Cloro-4-[2-
(propano-2-sulfonil)-fenilamino]-
pirimidin-2-ilamino}-6-metil-quinolina-2-
carboxilico

199

RN N N
H
[ 0=8=0
N/ 0

HC‘Q

HN._

metilamida del dcido 4-{5-Cloro-4-|2-
(propano-2-sulfonil)-tenilamino]-
pirimidin-2-ilamino}-6-metil-quinolina-2-
carboxilico
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77 200
B
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O:,S\\ (e}
O © \r

5-cloro-N2-(2-isopropoxi-5-metil-4-(1 -
metilpiperidin-4-il)fenil)-N4-(2-
(pirrolidin-1-ilsulfonil)fenil) pirimidina-
2. 4-diamina

78 - 2m

NN
T
0=Ss 0
oY
5-cloro-N4-(2-
(ciclobutitaminosultonil)fenil)-N2-(2-

isopropoxi-3-metil-4-( 1 -metilpiperidin-
4-ilyfenil)pirimidina-2,4-diamina

79 y 202
L.
N N/LN
H H 5
2-(2-(2-isopropoxi-5-metil-4-(1-
metilpiperidin-4-il)fenilamino)-5-

cloropirimidin-4-ilamino)-N,N-
dimetilbenzamida

80 L 20
Cla
T
NN N
H Wb
H,N O \r

2-(2-(2-isopropoxi-5-metil-4-(1-
metilpiperidin-4-il)fenilamino)-5-
cloropirimidin-4-ilamino) benzamida

N
&
4-{5-Cloro-4-[2-(propano-2-sulfonil)-
fenilamino]-pirimidin-2-ilamino}-
quinolina-2-carboxilico acido (2-
morfolin-4-il-etil)-amida

NN
s
HN N N

N Ho=5=0

N
i
AN
4-{5-Cloro-4-[2-(propano-2-sulfonil)-
fenilamino]-pirimidin-2-ilamino}-
quinolina-2-carboxilice acido [2-(4-metil-
piperazin-1-il)-etii]-amida

LD

NH

HNT NN
N 0=8=0

N

NH
'Sl

4-{5-Cloro-4-[2-(propano-2-sulfonil)-
fenilamino]-pirimidin-2-ilamino}-
quinglina-2-carboxilico acido piperidin-4-
ilamida

/ NH
)
O:/S“o o\[/

N2-(2-isopropoxi-S-metil-4-(piperidin-4-
ihfenil)-N4-(2-(metilsulfonil)fenil)-7H-
pirrolo[2,3-d]pirimidina-2,4-diamina

NH
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83

Cla s
N
T
:,S\\ 0
HoN © \V

5-cloro-N2-(2-isopropoxi-5-metil-4-

metilpiperidin-4-il)fenil)-N4-(2-
(aminosulfonilfenil)pirimidina-2,4-
diamina

PN
N N N
O H H
o

35
/

Y

5-cloro-N2-(2-isopropoxi-S-metil-4-(1-

metilpiperidin-4-il)}fenil)-N4-(2-
(metilsulfonib)fenil)pirimidina-2,4-
diamina

F

Clns
N
T
:’S\\O

5-cloro-N2-(2-tfluoro-5-metil-4-(1-
metilpiperidin-4-il)fenil)-N4-(2-

s 204 HN=)

N/

Ny

HN N™ "N

\ro H O;Sio

(-

N

.

N2-(4-(1-etilpiperidin-4-il)-2-isopropoxi-
S-metilfenii)-N4-(2-
(isopropilsulfonil)fenil)-7H-pirrole{2,3-
d]pirimidina-2,4-diamina

205 HN—
N7
HNJ\\N N

YO o;s}\zo

OH
2-(4-(5-isopropoxi-4-(4-(2-
(isopropilsulfonil) fenilamino)-7H-
pirrolo[2,3-d]pirimidin-2-ilamino)-2-
metilfenil)piperidin-1-il)propan-1-ol

206 | .
N~ f

HN/1§N N

H

\rO o;s(o

(aminosulfonil)feniDpirimidina-2,4- /"L

diamina

N2-(2-isopropoxi-4-( 1-isopropilpiperidin-
4-i1)-5-metilfenil)-N4-(2-
(isopropilsulfonil}fenil)-7H-pirrolo[2,3-
dlpirimidina-2,4-diamina
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A Y
5-cloro-N4-(2-(ciclobutiisulfonil}fenil)-
N2-(2-isopropoxi-5-metil-4-(1-
metilpiperidin-4-ihfenil)pirimidina-2,4-
diamina

Cla

N
P
N”ONT TN
H H
o}

OO

O~

Cl | N
P
NG
/(S“o

5-cloro-N4-(2-(isopropilsulfonil) fenil)-
N2-(2-metoxi-5-metil-4-fenil)-
fenil)pirimidina-2,4-diamina

Cer O

Sy e

Y

! O~
N

S-cloro-N4-(2-cianofenil)-N2-(2-

metoxi-5-metil-4-fenil)-
fenil)pirimidina-2,4-diamina

207

208

209

HN
N
N/
PNy
HN N N
Ho=s=0

\T/O

N
L_oH

2-(4-(5-1sopropoxi-4-(4-(2-
(isopropilsulfonil) fenilamino)-7H-
pirrolo[2,3-d]pirimidin-2-ilamino)-2-
metilfenil)piperidin-1-il)etanol

HN \
N/
s
HN N N
HO=S:O

\W/O

N

0

N

l
N2-(2-isopropoxi-5-metit-4-( I'-metil-1,4'-
bipiperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil) fenil)-7H-pirrolo{2,3-
d]pirimidina-2,4-diamina

HN—Q
N
N/
X
HN™ N7 N
0 Hozg=
0=S=0

\W/

N

l
N2-(2-isopropoxi-5-metil-4-(1-
metilpiperidin-4-il)fenil)-N6-(2-
(isopropilsulfonil)fenil)-9H-purina-2,6-
diamina
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\

2-(5-clore-2-(5-metoxi-2-metilbifenil-4-
ilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

lej\ O O
/‘<s\\0 O~
5-cloro-N4-(2-(isopropilsulfonil) fenil)-

N2-(2-metoxi-3-metil-4-(4-metilfenil)-
fenil)pirimidina-2,4-diamina

F

Ct XN O
T
/23\\0 O

5-cloro-N4-(2-(isopropilsulfonil) fenil)-
N2-(2-metoxi-5-metil-4-(4-fluorofenil)-
fenilpirimidina-2,4-diamina

210

211

212

N2-(2-isopropoxi-5-metil-4-(1-
metilpiperidin-4-il)fenil)-N4-(2-
(isopropilsu!fonil)fenil)quinazolina-2,4-
diamina

N2-(2-isopropoxi-5-metil-4-(1-
metilpiperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)-6-
metoxiquinazolina-2 4-diamina

N2-(2-isopropoxi-3-metil-4-(1-
metilpiperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)-6,7-
dimetoxiquinazolina-2,4-diamina
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92
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O

5-cloro-N4-(2-(isopropilsulfonil) fenil)-
N2-(2-metoxi-5-metil-4-(2.4-
difluorofenil)-fenil)pirimidina-2 4-
diamina

|
Cr
CI|\N
P
S8 0
IO ~

\
2-(5-cloro-2-(4'-(dimetilamino)-5-
metoxi-2,3'-dimetilbifenil-4-
ilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

S
B
3‘<5\\O O\r

5-cloro-N2-(2-isopropoxi-5-metil-4-
((1s,4s)-4-(pirrolidin-1-
iNciclohexihfenil)-N4-(2-
(isopropilsulfonib)fenil)pirimidina-2,4-
diamina

213

214

215

HNIP\E\%) \r
J@f O

5-isopropoxi-6-(4-(2-(isopropilsulfonil)
fenilamino)-7H-pirrolo[2,3-d]pirimidin-2-
ilamino)-2-(piperidin-4-il)isoindolin-1-
ona

N

SN

N2-(4-(4-(dimetilamino)ciclohexil)-2-
isopropoxi-5-metilfenil)-N6-(2-
(isopropilsulfonil)fenil)-9H-purina-2,6-
diamina

/NH
L
N

N™ NH

H
=0 Oj/
o

N2-(2-isopropoxi-4-metil-5-(3-
metilisoxazol-5-il)fenil)-N4-(2-
(isopropilsulfonil)fenil)-7H-pirrolo[2,3-
d]pirimidina-2,4-diamina
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216 J NH
S, z,
C SN

I :
- 0
. B N//kﬁ . %O_ \(
S O~
/N\ 0

2-(5-cloro-2-(5-metoxi-2-metil-4'- hIH

morfolinobifenil-4-ilamino) pirimidin-
4-ilamino)-N,N-

dimetilbencenosulfonamida N2-(2-isopropoxi-5-metil-d-(piperidin-2-

ilffenil)-N4-(2-(isopropilsulfonit) fenil)-
7H-pirrolo[2,3-d]pirimidina-2,4-diamina

94

217
ol

S
cl
T
/
N° N ﬁ
O\\IS\\O H O
—N

\

2-(5-cloro-2-(5-metoxi-2-metil-4'-
(metilsulfonil)bifenil-4-
ilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

o 218

O NH,
PONe
NN N

O:’S\\OH 0w

N

\

4'-(5-cloro-4-(2-(N,N-dimetilsulfamoil)
fenilamino) pirimidin-2-ilamino)-5'-
metoxi-2'-metilbifenil-4-carboxamida

NH
/
B
N N/J\NH

H
- Q
s“‘ o \(
O

N

N

O

N2-(2-isopropoxi-4-(1-(2-
metoxietil)piperidin-4-i}-5-metilfenil}-
N4-(2-(isopropilsulfonil) fenil)-7H-

pirrolo[2,3-d]pirimidina-2,4-diamina

O
¢
O .
HN NT>>"0H
N

g =~
|
> M
N™ "N N
H H

3-(4-(5-isopropoxi-4-(4-(2-
(isopropilsulfonil) fenilamino)-7H-
pirrolo[2,3-d]pirimidin-2-ilamino)-2-
metilfenil)piperidin-1-il)propan-1-ol
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97

98

219

Clr O
N
Q LT
Ny
OQIS‘\OH O
A

2-(2-(4'-acetil-5-metoxi-2-metilbifenil-
4-ilamino)-5-cloropirimidin-4-ilamino)-
N, N-dimetilbencenosulfonamida

o 220

SRl
Sey
Sy
P
A
O:,S\‘OH O~
—N

y

4'-(5-cloro-4-(2-(N,N-dimetilsulfamoil)
feniiamino) pirimidin-2-ilamino)-3'-
metoxi-N,2'-dimetilbifenil-4-
carboxamida

o 221

7
Ct
T Q)
<

N N ﬁ
/N
acido 4'-(5-cloro-4-(2-(N,N-
dimetilsulfamoil) fenilamino) pirimidin-
2-ilamine}-5"-metoxi-2'-metilbifenil-4-
carboxilico

NH
4
=N

LA
N

N NH

H
S.FO O\(
e}

N
o
OH
dcido 2-(4-(5-isopropoxi-4-(4-(2-
(isopropilsutfonil) fenilamino)-7H-
pirrolo[2,3-d]pirimidin-2-ilamino)-2-
metilfenil)piperidin-1-il)acético

NH
U
B
N N//l\NH

YOy

NT o
oH
acido 3-(4-(5-isopropoxi-4-(4-(2-
(isopropilsulfonit) fenitamino)-7H-
pirrolo[2,3-d]pirimidin-2-Hamino)-2-
metilfenit)piperidin-1-il)propanocico

/NH

B
N N//l\NH

H
$=0 O\{/
o

N

HTNHE

0

2-(4-(5-isopropoxi-4-(4-(2-
(isopropilsulfonil) fenilamino)-7H-
pirrolo|2,3-d]pirimidin-2-ilaming)-2-
metilfenil)piperidin-i-il)acetamida
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99

100

101

™y
|

Cla =
T
NN TN
O:rS°OH H O
—N
\
2-(5-cloro-2-(2-metoxi-5-metil-4-
(piridin-4-ihfenilamino)pirimidin-4-
ilamino)-N,N-
dimetilbencenosulfonamida

|
O Y
\
2-(5-cloro-2-(2-isopropoxi-S-metil-4-
(piridin-4-ihfenitamino)pirimidin-4-

ilaming)-N,N-
dimetilbencenosulfonamida

2-(3-cloro-2-(3-metil-2-{1-
metilpiperidin-4-iloxi)-4-(piridin-4-
iNfenilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

222

NH
/
B
ﬁ N/)\NH

NH»

3-(4-(5-isopropoxi-4-(4-(2-
(isopropilsulfonil) fenilamino)-7H-
pirrolo[2,3-d]pirimidin-2-ilamino)-2-
metilfenil)piperidin-1-il)propanamida

/NH

N
N N//kNH

4-(5-isopropoxi-4-(4-(2-
(isopropilsulfonil) fenilamino)-7H-
pirrolo[2,3-d]pirimidin-2-ilamino)-2-
metilfenil)-N,N-dimetilpiperidina-1-
carboxamida

7 NH
B
u N/)\NH
?FO = 0
\‘l/o !

T

Y

HN

N2-(2-isopropoxi-53-metil-4-(piperidin-3-
ihfenil)-N4-(2-(isopropilsulfonil)fenil)-
7H-pirrolo[2,3-d]pirimidina-2,4-diamina
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102

103

104

O
Cl x o
N
T
ol W N OB

Sy O
5-(5-cloro-4-(2-(N,N-dimetilsulfamoil}
fenilamino) pirinndin-2-ilamino)-4-

1sopropoxi-N-metil-2-(piridin-4-
ihbenzamida

0
¢ ~N Z >k
T
ok N N W

“Ss o]
53-(5-cloro-4-(2-(N.N-dimetilsulfamoil)
fenifamino) pirimidin-2-itaming)-2-(2-

fluoropiridin-4-il)-4-isopropoxi-N-
metilbenzamida

o
SISy
T
NTTNTN
O‘\S\\ H a
o hd

5-{4-(2-(isopropilsulfonil}fenilamino)-
5-cloropirimidin-2-ilamino)-4-
isopropoxi-N,2-dimetilbenzamida

(
NH

225

N2-(2-isopropoxi-5S-metil-4-(1-
metilpiperidin-3-il)fenil)-N4-(2-
{isopropilsulfonil)fenil)-7H-pirrolo[2,3-
dlpirimidina-2,4-diamina

226
fNH

L
N N7 NH
50 O\(
o
HO/\/N

2-(3-(5-isopropoxi-4-(4-(2-
(isopropilsulfonil) fenilamino)-7H-
pirrolof2,3-d]pirtmidin-2-ilamino)-2-
metilfenil)piperidin-1-il)etanol

227
7 NH

B
N N//LNH
=0 OY
\ro
\O/\/N

N2-(2-isopropoxi-4-(1-(2-
metoxietil)piperidin-3-il)-5-metiffenii)-
N4-(2-(isopropilsulfonil) fenil)-7H-
pirrolof2,3-d]pirimidina-2,4-diamina
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106

228

5-(4-(2-(isopropilsulfonil)fenilamino)-
S-cloropirimidin-2-ilamino)-4-
isopropoxi-N-metil-2-(3-metil-1H-
pirazol-5-il)benzamida

i 229
O NH
c N \T\I/
LA
ol H M A
5-(4-(2-(isopropilsulfonil}fenilamino)-
S-cloropirimidin-2-ilamino)-4-
isopropoxi-N-metil-2-(2-metiltiazol-5-
iNbenzamida
N
Oy -NH

EA LA,
/(S\\O Oj/
5-(4-(2-(isopropilsulfonil)fenilamino)-
S-cloropirimidin-2-ilamino)-4-
isopropoxi-2-metil-N-(1-metilpiperidin-
d-ihbenzamida

\r/

7 NH
B
Q\” N//]\NH
8c0 ©
o]

HN

o“N”

H
5-(5-isopropoxi-4-(4-(2-
(isopropilsulfonil)fenilamino}-7H-
pirrolo[2,3-d]}pirimidin-2-ilamino)-2-
metilfenil)-N-metilpiperidina-2-
carboxamida

N~NH
7

LA

N N NH

H
S\\:O O\(
(0]

N
H

N6-(2-isopropoxi-5-metil-4-(piperidin-4-
ihfenil)-N4-(2-(isopropilsulfonil) fenil)-
1H-pirazolo[3,4-d]pirimidina-4,6-diamina

N—NH
i

B
N N‘L\NH

H

. 0o

S\\_\ 0 \]/
O

N

\

N6-(4-(1-etilpiperidin-4-il)-2-isopropoxi-
5-metilfenil)-N4-(2-
(isopropilsulfonil}fenil)- | H-pirazolo{3,4-
d]pirimidina-4,6-diamina
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5-(4-(2-(isopropilsutfonil)fenilamino)-
S-cloropirimidin-2-ilamino)-2-
ciclopropil-4-isopropoxi-N-
mctilbenzamida

109
ﬁ o]
S
|
T O
Oe’s\\ 0
~N 9 T/
\

—

A'-(5-cloro-4-(2-(N,N-

dimetilsulfamoil)fenilamino) pirimidin-

2-ilamino)-2'-ciano-5'-isopropoxi-N-
metilbifenil-4-carboxamida

110 o

o A
HN O Y
5-cloro-N4-{2-(sulfonilamino)fenil)-
N2-(2-metoxi-5-metil-4-(3-metil-4-

rz

(metilacetamidofenil)-fenihpirimidina-

2.4-diamina

231

232

233

N6-(2-isopropoxi-5-metil-4-(1-
metilpiperidin-4-il)fenil)-N4-(2-
(isopropilsulfonil)tenil)- 1 H-pirazolo(3,4-
d]pirimidina-4,6-diamina

N-~NH
i
)
N Ngl\NH
H
%50 O\r
(o]
N

OH

2-(4-(5-1sopropoxi-4-(4-(2-
(isopropilsulfonit) ferilamino)-1H-
pirazolo[3,4-d]pirimidin-6-ilamino)-2-
metilfenil)piperidin-1-il}etanol

r‘NH
L x
‘ ﬁ N NH o
‘\T’%;O /iéiii’ \r/
¢

5N

N6-(2-1sopropoxi-4-(1-(2-metoxietil)
piperidin-4-it)-5-metilfentl)-N4-(2-
(isopropilsulfonib)fenil)- 1 H-pirazolo[3,4-
dpirimidina-4,6-diamina
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111

112

113

o)

Ay
)
C]\N
A
o N N H
\5\\0 oL

—Z

4'-(5-cloro-4-(2-(N,N-
dimetilsuifamoil)fenilaming) pirimidin-
2-ilamino)-N-ciclopropil-5'-metoxij-2'-
metilbifenil-4-carboxamida

O
4N
Clr\N H
O
)
\&ﬁbo SN

N-{((4'-(5-cloro-4-(2-(N,N-
dimetilsulfamoil) fenilamineo) pirimidin-
2-ilaminoj-5'-metoxi-2'-metilbifenil-4-
iNmetilacetamida

O
N/
C\rN O H
SNe
~
u N/l\N
O:,S\\O ~
(*“N
OJ

5-cloro-N4-(2-(morfolinosulfonit)
fenil)-N2-(2-metoxi-3-metil-4-(4
{metilacetamidofenil)-fenil)pirimidina-
2. 4-diamina

234

235

236

Y

N~NH
!
B
@N NANH
S0 o
‘\r'o

/N\

N6-(4-(4-(dimetilamino)ciclohexil)-2-

isopropoxi-5-metilfenil)-N4-(2-
(isopropilsulfonil)fenil)- 1 H-pirazolo[3,4-
dlpirimidina-4,6-diamina

N-N
1

ohe

H
N
/)\NH
o g
b |
NH h

N6-(2-isopropoxi-5-metil-4-(piperidin-2-
ihfenil)-N4-(2-(isopropilsulfonil) fenil)-
1H-pirazolo[3,4-d]pirimidina-4,6-diamina

N~NH
4

5-isopropoxi-6-{4-(2-(isopropilsulfonil)
fenifamino)-1H-pirazolo[3,4-d|pirimidin-
6-ilamino)-2-(piperidin-4-il)isoindolin-1-
ona
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5 237.

4'-(5-cloro-4-(2-(N-(ciclopropilmetil)
sulfamoil)fenilamino)pirimidin-2-
ilamio)-5-metoxi-N,2-dimetitbifenil-
4-carboxamida

o 238

Clae .
N
QX O
O:,\\O O
<>-NH

4'-(5-cloro-4-(2-(N-ciclobutil
sulfamoil)fenilamino)pirimidin-2-
tlamino)-3-metoxi-N,2'-dimetilbifentl-
4-carboxamida

239
T
H
Oz
»
5-cloro-N4-(2-(pirrolidinosulfonil)
tenil)-N2-(2-metoxi-5-metil-4-(4-

acetamidometilfenil}-fenil)pirimidina-
2.4-diamina

~

QC’T
N
Cr
Ty
S\O O

NH ’
@N A i

N

H
?\'—To o \(
O

N
H

N2-(2-isopropoxi-5-metil-4-(piperidin-4-
ilfenil)-N4-(2-(isopropilsulfonil) fenil)-
5.6,7,8-tetrahidropirido[2,3-d]pirimidina-
2. 4-diamina

N

H
N2-(2-isopropoxi-5-metil-4-(piperidin-4-
ihfenil)-N4-(2-(isopropifsuifonil)
fenilpirido[2,3-d]pirimidina-2,4-diamina

N—NH
U
@ 5‘\}\”
N N/)\NH .
H
S\‘:O OY
(0]
(¢}
N
N
/

S-isopropoxi-6-(4-(2-(isopropilsulfonit)
fenilamino)- 1 H-pirazolo[3,4-d]pirimidin-
6-ilamino)-2-([-metilpiperidin-4-
ihisoindolin-1-ona
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118

119

HO. -0

l g
c | Ny
A
oo N N N
“‘,s\\o O
—N

A
dcido 4'-{5-cloro-4-(2-(N,N-
dimetilsulfamoil) fenilamino) pirimidin-
2-itamino)-5'-metoxi-2'-metilbifenil-3-
carboxilico

Fr™
N
L L
Loy
Ot’s\\OH O
—N
\

4'-(4-(2-(N,N-dimetilsulfamoil)
fenilamina)-5-fluoropirimidin-2-
ilamino)-5'-metoxi-N,2'-dimetilbifenil-
4-carboxamida

I

Q‘”f

N
2
) N//LH
SOH O
N

Sx
A\

2-(5-cloro-2-(5-metoxi-2-metil-4'-
(morfolinosulfonil)bifenil-4-
ilaming)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

240

241

242

N~NH
(A
B
ﬁ N4L\NH
550 OY
o]
(e}
N
O
/

5-isopropoxi-6-(4-(2-(isopropilsulfonil)-
S-metilfenilamino)- 1 H-pirazolo[3.,4-
d]pirimidin-6-ilamino)-2-(1-
metilpiperidin-4-il)isoindolin-1-ona

N~NH
i
=N

/O\/‘O o
z

5-isopropoxi-6-(4-(2-(isopropilsulfonil)-
5-metilfenilamino)- 1 H-pirazolo[3,4-
d]pirimidin-6-ilamino)-2-(1-(2-metoxi
etil)piperidin-4-il)isoindolin-1-ona

N—NH
"/
N

NH

N6-(2-isopropoxi-5-metii-4-(piperidin-2-
iNfenil)-N4-(2-(isopropilsulfonil)-5-
metilfenil)-1H-pirazolo[3,4-d]pirimidina-
4,6-diamina
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2-(5-cloro-2-(5-metoxi-2-metil-4'-(4-
metiipiperazin-1-il)bifenil-4-
Hamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonamida

5-cloro-N2-(2-isopropexi-5-metil-4-
((1r.40)-4-(pirrolidin-1-il)ciclohexil)
fenil)-N4-(2-(isopropilsuifonil)
fenil)pirimidina-2 4-diamina

| 245
N._~0OH

2-(N-((1r4r)-4-(4-(4-(2-
(isopropilsulfonil) fenilamino)-5-
cloropirimidin-2-ilamino)-S-isopropoxi-
2-metilfenil)ciclohexil)-N-
metilamino)ctanol

N=NH
s
N7 ONTTNH

H

NH

N6-(2-1sopropoxi-5-metil-4-(piperidin-3-
il)fenil)-N4-(2-(isopropilsulfonil)-5-
metilfenil)-1H-pirazolo[3,4-d]pirimidina-
4 6-diamina

|
N2-(2-isopropoxi-4-(1-metilpiperidin-4-
il)fenil)-N4-(2-(isopropilsulfonil) fenil)-
7H-pirrolo[2,3-d]pirimidina-2,4-diamina

HN‘\
.4

N
Sy

N H
0=8=0

\j,O

OH

2-(4-(3-isopropoxi-4-(6-(2-
(isopropilsulfonil) fenilamino)-9H-purin-
2-ilamino)fenil)piperidin-1-il)etanol; y
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123

o I

. 1

c']l\/it]’\ : HN)\N N
NN N \ro " o=g=g

£:<S“0H " o\r A

N2-(4-((}5,45)-4-(N-(2-metoxietil}-N- "

metilamino)ciclohexil)-2-isopropoxi-5-

metitfenit)-5-cloro-N4-(2-

(isopropilsulfonil) fenibhpirimidina-2,4-

diamina

12

N2-(2-isopropoxi-4-(1-metilpiperidin-4-
iNfenil}-N6-(2-(isopropilsulfonil) fenil)-
9H-purina-2,6-diamina.

Un compuesto que tiene la Formula (5):

RZ
R‘l
(R4)n*@ ﬁ}l\ RS.
R3 N III/
RS W '

)

o sales farmacéuticamente aceptables del mismo; donde

6

R
WaVaVal 10
RBYK ~-R A1 R \l/\
NN TR
1
R7,A§A2 A\Rg 6 RT’A%ZS
] !
W es R , or Z2'~z72

[SaVaVa

|
R10
7047 !
SN
i .

A'y A" son independientemente C o N;

cada A’y A’ es C, o uno de A’ y A? es N donde R® y R’ forman un anillo;

B y C son independientemente un anillo carbociclico de 5-7 miembros

opcionalmente sustituido, aril, heteroaril o un anitlo heterociclico que contiene N, O o S;
7', 7? y 7 son independientemente NR!', C=0, CR-OR, (CR,),, 0 =C-R'%;
R y R? son independientemente hato, OR'Z, NR(R”), SR'Z, o un Crgalquil, Cae

alquentl o Ca.¢ alquinil, opcionalmente sustituidos; o uno de R'y R?es H;

R es (CR2)p2SOR'2, (CR)p2SONRR'2, (CR2)52C05 2R, (CR,)2CONRR? 0

clano;
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RLRY y Ry R cuyo estan unidos a un atomo de carbono, son

| independientemente H, un Cgalquil, Cogalquenil o Cyalquinil, opcionalmente

| sustituidos; OR'?, NR(R'%), halo, nitro, SO;R'2, (CR3),R" 0 X; siempre que R® y R no

| son ambos H;

: R, R’ y RY son independientemente H o C,.¢ alquil;

1 RS y R? son independientemente Cy.galquil, Cs.¢ alquenil, Cy¢ alquinil, halo o X, o

| uno de R*y R® es H; y siempre que uno de R® y R es X;

! alternativamente, R! y Rz, oR® y R, R’ y RS, oR’ y Rm, cuyo estan unidos a un

; atomo de carbono puede formar un aniilo carbociclico monociclico o fusionado de 5-7

; miembros opcionalmente sustituido, aril, o heteroaril o un anillo heterociclico que

| comprende N, O y/o S; o R’ R, R’ y R'? estan ausentes cuyo estan unidos a un N;

’ R" es H, C1. alquil, Cy alquenil, (CR2),CO; 2R, (CR2),0R, (CR2),R",

' (CR»),NRR'?, (CR;),CONRR'? 0 (CR»),80,,R";

’ R'?y R" son independientemente un anillo carbociclico de 3-7 miembros

| saturado o parcialmente insaturado opcionalmente sustituido, o un anillo heterociclico de

:x 5-7 miembros que comprende N, O y/o S; aril o heteroaril; o R"ZesH, g alquil;
X es (CRy),Y, ciano, CO1sR "2, CONR(R'?), CONR(CR,),NR(R'?),

CONR(CR3),0R"2, CONR(CR3),SR'?, CONR(CR2),S(0)1.2R"? 0 (CR2)1.sNR(CR),OR'%;
Y es un anillo carbociclico de 3-12 miembros opcionalmente sustituido, un aril de

| 5-12 miembros, 0 un heteroaril de 5-12 miembros o un anillo heterociclico que

comprende N, O y/o S y unidos a un® 0 A* 0 ambos por medio de un atomo de carbono de
dicho heteroaril o un anillo heterociclico donde q en (CR2)qY es 0; y

n, py q son independientemente 0-4.

13. El compuesto de la Reivindicacion 12, donde R' es halo o Ci alquil;

R>es Ho NH;; or
R' y R’ juntos forman un anillo de 5-6 miembros arilico, o heteroarilico o

heterociclico opcionalmente sustituido que comprende 1-3 dtomos de nitrogeno.

t4: El compuesto de la Reivindicacion 12, seleccionado del grupo que

consiste en
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248 -

249

HN\/ NH

0

n

i~

0
5-cloro-N2-(3-isopropoxi-5-(piperidin-4-

i)piridin-2-il)-N4-(2-(isopropilsulfonil)
fenilpiridina-2,4-diamina

' NH
Q
i~
O
5-cloro-N2-(3-1sopropoxi-5-{1-
metilpiperidin-4-il)piridin-2-i1)-N4-(2-

(isopropilsutfonil) fenil)piridina-2,4-
diamina

Ci NHQ
i~

5-cloro-N2-(5-(1 -etilpiperidin-4-il}-3-
isopropoxipiridin-2-il)-N4-(2-
(isopropilsulfonil) fenil}piridina-2,4-
diamina

252 F

Cl NH
O
i
B
O
4'-(5-cloro-4-(2-(isapropilsulfonil)

fenilamino) piridin-2-ilamino)-3'-
fluoro-N-metilbifenil-4-carboxamida

253 On /
S\\O
weve
N=
N\ /
Cl NH
Cri
2
0

5-cloro-N4-(2-
(isopropilsulfonil)fenil)-N2-(2-metil-
3'-(metilsulfonil)bifenil-4-il}piridina-
2., 4-diamina

T .
S |

S\\:O O\ "
(8]

Metil 4'-(5-cloro-4-(2-
(isopropilsulfonil) fenilamino)piridin-
2-ilamino)-5'-metoxi-2'-metilbifenil-
4-carboxilato

254
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Cl NH
(SRA< H
o N2-(3-isopropoxi-5-(piperidin-4-
A ) , iDpiridin-2-il)-S-metil-N4-(2-
2‘-(-’-1-(6—.(54IO.I'.O-.4-(2-‘(lSOPI‘OpI|SUlfOn]l) (metilsulfonil)fenil)piridina-2,4-
fenilaming)piridin-2-ilamino)-5- diamina; y
isopropoxipiridin-3-il)piperidin-1- ’
ihetanol
251 256 \ N
HN—
0 s
N —
& © SR
- 0
cl NH 3=
o Q"
i HN—

i . ' . 6-(3-isopropoxi-5-(piperidin-4-
4'-(5-cloro-4-(2-(isopropilsulfonil) ilpiridin-2-ilamino)-4-(2-
fenilamino) piridin-2-ilamino)-N,2'- (isopropilsulfonil) fenilamino)
dimetilbifenil-4-carboxamida nicotinonitrilo.

15. Un compuesto seleccionado del grupo que consiste en
257 Il 274 F
g NSy
NN \(0 Ho=8=0
g0 oo AL
o )—
N2-(5-Etinil-2-isopropoxi-4-metil-fenil)- "
5-metil-N4-[2-(propano-2-sulfonil)-fenil ]- |
pirimidina-2.4-diamina 5-cloro-Nd-(5-fluoro-2-

(isopropilsulfonil) fenil)-N2-(2-
isopropoxi-4-(1-metil piperidin-4-
ihfenil)pirimidina-2,4-diamina

Pagina 189 de 196



>— N= 275
o HN—{N:%F—
HN:§ >
O
AN

2-(2-(5-etinil-2-isopropoxi-4-
metilfenilamino)-5-metilpirimidin-4-
ilamino)-N-isopropilbenzamida

259 Cl NN 276
T

4-(4-(2-(isopropilsulfonil)fenilamino)-5-
cloropiruimdin-2-1lamino)-2,3-dihidro-5-
isopropoxiinden-1-ona

260 WICI 277
HN/I\\N N@
H_ _

NZ 0=5=0
<

N

H
5-cloro-N4-(2-(isopropilsulfonil) fenil)-
N2-(5-(piperidin-4-il)isoquinolin-8-
ibpirimidina-2,4-diamina

261 NP 278
LX O

HN™ N
Cl R H O=|S=O
P /N\
N

2-[5-Cloro-2-(6-cloro-2-metil-quinolin-4-
ilamino)-pirimidin-4-ilamino]-N,N-
dimetil-bencenosuifonamida
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H

5-cloro-N2-(2-isopropoxi-4-
(piperidin-4-il)fenil)-N4-(2-
(pirrolidin-1-
ilsulfonil)fenil)pirimidina-2,4-
diamina

QX

|

H N/*ﬁ .
2:<S-:O O\,/

S-cloro-N2-(2-isopropoxi-4-
(piperidin-4-ifenil)-N4-(2-
(isopropilsulfonil) fenil)pirimidina-
2,4-diamina

NH

_ H H
3{5\\0 O\r

5-cloro-N2-(2-isopropoxi-4-(1-(1-
metilpiperidin-4-il)piperidin-4-
ihfenil)-N4-(2-(isopropilsulfonil)
fenipirimidina-2,4-diamina

SN
~° T
4-(4-(4-(2-

(isopropilsulfonil)fenilamino}-5-
cloropirimidin-2-ilamino}-3-
isopropoxifenil)ciclohexanona
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[)¥
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N4-(2-(isopropilsulfonilfenil)-N2-(2-
metoxi-5-metilfenil)-7H-pirrolo[2,3-
dlpirimidina-2, 4-diamina

263 N
T
N

HN N

\rci H o;s(o

3-cloro-N2-(2-isopropoxi-4-( | -metil
piperidin-2-ihfenil)-N4-(2-(isopropil
sulfonil}enihpirimidina-2,4-diamina

264 NZ Ol
HNJ\\;INQ
\[/0 H o;sio
N
[“ﬁj

S-cloro-N2-(2-isopropoxi-4-(1-(4-

metilpiperazin- | -il)propan-2-il)fenil)-N4-
(2-(isopropilsulfonil}fenil) pirimidina-2,4-

diamina

265 NN
U Q

HO
3-(4-(5-cloro-4-(2-(isopropilsufonil)
fenilamino) pirimidin-2-ilamino)-3-
isopropoxitenil)butan-1-ol

279

280

281

282
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N2-(2-isopropoxi-4-(piperidin-4-
ihfenil)-N4-(2-
(isopropilsulfonil)fenil)-5-
metilpirimidina-2,4-diamina

X
oy

2-(4-(4-(3-(2-
(isopropilsulfonil)fenilamino)-5-
metilpirimidin-2-ilamino)-3-
isopropoxi fenil)piperidin- I -il)etanol

L
£=<S°o o\r
S-cloro-N2-(2-isopropoxi-4-(1-
metilpiperidin-4-il)fenil)-N4-(2-

(isopropilsulfonib)fenil)pirimidina-
2,4-diamina

N7NOH

Y

-~

N

~N
L,
0=8, Q
(o T

N2-(2-isopropoxi-4-(1-metilpiperidin-
4-ihfenil)-N4-(2-
(isopropilsulfonil)fenil}-5-
metilpirimidina-2,4-diamina
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HNJ\\N N
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=

O,
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N

|
5-cloro-N2-(2-isopropoxi-4-(1-
metilpiperidin-4-il)fenil)-N4-(2-
(metilsulfonilmetit) fenil)pirimidina-2,4-
diamina

267 N’iﬂ:0| 284
HN/k\N N
O H

055+, ~
T £

N

|
2-(5-cloro-2-(2-isopropoxi-4-(1-metil
piperidin-4-il)fenilamino) pirimidin-4-
ilamino)-N,N-dimetilbencenosulfonamida

268 N4iHiCI 285
HN/k\N N/©
H

YO ojsio

OH

2-(4-(5-cloro-4-(2-(isopropilsulfonil)
fenilamino) pirimidin-2-ilamino)-3-
isopropoxifenil)-2-metilpropan-1-ol

269 NZEN 286
A:INQ

HN™ "N

YO H o;sjio

)

5-cloro-N2-(2-isopropoxi-4-(2-metil-1-(4-
metilpiperazin-1-il)propan-2-il)fenil)-N4-
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.
2-(2-(2-isopropoxi-4-(1-
metilpiperidin-4-il)fenilamino)-5-

cloropirimidin-4-ilamino)-N,N-
dimetilbenzamida

0

=S O
2o Y

2-(4-(4-(4-(2-(isopropilsulfonil)
fenilamino)-5-cloropirimidin-2-
ilamino)-3-isopropoxifenil) piperidin-
l-ihacetamida

NP
XX Q
HN N u
YOS oy
0

N._2N

.

H

5-cloro-N2-(4-isopropoxi-2-
(piperidin-4-iDpirimidin-5-il}-N4-(2-
(isopropil sulfonihfenil}pirimidina-

2,4-diamina
Z~_-Cl
L O
N/J.\\N N
H

H
~0 ' = 0:/§\r
Nz ©

N
H

S-cloro-N4-(2-
(isopropilsulfonil)fenil)-N2-(2-
metoxi-6-(piperidin-4-il)piridin-3-il)
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272

(2-(isopropilsulfonil) fenil)pirimidina-2,4-

diamina

N

A\'/@

HN™ "N” °N
H__

287

\I/O o;sio

N

-

5-cloro-N2-(2-isopropoxi-4-(1-(pirrolidin-

I-il)propan-2-il)fenil)-N4-(2-

(isopropilsulfonil) fenil)pirimidina-2,4-

diamina

Metil 2-(4-(5-cloro-4-(2-

288

(isopropilsulfonil} fenilamino)pirimidin-
2-ilamino)-3-isopropoxifenil)-2-

metilpropanoato

N~
HN/I\:NIHQ
\rO O;SCO

.

5-cloro-N2-(2-isopropoxi-4-(1-

289

morfolinopropan-2-il)fenil)-N4-(2-

(isopropilsulfonilfenil)pirimidi
diamina

na-2.4-
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pirimidina-2 4-diamina

NN
s
HN N H
O o:,?\[/
N._ .= 0

-~

L/

N
H

5-cloro-N4-(2-
(isopropilsulfonil)fenil)-N2-(2-
metoxi-6-(4-(piperazin-1-
ifenil)piridin-3-il)pirimidina-2,4-
diamina

NF Cl
/k\ i
HN N N
H
o ' R 0=

~ é’s‘l}‘l/

N. =

2-(5-cloro-2-(2-metoxi-6-fenilpiridin-
3-ilamino)pirimidin-4-ilamino)-N,N-
dimetilbencenosulfonarpida; v

Q\H N//[\NH
0 0

~ S=
1\

5 T

OH OH

2-(4-(5-cloro-4-(2-
(isopropilsulfonil}fenilamino)
pirimidin-2-ilamino)-3-
isopropoxifenii)-2-metilpropano-1,3-
diol.



Iz

5-cloro-N4-(5-fluoro-2-
(isopropilsulfonil)fenil)-N2-(2-
isopropoxi-4-(piperidin-4-
iMfenil)pirimidina-2,4-diamina

16. Una composicion farmacéutica que comprende una cantidad
terapéuticamente eficaz de un compuesto de cualquiera de las reivindicaciones 1-15 y un

portador farmacéuticamente aceptable.

17. Un método para inhibir la quinasa del linfoma anaplasico, que comprende
una célula o un sistema de tejidos o a un sujeto mamifero, una cantidad terapéuticamente
eficaz de un compuesto de cualquiera de las reivindicaciones 1-15, o sus sales

farmacéuticamente aceptables, asi ihnibiendo dicha quinasa.

18. El uso de un compuesto de cualquiera de las reivindicaciones 1-15, o de
una composicion farmacéutica, para la fabricacion de un medicamento para el tratamiento
de una enfermedad mediada por la quinasa del linfoma anaplasico, y opcionalmente en
combinacion con un segundo agente terapéutico, en el que dicha condicion es una

enfermedad awtcinmune, una enfermedad de transplante, una enfermedad infecciosa o un

trastorno de proliferacion celular.

19, El uso de un compuesto de cualquiera de las reivindicaciones 1-15, o de
una i:omposicic’m farmacéutica, para la fabricacion de un medicamento para ¢l tratamiento
de un trastorno de proliferacidn celular y, opcionalmente, en combinacion con un
segundo agente terapéutico, en el que dicho trastorno proliferativo es linfoma,
osleosarcoma, melanoma, o un tumor de mama, renal, de prostata, colorrectal, tiroides,

ovario, pancreas, neuronales, pulmon, uterino o gastrointestinal.
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20. El uso de la reivindicacion 19, donde dicho segundo agente terapéutico es

a un agente quimjoterapgutico.
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‘ LLa invencion proporciona nuevos derivados de pirimidina y piridina y composiciones

Resumen

" farmacéuticas, y métodos para el uso de dichos compuestos. Por ejemplo, derivados de

pirimidina y piridina de la invencién pueden ser utilizadoes para tratar, aliviar o prevenir

|

1

I una condicion que responda a la inhibicion de la actividad de la quinasa del linfoma

I anaplasico (ALK), la quinasa de adhesion focal (FAK), la proteina quinasa 70 asociada a

la cadena zeta (ZAP-70), el factor de crecimiento tipo insulina (IGF-1R), o una

combinacion de éstos.

|
]
}
|
|
i
|
|
|
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WRITTEN OPINION OF THE . . International application N
INTERNATIONAL SEARCHING AUTHORITY - PCTAUS2007085304

i

1

! .
l B -

[

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:

B3  the international application in the language in which it was filed -

O a translation of the international application into , Wwhich is the language of a translation furnished for tho
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. (O This opinion has beenéstablished taking into account the rectification of an obvious mistake authorized |
by or notified to this Authority under Rule 91 (Rule 43bis.1(a)) .

|3 With regard to any nucleotide and/or amino acid sequence disclosed in the international applucation and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
O aseqguence listing
O table(s) related to the sequence listing
_ b.format of material:
O on paper

Ol in electronic form

¢. time of filingAurnishing:
O contained in the international applicatioh as filed.
{j filed together with the international application in elsctronic form,
0 tfurnished subsequently to this Authority for the purposes of search.
4. B} In addition, in th'e case that more than one version or copy of a sequence listing andior table relating ther:ais
has been filed or furnished, the required statements that the information in the subsequent or additionat

copies is identical to that in the application as filed or does not go beyond the application as filed, as
| appropriate, were furnished.

5. Additional comments:

Form PCTASA/237 (April 2007)



B

——
. ‘

|

: WRITTEN OPINION OF THE fnternational application:No.

INTERNATIONAL SEARCHING AUTHORITY PCTAS2007/085304

!

: Box No. Il  Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

‘ The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not bean examined in respect of

' O the entire internationa! application
| claims Nos. 17

' because.

\ the said international application, or the said claims Nos. 17 relate to the following subjectmatterwhlch
does not require an international search (specify):

. see spparate sheet

|

I

l O the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinian could be formed (specify):

£  the claims, or said claims Nos. are so madequatety supported by the description that no meaningful opinion
could be formed (specify):

O no international search report has been established for the whole application or for said claims Nos.

O a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:

Administrative lnstructions, and such listing was not available to the international Searching
Authority in a form and manner acceptable io it.

U furnish a sequence listing in electrenic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching

|
|
|
I
i
|
| O furnish a sequence listing an paper complying with the standard provided for in Annex C of the
!
|
‘ Authority in a form and manner acceptable to it.

)

2 pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b).

O a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electranic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not.
available to the International Searching Authority in a form and manner acceptable to it.

0O the tables related to the nucleotide andior aminc acid sequence listing, if in electronic form only, do not
! comply with the technical requirements provided for in Annex C-bis of the Administrative instructions.

[0 See Supplemental Box for further details
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WRITTEN OPINION OF THE . International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2007085304

Box No. IV Lack of unity of invention

|
|
|
l1. O Inresponse to the invitation (Form PCTASA/206) to pay additional fees, the applicant has, within the
| applicable time limit:

; [0 paid additional fees

i paid additional fees under protest and, where applicable, the protest fee

!

O
O paid additional fees under protest but the applicable protest fee was not paid
3 not paid additional fees

! .
2.-®  This Authority found that the requirement of unity of invention is not complied with and chose not to invite

l the applicant to pay additional feas.
] .
3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

0 complied with

& not Cdmpiied with for the foliowing reasons:

!
|
;
l see separate sheet

4, Consequently, this report has been established in respect of the following parts of the international application:

& all parts.

£l the parts relating to claims Nos.

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
indusirial applicabiiity; citations and explanations supporting such statement

1. Statement

| Novelty (N) . Yes: Claims 11-15
} No: Claims 1-10, 16-20
| Inventive step (I1S) Yes: Claims

No: Claims 1-20

Industrial applicability (1A) Yes: Claims 1-16,18-20
J No: Claims

2. Citations and explanations

see separate sheet
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WRITTEN OPINION OF THE International application No. @
IrNTERNATIONAL SEARCHING AUTHORITY PCTMUS2007/085304

l

| Box No. VIl Certain observations on the international application -

|
The following observations on the clarity of the claims, description, and drawmgs or on the guestion whether the
claims are fully supported by the description, are made:

see separate sheet

i
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Reference is made to the following documents:

D1: WO 2006/021454
D2: WO 2005/016894
D3: WO 2004/080980

The present application deals with 4-phenylamino-2-arylamino-pyrimidine or -pyridine
derivatives as protein kinase inhibitors (ALK, FAK, ZAP70, IGF1R) for treating autoimmune
diseases, transplantation diseases, infectious diseases or cell proliferativ'a disorders.

Re Item (I
Non-establishment of opinion with regard to novelty, inventive step and industrial

applicability i

Claim 17 relates to subject-matter considered by this Aﬂthority to be covered by the provisions
of Ruie 67.1(iv) PCT. Consequently, no opinion will be formulated with respect to the industrial
applicability of the subject-matter of this claim (Article 34(4)(a)(l} PCT). '

Re_ ltem IV
Lack of unity of invention

i

:

i The attention of the applicant is drawn to the fact that the only structurat element common to
! all the compounds claimed is the presence of a 6-membered aromatic ring containing at least
| one nitrogen atom and substituted in 4-position with a 2-substituted phenylamino group and
! _in 2-position with a (6-membered aromatic ring)amino moiety. Such a structural feature is
; already disclosed in dogument D1 for compounds which exhibit the same biologica!l activity.
| All the other structural elements according to formula (i) vary. Since the common feature is
| not novel, it cannot represent the single inventive concept which could have linked the

different claimed subjedt-matters together.

; .
|- - The technical relationship between the different subject-matters of claims 1-20 required.by
) rules 13.1 PCT lacks and the requirement for unity of invention referred to in Article 17.3(a)
' PCT is not fulfilled. ‘

i

I

Form PCTASA/237 (Separate Sheal) {Sheet 1) (EPO-April 2005)
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Re ltem V
Reasoned statement with regard to novelty, inventive step or mdustrlal applicabiliiy;

citations and explanations supporting such statement
1. Novelty

1.1. Document D1-D3 disclose 4- -phenylamino-2-arylamino-pyrimidine derivatives as protei
kinase inhibitors (ALK, FAK, ZAP70, IGF1R) for treating immune diseases or. ceil
proliferative disorders.

1.2. On the basis of claim 1, it turns out that there is an overlap between the claimed subjeci- -
matter and the teaching of D1-D3 and the applicant has not defined in which way thi:;
overlap could be regarded as novel vis-a-vis D1-D3, that is to say, the applicant has not
defined the new technical element common to the compouhds of the present applicatio::
which fall within the overlap and which can be regarded as adding a new element to th
state of the art.

1.3 As stated above, the only structural element common to alt the compounds claimed i -
the presence of a 6-membered aromatic ring containing at least one nitrogen atom an
substituted in 4-position with a 2-substituted phenylamino group and in 2-position witiy
a (6-membered aromatic ring)amino moiety. All the other structural elements vary and

-no common feature could be identified between the claimed alternatives. Since, the nev:
technical feature, which is necessary to established novelty, fails, the overlap i ‘
considered identical to what has already been disclosed in D1-D3 (Art]clé 33(2) PCTY .

Attention.is drawn to the fact that the content of D1-D3 is neither limited to its exampie::
nor to the preferred embodiments disclosed therein. The content of these documeni::
should be regarded as a whole and all the information contained therein is state of th::
art in the sense of Article 33(2) PCT.

2. Inventive step

2.1. Documents D1 and D2 may be considered as the closest prior art since their scopw
overlaps with the present claimed subject-matter. The difference between thea

PCT/ISA/237 (Separate Shaet) (Sheet 2) (EPO-April 2005)
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2.3.

2.4,

+ . AUTHORITY (SEPARATE SHEET) - . PCT/US2007/085304

compounds of the prior art and the compounds presently claimed is that the claimed
compounds are generically described in the prior art.

The problem to be solved by the present invention may thereiore be considered as the
provision of further 4-phenylamino-2-arylamino-pyrimidine derivatives as protein kinase
inhibitors (ALK, FAK, ZAP70, IGF1R) for treating immune diseases or cell proliferative
disorders. ‘

Since no precise biological data about the actual physiclogical properties of claimed
compounds: have been provided by the applicant, it is not clear if the problem had
actually been solved or not. Consequently, the applicant is invited to submit all
information available to him to substantiate that all claimed compounds are a solution
to the problem underlying the current application or, if necessary to restrict the claims
to the compounds which illustrate reascnable patentable effects (to be shown).

Starting from D1 or D2, it appears that all the compounds claimed therein are expected
to exhibit the claimed activity as long as the characteristic core structure is present. The
indiscriminate selection of some defined compounds among many is prima facie

obvious. The motivation to make the claimed compounds derives from the expectation’

that structurally similar compounds would possess similar activity. One skilled in the art
would thus be motivated to prepare products embraced by the prior art to arrive at the
instant claimed products with the expectation' of obtaining additional beneficial products
which would be useful in treating, for example, cancer.

in this context, attention is drawn to the fact that it is well-known in the field of drug
design that structurally similar molecules possess similar biological activities. Indeed,
small structural modifications within a core structure known for its biological activity come
within the scope of the customary practice followed by persons skilled in the art to
provide new active compounds. In the present case, the compounds exemplified in D1
and D2 are structurally very close to the present claimed compounds. Such changs
within a known active structure are considered to stay within a commaon practice in the
field of drug design.

Therefare, the mere selection of a specific family of compound within a broader group

Fom|1 PCT/ISA/237 (Separate Sheet) (Sheet 3} (EPO-April 2005)
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known for its biblogical activity ‘cannet be censidered inventive in the sense of Art. 56
EPC since there is a clear indication for the skilled to seek in this direction.

industrial applicability

For the assessment of the present claim 17 on the question whether it is industrially
applicable, no unified criteria exist in the PCT Contracting States. The patentability can
also be dependent upon the formulation of the claims. The EPO, for example, does not
recognize as industrially applicable the subject-matter of claims to the use of a
compound in medical treatment, but may allow, however, claims to a known compound
for first use in medical treatment and the use of such a compound for the manufacture

of a medicament for a new medical treatment.

Re ltem Vi
Certain observations on the international application

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art
disciosed in the documents D1-D3 is not mentioned in the description, nor are these

documents identified therein.

' The vague and imprecise statement in the description on page 145 implies that the
subject-matter for which protection is sought may be different to that defined by the

claims, thereby resulting in a lack of clarity of the claims (Ariicle 6 PCT) when the |

description is used to interpret the claims. This statement should therefore be amended
to remove this inconsistency. .

The expression "which IS hereby incorporated by .reference” as well as snm1|ar
expressions should be deleted from the description.

m PCT/ISA/237 (Separate Sheet) (Sheet 4) (EPO-April 2005)
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BoxNo.ll  Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

because they relate to subject matler not required to be searched by this Authority, namely:

body, the search has been carried out and based on the alleged effects of the
compound/composition.

2. Claims Nos.:
because they refate to parts of the international application that do not comply with the prescribed requirsments to such

an extent that no meaningful international search can be carrled out, speclfically:

!
|
=
] Although claim 17 is directed to a method of treatment of the human/animal
|
|

3. D Claims Nos.:
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 is lacking (Continuation of item 3 of first sheet)

This international Searching Authority found multiple inventions in this International application, as follows:

1. As all required additional search fees were timely paid by the applicant, this intemational search report covers aflsearchable
, claims.
2. As al! searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of

addiional fees.

3. As only some of the required additionat search fees were timely pald by the applicant, this international search reportcovers
only those claims for which fees were paid, spacifically claims Nos.:

‘ 4. D No required additional search fees were timely pald by lhe applicant. Consequently, this International search report is
restricted to the invention first mentioned in the claims; It is covered by claims Nos.:

Remark on Frotest The additional search {ees were accompanied by the applicant's protest and, where applicable, the
' payment of a protest fee.

The addilional 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.

DNO protest accompanied the payment of additional search fees.

‘Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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Doctqr(a)
OLARTE GARCIA CARLOCS REYNALDO

Apodérado(a) y/o Representante de

Oficio No. 43‘@ 0 8 ] 5 5

Como, resultado del examen de forma, realizadc con fundamento en el articulo 38 de
la Pecisién 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratadeo de
goopFracién en Materxria de Patentes (PCT), regla 51 bis del Reglamente y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

IRM LLC
|
REFERENCIA Radicacién No, 9 70739
' Solicitud internacional PCT/US2007/085304
f Fecha inicio fase nacional 08/07/2009
‘ Tramite 11
| Evento 378
{ Actuaciédn
|
f

1. La solicitud no contiene la copia del documento en que consta la cesidn del
dertho a la patente del inventor al solicitante ¢ a su causante, conforme a leo
estaplecido por el articulo 26 literal k) de la Decisién 486 de la Comisidn de la
Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos
debeFén legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del
Cédigo de Procedimiento Civil. Cuande se trate de las declaraciones a que hace
referencia la Regla 4.17 ii) del Tratado de Cooperacién en Materia de Patentes
PCT.|, el alcance de las tales declaraciones se determinard segin indigquen
claramente una cesi6tn de derechos del inventor al solicitante o su causante, de
conformidad con lo dispuesto en el numeral S$.2.15 del Capitulo Quinto, Titulo X de
la qircular Unica de Superintendencia de Industria y Comercio.

En ;cumplimiento de lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En lcasoc de mno dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacidn.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e),’del capitulo quinto del titMlo primero de la Circular Unica No.10 de 2001.

|

|
ALI$ CARMENZA
Jef§ de la 4j

J
El | anteri requerimiento fue notificado por fijacién en lista de

fecﬁa lg?ijﬁL.ZUUg
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REPUBLICA DE COLOMBIA
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Bogota,
2020 |
|
Doctér(a)
OLARTE GARCIA CARLOS REYNALDO
Apod%rado(a) y/o Representante de

IRM PLC
|
i
REFERENCTIA Radicacién No. 9 70739
l Sclicitud internacional PCT/US2007/08B5304
| Fecha inicic fase nacional 08/07/2C009
: Trémite 11
! Evento 378
; Actuacidn 430

Cficio No. @ 0 8 1 S 6

Teni%ndo en cuenta gque el capitulo reivindicatorio presentado excede de quince
reiv;ndicaciones, es necesario que cancele la tasa establecida por cada
reiv}ndicacién adicional presentada, de conformidad con lo dispuesto en la
resolucidédn de tasas vigente para la fecha de presentacidédn de la solicitud, so pena
de gue no sean tenidas en cuenta dentro del presente tramite administrativo.

En consecuencia, con fundamento en lo previsto por el articulo 12 del Cédigo
Cont%ncioso Administrativo, se le regquiere para que dentro del término de dos (2)
meses siguientes a 1la fecha de notificacién del presente oficio atienda el
requgrimiento aqul sefialado. Lo anterior, con el alcance que para tal efecto
establece el articulo 13 de la misma codificacién, respecto de las reivindicaciones
adicéonales.

Noti&iquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal

e}, del capitulec quinto del titulo primero de la Circular OUnica N° 10 de 2001.

|
!
|
j

|
ALIX CARMENZA CESPEDES DE VERGEL

Jefe de la divigsddn de Nuevas Creaciones
|

|
El J anterior requerimiento fue notificado por fijacién en lista de
techa .
adpall

’l



