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(Convention de La Haye du 5 octobre 1961)

1. Country: United States of America
This public document

2. has been signed by TAMARA J. HALLEN
3. acting in the capacity of Notary Public, State of Californla

4. bears the seal/stamp of TAMARA J. HALLEN, Notary Public,
State of California

CERTIFIED

5. At Sacramento, California

6. the 21st day of April 2005

7. by Deputy Secretary of State, State of California
8. No. 236021

9. Seal/Stamp:

10. Signature

BRUCE McPHERSON
Secretary of State

§ NP-24 A (REV. 2.05)
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CALIFORNIA AI.L-PUHPOSE ACKNOWLEDGMENT

State of California

ss.
County of Orange

}
on_April 12, 2005 beforeme, __Tamara J. Hallen, Notary Public
Oate Natt an Tite of Offio#t (8.3, “Jane Doa, Notry Pybic)

personally appearad t

Name{s) of Signer(s)

[Bpersonally known to me

[ proved to me on the basis of satisfactory
evidence

to be the personts) whose namefs) is/are- '
subscribed to the within instrument and ;
acknowledged to me that he/eheAhey executed 2
the same in his/hertheir- authorized &)
capacity(ies}, and that by histhertheir )

NP R T ST T R R R R R N R R R T R R IR TTSCE, R R I

© 1399 Nationa! Notary Association » 9350 De Sot Ave., PQ. Box 2492 « Chatsworth, CA 918132402 » www.nationainotary.org Prod, No. 3907 Regater: Call Tob-Fros 1-800-876-6827

; signature(s} on the instrument the person(s}, or >
@ the entity upon behalf of which the parson(s) 5
& atted, executed the instrument. 0

2 &)
WITNESS my hand and offici 5
3 &
& 0
;; OPTIONAL e &
2 TTmugh the information below is not required by law, it may prove valuable to persons relying on the document and could prevent 7
@ Traudulent removal and reattachtent of this form o another document. &)

g S
N  Description of Attached Document
2 R

N . Titie or Typa of Document: __General ,ﬁ\'
o 9
9 Document Date: ___April 12, 2005 Number of Pages: ___1 2

" l
@ Signer(s) Other Than Named Above: none o
9 .=

' ol
{  Capacity(les) Claimed by Signer <
(§ Signer's Name: Martin A. Voet ‘-
@ O individual Top of thumb here 9]
& O Corporate Officer — Titie(s): Assistant Secretary )
& 0 Partnér ~ [ Limitéd [ General )
& J Attorney-in-Fact ?)
0 Trustee 2
& 0O Guardian or Conservator *
& 0 Other: ]
%
X Signer Is Representing: Allergan, Inc. 5
8 b




DE : PEDRO CASTILLO PINEDA Y ASOC.1 NO.DE FAX : 2574460 10 JUL. 2086 11:12RM P2

/

Pedro Custl:r Pinee .. liles

AFFIDAVIT

1, (name). hereby solemnly and truly declare that | am (post of) for ALLERGAN, INC,
domiciled at 2525 Dupont Drive, Irvine, Celifornia 92612, United States of America,
Corporation organized in accordance with the laws of the State ofQelifermia: and that
| am empowered to grant this declaration. Delaware

19th Jul,
Signed this  day of ,YZOOS.

A a

3 1 h
vEe A $
.

. .

ALLERGAN, INC O

oy

By (Signature)
Name

Note: Notarized and Legalized up by Apostille
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SECRETARY OF STATE

APOSTILLE

(Convention de La Haye du 5 octobre 1 961)

1. Country: United States of America
This public document :

2. has been signed by Angel Cardenas

3. acting in the capacity of Deputy Clerk-Recorder, County of Orange, State of
Califonia

4. bears the seal/stamp of the County of Orange,
State of California

CERTIFIED
5. At Sacramento,California
6. the 3rd day of August 2006 ‘
7. by Deputy Secretary of State, State of California
8. No. 297443
9. Seal/Stamp:

10. Signature

Secrétary of State

NP-24 A (REV. 4-05} ~
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OSP 05 90772




STATE OF CALIFORNIA

County of Orange

I, TOM DALY, County Clerk-Recorder in and for said County, having by law a seal do hereby certify that
MARY LOU MC NOWN whose name is subscribed to the attached certificate of acknowledgement, proof
of affidavit, was at the time of taking such acknowledgment, proof or affidavit, a Notary Public IN

AND FOR ORANGE COUNTY, duly commissioned and swom and residing in said County, and was, as
such, an officer of said State, duly authorized by the laws thereof to take and certify the samé, as well as

to take and certify the proof and acknowledgment of deeds and other instruments in writing 1o be recorded
in said State, and that full faith and credit are and ought to be given to his official acts; that the impression
of his official seal is not required by law to be filed in the office of the County Clerk-Recorder. [ further
certify that | am well acquainted with his hand writing and verily believe that the signature to the attached

certificate is his genuine signature, and further that the annexed instrument is executed and acknowledged

according to the laws of the State of California.

IN WITNESS WHEREOF, T have hereunto set my hand and affixed the seal of said County
Clerk-Recorder.

This 25" day of JULY 2006

TOM DALY
County Clerk-Recorder in and for

By
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the entity upon behalf of which the persg‘r;(s).
acted, executed the instrument.

WITNESS my hand and official seal.

& D
3 2
S %
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& fraudulent removal and reattachment of this form to another document. )
O e
2 Description of Attached Document 5
o

[;,3 Title or Type of Document:

}‘fj

Document Date:

Signer{s) Other Than Named Above:

ZES BN AN e

MARY LOU MC NOWN
Commission # 1431736

Capacity(ies) Claimed by Sign

Signer's Name:

RIGHT THUMBPRINT
OF SIGNER
Top of thumi here

5 O Individual
. O Corporate Officer — Title(s): _
& {1 Partner - (1 Limited 0] General

© O Attomey-in-Fact ;
@ O Trustee B
Q O Guardian or Conservator 0
8 O Other: B
52 &
& .
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COMPUESTOS COMO MODULADORES DE TIROSINA CINASA
INVENTORES: Xialing Guo y Zhen Zhu

REFERENCIA CRUZADA A SOLICITUDES RELACIONADAS

La presente invencion reivindica prioridad conforme al 35 U.S.C. 119(e) de las
solicitudes provisionales estadounidenses N° 61/239,603, presentada el 03 de
setiembre de 2009, 61/306,616, presentada el 22 de febrero de 2010, 61/356,699,
presentada el 21 de julio de 2010 y 61/360,531, presentada el 01 de julio de 2010, las

cuales se incorporan expresamente a la presente en su totalidad mediante esta
referencia.

CAMPOQ DE LA INVENCION

La presente invencion se refiere a compuestos novedosos con multiples
componentes aromaticos capaces de modular, regular y/o inhibir la transduccion de
sefales de la tirosina cinasa. La presente invencion se refiere también a métodos para
la prevencion y/o tratamiento de trastornos relacionados con la transducciéon de sefales
de la tirosina cinasa no regulada, incluidos de modo no taxativo, trastornos de
crecimiento celular, trastornos metabdlicos, trastornos proliferativos de vasos

sanguineos, trastornos inflamatorios, enfermedades neurodegenerativas y trastornos
inmunes. "

ANTECEDENTES DE LA INVENCION

Las proteinas tirosina cinasas (PTK) cumplen una funcion importante en el
control del crecimiento y la diferenciacién celular. Las PTK comprenden una clase
extensa y diversa de proteinas que tienen actividad enzimatica. Las PTK pueden ser del
tipo receptor (tienen dominios extracelulares, transmembrana e intracelulares) o del tipo
no receptor (son totalmente intracelulares). Por ejemplo, la transduccion de senales
mediada por el receptor de tirosina cinasas (RTK) se inicia mediante la interaccion
extracelular con un factor de crecimiento especifico (esto es, un ligando), seguido de la
dimerizacion del receptor, la estimulacion transitoria de la fosforilacién y actividad de la
proteina tirosina cinasa intrinseca. Los sitios de uniéon entonces se crean para
moléculas de transduccion intracelular de sefales y conducen a la formacién de
complejos con un espectro de moléculas de sefalizacion citoplasmica que facilitan la
apropiada respuesta celular (por ej., division celular, homeostasis metabodlica y
respuestas al microambiente extracelular).

Con respecto al RTK, se ha demostrado también que los sitios de fosforilacién
de tirosina funcionan como sitios de unidon de alta afinidad para dominios SH2
(homologia src) de moléculas de senalizacién. Diversas proteinas de sustrato
intracelular que se asocian a los RTK se identificaron y se dividieron en dos grupos
principales: (1) sustratos que tienen dominio catalitico; y (2) sustratos que carecen de
un dominio catalitico pero que sirven como. adaptadores y se asocian a las moléculas
cataliticamente activas. La especificad de las interacciones entre receptores y proteinas
y dominios SH2 de sus sustratos se determina por los residuos de aminoacidos
inmediatamente en torno al residuo de tirosina fosforilado. Diferencias en las afinidades
de unién entre los dominios SH2 y las secuencias de aminoacidos en torno a los
residuos de fosfotirosina en receptores particulares son consecuentes con las
diferencias observadas. en sus perfiles de fosforilacion del sustrato. Estas
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observaciones sugieren que la funciéon de cada RTK esta determinada no solo por su
patrén de expresién y disponibilidad de ligando sino también por la gama de vias de
transduccién de senales corriente abajo que se activan mediante un receptor particular.
Por lo tanto, la fosforilacion proporciona un paso regulador importante que determina la
selectividad de las vias de senalizacion adquiridas por receptores del factor de
crecimiento especificos asi como receptores del factor de diferenciacion.

Los RTK comprenden una gran familia de receptores de transmembrana con
diversas actividades bioldgicas. La funcion intrinseca de los RTK se activa tras la unién
de ligandos que da como resultado la fosforilacion del receptor y multiples sustratos
celulares y posteriormente una variedad de respuestas celulares. Hoy en dia, se han
identificado al menos diecinueve subfamilias RTK distintas. Una subfamilia de RTK,
denominada subfamilia HER, se cree que esta compuesta por EGFR, HER2, HER3 y
HER4. Los ligandos de la subfamilia HER de receptores incluyen el factor de
crecimiento epitelial (EGF), TGF-a, anfiregulina, HB-EGF, betacelulina y heregulina. La
segunda subfamilia de los RTK, denominada subfamilia de insulina, esta compuesta por
las subfamilias INS-R, IGF-1R e IR-R. La tercera subfamilia de RTK, la familia “PDGF”,
incluye receptores o y p de PDGF, CSFIR; c-kit y FLK-II. Otra subfamilia de los RTK,
identificada como la familia FLK, se cree que estd compuesta por el receptor con
dominio inserto-cinasa cinasa de higado fetal 1 (KDR/FLK-1), la cinasa de higado fetal 4
(FLK-4) y la tirosina cinasa tipo fms (flt-1). Inicialmente, se creia que cada uno de estos
receptores era un receptor de factores de crecimiento hematopoyético. Otras dos
subfamilias de los RTK se han denominado familia receptora FGF (FGFR1, FGFR2,
FGFR3 y FGFR4) y la subfamilia Met (c-met y Ron). Dadas las similitudes entre las
subfamilias PDGF y FLK, las dos subfamilias se consideran cominmente juntas. Las
subfamilias conocidas de RTK se identifican en Plowman et &l, 1994, DN&P 7(6): 334-
339, la cual se incorpora a la presente en su totalidad mediante esta referencia.

Las tirosina cinasas no receptoras representan un grupo de enzimas celulares
que carecen de secuencias extracelulares y de transmembrana. Hoy en dia, se han
identificado mas de veinticuatro tirosina cinasas no receptoras individuales que
comprenden once subfamilias (Src, Frk, Btk, Csk, Abl, Zap70, Fes/Fps, Fak, Jak, Ack y
LIMK). Hoy en dia, la subfamilia Src de tirosina cinasa esta compuesta por la mayor
cantidad de PTK e incluye Src, Yes, Fyn, Lyn, Lck, Blk, Hck, Fgr e Yrk. La subfamilia
Src de enzimas se ligd a la oncogénesis. Una discusién mas detallada de las tirosina
cinasas no receptoras se proporciona en Bolen, 1993, Oncogen 8: 2025-2031, la cual
se incorpora a la presente en su totalidad mediante esta referencia.

Muchas de las proteinas tirosina cinasas (PTK), ya sea un RTK o una tirosina
cinasa no receptora, se han visto implicadaé en vias de senalizacion celular que llevan
a cascadas de senales celulares y afecciones patogénicas tales como, cancer, psoriasis
e hiper respuestas inmunitarias. Considerando la importancia de las PTK en el control,
la regulacién y modulacién de la proliferacion celular y las enfermedades y trastornos
asociados a la proliferacién de células anormales, se han intentado identificar
“inhibidores" de la tirosina cinasa receptora o no receptora usando una variedad de
enfoques, incluidos el uso de ligandos mutantes (patente estadounidense N°
4,966,849), receptores solubles y anticuerpos (Kendall & Thomas, 1994, Proc. Nat'l
Acad. Sci 90: 10705-09; Kim, et &l, 1993, Nature 362: 841-844), ligandos de ARN
(Jellinek, et al, Biochemistry 33: 10450-56); Takano, et &l, 1993, Mol. Bio. Cell 4:358A;
Kinsella, et al, 1992, Exp. Cell Res. 199: 56-62; Wright, et al, 1992, J. Cellular Phys.
152: 448-57) e inhibidores de tirosina cinasa (patente estadounidense N° 5,330,992;
Mariani, et &l, 1994, Proc. Am. Assoc. Cancer Res. 35: 2268).
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Mas recientemente, se han tratado de identificar pequenas moléculas que
actuan como inhibidores de la tirosina cinasa. Por ejemplo, se han descrito en general
compuestos bis monociclicos, biciclicos o heterociclicos arilo (solicitud PCT N° WO
92/20642), derivados de vinilen-azaindol " (solicitud PCT N° WO 94/14808) y 1-
ciclopropil-4-piridil-quinolonas (patente estadounidense N° 5,330,992) como inhibidores
de la tirosina cinasa. Se describieron compuestos de estirilo (patente estadounidense
N° 5,217,999), compuestos de piridilo sustituidos por estirilo {patentes estadounidense
N° 5,302,606), determinados derivados de duinazolina (solicitud EP N° 0 566 266 A1),
seleoindoles y selenidas (solicitud PCT N° WO 94/03427), compuestos polihidroxilicos
triciclicos (solicitud PCT N° WO 92/21660) y compuestos de acido bencilfosfénico
(solicitud PCT N° WO 91/15495) como compuestos para su uso como inhibidores de
tirosina cinasa para su uso en el tratamiento de cancer.

Ademas, otras moléculas pequenas se estudiaron como inhibidores de tirosina
cinasa, tales como los compuestos descritos en las patentes estadounidenses N°
6,765,012, 6,541,504, 6,747,025; 5,792,783; 5,834,504; 5,883,113, 5,883,116 y
5,886,020, todas las cuales se incorporan a la presente en su totalidad mediante esta
referencia.

La identificacion y el uso de compuestos que inhiben especificamente la
transduccién de senales modulando la actividad de la tirosina receptora y no receptora
es un aspecto de la presente invencion. \

BREVE DESCRIPCION DE LA INVENCION

La presente invencién se refiere a compuestos representados por la Férmula |
capaces de modular, regular y/o inhibir la transduccién de senales de tirosina cinasa y a
los usos de los compuestos para el tratamiento y la prevencién de enfermedades.

Los compuestos de la presente invencién se pueden encontrar en la Formula
general I:

. RN
Y4

Y/ R

S
RiL—il N
b \N/\k//\\)\/Rla
X
Formula |

donde

X se selecciona del grupo que consiste en NR', O, S(O),;

nesOounenterode1a?2;

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R®alquilo, donde R® y R® se seleccionan
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independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa, R? y R® se pueden tomar juntos para formar un anillo heterociclico
de 5-7 miembros con N; ,

R' se selecciona del grupo que consiste en hidrégeno, haldgeno, alquilo C; a
Cs. S(O)R*, (CR°R%)4C(O)OR*, S(0)(CR°R®)4C(0)OR*, (CR°R®)Ar, NR*(CR°R%)Ar,
O(CR°R%)Ar, S(O)(CR°R%)sAr, (CR°R%)sS(O)R*, NR*(CR°R®);S(O)R*, O(CR°R%jq
S(O)R*, S(OMCR°R%.S(0)R*, (CR°R®)JC(O)N(R*)2,  NR*(CR°R%4C(O)N(R%q,
O(CR°R%)4C(O)N(RY,, S(O)(CR°R®).C(O)N(R*2, (CR°R®)4OR*, S(O)(CR°R%4OR",
(CR® R%40SO.R*,  S(O}XCR°R%.0SO.R*, (CR°R®(P(0)(OR%2  S(O)(CR®
R%.P(0)(OR%2, OC(O)(CR°R%uN(R*)2,  C(O)(CR°R®N(R%)2,  C(O)N=S(O)R°R®,
NR?C(0)(CR°R®)sN(R%., (CR°R®)4R®, S(O){CR°R®)4R°, HNC(O)R*, HN-C(O)OR®,
(CR°R®)¢N(R%)..  S(OX(CR°R®)¢N(R%,,  OC(O)OR‘,  (CR®R®4C(O)(CR°R%4R?,
(CR®R®)4C(0)(CR°R®)(OR*, y (CR°R®)4C(0)(CR°R®)¢N(R*,, donde cada R* se
selecciona independientemente del grupo que consiste en hidrégeno, hidroxilo, alquilo
C4-Cs, arilo, hidroxialquilo C+-Cg, alcoxialquilo C4-Cg, (CR°R®)4 y N(R?), puede formar un
anillo heterociclico de 3-7 miembros que comprende aziridina, azetidina, pirrolidina, 5-
fluoropirrolidina, piperidina, 6-fluoropiperidina, N-metilpiperazina, morfolina, 2,6-
dimetilmorfolina, tiomorfolina y donde dicho anillo heterociclico se puede sustituir
opcionalmente con hasta tres de R®; donde R® y R® se seleccionan independientemente
del grupo que consiste en hidrogeno, halo, hidroxilo, alquilo C4-Cg, hidroxialquilo C4-Cs,
alcoxialquilo C4-Csg, alcoxicarbonilalquilo, alcoxicarbonilo, hidroxicarbonilo,
hidroxicarbonilalquilo, amida, alquilamida, ' amidoalquilo, sulfonato y CR°’R® puede
representar un anillo carbociclico o heterociclico de entre 5 y 6 carbonos o, de manera
alternativa, (CR°R®)q4 y (CR°R®). pueden formar un anillo carbociclico o heterociclico de
3-7 miembros, donde el anillo se puede sustituir opcionalmente con hasta tres de
hidroxilo, halo, alquilo C4-Cg, hidroxialquilo C4-Cg, alcoxialquilo  C4-Ce,
alcoxicarbonilalquilo, alcoxicarbonilo, hidroxicarbonilo, hidroxicarbonilalquilo, amida,
alquilamida, amidoalquilo y sulfonato;

aesOounenterode1as3;

desOounenterode 1ab5;

eesunenterode 1 a4,

fesOounenterode 1a2; ’

R' se selecciona independientemente del grupo que consiste en hidrdgeno,
alcoxi, alcoxialcoxi, alcoxialquilo, alquilo; ariloxi, ariloxialquilo, halo, haloalcoxi,
haloalquilo, hidroxi, hidroxialcoxi, hidroxialquilo, (NR?R%alcoxi, (NR2R®*)alquenilo,
(NR2R®%alquilo, (NR?R%carbonilalquenilo y (NR2R®)carbonilalquilo, donde R? y R® se
seleccionan independientemente del grupo que consiste en hidrégeno, alquilo,
alquilcarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R?y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N; '

besOounenterode 1a2;

Y se selecciona del grupo que consiste en:

(1) —(CH2)g—O—(CHz)h—;

(2) —(CH2)g—NR'—(CH2)h—;

(3") —(CH2)g—S(0)i—(CH2)h—;

(4') —(CH2)g—SO0,N R*—(CHz)h—;

(5") —(CH2)g—NR?SO,—(CHz)h—; !

(6') —(CHz)g— CO—(CH)h—;

(7') —(CHz)g— C(O)NR°*—(CHz)h—;

(8") —(CHz)g— NR*C(O )—(CHa)h—;

(9') —(CHz)g—C=C—(CHz)h—;

\)
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(10") —(CH,)g— NR?C(O)NR*—(CH2)h—;

(11) —(CH2)g—(CH2)h—; |

(12) —(CH2)g—CF>—(CHz)h—;

(13") —(CH2)g—CClo—(CHo)h—;

(14’) —(CH,)g—CHF—(CHz)h—;

(15) —(CH2)g—CH(OH)—(CH2)h—;

(16") —(CHz)g—CR*R*—(CHz)h—;

(17) —(CHz)g—C=C—(CHo)h—;

y (18’) una union simple; i

donde

gesOounenterode1ag;

hesOounenterode1a3;

R' se selecciona independientemente del grupo que consiste en hidrogeno,
alquenilo, alcoxialguilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R%alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

R® y R® se seleccionan independientemente del grupo que consiste en
hidrégeno, alquilo, alquilcarbonilo, alcoxicarbonilo, alquilsulfonilo, arilsulfonilo,
haloalquilsulfonilo y heterociclilsulfonilo, de manera alternativa R? y R® se pueden tomar
juntos para formar un anillo ciclico de 5-7 miembros;

El Anillo A se selecciona del grupo que consiste en:
T,

a@/R"'

(i) fenilo;

(ii) naftilo;

(i) Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-5
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S; ,

y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-6

heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;
el Anillo A se puede ilustrar pero no se limita a los siguientes:

o G
Ly @“ S 0

(O O
solst G oSS

4
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donde

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF3, alquilo, . alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R%alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrogeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

R" representa opcionalmente 1-3 sustituyentes que se seleccionan
independientemente del grupo que consiste en alquilo C4-Cs lineal o ramificado,
haloalquilo C4-Cs lineal o ramificado, alcoxi C4-Cs, hidroxi, amino, alquilamino C4-Cs,
dialquilamino C4-Cs, halégeno, ciano y nitro;

Z se selecciona del grupo que consiste en:

(1) (CH2JN(R")C(O)N(R®)(CHy);

(2) (CH2)N(R")C(S)N(R®)(CHy);

(3") (CH2N(R")C(O);

(4) C(O)N(R®)(CHo);

(5') (CH2IN(R")C(O),

y (6") S(0)2N(R®)(CH);

donde

iesOoT,;

jesOo01;

R’ y R® se seleccionan independientemente del grupo que consiste en
hidrégeno y alquilo. :

El Anillo B se selecciona del grupo que consiste en:
RIV .

(i") fenilo;

(ii") naftilo;

(iii"y Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

y (iv') un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S; .

el Anillo B se puede ilustrar pero no se limita a los siguientes:
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R! R

R1

> O
SO 0 CD L0

donde R' se selecciona independientemente del grupo que consiste en
hidrogeno, alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR®R®alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrogeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R® y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

RY representa opcionalmente 1-3 sustituyentes, se seleccionan
independientemente del grupo que consiste en alcoxi, alcoxialquilo, alcoxicarbonilo,
alquilo, ariloxi, arilalquilo, carboxi, ciano, halo, haloalcoxi, haloalquilo, hidroxi,
hidroxialquilo, nitro y —NR°R'®; donde R® y R'® se seleccionan independientemente del
grupo que consiste en hidrégeno, alquilo, alquilcarbonilo, arilo, arilalquilo, cicloalquilo,
cicloalquilalquilo, heterociclilo y heterociclilalguilo.

Algunas modalidades de la presente invencion estan incluidas en los siguientes
parrafos:

(1) Un compuesto de acuerdo con la Férmula |, que incluye cualquier tautémero,
estereoisomero, forma diastereocisomérica, forma polimorfica, forma cristalina, un
solvato, un hidrato, un metabolito, una sal o profarmaco farmacéuticamente aceptable,

una mezcla de diferentes estereoisémeros y cualquier mezcla de diferentes formas
cristalinas.

(2) Un compuesto de Férmula | en la forma de un profarmaco.

(3) El compuesto de acuerdo con el parrafo 1, donde Z se selecciona del grupo que
consiste en (CHz)iIN(R)C(0), C(O)N(R®)(CHy);, (CH2)iN(R")S(0)2 y S(0)2N(R®)(CHy);

(4) Los compuestos de acuerdo con los parrafos 1-3 donde Y se selecciona del grupo
que consiste en —(CH,)g—O0—(CHz)h—; —(CH2)g—NR'—(CH)h—;
—(CH2)g—S(0)n—(CHz)h—; —(CH2)g—S0:N R*—(CHz)h—;
—(CH2)g—NR?S0,—(CH,)h—; —(CH,)g— CO—(CHz)h—;
—(CHz)g— C(O)NR*—(CHz)h—; —(CHo)g— NR’C(O )—(CHz)h—;
—(CH2)g—C=C—(CHz)h—; —(CHz)g— NR2C(O)NR*—(CHyh y una unidn
simple. :

Y6
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(5) El compuesto de acuerdo con los parrafos 1-4 donde el Anillo A y el Anillo B se
seleccionan independientemente del grupo que consiste en

O & O O G
SR KA

N
‘R1 (O)n

[:\> CN [N\> [>
C@ C@ 0o

“EI) L
S0 0 o0

(6) EI compuesto de acuerdo con los parrafos 1-5 donde Y se selecciona del grupo que
consiste en —(CHy)g—(CH)h—; —(CH3)g—CF>—(CHz)h—; —(CH2)g—CCl—
(CHz)h—;  —(CH2)g—CHF—(CH)h—; —(CH2)g—CH(OH)—(CH2)h—; —(CH2)g—
CR?R*—(CHa)h—; y —(CH,)g—C=C—(CHz)h—.

(7) El compuesto de acuerdo con los parrafos 1-6, donde X es NH.

(8) Un compuesto seleccionado del grupo que consiste en

(1) acido [({5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-
2-il]-1H-pirrol-3-il}carbonil)aminojacético;

(2")  [({5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi) piridin-2-il}-
1H-pirrol-3-il}carbonil)amino]acetato de metilo

(3") acido ({[5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
ilflcarbonillamino)acético; .

4) ({[5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
iffcarbonilfamino)acetato de metilo;

(5') acido  5-[4-({3-[(3-metil-2-furoil)amino]fenillamino)piridin-2-il]-1H-pirrol-3-
carboxilico; , :

(6) 5-[4-({3-[(3-metil-2-furoil)amino]fenil}amino)piridin-2-il}-1H-pirrol-3-
carboxilato de metilo;

(7’)  5-[4-(2-fluoro-5-{[(2-fluoro-5- metllfeml)am|no]carbon|I}fenOX|)pmdm -2-il]-N-
hidroxi-1H-pirrol-3-carboxamida;

(8') 4-fluoro-N-(2-fluoro-5-metilfenil)-3-[(2-{4-[(3-hidroxipiperidin-1-il)carbonil]-1H-
pirrol-2-il}piridin-4-il)oxilbenzamida;

(9)  N-(2,3-dihidroxipropil)-5-[4-(3-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)
piridin-2-il]-1H-pirrol-3-carboxamida; '

(10) N-(2-fluoro-5-metilfenil)-3-[(2-{4-[(3-hidroxipirrolidin-1-il)carbonil]-1H-pirrol-
2-il}piridin-4-il)oxilbenzamida;

(11 5-[4-(3-{[(2-fluoro-5-metilfenilyamino]carbonil}fenoxi)piridin-2-il]-N-hidroxi-
1H-pirrol-3-carboxamida;

(12’) 5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il]-1H-
pirrol-3-carboxilato de metilo;

(13’) acido 5-[4-(2-fluoro-5-{[(2-fluore-5-metilfeniljamino]carbonit}fenoxi)piridin-2-
il]-1H-pirrol-3-carboxilico;

(14’) N-etil-5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxamida; '
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(15) N-(2,3-dihidroxipropil)-5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-
pirrol-3-carboxamida; '

(16') 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxamida;

(17" N-hidroxi-5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxamida;

(18') N-(3-{[2-(4-{[(3R)-3-hidroxipirrolidin-1-iljcarbonil}-1H-pirrol-2-il) piridin-4-
ioxi}enil)-3-metil-2-furamida; :

(19) acido 5-[4-(3-{[(2-fluoro-5-metilfeniljamino]carbonil}fenoxi)piridin-2-il]-1H-
pirrol-3-carboxilico;

(20') 5-[4-(3-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il}-1H-pirrol-3-
carboxilato de metilo;

(21') 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxilato de
2,3-dihidroxipropilo;
(22") acido 5-[4-(3-{[(3-metilfenil)amino]carbonil}fenoxi)piridin-2-il]-1H-pirrol-3-
carboxilico; ‘

(23) 5-[4-(3-{[(3-metilfenil)amino]carbonit}fenoxi)piridin-2-il}- 1H-pirrol-3-
carboxilato de metilo; ‘
(24') 5-[4-(3-{[(8-metil-2-tienil)carbonillamino}fenoxi)piridin-2-il]-1H-pirrol-3-

carboxilato de 2-hidroxietilo;

(25’) 5-(4-{3-[(3-metil-2-furoiljamino]fenoxilpiridin-2-il)-1H-pirrol-3-carboxilato de
2-hidroxietilo;

(26') acido 5-[4-(3-{[(3-metil-2-tienil)carbonillamino}fenoxi)piridin-2-il}-1H-pirrol-3-
carboxilico;

(27) 5-[4-(3-{[(3-metil-2-tienil)carbonillamino}fenoxi)piridin-2-il]- 1 H-pirrol-3-
carboxilato de metilo;

(28') acido 5-(4-{4-fluoro-3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxilico;

(29) 5-(4-{4-fluoro-3-[(3-metil-2-furoiljamino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxilato de metilo;
(30 N-[dimetil(6xido)-lambda~4 ~-sulfanilideno]-5-(4-{3-[(3-metil-2-

furoil)aminolfenoxi}piridin-2-il)-1H-pirrol-3-carboxamida;

(31) N-(3-{[2-(4-{[(3S)-3-hidroxipirrolidin-1-ilJcarbonil}-1H-pirrol-2-il)piridin-4-
ifloxi}fenil)-3-metil-2-furamida; <

(32) acido 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxilico;

(33") 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxilato de
metilo;

(34’) 3-metil-N-(3-{[2-(1H-pirrol-2-il) piridin-4-il]Joxi}fenil)-2-furamida;

(35") 4-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-2-carboxilato de
metilo; :
(36’) 2-fluoro-5-metil-N-(4-{[2-(1H-pirrol-2-il) piridin-4-ilJoxi}fenil)benzamida;
y (37’) 3-metil-N-(4-{[2-(1H-pirrol-2-il) piridin-4-ilJoxi}{enil)-2-furamida.

(9) El compuesto de acuerdo con el parrafo 1, donde Z es (CH,)iN(R")C(O)N(R®)(CHy); 0
(CH2)iN(R")C(S)N(R®)(CHS,);, siempre que cuando el Anillo B es pirazol, R" no es fenilo
ni fenilo sustituido.

(10) Los compuestos de acuerdo con el parrafo 9, donde Y se selecciona del grupo que
consiste en —(CHy)g—O—(CH2)h—; —(CH2)g—NR'—(CH,)h—; —(CH2)g—S(0)—
(CHz)h—; —(CH2)g—S0:N R*—(CHz)h—; “—(CH,)g—NR?SO,—(CHz)h—; —(CHz)g—
CO—(CHz)h—; —(CH2)g— C(O)NR*—(CHz)h—; —(CHz)g— NR*C(O )—(CHz)h—; —
(CH2)g—C=C—(CHa)h—; —(CH2)g— NR2C(O)NR*—(CHj)h, y una unién simple.

¢
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(11) El compuesto de acuerdo con el pérrafo 9, donde Y se selecciona del grupo que
consiste en —(CH;)g—(CH)h—; —(CH»)g—CF,—(CHy)h—; —(CH,)g—CCl—
(CHz)h—;  —(CH2)g—CHF—(CH2)h—; —(CH2)g—CH(OH)—(CHz)h—; —(CH)g—
CR?R*—(CHo)h—; y —(CHz)g—C=C—(CHz)h—.

(12) El compuesto de acuerdo con los parrafos 9-11, donde el Anillo Ay el Anillo B se

seleccionan independientemente del grupo que consiste en
=

JEGEeNeRe}
R1

(&
N N
o Lo 0

R1

D O
TO 0 Qo To

(13) El compuesto de acuerdo con los parrafos 9-12, donde X es NH.
(14) El compuesto de acuerdo con los parrafos 9-12, donde X es S.

(15) El compuesto de acuerdo con los parrafos 9-14, donde R' se selecciona del grupo
que consiste en hidrogeno, halégeno, alquilo C; a Cg, (CR®R®)¢C(O)OR?, (CR°R®)4AT,
NR*(CR°R®),Ar, (CR°R®)4C(O)N(R%)2, NR*(CR°R®)4C(O)N(R*)2 O(CR°R®)4C(O)N(RY,,
(CR°R%)40R*, OC(O)(CR°R®)4N(R%,, C(O)(CR°R®)sN(R%,, C(O)N=S(O)R°® R,
NR?C(0)(CR°R®)¢N(R%,, (CR°R®)4R°, HNC(O)R*, HN-C(O)OR* (CR°R®)4N(R%):,,
S(0)(CR°R®)¢N(R*,, OC(0)OR*, (CR®R®)4C(0)(CR°R®)4R*, (CR°R®).C(0)(CR°R®)4OR",
y (CR°R®)4C(0)(CR°R®)4N(R%),, donde cada R* se selecciona independientemente del
grupo que consiste en hidrogeno, hidroxilo, alquilo C4-Cg, arilo, hidroxialquilo C4-Cg,
alcoxialquilo C4-Cg, (CR°R%y y N(R*), puede formar un anillo heterociclico de 3-7
miembros que comprende aziridina, azetidina, pirrolidina, 5-fluoropirrolidina, piperidina,
6-fluoropiperidina, N-metilpiperazina, morfolina, 2,6-dimetiimorfolina, tiomorfolina y
donde dicho anillo heterociclico se puede sustituir opcionalmente con hasta tres de R®;
donde R® y R® se seleccionan independientemente del grupo que consiste en
hidrégeno, halo, hidroxito, alquilo C;-Cg, hidroxialquilo C;-Cg, alcoxialquilo Ci-Cs,
alcoxicarbonilalquilo, alcoxicarbonilo, hidroxicarbonilo, hidroxicarbonilalquilo, amida,
alquilamida, amidoalquilo, sulfonato y CR°R® puede representar un anillo carbociclico o
heterociclico de entre 5 y 6 carbonos o, de manera alternativa, (CR°R%y y (CR°R%.
pueden formar un anillo carbociclico o heterociclico de 3-7 miembros, donde el anillo se
puede sustituir opcionalmente con hasta tres de hidroxilo, halo, alquilo C;-Cs,
hidroxialquilo C4-Cg, alcoxialquilo C4-Cg, alcoxicarbonilalquilo, alcoxicarbonilo,
hidroxicarbonilo, hidroxicarbonilalquilo, amida, alquilamida, amidoalquilo y sulfonato.

(16) Un compuesto de férmula Il

14



10

15

20

25

30

35

40

Y
R”b___E \\_/IV ¢] ) s
N/\Q/rﬁ\jU\N IS\’
X ' RG
Formula Il
donde
WesCoN;

X se selecciona del grupo que consiste en NR', O 'y S(O)y;

nesOounenterode1a?2;

R' se selecciona independientemente del grupo que consiste en hidrogeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R®alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

R®> y R® se seleccionan independientemente del grupo que consiste en
hidrogeno, halo, hidroxilo, alquilo C;-Cs, - hidroxialquilo C+-Cg, alcoxialquilo C4-Cg,
alcoxicarbonilalquilo, alcoxicarbonilo, hidroxicarbonilo, hidroxicarbonilalquilo, amida,
alquilamida, amidoalquilo, sulfonato;

R" se selecciona independientemente del grupo que consiste en hidrégeno,
alcoxi, alcoxialcoxi, alcoxialquilo, alquilo; ariloxi, ariloxialquilo, halo, haloalcoxi,
haloalquilo, hidroxi, hidroxialcoxi, hidroxialquilo, (NR®R%)alcoxi, (NR?R%alquenilo,
(NR?R%)alquilo, (NR?R®)carbonilalquenilo y -(NR?R®)carbonilalquilo, donde Ry R® se
seleccionan independientemente del grupo que consiste en hidrogeno, alquilo,
alquilcarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R?y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N; '

besOounenterode1a?z;

Y se selecciona del grupo que consiste en:

(1") —(CH2)g—O—(CHz)h—;

(2) —(CH2)g—NR'—(CHz)h—;

(3") —(CH2)g—S(0)r—(CHz)h—;

(4') —(CH2)g—S0N R*—(CHz)h—;

(5') —(CH2)g—NR?SO,—(CHz)h—; !

(6') —(CHz)g— CO—(CHz)h—;

(7') —(CHz)g— C(O)NR*—(CH2)h—;
(8') —(CHz)g— NR*C(O )—(CHz)h—;

(9) —(CHz)g—C=C—(CHa)h—; |
(10') —(CHz)g— NR?C(O)NR®*—(CHg)h—
(11) —(CH2)g—(CHz)h—; !
(12) —(CH2)g—CF>—(CHz)h—;

(13’) —(CH2)g—CCl—(CHz)h—;

(14") —(CH2)g—CHF—(CHz)h—;

(15) —(CHZ)g—CH(OH)—(CHz)h—;

l

o



10

15

20

25

30

35

(16') —(CH)g—CR?R*—(CHo)h—; -

(17") —(CH2)g—C=C—(CHz)h—;

y (18’) una unién simple;

donde

gesOounenterode1ag3;

hesOounenterode 1 a3;

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR®R®alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrdégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

R? y R® se seleccionan |ndepend|entemente del grupo que consiste en
hidrogeno, alquilo, alquilcarbonilo, alcoxicarbonilo, alquilsulfonilo, arilsulfonilo,
haloalquilsulfonilo y heterociclilsulfonilo, de manera alternativa R? y R® se pueden tomar
juntos para formar un anillo ciclico de 5-7 miembros;

El Anillo A se selecciona del grupo que consiste en:
U

(i) fenito;

(ii) naftilo; :

(i) Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-5
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-6

heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;
el Anillo A se puede ilustrar pero no se limita a los siguientes:

D O G
o 0 g

(O)n

[:\> f 0
a@ a@ o0
CO O
SO o QD O

donde

R' se selecciona |ndepend|entemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF3;, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R%)alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de

manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

T\
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R" representa opcionalmente 1-3 sustituyentes que se seleccionan
independientemente del grupo que consiste en alquilo C4-Cs lineal o ramificado,
haloalquilo C4-Cs lineal o ramificado, alcoxi C4-Cs, hidroxi, amino, alquilamino C;-Cs,
dialquilamino C+-Cs, halégeno, ciano y nitro;

Z se selecciona del grupo que consiste en:

(1) (CH2)N(R")C(O)N(R®) (CH);,

(2) {CH2IN(R")C(S)N(R®)(CHy);

(3') (CH2JN(R")C(O),

(4) C(O)N(R®)(CH2);

(5') (CH2)iN(R")C(O);

y (6") S(0)2N(R®)(CHo);

donde

iesOo1;

jesOo1;

R’ y R® se seleccionan independientemente del grupo que consiste en
hidrogeno y alquilo. '

El Anillo B se selecciona del grupo que consiste en:
RIV N

(i" fenilo;

(i) naftilo;

(ii"y Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

y (iv') un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

el Anilio B se puede ilustrar pero no se limita a los siguientes:

3
@

N
R?

Lo
1) (/O\D (/S\D é donde
N

On 35

o 40 R’ se selecciona
N NS independientemente del grupo que

[ND t?@ consiste en hidrégeno, alquenilo,
. o o alcoxialquilo, CF;, alquilo,
<O© (O\Q [OD kD@ alquilcarbonilo, alcoxicarbonilo,
45  arilo, heterocicloalquilo,

hidroxialquilo y (NR?R%alquilo, donde R? y R® se seleccionan independientemente del
grupo que consiste en hidrogeno, alquilo, alquilcarbonilo, alcoxicarbonilo, alquilsulfonilo,
arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de manera alternativa R? y R3 se
pueden tomar juntos para formar un anillo heterociclico de 5-7 miembros con N;

Yard
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RY representa opcionalmente 1-3  sustituyentes, se seleccionan
independientemente del grupo que consiste en alcoxi, alcoxialquilo, alcoxicarbonilo,
alquilo, ariloxi, arilalquilo, carboxi, ciano, halo, haloalcoxi, haloalquilo, hidroxi,
hidroxialquilo, nitro y —NR°R'®; donde R® y R'® se seleccionan independientemente del
grupo que consiste en hidrégeno, alquilo, alquilcarbonilo, arilo, arilalquilo, cicloalquilo,
cicloalquilalquilo, heterociclilo y heterociclilalquilo;

y cualquier sal o profarmaco farmacéuticamente aceptable.

(17) El compuesto de acuerdo con el parrafo 16, donde Z se selecciona del grupo que
consiste en (CH2IN(R')C(0), C(O)N(R®)(CHo), (CH2)N(R")C(O)N(R®)(CH2); Y
(CH2N(R")C(S)N(R®)(CH);

(18) El compuesto de acuerdo con los parrafos 16-17, donde Y se selecciona del grupo
que consiste en —(CH2)g—0O—(CH2)h—; —(CH2)g—NR1—(CH2)h—; —(CH,)g—
S(0)r—(CH2)h—; —(CH2)g—S0:N R®*—(CHz)h—; —(CH2)g—NR*SO,—(CHo)h—; —
(CHz)g— CO—(CHy)h—; —(CHz)g— C(O)NR?—(CHo)h—; —(CHz)g— NR?C(O )—
(CHz)h—; —(CH,)g—C=C—(CHy)h—; —(CH2)g— NR?C(O)NR®*—(CHz)h y una unién
simple.

(19) El compuesto de acuerdo con los péarrafos 16-18, donde el Anillo A y el Anillo B se
seleccionan independientemente del grupo que consiste en

JEOHeNeRY]

N
I\Q“ (O)n

N
e R?

O a0 oo
N 0 S

R’1

(20) El compuesto de acuerdo con el parrafo 16-19, donde W es C.

(21) Un método de uso de los compuestos de los péarrafos 1-20, donde los compuestos
se usan como moduladores de tirosina cinasa.

(22) El uso de los compuestos de los parrafos 1-20 en la preparacién de un
medicamento para el tratamiento o prevencion de enfermedades o afecciones
relacionadas con actividades de tirosina cinasa no reguladas que comprenden
administrar una cantidad terapéuticamente eficaz del compuesto de los parrafos 1-20
junto con un portador farmacéuticamente aceptable.

(23) El uso del parrafo 22, donde las enfermedades o afecciones se seleccionan del
grupo que consiste en trastornos metabolicos y de crecimiento celular, trastornos
proliferativos de los vasos sanguineos, trastornos inflamatorios, enfermedades
neurodegenerativas y trastornos inmunes.
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(24) El uso de los parrafos 22-23, donde las enfermedades o afecciones se seleccionan
del grupo que consiste en cancer colorrectal, cancer de pulmoén, cancer hematoldgico,
cancer renal, cancer de higado, cancer de mama, retinopatia diabética, degeneracion
macular, degeneracién macular relacionada con la edad, retinopatia del prematuro,
angiogénesis ocular, edema de retina, isquemia de retina, edema macular diabético,
edema macular cistoide, oclusién venosa de la retina, oclusion de rama venosa,
neovascularizacion preretinal, neovascularizacion coroidal inducida por laser,
neovascularizacion asociada a queratoplastia, glaucoma y tumores oculares, artritis,
restenosis, cirrosis hepatica, ateroesclerosis, psoriasis, diabetes mellitus, cicatrizacion,
inflamacion, enfermedades neurodegenerativas y trastornos inmunes.

(25) El uso de los parrafos 22-23, donde las afecciones y enfermedades son
cicatrizacion o para aliviar el rechazo a transplante. [sic]

(26) Una composicién farmacéutica que comprende una cantidad terapéuticamente
eficaz de un compuesto de acuerdo con los parrafos 1-20 junto con un portador
farmacéuticamente aceptable que es adecuado para la administracién sistémica,
parenteral, local o tépica.

(27) La composicion farmacéutica del parrafo 26, que se encuentra en la forma
seleccionada del grupo que comprende comprimidos, capsulas, inyecciones
intravenosas, inyecciones intramusculares, inyecciones locales, geles, ungientos y
cremas topicas, gotas para los 0jos, soluciones oftaimicas, suspensiones oftalmicas,
emuisiones oftalmicas, inyecciones intravitrea, inyecciones sub-tenon, implantes
bioerosionables oftdlmicos e insertos o medicamentos de liberacion mantenida no
bioerosionables.

(28) El uso de los compuestos de los parrafos 1-20 en la preparacion de un
medicamento para el tratamiento de enfermedades y afecciones, donde el medicamento
contiene una composicién farmacéutica aceptable de acuerdo con los parrafos 26 y 27.

BREVE DESCRIPCION DE LOS DIBUJOS

La Fig. 1 muestra una difraccioén de rayos X en polvo (XRPD) del Ejemplo 78;

La Fig. 2 muestra una difraccién de rayos X en polvo (XRPD) del Ejemplo 69;

La Fig 38 muestra una angiografia con fluoresceina (falla en la barrera
hematorretinal) del Ejemplo 121, Ejemplo 84 sodio, Ejemplo 83, Ejemplo 78, Ejemplo 75
sodio, Ejemplo 69, y Ejemplo 66; y %

La Fig 4 muestra una fotografia del fundus (vasodllatamon de la retina y
tortuosidad de vasos) del Ejemplo 121, Ejemplo 84 sodio, Ejemplo 83, Ejemplo 78,
Ejemplo 75 sodio, Ejemplo 69, y Ejemplo 66.

DESCRIPCION DETALLADA DE LA INVENCION

La presente invencién se refiere a una serie de compuestos con multiples
componentes aromaticos Utiles como inhibidores de la proteina tirosina cinasa. Los
compuestos de la presente invencion son Utiles para tratar enfermedades relacionadas
con la transduccion de sefales de tirosina cinasa no regulada, por ejemplo, céncer,
trastornos proliferativos de los vasos sanguineos, trastornos fibréticos y enfermedades
neurodegenerativas. En particular, los compuestos de la presente invencion son Utiles
para el tratamiento de cancer colorrectal, cancer de pulmén, cancer hematolégico,
cancer renal, cancer de higado, cancer de mama, retinopatia diabética, degeneracion
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macular, degeneracion macular relacionada con la edad, retinopatia del prematuro,
angiogénesis ocular, edema de retina, isquemia de retina, edema macular diabético,
edema macular cistoide, oclusion venosa de la retina, oclusion de rama venosa,
neovascularizacion preretinal, neovascularizacién coroidal inducida por laser,
neovascularizacion asociada a queratoplastia, glaucoma y tumores oculares, artritis,
restenosis, cirrosis hepatica, ateroesclerosis, psoriasis, diabetes mellitus, cicatrizacion,

rechazo a injertos, inflamacidén, enfermedades neurodegenerativas y trastornos
inmunes.

1. Compuestos de la invencion

En un aspecto de la invencion, los compuestos de la presente invencion se
pueden representar mediante la formula general |

RIV

Férmula |

donde

X se selecciona del grupo que consiste en NR', O y S(O)y;

nes0ounenterode1a?2; '

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R%alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anilio heterociclico de
5-7 miembros con N;

R' se selecciona del grupo que consiste en hidrégeno, halégeno, alquilo Cq a
Cs, S(O)R*, (CR°R®)4C(O)OR*, S(O}(CR®°R®)4C(O)OR*, (CR°R®)sAr, NR*(CR°R®)4Ar,
O(CR°R%)4Ar, S(O)(CR°R%4Ar, (CR°R%)4S(O}R*, NR*(CR°R®)¢S(O)R*, O(CR°R%q
S(O)R*, S(O}XCR°R®.S(O}R*, (CR°R®4C(O)N(R*2, NR*(CR°R®)4C(O)N(R?)z,
O(CR°R®)4C(O)N(RY2, S(O(CR°R®).C(O)N(R%2, (CR°R®)4OR*, S(O){(CR°R®4OR",
(CR° R%40SO.,R*, S(OCR°R%,0SO.R*, (CR°R%)4P(O)(OR%2  S(O)(CR®
R%).P(0)(OR*,, OC(O)(CR°R®)3N(R*2 C(O)(CR°R®)4N(R%,, C(O)N=S(O)R°® R,
NR2C(0)(CR°R®)4N(R%)2, (CR°R®)4R®, S(O):(CR°R®)4R®, HNC(O)R®, HN-C(O)OR*,
(CR°R®)4N(RY..  S(O)(CR°R®¢N(R%.,  OC(O)OR*,  (CR°R®)4C(O)(CR°R%)4R",
(CR°R®)4C(O)(CR®R®)4OR*, y (CR°R®)4C(0)(CR°R®)¢N(R*,, donde cada R* se
selecciona independientemente del grupo que consiste en hidrégeno, hidroxilo, alquilo
C4-Cg, arilo, hidroxialquilo C,-Cs, alcoxialquilo C4-Cg, (CR°R®)q y N(R?)2 puede formar un
anillo heterociclico de 3-7 miembros que comprende aziridina, azetidina, pirrolidina, 5-
fluoropirrolidina, piperidina, 6-fluoropiperidina, N-metilpiperazina, morfolina, 2,6-
dimetilmorfolina, tiomorfolina y donde dicho anillo heterociclico se puede sustituir
opcionalmente con hasta tres de R®; donde R® y R® se seleccionan independientemente
del grupo que consiste en hidrégeno, halo, hidroxilo, alquilo C4-Cs, hidroxialquilo C4-Cg,
alcoxialquilo C1-Csg, alcoxicarbonilalquilo, alcoxicarbonilo, hidroxicarbonilo,
hidroxicarbonilalquilo, amida, alquilamida, - amidoalquilo, sulfonato y CR°R® puede
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representar un anillo carbociclico o heterociclico de entre 5 y 6 carbonos o de manera
alternativa, (CR°R®)y y (CR°R®), pueden formar un anillo carbociclico o heterociclico de
3-7 miembros, donde el anillo se puede sustituir opcionalmente con hasta tres de
hidroxilo, halo, alquilo C4-Cg, hidroxialquilo C4-Cg, alcoxialquilo  C4-Cg,
alcoxicarbonilalquilo, alcoxicarbonilo, hidroxicarbonilo, hidroxicarbonilalquilo, amida,
alquilamida, amidoalquilo y sulfonato;
aesOounenterode1ag;
desOounenterode 1as5;
eesunenterode 1 a4,
fesOounenterode 1a2;

R" se selecciona independientemente del grupo que consiste en hidrégeno,
alcoxi, alcoxialcoxi, alcoxialquilo, alquilo, ariloxi, ariloxialquilo, halo, haloalcoxi,
haloalquilo, hidroxi, hidroxialcoxi, hidroxialquilo, (NR®R®alcoxi, (NR*R%alquenilo,
(NR®R®%alquilo, (NR?R®)carbonilalquenilo y (NR?R%carbonilalquilo, donde R® y R® se
seleccionan independientemente del grupo que consiste en hidrégeno, alquilo,
alquilcarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa, R?y R®y se pueden tomar juntos para formar un anillo heterociclico
de 5-7 miembros con N;

besOounenterode1az;

Y se selecciona del grupo que consiste en:

(1) —(CH2)g—O0—(CHz)h—;

(2') —(CHz)g—NR'—(CHz)h—;

(3) —(CH2)g—S(0)n—(CHz)h—;

(4') —(CHz)g—S02N R*—(CHz)h—;

(5") —(CHz)g—NR*SO;—(CHg)h—; :

(6") —(CHz)g— CO—(CHz)h—;

(7') —(CHz)g— C(O)NR°—(CHg)h—;
(8) —(CH2)g— NR®C(O )—(CHz)h—;
(9) —(CHz)g—C=C—(CH)h—; 1

(10’) —(CHz)g— NR?C(O)NR®*—(CH»)h—

(11") —(CHz)g—(CH)h—;

(12') —(CHz)g—CF>—(CHz)h—;

(13") —(CH2)g—CClo—(CHz)h—;

(14’) —(CHz)g—CHF—(CH2)h—;

(15’) —(CHz)g—CH(OH)—(CHz)h—;

(16") —(CHz)g—CR?R°*—(CHo)h—; -

(17") —(CHz)g—C=C—(CHz)h—;

y (18") una unién simple;

donde

gesOounenterode1ag;

hes0ounenterode 1a3;

R' se selecciona independientemente del grupo que consiste en hidrogeno,
alguenilo, alcoxialquilo, CF3, alquilo, . alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R®alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrogeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

R? y R® se seleccionan independientemente del grupo que consiste en
hidrogeno, alquilo, alcoxicarbonilo, alquiléulfonilo, arilsulfonilo, haloalquilsulfonilo y
heterociclilsulfonilo, de manera alternativa R? y R® se pueden tomar juntos para formar
un anillo ciclico de 5-7 miembros;
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El Anillo A se selecciona del grupo q'ue consiste en:
o

(i) fenilo;

(i) naftilo;

(ii) Un grupo heteroarilo monocncluco de 5 o 6 miembros que tiene 1-5
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S; (_

y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-6
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

el Anillo A se puede ilustrar pero no se limita a los siguientes:

Doy O G
o Do

(O)n

[\> F” 0> D
C@ 0@ a®
(D O
SOIEG® []@ L@

donde

R' se selecciona mdependlentemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF;, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR®R%alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haioalquilsuifonilo y heterocicliisulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N; i

R" representa opcionalmente 1-3 sustituyentes que se seleccionan
independientemente del grupo que consiste en alquilo C¢-Cs lineal o ramificado,
haloalquilo C+-Cs lineal o ramificado, alcoxi C4-Cs, hidroxi, amino, alquilamino C-Cs,
dialquilamino C¢-Ce, halégeno, ciano y nitro;

Z se selecciona del grupo que consiste en:

(1) (CHz)N (R7)C( IN(R®)(CH2);

(2') (CH2)N(R")C(S)N(R®)(CHy);

(3") (CH2)N(R")C(O),

(4') C(O)N(R®)(CHy);

(5") (CH2)iN(R")C(O);

y (6') S(0)2N(R%) (CH);

donde

iesO0o01;

jesOo01;

R’y R8 se seleccionan mdependlentemente del grupo que consiste en
hidrégeno y alquilo; :

T
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El Anillo B se selecciona del grupo que consiste en:
RIV

(i") tenilo;

(ii') naftilo;

(i) Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

y (iv') un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-3
heterodtomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

el Anillo B se puede ilustrar pero no se limita a los siguientes:

O oy QG

L o0
D LI
S0 G0 QO L0

donde

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alguenilo, alcoxialquilo, CF3;, alquilo, . alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R®alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrogeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N,;

RY  representa opcionalmente 1-3 sustituyentes, se seleccionan
independientemente del grupo que consiste en hidrégeno, alcoxi, alcoxialquilo,
alcoxicarbonilo, alquilo, ariloxi, arilalquilo, carboxi, ciano, halo, haloalcoxi, haloalquilo,
hidroxi, hidroxialquilo, nitro y —NR°R'®, donde R® y R'® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo, arilo,
arilalquilo, cicloalquilo, cicloalquilalguilo, heterociclilo y heterociclilalquilo.

En otro aspecto de la invencion, los compuestos de la presente invencion se
pueden representar mediante la formula general Il:
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y 4
Y\/QIRIII
R“b E\V]V Q } R5
N’/\k//‘*n»/U\N:‘S\,
X R®
Férmula Il
donde
WesCoN;

X se selecciona del grupo que consiste en NR', O y S(O),;

nesQounenterode 1a?2;

R’ se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CFs;, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR®R%alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar Juntos para formar un anillo heterociclico de
5-7 miembros con N;

R® y R® se seleccionan lndependlentemente del grupo que consiste en
hidrogeno, halo, hidroxilo, alquilo C;-Cg, hidroxialquilo C4-Cg, alcoxialquilo Cs-Cg,
alcoxicarbonilalquilo, alcoxicarbonilo, hidroxicarbonilo, hidroxicarbonilalquilo, amida,
alquilamida, amidoalquilo, sulfonato;

R" se selecciona independientemente del grupo que consiste en hidrégeno,
alcoxi, alcoxialcoxi, alcoxialquilo, alquilo, ariloxi, ariloxialquilo, halo, haloalcoxi,
haloalquilo, hidroxi, hidroxialcoxi, hidroxialquilo, (NR?R%alcoxi, (NR®R®*alquenilo,
(NR?R%)alquilo, (NR?R®)carbonilalquenilo y (NR?R®)carbonilalquilo, donde R® y R® se
seleccionan independientemente del grupo que consiste en hidrogeno, alquilo,
alquilcarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfoniio; de

manera alternativa, R?y R®y se pueden tomar juntos para formar un anilio heterociclico
de 5-7 miembros con N;

besOounenterode 1 az;

Y se selecciona del grupo que consiste en:

(1) —(CH2)g—O0—(CH2)h—;

(2') —(CH2)g—NR'—(CHz)h—;

(3") —(CH2)g—S(0)n—(CH2)h—;

(4") —(CH2)g—S0:2N R*>—(CHz)h—;

(5') —(CH2)g—NR*SO;—(CHz)h—; -

(6") —(CHz)g— CO—(CHz)h—;

(7') —(CHz)g— C(O)NR*—(CHz)h—;

(8") —(CH2)g— NR?C(O )—(CHz)h—;

(9) —(CHz)g—C=C—(CHo)h—;

(10’) —(CH2)g— NR2C(0O)NR*—(CHy)h—

(11) —-(CHg) —(CHz2)h—; :

(12") —(CH2)g—CF>—(CHz)h—;

(13') —(CH2)g—CCl—(CHa)h—;

(14’ —(CH2)g—CHF—(CH2)h—; ¢

(15') —(CH2)g—CH(OH)—(CHz)h—;
(16') —(CHz)g—CR*R*—(CHz)h—;
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(17°) —(CHz)g—C=C—(CH)h—

y (18’) una unién simple;

donde

gesOounenterode 1a3;

hesOounenterode 1 a3;

R' se selecciona independientemente del grupo que consiste en hidrogeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR®R®)alquilo, donde R? y R® se seleccionan
independientemente del grupo que consiste en hidrogeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsuifonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

R? y R® se seleccionan independientemente del grupo que consiste en
hidrégeno, alquilo, alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsuifonilo y
heterociclilsulfonilo, de manera alternativa R® y R® se pueden tomar juntos para formar
un anillo ciclico de 5-7 miembros;

El Anillo A se selecciona del grupo que consiste en:
"’L,q,

Sel,

(i) fenilo;

(ii) naftilo; :

(i) Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-5
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S

y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-6

heterodtomos que se seleccionan independientemente del grupo que consiste en O, Ny
S; ‘
el Anillo A se puede ilustrar pero no se limita a los siguientes:

Oy G
oo O

N
¥ ©),

[N‘> O‘ 0> 0
C@ G@ 2

“[Q O
d@C@U@@@

donde

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR®R%alquilo, donde R? y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de

manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

70
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R" representa opcionalmente 1-3 sustituyentes que se seleccionan
independientemente del grupo que consiste en alquilo C,-Cs lineal o ramificado,
haloalquilo C4-Cs lineal o ramificado, alcoxi C4-Cs, hidroxi, amino, alquilamino C;-Cs,
dialguilamino C4-Cg, halégeno, ciano y nitro;

Z se selecciona del grupo que consiste en:

(1") (CH2)N(R")C(O)N(R®)(CHy);

(2') (CH2IN(R")C(S)N(R®)(CHy);

(3) (CH)JIN(R")C(O),

(4) C(O)N(R®)(CHy);

(5") (CH2)JiN(R")C(0),

y (6') S(0)2N(R®)(CH);

donde

ies0o1;

jesO0o01;

R” y R® se seleccionan independientemente del grupo que consiste en
hidrégeno y alquilo: f

El Anillo B se selecciona del grupo que consiste en:
RIV :

(i") fenilo;

(ii") natftilo;

(i) Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

el Anillo B se puede ilustrar pero no se limita a los siguientes:

a3 O O G
DQO

(O)n

[\> Lo o

@ C@ 0

¢ O
SONESOINGS OQ

donde

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF,, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R%alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de

FA
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manera alternativa R® y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

RY representa opcionalmente 1-3 sustituyentes, se seleccionan
independientemente del grupo que consiste en alcoxi, alcoxialquilo, alcoxicarbonilo,
alquilo, ariloxi, arilalquilo, carboxi, ciano, halo, haloalcoxi, haloalquilo, hidroxi,
hidroxialquilo, nitro y —NR°R'®; donde R® y R'® se seleccionan independientemente del
grupo que consiste en hidrégeno, alquilo, alquilcarbonilo, arilo, arilalquilo, cicloalquilo,
cicloalquilalquilo, heterociclilo y heterociclilalquilo;

e incluye cualquier sal o profarmaco farmacéuticamente aceptable.

Salvo que se indique lo contrario, la referencia a un compuesto se debera
interpretar ampliamente como que incluye compuestos, sales farmacéuticamente
aceptables, profarmacos, tautémeros, estereoisémeros, diaestereoisomeros, formas
solidas alternativas, formas cristalinas, formas polimérficas, hidratos, solvatos,
metabolitos, mezclas de estereoisémeros, mezclas de formas cristalinas, complejos no
covalentes y combinaciones de los mismos de una entidad quimica de una estructura o
nombre quimico descritos. Cada vez que exista un conflicto entre el nombre quimico y
el dibujo de su estructura, el dibujo de su estructura se deberd usar para interpretar el
compuesto de la presente invencion. :

Una sal farmacéuticamente aceptable es cualquier sal del compuesto original
que es adecuado para la administracion a un animal o humano. Una sal
farmacéuticamente aceptable también se refiere a cualquier sal que se puede formar in
vivo como resultado de la administracién de un acido, otra sal o un profarmaco que se
convierte en acido o sal. Una sal comprende una o mas formas iénicas del compuesto,
tales como un acido o base conjugados, asociados a uno o mas contraiones
correspondientes. Las sales se pueden formar de o pueden incorporar uno 0 mas
grupos acidos desprotonados (por €j., acidos carboxilicos), uno o mas grupos basicos
protonados (por €j., aminas) o0 ambos (por €j., zwitteriones).

Un "profarmaco" es un compuesto que al administrarse al cuerpo de un sujeto
(tal como un mamifero) se descompone en la senda metabdlica del sujeto para
proporcionar un compuesto activo de Férmula |I. Mas especificamente, un profarmaco
es un compuesto activo o inactivo "enmascarado” que se modifica quimicamente a
través de una accién fisiologica in vivo, tal como, hidrolisis, metabolismo y similares, en
un compuesto de la presente invencion luego de la administracion del profarmaco al
sujeto o paciente. Una forma comuan de un profarmaco es un grupo de acido carboxilico
enmascarado. Los ejemplos de un anion carboxilatc enmascarado incluyen una
variedad de ésteres, tales como alquilo (por ejemplo, metilo, etilo), cicloalquilo (por
ejemplo, ciclohexilo), aralquilo (por ejemplo, bencilo, p-metoxibencilo) vy
alquilcarboniloxialquilo (por ejemplo, pivaloiloximetilo). Las aminas se enmascararon
como derivados sustituidos por ariicarboniloximetilo que se escinden mediante
esterasas in vivo que liberan el farmaco libre y formaldehido (Bundgaard J. Med. Chem.
2503 (1989)). También, los farmacos que contienen un grupo de NH acido, tal como
imidazol, imida, indol y similares, se enmascararon con grupos de N-aciloximetilo
(Bundgaard Design of Prodrugs, Elsevier (1985)). Los grupos hidroxi se enmascararon
como ésteres y éteres. EP 039,051 (Sloan and Little, 11 de abril de 1981) describe
profarmacos de Acido hidroxamico con base en Mannich, su preparacion y uso. Por
ejemplo, la conversion puede ocurrir por hidrélisis de un grupo éster o algun otro grupo
biolégicamente labil. La preparaciéon del profarmaco se conoce en la técnica. Por
ejemplo, “Prodrugs and Drug Delivery Systems,” que es un capitulo de Richard B.

3L
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Silverman, Organic Chemistry of Drug Design and Drug Action, 2d Ed., Elsevier
Academic Press: Amsterdam, 2004, pp. 496-557, proporciona mas detalles del sujeto.

Los tautémeros son isdbmeros que se encuentran en equilibrio rapido entre ellos.
Por ejemplo, los tautémeros se pueden relacionar mediante la transferencia de un
protén, atomo de hidrégeno o ion hibrido. Salvo que se describa de forma inequivoca o
explicita la estereoquimica, se pretende que una estructura incluye cada
estereoisdmero posible, ambos puros o en cualquier mezcla posible.

Las formas sélidas alternativas son formas sélidas diferentes de aquellas que
pueden ocasionarse de la practica de los procedimientos descritos en la presente. Por
ejemplo, las formas solidas alternativas pueden ser formas amorfas, formas cristalinas,
polimorfos y mezclas de los mismos.

Los complejos no covalentes son complejos que se pueden formar entre el
compuesto y una 0 mas especies que no implican una interaccién de unién covalente
entre el compuesto y las especies quimicas adicionales. Pueden o no tener una
proporcion especifica entre el compuesto 'y las especies quimicas adicionales. Los

ejemplos pueden incluir solvatos, h|dratos complejos de transferencia de cargo vy
similares.

2. Usos, formulacion y administracion

La presente invencién también se refiere al uso de los compuestos como
moduladores e inhibidores de la proteina tirosina cinasa. Estos compuestos se pueden
usar para tratar enfermedades relacionadas con la transduccién de senales de tirosina
cinasa no regulada, por ejemplo, diversos canceres, trastornos proliferativos de los
vasos sanguineos, trastornos fibréticos y enfermedades neurodegenerativas. En
particular, los compuestos de la presente invencion son utiles para el tratamiento y/o
prevencion de cancer colorrectal, cancer de pulmén, cancer hematoldgico, cancer renal,
cancer de higado, cancer de mama, retinopatia diabética, degeneracion macular,
degeneracion macular relacionada con la edad, retinopatia del prematuro, angiogénesis
ocular, edema de retina, isquemia de retina; edema macular diabético, edema macular
cistoide, oclusidon venosa de la retina, oclusion de rama venosa, neovascularizacion
preretinal, neovascularizacion coroidal inducida por laser, neovascularizacién asociada
a queratoplastia, glaucoma y tumores oculares, artritis, restenosis, cirrosis hepatica,
ateroesclerosis, psoriasis, diabetes mellitus, cicatrizacién, rechazo al implante,
inflamacion, enfermedades neurodegenerativas y trastornos inmunes en el ser humano.

Para los fines de la presente descripcion, "tratar", "que trata" o "tratamiento” se
refiere al diagnéstico, cura, alivio, tratamiento o prevencion de la enfermedad u otra
afeccion no deseada. -

La presente invencion también se refiere a la preparaciéon de un medicamento
para el tratamiento y prevencién de enfermedades y afecciones relacionadas con
actividades anormales de receptores de tirosina cinasa. EI medicamento contiene una
composicion  farmacéuticamente aceptable que comprende una cantidad
terapéuticamente eficaz de los compuestos de la presente invencién junto con el
portador farmacéutico aceptable.

Las composiciones farmacéuticas aceptables contienen una cantidad
terapéuticamente eficaz de los compuestos de la presente invencion. Estas

kY
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composiciones se pueden usar como un medicamento y se pueden administrar a un
mamifero, tal como una persona que lo necesita. Los diferentes tipos de formas de
dosificacion adecuadas y medicamentos son conocidos en la técnica y se pueden
adaptar facilmente para la administracion de compuestos de la presente invencion, tales
como de modo no taxativo, administraciéon sistematica, parenteral, local y topica. Las
formas de dosificacién pueden ser comprimidos, capsulas, inyecciones intravenosas,
inyecciones intramusculares, inyecciones Idcales, geles, unglentos y cremas tdpicas,
gotas para los ojos, soluciones oftalmicas, suspensiones oftalmicas, emulsiones
oftalmicas, inyecciones intravitrea, inyeccidnes sub-tenon, implantes bioerosionables
oftdlmicos e insertos o medicamentos de' liberacién mantenida no bioerosionables,
aerosoles y unglentos nasales, diversas preparaciones rectales o vaginales.

3. Ejemplos
Algunos de los compuestos de la presente invencién se enumeran en la Tabla |.

Tabla 1: Ejemplos de compuestos: de la presente invencion

4



Ejemp
lo
No

Estructura
guimica

MW

Nombre quimico

506

Acido [({5-{4-(2-fluoro-
5-{[{2-fluoro-5-
metilfenil)amino]carboni
1} fenoxi)piridin-2-il]-
1H-pirrol-3-
il}carbonil)aminojacétic

o]

520

[({5-{4-(2-fluoro-5-
{[(2~-fluoro-5-
metilfenil)amino]carbon
il}fenoxi)piridin-2-
ilj-1H-pirrol-3-
il}carbonil)aminoljaceta

to de metilo

460

Acido ({[5-(4-{3-[ (3~
metil-2-
furoiljamino]lfenoxi}piri
din-2-il)-1H-pirrol-3-
il]carbonil}amino)acétic

[e]

474

({{5-(4-{3-[(3-metil-2-
furoilj)amino]fenoxi}piri
din-2-il)-1H-pirrol-3-
il]carbonil}amino)acetat

o de metilo

402

Acido 5-[4-({3-[(3-
metil—é—
furoil)amino]fenil}amino
}piridin-2-il]1-1H-

pirrol-3-carboxilico

416

5-[4-({3-[(3-metil-2-
furoil)aminojfenil}amino
ypiridin-2-il]-1H-
pirrol-3-carboxilato de

metilo

39



464

5-[4-(2-fluoro-5-{[(2-
fluoro-5-
metilfenil)amino]carbon
il}fenoxi)piridin-2-
i1}-N-hidroxi-1H-

pirrol-3-carboxamida

533

4-fluoro-N-(2-fluoro-
S5-metilfenil)-3-[(2-
{4-11(3-
hidrbxipiperidin—l—
il)carbonil}-1H-
pirrol-2-il}piridin-4-

il)oxi]benzamida

505

N-(2,3-
dihidroxipropil)-5-{4-
(3-{[{2-fluoro-5-
metilfenil)aminojcarbon
il}fenoxi)piridin-2-
il1}~1H-pirrol-~3-

carboxamida

10

501

N-(2rfluoro-5-
metilfenil)-3-[(2-{4-

[ (3-hidroxipirrolidin-1-
il)carbonil])-1H-pirrol-
2-ilypiridin-4-

il)oxi)benzamida

11

446

5-{4-(3-{[(2-fluoro-5-
meti}fenil)amino]carbonil)
fenoxi)piridin-2-i1]-N-
hidroxi-1H-pirrol-3-

carboxamida

12

463

5-[4-(2-fluoro-5-{[ (2-
fluoro-5-
metiifenil)amino]carboni
l}fenoxi)piridin-2-ilj}-
1H—p}rrol—3—carboxilato

de metilo

3b
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449

Acido 5-[4-(2-
fluoro-5-{[(2-
fluoro-5-
metilfenil)amino]car
bonil}fenoxi)piridin
-2-il])-1H-pirrol-3-

carboxilico

14

430

N-etil-5-(4-{3-[(3-
metil-2-
furoil)amino]fenoxi}pi
ridin-2-il)-1H-pirrol-

3-carboxamida

15

476

N-(2,3-
dihidroxipropil)-5-(4-
{3-{(3-metil-2-
furoil)amino]fenoxi}pir
idin-2-il)-1H-pirrol-3-

carboxamida

16

402

5-(4-{3-[(3-metil-2-
furoil)amino]fenoxi}p
iridin-2-il)-1H-

pirrol-3-carboxamida

17

418

N—hidroxi—S—(4—{3—[(34
mefil—z-

furoil)amino]fenoxi}pi
riéin—z—il)—lﬂ-pirrol—

3-carboxamida

18

472

N-(3-{(2-(4-{[(3R)-3-
hidroxipirrolidin-1-
il]cérbonil}—lH—pirrol—
2-ilypiridin-4-
il)joxi}fenil)-3-metil-2-

furamida

3
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431

Acido 5-{4-[3-(2-Fluoro-
5-metil-fenilcarbamoil)-
fenoxi)-piridin-2-il}-

1H-pirrol-3-carboxilico

20

445

5-[4-(3-{[(2-Fluoro-5-

metilfenil)amino]carbonil
}fenoxi)piridin-2-i1]-1H-
pirrol-3-carboxilato de

metile

21

477

5-(4-{3-[(3-metil-2-

furoil)amino]fenoxi}pir
idin-2-il)-1H-pirrol-3-
carboxilato de 2,3-

dihidroxipropilo

22

413

Acido 5-[4-(3-{[(3-
metilfenil)aminojcarbonil}
fenoxi)piridin-2-il}-1H-

pirrol-3-carboxilato de

metilo

23

427

S-[4-(3-{[(3-
metilfenil)aminojcarbonil}
fenoxi)piridin-2-il]-1H-

pirrol-3-carboxilico

24

464

5-[4-(3-{{(3-metil-2-
tienil)carboniljamino}fe
noxi)piridin-2-ilj-1H-
pirrol-3-carboxilato de

2-hidroxietilo

3%



25

447

5-(4-{3-[(3-metil-2-
furoil)aminolfenoxi}piri
din-2-il)-1H-pirrol-3-
carboxilato de 2-

hidroxietilo

26

419

Acido S—{4-(3-{[(3-
metil-2-
tienil)carboniljamino}fe
noxi)piridin-2-il]-1H-

pirrol-3-carboxilico

27

433

5-[4-(3-{[(3-metil-2-
tiénil)carbonil]amino}fe
noki)piridin—Z—il]—lH—
pirrol-3-carboxilato de

metilo

28

421

Acido 5-(4-{4-fluoro-
3-[(3-metil-2-
furoiljamino]fenoxi}p
iridin-2-il)-1H-

pirrol-3-carboxilico

29

435

5-(4-{4-fluoro-3-[ (3~
metil-2-
furoilj)amino]fenoxi}pi
ridin-2-il)-1H-pirrol-
3-carboxilato de

metilo

30

479

N-[dimetil (6xido)-
lambda~4~-
sulfanilideno]-5-(4-{3-
[ (3-metil-2-
furoil)amino]fenoxi}piri
din-2-il)-1H-pirrol-3-

carboxamida

29



N-(3-{[2-(4-{[(38)-

Jiﬁk o, cu, qninal 3-hidroxipirrolidin-
o ' .
R 1-iljcarbonil}-1H-
31 . o 472
) ?f>w{ - pirrol-2-il)piridin-
LAve 4-iljoxi}fenil)-3-
metil-2-furamida
o on Acido S5—(4-{3-[(3-
. /@ (L metil-2-
Yoo furoil)amino}fenoxi}pi
32 | = 403 L , .
> o ridin-2-il)-1H-pirrol-
= V4
N S H 3-carboxilico
H
O ~FTH, 5_(4-{3-[(3-metil-2-
o FwH
/Ei:j furoil)amino)fenoxi}pir
33 ° 417 idin-2-il)-1H-pirrol-3-
=
L = o 9 carboxilato de metilo
N - ¢ '
H Hoc
° i/ ¢ M 3-metil-N~-(3-{[2-(1H-
° " pirrol-2-il)piridin-4-
34 o ,I::t:j 359 iljoxi}fenil)-2-
s furamida
N Vs
H
wo A9 4-(4-{3-[(3-metil-2-
o H furoil)amino])fenoxi}pir
35 °© 417 idin-2-il)-1H-pirrol-2-
e carboxilato de metilo
- °
R
& CH.
H
cH 2-fluoro-5-metil-N-(4-
jrl:ij {(2-(1lH-pirrol-2-
36 o J:::TN AU 387 il)piridin-4-
qfiLji:> il)Joxi}fenil)benzamida
)
N
“m 3-metil-N-{4-{{2-(1H-
J:::Iﬁ d pirrol-2-il)piridin-4-
o
iljoxi}fenil)-2-
37 AN 359 : :
R furamida
N -2
H

40



Ejemplo
No

Estructura
quimica

MW

Nombre quimico

38

573

5-{4-(4-({[(2-fluoro-5-
metilfenil)aminojcarbonil}amino)fenoxi]piridin-2-il}-N-{(3-

morfolin-4-ilpropil)-1H-pirrol-3-carboxamida

39

479

5~{4-[3-fluoro-4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-i1}-N-

hidroxi-1H-pirrol-3-carboxamida

40

521

Acido {[(4-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-2-

tienil)carbonil)amino}acético

41

535

{[(4-{4-[4-({[(2-fluoro-5~
metilfenil)aminojcarbonil}amino)fenoxi]piridin-2-i1}-2-

tienil)carbonil Jamino}acetato de metilo

o]
>
ﬁ”)a
o GM,
F
H H
N\WN 4-{4-(4-({[(2-fluoro-5-
0/[::r ° metilfenil)amino}carbonil}amino)fenoxijpiridin-2-
4 CH,
2 ] = 478 il}tiofeno-2-carboxilato de metilo
o
R
0 -CH,
F quinl

43

603

Acido (4S)-5-(etilamino)-4-{[(5-{4-[3-fluoro-4-({[(3-
metilfenil)aminojcarbonil}amino)fenoxijpiridin-2-il}-

1H-pirrol-3-il)carbonil]amino}-5-oxopentanoico

&\



44

quinl

659

(4S)-5-(etilamino)-4-{[ (5-{4-[3-fluoro-4~-({[(3-
metilfenil)aminojcarboniljamino)fenoxi]piridin-2-i1}-1H-
pirrol-3-il)carboniljamino}-5-oxopentanoato de terc-

butilo

Acido (25)-5-terc-butoxi-2-{[(5-{4-[3~fluoro-4-({[ (3~

[ qnirl
SN U N RS
oj;y o‘E; metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-
o 1H-pirrol-3-il)carbonil Jamino}-5-oxopentanoico
45 Qg e | 632
bR
F
Xcu'
Di(l"
Fon
) T;j 2-{[(5-{4-[3-fluoro-4—({f (3-
o
X CH, metilfenil)amino}carbonil}amino)fenoxi)piridin-2-il}-1H-
> 00
46 N// 9 §Obm 646 pirrol-3-il)carbonil]amino}pentanodicato de 5-terc-butil
H H
l-metilo
%CH,
H,C' CH,
E
H
J:i]N\WNTE;] 2-{[(5-{4-[3-fluoro-4-({[(3-
o
o
§ CH, on metilfenil)amino]carbonil}amino)fenoxijpiridin-2-il}-1H-
. o,
47 ~ o 664 pirrol-3-il)carbonil]amino}pentanodioato de bis(2-
N H\,\co
hidroxietilo)
Ho-/ﬁo
Acido 3-{[(5-{4-[3-fluoro-4-({[(3-

48

Tz 0

518

metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-

pirrol-3-il)carbonil jamino}propanoico

49

576

Acido 2-{[(5~{4-[3-fluoro-4-({[(3-
metilfenil)amino]carbonil}amino)fenoxijpiridin-2-il}-1H-

pirrol-3-il)carbonil)amino}pentanodioico

4T



50

615

1-(3-{[(5~{4-{4-({[(2~fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
pirrol-3-il)carbonil]amino}propil)pirrolidina-2-carboxilato

de metilo

51

£ Chiral

573

5-{4-[4-({[(2-fluoro-5-
metilfenil)amino}carbonil}amino)fenoxi]piridin-2-i1}-N-{2-
[(35)-3-hidroxipirrolidin~1-il]-2-oxoetil}-1H-pirrol-3-

carboxamida

52

619

N-{4-[(2,3~dihidroxipropil) (metil)amino]-4-oxobutil}-5-
{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-i1}-1H-

pirrol-3-carboxamida

53

615

5~{4-{4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi)piridin-2-1i1}-N-[4-
(3-hidroxipiperidin-1-il)-4-oxobutil]-1H-pirrol-3-

carboxamida

54

605

N-{4-[(2,3-dihidroxipropil)jamino]-4-oxobutil}-5-{4-[4-
({[(2~fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-

pirrol-3-carboxamida

55

531

N-{4-amino-4-oxobutil)-5-{4-[4-({[ (2-fluoro-5-
metilfenil)amino)carboniljamino)fenoxi]piridin-2-il}-

1H-pirrol-3-~carboxamida

45



56

577

N-{2-[(2,3-dihidroxipropil)amino]-2-oxoetil}-5-{4~-{4-({{(2-
fluoro-5-metilfenil)amino]carbonil}amino)fenoxi}piridin-2-

il}-1H-pirrol-3-carboxamida

57

664

2-{[(5-{4-[4~({[(2-fluorO-5-
metilfenil)amino]carbonil}amino)fenoxijpiridin-2-il}-1H-
pirrol-3-il)carbonil ]amino}pentanodioato de

5-(2,3-

dihidroxipropil) l-metilo

58

724

2-{[(5-{4=-[4-({[(2~-fluoro-5~
metilfeni)amino]carbonil}amino)fenoxilpiridin-2-il}-1H-
pirrol-3-il)carbonil]amino}pentanodioato de bis(2,3-

dihidroxipropilo)

59

HO

590

Acido 4-{[(5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H~

pirrol-3-il)carboniljamino}-5-metoxi-5-oxopentanoico

60

559

N-[4-(etlamino)-4-oxobutil}-5-{4-{4-({[(2-fluoro-5-
metilfenil)amino)carbonilyamino)fenoxi}piridin-2-il}-1H-

pirrol-3-carboxamida

61

601

5-{4-{4~-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi}piridin-2-i1}-N-
[4-(3-hidroxipirrolidin-1-il)-4-oxobutil}-1H-pirrol-3-

carboxamida

44



62

547

5-{4-[4-({[(2~-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxijpiridin-2-il}-N-[4-

hidroxiamino)-4-oxobutil}-1H-pirrol-3-carboxamida

63

576

Acido 2-{[(5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-

pirrol-3-il)carbonil jamino}pentanodioico

2-{((5-{4-[4-({[(2-fluorO~5~-

metilfeni)amino]carbonil}amino)fenoxi]piridin-2-il1}-1H-

CH,
64 7 oyﬂ?H' 604 pirrol-3-il)carboniljamino}pentanodioato de dimetilo
N / N =
H H \_ﬂ>ﬁ
HC O
’ n‘wﬁ f Acido 1-[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
° J:tj ° metilfenil)aminojcarbonil}amino)fenoxi]piridin-2-il}-1H-
CH
65 I‘t o 562 pirrol-3-il)carbonil)pirrolidin-3-carboxilico
= 4
N
H k:> o
~

66

550

Aacido 4-{[(5-{4-[3-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxilpiridin-2-il}-1H-

pirrol-3-il)carboniljamino}butanoico

67

578

4-{[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1K-

pirrol-3-il)carbonil)amino}butanocato de etilo

a5



Acido 4-{[(5-{4-[3-fluoro-4-({[(3-

metilfenil)amino]carbonil}jamino)fenoxilpiridin-2-il}-

68 N 3 532 1H-pirrol-3-il)carbonil]amino}butanoico
> o]
// // OH
iy
F £
Now Acido 3-{[(5-{4-[3-fluoro-4-({[ (2-fluoro-5-
o o metilfenil)aminojcarboniliamino)fenoxi}piridin-2-il}-
69 [ i 536 1H-pirrol-3-il)carbonil]amino}propanoico
P ° o

70

\ 3
0
N /
v/ N o
R H

474

N-etil-5-{4-{3-fluoro-4-({[(3-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-

pirrol-3-carboxamida

Acido {{(5-{4-[3-fluoro-4-({[(3-

metilfenil)amino]carbonil}amino)fenoxilpiridin-2-il}-1H-

CH,
71 503 pirrol-3-il)carbonil]amino}acético
HO
{[(5-{4-[3-fluoro-4-{{[(3-
metilfenil)amino)carbonil}amino)fenoxi]piridin-2-11}-1H~
CH,
72 518 pirrol-3-il)carbonil}amino}acetato de metilo
O\
CH,
1-(2-fluoro-4-{[2-(4-{[ (3R)-3-hidroxipirrolidin-1-
L quinl .
Ji‘:(-'}f S iljcarbonil}-1H-pirrol-2-il)piridin-4-iljoxi}fenil)—-3-
73 > 516

(3-metilfenil)urea

4b



1-(2-fluoro-4-{[{2-(4-[(3-hidroxipiperidin-1~il)carbonil]-

lH-pirrol-2-il)piridin-4-iljoxi}fenil}-3-(3-

74
530 metilfenil)urea
4

Acido S-{4-[3-fluoro-4-({[(3-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-

75 446
pirrol-3-carboxilico
5-{4-[3-fluoro-4-({[ (3-
metilfenil)aminojcarboniljamino)fenoxi)piridin-2-il}-1H-

76 460 pirrol-3-carboxilato de metilo
5-{4-[4~({[(2-fluoro-5-

I:f}ytb metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
77 S K 622 i1}-N-(2-{2-[2-(2-hidroxietoxi)etoxi]etoxi}etil)-1H-
[N e Ve Savave pirrol-3-carboxamida

Acido 4-{[(5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxijpiridin-2-il}-1H-

78 532 pirrol-3-il)carbonil)amino}butanoico

tn 4-{[(5-{4-[4-({[(2-fluoro-5-
T 4
oji:r ° metilfeni)amino]carbonil}amino)fenoxi)piridin-2-i1}-1H-
CH
79 ® 560 pirrol-3-il)carboniljamino}butanocato de etilo

49



Acido S5-(4-{[4-({[(2-fluoro-5-

metilfenil)amino}carbonil}amino)fenil]tio}piridin-2-il)-

80 § cH, 463 1H-pirrol-3-carboxilico
P o
= 4
N/ on
H
F -
Hmj Acido 3-{[(5-{4-[4-({[(2-fluoro-5-
oji:TNo metilfenil)amino]carbonil}amino)fenoxi]piridin-2-i1}-1H~
CH,
81 o ° 518 pirrol-3-il)carbonil]amino}propanoico
P // ;
o
AN
OH

Acido 4-{S-metil-N-[ (5-{4-{4-({[ (3~

metilfenil)amino)carbonil}amino)fenoxi)piridin-2-il}-1H-

82 > s 576
N 2 o pirrol-3-il)carboniljsulfonimidoil}butanoico
NS Ns” o
" ClHN
OH
/[::r gr W:ij Acido 1-[(5-{4-(4-({[(2-fluoro-5-
0
L cH ., metilfenil)aminojcarbonil}amino)fenoxi]piridin-2-i1}-1H-
83 J 544

92\0
o

o
T

pirrol-3-il)jcarbonil}pirrolidin-3-carboxilico

84

G“

503

Acido {[(5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-

1H-pirrol-3-il)carbonil jamino}acético

85

O
I

3

CH,

518

{[(5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}~1H-

pirrol-3-il)carbonil]amino}acetato de metilo

4%



Acido 1-[(5-{4-[{4-({[(2-fluoro-5-

metilfenil)amino]carbonil}amino)fenoxijpiridin-2-il}-1H-

86 594 pirrol-3-il)carbonil Jpiperidin-4-sulfdénico
4-{S-metil-N-{ (5-{4-[4-({[(3-
metilfenil)aminojcarbonil}amino)fenoxi]piridin-2-

87 59() il}-1H-pirrol-3-
il)carbonil]sulfonimidoil}butanoato de metilo
5~{4-[4-({[(2-fluoro-5-
metilfenil)aminojcarbonil}amino)fenil)tio}piridin-2-il)-

88 477 1H-pirrol-3-carboxilato de metilo
N-metil-5-{4-[4-({[(3-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-

89 441 . :
pirrol-3-carboxamida
1-(4-[2-{4-[3-hidroxipiperidin-1-il)carbonil]-1H-
pirrol-2-il)piridin-4-iljoxi}fenil}-3-(3-

90 512 metilfenil)urea
1-(4-[2-{4-[3-hidroxipirrolidin-1-il)carbonil]-1H-
pirrol-2-il)piridin-4-iljoxi}fenil}-3-(3-

91 498

metilfenil)urea

an



N-{2,3-dihidroxipropil)-5-{4-[4-({[ (3~

92 502 metilfenil)aminojcarbonil}amino)fenoxi]piridin-2-il}-
1H-pirrol-3-carboxamida
H H N—etil—S—{4—[4—(([(3—
J::jﬁ Jﬁ T:;] metilfenil)amino]carbonil}amino)fenoxi)piridin-2-il}-
o}
93 N CH, 456 1H-pirrol-3-carboxamida
_ o
= V4
N-J N
H H  CH
5-{4-[4-({[(3-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H~
94 427 pirrol-3-carboxamida
N-hidroxi-5-{4-[4-({{(3-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
95 443
il}-1H-pirrol-3-carboxamida
Acido 5-{4-[3-fluoro-4-({[ (2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-
96 464 1H~-pirrol-3-carboxilico
N-{dimetil(6xido)-lambda~4~-sulfanilideno]-5-(4-{4-
[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
A
97 | P ° 504 il}-1H-pirrol-3-carboxamida
" I o
N /] N s
" o,

90



98

561

5-{4-{4-({[(4-cloro-3-
(trifluorometil)fenil)amino]carbonil}amino)fenoxi]piridi

n-2-il}-1H-pirrol-3-carboxilato de 2-hidroxietilo

99

592

5-(4-{4-[(4-cloro-3-
(trifluorometil)fenil)amino]carbonil}amino)fenoxijpiri
din-2-il}-N-[{dimetil(6xido)-lambda~4~-sulfanilideno]-

lH-pirrol-3-carboxamida

100

608

4—(N-5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
pirrol-3-il)carbonil]-S-metilsulfonimidoil}butancato de

metilo

101

522

N-[dimetil (6xido)-lambda~4~-sulfanilideno]-5-(4-{4-[(2-
fluoro-5-metilfenil)amino)carbonil}amino)}fenoxi]piridin-2-

il}-1H-pirrcl-3-carboxamida

102

601

(25)-1-(2-{[(5-{4-{4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-
lH-pirrol-3-il)carbonil]amino}etil)pirrolidina-2-

carboxilato de metilo

103

502

N,N-dietil-5-{4-[4-({[(2-fluoxo-5-
metilfenil)amino}carbonil}amino)fenoxi]piridin-2-il}-

1H-pirrol-3-carboxamida

5\



o Ji:j/ ° j:ij l1-(2-fluoro-5-metilfenil)-3-{4-[(2-{4-((4-
=

0 529 metilpiperazin-l-il)carbonil]-1H-pirrol-2-il}piridin-

104 '
i Z;:> 4-il)oxi]feniljurea

CH, 543 metilfenil)amino]carbonil}amino)fenoxilpiridin-2-il}-N-

o]
/ (2-pirrolidin-l-iletil)-1H-pirrol-3-carboxamida

105 [

NN
J::j'jf j[ij 5—{4-{4=({[ (2-fluoro-5-
AN

1-[4-({2-[4-(aziridin-1-ilcarbonil)-1H-pirrol-2-

iljpiridin-4-iljoxi)fenil])-3-(2-fluoro-5-

N/ °
O
°~

CH
106 i . : 471 metilfenil)urea
]
NN
" v
H H F
N N
J:::r Nl 5-{4-{4-({{(2-fluoro-5-
o]
° metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
CH
107 \ . |445] _ ,
| _ ° il}-1H-pirrol-3~carboxamida
= V4
N / NH
H 2
H H F
N N
J[::r 5-{4-[4-({[ (2-fluoro-5-
o
Q
metilfenil)amino}carbonil}amino)fenoxi]piridin-2-il}-N-
108 N 1 461
| P 7 hidroxi-1H-pirrol-3-carboxamida
=
N / N OH
H H
H H F
J::]J " j::j 1-[4-({2-[4-(azetidin-1l-ilcarbonil)-1H-pirrol-2-
L]
o
W cH il)piridin-4-iljoxi)fenil}-3-(2-~fluoro-5-
- o
109 > 4 486 metilfenil)urea
N N

L




110

504

5-{4-[4-({[(2-fluoro-5-
metilfenil)amino)carbonil}amino)fenoxi]piridin-2-

il}-N-(3-hidroxipropil)-1H-pirrol-3-carboxamida

111

549

5-{4-{4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi)piridin-2-il}-1H~-

pirrol-3-carboxilato de 2-(2-metoxietoxi)etilo

112

474

N-etil-5-{4-[4-({[(2-fluoro-5-~
metilfenil)aminojcarbonil}amino)fenoxi]piridin-2-il}-1H~

pirrol-3-carboxamida

113

505

5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxijpiridin-2-

ily-1H-pirrol-3-carboxilato de 2-metoxietilo

5-{4-14-({[(2-fluoro-5-

metilfenil)aminojcarboniliamino)fenoxi]piridin-2-il}-N-

o
114 > 4 504 (2-metoxietil)-1H-pirrol-3-carboxamida
H i
cH,
H H
N_ N .
O T Q Acido 5-{4-[4-({[(3-
o
° metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
115 N 1428 . ;
| o pirrol-3-carboxilico
~ = //
N/ ou

57



5-{4~(4-({[(3-

metilfenil)aminojcarbonil}amino)fenoxi|piridin-2-

116 442 , . . .
il}-1H-pirrol-3-carboxilato de metilo
£
H H
F N N _
:©/ A Acido 5—{4-[2-fluoro-4-({[ (2-fluoro-5-
. o
Lo
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
117 N °*, 1 464
P o pirrol-3-carboxilico
= /
N/ on
L
5-{4-[2-fluoro-4-({[(2~-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-i1}~
118 ? 478 1H-pirrol-3-carboxilato de metilo
Acido 5-(4-{4-[({[4-fluoro-3-
(trifluorometil)fenil]amino}carbonil)amino]fenoxi}piri
119 500
din-2-il)-1H-pirrol-3-carboxilico
5-(4-{4-{ ({[4-fluoro-3-
120 514 (trifluorometil)fenil]amino}carbonil)amino)fenoxi}piridi
n-2-il)-1H-pirrol-3-carboxilato de metilo
Acido 5-(4-{4-[({[4-clorOo-3~
(trifluorometil)fenil]amino}carbonil)amino]fenoxi}piridi
121 517

n-2-il)-1H-pirrol-3-carboxilico
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5-(4-{4-[({{4-cloro-3-

H H F F
N N
jopace
122 o 531 (trifluorometil)feniljamino}carbonilyjamino]fenoxi}piri
X
- ° din-2-il)-1H-pirrol-3-carboxilato de metilo

2N\

N S 0 <H,

H

W on F Acido 4-{4-[4-({[ (2-fluoro-5-
Ji:jﬁ Iﬂ metilfenil)amino]carbonil}amino)fenoxilpiridin-2-
123 ° i 463
x iljtiofen-2-carboxilico
4-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxijpiridin-2-il}-
124 490 1H-pirrol-2-carboxilato de 2-hidroxietilo
Acido 1-[(5-{4-[4-({[ (2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
125 572 pirrol~3-il)carboniljpiperidin-4-iljacético
{1-[(5-{4-[4-({[(2-fluoro-5-
metilfenil)aminojcarbonil}amino)fenoxi]piridin-2-il}-1H-
126 586
pirrol-3-il)carbonil)piperidin~4-il}acetato de metilo
N-(2,3-dihidroxipropil)-5-{4-[4-({[(2-5-
metilfenii)amino]carbonil}amino)fenoxi]piridin—Z—il}—lH—
127 520 pirrol-3-carboxamida

55



5-{4-[4-({[(2-fluoro-5-

metilfenil)aminojcarbonil}amino)fenoxi]piridin-2-il}-N-

4-il)yoxijfeniliurea

128 490 . . . .
(2-hidroxietil)-1H-pirrol-3-carboxamida
1-(2-fluoro-5-metilfenil)-3-{4-[(2-{4-[(4-

s . . . . . . . . . . . . .
| hidroxipiperidin-1-il)carbonil}-1H-pirrol-2-il}piridin-
129 NN 530
N 4 z;:? 4-il)oxi)fenil}urea
OH
H H F
N N
bl
o o 5-{4-[4~-({[(2-fluoro-5-
CH
130 | t . : 521 metilfenil)aminojcarbonil}amino)fenoxilpiridin-2-il}-1H-
// { pirrol-3-carboxilato de 2,3-dihidroxipropilo
N o]
H
H H F
@," TN 5-{4-[4-({[(2-fluoro-5-
Q
o metilfenil)aminojcarbonil}amino)fenoxi]piridin-2-1i1}-1H-
131 ot
| A o 490 pirrol-3-carboxilato de 2-hidroxietilo
P
= /
Y '
H a\an
H K F Chiral
/@" TN© 1-(2-fluoro-5-metilfenil)-3-{4-[ (2-{4-[ (- (3R)-3-
]
o]
hidroxipirrolidin~1~il]carbonil}-1H-pirrol-2-
CH
132 | > > | 516
P // 2 il)piridin-4-il)oxi]fenil}urea
N N
D
u n £ Chiral
Nﬁﬁ 1-(2-fluoro-5-metilfenil)-3-{4-((2-{4-{[(3S)-3~
OO ° hidroxipirrolidin-1-il]carbonil}~1H-pirrol-2-il)piridin~
CH
133 N : 516
Z =~

<b



Acido 5-{4-{4-({[(2-fluoro-5-

metilfenil)amino]carboniljamino)fenoxi]piridin-2-il}-1H-

CH
134 = o 446 pirrol-3-carboxilico
e = /
7/ o
5-{4-14-({[(2-fluoro-5-
metilfenil)amino)carbonil}amino)fenoxi)piridin-2-il}-1H-
135 460 pirrol-3-carboxilato de metilo
Zx 4-{4-{3-({[ (2-fluoro-5-
o P metilfenil)amino]carbonil}amino)fenoxijpiridin-2-il}-
136 je 460
° 1H-pirrol-2-carboxilato de metilo
(> o
O
F
ion N-[dimetil (6xido)-lambda~4~-sulfanilideno]-4-(4-{4-{(2-
\n/
o . . . . . . . . .
o ::: fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
137 L &, 1522
- o il}-1H-pirrol-2-carboxamida
N4 ©
! q N
H Hac'(\:H:
.
koo 4-{4-§4-({[(2-fluoro-5-
g
o J::T ° metilfenil)amino]carbonil}amino)fenoxilpiridin-2-il}-
CH
138 l A : 474 N,N-dimetil-1lH-pirrol-2-carboxamida
P 0
N\
\ N _CHJ
H H:C(
¢ 4-{4-{4-({[(2-fluoro-5-
H H
N N
/[::r Df \[ij metilfenil)amino]carbonil}amino)fenoxi}piridin-2-il}-N-
o]
139 ok 459

metil~1H-pirrol-2-carboxamida
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4-{6-amino-4~{4-({[ (2-fluoro-5-

metilfenil)amino)carbonil}amino)fenoxijpiridin-2-il}-

140 | 2
& R 2:» 576 1H-pirrol-1,2-dicarboxilato de l-terc-butil 2-metilo
L=
uc>c(:w‘
F
1-(4-{[2-amino-6-(1H-pirrol-2-il)piridin-4-
iljoxi}fenil)-3-(2-fluoro-5-metilfenil)urea
141 o, | 417
F
R Acido 4-{4-14-({[(2-fluoro-5-
o J[::( o metilfenil)amino]carbonil}amino)fenoxi)piridin-2-il}-1H-
142 l X s 446 pirrol-2-carboxilico
- o]
AN
\ OH
H
4-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
143 460 pirrol-2-carboxilato de metilo
F
E\Wj 1-(2-fluoro-5-metilfenil)-3-(4-{[2-(1H-pirrol-2-
0,[::1/ o il)piridin-4-iljoxi}fenil)urea
144 N cu. | 402
l/
=
N
H
l-fenil-3-{4-{6~(lH-pirrol-2-il)piridin-3-
§:> iljfeniljurea
145 °y 354
S "
N H
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1-(2-fluoro-S5-metilfenil)-3-(3-{[2~-(1H-pirrol-2-
il)piridin-4-il)feniljurea

146 | 386

1-(2-fluoro-5-metilfenil)-3-(4-{[2-(1lH-pirrol-3-

" :—{:P il)piridin-4-il)fenil}urea
N
147 Gﬁ | 386

1-(2-fluoro-5-metilfenil)-3-(4-{[2-(1H-pirrol-2-
il)piridin~4-iljfenil}urea

148 *@

w | 386

3.1 Caracterizacion y sintesis de los compuestos

Preparacion de
carboxilato de metilo

)?L 0
0—B Q
=
~
L0

A una mezcla de metil-1H-pirrol-3-carboxilato (5.0 g, 39.9 mmol),
bis(pinacolato)diboro (5.37 g, 21.1 mmol), 4,4'-di-terc-butil-2,2'-bipiridina (0.054 g, 0.20
mmol) e [Ir(OMe)(COD)}. (0.067 g, 0.099 mmol) se agregd ciclohexano (60 mL). La
mezcla se agitdé a 90°C durante 5 horas. La mezcla se enfrid hasta temperatura
ambiente y se filir6, se lavd con abundantes cantidades de agua y dos veces con
hexanos. El sdlido naranja claro se recogié y se secé en un horno de vacio a 55°C para
proporcionar  5-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-pirrol-3-carboxilato  de
metilo (6.99 g, 70% de rendimiento).

5-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-pirrol-3-

Preparacion de acido 3-(2-Bromo-piridin-4-iloxi)-benzoico

N Br

Una mezcla de 2-bromo-4-cloro-piridina (200mg, 1.04mmol), metil-3-
hidroxibenzoato (158mg, 1.04mmol), carbonato de cesio (507mg, 1.56mmol) en 10ml de
DMSO anhidro se calent6 a 66°C durante 5'horas. La mezcla se diluy6é con acetato de
etilo (100ml), se lavd con salmuera (50ml, 3 veces), se secé en Na,SO, y se evapord
para proporcionar un aceite incoloro. El aceite se disolvié en MeOH (8 mL) y se agregd
una solucion de NaOH 2M (4ml, 8mmol). La mezcla se calentdé a 60°C durante 20
minutos, se vertio en 50ml de agua, y se acidificd hasta pH = 4. Los precipitados se
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filtraron, lavaron con agua y secaron al vacio para proporcionar acido 3-(2-bromo-
piridin-4-iloxi)-benzoico como un soélido blanco. Rendimiento: 170mg, 56%.

'H NMR (DMSO-dg) : 13.24 (br. s.; 1H), 8.27 (d, J = 5.9 Hz, 1H), 7.87 (d, J =
7.6 Hz, 1H), 7.58 - 7.68 (m, 2H), 7.45 - 7.52 (m, 1H), 7.19 (d, J = 2.1 Hz, 1H), 7.00 (dd, J
=5.7,2.2 Hz, 1H)

LR MS (ES-): 292 (M-H), 294

L

Preparacion de 3-(2-Bromo-piridin-4-iloxi)-N-m-tolil-benzamida

N Br

Una mezcla de acido 3-(2-bromo-piridin-4-iloxi)-benzoico (170mg, 0.58mmol),
HATU (265mg, 0.69mmol),) m-toluidina (93mg, 0.87mmol) y N,N-diisopropiletilamina
(164mg, 1.28mmol) en DMF anhidro (10ml) se agité a temperatura ambiente durante 20
minutos. La mezcla se verti6 en 100ml de agua. Los precipitados se filtraron, lavaron
con agua y secaron al vacio para proporcionar 3-(2-Bromo-piridin-4-iloxi)-N-m-tolil-
benzamida como un sdélido blanquecino. Rendimiento: 150mg, 68%.

'H NMR (DMSO0-dg)3: 10.18 (s, 1H), 8.29 (d, J = 5.9 Hz, 1H), 7.91 (d, J = 7.6
Hz, 1H), 7.78 (s, 1H), 7.65 (, J = 7.9 Hz, 1H), 7.50 - 7.60 (m, 2H), 7.45 (dd, J=7.9, 1.8
Hz, 1H), 7.16 - 7.25 (m, 2H), 7.02 (dd, J = 5.7, 2.2 Hz, 1H), 6.92 (d, J = 7.6 Hz, 1H), 2.29
(s, 3H)

LR MS (ES+): 405 (M+Na"), 407

LR MS (ES-): 381 (M-H), 383

Preparacion de 3-(2-Bromo-piridin-4-iloxi)-N-(2-fluoro-5-metil-fenil)-benzamida

F
QL
N/ Br )

Una mezcla de acido 3-(2-bromo-piridin-4-iloxi)-benzoico (200mg, 0.68mmol),

HATU (312mg, 0.82mmol),) 2-fluoro-5-metilanilina (125mg, 1.0mmol) y N,N-
diisopropiletilamina (1983mg, 1.5mmol) en DMF anhidro (10ml) se agité a 60°C durante
90 minutos. La mezcla se verti6 en 100ml de agua. Los precipitados se filtraron,
lavaron con agua y secaron al vacio para proporcionar 3-(2-bromo-piridin-4-iloxi)-N-(2-
fluoro-5-metil-fenil)-benzamida como un sélido blanquecino. Rendimiento: 200mg, 74%.

Ejemplo 1 .
Acido [({5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)jamino]carbonil} fenoxi)piridin-2-il]-
1H-pirrol-3-il}carbonil)amino]acético

©O
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A una solucién agitada de [({5-[4-(2-fluoro-5-{[(2-fluoro-5-
metilfenil)amino]carbonil}fenoxi)piridin-2-il]-1H-pirrol-3-il}carbonil)amino]acetato de
metilo (110mg, 0.21mmol) en una mezcla de solventes THF/MeOH (5mi/5ml) se agregd
solucion de NaOH 1M (1ml, 1mmol). La mezcla se agit6 a temperatura ambiente
durante 1 hora, y se vertié en 100ml de agua. Se agregd HCI 2M hasta pH = 4. Los
precipitados se filtraron, lavaron con agua y secaron al vacio para proporcionar acido
[({5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il]- 1H-pirrol-3-
ilfcarbonil)aminolacético como un sélido blanco. Rendimiento: 100mg, 93%.

'H NMR (DMSO-dg) 3: 12.41 (br. s., 1H), 11.87 (br. s., 1H), 10.12 (s, 1H), 8.42
(d, J =5.6 Hz, 1H), 8.19 (t, J = 6.0 Hz, 1H), 7.95 - 8.04 (m, 2H), 7.63 (dd, J = 10.1, 8.7
Hz, 1H), 7.41 (dd, J = 3.1, 1.6 Hz, 1H), 7.35 (dd, J = 7.3, 1.8 Hz, 1H), 7.27 (d, J = 2.3
Hz, 1H), 7.09 - 7.18 (m, 2H), 7.04 (td, J = 5.3, 2.3 Hz, 1H), 6.81 (dd, J = 5.9, 2.3 Hz, 1H),
3.82 (d, J = 5.9 Hz, 2H), 2.27 (s, 3H)

LR MS (ES-): 505 (M-H)

Ejemplo 2
[({5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il]- 1H-
pirrol-3-il}carbonil)amino]acetato de metilo

F
o N
N // |
N N Yol

Procedimiento similar al del Ejemplo 1.

'H NMR (DMSO-dg) 5: 11.95 (br. s.,i1H), 10.12 (s, 1H), 8.44 (d, J = 5.9 Hz, 1H),
8.33 (t, J = 5.9 Hz, 1H), 7.97 - 8.03 (m, 2H), 7.61 - 7.67 (m, 1H), 7.45 (br. s., 1H), 7.33 -
7.37 (m, 1H), 7.30 (s, 1H), 7.18 (br. s., 1H), 7.14 (dd, J = 10.3, 8.5 Hz, 1H), 7.02 - 7.08
(m, 1H), 6.86 (br. s., 1H), 3.91 (d, J = 5.9 Hz, 2H), 3.61 (s, 3H), 2.27 (s, 3H)

LR MS (ES+): 521 (MH), 543 (M+Na*)
LR MS (ES-): 519 (M-H)

Preparacion de 4-(3-Aminofenoxi)-2-cloropiridina

L

~

7
N Cl

A una mezcla de 3-aminofenol (3.7 g, 34.09 mmol) en DMSO (50 mL) se agregd
Cs2CO03 (30.7 g, 94.46 mmol). La mezcla se agitdé durante 10 min y luego se agregd
2,4-dicloropiridina (5.0 g, 33.79 mmol). La mezcla se agité a 120°C durante 1.5 h. La
mezcla se enfrid y se diluyd con agua. La solucién acuosa se extrajo con EtOAc (100
mL 3 veces). Los extractos organicos se combinaron, secaron sobre MgS0O4 y se
concentraron para proporcionar un aceite oscuro. El aceite se purificé por cromatografia
en columna, eluyendo con 30-40% de EtOAc/hexanos, para proporcionar 4-(3-
Aminofenoxi)-2-cloropiridina (6.63 g, 89%) como un solido pardo.

Preparacion de 5-[4-(3-aminofenoxi)piridin-2-il]-1H-pirrol-3-carboxilato de metilo

6\
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Una mezcla de 4-(3-aminofenoxi)-2-cloropiridina (4.0 g, 18.13mmol), metit-(5-
(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-pirrol-3-carboxilato (6.82 g, 27.16mmol) y
Pd(PPh3)4 (4.20 g, 3.63mmol) a un recipiente de pared gruesa y se purgé con N2. Se
agrego una solucion de K2C03 2M (13.59 mL), seguido de DME (70 mL). El recipiente
de reaccion se sell6 y la mezcla se agité a 92°C durante 18 h. El recipiente de reaccion
se enfrid hasta temperatura ambiente y la mezcla se filtr sobre celite, lavandose con
EtOAc. EI filtrado se concentr6 y el aceite oscuro resultante se purifico por
cromatografia en columna, eluyendo con 40-80% de EtOAc/hexanos para proporcionar
5-[4-(3-aminofenoxi)piridin-2-il]-1H-pirrol-3-carboxilato de metilo (2.85 g, 51% de
rendimiento).

Ejemplo 3
Acido ({[5-(4-{8-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
iflcarbonil}amino)acético

H /
N 0
0

N H}OH
Froceunenw blllllldl ar del Ejemplo 1.
'H NMR (DMSO-dg) &: 12.42 (br. s., 1H), 11.91 (br. s., 1H), 10.20 (s, 1H), 8.41
(d, J = 5.6 Hz, 1H), 8.21 (t, J = 5.4 Hz, 1H), 7.76 (s, 1H), 7.65 - 7.73 (m, 2H), 7.36 - 7.47
(m, 2H), 7.26 (br. s., 1H), 7.12 (br. s., 1H), 6.86 - 6.98 (m, 1H), 6.77 (br. s., 1H), 6.56 (s,
1H), 3.81 (d, J = 5.9 Hz, 2H), 2.29 (s, 3H)
LR MS (ES-): 459 (M-H)

Ejemplo 4
({[5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-it)-1H-pirrol-3-
illcarbonil}amino)acetato de metilo

N =
N / ﬁl’}o‘ _al del Ejemplo 3.
CH,): 11.88 (br. s.,. 1H), 10.19 (s, 1H), 8.40 (d, J = 5.6 Hz, 1H),

8.32 (t, J = 5.6 Hz, 1H), 7.76 (s, 1H), 7.65 - 7.72 (m, 2H), 7.36 - 7.44 (m, 2H), 7.23 (d, J
= 2.1 Hz, 1H), 7.08 (br. s., 1H), 6.90 (d, J = 7.3 Hz, 1H), 6.75 (dd, J = 5.6, 1.8 Hz, 1H),
6.56 (s, 1H), 3.89 (d, J = 5.6 Hz, 2H), 3.60 (s, 3H), 2.29 (s, 3H)

LR MS (ES+): 475 (MH), 497 (M+Na*)

LR MS (ES-): 473 (M-H)

Preparacién de 2-Cloro-N-(3-nitrofenil)piridina-4-amina

e
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l AN
¢l N7
A una suspensién desgasificada (15 min, N,) de 2-cloro-4-yodopiridina (3.0 g,
12.53 mmol), 3-nitroanilina (1.82 g, 13.18 mmol), BINAP (0.39 g, 0.626 mmol) y Cs,COs
(8.16 g, 25.04 mmol) en tolueno (72 mL) se agregd Pd(OAc). (0.084 g, 0.374 mmol). El
tubo de reaccidn se selld y la mezcla se agitd a 90°C durante 18 h. La mezcla se enfri6
hasta ta y se filtré, lavandose con EtOAc. El sdlido naranja/amarillo recogido se lavé con
CH.Cl, hasta que todo el producto se lavd rapidamente en el filtrado. El filtrado se
concentrd para proporcionar 2-Cloro-N-(3-nitrofenil)piridina-4-amina como un sélido
amarillo brillante. Se recogié producto adicional del sélido recogido tras la concentracion
del filtrado anterior, luego de lavar con CH,Cl,. No hubo purificacion adicional. La
cantidad total de producto recogido fue 2.85 g (91% de rendimiento).

2

Preparacion de 2-cloropiridin-4-il(3-nitrofenil)carbamato de terc-butilo
S 2 QL
0" "N NO,
N
0

ClI” "N

A una solucién agitada de 2-Cloro-N-(3-nitrofenil)piridina-4-amina (2.70 g, 10.82
mmol) en THF (45 mL) se agreg6 Et;N (6.32 mL, 45.3 mmol). La mezcla se enfri6 hasta
0°C, y se agregé DMAP (0.0135 g, 0.110 mmol) y BOC,0 (2.84 g, 12.99 mmol). La
mezcla se calent6é hasta temperatura ambiente y se agité durante 18 h. La mezcla se
inactivé con hielo y se diluy6 con agua. Se extrajo con EtOAc (200 mL 3 veces), lavd
con salmuera y agua, secd (MgSQ,), y concentr6. Se proporciond un aceite oscuro,
que se paso a través de una almohadilla de gel de silice, eluyendo con EtOAc/hexanos
1:1. Se concentr6 y sec6 a alto vacio para proporcionar 2-cloropiridin-4-il(3-
nitrofeniljcarbamato de terc-butilo (3.65 ¢, 96.5% de rendimiento).

Preparacion de  5-(4-(terc-butoxicarbonil(3-nitrofeniljamino)piridina-2-il)-1H-
pirrol-3-carboxilato de metilo.

AL,

Ho
N
\ |
MeO,C
Una mezcla de 2-cloropiridin-4-il(3-nitrofenil)carbamato de terc-butilo (3.65 g,
10.43 mmol), metil-(5-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-pirrol-3-carboxilato
(5.48 g, 21.82 mmol), xantfos (0.72 g, 1.25 mmol) y Pdodba; (0.72 g, 0.79 mmol) se
agrego a un recipiente de reaccion de pared gruesa y se purgé con N,. Se agregd una
solucién de K»CO; 2M (8.76 mL), sequido de dioxano (67 mL). E! recipiente de reaccion
se selld y la mezcla se agité a 105°C durante 18 h. El recipiente de reaccion se enfrio
hasta ta y la mezcla se filtrd sobre celite, lavandose con EtOAc. El filtrado se concentré
para proporcionar un aceite oscuro, que se purificé por cromatografia en columna
eluyendo con 30-50% de EtOAc/hexanos para proporcionar 5-(4-(terc-butoxicarbonil(3-
nitrofenil)amino)piridina-2-il)-1H-pirrol-3-carboxilato de metilo (2.98 g, 65% de
rendimiento) como un aceite naranja.
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Preparacion de 5-(4-((3-nitrofenil)amino)piridin-2-il]-1H-pirrol-3-carboxilato de

AN
Ho |l
N N/
\ |

metilo

2

MeO,C :

Se absorbid 5-(4-(terc-butoxicarbonil(3-nitrofenil)amino)piridina-2-il)-1H-pirrol-3-
carboxilato de metilo (0.40 g, 0.91 mmol) en tolueno (38 mL) y se agrego SiO2 (9.0 g).
La mezcla se agitd a reflujo durante 20 h. La mezcla se enfri6 hasta ta y se filtr6 sobre
celite, lavandose con EtOAc. El filtrado se concentrd hasta lograr un color naranja
brillante. El solido se absorbié en hexanos y se filtrd. El sélido se lavd luego con
CH.Cly/hexanos para proporcionar 5-(4-((3-nitrofeniljamino)piridin-2-il)-1H-pirrol-3-
carboxilato de metilo (0.15 g, 49% de rendimiento) como un sélido amarillo brillante.

Preparacion de 5-(4-((3-aminofenil)amino)piridin-2-il]-1H-pirrol-3-carboxilato de

X
H o
N N
\ |

metilo

2

MeO,C .

Se absorbié 5-(4-((8-nitrofenil)amino)piridin-2-il)-1H-pirrol-3-carboxilato  de
metilo (1.32 g, 3.9 mmol) en EtOAc/EtOH (1:1; 90 mL) y se purgd con No. Se agregd
Pd/C (10%, 0.145 g) y la mezcla se agit6 .en atmdsfera de H, a ta durante 18 h. La
mezcla se filtré sobre celite, lavandose con EtOAc/EtOH. El filtrado se concentro,
absorbié nuevamente en EtOAc y se filtré sobre celite nuevamente para retirar cualquier
residuo de catalizador. El filtrado se concentré nuevamente y se absorbid de nuevo en
EtOAc. La solucion se filtr y el filtrado se concentré para proporcionar un solido
tostado. El sdlido se lavd con CHyCly/hexanos (1:2) y se secé a alto vacio para
proporcionar  5-(4-({3-aminofenil)amino)piridin-2-il)-1H-pirrol-3-carboxilato de metilo
(1.15 g, 96% de rendimiento) como un sélido tostado.

Ejemplo 5
Acido 5-[4-({8-[(3-metil-2-furoil)aminolfenillamino)piridin-2-il]-1H-pirrol-3-
carboxilico

Au OH | de 5-[4-({3-[(3-metil-2-furoil)amino]fenil}amino)piridin-2-
il)-1H-pirrol-3-carboxilato de metilo (10mg, 0.024mmol) en una mezcla de solventes
THF/MeOH (5mli/smi) se agregd 2mi de soluciéon de NaOH 1M (2mmol). La mezcla se
calentd en un bafio a 60°C durante 16 horas, se enfrié hasta temperatura ambiente y se
vertié en 100ml de agua. Se agreg6 HCl 2M hasta pH = 5. Los precipitados resultantes
se filtraron, lavaron con agua y secaron al vacio para proporcionar acido 5-{4-({3-[(3-
metil-2-furoil)amino]fenil}amino)piridin-2-il]-1H-pirrol-3-carboxilico como un sélido pardo
claro. Rendimiento: 2mg. -

6%
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Ejemplo 6
5-[4-({3-[(3-metil- 2-furon)amlno]feml}ammo)p|r|d|n 2-il]-1H-pirrol-3-carboxilato de

ol

X
» 0

metilo

N =
N~/ "0~ 4cido 3-metil-2-furoico (22 mg, 0.18mmol), HATU (73mg,
0.19mmol) y N N-ausopropletilamina (45mg, 0.35mmol) en DMF anhidro (10ml) se agitd
a temperatura ambiente durante 10 minutos, seguido de la adicidon de 5-(4-((3-
aminofenil)amino)piridin-2-il)-1H-pirrol-3-carboxilato de metilo (50mg, 0.16mmol). La
mezcla se agitd a temperatura ambiente durante 3 horas, y se verti6 en 100ml de agua.
Los precipitados se filtraron, lavaron con agua y secaron al vacio para proporcionar 5-
[4-({3-[(3-metil-2-furoif)amino]fenil}amino)piridin-2-il]-1H-pirrol-3-carboxilato  de metilo
como un solido blanquecino. Rendimiento: 10mg, 15%.

'H NMR (DMSO-dg) &: 13.60 (br. s., 1H), 12.37 (br. s., 1H), 10.14 (s, 1H), 8.15
(d, J =6.5 Hz, 1H), 7.86 (t, J = 1.9 Hz, 1H), 7.77 (d, J = 1.8 Hz, 1H), 7.58 (br. s., 1H),
7.52 (d, J = 7.6 Hz, 1H), 7.32 - 7.38 (m, 2H), 7.22 (br. s., 1H), 6.97 (d, J = 7.6 Hz, 1H),
6.86 (dd, J =6.2, 2.1 Hz, 1H), 6.57 (d, J = 1.8 Hz, 1H), 3.71 (s, 3H), 2.32 (s, 3H)

LR MS (ES+): 417 (MH)

LR MS (ES-): 415 (M-H)

Ejemplo 7

5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)aminojcarbonil}fenoxi)piridin-2-il}-N-
hidroxi-1H-pirrol-3-carboxamida

Fal.
F
L *
SN 0o
(o)

N / N—OH

Procedimiento similar al del Ejemplo 1.

'H NMR (DMSO-dg) &: 11.85 (br. s.; 1H), 10.56 (br. s., 1H), 10.12 (s, 1H), 8.66
(br. s., 1H), 8.41 (d, J = 5.6 Hz, 1H), 7.99 (d, J = 7.3 Hz, 2H), 7.63 (t, J = 9.4 Hz, 1H),
7.30 - 7.40 (m, 2H), 7.27 (br. s., 1H), 7.10 - 7.18 (m, 1H), 7.01 - 7.10 (m, 2H), 6.75 - 6.85
(m, 1H), 2.26 (s, 3H)

LR MS (ES+): 487 (M+Na®)

LR MS (ES-): 463 (M-H)

Ejemplo 8

4-fluoro-N-(2-fluoro-5-metilfenil)-3-[(2-{4-[(3-hidroxipiperidin-1-il)carbonil]-1H-
pirrol-2-il}piridin-4-il)oxilbenzamida

Procedimiento similar al del Ejemplo 1.

65
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LR MS (ES+): 533 (MH), 555 (M-+Na")
LR MS (ES-): 531 (M-H) |

Ejemplo 9
N-(2,3-dihidroxipropil)-5-[4-(3-{[(2-fluoro-5-
metilfenil)amino]carbonil}fenoxi)piridin-2-if}-1H-pirrol-3-carboxamida

YN

Procedimiento similar al del Ejemplo 1.

"H NMR (DMSO-dg) 5: 11.83 (br. s., 1H), 10.11 (s, 1H), 8.41 (d, J = 5.6 Hz, 1H),
7.89 (d, J = 7.0 Hz, 1H), 7.83 (t, J = 5.6 Hz, 1H), 7.77 (s, 1H), 7.63 (t, J = 7.9 Hz, 1H),
7.42 -7.46 (m, 1H), 7.39 (d, J = 1.5 Hz, 1H), 7.35 (d, J = 7.3 Hz, 1H), 7.25 (d, J = 2.1
Hz, 1H), 7.09 - 7.16 (m, 2H), 7.02 - 7.06 (m, 1H), 6.76 (dd, J = 5.7, 2.5 Hz, 1H), 4.77 (d,
J =5.0 Hz, 1H), 4.53 (t, J = 6.0 Hz, 1H), 3.50 - 3.56 (m, 1H), 3.25 - 3.30 (m, 3H), 3.08 -
3.14 (m, 1H), 2.27 (s, 3H) |

LR MS (ES+): 505 (MH), 527 (M+Na")

LR MS (ES-): 503 (M-H)

Ejemplo 10
N-(2-fluoro-5-metilfenil)-3-[(2-{4-[(3-hidroxipirrolidin-1-il)carbonil]-1H-pirrol-2-
il}piridin-4-if)oxilbenzamida

Yy

Una mezcla de acido 5-{4-[3-(2-Fluoro-5-metil-fenilcarbamoil)-fenoxi]-piridin-2-
il}-1H-pirrol-3-carboxilico (50mg, 0.12mmol), HATU (55mg, 0.14mmol) y N,N-
diisopropletilamina (34mg, 0.26mmol) en DMF anhidro (8ml) se agit6 a temperatura
ambiente durante 10 minutos, seguido de la adicion de (S)-3-pirrolidinol (16mg,
0.18mmol). La mezcla se agitd durante otros 10 minutos y se vertié en 100ml de agua.
Los precipitados se filtraron, lavaron con agua y secaron al vacio para proporcionar N-
(2-fluoro-5-metilfenil)-3-[(2-{4-[(3-hidroxipirrolidin-1-il)carbonil]-1H-pirrol-2-il}piridin-4-
illoxilbenzamida como un sélido blanco. Rendimiento: 40mg, 69%.

'H NMR (DMSO-dg) &: 11.91 (br. s., 1H), 10.12 (s, 1H), 8.42 (d, J = 5.6 Hz, 1H),
7.89 (d, J = 7.6 Hz, 1H), 7.76 (s, 1H), 7.63 (t, J = 7.9 Hz, 1H), 7.32 - 7.51 (m, 3H), 7.26
(d, J = 6.7 Hz, 1H), 6.99 - 7.20 (m, 3H), 6.73 (dd, 1H), 4.91 (br. s., 1H), 4.30 (br. s., 1H),
3.76 (br. s., 2H), 3.50 (br. s., 2H), 2.28 (s, 3H), 1.86 (br. s., 2H)

LR MS (ES+): 501 (MH), 523 (M+Na")

LR MS (ES-): 499 (M-H)

Ejemplo 11
5-[4-(3-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il]-N-hidroxi-1H-
pirrol-3-carboxamida

Cle
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Procedimiento similar al del Ejemplo 10.

'H NMR (DMSO-dg) &: 11.84 (br. s., 1H), 10.56 (br. s., 1H), 10.10 (s, 1H), 8.65
(br. s., 1H), 8.40 (d, J = 5.6 Hz, 1H), 7.89 (d, J = 7.6 Hz, 1H), 7.76 (br. s., 1H), 7.63 (t, J
=79 Hz, 1H), 7.44 (dd, J = 7.9, 1.5 Hz, 1H), 7.35 (d, J = 6.7 Hz, 1H), 7.31 (br. s., 1H),
7.25 (d, J = 1.8 Hz, 1H), 7.13 (dd, J = 10.3, 8.5 Hz, 1H), 7.01 - 7.07 (m, 2H), 6.75 (dd, J
=5.7,2.2 Hz, 1H), 2.27 (s, 3H)

LR MS (ES+): 469 (M+Na®)

LR MS (ES-): 445 (M-H)

Preparacion de éster metilico del acido 3-(2-cloropiridin-4-iloxi)-4-fluorobenzoico

T
o) COOCH;

X

~

N~ ~Cl

El éster metilico del acido 4-Fluoro-3-hidroxibenzoico (1.70 g, 10.0 mmol) se
disolvio en dimetilformamida (9 mL) en nitrégeno a temperatura ambiente. Se agreg6
hidruro de sodio (60% de dispersion oleosa; 0.48 g, 12 mmol) en porciones durante 30
min. La reaccién se agité durante 90 minutos y luego se enfrié en un bafo de hielo. Se
agregd 2-cloro-4-nitropiridina (1.58 g, 10.0 mmol) en porciones pequenas durante 50
min. La reaccion se agit6 a temperatura ambiente durante 17.5 h. Se agreg6 agua (200
ml) y la mezcla se agité hasta que se formd un grumo pardo. El agua se decanto vy el
residuo se disolvi6 en EtOAc (150 mL). La solucion se lavé con salmuera, se secd
(MgS0,), filtré y evapord para proporcionar éster metilico del acido 3-(2-cloropiridin-4-
iloxi)-4-fluorobenzoico. Rendimiento: 3.10 g.

Preparacion de acido 3-(2-cloropiridin-4-iloxi)-4-fluorobenzoico
Fi i
0 COOH
AN

g

N~ ~cCl

Se disolvid éster metilico del acido 3-(2-cloropiridin-4-iloxi)-4-fluorobenzoico
(2.81 g, 10.0 mmol) en tetrahidrofurano (15 mL) y se mezclé con hidréxido de litio 2M
(15 mL, 30 mmol). La suspensién se agitd ‘durante 5h. A la reaccion se agregé agua,
luego se extrajo con EtOAc. La capa acuosa se tratd con HClI 6M (5 mL, 30 mmol) y
luego se extrajo con EtOAc (25 mL 3 veces). El extracto se secdé (MgSQ.), filtro y
evapord para proporcionar acido 3-(2-cloropiridin-4-iloxi)-4-fluorobenzoico. Rendimiento:
2.22 ¢, 83%.

Preparacién de 3-(2-cloropiridin-4-iloxi)-4-fluoro-N-(2-fluoro-5-
metilfenil)benzamida

e}l
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Una solucién de acido 3-(2-cloropiridin-4-iloxi)-4-fluorobenzoico (2.22 g, 8.29

mmol), 2-fluoro-5-metilanilina (1.56 g, 12.4 mmol), O-(7-azabenzotriazol-1-il)-N,N,N’,N’-
tetrametiluronio hexafluorofosfato (HATU, 3.78 g, 9.95 mmol) y N-metiimorfolina (2.00
mL, 18.2 mmol) en dimetilformamida (22 mL) se calent6é a 90°C durante 2 h. El solvente
se evaporo al vacio a 50°C. Al residuo se agregd agua dando como resultado un aceite
espeso. El agua decantd y el aceite se disolvié en EtOAC y luego se extrajo dos veces
con agua, acido clorhidrico 1M y salmuera. La capa organica se secod (MgSO.), filtrd y
evapord para proporcionar el producto bruto 6 (3.37 g). La trituraciéon con diclorometano
(25 mL) proporciond 3-(2-cloropiridin-4-iloxi)-4-fluoro-N-(2-fluoro-5-metilfenil)benzamida
como un soélido blanco. Rendimiento: 1.788 g, 58%.

Ejemplo 12

5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il]-1H-
pirrol-3-carboxilato de metilo

F

H F
0
e 0

~

Una mezcla de 3-(2-cloropiridin-4-iloxi)-4-fluoro-N-(2-fluoro-5-
metilfenil)benzamida (1.217 g, 3.25 mmol), 5-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-
1H-pirrol-3-carboxilato de metilo (1.63 g, 6.50 mmol) y carbonato de potasio (0.67 g,
4.87 mmol) en agua (2.5 mL) y dioxano (15 mL) se purgd con nitrdgeno durante varios
minutos. A la mezcla se agrego6 tetrakis-trifenilfosfina paladio(0) (0.18 g, (0.16 mmol). La
reaccion se sellé en nitrégeno y se calenté a 100°C durante 15 h. La reaccién enfriada
se mezclé con diclorometano y se filtr a través de Celite. La solucion roja se evaporo.
El aceite resultante se disolvi6 en diclorometano, colocé en una columna de gel de silice
(80 g) y se eluyé con hexano/EtOAc (1:1) para proporcionar 5-[4-(2-fluoro-5-{[(2-fluoro-
5-metilfenil)amino]carbonil}fenoxi) piridin-2-if]-1H-pirrol-3-carboxilato de metilo como un
solido blanco. Rendimiento: 1.162 g, 77%.

Ejemplo 13
Acido  5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-if]-
1H-pirrol-3-carboxilico '

Procedimiento similar al del Ejemplo 12.

'"H NMR (DMSO-dg) &: 12.03 (br. s.; 1H), 11.85 (br. s., 1H), 10.11 (s, 1H), 8.42
(d,J = 5.6 Hz, 1H), 7.98 (d, J = 6.2 Hz, 2H), 7.62 (t, J = 9.4 Hz, 1H), 7.43 (br. s., 1H),
7.30 - 7.39 (m, 2H), 7.08 - 7.19 {m, 2H), 7.04 (br. s., 1H), 6.79 (d, J = 3.2 Hz, 1H), 2.26
(s, 3H)

LR MS (ES-): 448 (M-H)
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Ejemplo 14
N-etil-5-(4-{3-[(3-metil-2- fur0|I)am|no]fenox1}p|r|d|n -2-il)-1H-pirrol-3-carboxamida

Q%

PRb din\'tp/n\to similar al del Ejemplo 31.
LR MS (ES+): 453 (M+Na’)

Ejemplo 15
N-(2,3-dihidroxipropil)-5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-
pirrol-3-carboxamida

@\ O
i “%
H .
o}

N = ‘
oce similar al del Ejemplo 31.

'H NMR ¢gMSBdg) 5: 11.83 (br. s., 1H), 10.21 (s, 1H), 8.40 (d, J = 5.9 Hz, 1H),
7.85 (t, J = 6.0 Hz, 1H), 7.78 (s, 1H), 7.63 - 7.74 (m, 2H), 7.35 - 7.48 (m, 2H), 7.23 (d, J
= 2.1 Hz, 1H), 7.10 (s, 1H), 6.85 - 6.96 (m, 1H), 6.75 (dd, J = 5.7, 2.2 Hz, 1H), 6.57 (s,
1H), 4.78 (d, J = 4.7 Hz, 1H), 4.53 (t, J = 5.9 Hz, 1H), 3.48 - 3.61 (m, 1H), 3.24 — 3.33
(m, 3H), 3.04 - 3.19 (m, 1H), 2.30 (s, 3H)

LR MS (ES+): 499 (M+Na*)

LR MS (ES-): 475 (M-H)

Ejemplo 16
5-(4-{3-[(8-metil-2-furoil)amino]fenoxi}piridin-2-il)- 1H-pirrol-3-carboxamida

Proceginfientg,similar al del Ejemplo 31.

H NMR DMSé -dg) O: 11.83 (br. s., 1H), 10.21 (s, 1H), 8.40 (d, J = 5.9 Hz, 1H),
7.77 (s, 1H), 7.65 - 7.74 (m, 2H), 7.31 - 7.48 (m, 3H), 7.23 (d, J = 1.2 Hz, 1H), 7.07 (br.
s., 1H), 6.86 - 6.95 (m, 1H), 6.75 (d, J = 3.5 Hz, 2H), 6.57 (s, 1H), 2.30 (s, 3H)

LR MS (ES-): 401 (M-H)

Ejemplo 17 :
N-hidroxi-5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxamida

A
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Procedimiento similar al del Ejemplo 31.

'H NMR (DMSO-dg) 8: 11.84 (br. s., 1H), 10.49 - 10.64 (m, 1H), 10.20 (s, 1H),
8.60 - 8.74 (m, 1H), 8.39 (d, d = 5.9 Hz, 1H), 7.65 - 7.81 (m, 3H), 7.41 (t, J = 7.9 Hz, 1H),
7.32 (br. s., 1H), 7.23 (s, 1H), 7.02 (br. s., 1H), 6.85 - 6.94 (m, 1H), 6.69 - 6.78 (M, 1H),
6.57 (s, 1H), 2.30 (s, 3H)

LR MS (ES-): 417 (M-H)

Ejemplo 18 ‘
N-(3-{[2-(4-{[(3R)-3-hidroxipirrolidin-1-illcarbonil}-1H-pirrol-2-il)piridin-4-
illoxi}fenil)-3-metil-2-furamida

Q°
0 N™ ™%
dﬁ
==
| o
N T
/
H N

(L > o

Procedimiento similar al del Ejemplo 31.

"H NMR (DMSO-dg) 8: 11.90 (br. s., 1H), 10.20 (s, 1H), 8.40 (d, J = 5.6 Hz, 1H),
7.77 (d, J = 1.5 Hz, 1H), 7.64 - 7.73 (m, 2H), 7.36 - 7.46 (m, 2H), 7.21 - 7.30 (m, 1H),
7.03 -7.13 (m, 1H), 6.85 - 6.93 (m, 1H), 6.70 (dd, J = 5.7, 2.2 Hz, 1H), 6.57 (d,J = 1.5
Hz, 1H), 4.90 (br. s., 1H), 4.30 (m, 1H), 3.76 (m, 1H), 3.49 (m, 2H), 2.30 (s, 3H), 1.86
(m, 2H) '

LR MS (ES-): 471 (M-H)

Quiral

Ejemplo 19

Acido 5-{4-[3-(2-Fluoro-5-metil-fenilcarbamoil)-fenoxi}-piridin-2-il}-1H-pirrol-3-
carboxilico

1N/

A una solucién agitada de éster metilico del acido 5-{4-[3-(2-Fluoro-5-metil-
fenilcarbamoil)-fenoxi]-piridin-2-il}-1H-pirrol-3-carboxilico (140mg, 0.31mmol) en THF
(8ml) se agregd una solucién de NaOH 5M (1ml, 5mmol). La mezcla se calenté a 70°C
durante 3 horas, se enfrié hasta temperatura ambiente y se vertié en 100ml de agua. Se
agregé HCI 2M hasta pH = 4. Los precipitados se filtraron, lavaron con agua y secaron
para proporcionar acido 5-{4-[3-(2-Fluoro-5-metil-fenilcarbamoil)-fenoxi]-piridin-2-if}-1H-
pirrol-3-carboxilico como un sélido blanco. Rendimiento: 120mg, 92%.

'H NMR (dg-DMSO): 12.03 (br. s., 1H), 11.89 (br. s., 1H), 10.11 (s, 1H), 8.42 (d,
J = 5.6 Hz, 1H), 7.89 (d, J = 7.3 Hz, 1H), 7.77 (s, 1H), 7.56 - 7.71 (m, 1H), 7.30 - 7.54
(m, 4H), 6.97 - 7.23 (m, 3H), 6.75 (dd, J = 5.6, 2.1 Hz, 1H), 2.28 (s, 3H)

LR MS (ES+): 454 (M+Na®)

LR MS (ES-): 430 (M-H)

Ejemplo 20
Ester metilico del acido 5-{4-[3-(2-Fluoro-5-metil-fenilcarbamoil)-fenoxi]-piridin-2-
if}-1H-pirrol-3-carboxilico :

qQo
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Una mezcla de 3-(2-bromo-piridin-4-iloxi)-N-(2-fluoro-5-metil-fenil)-benzamida
(200mg, 0.50 mmol), metil-(5-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-pirrol-3-
carboxilato (251mg, 1.0 mmol) y PdClx(dppf)-CH2Cl> (10mg, 0.012 mmol) se agregd a
un recipiente de reaccién de pared gruesa y se purgd con N,. Se agregd una solucion
de Na,COs 2M (0.5 mL), seguido de DMSO (8 mL). El recipiente de reaccion se sellé y
la mezcla se agité a 95°C durante 16 h. El recipiente de reaccion se enfrié hasta
temperatura ambiente y la mezcla se verti6 en 100ml de agua. Los precipitados se
filtraron, lavaron con agua y secaron para proporcionar el producto bruto, que se purifico
mediante cromatografia en columna eluyendo con 30-40% de EtOAc/hexanos para
proporcionar éster metilico del acido 5-{4-[3-(2-Fluoro-5-metil-fenilcarbamoil)-fenoxi]-
piridin-2-il}-1H-pirrol-3-carboxilico (150mg, 58% de rendimiento).

'H NMR (ds-DMSO0): 12.14 (br. s., 1H), 10.11 (s, 1H), 8.43 (d, J = 5.6 Hz, 1H),
7.89 (d, J = 7.9 Hz, 1H), 7.77 (s, 1H), 7.64 (t, J = 7.9 Hz, 1H), 7.41 - 7.50 (m, 3H), 7.35
(s, 1H), 7.09 - 7.21 (m, 2H), 7.06 (dd, J = 5.1, 1.9 Hz, 1H), 6.76 (dd, J = 5.6, 2.3 Hz, 1H),
3.70 (s, 3H), 2.28 (s, 3H)

LR MS (ES+): 468 (M+Na*)

LR MS (ES-): 444 (M-H)

Ejemplo 21

Procedimiento similar al del Ejemplo 25.
5-(4-{3-[(3-metil-2-furoil)aminolfenoxi}piridin-2-il)-1H-pirrol-3-carboxilato de 2,3-
dihidroxipropilo :

Ejemplo 22 :
Acido 5-[4-(3-m-tolilcarbamoil-fenoxi)-piridin-2-il]-1H-pirrol-3-carboxilico

Procedimiento similar al del Ejempio 19.

'"H NMR (DMSO-dg) 3: 12.03 (br. s., 1H), 11.86 (br. s., 1H), 10.19 (s, 1H), 8.42
(d,d =5.6 Hz, 1H), 7.88 (d, J = 7.9 Hz, 1H), 7.78 (s, 1H), 7.50 - 7.69 (m, 3H), 7.32 - 7.46
(m, 3H), 7.21 (t, J = 7.8 Hz, 1H), 7.06 (s, 1H), 6.91 (d, J = 7.3 Hz, 1H), 6.74 (dd, J = 5.6,
2.3 Hz, 1H), 2.28 (s, 3H)

Ejemplo 23

t

|
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Ester metilico del &cido 5-[4-(3-m-tolilcarbamoil-fenoxi)-piridin-2-il]-1H-pirrol-3-
carboxilico

Procedimiento similar al del Ejemplo 20.

"H NMR (DMSO-dg) 8: 12.14 (br. s., 1H), 10.18 (s, 1H), 8.43 (d, J = 5.6 Hz, 1H),
7.89 (d, J = 7.9 Hz, 1H), 7.78 (s, 1H), 7.50 - 7.68 (m, 3H), 7.38 - 7.48 (m, 3H), 7.21 (t, J
=7.8 Hz, 1H), 7.12 (s, 1H), 6.91 (d, J = 7.6 Hz, 1H), 6.75 (dd, J = 5.7, 2.2 Hz, 1H), 3.70
(s,3H),2.28 (s, 3H)

LR MS (ES+): 450 (M+Na*)

LR MS (ES-): 426 (M-H)

Ejemplo 24

5-[4-(3-{[(3-metil-2-tienil)carbonillamino}fenoxi)piridin-2-il]-1H-pirrol-3-carboxilato
de 2-hidroxietilo

o | del Ejemplo’' 25.

“\_0H2.13 (br. s., 1H), 10.13 (s, 1H), 8.43 (d, J = 5.9 Hz, 1H),
7.68 (d, J =5.0 Hz, 1H), 7.56 - 7.64 (m, 2H), 7.40 - 7.52(m, 3H), 7.14 (s, 1H), 7.03 (d, J
= 5.0 Hz, 1H), 6.89 - 6.98 (m, 1H), 6.76 (dd, J = 5.7, 2.2 Hz, 1H), 4.83 (t, J = 5.9 Hz,
1H), 4.15 (t, J = 5.1 Hz, 2H), 3.64 (q, J = 5.6 Hz, 2H), 2.44 (s, 3H)

LR MS (ES+): 486 (M+Na")
LR MS (ES-): 462 (M-H)

Ejemplo 25
5-(4-{3-[(8-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxilato de 2-

hidroxietilo
oN Uy
N =
QRRY
7 cido 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-
3-C H O™\_on.17mmol), etilenglicol (1ml), clorhidrato de 1-etil-3-(3-
dimetilaminopropit)carbodiimida (EDCe HCI, 40mg, 0.21mmol) y 4-dimetilaminopiridina
(DMAP, 10mg, 0.08mmol) en DMF anhidro (10ml) se agitd6 a 70°C durante 3 horas
luego temperatura ambiente durante 16 horas. La mezcla se vertié en 100ml de agua.
Se agregd una solucion NaHCO; saturada ‘hasta pH = 9. Los precipitados se filtraron,
lavaron con agua y secaron al vacio para proporcionar el producto bruto, que se purificd
por cromatografia en gel de silice eluyendo con un gradiente de 3~4% de MeOH/CHCl;
para proporcionar 5-(4-{3-[(3-metil-2-furoilyamino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxilato de 2-hidroxietilo como un sélido blanco. Rendimiento: 40mg, 51%.
'H NMR (de-DMSOQ): 12.13 (br. s., 1H), 10.22 (s, 1H), 8.43 (d, J = 5.9 Hz, 1H),
7.79 (s, 1H), 7.70 (s, 2H), 7.36 - 7.54 (m, 3H), 7.13 (br. s., 1H), 6.86 - 6.97 (m, 1H), 6.72
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- 6.80 (M, 1H), 6.59 (s, 1H), 5.75 (s, 1H), 4.83 (t, J = 5.3 Hz, 1H), 4.14 (t, J = 4.7 Hz,
2H), 3.58 - 3.69 (m, 2H), 2.32 (s, 3H)

LR MS (ES+): 470 (M+Na*)

LR MS (ES-): 446 (M-H)

Ejemplo 26 .
Acido 5-[4-(3-{[(3-metil-2-tienil)carbonillamino}fenoxi)piridin-2-il}-1H-pirrol-3-

carboxilico
G CH,
ae
I,
0
» similar al del Ejemplo 32.

NeN
X

H OH " MSO): 12.04 (br. s., 1H), 11.87 (s, 1H), 10.13 (s, 1H), 8.42 (d, J =
6.2 Hz, 1H), 7.68 (d, J = 4.7 Hz, 1H), 7.57 - 7.64 (m, 2H), 7.40 - 7.49 (m, 2H), 7.38 (dd, J
= 3.2, 1.5 Hz, 1H), 7.05 - 7.09 (m, 1H), 7.03 (d, J = 5.0 Hz, 1H), 6.90 - 6.97 (m, 1H), 6.75
(dd, J = 5.7, 2.5 Hz, 1H), 2.44 (s, 3H)

LR MS (ES+): 442 (M+Na*)

LR MS (ES-): 418 (M-H)

Ejemplo 27

5-[4-(3-{[(3-metil-2-tienil)carbonillJamino}enoxi)piridin-2-il]-1H-pirrot-3-carboxilato
de metilo

ISR
N =
D)
| P [e)

[N N// oocn al del Ejemplo 33.

‘ H * §:12.12 (br. s.,1H), 10.10 (s, 1H), 8.35 - 8.45 (m, 1H), 7.65
(d, J = 5.0 Hz, 1H), 7.55 - 7.60 (m, 2H), 7.37 - 7.45 (m, 3H), 7.10 (s, 1H), 7.00 (d, J = 5.0
Hz, 1H), 6.87 - 6.93 (m, 1H), 6.73 (dd, J = 5.6, 2.3 Hz, 1H), 3.69 (s, 3H), 2.41 (s, 3H)

LR MS (ES+): 456 (M+Na*)

LR MS (ES-): 432 (M-H)

Ejemplo 28

Acido 5-(4-{4-fluoro-3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)- 1 H-pirrol-3-
carboxilico _

: itada de 5-(4-{4-fluoro-3-[(3-metil-2-furoil}amino}fenoxi}piridin-
2-il)-- N OH , de metilo (20mg, 0.046mmol) en una mezcla de solventes
THF/MeUH (omi/omi) se agregaron 3ml de solucion de NaOH 1M (3mmol). La mezcla
se calenté en un bano a 72°C durante 3 horas, se enfrid hasta temperatura ambiente y
se verti6 en 50ml de agua. Se agregé HCI 2M hasta pH = 4. Los precipitados
resultantes se filtraron, lavaron con agua y secaron al vacio para proporcionar acido 5-
(4-{4-fluoro-3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxilico como un
sélido gris claro. Rendimiento: 19mg, 100%.

LR MS (ES-): 420 (M-H)

s



Ejemplo 29

5-(4-{4-fluoro-3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)- 1H-pirrol-3-carboxilato
de metilo

N 0-CH, ’
5 Procedimiento similar al del Ejemplo 383.

'H NMR (dg-DMSO): 12.15 (br. s., 1H), 9.74 (s, 1H), 8.43 (d, J = 5.6 Hz, 1H),
7.81 (d, J = 1.8 Hz, 1H), 7.60 (dd, J = 6.4, 2.9 Hz, 1H), 7.34 - 7.50 (m, 3H), 7.02 - 7.18
(m, 2H), 6.75 (dd, J = 5.6, 2.3 Hz, 1H), 6.60 (d, J = 1.5 Hz, 1H), 3.72 (s, 3H), 2.31 (s,
3H)
10 LR MS (ES+): 458 (M+Na*)
LR MS (ES-): 434 (M-H)

Ejemplo 30
N-[dimetil(6xido)-lambda~4~-sulfanilideno]-5-(4-{3-[(3-metil-2-
15 furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxamida

X
I = _ 0]
N 0
N~ “n=g
I~CH
H cHo

Procedimiento similar al del Ejemplo 101.
'H NMR (ds-DMSO): 11.83 (br. s., 1H), 10.20 (s, 1H), 8.39 (d, J = 5.6 Hz, 1H),
7.77 (d,d = 1.5 Hz, 1H), 7.65 - 7.72 (m, 2H), 7.37 - 7.45 (m, 1H), 7.32 (d, J = 2.1 Hz,
20 1H), 7.27 (dd, J = 2.9, 1.5 Hz, 1H), 6.96 - 6.99 (m, 1H), 6.87 - 6.92 (m, 1H), 6.71 (dd, J =
5.6, 2.3 Hz, 1H), 6.57 (d, J = 1.8 Hz, 1H), 3.35 (s, 6H), 2.30 (s, 3H)
LR MS (ES+): 501 (M+Na®)
LR MS (ES-): 477 (M-H)

25 Ejemplo 31
N-(3-{[2-(4-{[(3S)-3-hidroxipirrolidin-1-iljcarbonil}-1H-pirrol-2-il) piridin-4-
iljoxi}fenil)-3-metil-2-furamida

=
P

Q CH!
%
" N// N

T o

Una mezcla de 4cido 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-

30  3-carboxilico (60mg, 0.15mmol), HATU (68mg, 0.18mmol) y N,N-diisopropletilamina

(43mg, 0.33mmol) en DMF anhidro (10ml) se agité a temperatura ambiente durante 10

minutos, seguido de la adicion de (S)-3-pirrolidinol (16mg, 0.18mmol). La mezcla se

agité durante otros 10 minutos y se verti6 en 100ml de agua. Se agregd gota a gota

HCI 2M hasta pH = 4~5. Los precipitados se filtraron, lavaron con agua y secaron al
35 vacio para proporcionar N-(3-{[2-(4-{[(3S)-3-hidroxipirrolidin-1-illcarbonil}-1H-pirrol-2-

Quiral
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il)piridin-4-iljoxi}enil)-3-metil-2-furamida como un sélido blanco. Rendimiento: 40mg,
56%.

'"H NMR (de-DMSO0): 11.95 (br. s., 1H), 10.21 (s, 1H), 8.41 (d, J = 5.6 Hz, 1H),
7.77 (d, J = 1.8 Hz, 1H), 7.64 - 7.74 (m, 2H), 7.35 - 7.51 (m, 2H), 7.29 (br. s., 1H), 7.12
(br.s., 1H), 6.90 (dd, J = 8.1, 1.3 Hz, 1H), 6.73 (dd, J = 5.7, 2.2 Hz, 1H), 6.57 (d, J= 1.8
Hz, 1H), 4.20 - 4.36 (m, 1H), 3.66 - 3.88 (m, 2H), 3.42 - 3.60 (M, 3H), 2.30 (s, 3H), 1.66 -
2.03 (m, 2H)

LR MS (ES+): 495 (M+Na")

LR MS (ES-): 471 (M-H)

Ejemplo 32 _
Acido 5-(4-{3-[(3-metil-2-furoiljamino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxilico

A una solucién agitada de 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-
pirrol-3-carboxilato de metilo (1.30g, 3.12mmol) en una mezcla de solventes THF/MeOH
(10mli/10ml) se agregd 2ml de solucion de NaOH 5M (10mmol). La mezcla se calentd
en un bafho a 68°C durante 8 horas, se enfrid hasta temperatura ambiente y se vertié en
200ml de agua. Se agregd HCl 2M hasta pH = 3. Los precipitados resultantes se
filtraron, lavaron con agua y secaron al vacio para proporcionar acido 5-(4-{3-[(3-metil-2-
furoil)aminolfenoxi}piridin-2-il)-1H-pirrol-3-carboxilico como un sélido  blanco.
Rendimiento: 1.20g, 95%. ‘

'H NMR (ds-DMSO0): 11.98 (br. s., 1H), 10.22 (s, 1H), 8.42 (d, J = 5.6 Hz, 1H),
7.79 (d,d = 1.2 Hz, 1H), 7.61 - 7.76 (m, 2H), 7.27 - 7.51 (m, 3H), 7.04 (br. s., 1H), 6.85 -
6.98 (m, 1H), 6.73 (dd, J = 5.7, 2.2 Hz, 1H), 6.59 (d, J = 1.5 Hz, 1H), 2.32 (s, 3H)

LR MS (ES-): 402 (M-H)

Ejemplo 33 j
5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxilato de
metilo ~

Una mezcla de acido 3-metil-2-furoico (490 mg, 3.88mmol), HATU (1.71 g,
4.5mmol) y N,N-diisopropletilamina (1.0g, 7.8mmol) en DMF anhidro (10ml) se agité a
temperatura ambiente durante 10 minutos, seguido de la adicion de 5-[4-(3-
aminofenoxi)piridin-2-il]-1H-pirrol-3-carboxilato de metilo (1.0g, 3.24mmol). La mezcla
se agité a 50°C durante 2 horas y se vertié-en 100ml de agua. Se agregd gota a gota
HCI 2M hasta pH = 4~5. Los precipitados se filtraron, lavaron con agua y secaron al
vacio para proporcionar 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxilato de metilo como un sélido blanco. Rendimiento: 1.30g, 96%.

'H NMR (de-DMSO0): 12.15 (br. s., 1H), 10.22 (s, 1H), 8.43 (d, J = 5.9 Hz, 1H),
7.79 (d, J = 1.5 Hz, 1H), 7.68 - 7.74 (m, 2H), 7.38 - 7.47 (m, 3H), 7.09 - 7.14 (m, 1H),

i



6.88 - 6.94 (m, 1H), 6.75 (dd, J = 5.6, 2.3 Hz, 1H), 6.59 (d, J = 1.5 Hz, 1H), 3.72 (s, 3H),
2.32 (s, 3H)

LR MS (ES+): 440 (M+Na®)

LR MS (ES-): 416 (M-H)

Ejemplo 34 ‘

3-metil-N-(3-{[2-(1 H-pirrol-2-il)piridin$4—iI]oxi}fenil)-2-furamida

O\O
0]
(0] N \/
B

N =
NI,
Una mezcla de acido 3-metil-2-furoico (60 mg, 0.48mmol), HBTU (198 mg,
10  0.52mmol) y N,N-diisopropletilamina (129mg, 1.0mmol) en DMF anhidro (10ml) se agitd
a temperatura ambiente durante 10 minutos, seguido de la adicion de 3-{[2-(1H-pirrol-2-
il)piridin-4-ilJoxi}anilina (100mg, 0.40mmol). La mezcla se agité a 70°C durante 3 horas
y se vertio en 100ml de agua. Los precipitados se filtraron, lavaron con agua y secaron
al vacio para proporcionar el producto bruto, que se purificé por cromatografia en gel de
15  silice eluyendo con 3-5% de MeOH/CHCI; para proporcionar 3-metil-N-(3-{[2-(1H-pirrol-
2-il)piridin-4-ifJoxi}fenil)-2-furamida como un solido blanco. Rendimiento: 52mg, 36%.
'"H NMR (de-DMSO): 11.46 (br. s., 1H), 10.19 (s, 1H), 8.36 (d, J = 6.2 Hz, 1H),
777 (d,J =1.8 Hz, 1H), 7.64 - 7.72 (m, 2H), 7.35 - 7.44 (m, 1H), 7.28 (d, J = 2.1 Hz,
1H), 6.86 - 6.91 (m, 1H), 6.81 - 6.86 (m, 1H), 6.68 - 6.74 (m, 1H), 6.65 (dd, J = 5.7, 2.5
20 Hz, 1H), 6.57 (d, J = 1.8 Hz, 1H), 6.06 - 6.13 (m, 1H), 2.30 (s, 3H)
LR MS (ES+): 360 (M+H)
LR MS (ES-): 358 (M-H)

Ejemplo 35 :
25 4-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)- 1H-pirrol-2-carboxilato de
metilo

Procedimiento similar al del Ejemplo 33.
'H NMR (de-DMSO): 12.18 (br. s., 1H), 10.19 (s, 1H), 8.37 (d, J = 5.6 Hz, 1H),
30 7.77 (d, J =1.8 Hz, 1H), 7.59 - 7.72 (m, 3H), 7.33 - 7.44 (m, 2H), 7.25 - 7.32 (m, 1H),
6.83 - 6.93 (m, 1H), 6.66 (dd, J = 5.6, 2.3 Hz, 1H), 6.57 (d, J = 1.2 Hz, 1H), 3.76 (s, 3H),
2.30 (s, 3H) ‘
LR MS (ES+): 440 (M+Na*)
LR MS (ES-): 416 (M-H)
35
Ejemplo 36
2-fluoro-5-metil-N-(4-{[2- (1 H-pirrol-2-il)piridin-4-ilJoxi}fenil)benzamida

76
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Procedimiento similar al del Ejemplo 37.
"H NMR (ds-DMSO): 11.44 (br. s., 1H), 10.47 (s, 1H), 8.33 (d, J = 5.6 Hz, 1H),
7.76 - 7.86 (m, 2H), 7.46 (dd, J = 6.4, 2.1 Hz, 1H), 7.36 (ddd, J = 7.9, 5.3, 2.1 Hz, 1H),
7.13 - 7.27 (m, 4H), 6.80 - 6.87 (m, 1H), 6.66 - 6.73 (m, 1H), 6.60 (dd, J = 5.6, 2.3 Hz,
H), 6.06 - 6.15 (m, 1H), 2.34 (s, 3H)
LR MS (ES+): 388 (M+H)
LR MS (ES-): 386 (M-H)

Ejemplo 37
3-metil-N- (4 {[2 1H-pirrol-2-il)piridin-4-ilJoxi}enil)-2-furamida

@Y’\“

Una mezcla de acido 3-metil-2-furoico (70mg, 0.55mmol), HATU (243mg,
0.64mmol),)  2-[4-(4-aminofenoxi)piridin-2-il}-1H-pirrol-1-carboxilato  de  terc-butilo
(160mg, 0.46mmol) y N,N-diisopropiletilamina (148mg, 1.15mmol) en DMF anhidro
(10ml) se agité a 45°C durante 2 horas. La mezcla se vertié6 en 100ml de agua. Los
precipitados se filtraron, lavaron con agua y secaron al vacio para proporcionar el
producto bruto, que se disolvié en 5ml de cloruro de metileno, seguido de la adicién de
acido trifluoroacético (3ml). La mezcla se agitd a temperatura ambiente durante 16
horas. Los solventes se evaporaron a presién reducida. El residuo se purificé por
cromatografia de fase inversa con un gradiente de 10~50% de acetonitrilo/agua para
proporcionar  3-metil-N-(4-{[2-(1H-pirrol-2-il) piridin-4-ilJoxi}{enil)-2-furamida como un
sélido blanco. Rendimiento: 56mg, 34%.

LR MS (ES+): 360 (M+H)

LR MS (ES-): 358 (M-H)

Preparacion de 4-((2-cloropiridin-4-il)oxi)anilina

(@)
~
|

N~ ~cl
Una solucién agitada de 4-aminofenol (740mg, 6.8mmol) en DMSO anhidro
(8ml) se enjuagd con nitrégeno y tratd con una solucién de KOBu'/ THF 1M (10ml,
10mmol). La mezcla se agité a temperatura ambiente en nitrégeno durante 10 minutos.
Se agregé 2,4-dicloropiridina (1.0g, 6.8mmol) y la mezcla se calent6 a 60°C durante 30
minutos, se enfri6 hasta temperatura ambiente y verti6 en 100ml de agua. Los

precipitados resultantes se filtraron, lavaron con agua y secaron para proporcionar 4-

a0



((2-cloropiridin-4-il)oxi)anilina como un sélido pardo claro. El material se usé para las
siguientes reacciones sin purificacion adicional. Rendimiento: 1.5g, 77%.

'"H NMR (ds-DMSO): 8.21 (d, 1H), 6.77 - 6.91 (m, 4H), 6.54 - 6.68 (m, 2H), 5.16
(s, 2H)

Preparacién de 5-[4-(4-aminofenoxi)piridin-2-il]-1H-pirrol-3-carboxilato de metilo

Una mezcla de 4-((2-cloropiridin-4-il)oxi)anilina (2.6 g, 11.78 mmol), metil-(5-

(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-pirrol-3-carboxilato (6.0 g, 23.90 mmol) y

10 Pd(PPh3)4 (2.72 g, 2.35 mmol) se agregd a un recipiente de reaccién de pared gruesa y

se purgd con No. Se agreg6 una solucion de K,CO; 2M (17.68 mL), seguido de DME

(90 mL). Ei recipiente de reaccion se sellé y la mezcla se agit6 a 92°C durante 18 h. El

recipiente de reaccién se enfri hasta temperatura ambiente y la mezcla se filtré sobre

celite, lavdndose con EtOAc. El filtrado se concentré para proporcionar un aceite

15 oscuro, que se purifico por cromatografia en columna eluyendo con 40-80% de

EtOAc/hexanos para  proporcionar  5-[4-(4-aminofenoxi)piridin-2-il]-1H-pirrol-3-
carboxilato de metilo (2.4 g, 65% de rendimiento).

Ejemplo 38
20 5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-N-(3-
morfolin-4- alpropll )-1H- plrrol 3 carboxamida

N/\
N
Procedimiento similar al del Ejemplo 132.

LR MS (ES+): 573 (MH)
25

Ejemplo 39

5-{4-[3-fluoro-4-({[(2-fluoro-5- metllfenn)ammo]carboml}amlno)fenoxﬂpmdln -2-il}-
30  N-hidroxi-1H-pirrol-3-carboxamida

F oy on
@”TN

o (0]

AN

NN P ilar al del Ejemplo 132.

N—/ N-OH ) 8:11.82 (br. s., 1H), 10.55 (br. s., 1H), 9.05 (d, J = 1.8 Hz,
TH), w1 v = S 1oy LH), 8.64 (br. 5., 1H), 8.37 (d, J = 5.6 Hz, 1H), 8.23 (t, J = 9.2
Hz, 1H), 7.98 (dd, J = 7.8, 1.9 Hz, 1H), 7.31 (br. s., 1H), 7.26 (dd, J = 11.7, 2.6 Hz, 1H),

35 |
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7.19 (d, J = 2.3 Hz, 1H), 7.09 (dd, J = 11.3, 8.4 Hz, 1H), 6.98 - 7.05 (m, 2H), 6.76 - 6.83
(m, 1H), 6.73 (dd, J = 5.7, 2.5 Hz, 1H), 2.25 (s, 3H)
LR MS (ES-): 478 (M-H)

Ejemplo 40
Acido {[(4-{4-[4-({[(2-ﬂuoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-
2-tien [sic]

H H F
'y
0
0]
N CH,

H’}FOH olucion agitada de {[(4-{4-[4-({[(2-fluoro-5-
metil O ino)fenoxi]piridin-2-il}-2-tienil)carbonillamino}acetato de
metilo (60mg, 0. 11mmol) en una mezcla de solventes THF/MeOH (5mi/5ml) se agregd
Tml de solucion de NaOH 1M ((1.ommol). La mezcla se agité a temperatura ambiente
durante 1 hora y se verti6 en 100m! de agua. Se agregé HCl 2M hasta pH = 3. Los
precipitados resultantes se filtraron, lavaron con agua y secaron al vacio para
proporcionar acido {[(4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonilfamino)fenoxi]piridin-
2-il}-2-tienil)carbonillamino}acético como un sélido blanco. Rendimiento: 50mg, 86%.

'H NMR (DMSO- de) 0: 12.61 (br s, 1H), 9.15 (s, 1H), 8.98 (t, J = 5.9 Hz, 1H),
8.43 - 8.48 (m, 2H), 8.40 (d, J = 1.5 Hz, 1H), 8.36 (d, J = 1.2 Hz, 1H), 7.95 (dd, J = 7.6,
1.8 Hz, 1H), 7.50 - 7.58 (m, 2H), 7.40 (d, J = 2.3 Hz, 1H), 7.12 - 7.19 (m, 2H), 7.08 (dd, J
=11.3, 8.4 Hz, 1H), 6.73 - 6.81 (m, 2H), 3.88 (d, J = 5.9 Hz, 2H), 2.25 (s, 3H)

LR MS (ES-): 519 (M-H)

Ejemplo 41 : | ,
{[(4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-if}-2-
tienil)carbonillamino}acetato de metilo

H H ¥
oy
0]
O .
N CH,

0 \CHs
Una mezcla de acido 4-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}tiofeno-2-carboxilico (100mg,

0.22mmol), HATU (100mg, 0.26mmol) y N,N-diisopropletilamina (85mg, 0.66mmol) en
DMF anhidro (10ml) se agité a temperatura ambiente durante 10 minutos, seguido de la
adicion de clorhidrato de éster metilico de glicina (41mg, 0.33mmol). La mezcla se agitd
durante otros 10 minutos y se vertié en 100ml de agua. Se agregé gota a gota HCI 2M
hasta pH = 4~5. Los precipitados se filtraron, lavaron con agua y secaron al vacio para
proporcionar {[(4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}famino)fenoxi]piridin-2-il}-2-
tieniljcarbonillamino}acetato de metilo como un sdlido blanco. Rendimiento: 90mg,
78%.

'H NMR (DMSO-dg) 5: 9.17 (s, 1H), 9.10 (t, d =5.9 Hz, 1H), 8.44 - 8.49 (m, 2H),
8.37 - 8.42 (m, 2H), 7.92 - 7.98 (m, 1H), 7.55 (d, J = 8.8 Hz, 2H), 7.43 (d, J = 2.1 Hz,
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1H), 7.16 (d, J = 8.8 Hz, 2H), 7.08 (dd, J = 11.3, 8.4 Hz, 1H), 6.75 - 6.84 (m, 2H), 3.98
(d, J = 5.9 Hz, 2H), 3.63 (s, 3H), 2.25 (s, 3H)

LR MS (ES+): 557 (M+Na*)

LR MS (ES-): 533 (M-H)

Preparacion de 4-(4-(4-aminofenoxi)piridina-2-il)tiofeno-2-carboxilato de metilo
iog
A
l - O
N \ N
s 0~
Una mezcla de 4-(4-aminofenoxi)-2-cloropiridina (5.0 g, 22.66mmol), metil-(4-
(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-tiofeno-2-carboxilato (9.73 g, 36.25 mmol) y
Pd(PPhs)4 (5.24 g, 4.53 mmol) se agreg6 a un recipiente de reaccion de pared gruesa y
se purgd con Np. Se agregd una solucidn de KoCOz 2M (17.0 mL), seguido de dioxano
(120 mL). El recipiente de reaccion se sell6 y la mezcla se agité a 92°C durante 18 h. El
recipiente de reaccion se enfrié hasta temperatura ambiente y la mezcla se filtré sobre
celite, lavandose con EtOAc. El filtrado se.concentrd y el aceite oscuro resultante se
purifico por cromatografia en columna, eluyendo con 40-60% de EtOAc/hexanos para
proporcionar 4-(4-(4-aminofenoxi)piridina-2-il)tiofeno-2-carboxilato de metilo (6.1 g, 82%
de rendimiento). ~
Ejemplo 42
4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carboniltamino)fenoxi]piridin-2-il}tiofeno-2-
carboxilato de metilo

X
N” A P \gitada de 4-[4-(4-aminofenoxi)piridin-2-iltiofeno-2-carboxilato
de \ s O0-CH; i mmol) en THF anhidro (10ml) se agreg6 2-fluoro-5-metil-
fenilisocianato (255mg, 1.68mmol). La mezcla se agité a temperatura ambiente durante
una hora y se vertié en 200ml de agua. Los'precipitados resultantes se filtraron, lavaron
con agua y secaron al vacio para proporcionar el producto bruto, que se purificé por
cromatografia en gel de silice eluyendo con 3-5% de MeOH/CHCI; para proporcionar 4-
{4-{4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxilpiridin-2-il}tiofeno-2-carboxilato
de metilo como un sélido blanquecino. Rendimiento: 560mg, 76%.

'H NMR (DMSO-dg) 8: 9.14 (s, 1H), 8.51 (d, J = 1.5 Hz, 1H), 8.41 - 8.47 (m, 2H),
8.33 (d, J = 1.8 Hz, 1H), 7.96 (d, J = 6.2 Hz, 1H), 7.48 - 7.57 (m, 3H), 7.13 (d, J = 9.1
Hz, 2H), 7.08 (dd, J = 11.4, 8.5 Hz, 1H), 6.76 - 6.81 (m, 1H), 6.74 (dd, J = 5.6, 2.3 Hz,
1H), 3.83 (s, 3H), 2.25 (s, 3H)
LR MS (ES+): 500 (M+Na*)
LR MS (ES-): 476 (M-H)

Ejemplo 43 4;

Acido - (4S)-5-(etilamino)-4-{[(5-{4-[3-fluoro-4-({[(3-
metilfenilyamino]carbonillamino)fenoxilpiridin-2-il}-1H-pirrol-3-il)carbonillamino}-5-
oxopentanoico
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Quiral

A una solucién agitada de (4S)-5-(etilamino)-4-{[(5-{4-[3-fluoro-4-({[(3-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-3-il)carbonilJamino}-5-
oxopentanoato de terc-butilo (30mg, 0.046mmol) en 5ml de cloruro de metileno se
agregaron 2ml de TFA. La mezcla se agité a temperatura ambiente durante 1 hora y se
evaporo hasta sequedad. El residuo se disolvio con MeOH (3ml), que se agregd gota a
gota en 100ml de agua con agitacion vigorosa. Los precipitados se filtraron, lavaron con
agua y secaron para proporcionar acido (4S)-5-(etilamino)-4-{[(5-{4-[3-fluoro-4-({[(3-
metilfenil)amino]carbonit}amino)fenoxi]piridin-2-if}-1H-pirrol-3-il)carbonillamino}-5-
oxopentanoico como un solido blanco. Rendimiento: 20mg, 74%.

'"H NMR (DMSO-dg) 8: 12.04 (br. s., 1H), 11.86 (br. s., 1H), 8.97 (s, 1H), 8.57 (d,
J=2.1Hz 1H), 8.39 (d, J = 5.9 Hz, 1H), 8.20 (t, J = 9.1 Hz, 1H), 7.82 (t, J = 5.6 Hz, 1H),
7.79 (d, J = 8.2 Hz, 1H), 7.46 (br. s., 1H), 7.12 - 7.29 (m, 5H), 6.99 - 7.04 (m, 1H), 6.79
(d, d = 7.3 Hz, 1H), 6.74 (d, J = 4.7 Hz, 1H), 4.31 (td, J = 8.6, 5.4 Hz, 1H), 2.97 - 3.11
(m, 2H), 2.26 (s, 3H), 2.17 - 2.25 (m, 2H), 1.87 - 1.98 (m, 1H), 1.74 - 1.84 (m, 1H), 0.97
(t, d = 7.2 Hz, 3H)

LR MS (ES-): 601 (M-H)

Ejemplo 44

(4S)-5-(etilamino)-4-{[(5-{4-[3-fluoro-4-({{(3-
metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}- 1H-pirrol-3-il)carboniflamino}-5-
oxopentanoato de terc-butilo

3 Quiral
H H uira
oy
0
0
" CHy
» o0/ CHh
N7 >N
N-Z N
H
‘\’_’¥0
0
- CHy
HC CH,

Una mezcla de acido  (2S)-5-terc-butoxi-2-{[(5-{4-[3-fluoro-4-({[(3-
metilfenil)amino]jcarbonillamino)fenoxilpiridin-2-il}-1H-pirrol-3-il)carbonillamino}-5-
oxopentanoico (80mg, 0.13mmol), HATU (57mg, 0.15mmol) y N,N-diisopropletilamina
(49mg, 0.38mmol) en DMF anhidro (8ml) se agité a temperatura ambiente durante 10
minutos, seguido de la adicion de etilamina 2M en solucién de THF (0.1mg, 0.2mmol).
La mezcla se agitd durante otros 10 minutos y se vertié en 100ml de agua. Se agregd
gota a gota HCI 2M hasta pH = 5. Los precipitados se filtraron, lavaron con agua y
secaron al vacio para proporcionar el producto bruto, que se purificé por cromatografia
en gel de silice eluyendo con 4~5% de MeOH/CHCl; para proporcionar (4S)-5-
(etilamino)-4-{[(5-{4-[3-fluoro-4-({[(3-metilfenil)amino]carbonilyamino)fenoxi]piridin-2-i}-
1H-pirrol-3-il)carbonillamino}-5-oxopentanoato de terc-butilo como un sdélido blanco.
Rendimiento: 40mg, 48%.

'"H NMR (DMSO-de) 5: 11.83 (br. s., 1H), 8.95 (s, 1H), 8.56 (br. s., 1H), 8.38 (d,
J=5.6Hz 1H), 8.20 (t, J = 9.1 Hz, 1H), 7.81 (t, = 5.3 Hz, 1H), 7.77 (d, J = 8.2 Hz, 1H),
7.45 (d, J = 1.5 Hz, 1H), 7.23 - 7.30 (m, 2H), 7.18 - 7.23 (m, 2H), 7.12 - 7.18 (m, 2H),
6.98 - 7.04 (m, 1H), 6.79 (d, J = 7.6 Hz, 1H), 6.73 (dd, J = 5.6, 2.3 Hz, 1H), 4.27 - 4.35
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(m, 1H), 3.01 - 3.08 (m, 2H), 2.26 (s, 3H), 2.17 - 2.23 (m, 2H), 1.87 - 1.95 (m, 1H), 1.78
(m, 1H), 1.34 (s, 9H), 0.97 (t, J = 7.2 Hz, 3H)

LR MS (ES+):; 681 (M+Na*)

LR MS (ES-): 657 (M-H)

Ejemplo 45 :

Acido (28)-5-terc-butoxi-2-{[(5-{4-[3-fluoro-4-({[(3-
metilfenilyamino]carbonillamino)fenoxilpiridin-2-il}-1H-pirrol-3-i)carboniljamino}-5-
oxopentanoico

F
H
NN
wm@
0
0
A CH,
00
N7 S -~ N-0H
N -2 :

S
0]
0

Y- CHy
H< CH,

A una solucion agitada de 2-{[(5-{4-[3-fluoro-4-({[(3-
metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}-1H-pirrol-3-
ifcarbonillamino}pentanodioato de (S)-5-terc-butil 1-metilo (120mg, 0.19mmol) en una
mezcla de solventes THF/MeOH (5ml/sml)' se agregé 1ml de solucion de NaOH 1M
(Immol). La mezcla se agité a temperatura ambiente durante 30 minutos y se vertié en
100ml de agua. Se agregd gota a gota HCI 2M hasta pH = 4. Los precipitados
resultantes se filtraron, lavaron con agua y secaron al vacio para proporcionar acido
(2S)-5-terc-butoxi-2-{[(5-{4-[3-fluoro-4-({[(3-
metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-1H-pirrol-3-il)carbonillamino}-5-
oxopentanoico como un sdélido blanco. Rendimiento: 100mg, 85%.

'H NMR (DMSO-dg) 5: 12.49 (br. s., 1H), 11.84 (br. s., 1H), 8.98 (s, 1H), 8.58 (d,
J = 2.3 Hz, 1H), 8.38 (d, J = 5.6 Hz, 1H), 8.20 (t, J = 9.1 Hz, 1H), 7.89 (br. s., 1H), 7.42
(br.s., 1H), 7.28 (s, 1H), 7.25 (dd, J = 11.7, 2.6 Hz, 1H), 7.20 - 7.23 (m, 2H), 7.11 - 7.18
(m, 2H), 7.01 (dd, J = 9.0, 1.6 Hz, 1H), 6.79 (d, J = 7.3 Hz, 1H), 6.73 (dd, J = 5.6, 2.3
Hz, 1H), 4.23 - 4.34 (m, 1H), 2.23 - 2.28 (m, 2H), 2.26 (s, 3H), 1.95 - 2.03 (m, 1H), 1.80 -
1.88 (m, 1H), 1.35 (s, 9H) :

LR MS (ES+): 654 (M+Na®)

LR MS (ES-): 630 (M-H)

Quiral

Ejemplo 46
2-{[(5-{4-[3-fluoro-4-({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
pirrol-3-il)carbonillamino}pentanodioato de (S)-5-terc-butil 1-metilo

F W H
ONWNQ
o)
o
Q CH,
00

PN \}——O\
H H
W
o
X~CH,
H,C CH,
Una mezcla de acido 5-{4-[3-fluoro-4-({[(3-
metilfenil)amino]carboniffamino)fenoxi]piridin-2-il}-1H-pirrol-3-carboxilico (500mg,

\

81



1.1mmol), HATU (500mg, 1.32mmol) y N,N-diisopropletilamina (426mg, 3.3mmol) en
DMF anhidro (8ml) se agitdé a temperatura ambiente durante 10 minutos, seguido de la
adicién de clorhidrato de éster 1-metilico 5-terc-butilico acido L-glutdmico (334mg,
1.32mmol). La mezcla se agitdé durante otros 10 minutos y se vertio en 200ml de agua.
5 Se agregd gota a gota HCI 2M hasta pH = 5. Los precipitados se filtraron, lavaron con
agua y secaron al vacio para proporcionar el producto bruto, que se purifico por
cromatografia en gel de silice eluyendo con 3~5% de MeOH/CHCI; para proporcionar 2-
{[(5-{4-[3-fluoro-4-({[(3-metilfenil)Jamino]carbonil}lamino)fenoxi]piridin-2-il}-1H-pirrol-3-
il)carbonillamino}pentanodioato de (S)-5-terc-butil 1-metilo como un sélido blanquecino.
10  Rendimiento: 380mg, 52%.
'H NMR (DMSO-dg) 8: 11.87 (br. s., 1H), 8.96 (s, 1H), 8.56 (br. s., 1H), 8.38 (d,
J =5.6 Hz, 1H), 8.20 (t, J = 8.9 Hz, 1H), 8.08 (d, J = 7.0 Hz, 1H), 7.44 (br. s., 1H), 7.23 -
7.29 (m, 2H), 7.18 - 7.23 (m, 2H), 7.11 - 7.17 (m, 2H), 7.01 (d, J = 8.8 Hz, 1H), 6.79 (d, J
= 7.0 Hz, 1H), 6.70 - 6.76 (m, 1H), 4.32 - 4.41 (m, 1H), 3.60 (s, 3H), 2.23 - 2.31 (M, 5H),
15 1.93-2.08 (m, 1H), 1.81 - 1.91 (m, 1H), 1.35 (s, 9H)
LR MS (ES+): 646 (MH), 668 (M+Na")
LR MS (ES-): 644 (M-H)

Ejemplo 47 -
20 2-{[(5-{4-[3-fluoro-4-({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-

pirrol-3-il)carboniljJamino}pentanodioato de bis(2-hidroxietilo)
F .

LR MS (ES+): 686 (M+Na*)
LR MS (ES-): 662 (M-H), 561
25
Ejemplo 48 _.
Acido 3-{[(5-{4-[3-f|uoro-4-({[(3-metilfeniI)amino]carbonil}amino)fenoxi]piridin-2-
il}-1H-pirrol-3-il)carbonillamino}propanoico

30 Procedimiento similar al del Ejemplo 132.
'"H NMR (DMSO-dg) 5: 11.90 (br. s., 1H), 8.99 (s, 1H), 8.59 (br. s., 1H), 8.40 (d,
J =5.9Hz 1H), 8.22 (t, J = 9.0 Hz, 1H), 7.90 - 7.96 (m, 1H), 7.40 (br. s., 1H), 7.25 - 7.30
(m, 2H), 7.21 (d, J = 7.0 Hz, 2H), 7.15 (t, J = 7.8 Hz, 2H), 7.03 (d, J = 9.1 Hz, 1H), 6.79
(d, J = 7.0 Hz, 2H), 3.32 - 3.37 (m, 2H), 2.43:(t, J = 7.0 Hz, 2H), 2.26 (s, 3H)
35 LR MS (ES-): 516 (M-H)

Ejemplo 49

93



Acido 2-{[(5-{4-[3-f|uoro-4-({[(3-metiIfenil)amino]carboniI}amino)fenoxi]piridin-2-
il}-1H-pirrol-3-iljcarbonillamino}pentanodioico

'H NMR (DMSO-dg) 3: 12.43 (br. s., 2H), 11.89 (br. s., 1H), 8.97 (br. s., 1H),
5 8.7 (br. s, 1H), 8.39 (d, J = 5.3 Hz, 1H), 8.20 (t, J = 8.8 Hz, 1H), 7.97 (d, J = 7.6 Hz,

1H), 7.46 (br. s., 1H), 7.11 - 7.31 (m, 4H), 7.02 (d, J = 9.1 Hz, 1H), 6.79 (d, J = 7.0 Hz,
1H), 6.75 (br. s., 1H), 4.32 (br. s., 1H), 2.30 (t, J = 7.2 Hz, 2H), 2.26 (s, 3H), 2.01 (m,
2H), 1.86 (m, 2H) .

LR MS (ES-): 574 (M-H)

10

Ejemplo 50

1-(3-{[(5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-if}-
1H-pirrol-3-il)carbonillamino}propil) pirrolidina-2-carboxilato de metilo

@wr@

(0]

(0]

N CH3
VAT
H H N

15

Procedimiento similar al del Ejemplo 132.
LR MS (ES+): 615 (MH), 637 (M+Na")
LR MS (ES-): 613 (M-H)

20 Ejemplo 51
5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-N-{2-
[(38S)-3-hidroxipirrolidin-1-il]-2-oxoetil}-1H-pirrol-3-carboxamida

H H F Quiral
QR
(0]
N CH,
L o OH

N =
N~ mﬁd
0
Procedimiento similar al del Ejemplo 132.

25 LR MS (ES+): 573 (MH), 595 (M+Na*)
LR MS (ES-): 571 (M-H)

30 Ejemplo 52 !
N-{4-[(2,3-dihidroxipropil) (metil)amino]-4-oxobutil}-5-{4-[4- ({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxilpiridin-2-il}-1H-pirrol-3-carboxamida

\
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Procedimiento similar al del Ejemplo 61.
'H NMR (DMSO-de) 5: 11.70 - 11.82 (m, 1H), 9.24 (s, 1H), 8.50 (d, J = 2.1 Hz,
1H), 8.35 (d, J = 5.9 Hz, 1H), 7.93 - 7.98 (m, 1H), 7.85 (dt, J = 14.5, 5.5 Hz, 1H), 7.54 (d,
J =9.1 Hz, 2H), 7.34 (br. s., 1H), 7.10 - 7.15 (m, 3H), 7.08 (dd, J = 11.2, 8.5 Hz, 1H),
7.01 -7.05 (m, 1H), 6.73 - 6.82 (m, 1H), 6.67 (dd, J = 5.6, 2.3 Hz, 1H), 4.87 (d, J = 5.3
Hz, 1H), 4.60 - 4.69 (m, 1H), 4.46 (t, J = 5.9 Hz, 1H), 3.55 - 3.65 (m, 2H), 3.20 - 3.27 (m,
2H), 3.10 - 3.19 (m, 2H), 2.96 (s, 1H), 2.79 (s, 2H), 2.27 - 2.35 (m, 1H), 2.24 (s, 3H),
1.62 - 1.72 (m, 2H)
LR MS (ES+): 619 (MH), 641 (M+Na")
LR MS (ES-): 617 (M-H)

Ejemplo 53
5-{4-[4-({[(2-fluoro-5-metilfenilyamino]carbonilfamino)fenoxilpiridin-2-il}-N-[4-(3-
hidroxipiperidin-1-il)-4-oxobutil]- 1H-pirrol-3-carboxamida

Procedimiento similar al del Ejemplo 61.
LR MS (ES+): 637 (M+Na*)
LR MS (ES-): 613 (M-H)

Ejemplo 54
N-{4-[(2,3-dihidroxipropil)amino}-4-oxobutil}-5-{4-[4-({[ (2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxilpiridin-2-il}-1H-pirrol-3-carboxamida

H H F

OH

Procedimiento similar al del Ejemplo 61.

'H NMR (DMSO-dg) 5: 11.77 (br. s., 1H), 9.14 (s, 1H), 8.46 (d, J = 2.3 Hz, 1H),
8.35(d,J=59Hz 1H),7.96 (dd, J = 7.9, 2.1 Hz, 1H), 7.84 (1, J = 5.6 Hz, 1H), 7.77 (t, J
= 5.9 Hz, 1H), 7.51 - 7.57 (m, 2H), 7.33 (dd, J = 3.1, 1.6 Hz, 1H), 7.11 - 7.16 (m, 3H),
7.08 (dd, J = 11.3, 8.4 Hz, 1H), 7.01 - 7.05 (m, 1H), 6.75 - 6.82 (m, 1H), 6.68 (dd, J =
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5.7, 2.5 Hz, 1H), 4.68 (d, J = 5.0 Hz, 1H), 4.46 (t, J = 5.9 Hz, 1H), 3.41 - 3.47 (m, 1H),
3.20 - 3.26 (m, 2H), 3.09 - 3.19 (m, 3H), 2.90 - 2.97 (m, 1H), 2.25 (s, 3H), 2.10 (t, J = 7.6
Hz, 2H), 1.66 (quin, J = 7.3 Hz, 2H)

LR MS (ES+): 605 (MH), 627 (M+Na*)

LR MS (ES-): 603 (M-H)

Ejemplo 55
N-(4-amino-4-oxobutil)-5-{4-{4-({[(2-fluoro-5-
metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-1H-pirrol-3-carboxamida

H H F
N\n/N
O
(o]
N CH,
- 0
N
H
"\__}/'NH2
(0]

N =
N~
H

Procedimiento similar al del Ejemplo 61.

'H NMR (DMSO-dg) 3: 11.92 (br. s., 1H), 9.20 (br. s., 1H), 8.48 (d, J = 1.8 Hz,
1H), 8.39 (d, J = 5.9 Hz, 1H), 7.95 (dd, J = 7.8, 1.9 Hz, 1H), 7.89 (br. s., 1H), 7.56 (d, J =
8.8 Hz, 2H), 7.42 (br. s., 1H), 7.18 - 7.28 (m, 2H), 7.15 (d, J = 8.8 Hz, 2H), 7.08 (dd, J =

11.4, 8.5 Hz, 1H), 6.78 (ddd, J = 7.5, 5.0, 2.2 Hz, 2H), 6.68 (br. s., 1H), 3.14 (0, J = 6.7

Hz, 2H), 2.25 (s, 3H), 2.05 (t, J = 7.5 Hz, 2H), 1.66 (quin, J = 7.3 Hz, 2H)
LR MS (ES+): 553 (M+Na®)
LR MS (ES-): 529 (M-H)

Ejemplo 56
N-{2-[(2,3-dihidroxipropil)amino]-2-oxoetil}-5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-1H-pirrol-3-carboxamida

N H
H/EZ/N\/K/OH

Procedimiento similar al del Ejemplo 132.

'H NMR (DMSO-dg) 5: 11.83 (br. s., 1H), 9.15 (s, 1H), 8.46 (br. s., 1H), 8.36 (d,
J=5.9Hz 1H),8.14 (t, J = 6.0 Hz, 1H), 7.95 (d, J = 7.6 Hz, 1H), 7.67 (t, J = 5.6 Hz, 1H),
7.54 (d, J = 8.8 Hz, 2H), 7.38 (br. s., 1H), 7.13 (d, J = 8.8 Hz, 3H), 7.03 - 7.11 (m, 2H),
6.75 - 6.82 (m, 1H), 6.69 (dd, J = 5.6, 2.3 Hz, 1H), 4.70 (d, J = 5.0 Hz, 1H), 4.47 (t, J =
5.7 Hz, 1H), 3.76 (d, J = 5.6 Hz, 2H), 3.45 (dq, J = 11.2, 5.5 Hz, 1H), 3.16 - 3.27 (m, 3H),
2.93 - 3.00 (m, 1H), 2.25 (s, 3H)

LR MS (ES+): 577 (MH), 599 (M+Na™)

LR MS (ES-): 575 (M-H)

Ejemplo 57
2-{[(5-{4-[4- ({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
pirrol-3-il)carbonillamino}pentanodioato de 5-(2,3-dihidroxipropil) 1-metilo
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Procedimiento similar al del Ejemplo 58.

'H NMR (DMSO-dg) 5: 11.86 (br. s., 1H), 9.14 (s, 1H), 8.46 (d, J = 2.3 Hz, 1H),
8.36 (d, J = 5.6 Hz, 1H), 8.08 - 8.17 (m, 1H), 7.96 (dd, J = 7.9, 1.8 Hz, 1H), 7.54 (d, J =
8.5 Hz, 2H), 7.43 (br. s, 1H), 7.04 - 7.21 (m, 4H), 6.78 (dt, J = 5.7, 2.7 Hz, 1H), 6.68 (dd,
J =5.6, 2.3 Hz, 1H), 4.83 (d, J = 5.3 Hz, 1H), 4.58 (t, J = 5.7 Hz, 1H), 4.36 - 4.45 (m,
1H), 3.95 - 4.06 (m, 2H), 3.88 (dd, J = 11.0, 6.6 Hz, 1H), 3.60 (s, 3H), 3.28 - 3.35 (m,
2H), 2.40 (t, J = 7.6 Hz, 2H), 2.25 (s, 3H), 1.99 - 2.10 (m, 1H), 1.88 - 1.95 (m, 1H), 1.15
(t, J=7.0 Hz, 1H) '

LR MS (ES+): 664 (MH), 686 (M+Na")

Ejemplo 58
2-{[(5-{4-[4-{[(2-fluoro-5-metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}- 1H-
pirrol-3-il)carbonillamino}pentanodioato de bis(2,3-dihidroxipropilo)

Una mezcla de acido 2-{[(5-{4-[4-{[(2-fluoro-5-
metilfenil)amino]carbonilfamino)fenoxi]piridin-2-if}-1H-pirrol-3-
il carbonillamino}pentanodioico (60mg, 0.10mmol), glicerol (0.5ml), clorhidrato de 1-Etil-
3-(3-dimetilaminopropil)carbodiimida (EDC+ HCI, 37mg, 0.19mmol) y 4-
dimetilaminopiridina (DMAP, 5mg, 0.04mmol) en THF anhidro (10ml) se agit6 a 60°C
durante 3 horas. La mezcla se enfri6 hasta temperatura ambiente, se concentré y
purificd por cromatografia en ge! de silice eluyendo con un gradiente de 10~15% de
MeOH/CHCl; para proporcionar 2-{[(5-{4-[4-({[(2-fluoro-5-
metilfenilyamino]carbonillamino)fenoxi]piridin-2-il}-1H-pirrol-3-
illcarbonillamino}pentanodioato de bis(2,3-dihidroxipropil) como un aceite incoloro.
Rendimiento: 40mg, 53%.

LR MS (ES+): 746 (M+Na")

LR MS (ES-): 722 (M-H)

Ejemplo 59
Acido 4-{[(5-{4-[4-{[(2-fluoro-5-metilfenil)amino]carbonillamino)fenoxi]piridin-2-
il}-1H-pirrol-3-il)carbonillJamino}-5-metoxi-5-oxopentanoico
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Procedimiento similar al del Ejemplo 132.

'H NMR (DMSO-de) 3: 11.98 (br. s., 1H), 9.19 (s, 1H), 8.48 (d, J = 2.6 Hz, 1H),
8.39 (d, J = 5.9 Hz, 1H), 8.13 (d, J = 7.3 Hz, 1H), 7.95 (dd, J = 7.8, 1.9 Hz, 1H), 7.53 -
7.57 (m, 2H), 7.47 - 7.52 (m, 1H), 7.24 (br. s., 1H), 7.19 (br. s., 1H), 7.15 (d, J = 8.8 Hz,
2H), 7.08 (dd, J = 11.3, 8.4 Hz, 1H), 6.72 - 6.81 (m, 2H), 4.38 (ddd, J = 9.5, 7.5, 5.3 Hz,
1H), 3.60 (s, 3H), 2.31 (t, J = 7.6 Hz, 2H), 2.25 (s, 3H), 1.95 - 2.05 (m, 1H), 1.82 - 1.93
(m, J=14.0,9.6,7.0, 7.0 Hz, 1H)

LR MS (ES-): 588 (M-H)

Ejemplo 60
N-[4-(etilamino)-4-oxobutil]-5-{4-[4- ({[(2-fluoro-5-
metilfenil) amlno]carbonll}amlno )fenoxi]piridin-2-il}-1H-pirrol-3-carboxamida

Neht

%N
H

N
N\___
O

Procedimiento similar al del Ejemplo 61.

'H NMR (DMSO-d) 3: 11.96 (br. s., 1H), 9.20 (s, 1H), 8.48 (d, J = 2.6 Hz, 1H),
8.39 (d, J = 5.9 Hz, 1H), 7.95 (dd, J = 7.8, 1.9 Hz, 1H), 7.89 (br. s., 1H), 7.76 (t, J = 5.3
Hz, 1H), 7.53 - 7.58 (m, 2H), 7.44 (br. s., 1H), 7.23 (br. s., 1H), 7.13 - 7.19 (m, 3H), 7.08
(dd, J = 11.3, 8.4 Hz, 1H), 6.75 - 6.84 (m, 2H), 3.11 - 3.17 (m, 2H), 3.01 (qd, J = 7.2, 5.6
Hz, 2H), 2.25 (s, 3H), 2.05 (t, J = 7.5 Hz, 2H), 1.66 (quin, J = 7.3 Hz, 2H), 0.96 (t, J = 7.2
Hz, 3H)

LR MS (ES+): 559 (MH), 581 (M+Na™)

LR MS (ES-): 557 (M-H)

Ejemplo 61
5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-N-[4-(3-
hidroxipirrolidin-1-il)-4-oxobutil]-1H-pirrol-3-carboxamida

Una mezcla de acido 4-{[(5-{4-[4-{[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-3-il)carbonillJamino}butanoico
(60mg, 0.11mmol), HATU (50mg, 0.13mmol) y N,N-diisopropletiiamina (43mg,



0.33mmol) en DMF anhidro (8ml) se agitd a temperatura ambiente durante 10 minutos,
seguido de la adicién de (S)-3-pirrolidinol (14mg, 0.16mmol). La mezcla se agité durante
otros 10 minutos y se vertié en 100ml de agua. Se agreg6 gota a gota HCI 2M hasta pH
= 4~5. El precipitado se filtrd, lavo con agua y se seco al vacio para proporcionar 5-{4-
5 [4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-N-[4-(3-
hidroxipirrolidin-1-il)-4-oxobutii]- 1H -pirrol-3-carboxamida como un sdélido blanco.
Rendimiento: 40mg, 59%.
'H NMR (DMSO-de) 5: 11.97 (br. s., 1H), 9.31 (s, 1H), 8.53 (d, J = 2.3 Hz, 1H),
8.39 (d, J'= 5.9 Hz, 1H), 7.95 (dd, J = 7.8, 1.9 Hz, 1H), 7.91 (d, J = 4.4 Hz, 1H), 7.54 -
10 7.59 (m, 2H), 7.42 - 7.48 (m, 1H), 7.24 (br. s., 1H), 7.16 (d, J = 8.8 Hz, 2H), 7.05 - 7.10
(m, 1H), 6.78 (ddd, J = 7.5, 5.0, 2.2 Hz, 2H), 4.24 - 4.28 (m, OH), 4.16 - 4.21 (m, 1H),
3.40 - 3.48 (m, 2H), 3.35 (ddd, J = 11.6, 8.4, 3.5 Hz, 1H), 3.25 - 3.30 (m, 1H), 3.14 - 3.25
(m, 4H), 2,25 (s, 3H), 2.23- 2.27 (m, 1H), 2.20 (t, J = 7.9 Hz, 1H), 1.84 - 1.92 (m, 1H),
1.75-1.82 (m, 1H), 1.65 - 1.73 (m, 2H)
15 LR MS (ES+): 601 (MH), 623 (M+Na*)
LR MS (ES-): 599 (M-H) :

Ejemplo 62

5-{4-[4-({[(2-fluoro-5- metllfeml)ammo]carbon|I}am|no)fenox1]p|r|dm -2-il}-N-[4-
20 hidroxiamino)-4-oxobutil]-1H-pirrol-3-carboxamida
F

H H

Procedimiento similar al del Ejemplo 61.
'H NMR (DMSO-dg) d: 11.92 (br. s., 1H), 10.33 (s, 1H), 9.18 (s, 1H), 8.47 (d, J =
2.6 Hz, 1H), 8.39 (d, J = 5.9 Hz, 1H), 7.95 (dd, J = 7.9, 1.8 Hz, 1H), 7.87 - 7.92 (m, 1H),
25 7.51-7.58(m, 2H), 7.38 - 7.46 (m, 1H), 7.21 (br. s., 1H), 7.11 - 7.18 (m, 3H), 7.05 - 7.11
(m, 1H), 6.72 - 6.82 (m, 2H), 3.14 (q, J = 6.7 Hz, 2H), 2.25 (s, 3H), 1.96 (t, J = 7.6 Hz,
2H), 1.66 (quin, J = 7.3 Hz, 2H)
LR MS (ES+): 547 (MH), 569 (M+Na*)
LR MS (ES-): 545 (M-H)
30
Ejemplo 63
Acido 2-{[(5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
il}-1H-pirrol-3- il)carbonil]amino}pentanodioico

OO

35 Procedimiento similar al del Ejemplo 132.
'H NMR (DMSO-de) &: 12.42 (br. s., 1H), 12.12 (br. s., 1H), 11.86 (br. s., 1H),
9.15 (s, 1H), 8.46 (d, J = 2.6 Hz, 1H), 8.37 (d, J = 5.6 Hz, 1H), 7.93 - 8.01 (m, 2H), 7.51 -
7.58 (m, 2H), 7.44 (br. s., 1H), 7.18 (s, 1H), 7.11 - 7.16 (m, 3H), 7.08 (dd, J = 11.3, 8.4
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Hz, 1H), 6.75 - 6.82 (m, 1H), 6.69 (d, J = 3.8 Hz, 1H), 4.32 (ddd, J = 9.7, 7.9, 5.0 Hz,
1H), 2.30 (t, J = 7.6 Hz, 2H), 2.25 (s, 3H), 1.96 - 2.05 (m, 1H), 1.80 - 1.91 (m, J = 14.0,
9.8, 7.2, 7.2 Hz, 1H)

LR MS (ES-): 574 (M-H)

Ejemplo 64
2-{[(5-{4-[4-{[(2-fluoro-5-metilfenil}amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
pirrol-3-il)carbonillJamino}pentanodioato de dimetilo
F

H H

Procedimiento similar al del Ejemplo 132.

'H NMR (DMSO-dg) : 12.27 (br. s., 1H), 9.33 (br. s., 1H), 8.50 - 8.57 (m, 1H),
8.44 (d, J = 6.2 Hz, 1H), 8.23 (d, J = 6.7 Hz, 1H), 7.95 (d, J = 6.5 Hz, 1H), 7.64 (br. s.,
1H), 7.58 (d, J = 8.8 Hz, 2H), 7.39 (br. s., 2H), 7.19 (d, J = 8.8 Hz, 2H), 7.08 (dd, J =
11.2, 8.2 Hz, 1H), 6.92 (br. s., 1H), 6.79 (d, J = 5.6 Hz, 1H), 4.35 - 4.43 (m, 1H), 3.60 (s,
3H), 3.55 (s, 3H), 2.40 (t, J = 7.5 Hz, 2H), 2.22 - 2.28 (m, 3H), 2.00 - 2.10 (m, 1H), 1.88 -
1.97 (m, 1H)

LR MS (ES+): 626 (M+Na")

LR MS (ES-): 602 (M-H)

Ejemplo 65

Acido 1-[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
metilfenilyamino]carbonilfamino)fenoxilpiridin-2-il}-1H-pirrol-3-il)carbonil]pirrolidin-3-
carboxilico

F oy oy F
ONT”
(0]
0
NS

Procedimiento similar al del Ejemplo 132.

'H NMR (DMSO-dg) 5: 12.47 (br. s., 1H), 11.85 - 12.01 (m, 1H), 9.05 (d, J = 1.8
Hz, 1H), 8.94 (d, d = 2.3 Hz, 1H), 8.39 (d, J = 5.9 Hz, 1H), 8.22 (t, J = 9.1 Hz, 1H), 7.98
(dd, J = 7.8, 1.9 Hz, 1H), 7.41 (br. s., 1H), 7.21 - 7.32 (m, 2H), 7.06 - 7.14 (m, 2H), 7.01
(dd,  =9.0, 1.6 Hz, 1H), 6.79 (ddd, J = 7.6,’5.1, 1.9 Hz, 1H), 6.65 - 6.76 (m, 1H), 2.97 -
3.93 (m, 5H), 2.25 (s, 3H), 1.93 - 2.19 (m, 2H)

LR MS (ES+): 562 (MH), 584 (M+Na")

LR MS (ES-): 560 (M-H)

Ejemplo 66
Acido 4-{[(5-{4-[3-fluoro-5-metilfenil)amino]carboniffamino)fenoxilpiridin-2-il}-1H-
pirrol-3-il)carbonillJamino}butanoico

GO
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A una solucion agitada de 4-{[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
metilfenilyamino]carbonillamino)fenoxipiridin-2-il}-1H-pirroi-3-
iycarbonillamino}butanoato de etilo (45mg, 0.078mmol) en 10ml de THF se agregaron
3ml de NaOH 1M (3.0mmol). La mezcla se calentd a 60°C durante 3 horas, se enfrid
hasta temperatura ambiente y se vertié en 100ml de agua. Se agregé HCI 2M hasta pH
= 5. Los precipitados se filtraron, lavaron con agua y secaron para proporcionar acido
4-{[(5-{4-[3-fluoro-4- ({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
pirrol-3-il)carbonillamino}butanoico como un sélido gris. Rendimiento: 40mg, 93%.

'H NMR (DMSO-de) &: 11.99 (br. s., 1H), 11.82 (br. s., 1H), 9.06 (d, J = 2.1 Hz,
1H), 8.94 (d, J = 2.6 Hz, 1H), 8.38 (d, J = 5.9 Hz, 1H), 8.23 {t, J = 9.1 Hz, 1H), 7.98 (dd,
J=79,21Hz 1H), 7.85 (t, J = 5.7 Hz, 1H), 7.37 (br. s., 1H), 7.27 (dd, J = 11.7, 2.6 Hz,
1H), 7.19 (s, 1H), 7.09 (dd, J = 11.3, 8.4 Hz, 2H), 7.02 (dd, J = 8.9, 1.6 Hz, 1H), 6.77 -
6.82 (m, 1H), 6.73 - 6.77 (m, 1H), 3.16 (g, J = 6.7 Hz, 2H), 2.25 (s, 3H), 2.22 (t, J = 7.3
Hz, 2H), 1.67 (quin, J = 7.2 Hz, 2H)

LR MS (ES-): 548 (M-H)

Ejemplo 67

4-{[(5-{4-[3-fluoro-4-({[(2-fluoro-5-

metilfenilyamino]carbonillamino)fenoxi]piridin-2-il}-1H-pirrol-3-
ifycarbonillamino}butanoato de etilo

F oy ny F
J@FNTN@
0
0
X

P 0

Procedimiento similar al de!l Ejemplo 132.

'H NMR (DMSO-dg) 8: 11.99 (br. s., 1H), 9.09 (d, J = 1.5 Hz, 1H), 8.96 (d, J =
2.3 Hz, 1H), 8.42 (d, J = 6.2 Hz, 1H), 8.26 (t, J = 9.1 Hz, 1H), 7.98 (dd, J = 7.8, 2.2 Hz,
1H), 7.86 - 7.94 (m, 1H), 7.46 (br. s., 1H), 7.25 - 7.34 (m, 2H), 7.22 (br. s., 1H), 7.09 (dd,
J =113, 8.4 Hz, 1H), 7.02 - 7.07 (m, 1H), 6.87 (br. s., 1H), 6.76 - 6.82 (m, 1H), 4.01 (q,
J=7.1Hz 2H), 3.13 - 3.21 (m, 2H), 2.30 (t, J = 7.5 Hz, 2H), 2.25 (s, 3H), 1.70 (quin, J =
7.2 Hz, 2H), 1.14 (t, J = 7.04 Hz, 3H)

LR MS (ES+): 578 (MH), 600 (M+Na")

LR MS (ES-): 576 (M-H)

Ejemplo 68 _

Acido 4-{[(5-{4-[3-fluoro-4-({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
i}-1H-pirrol-3-il)carbonillamino}butanoico
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Procedimiento similar al del Ejemplo 66.

'H NMR (DMSO-dg) 8: 12.00 (br. s., 1H), 11.82 (br. s., 1H), 8.97 (s, 1H), 8.57 (d,
J=23Hz 1H), 8.38 (d, J = 5.9 Hz, 1H), 8.21 (t, J = 9.1 Hz, 1H), 7.85 (t, J = 5.7 Hz, 1H),
7.37 (br. s., 1H), 7.24 - 7.29 (m, 2H), 7.17 - 7.23 (m, 2H), 7.13 - 7.17 (m, 1H), 7.10 (br.
s., 1H), 7.02 (dd, J = 8.8, 1.8 Hz, 1H), 6.79 (d, J = 7.3 Hz, 1H), 6.75 (br. s., 1H), 3.16 (q,
J =6.7 Hz, 2H), 2.26 (s, 3H), 2.22 (t, J = 7.3 Hz, 2H), 1.67 (quin, J = 7.2 Hz, 2H)

LR MS (ES+): 532 (MH), 554 (M+Na")

LR MS (ES-): 530 (M-H)

Ejemplo 69

Acido 3-{[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}-1H-pirrol-3-
ilycarbonillamino}propanoico

Procedimiento similar al del Ejemplo 66.

'H NMR (DMSO-dg) 8: 11.93 (br. s., 2H), 9.08 (br. s., 1H), 8.96 (d, J = 1.8 Hz,
1H), 8.41 (d, J = 5.9 Hz, 1H), 8.25 (t, J = 8.9 Hz, 1H), 7.98 (d, J = 7.9 Hz, 1H), 7.94 (br.
s., 1H), 7.43 (d, J = 2.1 Hz, 1H), 7.29 (d, J = 10.3 Hz, 1H), 7.24 (br. s., 1H), 7.17 (br. s.,
1H), 7.09 (dd, J = 11.3, 8.4 Hz, 1H), 7.04 (d, J = 8.5 Hz, 1H), 6.83 (br. s., 1H), 6.76 -
6.81 (m, 1H), 3.33 - 3.38 (m, 2H), 2.44 (t, J = 7.0 Hz, 2H), 2.25 (s, 3H)

LR MS (ES-): 534 (M-H)

Ejemplo 70
N-etil-5-{4-[3-fluoro-4-({{[(3-metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-1H-
pirrol-3-carboxamida

Procedimiento similar al del Ejemplo 132.

at
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'H NMR (DMSO-dg) 5: 11.98 (br. s., 1H), 9.11 (s, 1H), 8.67 (or. s., 1H), 8.41 (d,
J=59Hz, 1H), 8.23 ¢, J = 9.1 Hz, 1H), 7.87 (t, J = 5.0 Hz, 1H), 7.44 (br. s., 1H), 7.25 -
7.32 (m, 3H), 7.18 - 7.25 (m, 2H), 7.12 - 7.17 (m, 1H), 7.04 (dd, J = 9.0, 1.6 Hz, 1H),
6.85 (br. s., 1H), 6.79 (d, J = 7.3 Hz, 1H), 3.15 - 3.22 (m, 2H), 2.26 (s, 3H), 1.05 (¢, J =
7.2 Hz, 3H)

LR MS (ES+): 474 (MH), 496 (M+Na")

LR MS (ES-): 472 (M-H)

Ejemplo 71
Acido  {[(5-{4-[3-fluoro-4-({[(3-metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-
1H-pirrol-3-il)carbonillamino}acético

@TQ
o 0]

Procedimiento similar al del Ejemplo 66.

'H NMR (DMSO-dg) 5: 11.84 (br. s., 1H), 9.23 (s, 1H), 8.73 (d, J = 1.5 Hz, 1H),
8.38 (d, J = 5.6 Hz, 1H), 8.18 (t, J = 9.1 Hz, 1H), 8.12 (t, J = 5.4 Hz, 1H), 7.38 (dd, J =
2.9, 1.8 Hz, 1H), 7.28 (s, 1H), 7.21 - 7.26 (m, 2H), 7.19 (d, J = 283 Hz, 1H), 7.14 (t, J =
7.8 Hz, 1H), 7.08 - 7.11 (m, 1H), 7.01 (dd, J = 9.0, 2.5 Hz, 1H), 6.78 (d, J = 7.3 Hz, 1H),
6.73 (dd, J = 5.9, 2.3 Hz, 1H), 3.78 (d, J = 5.9 Hz, 2H), 2.25 (s, 3H)

LR MS (ES:): 502 (M-H)

Ejemplo 72
{[(5-{4-[3-fluoro-4-({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
pirrol-3-ilycarbonillamino}acetato de metilo

Pdc@/mi@n@nar al del Ejemplo 132.
d

6) 5: 11.87 (br. s., 1H), 8.96 (s, 1H), 8.56 (d, J = 2.3 Hz, 1H),
), 8.31 (t, J = 6.0 Hz; 1H), 8.20 (t, J = 9.1 Hz, 1H), 7.39 (dd, J =
729 (m, 2H), 7.21 (d, J = 8.2 Hz, 1H), 7.19 (d, J = 2.3 Hz, 1H),
743-747 (m, 1H) g'08 - 7.10 (m, 1H), 7.01 (dd, J = 8.5, 2.1 Hz, 1H), 6.79 (d, J = 73

Hz, 1H), 6.74 (dd, J X 5.9, 2.3 Hz, 1H), 3.90 (d, J = 5.9 Hz, 2H), 3.60 (s, 3H), 2.26 (s,
3H)

LR MS (ES+): 518 (MH), 540 (M+Na")
LR MS (ES-): 516 (M-H) -

Ejemplo 73
1-(2-fluoro-4-{[2-(4-{[(3R)-3-hidroxipirrolidin-1-illcarbonil}-1H-pirrol-2-il) piridin-4-
iloxi}fenil)-3-(3-metilfenil)urea

45
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Procedimiento similar al del Ejemploi 132.

'H NMR (DMSO-d) 5: 11.87 (br. s., 1H), 8.97 (s, 1H), 8.56 (d, J = 2.1 Hz, 1H),
8.37 (d, J = 5.9 Hz, 1H), 8.18 (t, J = 9.1 Hz, 1H), 7.38 (d, J = 2.3 Hz, 1H), 7.18 - 7.30 (m,
4H), 7.12 - 7.17 (m, 1H), 7.08 (d, J = 18.8 Hz, 1H), 6.99 (dt, J = 7.6, 1.5 Hz, 1H), 6.78 (d,
J=7.6Hz, 1H), 6.68 (dd, J = 5.6, 2.3 Hz, 1H), 4.90 (d, J = 9.4 Hz, 1H), 4.30 (br. s, 1H),
3.68 - 3.82 (m, 2H), 3.42 - 3.54 (m, 2H), 2.26 (s, 3H), 1.72 - 1.97 (m, 2H)

LR MS (ES+): 516 (MH), 538 (M+Na")

LR MS (ES-): 514 (M-H)

Ejemplo 74
1-(2-fluoro-4-{[2-(4-[(3-hidroxipiperidin-1-il)carbonil]-1H-pirrol-2-il) piridin-4-
ioxi}fenil}-3-(3-metilfenil)urea

Procedimiento similar al del Ejemplo 132.

'H NMR (DMSO-dg) &: 11.83 (br. s., 1H), 8.96 (s, 1H), 8.55 (d, J = 2.3 Hz, 1H),
8.37 (d,d = 5.6 Hz, 1H), 8.19 (t, J = 9.1 Hz, 1H), 7.34 (d, J = 2.3 Hz, 1H), 7.27 (s, 1H),
719 -7.25 (m, 2H), 7.15 (t, d = 7.8 Hz, 1H), 7.12 (br. s, 1H), 6.97 - 7.01 (m, 1H), 6.90
(s, 1H), 6.79 (d, J = 7.6 Hz, 1H), 6.68 (dd, J = 5.7, 2.2 Hz, 1H), 4.87 (br. s., 1H), 4.04 (br.
s., 1H), 3.85 (br. s., 1H), 3.41 - 3.52 (m, 1H), 3.07 (t, J = 10.1 Hz, 1H), 2.26 (s, 3H), 1.78
-1.90 (m, 1H), 1.67 (id, J = 8.8, 4.7 Hz, 1H), 1.30 - 1.43 (m, 2H)

LR MS (ES+): 530 (MH), 552 (M+Na*)

LR MS (ES-): 528 (M-H)

Ejemplo 75

Acido 5-{4-[3-fluoro-4-({[(3-metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}-
1H-pirrol-3-carboxilico '

djﬁf@
o (@]

= 0]
N //
N OH
H '

Procedimiento similar al del Ejemplo 134.
'H NMR (DMSO-dg) 3: 12.04 (br. s., 1H), 11.87 (br. s., 1H), 8.97 (br. s., 1H),
8.56 (br. s., 1H), 8.39 (d, J = 5.9 Hz, 1H), 8.20 (t, J = 9.1 Hz, 1H), 7.36 (br. s., 2H), 7.19 -

a4
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7.30 (M, 3H), 7.12 - 7.17 (m, 1H), 7.08 (br. s., 1H), 7.00 (d, J = 8.8 Hz, 1H), .79 (d, J =
7.3 Hz, 1H), 6.73 (br. s., 1H), 2.26 (s, 3H)
LR MS (ES+): 469 (MH)

Ejemplo 76
5-{4-[3-fluoro-4-({[(3-metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}- 1 H-pirrol-
3-carboxilato de metilo

egae
0O

= 0
N =
N/ o—
H

Procedimiento similar al del Ejemplo 135.

'H NMR (DMSO-dg) &: 12.11 (br. s., 1H), 8.96 (s, 1H), 8.55 (s, 1H), 8.38 (d, J =
5.9 Hz, 1H), 8.19 (t, J = 9.1 Hz, 1H), 7.42 (dd, J = 3.1, 1.6 Hz, 1H), 7.37 (d, J = 2.1 Hz,
1H), 7.28 (s, 1H), 7.19 - 7.26 (m, 2H), 7.12 - 7.17 (m, 1H), 7.09 - 7.12 (m, 1H), 7.00 (dd,
J=9.1,2.3 Hz, 1H), 6.79 (d, J = 7.3 Hz, 1H), 6.72 (dd, J = 5.6, 2.3 Hz, 1H), 3.69 (s, 3H),
2.26 (s, 3H)

LR MS (ES+): 461 (MH), 483 (M+Na")

LR MS (ES-): 459 (M-H)

Ejemplo 77
5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonillamino)fenoxi]piridin-2-if}-N-(2-{2-
[2-(2-hidroxietoxi)etoxi]etoxi}etil)-1H-pirrol-3-carboxamida

H H F
T
£y
0]
N
| P o

N =
H / H/\/O\/\O/\/O\/\OH

Procedimiento similar al del Ejemplo 132.

'H NMR (DMSO-dg) d: 11.92 (br. s., 1H), 9.20 (s, 1H), 8.48 (br. s., 1H), 8.38 (d,
J=5.6Hz 1H), 7.96 (d, d = 7.9 Hz, 1H), 7.92 (br. s., 1H), 7.55 (d, J = 8.8 Hz, 2H), 7.43
(br. s., 1H), 7.20 (br. s., 1H), 7.11 - 7.17 (m, 3H), 7.08 (dd, J = 11.2, 8.5 Hz, 1H), 6.73 -
6.81 (m, 2H), 3.41 - 3.48 (m, 12H), 3.34 - 3.39 (m, 2H), 3.31 (q, J = 5.8 Hz, 2H), 2.25 (s,
3H) ‘

LR MS (ES+): 622 (MH), 644 (M+Na")

LR MS (ES-): 620 (M-H)

Ejemplo 78
Acido  4-{[(5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxilpiridin-2-
il}-1H-pirrol-3-if)carbonillamino}butanoico

a5
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Procedimiento similar al del Ejemplo 66.

'H NMR (DMSO-dg) &: 11.83 (br. s., 1H), 9.17 (s, 1H), 8.49 (d, J = 2.3 Hz, 1H),
8.39 (d, J =5.9 Hz, 1H), 7.95 - 8.02 (m, 1H), 7.88 (t, J = 5.6 Hz, 1H), 7.57 (d, J = 9.1 Hz,
2H), 7.38 (br. s., 1H), 7.16 (d, J = 9.1 Hz, 2H), 7.06 - 7.17 (m, 3H), 6.77 - 6.85 (m, 1H),
6.67 - 6.76 (m, 1H), 3.16 - 3.22 (m, 2H), 2.28 (s, 3H), 2.25 (t, J = 7.3 Hz, 2H), 1.70 (quin,
J=7.2Hz 2H)

LR MS (ES+): 532 (MH)

LR MS (ES-): 530 (M-H)

Ejemplo 79
4-{[(5-{4-[4- {[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-if}-1H-
pirrol-3-il)carbonillJamino}butanoato de etilo

HoH T
N\“/N
Lry
0O
NS
» 0

N =
N
H
,\’}O
J N

Procedimiento similar al del Ejemplo 132.
LR MS (ES+): 560 (MH), 582 (M+Na")
LR MS (ES-): 558 (M-H)

N—?
H

Preparacién de 4-(2-cloro-piridin-4-ilsulfanil)-fenilamina

T
'@/ NH
Cl
Se purgaron 2,4-Dicloropirdina (4.44 g, 30.0 mmol) y carbonato de potasio (8.28
g, 60.0 mmol) en dimetilformamida (60 mL) con nitrégeno durante 10 min. Se agregdé 4-
Aminotiofenol (3.76 g, 30.0 mmol) y la mezcla se agité en nitrogeno a temperatura
ambiente durante 18 h. Se agregd agua (300 mL) y la suspension se agité durante 30
min. El sdlido resultante se filtrd, lavd con agua y se secd al vacio a temperatura
ambiente. Recristalizacion a partir de acetato de etilo (35 mL), se filtrd caliente y luego
se secd y proporciond 4-(2-Cloro-piridin-4-ilsulfanil)-fenilamina (3.946 g, 56% de
rendimiento).

2

Preparaciéon de 1-[4-(2-Cloro-piridin-4-ilsulfanil)-fenil]-3- (2-fluoro-5-metil-fenil)-
urea

906
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A una solucién agitada de 4-(2-cloro-piridin-4-ilsulfanil)-fenilamina (300 mg, 1.27
mmol) en THF anhidro (10ml) se agregé 2-fluoro-5-metil-fenilisocianato (210mg,
1.39mmol). La mezcla se agitd a 60°C durante 5 horas y se verti6 en 100ml de agua.
Los precipitados se filtraron, lavaron con agua (50ml) y se secaron para proporcionar el
producto bruto que se purificd por cromatografia en gel de silice eluyendo con 2-3% de
MeOH/CHCI; para proporcionar 1-[4-(2-Cloro-piridin-4-ilsulfanil)-fenil]-3-(2-fluoro-5-
metil-fenil)-urea como un sélido blanco. Rendimiento: 410mg, 83%.

'H NMR (DMSO-dg) 5: 9.37 (s, 1H), 8.57 (d, J = 2.1 Hz, 1H), 8.17 (d, J = 5.9 Hz,
1H), 7.89 - 8.01 {m, 1H), 7.58 - 7.70 (m, 2H), 7.47 - 7.59 (m, 2H), 7.10 (dd, J = 11.4, 8.2
Hz, 1H), 6.94 - 7.03 (m, 2H), 6.82 (dd, J = 4.8, 2.2 Hz, 1H), 2.26 (s, 3H)

Ejemplo 80
Acido 5-(4-{[4-({[(2-fluoro-5-metilfenil)amino]carbonillamino)fenil]tio}piridin-2-il)-
1H-pirrol-3-carboxilico

Bepae

A una solucién agitada de 5-(4-{[4-({[(2-fluoro-5-
metilfenil)amino]carbonilfamino)feniljtio}piridin-2-il)-1H-pirrol-3-carboxilato de  metilo
(86mg, 0.18mmol) en una mezcla de solventes de THF/MeOH (5ml/5ml) se agregé 2mil
de solucion de NaOH 1M (2mmol). La mezcla se calentd en un bafio a 66°C durante 7
horas, se enfrié hasta temperatura ambiente y se vertio en 100ml de agua. Se agreg6
HCI 2M hasta pH = 3. Los precipitados resultantes se filtraron, lavaron con agua vy
secaron al vacio para proporcionar acido 5-(4-{[4-({[(2-fluoro-5-
metilfenil)amino]fenilfamino)feniljtio}piridin-2-il]-1H-pirrol-3-carboxilico como un sdlido
pardo claro. Rendimiento: 73mg, 88%.

'H NMR (DMSO-dg) 5: 12.01 (br. s., 1H), 9.37 (s, 1H), 8.56 (d, J = 1.8 Hz, 1H),
8.27 (d, J = 5.6 Hz, 1H), 7.95 (s, 1H), 7.44 - 7.68 (m, 5H), 7.36 (br. s., 1H), 7.10 (dd, J =

11.1, 8.5 Hz, 1H), 6.94 (br. s., 1H), 6.81 (br. s., 1H), 6.69 (d, J = 5.3 Hz, 1H), 2.26 (s,
3H)

LR MS (ES-): 461 (M-H)

Ejemplo 81 '
Acido  3-{[(5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
il}-1H-pirrol-3-il)carbonillamino}propanoico

19
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Procedimiento similar al del Ejemplo 66.

'H NMR (DMSO-dg) &: 12.12 (br. s;, 1H), 11.81 (br. s., 1H), 9.15 (s, 1H), 8.46
(br. s., 1H), 8.36 (d, J = 5.6 Hz, 1H), 7.96 (d, J = 7.6 Hz, 1H), 7.92 {t, J = 5.3 Hz, 1H),
7.54 (d, J = 8.8 Hz, 2H), 7.35 (br. s., 1H), 7.13 (dd, J = 6.6, 2.2 Hz, 3H), 7.08 (dd, J =
11.2, 8.5 Hz, 1H), 7.04 (br. s., 1H), 6.75 - 6.82 (m, 1H), 6.70 (d, J = 3.2 Hz, 1H), 3.32 -
3.41 (m, 2H), 2.43 (t, J = 7.0 Hz, 2H), 2.25 (s, 3H)

LR MS (ES+): 518 (MH), 540 (M+Na*)

LR MS (ES-): 516 (M-H) ~

Ejemplo 82
Acido 4-{S-metil-N- -[(5-{4-[4-({[(3-metilfenil)amino]carbonillamino)fenoxi]piridin-2-
il}-1H-pirrol-3-il) carboml]suIfon|m|d0|l}butan01<:o

0@

A una solucion agitada de 4-{S-metil-N-[(5-{4-[4-({[(3-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-3-
il)carbonil]sulfonimidoil}butanoato de metilo (5mg, 0.0087mol) en MeOH (3ml) se agregd
NaOH 1M (0.5ml, 0.5mmol). La mezcla se agit6 a temperatura ambiente durante 30
minutos y se vertié en 30ml de agua. Se agregé gota a gota HCI 2M hasta pH = 4. Los
precipitados se filtraron, lavaron con agua.y secaron para proporcionar acido 4-{S-
metil-N-[(5-{4-[4-({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}- 1 H-pirrol-3-
il)carbonil]sulfonimidoil}butanoico como un sélido blanquecino. Rendimiento: 5mg,
100%.

LR MS (ES+): 576 (MH), 598 (M+Na*)
LR MS (ES-): 574 (M-H)

Ejemplo 83 !
Acido 1- -[(5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonilfamino)fenoxi]piridin-2-if}-
1H-pirrol-3-il)carbonil]pirrolidin-3-carboxilico .

4%
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Procedimiento similar al del Ejemplo 132.

'H NMR (DMSO-dg) 8: 12.04 (br. s., 1H), 9.16 (s, 1H), 8.46 (d, J = 2.3 Hz, 1H),
8.39 (d, J = 5.6 Hz, 1H), 7.93 - 7.99 (m, 1H), 7.54 (d, J = 9.1 Hz, 2H), 7.41 (br. s., 1H),
7.33 (br. s, 1H), 7.14 (d, J = 8.8 Hz, 2H), 7.08 (dd, J = 11.3, 8.4 Hz, 1H), 6.75 - 6.82 (m,
1H), 6.72 (br. s., 1H), 2.98 - 3.93 (m, 5H), 2.25 (s, 3H), 1.93 - 2.19 (m, 2H)

LR MS (ES+): 544 (MH), 566 (M+Na*)

LR MS (ES-): 542 (M-H)

Ejemplo 84
Acido {[(5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}-
1H-pirrol-3-il)carbonillJamino}acético

Nenge

HO :

Procedimiento similar al del Ejemplo 66.

'H NMR (DMSO-dg) 8: 12.42 (br. s., 1H), 11.85 (br. s., 1H), 9.15 (s, 1H), 8.47 (d,
J=2.1Hz 1H), 8.37 (d, J = 5.9 Hz, 1H), 8.21 (t, J = 6.0 Hz, 1H), 7.90 - 8.03 (m, 1H),
7.55 (d, J = 8.8 Hz, 2H), 7.38 (br. s., 1H), 7.02 - 7.21 (m, 5H), 6.74 - 6.84 (m, 1H), 6.70
(dd, J = 5.6, 2.3 Hz, 1H), 3.82 (d, J = 5.9 Hz, 2H), 2.26 (s, 3H)

LR MS (ES+): 504 (MH), 526 (M+Na*)

LR MS (ES-): 502 (M-H)

Ejemplo 85
{[(5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-1H-
pirrol-3-iljcarbonillamino}acetato de metilo

Bspge

Procedimiento similar al del Ejemplo 132.
'H NMR (DMSO-dg) 3: 12.00 (br. s., 1H), 9.18 (s, 1H), 8.48 (d, J = 2.1 Hz, 1H),
8.20 - 8.44 (m, 2H), 7.97 (d, d = 7.9 Hz, 1H), 7.56 (d, J = 9.1 Hz, 2H), 7.46 (br. s., 1H),

7.02 - 7.27 (m, 5H), 6.79 (d, J = 2.1 Hz, 2H), 3.91 (d, J = 6.2 Hz, 2H), 3.61 (s, 3H), 2.26
(s, 3H)



LR MS (ES+): 518 (MH), 540 (M+Na*)
LR MS (ES-): 516 (M-H) |

Ejemplo 86
5 Acido 1-[(5-{4-{4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-
1H-pirrol-3-il)carbonil]piperidin-4-sulfénico

Procedimiento similar al del Ejemplo 132.
'H NMR (DMSO-dg) 5: 12.41 (br. s., 1H), 9.24 (s, 1H), 8.46 - 8.53 (m, 2H), 7.91 -
10 7.98 (m, 1H), 7.54 - 7.64 (m, 3H), 7.45 (br. s., 1H), 7.30 (br. s., 1H), 7.22 (d, J = 8.8 Hz,
2H), 7.08 (dd, J = 11.2, 8.2 Hz, 1H), 7.02 (br. s., 1H), 6.75 - 6.82 (m, 1H), 4.29 (br. s.,
2H), 3.52 (br. s., 2H), 2.48 - 2.56 (m, 1H), 2.25 (s, 3H), 1.93 (d, J = 12.6 Hz, 2H), 1.45
(br. s., 2H)
LR MS (ES+): 616 (M+Na")
15 LR MS (ES-): 592 (M-H)

Ejemplo 87
4-{S-metil-N-[(5-{4-[4-({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-
pirrol-3-ilycarbonil}sulfonimidoil}butanoato de metilo

20
Procedimiento similar al del Ejemplo 101.
LR MS (ES+): 590 (MH), 612 (M+Na")

25 Ejemplo 88

5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)feniI]tio}piridin-2-iI)-1 H-
pirrol-3-carboxilato de metilo

SKM@

P 0]
N =
N/ o—
H

Una mezcla de 1-[4-(2-Cloro-piridin-4-ilsulfanil)-fenil]-3-(2-fluoro-5-metil-fenil)-
30 urea (410mg, 1.06 mmol), (5-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-pirrol-3-
carboxilato de metilo (532mg, 2.12 mmol) y PdCl,(dppf)-CH2Cl, (10mg, 0.012 mmol) se

o |00
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agregd a un recipiente de reaccién de pared gruesa y se purgé con No. Se agregd una
solucion de NaxCO3 2M (1.0 mL), seguido de DMSO (10 mL). El recipiente de reaccion
se selld y la mezcla se agité a 95°C durante 16 h. El recipiente de reaccion se enfrid
hasta temperatura ambiente y la mezcla se vertié en 100ml de agua. Los precipitados
se filtraron, lavaron con agua y secaron para proporcionar el producto bruto, que se
purificé por cromatografia en gel de silice eluyendo con 2-5% de MeOH/CHCI; para
proporcionar 5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonilfamino)feniljtio}piridin-2-
ilftiofeno-2-carboxilato de metilo como un sélido blanquecino. Rendimiento: 100mg, 20%
de rendimiento.
LR MS (ES+): 477 (MH), 499 (M+Na®)

Ejemplo 89

N-metil-5-{4-[4-({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-
3-carboxamida

NN
Beaae

~ 0]

N = .
D
H H

Procedimiento similar al del Ejemplo 132.

'H NMR (DMSO-de) 3: 11.88 (br. s., 1H), 8.89 (s, 1H), 8.69 (s, 1H), 8.37 (d, J =
5.9 Hz, 1H), 7.82 (d, J = 4.4 Hz, 1H), 7.52 - 7.58 (m, 2H), 7.37 (br. s., 1H), 7.27 (s, 1H),
7.22 (d, J = 8.2 Hz, 1H), 7.18 (br. s., 1H), 7.11 - 7.15 (m, 3H), 7.08 (br. s., 1H), 6.71 -
6.80 (m, 2H), 2.67 (d, J = 4.7 Hz, 3H), 2.25 (s, 3H)

LR MS (ES+): 442 (MH), 464 (M+Na*)

LR MS (ES-): 440 (M-H)

Ejemplo 90

1-(4-[2-{4-[3-hidroxipiperidin-1 -iI)carboniI]-1 H-pirrol-2-il)piridin-4-iljoxi}fenil}-3-(3-
metilfenil)urea

NOgas

Procedimiento similar al del Ejemplo 132.
LR MS (ES+): 512 (MH), 534 (M+Na")
LR MS (ES-): 510 (M-H)

Ejemplo 91
1-(4-[2-{4-[3-hidroxipirrolidin-1-il)carbonif}- 1H-pirrol-2-il) piridin-4-ilJoxi}fenil}-3-(3-
metilfenil)urea

Lo\



N N
R )
""OH

Procedimiento similar al del Ejemplo 132.

'H NMR (DMSO-dg) 5: 11.88 (br. s., 1H), 8.74 (s, 1H), 8.58 (s, 1H), 8.36 (d, J =
5.6 Hz, 1H), 7.54 (d, J = 8.8 Hz, 2H), 6.99 - 7.39 (m, 8H), 6.78 (d, J = 7.0 Hz, 1H), 6.62

5 (dd,J =5.6,2.3 Hz, 1H), 4.91 (br. s., 1H), 4.31 (br. s., 1H), 3.67 - 3.87 (m, 2H), 3.49 (br.

S., 2H), 2.26 (s, 3H), 1.88 (br. s., 2H)

LR MS (ES+): 520 (M+Na®)

Ejemplo 92

N-(2,3-dihidroxipropil)-5-{4-[4-({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-

10  2-il}-1H-pirrol-3-carboxamida

PORR®

Procedimiento similar al del Ejemplo 132.
'H NMR (DMSO-dg) 5: 11.86 (br. s., 1H), 8.78 (s, 1H), 8.61 (s, 1H), 8.37 (d, J =
5.9 Hz, 1H), 7.87 (1, J = 5.7 Hz, 1H), 7.55 (d, J = 8.8 Hz, 2H), 7.41 (br. s., 1H), 7.05 -
15 7.32 (m, 7H), 6.75 (dd, J = 17.7, 6.6 Hz, 2H), 3.49 - 3.61 (m, 1H), 3.22 - 3.35 (m, 3H),
3.04 - 3.18 (m, 1H), 2.26 (s, 3H)
LR MS (ES+): 524 (M+Na")

Ejemplo 93

20 N-etil-5-{4-[4-({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-3-
carboxamida

NN
Kogie
> 0

o

H NN\
Procedimiento similar al del Ejemplo 132.
'H NMR (DMSO-dg) 3: 12.09 (br. s., 1H), 8.98 (s, 1H), 8.76 (s, 1H), 8.42 (d, J =
25 5.9 Hz, 1H), 7.91 (br. s., 1H), 7.45 - 7.65 (M, 3H), 7.05 - 7.38 (m, 7H), 6.82 - 6.94 (m,
1H), 6.78 (d, J = 7.6 Hz, 1H), 3.09 - 3.27 (m, 2H), 2.26 (s, 3H), 1.06 (t, J = 7.2 Hz, 3H)
LR MS (ES+): 478 (M+Na")
LR MS (ES-): 454 (M-H)

30 Ejemplo 94

5-{4-[4-({[(3-metilfenil)amino]carboniffamino)fenoxi]piridin-2-il}-1H-pirrol-3-
carboxamida

Wl
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Procedimiento similar al del Ejemplo 132.

'H NMR (de-DMS0,300MHz) &: 11.81 (br. s., 1H), 8.76 (s, 1H), 8.59 (s, 1H),
8.37 (d, J = 5.6 Hz, 1H), 7.55 (d, J = 9.1 Hz, 2H), 7.37 (br. s., 2H), 7.28 (s, 1H), 7.19 -
7.26 (m, 1H), 7.09 - 7.18 (m, 4H), 7.04 (br. s., 1H), 6.78 (d, J = 7.3 Hz, 2H), 6.69 (dd, J =
5.4, 1.9 Hz, 1H), 2.26 (s, 3H)

LR MS (ES+): 428 (MH), 450 (M+Na")

LR MS (ES-): 426 (M-H)

Ejemplo 95

N-hidroxi-5-{4-[4- ({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-it}-1H-
pirrol-3-carboxamida

ara

Procedimiento similar al del Ejemplo 132.

'H NMR (ds-DMS0,300MHz): 11.98 (br. s., 1H), 10.62 (br. s., 1H), 8.87 (s, 1H),
8.68 (s, 1H), 8.41 (d, J = 5.6 Hz, 1H), 7.58 (d, J = 9.1 Hz, 2H), 7.04 - 7.46 (m, 8H), 6.80
(d, J = 7.6 Hz, 2H), 2.28 (s, 3H)

LR MS (ES+): 444 (MH), 466 (M+Na")

LR MS (ES-): 442 (M-H)

Ejemplo 96

Acido 5-{4-[3-fluoro-4-{{[(2-fluoro-5-
metilfenil) ammo]carboml}ammo )fenoxi]piridin-2-il}-1H-pirrol-3-carboxilico

TG

N

Procedimiento similar al del Ejemplo 134.

'H NMR (ds-DMSQ,300MHz): 12.04 (br. s., 1H), 11.88 (br. s., 1H), 9.08 (s, 1H),
8.97 (s, 1H), 8.41 (d, J = 5.6 Hz, 1H), 8.25 (t, J = 9.2 Hz, 1H), 8.01 (d, J = 7.6 Hz, 1H),
7.38 (s, 2H), 7.27 (dd, J = 11.9, 2.5 Hz, 1H), 6.95 - 7.18 (m, 3H), 6.78 - 6.88 (m, 1H),
6.74 (dd, J = 5.6, 2.1 Hz, 1H), 2.28 (s, 3H)

LR MS (ES+): 465 (MH), 487 (M+Na")

LR MS (ES-): 463 (M-H)

Ejemplo 97
N-[dimetil(6xido)-lambda~4~-sulfanilideno]-5-(4-{4-[(3-
metilfenil)amino]carbonillamino)fenoxi]piridin-2-if}-1H-pirrol-3-carboxamida

\o%
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Procedimiento similar al del Ejemplo 101.
'H NMR (ds-DMS0,300MHz): 11.82 (none, 1H), 11.83 (br. s., 1H), 8.76 (s, 1H),
8.60 (s, 1H), 8.37 (d, J = 5.9 Hz, 1H), 7.56 (d, J = 9.1 Hz, 2H), 7.21 - 7.35 (m, 4H), 7.08 -

7.20 (m, 3H), 6.95 (s, 1H), 6.79 (d, J = 7.0 Hz, 1H), 6.66 (dd, J = 5.6, 2.3 Hz, 1H), 3.37
(s, 6H), 2.28 (s, 3H)

LR MS (ES+): 526 (M+Na*)
LR MS (ES-): 502 (M-H)

Ejemplo 98

5-{4-[4--({[(4-cloro-3-(trifluorometiI)feﬁiI)amino]carboniI}amino)fenoxi]piridin-2-i|}-
1H-pirrol-3-carboxilato de 2-hidroxietilo

F
O“”@%F
o) ° Cl
X

0]
\—om

Procedimiento similar al del Ejemplo 131.

'H NMR (ds-DMS0,300MHz): 12.12 (br. s., 1 H), 9.19 (s, 1 H), 8.97 (s, 1 H),
8.40 (d, J=5.9 Hz, 1 H), 8.12 (d, J=2.1 Hz, 1 H), 7.53 - 7.70 (m, 4 H), 7.48 (dd, J=3.1, 1.6
Hz, 1 H), 7.35 (d, J=2.1 Hz, 1 H), 7.16 (d, J=9.1 Hz, 2 H), 7.09 (d, J=2.3 Hz, 1 H), 6.68
(dd, J=5.6, 2.3 Hz, 1 H), 4.83 (t, J=5.9 Hz, 1 H), 4.15 (t, J=5.0 Hz, 2 H), 3.59 - 3.69 ppm
(m, 2 H)

LR MS (ES+): 583 (M+Na*), 585

LR MS (ES-): 559 (M-H), 561

Ejemplo 99
N-[dimetil(6xido)-lambda~4~-sulfanilideno]-5-(4-{4-[(4-cloro-3-
(trifluorometil)fenil)amino]carbonilfamino)fenoxi]piridin-2-il}-1H-pirrol-3-carboxamida

N~ N=S.
CI-%HS
Procedimiento similar al del Ejemplo 101.
"H NMR (ds-DMS0,300MHz) 11.83 (br. s., 1 H), 9.19 (s, 1 H), 8.97 (s, 1 H), 8.37
(d, J=5.9 Hz, 1 H), 8.12 (d, J=2.3 Hz, 1 H), 7.54 - 7.69 (m, 4 H), 7.23 - 7.31 (m, 2 H),

7.12-7.19 (m, 2 H), 6.93 - 6.97 (m, 1 H), 6.67 (dd, J=5.9, 2.3 Hz, 1 H), 3.37 ppm (s, 6
H) -?

LR MS (ES-): 590 (M-H)

Ejemplo 100
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4-(N-5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxilpiridin-2-il}-1H-
pirrol-3-carboxil)-S-metilsulfonimidoil)butanoato de metilo

LR MS (ES+): 630 (M+Na*)
LR MS (ES-): 606 (M-H)

Ejemplo 101
N-[dimetil(6xido)-lambda~4~-sulfanilideno]-5-(4-{4-[(2-fluoro-5-
metﬂfeml)ammo]carbon|I}am|no )fenoxi]piridin-2-il}-1H-pirrol-3-carboxamida

ogae

N =
N~/ stl‘,'f
CI%HS
Una mezcla de acido 5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-3-carboxilico (60mq,

0.13mmol), HATU (60mg, 0.16mmol), suifonimidoildimetano (24mg, 0.26mmol), N,N-
diisopropiletilamina (37mg, 0.29mmol), 200mg de tamices moleculares de 4A y 5ml de
1,4-dioxano anhidro se agregaron a un recipiente de reaccién de pared gruesa y se
purgaron con Ny. El recipiente de reaccién de sell6 y la mezcla se agité a 90°C durante
18 horas. El recipiente de reaccién de enfrid hasta temperatura ambiente y la mezcla
se vertié en 100m! de agua. Los precipitados se filtraron, lavaron con agua y secaron
para proporcionar el producto bruto, que se purificé por cromatografia en gel de silice
eluyendo con 35% de MeOH/CHCI; para proporcionar N-[dimetil{6xido)-lambda~4~-
sulfanilideno]-5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-if}-1H-
pirrol-3-carboxamida como un sélido blanco. Rendimiento: 38mg, 54%.

'H NMR (ds-DMSO0): 11.83 (br. s., 1H), 9.16 (s, 1H), 8.48 (br. s., 1H), 8.37 (d, J
= 5.9 Hz, 1H), 7.98 (d, J = 6.7 Hz, 1H), 7.56 (d, J = 8.8 Hz, 2H), 7.26 (dd, J = 8.6, 1.6
Hz, 2H), 7.05 - 7.19 (m, 3H), 6.96 (s, 1H), 6.75 - 6.85 (m, 1H), 6.66 (dd, J = 5.4, 1.6 Hz,
1H), 3.37 (s, 6H), 2.27 (s, 3H)

LR MS (ES+): 544 (M+Na®)

LR MS (ES-): 520 (M-H)

Ejemplo 102

(25)-1-(2-{[(5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
if}-1H-pirrol-3-il)carbonillamino}etil)pirrolidina-2-carboxilato de metilo

\0S
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Procedimiento similar al del Ejemplo 132.

LR MS (ES+): 623 (M+Na")
LR MS (ES-): 599 (M-H)

5
Ejemplo 103
N,N-dietil-5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
il}-1H-pirrol-3-carboxamida
T
0
o]
§ CH,
| 0
N //
N N
H ——\CHS
CH,
10

Procedimiento similar al del Ejemplo 132.
'H NMR (ds-DMSO0): 11.97 (br. s., 1H), 9.19 (s, 1H), 8.49 (d, J = 2.6 Hz, 1H),
8.40 (d, J = 6.2 Hz, 1H), 7.98 (dd, J = 7.8, 1.9 Hz, 1H), 7.53 - 7.61 (m, 2H), 7.40 (d, J =
1.5 Hz, 1H), 7.05 - 7.25 (m, 4H), 7.01 (br. s., 1H), 6.76 - 6.86 (m, 1H), 6.67 - 6.76 (m,
15 1H), 3.26 - 3.64 (m, 4H), 2.27 (s, 3H), 1.13 (t, J = 7.0 Hz, 6H)
LR MS (ES+): 524 (M+Na*)
LR MS (ES-): 500 (M-H)

Ejemplo 104
20 1-(2-fluoro-5-metilfenil)-3-{4-[(2-{4-[(4-metilpiperazin-1-il)carbonil}-1H-pirrol-2-
il}piridin-4-il)oxi]feniijurea

Procedimiento similar al del Ejemplo 132.
'H NMR (de-DMSQ): 11.87 (br. s., 1H), 9.16 (s, 1H), 8.47 (d, J = 2.6 Hz, 1H),
25 8.37(d,J=5.6Hz 1H), 7.98 (dd, J = 8.1, 1.9 Hz, 1H), 7.50 - 7.59 (m, 2H), 7.35 (d, J =
2.3 Hz, 1H), 7.08 - 7.19 (m, 4H), 6.87 - 6.95 (m, 1H), 6.80 (ddd, J = 7.7, 5.1, 2.2 Hz, 1H),
6.63 (dd, J = 5.9, 2.3 Hz, 1H), 3.60 (d, J = 4.1 Hz, 4H), 2.23 - 2.35 (m, 7H), 2.18 (s, 3H)
LR MS (ES+): 551 (M+Na*)
LR MS (ES-): 527 (M-H)
30
Ejemplo 105
5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-N-(2-
pirrolidin-1-iletil)-1H-pirrol-3-carboxamida

\olo
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Procedimiento similar al del Ejemplo 132.

'H NMR (dg-DMSO0): 11.80 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, J = 2.6 Hz, 1H),
8.37 (d, J = 5.6 Hz, 1H), 7.98 (dd, J = 7.9, 2.1 Hz, 1H), 7.82 (t, J = 5.7 Hz, 1H), 7.50 -
7.63 (m, 2H), 7.35 (dd, J = 2.9, 1.8 Hz, 1H), 7.00 - 7.20 (m, 5H), 6.80 (dt, J = 7.9, 2.2 Hz,

1H), 6.70 (dd, J = 5.9, 2.3 Hz, 1H), 3.21 - 3.35 (m, 2H), 2.37 - 2.57 (m, 6H), 2.27 (s, 3H),
1.65 (dt, J = 6.6, 3.1 Hz, 4H)

LR MS (ES+): 565 (M+Na*)
LR MS (ES-): 541 (M-H)

Ejemplo 106

1-[4-({2-[4-(aziridin-1-ilcarbonil)-1H-pirrol-2-il] piridin-4-il}oxi)fenil]-3-(2-fluoro-5-
metilfenil)urea

H H 3
N\n/N
cr
(0]
N CH,
0

~

Procedimiento similar al del Ejemplo 132.

'H NMR (de-DMSO): 11.90 (br. s., 1H), 9.15 (s, 1H), 8.47 (d, J = 2.6 Hz, 1H),
8.36 (d, J = 5.9 Hz, 1H), 7.97 (dd, J = 8.2, 2.1 Hz, 1H), 7.50 - 7.58 (m, 2H), 7.28 (d, J =
2.1 Hz, 1H), 7.23 (br. s, 1H), 7.04 - 7.17 (m, 3H), 6.97 (br. s., 1H), 6.79 (ddd, J = 7.5,
5.1, 2.3 Hz, 1H), 6.65 (dd, J = 5.7, 2.5 Hz, 1H), 4.17 - 431 (m, 2H), 3.82 (t, J = 9.2 Hz,
2H), 2.26 (s, 3H) ‘

LR MS (ES+): 494 (M+Na")

LR MS (ES-): 470 (M-H)

Ejemplo 107

5-{4+[4-({[(2-ﬂuoro-5-metilfenil)amino]carboniI}amino)fenoxi]piridin-2-i|}-1 H-pirrol-
3-carboxamida

Procedimiento similar al del Ejemplo 132.

'H NMR (de-DMSO): 11.89 (br. s., 1H), 9.21 (s, 1H), 8.50 (d, J = 2.3 Hz, 1H),
8.39 (d, J = 5.9 Hz, 1H), 7.98 (dd, J = 8.1, 1.9 Hz, 1H), 7.53 - 7.62 (m, 2H), 7.43 (br. s.,
2H), 7.05 - 7.24 (m, 5H), 6.71 - 6.86 (m, 3H), 2.27 (s, 3H)

LR MS (ES+): 468 (M+Na*)

LR MS (ES-): 444 (M-H)

\of
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Ejemplo 108

5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-N-hidroxi-
1H-pirrol-3-carboxamida

H H F
N\n/N
ISR
(@]
N CH,
(0]

-

Procedimiento similar al del Ejemplo 132.

'"H NMR (dg-DMSO0): 12.10 (br. s., 1H), 10.66 (br. s., 1H), 9.29 (s, 1H), 8.53 (br.
s., 1H), 8.43 (d, J = 6.2 Hz, 1H), 7.93 - 8.03 (m, 1H), 7.59 (d, J = 8.8 Hz, 2H), 7.39 - 7.50
(m, 1H), 7.30 (br. s., 1H), 7.05 - 7.26 (m, 4H), 6.75 - 6.91 (m, 2H), 2.27 (s, 3H)

LR MS (ES+): 484 (M+Na®)

LR MS (ES-): 460 (M-H)

Ejemplo 109

1-[4-({2-[4-(azetidin-1-ilcarbonil)-1H-pirrol-2-il]piridin-4-il}oxi)fenil}-3-(2-fluoro-5-
metilfenil)urea

H H F
N\[rN
<y
O v
N CH,
QO

7

Iz

Procedimiento similar al del Ejemplo 132.

'H NMR (de-DMSO): 11.67 (br. s., 1H), 9.16 (s, 1H), 8.47 (d, J = 2.1 Hz, 1H),
8.34 (d, J = 5.6 Hz, 1H), 7.97 (d, J = 5.9 Hz, 1H), 7.54 (d, J = 9.1 Hz, 2H), 7.02 - 7.23
(m, 5H), 6.86 (br. s., 1H), 6.74 - 6.83 (m, 1H), 6.64 (dd, J = 5.9, 2.3 Hz, 1H), 4.14 - 4.28
(m, 2H), 3.33 - 3.42 (m, 2H), 2.26 (s, 3H), 1.83 (br. s., 2H)

LR MS (ES+): 486 (M+H)

LR MS (ES-): 484 (M-H)

Ejemplo 110

5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-N-(3-
hidroxipropil)-1H-pirrol-3-carboxamida

H H £
N\n/N
JOR!
(0]
§ CH,
o]

~

OH

Procedimiento similar al del Ejemplo 132.

'H NMR (dg-DMSO0): 11.78 (br. s., 1H), 9.20 (s, 1H), 8.51 (d, J = 2.1 Hz, 1H),
8.36 (d, J =5.6 Hz, 1H), 7.96 (dd, J = 7.9, 1.8 Hz, 1H), 7.83 (t, J = 5.7 Hz, 1H), 7.55 (d, J
= 9.1 Hz, 2H), 7.32 - 7.36 (m, 1H), 7.02 - 7.17 (m, 5H), 6.78 (id, J = 5.3, 2.6 Hz, 1H),
6.69 (dd, J = 5.6, 2.3 Hz, 1H), 4.42 (t, J = 5.3 Hz, 1H), 3.41 (q, J = 6.2 Hz, 2H), 3.15 -
3.26 (m, 2H), 2.26 (s, 3H), 1.60 (quin, J = 6.7 Hz, 2H)

LR MS (ES+): 526 (M+Na*)

LR MS (ES-): 502 (M-H)

\0D



Ejemplo 111

5-{4-[4-({[(2-fluoro-5- metllfenﬂ)amlno]carbon|I}am|no)fenOX|]plr|d|n -2-il}-1H-pirrol-
3-carboxilato de 2-(2-metoxietoxi)etilo

©f>

0-CH,

Procedimiento similar al del Ejempio 131.

'H NMR (de-DMSO0): 12.12 (br. s., 1H), 9.15 (s, 1H), 8.47 (d, J = 2.3 Hz, 1H),
8.38 (d, d =59 Hz, 1H), 7.97 (dd, J = 8.1, 1.9 Hz, 1H), 7.49 - 7.59 (m, 2H), 7.41 (dd, J =
3.1, 1.6 Hz, 1H), 7.34 (d, J = 2.3 Hz, 1H), 7.03 - 7.17 (m, 4H), 6.74 - 6.84 (m, 1H), 6.67

10 (dd, J = 5.7, 2.5 Hz, 1H), 4.20 - 4.28 (m, 2H), 3.62 - 3.70 (m, 2H), 3.51 - 3.59 (m, 2H),

3.39 - 3.46 (m, 2H), 3.18 - 3.24 (m, 3H), 2.26 (s, 3H)

LR MS (ES+): 571 (M+Na")

LR MS (ES-): 547 (M-H)

15 Ejemplo 112
N-etil-5-{4-[4- ({[(2-fluoro-5-metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}-1H-
pirrol-3-carboxamida

N CH,
| 0
N =

N N

H H  CH,

Procedimiento similar al del Ejemplo 132.
20 'H NMR (de-DMS0): 11.93 (br. s., 1H), 9.23 (s, 1H), 8.50 (d, J = 2.3 Hz, 1H),
8.39 (d, J =6.2Hz, 1H), 7.96 (dd, J = 7.9, 1.8 Hz, 1H), 7.87 (t, J = 5.6 Hz, 1H), 7.57 (d, J
= 8.8 Hz, 2H), 7.42 (br. s, 1H), 7.02 - 7.27 (m, 5H), 6.72 - 6.86 (m, 2H), 3.09 - 3.25 (m,
2H), 2.26 (s, 3H), 1.06 (t, J = 7.2 Hz, 3H)
LR MS (ES+): 496 (M+Na")
25 LR MS (ES-): 472 (M-H)

Ejemplo 113
5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-1H-pirrol-
3-carboxilato de 2-metoxietilo

H H F
NYN
ISR
(0]
N CH3
o]

7
N //
A NI

30 CH,

Procedimiento similar al del Ejemplo 131.
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"H NMR (ds-DMSO): 12.12 (or. s., 1H), 9.15 (s, 1H), 8.46 (br. s., 1H), 8.38 (d, J
= 5.6 Hz, 1H), 7.98 (s, 1H), 7.54 (d, J = 8.8 Hz, 2H), 7.41 (d, J = 1.2 Hz, 1H), 7.35 (d, J =
1.8 Hz, 1H), 7.01 - 7.19 (m, 4H), 6.78 (d, J = 5.9 Hz, 1H), 6.66 (dd, J = 5.9, 2.1 Hz, 1H),
4.17 - 4.32 (m, 2H), 3.51 - 3.65 (m, 2H), 3.29 (s, 3H), 2.26 (s, 3H)
5 LR MS (ES+): 527 (M+Na")
LR MS (ES-): 503 (M-H)

Ejemplo 114
5-{4-[4-({{(2-fluoro-5-metilfenil)aminc]carbonilfamino)fenoxi]piridin-2-il}-N-(2-
10  metoxietil)-1H-pirrol-3-carboxamida '

CH,
Procedimiento similar al del Ejemplo 132.
'H NMR (ds-DMSO): 11.86 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, J = 2.3 Hz, 1H),
8.38 (d, J = 5.9 Hz, 1H), 7.86 - 8.02 (m, 2H), 7.56 (d, J = 8.8 Hz, 2H), 7.40 (br. s., 1H),
15 7.02-7.21 (m, 5H), 6.67 - 6.84 (m, 2H), 3.26 - 3.50 (m, 7H), 2.26 (s, 3H)
LR MS (ES+): 526 (M+Na")
LR MS (ES-): 502 (M-H)

Ejemplo 115 A
20 Acido 5-{4-[4-({[(3-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-3-

carboxilico
H H
: ,N\ﬂ/N, ;
O
c

H

O

3

X
> 9]

N/ OH
H

Procedimiento similar al del Ejemplc 134.
'H NMR (de-DMS0): 12.05 (br. s., tH), 8.79 (s, 1H), 8.62 (s, 1H), 8.39 (d, J =
25 5.6 Hz 1H), 752 -7.61 (m, 2H), 7.39 (dd, J = 3.1, 1.6 Hz, 1H), 7.34 (d, J = 2.3 Hz, 1H),
7.30 (s, 1H), 7.21 - 7.27 (m, 1H), 7.10 - 7.20 (m, 3H), 7.05 (s, 1H), 6.79 (d, J = 7.3 Hz,
1H), 6.68 (dd, J = 5.6, 2.3 Hz, 1H), 2.28 (s, 3H)
LR MS (ES-): 427 (M-H)

30 Ejemplo 116

5-{4-[4-({[(3-metilfenil)amino]carbonifjamino)fenoxi]piridin-2-il}-1H-pirrol-3-
carboxilato de metilo

N 0-CH,

Procedimiento similar al del Ejempl¢ 135.

WO



"H NMR (de-DMSO): 12.12 (br. s., 1H), 9.02 (br. s., 1H), 8.85 (br. 5., 1H), 8.36
(d, J = 5.6 Hz, 1H), 7.50 - 7.59 (m, 2H), 7.41 (d, J = 1.5 Hz, 1H), 7.33 (d, J = 2.3 Hz,
1H), 7.29 (s, 1H), 7.24 (d, J = 7.9 Hz, 1H), 7.08 - 7.18 (m, 3H), 7.06 (d, J = 1.5 Hz, 1H),
6.77 (d, J = 7.6 Hz, 1H), 6.65 (dd, J = 5.6, 2.3 Hz, 1H), 3.69 (s, 3H), 2.26 (s, 3H)
5 LR MS (ES+): 465 (M+Na*)
LR MS (ES-): 441 (M-H)

Ejemplo 117
Acido 5-{4-[2-fluoro-4-({[(2-fluoro-5-
10 met|IfenlI)ammo]carboml}amano )fenoxi)piridin-2-il}-1H-pirrol-3-carboxilico

U@

P
N =

N / H
N 0

Procedimiento similar al del Ejemplo 134.
'H NMR (ds-DMSO): 12.03 (br. s., 1H), 11.86 (br. s., 1H), 9.62 (s, 1H), 8.65 (s,
15 1H), 8.38 (d, J = 5.6 Hz, 1H), 7.94 (dd, J = 7.9, 1.8 Hz, 1H), 7.72 (dd, J = 13.2, 2.3 Hz,
1H), 7.26 - 7.40 (m, 3H), 7.15 - 7.24 (m, 1H), 7.01 - 7.14 (m, 2H), 6.81 (td, J = 5.3, 2.3
Hz, 1H), 6.68 (dd, J = 5.7, 2.2 Hz, 1H), 2.26 (s, 3H)
LR MS (ES+): 487 (M+Na*) ;
LR MS (ES-): 463 (M-H)
20
Ejemplo 118
5-{4-[2-fluoro-4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-
1H-pirrol-3-carboxilato de metilo

N 0-CH, 5

25 Procedimiento similar al del Ejemplo 135.
- "H NMR (ds-DMSO): 12.13 (br. s., 1H), 9.34 (s, 1H), 8.55 (d, J = 2.3 Hz, 1H),
8.39 (d, J = 5.9 Hz, 1H), 7.94 (dd, J = 7.8, 1.6 Hz, 1H), 7.72 (dd, J = 13.5, 2.3 Hz, 1H),
7.43 (dd, J = 3.2, 1.8 Hz, 1H), 7.37 (d, J = 2.3 Hz, 1H), 7.26 - 7.36 (m, 1H), 7.18 (dd, J =
8.9, 1.6 Hz, 1H), 7.05 - 7.15 (m, 2H), 6.77 - 6.87 (m, 1H), 6.70 (dd, J = 5.6, 2.3 Hz, 1H),
30 3.70 (s, 3H), 2.26 (s, 3H)
LR MS (ES+): 501 (M+Na")
LR MS (ES-): 477 (M-H)

Ejemplo 119
35 Acido 5-(4-{4-[({[4-fluoro-3-
(trifluorometil)fenilJamino}carbonil)aminojfenoxi}piridin-2-il)-1H-pirrol-3-carboxilico

W\



Procedimiento similar al del Ejemplo 134.
'H NMR (de-DMSO): 12.05 (d, 1H), 9.11 (s, 1H), 8.96 (s, 1H), 8.38 (d, J = 5.6
Hz, 1H), 7.99 (dd, J = 6.4, 2.3 Hz, 1H), 7.60 - 7.72 (m, 1H), 7.56 (d, J = 9.1 Hz, 2H), 7.27
5 -7.49(m, 3H), 7.14 (d, J = 9.1 Hz, 2H), 7.08 (br. s., 1H), 6.67 (dd, J = 5.7, 2.2 Hz, 1H)
LR MS (ES-): 499 (M-H)

10
Ejemplo 120

5-(4-{4-[({[4-fluoro-3-(trifluorometil)fenillamino}carbonil)amino]fenoxi}piridin-2-il)-
1H-pirrol-3-carboxilato de metilo

S
~

Z
\

u Y 0-CH,

15 Procedimiento similar al del Ejemplo 135.
'H NMR (ds-DMSO): 12.12 (br. s., 1H), 9.04 (s, 1H), 8.91 (s, 1H), 8.37 (d, J =
6.2 Hz, 1H), 7.99 (dd, J = 6.4, 2.6 Hz, 1H), 7.60 - 7.69 (m, 1H), 7.51 - 7.61 (m, 2H), 7.37
- 7.49 (m, 2H), 7.34 (d, J = 2.1 Hz, 1H), 7.09 - 7.18 (m, 2H), 7.01 - 7.09 (m, 1H), 6.66
(dd, J = 5.6, 2.3 Hz, 1H), 3.70 (s, 3H)
20 LR MS (ES+): 537 (M+Na®)
LR MS (ES-): 513 (M-H)

Ejemplo 121

Acido 5-(4-{4-[({[4-clor0-3-
25 (trifluorometil)fenillamino}carbonil)amino}fenoxi}piridin-2-il)- 1 H-pirrol-3-carboxilico

N/ OH

Procedimiento similar al del Ejemplo 134.
'H NMR (ds-DMSO): 12.08 (br. s., 1H), 9.23 (s, 1H), 9.00 (s, 1H), 8.39 (d, J =

5.6 Hz, 1H), 8.10 (s, 1H), 7.48 - 7.72 (m, 4H), 7.27 - 7.47 (m, 2H), 7.00 - 7.23 (m, 3H),
30 6.69 (br.s., 1H)

LR MS (ES-): 515 (M-H)

Ejemplo 122

\Vd
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5-(4-{4-[({[4-cloro-3-(trifluorometil)fenillamino}carbonil)amino]fenoxi}piridin-2-il)-
1H-pirrol-3-carboxilato de metilo

OTC&
O o Cl
X

Procedimiento similar al del Ejemplo 135.

'H NMR (ds-DMSO0): 12.12 (br. s., 1H), 9.17 (s, 1H), 8.94 (s, 1H), 8.38 (d, J =
5.9 Hz, 1H), 8.10 (d, J = 2.1 Hz, 1H), 7.51 - 7.69 (m, 4H), 7.42 (dd, J = 3.2, 1.8 Hz, 1H),
7.34 (d, J = 2.3 Hz, 1H), 7.10 - 7.18 (m, 2H), 7.03 - 7.09 (m, 1H), 6.66 (dd, J = 5.9, 2.3
Hz, 1H), 3.70 (s, 3H)

LR MS (ES+): 553 (M+Na®)

LR MS (ES-): 529 (M-H)

Ejemplo 123 :
Acido - 4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-
ilftiofen-2-carboxilico

A una solucién agitada de 4-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonilfamino)fenoxilpiridin-2-iftiofeno-2-carboxilato de metilo (550mg,
1.15mmol) en una mezcla de solventes de THF/MeOH (20ml/20ml) se agregd 1ml de
solucién de NaOH 5M (5mmol). La mezcla se calenté en un bano a 66°C durante 2
horas, se enfri6 hasta temperatura ambiente y se vertié en 200ml de agua. Se agreg6
HCI 2M hasta pH = 5. Los precipitados resultantes se filtraron, lavaron con agua y
secaron al vacio para proporcionar acido 4-(4-{[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxilpiridin-2-il}tiofen-2-carboxilico como un sdlido
blanquecino. Rendimiento: 520mg, 97%.

'H NMR (ds-DMSO): 9.30 (s, 1H), 8.59 (d, J = 2.6 Hz, 1H), 8.43 (d, J = 5.9 Hz,
1H), 8.35 (br. s., 1H), 8.13 (br. s., 1H), 7.95 (dd, J = 7.8, 1.9 Hz, 1H), 7.51 - 7.59 (m,
2H), 7.45 (s, 1H), 7.03 - 7.18 (m, 3H), 6.75 - 6.83 (m, 1H), 6.72 (dd, J = 5.6, 2.3 Hz, 1H),
2.25 (s, 3H)

LR MS (ES-): 462 (M-H)

Ejemplo 124

4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}-1H-pirrol-
2-carboxilato de 2-hidroxietilo ;

W
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'H NMR (DMSO-dg) &: 12.11 (br. s., 1H), 9.15 (s, 1H), 8.47 (d, J = 2.1 Hz, 1H),
8.33 (d, J = 5.6 Hz, 1H), 7.97 (dd, J = 7.9, 1.8 Hz, 1H), 7.63 (dd, J = 2.9, 1.8 Hz, 1H),
7.53 (d, J = 8.8 Hz, 2H), 7.22 - 7.37 (m, 2H), 7.01 - 7.18 (m, 3H), 6.72 - 6.85 (m, 1H),
6.58 (dd, J 5.6, 2.3 Hz, 1H), 4.83 (t, J = 5.9 Hz, 1H), 4.19 (t, J = 5.1 Hz, 2H), 3.57 -
3.73 (m, 2H), 2.25 (s, 3H)

LR MS (ES+): 491 (MH), 513 (M+Na*)

LR MS (ES-): 489 (M-H)

Ejemplo 125

Acido 1-[(5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-
1H-pirrol-3-il)carbonillpiperidin-4-il}acético

NN
enge

N =
o]
OH
A una solucion agitada de {1-[(5-{4-[4-{[(2-fluoro-5-

metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-1 H-pirrol-3-il)carbonil] piperidin-4-
ilfacetato de metilo (50mg, 0.085mmol) en THF/MeOH (5mi/5ml) se agrego una solucion
de NaOH 1M (3ml, 3mmol). La mezcla se agité a temperatura ambiente durante una
hora y se verti6 en 50m| de agua. Se agregé HCI 2M hasta pH = 4. Los precipitados
resultantes se filtraron, lavaron con agua y secaron al vacio para proporcionar acido {1-
[(5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}1 H-pirrol-3-
il)carbonillpiperidin-4-iffacético como un sélido blanco. Rendimiento: 47mg, 96%.

LR MS (ES-): 570 (M-H)

Ejemplo 126

{1-[(5-{4-[4-{[(2-fluoro-5-metilfenil)amino]carbonillamino)fenoxi]piridin-2-if}-1H-
pirrol-3-ilycarbonil]piperidin-4-il}acetato de metilo

0-CH,

Procedimiento similar al del Ejemplo-132.

'H NMR (ds-DMSO0): 11.83 (br. s., 1H), 9.14 (s, 1H), 8.46 (br. s., 1H), 8.35 (d, J
= 5.6 Hz, 1H), 7.97 (d, J = 8.2 Hz, 1H), 7.53 (d, J = 8.8 Hz, 2H), 7.33 (d, J = 1.8 Hz, 1H),
7.01-7.18 (m, 4H), 6.86 (s, 1H), 6.80 (d, J = 4.4 Hz, 1H), 6.61 (dd, J = 5.9, 2.1 Hz, 1H),
4.26 (br. s, 2H), 3.57 (s, 3H), 2.87 (br. s., 2H), 2.18 - 2.32 (m, 5H), 1.93 (br. s., 1H), 1.65
(br. s., 2H), 1.14 (br. s., 2H) :

Al

W&



LR MS (ES+): 608 (M+Na*)
LR MS (ES-): 584 (M-H)

Ejemplo 127 :
5 N-(2,3-dihidroxipropil)-5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-3-carboxamida

\ CH,
- 0
NS
N N
H H
HO  OH

Procedimiento similar al del Ejemplo 132.
'H NMR (ds-DMSO0): 11.81 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, J = 2.3 Hz, 1H),
10 8.36 (d, Jd =5.6 Hz, 1H), 7.97 (dd, J = 7.8, 1.9 Hz, 1H), 7.86 (t, J = 5.7 Hz, 1H), 7.51 -
7.60 (m, 2H), 7.38 (dd, J = 3.1, 1.6 Hz, 1H), 7.10 - 7.19 (m, 3H), 7.07 (td, J = 4.3, 2.5 Hz,
2H), 6.74 - 6.84 (m, 1H), 6.69 (dd, J = 5.6, 2.3 Hz, 1H), 4.78 (d, J = 5.0 Hz, 1H), 4.54 (t,
J = 5.9 Hz, 1H), 3.48 - 3.60 (m, 1H), 3.23 - 3.36 (m, 3H), 3.05 - 3.18 (m, 1H), 2.26 (s,
3H)
15 LR MS (ES+): 542 (M+Na*)
LR MS (ES-): 518 (M-H)

Ejemplo 128

5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-N- (2-
20  hidroxietil)-1H-pirrol-3-carboxamida

H H £
IOhs
0
0
N CH,

— O
N~ - //
N N
H H__\——OH

Procedimiento similar al del Ejemplo 132.
'H NMR (ds-DMSO): 11.79 (br. s., 1H), 9.30 (s, 1H), 8.57 (d, J = 1.5 Hz, 1H),
8.36 (d, J = 5.6 Hz, 1H), 7.95 (dd, J = 7.9, 1.8 Hz, 1H), 7.84 (t, J = 5.6 Hz, 1H), 7.50 -
25 7.63 (m, 2H), 7.35 (d, J = 1.5 Hz, 1H), 7.00 - 7.21 (m, 5H), 6.79 (td, J = 5.3, 2.5 Hz, 1H),
6.69 (dd, J = 5.6, 2.3 Hz, 1H), 4.66 (t, J = 5.6 Hz, 1H), 3.38 - 3.51 (m, 2H), 3.22 (q, J =
6.1 Hz, 2H), 2.25 (s, 3H)
LR MS (ES+): 512 (M+Na*)
LR MS (ES-): 488 (M-H)
30
Ejemplo 129
1-(2-fluoro-5-metilfenil)-3-{4-[(2-{4-[(4-hidroxipiperidin-1-il)carbonil}- 1H-pirrol-2-
il}piridin-4-ilyoxi]fenilfurea
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Procedimiento similar al del Ejemplo 132.

'H NMR (ds-DMSO): 11.84 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, J = 2.3 Hz, 1H),
8.37 (d, J = 5.6 Hz, 1H), 7.99 (dd, J = 7.9, 1.8 Hz, 1H), 7.55 (d, J = 8.8 Hz, 2H), 7.36 (d,
J =2.8Hz, 1H), 7.04 - 7.20 (m, 4H), 6.89 (s, 1H), 6.81 (td, J = 5.3, 2.3 Hz, 1H), 6.63 (dd,
J =59, 283 Hz 1H), 4.73 (d, J = 4.1 Hz, 1H), 3.90 - 4.06 (m, 2H), 3.71 (dt, J = 8.4, 4.3
Hz, 1H), 3.25 (d, J = 2.6 Hz, 2H), 2.27 (s, 3H), 1.73 (d, J = 4.1 Hz, 2H), 1.21 - 1.44 (m,
2H)

LR MS (ES+): 552 (M+Na®)

LR MS (ES-): 528 (M-H)

Ejemplo 130
5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxilpiridin-2-il}-1H-pirroi-
3-carboxilato de 2,3-dihidroxipropilo

Procedimiento similar al del Ejemplo 131.

'H NMR (dg-DMSO): 12.12 (br. s., 1H), 9.24 (s, 1H), 8.54 (d, J = 2.3 Hz, 1H),
8.39 (d, J = 5.9 Hz, 1H), 7.98 (dd, J = 7.8, 1.9 Hz, 1H), 7.51 - 7.62 (m, 2H), 7.48 (dd, J =
3.1,1.6 Hz, 1H), 7.34 - 7.40 (m, 1H), 7.05 - 7.20 (m, 4H), 6.75 - 6.87 (m, 1H), 6.68 (dd, J
=5.9,2.3 Hz, 1H), 4.92 (d, J = 5.3 Hz, 1H), 4.64 (t, J = 5.7 Hz, 1H), 4.11 - 4.22 (m, 1H),
3.97 - 4.09 (m, 1H), 3.67 - 3.79 (m, 1H), 3.38 - 3.46 (m, 2H), 2.28 (s, 3H)

LR MS (ES+): 543 (M+Na*)

LR MS (ES-): 519 (M-H)

Ejemplo 131
5-{4-[4-({[(2-fluoro-5- metllfenll)amlno]carbon|I}am|no)fenOX|]p1r|d|n -2-il}-1H-pirrol-
3-carboxilato de 2-hidroxietilo

H H F

CH,
O™\ on ,
Una mezcla de - acido 5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}-1H-pirrol-3-carboxilico (50mg,

0.11mmol), etilenglicol (1ml), clorhidrato de 1-Etil-3-(3-dimetilaminopropil)carbodiimida
(EDC- HCI, 25mg, 0.13mmol) y 4-dimetilaminopiridina (DMAP, 5mg, 0.04mmol) en THF
anhidro (10ml) se agit6é a 60°C durante 16 horas. La mezcla se vertié en 100ml| de agua.

Wo
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Se agreg6 gota a gota HCI 2M hasta pH = 4. Los precipitados se filtraron, lavaron con
agua y secaron al vacio para proporcionar el producto bruto, que se purificé por
cromatografia en gel de silice con un gradiente de 3~5% de MeOH/CHCI; para
proporcionar  5-(4-{4-[(2-fluoro-5-metilfenilyamino]carbonillamino)fenoxi]piridin-2-il)-1H-
pirrol-3-carboxilato de 2-hidroxietilo como un sélido blanco. Rendimiento: 36mg, 67%.

'H NMR (ds-DMSO0): 12.12 (br. s., 1H), 9.18 (s, 1H), 8.49 (d, J = 1.8 Hz, 1H),
8.39 (d, J = 5.6 Hz, 1H), 7.94 - 8.05 (m, 1H), 7.56 (d, J = 9.1 Hz, 2H), 7.48 (d,J = 1.5
Hz, 1H), 7.35 (d, J = 2.1 Hz, 1H), 7.08 - 7.23 (m, 4H), 6.75 - 6.86 (m, 1H), 6.69 (dd, J =
5.7, 2.2 Hz, 1H), 4.83 (t, J = 5.7 Hz, 1H), 4.15 (t, J = 5.1 Hz, 2H), 3.64 (q, J = 5.4 Hz,
2H), 2.27 (s, 3H)

LR MS (ES+): 513 (M+Na")

LR MS (ES-): 489 (M-H)

Ejemplo 132
1-(2-fluoro-5-metilfenil)-3-{4-[(2-{4-{(-(8R)-3-hidroxipirrolidin-1-iljlcarbonil}-1H-
pirrol-2-il)piridin-4-il)oxi]fenillurea

F Quiral
fepae
o}
o}
B o
M //
N N
0
Una mezcla de acido 5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonilyamino)fenoxi]piridin-2-il}-1H-pirrol-3-carboxilico (50mg,

0.11mmol), HATU (51mg, 0.13mmol) y N,N-diisopropletilamina (31mg, 0.24mmol) en
DMF anhidro (10ml) se agité a temperatura ambiente durante 10 minutos, seguido de la
adicién de (R)-3-pirrolidinol (14mg, 0.16mmol). La mezcla se agitd durante otros 10
minutos y se verti6 en 100ml de agua. Se agreg6 gota a gota HCI 2M hasta pH = 4~5.
Los precipitados se filtraron, lavaron con agua y secaron al vacio para proporcionar 1-
(2-fluoro-5-metilfenil)-3- (4-{[2- (4-{[(3R)-3-hidroxipirrolidin-1-iljcarbonil}-1H-pirrol-2-
ilpiridin-4-ifjoxi}enil)urea como un solido blanco. Rendimiento: 40mg, 71%.

'"H NMR (de-DMSO): 11.90 (br. s., 1H), 9.17 (s, 1H), 8.49 (d, J = 2.6 Hz, 1H),
8.38 (d, J = 5.9 Hz, 1H), 7.99 (dd, J = 7.8, 1.9 Hz, 1H), 7.51 - 7.62 (m, 2H), 7.37 (d, J =
2.3 Hz, 1H), 7.25 (br. s., 1H), 7.02 - 7.19 (m, 4H), 6.76 - 6.86 (m, 1H), 6.64 (dd, J = 5.6,
2.3 Hz, 1H), 4.93 (br. s., 1H), 4.22 - 4.38 (m, 1H), 3.69 - 3.87 (m, 1H), 3.43 - 3.59 (m,
2H), 3.35 - 3.42 (m, 1H), 2.27 (s, 3H), 1.90 (br. s., 2H)

LR MS (ES+): 538 (M+Na*)

LR MS (ES-): 514 (M-H)

Ejemplo 133
1-(2-fluoro-5-metilfenil)-3-{4-[(2-{4-[(-(3S)-3-hidroxipirrolidin-1-illcarbonil}-1H-
pirrol-2-il)piridin-4-il)oxilfenil}urea :

P Quiral
0

N ol

N & N |

" @OH

Procedimiento similar al del Ejemplo 132.
LR MS (ES+): 538 (M+Na*)

wa
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LR MS (ES-): 514 (M-H)

Ejemplo 134
Acido  5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonillamino)fenoxi]piridin-2-if}-
1H-pirrol-3-carboxilico

A una solucion agitada de 5-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-3-carboxilato  de  metilo
(1.38g, 3.00mmol) en una mezcla de solventes de THF/MeOH (20ml/20ml) se agregé
2ml de solucién de NaOH 5M (10mmol). La mezcla se calenté en un bafo a 72°C
durante 5 horas, se enfrié hasta temperatura ambiente y se vertié en 200ml de agua. Se
agrego HCI 2M hasta pH = 3. Los precipitados resuitantes se filtraron, lavaron con agua
y secaron al vacio para proporcionar acido  5-(4-{[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi)piridin-2-il}-1H-pirrol-3-carboxilico como un sdlido
pardo claro. Rendimiento: 1.28g, 96%.

"H NMR (ds-DMSO): 12.04 (br. s., 1H), 11.88 (br. s., 1H), 9.18 (s, 1H), 8.49 (d, J
= 2.3 Hz, 1H), 8.39 (d, J = 5.6 Hz, 1H), 7.94 - 8.05 (m, 1H), 7.56 (d, J = 9.1 Hz, 2H),
7.31-7.42 (m, 2H), 7.01 - 7.21 (m, 4H), 6.81 (id, J = 5.2, 2.2 Hz, 1H), 6.68 (dd, J = 5.6,
2.3 Hz, 1H), 2.27 (s, 3H)

LR MS (ES-): 467 (M-H)

Ejemplo 135
5-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxijpiridin-2-il}- 1 H-pirrol-
3-carboxilato de metilo j

H
" |
CH,
0
0-CH,

A una solucion agitada de 5-[4-(4-aminofenoxi)piridin-2-il]-1H-pirrol-3-carboxilato
de metilo (1.0g, 3.23mmol) en THF anhidro (10ml) se agregd 2-fluoro-5-metil-
fenilisocianato (488mg, 3.23mmol). La mezcla se agitd a temperatura ambiente durante
una hora y se verti6 en 200ml de una solucién de HCI 0.02M con agitacion vigorosa.
Los precipitados resultantes se filtraron, lavaron con agua y secaron al vacio para
proporcionar 5-(4-{[4-({[(2-fluoro-5-metilfeniljamino]carbonillamino)fenoxi]piridin-2-il}-1H-
pirrol-3-carboxilato de metilo como un sélido blanco. Rendimiento: 1.38g, 93%.

'"H NMR (ds-DMSO): 12.14 (br. s., 1H), 9.17 (s, 1H), 8.49 (d, J = 2.3 Hz, 1H),
8.39 (d, J = 5.9 Hz, 1H), 7.99 (dd, J = 7.9, 1.8 Hz, 1H), 7.53 - 7.59 (m, 2H), 7.44 (dd, J =
3.2,1.5 Hz, 1H), 7.36 (d, J = 2.3 Hz, 1H), 7.06 - 7.18 (m, 4H), 6.77 - 6.85 (m, 1H), 6.68
(dd, J = 5.6, 2.3 Hz, 1H), 3.72 (s, 3H), 2.28 (s, 3H)

LR MS (ES+): 483 (M+Na®)

LR MS (ES-): 459 (M-H)

1%}



Preparacion de 4-[4-(3-aminofenoxi)piridin-2-il}-1H-pirrol-1,2-dicarboxilato de 1-
terc-butil 2-metilo -

o[: :l ,
AN
| 0
N
N O—

ﬁ—oﬁo

Procedimiento similar a 4-[4-(4-aminofenoxi)piridin-2-il}-1H-pirrol-1,2-
5 dicarboxilato de 1-terc-butil 2-metilo.
'"H NMR (de-DMSO): 8.38 (d, 1H), 8.01 (d, J = 1.5 Hz, 1H), 7.45 (d, J = 2.1 Hz,
1H), 7.37 (d, J = 1.5 Hz, 1H), 7.06 (t, J = 7.9 Hz, 1H), 6.67 (dd, J = 5.7, 2.2 Hz, 1H), 6.43
(d, J = 7.9 Hz, 1H), 6.20 - 6.33 (m, 2H), 5.32 (br. s., 2H), 3.72 - 3.85 (m, 3H), 1.53 (s,
9H)
10 LR MS (ES+): 432 (M+Na*)
Ejemplo 136
4-{4-[3-({[(2-fluoro-5-metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-1H-pirrol-
2-carboxilato de metilo

X
LA o ‘
NN
N O
15 A una solucién agitada de 4-[4-(3-aminofenoxi)piridin-2-il]-1H-pirrol-1,2-

dicarboxilato de 1-terc-butil 2-metilo (150 mg, 0.37 mmol) en THF anhidro (10ml) se
agregd 2-fluoro-5-metil-fenilisocianato (67mg, 0.44mmol). La mezcla se agitd a
temperatura ambiente durante 3 horas, y se vertié en 100ml de agua. Los precipitados
resultantes se filtraron, lavaron con agua y secaron al vacio para proporcionar el
20 intermedio protegido con Boc como un sélido pardo. El intermedio se disolvié en 5ml de
cloruro de metileno y se agregd 3ml de Acido trifluoroacético. La agitacion continud
durante 20 minutos. La mezcla se evaporé hasta sequedad para proporcionar el
producto bruto, que se purificé por cromatografia en gel de silice eluyendo con 5% de
MeOH/CHCI; para proporcionar 4-{4-[3-({[(2-fluoro-5-
25  metilfenilyamino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-2-carboxilato de metilo como
un sélido blanco. Rendimiento: 67mg, 39%.
'"H NMR (de-DMSO): 12.18 (br. s., 1H), 9.23 (s, 1H), 8.47 (br. s., 1H), 8.36 (d, J
=5.6 Hz, 1H), 7.91 (d, J = 7.6 Hz, 1H), 7.63 (br. s., 1H), 7.25 - 7.47 (m, 4H), 7.16 (d, J =
7.9 Hz, 1H), 7.07 (dd, J = 11.4, 8.5 Hz, 1H), 6.72 - 6.85 (m, 2H), 6.65 (dd, J = 5.6, 2.1
30 Hz, 1H), 3.76 (s, 3H), 2.22 (s, 3H)
LR MS (ES+): 483 (M+Na")
LR MS (ES-): 459 (M-H)

Ejemplo 137 |
35 N-[dimetil(6xido)-lambda~4~-sulfanilideno]-4-(4-{4-[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-2-carboxamida
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Procedimiento similar al del Ejemplo. 101.
LR MS (ES+): 544 (M+Na*)
LR MS (ES-): 520 (M-H)

Ejemplo 138
4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-N,N-
dimetil-1H-pirrol-2-carboxamida :

N
H

H,C
El compuesto del titulo se aislé como un producto secundario en la sintesis del
Ejemplo 137.
LR MS (ES+): 474 (M+H)
LR MS (ES-): 472 (M-H

Ejemplo 139
4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonillamino)fenoxi}piridin-2-il}-N-metil-
1H-pirrol-2-carboxamida :

® o
N \ N
{:‘I H’CH3
Una mezcla de ' 4cido 4-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}-1H-pirrol-2-carboxilico (50mg,

0.11mmol), HATU (50mg, 0.13mmol), solucién de metilamina/THF 2M (0.1ml, 0.2mmol)
y N,N-diisopropiletilamina (31mg, 0.24mmol) en DMF anhidro (8ml) se agit6 a
temperatura ambiente durante 10 minutos. La mezcla se vertié en 100mi de agua. Los
precipitados se filtraron, lavaron con agua y secaron para proporcionar el producto
bruto, que se purificd por cromatografia en gel de silice con 3~5% de MeOH/CHCI; para
proporcionar  4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-N-
metil-1H-pirrol-2-carboxamida como un s6lido blanco. Rendimiento: 21mg, 41%.

'H NMR (ds-DMSO): 11.69 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, J = 2.3 Hz, 1H),
8.32 (d, J = 5.6 Hz, 1H), 8.01 - 8.12 (m, 1H), 7.96 (dd, J = 7.8, 1.9 Hz, 1H), 7.48 - 7.61

\10



(m, 2H), 7.43 (dd, J = 2.9, 1.5 Hz, 1H), 7.03 : 7.23 (m, 5H), 6.79 (dt, J = 8.1, 2.3 Hz, 1H),
6.61 (dd, J = 5.6, 2.3 Hz, 1H), 2.71 (d, J = 4.7 Hz, 3H), 2.26 (s, 3H)

LR MS (ES+): 482 (M+Na")

LR MS (ES-): 458 (M-H)

Preparacién de 4-(4-Aminofenoxi)-6-cloropiridin-2-amina

e
ol

N~ N7 ci

Una solucion agitada de 4-aminofenol (335mg, 3.1mmol) en DMSO anhidro

(8ml) se enjuagd con nitrégeno y traté con una solucion de KOBuU' /THF 1M (3.1ml,

10 3.1mmol). La mezcla se agité a temperatura ambiente en nitrégeno durante 10 minutos.

Se agreg6 4,6-dicloropiridin-2-ilamina (500mg, 3.1mmo!) y la mezcla se calenté a 88°C

durante 16 horas, se enfrid hasta temperatura ambiente y vertié en 100ml de agua. Los

precipitados resultantes se filtraron, lavaron con agua y secaron para proporcionar el

producto bruto que se purificé por cromatografia en gel de silice con 2~5% de

15 MeOH/CHCI; para proporcionar 4-(4-aminofenoxi)-6-cloropiridin-2-amina como un
solido pardo claro. Rendimiento: 350mg, 49%.

Ejemplo 140
4-{6-amino-4-[4-({[(2-fluoro-5-metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-
20  1H-pirrol-1,2-dicarboxilato de 1-terc-butil 2-metilo

£
o/@,N\gN©
AN

|
N%J{O
N O~

=0
X
Procedimiento similar al del Ejemplo. 148.
LR MS (ES+): 598 (M+Na")

Ejemplo 141
25 1-(4-{[2-amino-6-(1H-pirrol-2-il)piridin-4-ilJoxi}{enil)-3-(2-fluoro-5-metilfenil)urea
F
CH

Procedimiento similar al del Ejemplo 148.
'H NMR (de-DMSO): 11.02 (br. s., 1H), 9.11 (s, 1H), 8.44 (br. s., 1H), 7.97 (d,
1H), 7.50 (d, J = 8.8 Hz, 2H), 6.98 - 7.17 (m, 3H), 6.78 (br. s., 2H), 6.53 (br. s., 2H), 6.05
30 (br.s., 1H), 5.74 (br. s., 2H), 5.61 (s, 1H), 2.25 (s, 3H)
LR MS (ES+): 418 (M+H)
LR MS (ES-): 416 (M-H)

2\



Ejemplo 142
Acido 4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonillamino)fenoxi]piridin-2-il}-
1H-pirrol-2-carboxilico

H H F
N\n/N
e
(0]
N CH,

I P 0]

NN
N OH
H
A una solucion agitada de 4-{4-[4-({[(2-fluoro-5-

metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-2-carboxilato  de  metilo
(220mg, 0.48mmol) en THF/MeOH (3ml/10ml) se agregé NaOH 1M (4.0ml, 4,0mmol).
10 La mezcla se calent6é a 70°C durante 2 horas, se enfrid hasta temperatura ambiente y
se vertio en 100ml de agua. Se agregd HCl 1M hasta pH = 4 y los precipitados
resultantes se filtraron, lavaron con agua y secaron al vacio para proporcionar acido 4-
{4-[4-({[(2-fluoro-5-metilfenil)amino]carboniljamino)fenoxi]piridin-2-il}-1H-pirrol-2-
carboxilico. Rendimiento: 200mg, 94%.
15 'H NMR (de-DMSO): 12.38 (br. s., 1H), 12.04 (br. s., 1H), 9.14 - 9.23 (m, 1H),
8.48 (d, J = 2.3 Hz, 1H), 8.34 (d, J = 5.6 Hz, 1H), 7.97 (dd, J = 7.9, 2.1 Hz, 1H), 7.60 (br.
s., 1H), 7.50 - 7.58 (m, 2H), 7.30 (d, J = 2.1 Hz, 1H), 7.22 (s, 1H), 7.03 - 7.18 (m, 3H),
6.73 - 6.84 (m, 1H), 6.60 (dd, J = 5.6, 2.3 Hz, 1H), 2.25 (s, 3H)
LR MS (ES-): 445 (M-H)
20
Preparacion de 4-[4-(4-aminofenoxi)piridin-2-il]-1H-pirrol-1,2-dicarboxilato de 1-
terc-butil 2-metilo
jop
® 0

N i N
N O
§_ =0
o}
Un matraz de 100ml se cargd con 4-((2-cloropiridin-4-iljoxi)anilina (150mg,
25 0.68mmol), 4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-pirrol-1,2-dicarboxilato de 1-
terc-butil 2-metilo (260mg, 0.81mmol), solucion de Na,CO; 2M (0.5ml, 1.0mmol),
PdCl>(PPhs), (5mg, 0.007mmol), 10ml de 1,4-dioxano y 3ml de agua. La mezcla se
enjuagé con nitrégeno y se calenté a 70°C durante 30 minutos. La mezcla se enfrié
hasta temperatura ambiente y se vertié en 100ml de agua. Los precipitados se filtraron y
30 secaron para proporcionar el producto bruto que se purifico adicionalmente por
cromatografia en gel de silice eluyendo con 2-3% de MeOH/CHCI; para proporcionar 4-
[4-(4-aminofenoxi)piridin-2-il]-1H-pirrol-1,2-dicarboxilato de 1-terc-butil 2-metilo como un
aceite pardo claro. Rendimiento: 240mg, 86%.

35

Ejemplo 143
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4-{4-[4-({[(2-fluoro-5-metilfenil)amino]carbonilfamino)fenoxi]piridin-2-il}-1H-pirrol-
2-carboxilato de metilo

Jepae
|\ CH,

» 0
N \ AN
N O’CHs
H

A una solucion agitada de 4-[4-(4-aminofenoxi)piridin-2-il]-1H-pirrol-1,2-
dicarboxilato de 1-terc-butil 2-metilo (240 mg, 0.59 mmol) en THF anhidro (10ml) se
agregd 2-fluoro-5-metil-fenilisocianato (107mg, 0.71mmol). La mezcla se agitd a
temperatura ambiente durante 30 minutos y se verti6 en 100ml de agua. Los
precipitados se filtraron, lavaron con agua y secaron para proporcionar como un aceite
pardo. La purificaciéon por cromatografia en gel de silice eluyendo con 2-3% de
MeOH/CHCI; proporcion6 un intermedio protegido con Boc como un aceite verde claro
que se disolvié en 5ml de cloruro de metileno seguido de la adicion de 3ml de acido
trifluoroacético. La mezcla se agité a temperatura ambiente durante 10 minutos, se
evaporé hasta sequedad y se purificé por cromatografia en gel de silice eluyendo con 2-
5% de MeOH/CHCl3 para proporcionar 4-{4-[4-({[(2-fluoro-5-
metilfenil)amino]carbonil}amino)fenoxi]piridin-2-il}-1H-pirrol-2-carboxilato de metilo como
un sélido blanco. Rendimiento: 135mg, 50%.

'H NMR (ds-DMSO): 12.17 (br. s., 1H), 9.14 (s, 1H), 8.46 (d, J = 2.3 Hz, 1H),
8.33 (d, J = 5.9 Hz, 1H), 7.91 - 8.04 (m, 1H), 7.61 (dd, J = 3.1, 1.6 Hz, 1H), 7.53 (d, J =
9.1 Hz, 2H), 7.22 - 7.31 (m, 2H), 7.02 - 7.17 (m, 3H), 6.73 - 6.85 (m, 1H), 6.58 (dd, J =
5.7, 2.5 Hz, 1H), 3.76 (s, 3H), 2.26 (s, 3H) -

LR MS (ES+): 483 (M+Na')

LR MS (ES-): 459 (M-H)

Preparacion de 2-[4-(4-aminofenoxi)piridin-2-il]-1H-pirrol-1-carboxilato de terc-
butilo

A una solucion agitada de acido N-Boc-pirrol-2-borénico (114mg, 0.54mmol) y
4-((2-cloropiridin-4-il)oxi)anilina (100mg, 0.45mmol) en 8mi de 1,4-dioxano, se agrego
PdCI,(PPhs), (10mg, 0.014mmol) y solucion acuosa de Na,COz; 1M (0.5ml, 1.0mmol).
La mezcla se calentd a 72°C en N durante una hora, se enfrio hasta temperatura
ambiente y se verti6 en 100m| de agua. La mezcla resultante se extrajo con EtOAc
(50ml 2 veces). Las capas orgénicas se combinaron, lavaron con salmuera (50ml),
secaron sobre Na,SQ,, y evaporaron para proporcionar un aceite pardo que se purifico
por cromatografia en gel de silice con un gradiente de 20~50% de EtOAc/hexanos para
proporcionar 2-[4-(4-aminofenoxi)piridin-2-il}-1H-pirrol-1-carboxilato de terc-butilo como
un aceite incoloro. Rendimiento: 110mg, 70%.

Ejemplo 144
1-(2-fluoro-5-metilfenil)-3-(4-{[2-(1H-pirrol-2-il) piridin-4-ilJoxi}{enil)urea
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A una solucion agitada de 2-[4-(4-aminofenoxi)piridin-2-il]-1H-pirrol-1-carboxilato
de terc-butilo (100 mg, 0.28 mmol) en THF anhidro (10ml) se agregd 2-fluoro-5-metil-
fenilisocianato (51mg, 0.34mmol). La mezcla se agité a temperatura ambiente durante
una hora y se verti6 en 100mi de agua. La mezcla resultante se extrajo con EtOAc
(50ml 2 veces). Las capas organicas se combinaron, lavaron con salmuera (50ml),
secaron sobre Na,SO, y evaporaron para proporcionar un aceite pardo que se purifico
por cromatografia en gel de silice con 2-5% de MeOH/CHCI; para proporcionar un
intermedio protegido con Boc como un aceite verde claro. El aceite se disolvié en 5ml
de cloruro de metileno y se agregdé 3ml de acido trifluoroacético. Se continué Ila
agitacion durante 10 horas y la mezcla se evapord hasta sequedad. El residuo pardo se
disolvié en metanol (5ml). Esta soluciéon de metanol luego se agregé gota a gota en
100m! de una solucion de NaHCO; 1M con agitaciéon. Los precipitados resultantes se
filtraron, lavaron con agua y secaron al vacio para proporcionar 1-(2-fluoro-5-metilfenil)-
3-(4-{[2-(4-(1H-pirrol-2-il) piridin-4-iJoxi}fenil)urea como un sélido gris claro.

'H NMR (ds-DMSO): 11.43 (br. s., 1H), 9.14 (s, 1H), 8.46 (d, J = 2.6 Hz, 1H),
8.32 (d, J = 5.6 Hz, 1H), 7.96 (dd, J = 7.9, 1.8 Hz, 1H), 7.48 - 7.58 (m, 2H), 7.20 (d, J =
2.1 Hz, 1H), 7.04 - 7.16 (m, 3H), 6.75 - 6.86 (m, 2H), 6.67 (dt, J = 3.8, 1.9 Hz, 1H), 6.57
(dd, J =5.9, 2.3 Hz, 1H), 6.05 - 6.13 (m, 1H), 2.25 (s, 3H)

Ejemplo 145
1-fenil-8-{4-[6-(1H-pirrol-2-il)piridin- 3 |I]fen|I}urea

o
e

Procedimiento similar al del Ejemplo 148.
'H NMR (DMSO-dg) 5: 11.46 (br. s.; 1H), 8.79 (s, 1H), 875 (d, J = 1.8 Hz, 1H),

8.67 (s, 1H), 7.98 (dd, J = 8.4, 2.5 Hz, 1H), 7.70 (d, J = 8.2 Hz, 1H), 7.67 (d, J = 8.5 Hz,
2H), 7.56 (d, J = 8.5 Hz, 2H), 7.45 (d, J = 7.6 Hz, 2H), 7.27 @, J = 7.9 Hz, 2H), 6.96 (t, J

= 7.3 Hz, 1H), 6.84 - 6.88 (m, 1H), 6.77 (t, J = 3.8 Hz, 1H), 6.11 - 6.16 (M, 1H)

Ejemplo 146
1-(2-fluoro-5-metilfenil)-3-(3-{[2-(1 H-pirrol-2-il)piridin-4-il}fenil}urea
F .

N

=

6]

7\ a
—N N .
Procedimiento similar al del Ejemplo 148.
LR MS (ES+): 387 (M+H")

Ejemplo 147
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1-(2-fluoro-5-metiifenil)-3-(4-{[2-(1H-pirrol-3-il) piridin-4-il]fenilfurea
' N
<
0

NN
\ \
\—7

Procedimiento similar al del Ejemplo 148.
'"H NMR (dg-DMSO): 11.72 (br. s., 1H), 9.49 (br. s., 1H), 8.63 (s, 1H), 8.53 (d, J
5 =6.4Hz 1H), 8.38 (br. s., 1H), 8.07 (d, J = 8.5 Hz, 2H), 8.00 - 8.04 (m, 1H), 7.97 (dd, J
=7.9, 1.8 Hz, 1H), 7.81 - 7.90 (m, 1H), 7.69 (d, J = 8.8 Hz, 2H), 7.13 (dd, J = 11.3, 8.4
Hz, 1H), 7.03 (d, J = 2.1 Hz, 1H), 6.98 (br. s., 1H), 6.84 (ddd, J = 7.8, 5.3, 2.1 Hz, 1H),
2.21-2.36 (m, 3H) :
LR MS (ES+): 387 (M+H)
10
(4-(2-cloropiridin-4-ilyfenil)carbamato de terc-butilo
NHBoc

X

|N/ cl
A una mezcla de acido (4-Boc-aminofenil)borénico (200mg, 0.84mmol) y 2-
cloro-4-bromopiridina (162mg, 0.84mmol)- en 10ml de 1,4-dioxano, se agregé
15  PdCly(PPhs), (10mg, 0.014mmol) y solucién acuosa de Na,CO; 1M (0.5ml, 1.0mmol).
La mezcla se calenté a 70°C en N, durante dos horas, se enfri6 hasta temperatura
ambiente y se vertio en 100ml de agua. Los precipitados pardos se filtraron, lavaron con
agua y secaron para proporcionar (4-(2-cloropiridin-4-il)fenil)carbamato de terc-butilo
como el producto bruto.
20
4-(2-(1H-pirrol-2-il)piridin-4-il)anilina
H,N

\//l

N N

H
A una mezcla de acido N-Boc-pirrol-2-borénico (210mg, 1.0mmol) y 4-((2-
cloropiridin-4-il)fenil)carbamato de terc-butilo (250mg, 0.82mmol) en 10ml de 1,4-
25 dioxano, se agreg6 PdCIl>(PPhs), (10mg, 0.014mmol) y solucion acuosa de Na,CO;z; 1M
(0.75ml, 1.5mmol). La mezcla se calenté a 60°C en N, durante 3 horas, se enfrié hasta
temperatura ambiente y se verti6 en 100ml de agua. os precipitados se filtraron,
secaron y purificaron por cromatografia en gel de silice con 1-5% de MeOH/CHCI3 para
proporcionar el intermedio como un aceite amarillo claro. El intermedio se disolvié en
30 10ml de cloruro de metileno y se agregd 3ml de acido trifluoroacético. La mezcla se
agitdé a temperatura ambiente durante 16 horas y se evapord hasta sequedad para
proporcionar sal de TFA de 4-(2-(1H-pirrol-2-il)piridin-4-il)anilina como un sdélido pardo

claro. Rendimiento: 290mg, 100%.

35 Ejemplo 148
1-(2-fluoro-5-metilfenil)-3-(4-{[2- (1 H-pirrol-2-il) piridin-4-il]fenil}urea
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A una suspensién agitada de sal de ' TFA de 4-(2-(1H-pirrol-2-il)piridin-4-if)anilina
(60 mg, 0.17 mmol) en THF anhidro (10ml) se agregd 2-fluoro-5-metil-fenilisocianato
(48mg, 0.32mmol) y N,N-diisopropiletilamina (40 mg, 0.31 mmol). Luego de 1 hora, la
mezcla de reaccion se evaporo y purificd por cromatografia en gel de silice con 2-3% de
MeOH/CHC!\; para proporcionar 1-(2-fluoro-5-metilfenil)-3-{4-[2-(1H-pirrol-2-il)piridin-4-
ilffenilfurea como un sélido blanquecino. Rendimiento: 28mg.

'"H NMR (de-DMSO): 11.49 (br. s., 1H), 9.29 (br. s., 1H), 8.52 - 8.60 (m, 1H),
8.48 (d, J = 5.3 Hz, 1H), 7.94 - 8.04 (m, 2H), 7.84 (d, J = 8.5 Hz, 2H), 7.62 (d, J = 8.5
Hz, 2H), 7.42 (dd, J = 5.3, 1.5 Hz, 1H), 7.12 (dd, J = 11.4, 8.2 Hz, 1H), 6.89 (s, 2H), 6.82
(dt, J =5.4, 2.6 Hz, 1H), 6.16 (t, J = 2.9 Hz, 1H), 2.29 (s, 3H)

LR MS (ES+): 409 (M+Na")

LR MS (ES-): 385 (M-H)

3.2 Pruebas bioldgicas

Los datos bioldégicos para los compuestos de la presente invencion se
generaron mediante el uso de uno o mas de los siguientes ensayos.

Senal Ca.sup.++ estimulada por VEGF in Vitro

Se usé tecnologia FLIPR automatizada (Lector de placas por imagenologia
fluorométrica) para analizar aumentos en los inhibidores de VEGF inducidos en niveles
de calcio intracelular en células endoteliales cargadas con tinte fluorescente. Se
sembraron HUVEC (células endoteliales de la vena umbilical humana) (Clonetics) en
placas de pared negra recubiertas con fibronectina de 96 pocillos durante la noche a
37°C/5% de CO,. Las células se cargaron con indicador de calcio Fluo-4 durante 45
minutos a 37°C. Las células se lavaron 4 veces (Original Cell Wash, Labsystems) para
retirar el tinte extracelular. Los compuestos de prueba se reconstituyeron en 100% de
DMSO y se agregaron a las células para proporcionar una concentracion final de DMSO
del 0.1%. Para el analisis, las células se preincubaron con agentes de prueba durante
30 minutos en una sola concentracion (10 pM) o en concentraciones que varian entre
0.01 y 10.0 uM seguido de estimulacion'de VEGF (5 ng/mL). Los cambios en la
fluorescencia a 516 nm se midieron simultaneamente en todos los 96 pocillos usando
una camara CCD fria. Se generaron datos determinando los niveles maximos y
minimos de fluorescencia para muestras no estimuladas, estimuladas y tratadas con
farmaco. Los valores de ICso para compuestos de prueba se calcularon a partir del % de
inhibicion de respuestas estimuladas por VEGF en la ausencia del inhibidor.

Ensayo de cinasa VEGFR2

El dominio citoplasmico del receptor VEGF humano (VEGFR-2) se expresa
como una proteina de fusién marcada con histidina siguiendo la infeccién de células de
insecto usando un baculovirus disenado :con His. His-VEGFR-2 se purificod hasta
homogeneidad tal como se determina por SDS-PAGE, usando cromatografia de resina
y niquel. Los ensayos de cinasa se realizaron en placas de microtitulacion de 96
pocillos que se recubrieron durante la noche con 30 ug de poli-Giu-Tyr (4:1) en 10 mM
de solucion salina tamponada con fosfato (PBS), pH 7.2-7.4. Las placas se incubaron
con 1% de BSA vy luego se lavaron cuatro veces con PBS previo al comienzo de la
reaccion. Las reacciones se llevaron a cabo en volumenes de reaccion de 120 yL que
contienen 3.6 uM ATP en amortiguador de cinasa (50 mM de amortiguador Hepes a pH
7.4, 20 mM MgClz, 0.1 mM MnCl, y 0.2 mM Naz VO,). Los compuestos de prueba se
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reconstituyeron en 100% de DMSOQ y se agregaron a la reaccion para proporcionar una
concentracion final de DMSO del 5%. Las reacciones se iniciaron por la adicion de
0.5ng de la proteina purificada. Luego de una incubacion de diez minutos a 25°C, las
reacciones se lavaron cuatro veces con PBS que contiene 0.05% de Tween-20 100 pl
de un conjugado anticuerpo-peroxidasa anti-fosfotirosina monoclonal se diluyd 1:10000
en PBS-Tween-20 y se agreg6 a los pocillos durante 30 minutos. Siguiendo cuatro
lavados con PBS-Tween-20, 100 pl de diclorhidrato de O-fenilendiamina en
amortiguador de fosfato-citrato, que contiene peroxido de hidrogeno urea, se agregé a
los pocillos durante 7 minutos como sustrato colorimétrico para la peroxidasa. La
reaccion se terminé mediante la adicion de 100 ul de 2.5N H,SO, a cada pocillo y se
ley6 usando un lector ELISA de microplaca ajustado a 492 nm. Los valores de 1Cso para
la inhibicion del compuesto cuando se calculan directamente a partir de graficas de
densidad optica (unidades arbitrarias) contra la concentracion del compuesto siguiendo
la resta de valores en blanco. Compuestos de la presente invencién tiene el valor de
IC50 en el intervalo de 0.01 a 500 nM.

Extravasacion dérmica inducida por VEGF en cobayos (ensayo Miles)

Se anestesiaron cobayos macho 'Hartley (300-600 g) con isofluorano, se
cizallaron y se les administré una Unica dosis de farmaco o el vehiculo correspondiente.
Los cobayos se dosificaron salvo que se establezca lo contrario en la Tabla 3. Diez
minutos antes del final del tratamiento con farmaco, los cobayos se anestesiaron con
isofluorano y se inyectaron 0.5% de tinte azul Evans (EBD) en PBS (13-15 mg/kg dosis
de EBD) de manera intravenosa. Luego de 5 minutos, se administraron inyecciones
intradérmicas de 100 ng rhVEGF;s5 en 100yl PBS y de 100 ul PBS solo en el flanco.
Luego de 20 minutos, cada animal se somete a eutanasia con Pentosol y la piel que
contiene sitios de inyeccion intradérmica se tetiraron para analisis de imagenes.

Usando un analogo de camara de video acoplado a una computadora, se toma
una imagen de cada muestra de piel transiluminada y la densidad optica integrada para
cada sitio de inyeccién se mide usando ImagePro4. Para cada muestra de piel, la
diferencia entre la densidad Optica media de los sitios de VEFG y la densidad optica
media de los sitios de PBS es la medida de la extravasacion de EBD inducida por VEGF
en ese animal. Estos valores medidos se promediaron por grupo de estudio para
determinar la extravasacion de EBD inducida por VEGF para cada condicion
experimental y la media del grupo luego se€ compara para evaluar la extravasacion de
EBD inducida por VEGF en los grupos tratados con farmaco con respecto a los
controles tratados con vehiculo. !

Para determinar la dosis requerida para el 50% de inhibicién (IDsg), los datos del
porcentaje de inhibicion se graficaron como una funcién de dosis oral, usando el andlisis
optimo dentro del software MicroSoft Excel. El valor IDs, se verificd visualmente usando
datos graficados (linea horizontal desde 50% del valor y, en la interseccién de la linea
vertical de caida de linea 6ptima con respecto al eje x (dosis).

Neurovascularizacion coroidal inducida por laser (CNV) en ratas (ensayo
CNV). :

Se indujo y cuantificdé CNV en este modelo tal como se describe anteriormente
(Edelman and Castro. Exp. Eye Res. 2000; 71:523-533). El dia 0, ratas macho Brown
Norway (200-300 g) se anestesiaron con 100 mg/kg de cetamina y 10 mg/kg de zilazina
y las pupilas se dilataron con 1% de Tropicamida. Usando un marco azul-verde de
Coherent Novus Argon Laser, 3 laser [sic] (30 mW durante 0.1 s; 100 ym de diametro)
se proporcionaron a cada ojo entre los vasos de la retina alrededor de la cabeza del
nervio dptico. Se dosificaron ratas con compuestos de prueba en sus vehiculos
indicados oralmente una vez por dia.

El dia 10, se sacrificaron las ratas con 100% CO,, y los vasos sanguineos se

marcaron por perfusién vascular con 10 mg/ml FITC-dextrano (MW 2x10°). Usando un
!
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microscopio de epifluorescencia (20 veces) acoplado a una camara digital y una
computadora, las imagenes se obtuvieron a partir de montes planos de RPE coroides
esclerdtica de cada ojo y el area ocupada 'por neovasos hiperfluorescentes dentro de
cada lesion de laser se midi6 usando software ImagePro 4.

Para determinar la dosis requerida para el 50% de inhibicion (IDso), los datos del
porcentaje de inhibicidn se graficaron como una funcién de dosis oral, usando el analisis
optimo dentro del software MicroSoft Excel. El valor IDsy se verificd visualmente usando
datos graficados (linea horizontal desde 50% del valor y, en la interseccion de la linea
vertical de caida de linea 6ptima con respecto al eje x (dosis).

La descripcion precedente se puede usar para poner en practica la presente
invencion y representa el mejor modo contemplado. No se deberd interpretar como que
limita el alcance global de la misma. ‘

Modelo de permeabilidad de VEGF en ojo de conejo

El ensayo usado se detalla en Jeffrey Edelman, etc en Exp. Eye. Res. 80(2005),
Pg 249-258. ”‘

Sefal Ca®* estimulada por PDGF in Vitro

Se us6 tecnologia FLIPR automatizada (Lector de placas por imagenologia
fluorométrica) para analizar aumentos en los inhibidores de PDGF inducidos en niveles
de calcio intracelular en células endoteliales cargadas con tinte fluorescente. Se
sembraron NHDF-Ad (fibroblastos dérmicos humanos normales) (Lonza) en placas de
paredes negras de fibronectina de 384 pocillos durante la noche a 37°C/5% de CO,.
Las células se cargaron con indicador de calcio Fluo-4 durante 45 minutos a 37°C. Las
células se lavaron 4 veces (ELx405-CW, Bio-Tek) para retirar el tinte extracelular. Los
compuestos de prueba se reconstituyeron .en 100% de DMSO y se agregaron a las
células para proporcionar una concentracion final de DMSO del 0.1%. Para el andlisis,
las células se preincubaron con agentes de prueba durante 30 minutos en una sola
concentraciéon (10 yM) o en concentraciones que varian entre 0.001 nM y 10 pM
seguido de estimulacion de PDGF (10 ng/mL). Los cambios en la fluorescencia a 515
nm se midieron simultdneamente en todos los 384 pocillos usando una camara CCD
fria. Se generaron datos determinando los niveles maximos y minimos de fluorescencia
para muestras no estimuladas, estimuladas y tratadas con farmaco. Los valores de |Cso
para compuestos de prueba se calcularon:a partir del % de inhibicidn de respuestas
estimuladas por PDGF en la ausencia del inhibidor.

Las Tablas Il y Ill presentan los datos biolégicos de algunos de los compuestos
de la presente invencién. )

Tabla II: Datos biolégicos de los compuestos de la presente invencién con
enlace amida '

ICso  1Cso ICso 1Cs0
Ejemplo N° Celular Enzima Enzima Cellular

VEGFR2 (nM) | VEGFR2(nM) | VEGFR1(nM) | PDGFB (nM)

1 28

\ 16



28

6 29
- 2956

506

12 34
8 28
30 47

w4



73

61

W

34

i
—

41

23

26

31

37

28

46

16

Al

51

17

e
o

10

3G

10

11

13

14

wy

16

17

18

19

20
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21 12 24 39
22 is 29 13 108
23 13 33
24 55 24
25 30 25
26 39 120
27 43 66
28 38 52
29 18 55
30 29 17 94
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31 14 29 20
32 22 46
33 18 36
34 7 70
35 27 29
36 10028
37 1005 2610
Tabla Ill: Datos biolégicos de los compuestos de la presente invencion
con enlace urea
ICso ICso ICso IC
Ejemplo Celular Enzima Enzima CeIILSJ(I)ar
N° VEGFR2 PDGFB ("M)
(n\M) VEGFR2(nM) | VEGFR1(nM)
38 10
39 23
40 11

T



41

11
42 60
43 16
44 24
45 17
46 2 28
47 107 17
48 16 12
49 145 27

\%7



50 5 32
51 16
52 25
53 13 28 4
5 130 E. 191
55 32 23' 26
56 81 20
57 102 15
58 211 36
59 34 29
60 27 2
61 a 39

¢



62 122 13
63 111 30
64 16 39
65 15
66 17
67 31 31
68 16
69 24
70 2 20
n 20
72 7 15
3 11

)



74 7 12
76 2 14
76 3 14
T 8 10
78 25 15
79 13 38»
80 176 &
81 19
82 17 19
.5 2
.2 13
85 6 30

\30



86 27
87 5 25
88 374 477
89 5 23
90 8 17 21
91 17 14 38
92 37 9 39
3 6 5 14
94 10 6 10
95 30 32
96 3 17 69
97 8 18

97



o8 &2 51
99 19 16
100 12 13
101 4 8 82
102 10 35 8
103 24 20
104 23 27
105 87 15
106 16 21
107 13 21
108 17 14 43
109 16 3

8



110 B 38 10 32
111 13 n
112 13 18
113 23 25
114 13 22
115 2 15 2 44
116 12 17
117 6 18
118 22 B5
119 12 54
120 43 98
121 37 14 20 102

\A



122 142 130
123 13 74 &5
124 73 36
125 72 31
126 16 116
127 20 21 91
128 10 53
129 12 102
130 5 43 16 32
131 8 31
132 22 15
133 66 15

\d©



134 4 31
135 11 47
136 29 22
137 14 33
138 30
139 14 30
140 10000
141 2704
142 111 28
143 16 12
144 28 26
145 10000 lm
146 10000 7(!)’?
147 10000 3505
148 10000 1382
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REIVINDICACIONES

Se reivindica lo siguiente:

1. Un compuesto representado por la Férmula I:
RIV

Y4

Y/QIRIII
\ ~
Rllb—E/\l

X
Formula |

donde
X se selecciona del grupo que consiste en NR', O y S(O),;
nesOounenterode1a?2;
R' se selecciona independientemente del grupo que consiste en hidrégeno, alquenilo,
alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo, heterocicloalquilo,
hidroxialquilo y (NR?R%alquilo, donde R? y R® se seleccionan independientemente del
grupo que consiste en hidrégeno, alquilo, alquilcarbonilo, alcoxicarbonilo, alquilsulfonilo,
arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de manera alternativa R y R® se
pueden tomar juntos para formar un anillo heterociclico de 5-7 miembros con N;

R' se selecciona del grupo que consiste en hidrégeno, haldégeno, alquilo C; a
Cs, S(O)R*, (CR°R®)4C(0)OR*, S(0){(CR°R®)4C(0)OR*, (CR°R®.Ar, NR*(CR°R®)4Ar,
O(CR°R%4Ar, S(O)(CR°R®)4Ar, (CR°R®)yS(O)R*, NR*CR°R®)¢S(O}R*, O(CR°R%)q
S(O)R!,  S(O)(CR°R%.S(O)}R*, (CR°R®)JC(OIN(R"2, NR*(CR°R®)JC(O)N(R%).,
O(CR°R%4C(O)N(R%,, S(O){(CR°R®).C(O)N(R*),, (CR°R%OR? S(O}(CR°R®)4OR*,
(CR® R%40SO,R*, S(O}(CR°R%.0SO:R*,  (CR°R%P(O)(OR%,,  S(O}(CR®
R%P(0)(OR%2, OC(O)(CR°R%)4N(R%,, i C(O)(CR°R®)4N(R%., C(O)N=S(O)R°R®,
NR?C(0)(CR°R®)sN(R%,, (CR°R®)4R®, S(O}(CR°R®)¢R°, HNC(O)R*, HN-C(O)OR’,
(CRR®4N(R%,,  S(O)(CR°R®)¢N(R%,, '@ OC(O)OR*,  (CR°R®)4C(O)(CR°R®)4R?,
(CR°R%4C(0O)(CR°R®)(OR*, y (CR°R®)4C(0)(CR°R®)N(R*,, donde cada R* se
selecciona independientemente del grupo que consiste en hidrégeno, hidroxilo, alquilo
C+-Cs, arilo, hidroxialquilo C+-Cg, alcoxialquilo Cs-Cg, (CR°R®)q y N(R?)2 puede formar un
anillo heterociclico de 3-7 miembros que comprende aziridina, azetidina, pirrolidina, 5-
fluoropirrolidina, piperidina, 6-fluoropiperidina, N-metilpiperazina, morfolina, 2,6-
dimetilmorfolina, tiomorfolina y donde dicho anillo heterociclico se puede sustituir
opcionalmente con hasta tres de R®; donde R® y R°® se seleccionan independientemente
del grupo que consiste en hidrégeno, halo, hidroxilo, alquilo C;-Cg, hidroxialquilo C-Cs,
alcoxialquilo C4-Cg, alcoxicarbonilalquilo, alcoxicarbonilo, hidroxicarbonilo,
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hidroxicarbonilalquilo, amida, alquilamida, amidoalquilo, sulfonato y CR°R® puede
representar un anillo carbociclico o heterociclico de entre 5 y 6 carbonos o, de manera
alternativa, (CR°R®)4 y (CR°R®). pueden formar un anillo carbociclico o heterociclico de
3-7 miembros, donde el anillo se puede sustituir opcionalmente con hasta tres de
hidroxilo, halo, alquilo C4-Cg, hidroxialquilo C4-Cg, alcoxialquilo  C4-Cs,
alcoxicarbo'nilalquilo, alcoxicarbonilo, hidroxicarbonilo, hidroxicarbonilalquilo, amida,
alquilamida, amidoalquilo y sulfonato;

aes0ounenterode 1a3;

desOounenterode1as;

e esunenterode 1 a4,

fesOounenterode 1a2;

R" se selecciona independientemente del grupo que consiste en hidrogeno,
alcoxi, alcoxialcoxi, alcoxialquilo, alquilo, ariloxi, ariloxialquilo, halo, haloalcoxi,
haloalquilo, hidroxi, hidroxialcoxi, hidroxialquilo, (NR®R%alcoxi, (NR?R%alquenilo,
(NR2R%)alquilo, (NR?R®carbonilalquenilo y (NR?R®carbonilalquilo, donde R? y R® se
seleccionan independientemente del grupo que consiste en hidrdgeno, alquilo,
alquilcarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfoniio y heterociclilsulfonilo; de
manera alternativa, R®y R®y se pueden tomar juntos para formar un anillo heterociclico
de 5-7 miembros con N;

besOounenterode1a2;

Y se selecciona del grupo que consiste en:

(1) —(CH2)g—O—(CH2)h—;

(2') —(CH2)g—NR'—(CHz)h—;

(3') —(CH2)g—S(0)n—(CHz)h—;

(4') —(CHz)g—S02N R*—(CHz)h—;

(5') —(CH2)g—NR?S0,—(CHa)h—;

(6') —(CHz)g— CO—(CHz)h—;

(7') —(CHz)g— C(O)NR*—(CHz)h—;

(8) —(CHz)g— NR°C(O )—(CHo)h—;

(97 —(CHy)g—C=C—(CHa}h—;

(10’) —(CHz)g— NR2C(O)NR®*—(CHz)h—;

(11") —(CHz)g—(CHz)h—;

(12’) —(CHz)g—CF>—(CHz)h—;

(13) —(CHz)g—CClz—(CHz)h—;

(14") —(CH2)g—CHF—(CH2)h—;

(15") —(CH2)g—CH(OH)—(CH)h—;
(

(16") —(CH2)g—CR?R*—(CHp)h—;

(17") —(CHz)g—C=C—(CHz)h—;

y (18") una unién simple;

donde

gesOounenterode 1as3;

hes0ounenterode 1a3;

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R®alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquito, alquitcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico
de 5-7 miembros con N;

R® y R® se seleccionan independientemente del grupo que consiste en
hidrégeno, alquilo, alquilcarbonilo, alcoxicarbonilo, alquilsulfonilo, arilsulfonilo,
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haloalquilsulfonilo y heterociclilsulfonilo, de manera alternativa, R? y R® se pueden tomar
juntos para formar un anillo ciclico de 5-7 miembros;

El Anillo- A se selecciona del grupo que consiste en:
W,

Sel,

(i) fenilo;

(ii) nattilo;

(i) Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-5
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-6
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

el Anillo A se puede ilustrar pero no se limita a los siguientes:

QDD AL
R?

(Odn

oL n

R'1

(O 2
SO GO G O

donde

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF3;, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR®R%alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrogeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

R" representa opcionalmente 1-3 sustituyentes que se seleccionan
independientemente del grupo que consiste en alquilo C4-Cs lineal o ramificado,
haloalquilo C4-Cs lineal o ramificado, alcoxi C¢-Cs, hidroxi, amino, alquilamino C¢-Cs,
dialquilamino C4-Cg, halégeno, ciano y nitro;’

Z se selecciona del grupo que consiste en:

(1") (CH2:N(R")C(O);

(2') C(O)N(R®)(CHy);

(3') (CH2)N(R")S(0)z;

y (4) S(0)N(R®)(CHo);

donde:

iesO001;

jes0o01;

\44&
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R’ y R® se seleccionan independientemente del grupo que consiste en
hidrégeno y alquilo;

El Anillo B se selecciona del grupo que consiste en:

IV

(i') fenilo;

(i) nattilo;

(ii"y Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S; '

y (iv') un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

RY representa opcionalmente 1-3 sustituyentes, se seleccionan
independientemente del grupo que consiste en alcoxi, alcoxialquilo, alcoxicarbonilo,
alquilo, ariloxi, arilalquilo, carboxi, ciano, halo, haloalcoxi, haloalquilo, hidroxi,
hidroxialquilo, nitro y —NR°R'®; donde R® y R' se seleccionan independientemente del
grupo que consiste en hidrdgeno, alquilo, alquilcarbonilo, arilo, arilalquilo, cicloalquilo,
cicloalquilalquilo, heterociclilo y heterociclilalquilo;

e incluye cualquier sal o profarmaco farmacéuticamente aceptable.

2. El compuesto de acuerdo con la reivindicacion 1, donde X es NH.

- 3. El compuesto de acuerdo con la reivindicacion 1, donde X es S.

4. El compuesto de acuerdo con la reivindicacion 1, donde el Anillo A y el Anillo B se
seleccionan independientemente del grupo que consiste en

D OO O
o oY

N
R O

Lo o
SOIRSCEN.
S0 0 o O

5. Un compuesto de acuerdo con la reivindicacion 1, que se selecciona del grupo que
consiste en: :

(1") acido [({5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil} fenoxi)piridin-
2-il]-1H-pirrol-3-il}carbonil)amino]acético;

(2)  [({5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-if]-
1H-pirrol-3-il}carbonil)amino]acetato de metilo

(3") acido ({[5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
illcarbonillamino)acético;
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4 ({[5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)- 1 H-pirrol-3-
illcarbonilfamino)acetato de metilo; '
(5") 4acido  5-[4-({3-[(3-metil-2-furoil)amino]fenil}amino)piridin-2-il}-1H-pirrol-3-
carboxilico; ‘

(6) 5-[4-({3-[(3-metil-2-furoil)amino}fenillamino)piridin-2-il]-1H-pirrol-3-
carboxilato de metilo; “

(7)  5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-if]-N-
hidroxi-1H-pirrol-3-carboxamida;

(8") 4-fluoro-N-(2-fluoro-5-metilfenil)-3-[(2-{4-[(3-hidroxipiperidin-1-il)carbonil]-1H-
pirrol-2-il}piridin-4-il)oxi]lbenzamida;

(9)  N-(2,3-dihidroxipropil)-5-[4-(3-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)
piridin-2-il]-1H-pirrol-3-carboxamida;

(10)  N-(2-fluoro-5-metilfenil)-3-[(2-{4-[(3-hidroxipirrolidin-1-il)carbonil]-1H-pirrol-
2-il}piridin-4-il)oxilbenzamida;

(11)  5-[4-(3-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il]-N-hidroxi-
1H-pirrol-3-carboxamida;

(12’) 5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il}- 1 H-
pirrol-3-carboxilato de metilo;

(13’) acido 5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenif)amino]carbonil}fenoxi)piridin-2-
il]-1H-pirrol-3-carboxilico;

(14) N-etil-5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)- 1H-pirrol-3-
carboxamida;

(15") N-(2,3-dihidroxipropil)-5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-
pirrol-3-carboxamida;

(16’) 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxamida;

17) N-hidroxi-5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-i|)-1 H-pirrol-3-
carboxamida,;

(18" N-(3-{[2-(4-{[(BR)-3-hidroxipirrolidin-1-iljcarbonil}-1H-pirrol-2-il)piridin-4-
ilJoxi}fenil)-3-metil-2-furamida;

(19°) acido 5-[4-(3-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il}-1H-
pirrol-3-carboxilico;

(20°) 5-[4-(3-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il]-1H-pirrol-3-
carboxilato de metilo; .

(21°) 5-(4-{3-[(38-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxilato de
2,3-dihidroxipropilo;

(22') acido 5-[4-(3-{[(8-metilfenil)amino]carbonil}fenoxi)piridin-2-il]- 1H-pirrol-3-
carboxilico; ¢

(23) 5-[4-(3-{[(3-metilfenil)amino]carbonil}fenoxi)piridin-2-il}- 1 H-pirrol-3-
carboxilato de metilo; ‘
(24') 5-[4-(3-{[(3-metil-2-tienil)carbonillamino}fenoxi)piridin-2-il}-1H-pirrol-3-

carboxilato de 2-hidroxietilo;

(25) 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxilato de
2-hidroxietilo;

(26’) acido 5-[4-(3-{[(3-metil-2-tienil)carbonillamino}fenoxi)piridin-2-if}-1H-pirrol-3-
carboxilico;

(27°) 5-[4-(3-{[(3-metil-2-tienil)carbonilJamino}fenoxi)piridin-2-il]-1H-pirrol-3-
carboxilato de metilo;

(28’) acido 5-(4-{4-fluoro-3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il}-1H-pirrol-3-
carboxilico;

(29) 5-(4-{4-fluoro-3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxilato de metilo;
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(30" N-[dimetil(6xido)-lambda~4~-sulfanilideno]-5-(4-{3-[(3-metil-2-
furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxamida;

(31) N-(3-{[2-(4-{[(3S)-3-hidroxipirrolidin-1-ifjcarbonil}-1H-pirrol-2-il) piridin-4-
illoxiHenil)-3-metil-2-furamida; '

(32)) acido 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxilico;

(33') 5-(4-{3-[(38-metil-2-furoit)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxilato de
metilo;

(34’) 3-metil-N-(3-{[2-(1H-pirrol-2-il) piridin-4-ilJoxi}fenil)-2-furamida;

(35’) 4-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-2-carboxilato de
metilo;

(36') 2-fluoro-5-metil-N- (4-{[2-(1H-pirrol-2-il)piridin-4-ilJoxi}fenil)benzamida;

y (37’) 3-metil-N-(4-{[2-(1H-pirrol-2-il)piridin-4-iljoxi}fenil)-2-furamida.

6. El compuesto de acuerdo con la reivindicacion 1 siempre que cuando el Anillo B es
pirazol, R" no es fenilo ni fenilo sustituido.

7. Un compuesto de acuerdo con la reivindicacion 6, donde Y se selecciona del grupo
que consiste en
(1) —(CH2)g—O0—(CHz)h—;
(2') —(CH2)g—NR'—(CH,)h—;
(3") —(CH2)g—S(0)r—(CH2)h—;
(4) —(CH)g—S02N R°—(CH,)h—;
(5") —(CH2)g—NR?SO;—(CHz)h—;
(6") —(CH2)g— CO—(CHz)h—;
(7) —(CHz)g— C(O)NR*—(CHp)h—;
(8') —(CH2)g— NR?C(O )—(CHz)h—;
(9) —(CH2)g— NR?C(O)NR®*—(CH,)h—;
y (10°) una unién simple. '

8. El compuesto de acuerdo con la reivindicacion 1, donde X es S.
9. El compuesto de acuerdo con la reivindicacion 1, donde X es NH.

10. Un compuesto de acuerdo con la reivindicacion 1, que se selecciona del grupo que
consiste en
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RIV
Z
/ RIII
Y
'T\’%W o
R — ) | 0] 5
\N/\k//\‘\\JJ\Nzg\,R
X R®
25 Férmula 1l
donde
WesCoN;
X se selecciona del grupo que consiste en NR', O y S(O)y;
30 nesOounenterode1a?2;

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR®R®alquilo, donde R? y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,

35  alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsutfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico
de 5-7 miembros con N;

R® y R® se seleccionan independientemente del grupo que consiste en

hidrégeno, halo, hidroxilo, alquilo C;-Cg, hidroxialquilo C4-Cg, alcoxialquilo Ci-Cg,
40  alcoxicarbonilalquilo, alcoxicarbonilo, hidroxicarbonilo, hidroxicarbonilalquilo, amida,
alquilamida, amidoalquilo y sulfonato;

. \4%
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R" se selecciona independientemente del grupo que consiste en hidrégeno,
alcoxi, alcoxialcoxi, alcoxialquilo, alquilo, ariloxi, ariloxialquilo, halo, haloalcoxi,
haloalquilo, hidroxi, hidroxialcoxi, hidroxialquilo, (NR®R®alcoxi, (NR®R%alquenilo,
(NR?R%alquilo, (NR?R®)carbonilalquenilo y (NR?R®)carbonilalquilo, donde R®y R® se
seleccionan independientemente del grupo que consiste en hidrogeno, alquilo,
alquilcarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R?y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

besOounenterode1a?2;

Y se selecciona del grupo que consiste en:

(1") —(CH2)g—O—(CHz)h—;

(2') —(CHz)g—NR'—(CH;)h—;

(3") —(CH2)g—S(0)n—(CH2)h—;

(4') —(CHz)g—S0N R*—(CHz)h—;

(5") —(CH2)g—NR*S0,—(CHz)h—;

(6') —(CHz)g— CO—(CHa)h—;

(7’) —(CHz)g— C(O)NR*—(CHo)h—;

(8") —(CHz)g— NR*C(O )—(CHz)h—;

(9') —(CHz)g—C=C—(CH)h—;

(10’) —(CHz)g— NR?C(O)NR*—(CH;)h—;

(11) —(CH2)g—(CH2)h—; |

(12') —(CH2)g—CF>—(CHo)h—;

(13") —(CH2)g—CClo—(CHz)h—;

(14’) —(CH2)g—CHF—(CHz)h—;

(15") —(CHz)g—CH(OH)—(CHz)h—;

(16") —(CHz)g—CR°R*—(CHz)h—;

(17°) —(CHz)g—C=C—(CHz)h—;

y (18’) una unién simple;

donde

gesOounenterode 1a3;

hes0ounenterode 1a3;

R' se selecciona independientemente del grupo que consiste en hidroégeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR®R%alquilo, donde R?® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R® y R® se pueden tomar juntos para formar un anillo heterociclico
de 5-7 miembros con N;

R® y R® se seleccionan independientemente del grupo que consiste en
hidrégeno, alquilo, alquilcarbonilo, alcoxicarbonilo, alquilsulfonilo, arilsulfonilo,
haloalquilsulfonilo y heterociclilsulfonilo, de manera alternativa R? y R® se pueden tomar
juntos para formar un anillo ciclico de 5-7 miembros;

El Anillo A se selecciona del grupo que consiste en:
T,

Lo,

(i) fenilo;
(ii) naftilo;
(i) un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-5

heterodtomos que se seleccionan independientemente del grupo que consiste en O, Ny
S: '

\d4
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y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-6
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S; f

el Anillo A se puede ilustrar pero no se limita a los siguientes:

sHeEeeRS
R1

(O)n

[§> @“ >
CO U2
OGO O U0

donde

R' se selecciona independientemente del grupo que consiste en hidrdgeno,
alquenilo, alcoxialquilo, CF;, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R®)alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R® y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N; _

R" representa opcionalmente 1-3 sustituyentes que se seleccionan
independientemente del grupo que consiste en alquilo C4-Cs lineal o ramificado,
haloalquilo C+-Cs lineal o ramificado, alcoxi C4-Cs, hidroxi, amino, alquilamino C4-Cs,
dialquilamino C,-C86, halégeno, ciano y nitro;

Z se selecciona del grupo que consiste en:

(1) (CH2)N(R")C(O)N(R®)(CHy);

(2') (CH2)N(R")C(S)N(R®) (CHy);

(3") (CH2)N(R")C(O);

(4) C(O)N(R®)(CHa);

(5") (CH2)N(R")S(0)z;

y (6") $(0)2N(R®)(CH2)j;

donde

iesO0o01;

jes0o01;

R’ y R® se seleccionan independientemente del grupo que consiste en
hidrégeno vy alquilo. ?

El Anillo B se selecciona del grupo que consiste en:
RIV :

(i" fenilo;

(ii") naftilo;
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(ii"y un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

y (iv') un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en O, Ny
S;

el Anillo B se puede ilustrar pero no se limita a los siguientes:

SHEYeES
S B4

(O)n

DD

1

C@C@O@ _
CO (O O
o 0 O O

donde

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF;, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R%alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de
manera alternativa R? y R® se pueden tomar juntos para formar un anillo heterociclico de
5-7 miembros con N;

RY representa opcionalmente 1-3 sustituyentes, se seleccionan
independientemente de! grupo que consiste en alcoxi, alcoxialquilo, alcoxicarbonilo,
alquilo, ariloxi, arilalquilo, carboxi, ciano, halo, haloalcoxi, haloalquilo, hidroxi,
hidroxialquilo, nitro y —NR°R'®; donde R° y R'® se seleccionan independientemente del
grupo que consiste en hidrégeno, alquilo, alquilcarbonilo, arilo, arilalquilo, cicloalquilo,
cicloalquilalquilo, heterociclilo y heterociclilalquilo;

e incluye cualquier sal o profarmaco farmacéuticamente aceptable.

/,._\
\7
)

P

12. El compuesto de acuerdo con la reivindicacion 12, donde Z se selecciona del grupo
que consiste en (CH2N(R')C(O). C(O)N(R®(CHyp);, (CH2)N(R")C(O)N(R®)(CHy); vy
(CH2)IN(R")C(S)N(R®)(CHy);. :

13. El compuesto de acuerdo con la reivindicacion 12, donde Y se selecciona de grupo
que consiste en
(1) —(CH2)g—O—(CHz)h—;
(2') —(CHz)g—NR'—(CHz)h—;
(3") —(CH2)g—S(0)n—(CH2)h—;
(4') —(CHz)g—S0.N R®*—(CHz)h—;
(5") —(CH2)g—NR?SO;—(CHz)h—; *
(6') —(CHz)g— CO—(CHa)h—;
(7") —(CHz)g— C(O)NR*—(CHz)h—;

\5\
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(8') —(CH2)g— NR®C(O )—(CHa)h—;

(9) —(CH2)g—C=C—(CHz)h—;

(10") —(CHz)g— NR2C(O)NR®*—(CH,)h—;
y (11°) una unién simple.

14. El compuesto de la reivindicacion 12, donde W es C.

15. El compuesto de acuerdo con la reivindicaciéon 12, donde el Anillo A y el Anillo B se
seleccionan independientemente del grupo que consiste en

O oy O G
o 4

Ly o o
SOMPS
SO G0 D O

16. El compuesto de la reivindicacién 1 para su uso como inhibidor de la tirosina cinasa.

-Z. /X

ps)

17. El compuesto de acuerdo con la reivindicacion 1 que se usa para el tratamiento de
una de las enfermedades o afecciones que se seleccionan del grupo que consiste en
cancer colorrectal, cdncer de pulmon, cancer hematoldgico, cancer renal, cancer de
higado, cancer de mama, retinopatia diabética, degeneracién macular, degeneracion
macular relacionada con la edad, retinopatia del prematuro, angiogénesis ocular,
edema de retina, isquemia de retina, edema macular diabético, edema macular cistoide,
oclusién venosa de la retina, olcusion de rama venosa, neovascularizacion preretinal,
neovascularizacion coroidal inducida por laser, neovascularizacion asociada a
queratoplastia, glaucoma y tumores oculares, artritis, restenosis, cirrosis hepatica,
ateroesclerosis, psoriasis, diabetes mellitus, cicatrizacion, inflamacion, enfermedades
neurodegenerativas y trastornos inmunes en el ser humano.

18. Una composicion farmacéutica que comprende una cantidad terapéuticamente
eficaz de los compuestos de la reivindicacion 1, junto con un portador
farmacéuticamente aceptable para los mismos.

19. La composicion farmacéutica de la .reivindicacion 18, donde la composicion
comprende comprimidos, capsulas, inyecciones intravenosas, inyecciones
intramusculares, inyecciones locales, geles,.unglentos y cremas topicas, gotas para los
ojos, unglentos para los ojos, aerosoles para los o0jos, suspensiones oftalmicas,
emulsiones oftalmicas, inyecciones intravitrea, inyecciones sub-tenon, implante
bioerosionable oftdlmico e insertos y medicamentos de liberacion mantenida no
bioerosionables oftalmicos.

VST
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RESUMEN DE LA INVENCION
{

La presente invencion se refiere a compuestos novedosos de la Férmula (1). Los
compuestos de la presente invencién son moduladores potentes de la tirosina cinasa y
son adecuados para el tratamiento y la prevencion de enfermedades y afecciones
relacionadas con actividades anormales de receptores de tirosina cinasa.

\ 57
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REIVINDICACIONES

Se reivindica lo siguiente:

1. Un compuesto representado por la Férmula I:

RIV

.

Y

X
R""_@\.DR;

QXJ
Férmula |

donde \
X se selecciona del grupo que consiste en NR', O y S(O)p;
nesOounenterode1aZz;
R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CFs, alquilo,' alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R%alquilo, donde R? y R® se seleccionan
independientemente del grupo que consiste en hidrdégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsuifonilo, arilsulfonilo, haloalquilsulfonilo y
heterociclilsulfonilo; de manera alternativa R? y R® se pueden tomar juntos para
formar un anillo heterociclico de 5-7 miembros con N;
R' se selecciona del grupo que consiste en hidrdégeno, haldgeno, alquilo Cy a Cs,
S(OxR*, (CR°R%)4C(0)OR*, S(0){(CR°R®)4C(0)OR*, (CR°R®)sAr, NR*(CR°R®)4Ar,
O(CR°R®%)4Ar, S(0)(CR°R®)4Ar, (CR°R®)sS(0)R*, NR*(CR°R%)S(0)R*, O(CR°R®)q
S(O)R*, S(0)(CR°R%.S(O)R*, (CR°R%JC(O)N(R%)2, NR*(CR°R®%)4C(O)N(R%y,
O(CR°R%)4C(O)N(R%)s, S(O}(CR°R®).C(O)N(R%),, (CR°R®)4OR?,
S(0){CR°R%4OR?, (CR® R®)40S0.R*, S(0)(CR°R®).0S0O:R*, (CR°R®)4P(0)(OR%).,
S(OMCR®  R%eP(0)(ORY,  OC(O)(CR°R%):N(R%)2,  C(O)(CR°R%)aN(R’),

N
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C(O)N=S(O)R°R®, NR2C(O)(CR°R®)sN(R",,  (CR°R®)4R®,  S(O}(CR°R%)4R®,
HNC(O)R*, HN-C(O)OR*, (CR°R®)4N(R%., S(O}(CR°R®)sN(R*2, OC(O)OR?,
(CR°R®)4C(O){CR°R®)4R*, (CR°R®)4C(0)(CR°R®)4OR", y
(CR°R®)4C(0)(CR°R®)4N(R?,, donde cada R* se selecciona independientemente
del grupo que consiste en hidrogeno, hidroxilo, alquilo C+-Cg, arilo, hidroxialquilo
C+-Cs, alcoxialquilo C4-Cs, (CR°R%)4 y N(R*), puede formar un anillo heterociclico
de 3-7 miembros que comprende aziridina, azetidina, pirrolidina, 5-fluoropirrolidina,
piperidina, 6-fluoropiperidina, N-metilpip‘erazina, morfolina, 2,6-dimetilmorfolina,
tiomorfolina y donde dicho anillo heterociclico se puede sustituir opcionalmente
con hasta tres de R®; donde R® y R® se seleccionan independientemente del grupo
que consiste en hidrégeno, halo, hidroxilo, alquilo C4-Cg, hidroxialquilo C4-Ce,
alcoxialquilo  C4-Cg, alcoxicarbonilalqﬁilo, alcoxicarbonilo, hidroxicarbonilo,
hidroxicarbonilalquilo, amida, alquilamida, amidoalquilo, sulfonato y CR°R® puede
representar un anillo carbociclico o heterociclico de entre 5 y 6 carbonos o, de
manera alternativa, (CR°R%y y (CR°R®). pueden formar un anillo carbociclico o
heterociclico de 3-7 miembros, donde el anillo se puede sustituir opcionalmente
con hasta tres de hidroxilo, halo, anuiIoVCrCs, hidroxialquilo C+-Cg, alcoxialquilo
C-Csg, alcoxicarbonilalquilo, - alcoxicarbonilo, hidroxicarbonilo,
hidroxicarbonilalquilo, amida, alquilamida, amidoalquilo y sulfonato;
aes0ounenterode 1 a3; "

desOounenterode 1a5;

e es un enterode 1 a 4,

fesOounenterode 1a2;

R" se selecciona independientemente del grupo que consiste en el grupo que
consiste en hidrégeno, alcoxi, alcoxialcoxi, alcoxialquilo, alquilo, ariloxi,
ariloxialquilo, halo, haloalcoxi, haloalquilo, hidroxi, hidroxialcoxi, hidroxialquilo,
alcoxi (NR2R%), alquenilo (NR?R®), alquilo (NR?R®), carbonilalquenilo (NR?R®) vy
carbonilalquilo (NR®R®), donde R? y R® se seleccionan independientemente del
grupo que consiste en hidrogeno, alquilo, alquilcarbonilo, alquilsulfonilo,

A
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arilsulfonilo, haloalquilsulfonilo y heterociclilsulfonilo; de manera alternativa R? y R3
se pueden tomar juntos para formar un anillo heterociclico de 5-7 miembros con N;
besOocunenterode1a?2;

Y se selecciona del grupo que consiste en:
(1) —(CH2)g—O0—(CHz)h—;

(2') —(CHz)g—NR'—(CHz)h—;

(3)) —(CH2)g—S(0)n—(CHz)h—;

(4) —(CH2)g—S0N R*—(CHz)h—;

(5") —(CH2)g—NR?*S0;—(CHz)h—;

(6') —(CHz)g— CO—(CHz)h—;

(7’) —(CHz)g— C(O)NR°*—(CHz)h—

(8') —(CH2)g— NR*C(O }—(CHa)h—;

(9") —(CHz)g—C=C—(CH)h—;

(10") —(CHz)g— NR2C(O)NR®*—(CHz)h—
(11) —(CHz)g—(CHz)h—;

(12") —(CHz)g—CF>—(CHo)h—;

(13') —(CH2)g—CCl,—(CH)h—;

(14’) —(CH2)g—CHF—(CH2)h—;

(15) —(CH2)g—CH(OH)—(CHz)h—;

(16") —(CHz)g—CR?R*—(CHo)h—;

(17") —(CH2)g—C=C—(CHz)h—;

y (18’) una unién simple;

donde

gesOounenterode1ag3;
hesOounenterode 1a3;

R' se selecciona independientemente del grupo que consiste en
hidrégeno, alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo,
arilo, heterocicloalquilo, hidroxialquilo y (NR®R%alquilo, donde R®> y R® se
seleccionan independientemente del grupo que consiste en hidrégeno, alquilo,

alquilcarbonilo, alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y

\(yO
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heterociclilsulfonilo; de manera alternativa R® y R® se pueden tomar juntos para
formar un anillo heterociclico de 5-7 miembros con N;

R? y R® se seleccionan independientemente del grupo que consiste en
hidrogeno, alquilo, alquilcarbonilo, alcoxicarbonilo, alquilsulfonilo, arilsulfonilo,
haloalquilsulfonilo y heterociclilsulfonilo, de manera alternativa, R? y R® se pueden
tomar juntos para formar un anilio ciclico de 5-7 miembros;

El anillo A se selecciona del grupo que consiste en:

T,
"‘1.,_”'
(i) fenilo;
(i) naftilo;

(iii) Un grupo heteroarilo monociclico -de 5 o 6 miembros que tiene 1-5
heteroatomos que se seleccionan indepéndientemente del grupo que consiste en
O,NyS;

y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-6
heteroatomos que se seleccionan indepéndientemente del grupo que consiste en
O,NyS;

R" representa opcionalmente 1-3 sustituyentes que se seleccionan
independientemente del grupo que consiste en alquilo C-Cs lineal o ramificado,
haloalquilo C+-Cs lineal o ramificado, alcoxi C;-Cs, hidroxi, amino, alguilamino C;-
Cs, dialquilamino C4-Cg, halégeno, ciano y nitro;

Z se selecciona del grupo que consiste en:

(1) (CH2)N(R")C(O);

(2') CO)N(R®)(CH);

(3") (CH2)N(R")S(0);

y (4) S(0)2N(R%)(CHy);

donde:

iesOo1;

jesOo1;

\G\
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R’y R® se seleccionan independientemente del grupo que consiste en hidrégeno y
alquilo;

El anilio B se selecciona del grupo que consiste en:
RN

wans

(i") fenilo;
(ii") naftilo;
(iiy Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en
O,NyS;
y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en
O,NyS;

RV representa opcionalmente 1-3 sustituyentes, se seleccionan
independientemente del grupo que consiste en alcoxi, alcoxialquilo,
alcoxicarbonilo, alquilo, ariloxi, arilalquilo, carboxi, ciano, halo, haloalcoxi,
haloalquilo, hidroxi, hidroxialquilo, nitro y —NR°R'®; donde R® y R'® se seleccionan
independientemente del grupo que consiste en hidrdgeno, alquilo, alquilcarbonilo,
arilo, arilalquilo, cicloalquilo, cicloalquilalquilo, heterociclilo y heterociclilalquilo;

e incluye cualquier sal o profarmaco farmacéuticamente aceptable.
2. El compuesto de acuerdo con la reivindicacion 1, donde X es NH o S.

3. El compuesto de acuerdo con la reivindicacion 1, donde el Anilio Ay el Anillo B
se seleccionan independientemente del grupo que consiste en

\ \G
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4. Un compuesto de acuerdo con la reivindicacion 1, que se selecciona del grupo
que consiste en:

(1') acido [({5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil} fenoxi)piridin-2-
ifl-1H-pirrol-3-il}carbonil)aminolacético;

(2) [({5-[4-(2-»f'luoro-5-{[(2-fluoro-5-meti|feni|)amino]carbonil}fenoxi)piridin-2-i|]-1H-
pirrol-3-il}carbonil)amino]acetato de metilo

(3) acido ({[5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
ilcarbonillamino)acético;

(4" ({[5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
ilffcarbonilfamino)acetato de metilo;

(5) acido 5-[4-({3-[(3-metil-2-furoil)amino]feniltamino)piridin-2-il]-1H-pirrol-3-
carboxilico;

(6)  5-[4-({3-[(8-metil-2-furoil)amino]feniffamino)piridin-2-il]-1H-pirrol-3-carboxilato
de metilo;

(7) 5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi) piridin-2-il]-N-
hidroxi-1H-pirrol-3-carboxamida;

(8)  4-fluoro-N-(2-fluoro-5-metilfenil)-3-[{2-{4-[(3-hidroxipiperidin-1-il)carbonil}-1H-
pirrol-2-il}piridin-4-ilyoxijbenzamida;

\o7
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9) N-(2,3-dihidroxipropil)-5-[4-(3-{[(2-fluoro-5-metilfenil)amino]carbonif}fenoxi)
piridin-2-il}-1H-pirrol-3-carboxamida;

(10)  N-(2-fluoro-5-metilfenil)-3-[(2-{4-[(3-hidroxipirrolidin-1-il)carbonil]-1H-pirrol-2-
il}piridin-4-il)oxilbenzamida; _

(11)  5-[4-(3-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il]-N-hidroxi-1H-
pirrol-3-carboxamida;

(12')  5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il]- 1H-
pirrol-3-carboxilato de metilo;

(13") acido 5-[4-(2-fluoro-5-{[(2-fluoro-5-metilfenilyamino]carbonil}fenoxi)piridin-2-il]-
1H-pirrol-3-carboxilico;

(14) N-etil-5-(4-{3-[(8-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxamida; :

(15")  N-(2,3-dihidroxipropil)-5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-
pirrol-3-carboxamida; '

(16’) 5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxamida;

an N-hidroxi-5-(4-{3-[(3-metiI-2—furoil)amino]fenoxi}piridin-2-il)-1 H-pirrol-3-
carboxamida;
(18" N-(3-{[2-(4-{[(3 R)-3-hidroxipirf0lidin-1 -iljcarbonil}-1H-pirrol-2-il)piridin-4-

ilfoxi}fenil)-3-metil-2-furamida;

(19') acido  5-[4-(3-{[(2-fluoro-5-metilfeniljamino]carbonil}fenoxi)piridin-2-il}-1H-
pirrol-3-carboxilico;

(20) 5-[4-(3-{[(2-fluoro-5-metilfenil)amino]carbonil}fenoxi)piridin-2-il}-1H-pirrol-3-
carboxilato de metilo;

(21)  5-(4-{3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-3-carboxilato  de
2,3-dihidroxipropilo; |

(22')y acido  5-[4-(3-{[(38-metilfenil)amino]carbonilffenoxi)piridin-2-il}-1H-pirrol-3-
carboxilico; |

(23’) 5-[4-(3-{[(3-metilfenil)amino]carbonil}fenoxi)piridin-2-il]-1H-pirrol-3-carboxilato
de metilo; '
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(24") 5-[4-(3-{[(3-metil-2-tienil)carbonillamino}enoxi)piridin-2-il]-1H-pirrol-3-
carboxilato de 2-hidroxietilo;

(25") 5-(4-{3-[(3-metil-2-furoil)aminolfenoxi}piridin-2-il)-1H-pirrol-3-carboxilato de 2-
hidroxietilo;

(26’) acido 5-[4-(3-{[(3-metil-2-tienil)carbonillamino}enoxi)piridin-2-il]-1H-pirrol-3-
carboxilico;

(27" 5-[4-(3-{[(3-metil-2-tienil)carbonillamino}fenoxi)piridin-2-il]-1H-pirrol-3-
carboxilato de metilo;

(28’) acido 5-(4-{4-fluoro-3-[(3-metil-2-furoiljamino]fenoxi}piridin-2-il)-1H-pirrol-3-
carboxilico;

(29) 5-(4-{4-fluoro-3-[(3-metil-2-furoil)amino]fenoxi}piridin-2-il)- 1H-pirrol-3-
carboxilato de metilo; ;

(30) N-[dimetil(6xido)-lambda~4~-sulfanilideno]-5-(4-{3-[(3-metil-2-
furoil)amino]fenoxi}piridin-2-il)- 1 H-pirrol-3-carboxamida;

(31°) N-(3-{[2-(4-{[(3S)-3-hidroxipirrolidin-1-iljcarbonil}-1H-pirrol-2-il) piridin-4-
ilJoxi}fenil)-3-metil-2-furamida; |

(32’) acido 5-(4-{3-[(3-metil-2-furoil)aminojfenoxi}piridin-2-il)-1H-pirrol-3-carboxilico;
(33) 5-(4-{3-[(3-meti|-2-furoil)amino]fenéxi}piridin-2-il)-1H-pirrol-3-carboxilato de
metilo;

(34') 3-metil-N-(3-{[2-(1H-pirrol-2-il)piridin-4-il]oxi}fenil)-2-furamida;

(35")  4-(4-{3-[(38-metil-2-furoil)amino]fenoxi}piridin-2-il)-1H-pirrol-2-carboxilato  de
metilo;

(36°) 2-fluoro-5-metil-N-(4-{[2-(1H-pirrol-2-il)piridin-4-iljoxi}{enil)benzamida;

y (37’) 3-metil-N-(4-{[2-(1 H-pirrol-2-il)piridih-4-i|]oxi}fenil)-2-furamida.

5. El compuesto de acuerdo con la reivindicacion 1 siempre que cuando el Anillo B
es pirazol, R" no es fenilo ni fenilo sustituido.

6. Un compuesto de acuerdo con la reivindicacion 6, donde Y se selecciona del
grupo que consiste en

\6S
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(1) —(CH2)g—O0—(CHz)h—;

(2') —(CH)g—NR'—(CHz)h—;

(3') —(CH2)g—S(0)—(CHa)h—;
(4') —(CH2)g—S0,N R*—(CHp)h—;
(5') —(CH2)g—NR?*S0,—(CH)h—;
(6') —(CHz)g— CO—(CHz)h—;

(7') —(CH2)g— C(O)NR*—(CHz)h—;
(8") —(CH2)g— NR?C(O )—(CHz)h—;
(9) —(CH2)g—

y (10') una unién simple.

7. Un compuesto de acuerdo con la reivindicacion 1, que se selecciona del grupo

que consiste en

A ]
I N ; l P o]
/ N N
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o una sal farmacéuticamente aceptable del mismo.

20

8. Un compuesto representado por la Férmuia I1:

RN

25

donde

WesCoN;

30
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X se selecciona del grupo que consiste en NR', O y S(O)y;
nesOounenterode1a?2;

R' se selecciona independientemente del grupo que consiste en hidrdgeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR2R%)alquilo, donde R® y R® se seleccionan
independientemente del grupo que consiste en hidrogeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsulfonilo y
heterociclilsulfonilo; de manera alternativa R? y R® se pueden tomar juntos para
formar un anillo heterociclico de 5-7 miembros con N;

R® y R® se seleccionan independientemente del grupo que consiste en hidrégeno,
halo, hidroxilo, alquilo C;-Cg, hidroxialquilo C;-Cg, alcoxialquilo C4-Cg,
alcoxicarbonilalquilo, alcoxicarbonilo, 'hidroxicarbonilo, hidroxicarbonilalquilo,
amida, alquilamida, amidoalquilo y sulfonato;

R" se selecciona independientemente del grupo que consiste en hidrégeno, alcoxi,
alcoxialcoxi, alcoxialquilo, alquilo, ariloxi, ariloxialquilo, halo, haloalcoxi,
haloalquilo, hidroxi, hidroxialcoxi, hidroxialquilo, (NR?R%)alcoxi, (NR2R®)alquenilo,
(NR?R®alquilo, (NR2R%)carbonilalquenilo’'y (NR?R%)carbonilalquilo, donde R? y R®
se seleccionan independientemente del grupo que consiste en hidrégeno, alquilo,
alquilcarbonilo, alquilsulfonilo, arilsuffonilo, haloalquilsulfonilo y heterociclilsulfonilo;
de manera alternativa R® y R® se pueden tomar juntos para formar un anillo
heterociclico de 5-7 miembros con N;

besOounenterode1a2;

Y se selecciona del grupo que consiste en:

(1) —(CH2)g—O—(CHz)h—;

(2') —(CH2)g—NR'—(CHa)h—;

(3") —(CH2)g—S(0)n—(CHz)h—;

(4) —(CHZ)g—SO0.N R>—(CHz)h—;

(5") —(CHz)g—NR?*S0,—(CH;)h—;

(6") —(CHz)g— CO—(CHz)h—;

(7") —(CHz)g— C(O)NR*—(CHz)h—;

\6®
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(8) —(CH2)g— NR*C(0 )—(CH2)h—;
(9') —(CHz)g—C=C—(CHz)h—;

(10') —(CHz)g— NRC(O)NR*—(CHz)h—

(11) —(CH2)g—(CH2)h—;

(12) —(CH2)g—CF>—(CHz)h—;

(13") —(CH2)g—CClo—(CHz)h—;

(14’) —(CHz)g—CHF—(CHz)h—;

(15') —(CHz)g—CH(OH)—(CHz)h—;

(16") —(CH,)g—CR*R°*—(CH)h—;

(17) —(CHz)g—C=C—(CH)h—;

y (18’) una unién simple;

donde

gesOounenterode 1 a3;

hesOounenterode1as3;

R' se selecciona independientemente del grupo que consiste en hidrégeno,
alquenilo, alcoxialquilo, CF3, alquilo, alquilcarbonilo, alcoxicarbonilo, arilo,
heterocicloalquilo, hidroxialquilo y (NR?R%)alquilo, donde R? y R® se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
alcoxicarbonilo, alquilsulfonilo, arilsulfonilo, haloalquilsuifonilo y
heterociclilsulfonilo; de manera alternativa R® y R® se pueden tomar juntos para
formar un anillo heterociclico de 5-7 miembros con N;

R? y R? se seleccionan independientemente del grupo que consiste en hidrégeno,
alquilo, alquilcarbonilo, alcoxicarbonilo, alquilsulfonilo, arilsulfonilo,
haloalquilsulfonilo y heterociclilsulfonilo, de manera alternativa R? y R® se pueden
tomar juntos para formar un anillo ciclico de 5-7 miembros;

El anillo A se selecciona del grupo que consiste en:

(i) fenilo;
(ii) naftilo; -
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(i) Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-5
heteroatomos que se seleccionan independientemente del grupo que consiste en
O,NyS;

y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-6
heterodtomos que se seleccionan independientemente del grupo que consiste en
O,NyS;

R" representa opcionalmente 1-3 sustituyentes que se seleccionan
independientemente del grupo que consiste en alquilo C4-Cs lineal o ramificado,
haloalquilo C+-Cs lineal o ramificado, alcoxi C4-Cs, hidroxi, amino, alquilamino C;-
Cs, dialguilamino C4-Cs, haldgeno, ciano y nitro;

Z se selecciona del grupo que consiste en:

(1) (CH2)N(R") C(O)N(R®)(CHo);
(2) (CH2)N(R")C(S)N(R®) (CHy);
(3') (CH2)N(R")C(0);

(4') C(O)N(R®)(CH,);

(5) (CH2N(R")S(0)z;

y (6") S(O).N(R8)(CHo)j;

donde

iesOo01;

jes0o01;

R’y R® se seleccionan independientemente del grupo que consiste en hidrégeno y
alquilo; '

El anillo B se selecciona del grupo que consiste en:
RIV

wnans

(i") fenilo;
(ii") naftilo;

\ P
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(i) Un grupo heteroarilo monociclico de 5 o 6 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en
O,NyS;

y (iv) un grupo heteroarilo biciclico de 8 a 10 miembros que tiene 1-3
heteroatomos que se seleccionan independientemente del grupo que consiste en
O,NyS;

RY  representa  opcionalmente  1-3  sustituyentes, se  seleccionan
independientemente del grupo que consiste en alcoxi, alcoxialquilo,
alcoxicarbonilo, alquilo, ariloxi, arilalquilo, carboxi, ciano, halo, haloalcoxi,
haloalquilo, hidroxi, hidroxialquilo, nitro y —NR°R'?; donde R® y R'° se seleccionan
independientemente del grupo que consiste en hidrégeno, alquilo, alquilcarbonilo,
arilo, arilalquilo, cicloalquilo, cicloalquilalquilo, heterociclilo y heterociclilalquilo;

e incluye cualquier sal o profarmaco farmacéuticamente aceptable.

9. El compuesto de la reivindicaciéon 12, donde Z se selecciona del grupo que
consiste en (CHz)N(R)C(0), C(O)N(R®)(CHz);, (CH2IN(R)C(O)N(R?)(CHz); ¥
(CHZ)IN(R")C(S)N(R®)(CHy);.

10. El compuesto de acuerdo con la reivindicacion 12, donde Y se selecciona de
grupo que consiste en

(1) —(CH2)g—O—(CHz)h—;

(2') —(CHz)g—NR'—(CHz)h—;

(3") —(CH2)g—S(0)n—(CH2)h—;

(4') —(CHz)g—S02N R?>—(CHz)h—;

(5') —(CHz)g—NR*S0>—(CHz)h—;

(6') —(CH2)g— CO—(CHz)h—;

(7') —(CH5)g— C(O)NR*—(CHz)h—;

(8") —(CH2)g— NR*C(O )—(CHa)h—;

(9") —(CH2)g—C=C—(CHz)h—;

(10") —(CH2)g— NR?C(O)NR*—(CHz)h—;

\Q\
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y (11’) una unién simple.
11. El compuesto de la reivindicacion 12, donde W es C.

12. El compuesto de acuerdo con la reivindicacion 12, donde el Anillo Ay el Anillo
B se seleccionan independientemente del grupo que consiste en

seHeYe RS

N ©)n

L oD
R'1
C O
O
& O Co O

13. El compuesto de la reivindicacién 1 para su uso como inhibidor de la tirosina

cinasa.

14. El compuesto de acuerdo con la reivindicacion 1 que se usa para el

tratamiento de una de las enfermedades o afecciones que se seleccionan del
grupo que consiste en cancer colorrectal, cancer de pulmoén, cancer hematolégico,
cancer renal, cancer de higado, cancer de mama, retinopatia diabética,
degeneracion macular, degeneraciéon macular relacionada con la edad, retinopatia
del prematuro, angiogénesis ocular, edema de retina, isquemia de retina, edema

macular diabético, edema macular cistoide, oclusién venosa de la retina, oclusion

\qQT
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de rama venosa, neovascularizacion preretinal, neovascularizacion coroidal
inducida por laser, neovascularizacion asociada a queratoplastia, glaucoma y
tumores oculares, artritis, restenosis, cirrosis hepatica, ateroesclerosis, psoriasis,
diabetes mellitus, cicatrizacion, inflamacion, enfermedades neurodegenerativas y
trastornos inmunes en el ser humano.

15. Una composicién farmacéutica que comprende una cantidad terapéuticamente
eficaz de los compuestos de la reivindicacion 1, junto con un portador
farmacéuticamente aceptable para los mismos.

%
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RESUMEN DE LA INVENCION

La presente invencién se refiere a compuestos novedosos de la Formula |. Los
compuestos de la presente invencién son moduladores potentes de la tirosina
cinasa y son adecuados para el tratamiento y la prevencién de enfermedades y
afecciones relacionadas con actividades anormales de receptores de tirosina
cinasa.
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WO 2011/028995 PCT/US2010/047800
18572 PC1 (AF)
COMPOUNDS AS TYROSINE KINASE MODULATORS

Inventors: Xialing Gio and Zhen Zhu

CROSS REFERENCE TO RELATED APPLICATIONS

The present invention claims priority under 35 U.S.C. 119(e) to United States Provisional
Application Nos. 61/239,603, filed on Sep 03, 2009, 61/306,616, filed on Feb 22, 2010,
61/356,699 filed on June 21,2010 and 61/360,531 filed on July 01, 2010, all of which are

expressly incorporated herein by reference in their entireties.

FIELD OF THE INVENTION

The present invention is directed to novel C'bmpounds with multiple aromatic
components capable of modulating, regulating and/pr inhibiting tyrosine kinase signal
transduction. The present invention is also directed to methods of prevention and/or treatment of
disorders related to unregulated tyrosine kinase sigﬁal transduction, including but not limited to,
cell growth disorders, metabolic disorders, blood vessel proliferative disorders, inflammatory

disorders, neurodegenerative diseases and immune disorders.

BACKGROUND OF THE INVENTION

Protein tyrosine kinases (“PTKs”) play an important role in the control of cell growth and
differentiation. PTKs comprise a large and diverse _claSs of proteins having enzymatic activity.
PTKSs can be of the recéptor-type (having extracellular, transmembfane and intracellular
domains) or the non-receptor type (being wholly irﬁtracellular). For ‘éxample, signal transduction
mediated by receptor tyrosine kinases (“RTKs”) is initiated by extracellular interaction with a
specific growth factor (i.e., a ligand), followed by feceptor dimerization, transient stimulation of
the intrinsic protein tyrosine kinase activity and phibsphorylation. Binding sites are thereby
crcated for intraccllular signal transduction molecules and lead to the formation of complexes
with a spectrum of cytoplasmic signaling molecules that facilitate the appropriate cellular

response (e.g., cell division, metabolic homeostasis, and responses to the extracellular

microenvironment).

12
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WO 2011/028995 ’ PCT/US2010/047800
18572 PC1 (AP) :

With respect to RTKSs, it has been shown also that tyrosine phosphorylation sites function
as high-affinity binding sites for SH2 (src homology) domains of signaling molecules. Several
intracellular substrate proteins that associate with RTKs have been identified and are divided
into two principal groups: (1) substrates which have a catalytic domain; and (2) substrates which
lack a catalytic domain but serve as adapters and associate with catalytically active molecules.
The specificity of the interactions between receptors or proteins and SH2 domains of their
substrates is determined by the amino acid residues immediately surrounding the phosphorylated
tyrosine residue. Differences in binding affinities between SH2 domains and the amino acid
sequences surrounding the phosphotyrosine residués on particular receptors are consistent with
the observed differences in their substrate phosphorylation profiles. These observations suggest
that the function of each RTK is determined not only by its pattern of expression and ligand
availability, but also by the array of downstream signal transduction pathways that are activated
by a particular receptor. Thus, phosphorylation provides an important regulatory step which
determines the selectivity of signaling pathways re%ruited by specific growth factor receptors, as

well as differentiation factor receptors.

The RTKSs comprise a large family of transmembrane receptors with diverse biological
activities. The intrinsic function of RTKs is activated upon ligand binding, which results in
phophorylation of the receptor and multiple cellule;_r substrates, and subsequently in a variety of
cellular responses. At present, at least nineteen distinct RTK subfamilies have been identified.
One RTK subfamily, designated the HER subfamily, is believed to be comprised of EGFR,
HER2, HER3 and HERA4. Ligands to the HER subfamily of receptors include epithelial growth
factor (EGF), TGF-a,, amphiregulin, HB-EGF, betdcellulin and heregulin. The second subfamily
of RTKs, designated the insulin subfamily, is comprised of the INS-R, the IGF-1R and the IR-R.
The third RTK subfamily, the “PDGF” family, inciudes the PDGF a and f receptors, CSFIR, c-
kit and FLK-II. Another subfamily of RTKs, identified as the FLK family, is believed to be
comprised of the kinase insert domain-receptor fetal liver kinase-1 (KDR/FLK-1), the fetal liver
kinase 4 (FLK-4) and the fms-like tyrosine kinase 1 (flt-1). Each of these receptors was initially
believed to be a receptor for hematopoietic groth“"factors. Two oth;er subfamilies of RTKs have
been designated as the FGF receptor family (FGFR1, FGFR2, FGFR3 and FGFR4) and the Met
subfamily (c-met and Ron). Because of the similarilties between the PDGF and FLK subfamilies,
the two subfamilies are often considered together. The known RTK subfamilies are identified in

Plowman et al, 1994, DN&P 7(6): 334-339, which is incorporated herein by reference.

1
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The non-receptor tyrosine kinases represent a collection of cellular enzymes which lack
extracellular and transmembrane sequences. At present, over twenty-four individual non-
receptor tyrosine kinases, comprising eleven subfamilies (Src, Frk,,iBtk, Csk, Abl, Zap70,
Fes/Fps, Fak, Jak, Ack and LIMK) have been identified. At present, the Src subfamily of non-
receptor tyrosine kinases is comprised of the largegt number of PTKs, and include Src, Yes, Fyn,
Lyn, Lck, Blk, Hek, Fgr and Yrk. The Src subfamily of enzymes has been linked to oncogenesis.
A more detailed discussion of non-receptor tyrosine kinases is provided in Bolen, 1993,

Oncogen §: 2025-2031, which is incorporated herein by reference.

Many of the protein tyrosine kinases (PTKs), whether an RTK or non-receptor tyrosine
kinase, have been found to be involved in cellular signaling pathways leading to cellular signal
cascades and pathogenic conditions such as cancer, psoriasis and hyper immune responses. In
view of the importance of PTKs to the control, regulation and modulation of cell proliferation
and the diseases and disorders associated with abngrmal cell proliferation, many attempts have
been made to identify receptor and non-receptor ty}osine kinase “inhibitors” using a variety of
approaches, including the use of mutant ligands (U.S. Patent No. 4,966,849), soluble receptors
and antibodies (Kendall & Thomas, 1994, Proc. Nét’l Acad. Sci 90: 10705-09; Kim, et al, 1993,
Nature 362: 841-844), RNA ligands (Jellinek, et al;' Biochemistry 33: 10450-56); Takano, et al,
1993, Mol. Bio. Cell 4:358A; Kinsella, et al, 1992,:Exp. Cell Res. 199: 56-62; Wright, et al,
1992,'J . Cellular Phys. 152: 448-57) and tyrosine kinase inhibitors (U.S. Patent No. 5,330,992,
Mariani, et al, 1994, Proc. Am. Assoc. Cancer Res. 35: 2268).

More recently, attempts have been made to.identify small molecules which act as
tyrosine kinase inhibitors. For example, bis monocyclic, bicyclic or heterocyclic aryl compounds
(PCT Application No. WO 92/20642), vinylene-agéindole derivatives (PCT Application No.
WO 94/14808) and 1-cyclopropyl-4-pyridyl-quinoi.ones (U.S. Patent No. 5,330,992) have been
described generally as tyrosine kinase inhibitors. S;cyryl compounds (U.S. Patent No. 5,217,999),
styryl-substituted pyridyl compounds (U.S. Patent No. 5,302,606), certain quinazoline
derivatives (EP Application No. 0 566 266 A1), seleoindoles and selenides (PCT Application
No. WO 94/03427), tricyclic potyhydroxylic compounds (PCT Application No. WO 92/21660)
and benzylphosphonic acid compounds (PCT Application No. WO 91/15495) have been

described as compounds for use as tyrosine kinase inhibitors for use in the treatment of cancer.

W
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In addition, other small molecules were studied as tyrosine kinase inhibitors, such as the
compounds disclosed in U.S. Pat. Nos. 6,765,012; 6,541,504; 6,747,025; 5,792,783; 5,834,504,
5,883,113; 5,883,116 and 5,886,020, all of which are incorporated by reference in their

entireties.

The identification and use of compounds which specifically inhibit signal transduction by
modulating the activity of receptor and non-receptor tyrosine is one aspect of the present

invention.

SUMMARY OF THE INVENTION

The present invention is directed to compounds represented by Formula I capable of
modulating, regulating and/or inhibiting tyrosine kinase signal transduction, and uses of the

compounds and compositions incorporating the compounds for disease treatment and

prevention.

The compounds of the present invention can be found in general Formula I:

Formula I 1

*

wherein
X 1s selected from the group consisting of NR!, O, S(O)n;

n is 0 or an integer of from 1 to 2;

\ 9
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R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl,vheterocycloalkyl.', hydroxyalkyl, and alkyl(N
R’R?), wherein R?and R are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R%and R? and may be taken together to form a 5-7

membered heterocyclic ring with N;

R'is selected from the group consisting of hydrogen, halogen, C, to Cs alkyl, S(O)R*,
(CR’R%)4C(0)OR?, S(0){CR’R®)¢C(0)OR?, (CR’R®)4Ar, NR*(CR’R)4Ar, O(CR’R®)4AT,
S(O){CR’R®)4Ar, (CR’R)4S(0)R?, NR*(CR’RsS(0)R*, O(CR’R®)s S(O)R?,
S(OMCR’R)S(O)R", (CRRC(OINR )z, NR(CRR)C(ONR ),
O(CR’R*)4C(OIN(R "), S(O)(CR'R®).C(OIN(R™), (CR® R%)(OR’, S(O)(CR’R*)OR?, (CR’
R®)40S0,R*, S(0){(CR® R 0SO,R?, (CR® R®)4P(O)OR?),, S(O)(CR® R%).P(O)(OR*),,
OC(O)(CR*RON(R™),, C(OXCRRO)N(R?),, C(O)N=S(0)R® R®, NR2C(O)(CR*R®)sN(R ™),
(CR’RY4R’, S(0){CR’R%)4R’, HNC(O)R?, HN-C(O)OR’, (CR’R%)4N(R ™), S(O)¢
(CR’R®)N(RY),, OC(0)OR?, (CR’RO)¢C(O)CR’RE)R?, (CR'R)C(O)CRR®),OR?, and
(CRSR(’)dC(O)(CR5R6)dN(R4)2, wherein each R* is independently selected from the group
consisting of hydrogen, hydroxyl, C,-Cs alkyl, aryl, C,-Cs hydroxyalkyl, C,-Cs alkoxyalkyl,
(CR’R®%)4 and N(R*), may form a 3-7 membered heterocyclic ring, comprising of aziridine,
azetidine, pyrrolidine, 5-fluoropyrrolidine, piper'idine, 6-fluoropiperidine, N-
methylpiperazine, morpholine, 2,6-dimethylmofpholine, thiomorpholine, and wherein said
heterocyclic ring may be optionally substituted with up to three of R’; wherein R’ and RS are
independently selected from the group consisting of hydrogen, halo, hydroxyl, C;-Cg alkyl,
C,-Cs hydroxyalkyl, C,-Cs alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl, sulfonate and
CR’R® may represent a carbocyclic or heterocyclic ring of from 5 to 6 carbons or
alternatively, (CR’R®)4 and (CR’R®), may form a 3-7 membered carbocyclic or heterocyclic
ring, wherein the ring may be optionally substituted with up to three of hydroxyl, halo, C;-Cs
alkyl, C,-Cs hydroxyalkyl, C;-Cs alkoxyalkyl, afikoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl and sulfonate;

a is 0 or an integer of from 1 to 3;

d is 0 or an integer of from 1 to 5,
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¢ 1s an integer of from 1 to 4,

fis 0 or an integer of from 1 to 2; ‘ ,

R" is independently selected from the group consisting of hydrogen, alkoxy, alkoxyalkoxy,

alkoxyalkyl, alkyl, aryloxy, aryloxyalkyl, halo, haloalkoxy, haloalkyl, hydroxy,
hydroxyalkoxy, hydroxyalkyl, NR’R*)alkoxy, (NR’R?)alkenyl, (NR*R*)alkyl,
(NR’R*)carbonylalkenyl, and (NR’R? \carbonylalkyl, wherein R%and R’ are independently
selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl,

arylsulfonyl, haloalkylsulfonyl, and heterocyclylsulfonyl; alternatively R*and R and may be

taken together to form a 5-7 membered heterocyclic ring with N;
b is 0 or an integer of from 1 to 2,

Y is selected from the group consisting of:

(1") —(CH2)g—O0—(CH)h—;

(2°) —(CH,)g—NR'—(CH,)h—;

(3") —(CH2)g—S(0)x—(CH)h—;

(4) —(CH,)g—SO,N R>—(CH,)h—;
(5”) —(CH,)g—NR*SO,—(CH,)h—;
(6) —(CHz)g— CO—(CH2)h—;

(7) —(CHy)g— C(O)NR*—(CH,)h—;
(8") —(CHz)g— NR’C(O )—(CH,)h—;
(9°) —(CHz)g—C=C—(CHy)h—;

(10) —(CHy)g— NR*C(O)NR*—(CH)h—; *
(11") —(CHz)g—(CHy)h—;

(12°) —(CH,)g—CF,—(CHy)h—;

(13") —~(CHz)g—CCl,—(CH)h—;
(14’) —(CH,)g—CHF—(CHz)h—;
(15”) —(CHy)g—CH(OH)—(CH)h—;
(16") —(CH,)g—CR’R*—(CH,)h—;
(17°) —(CH,)g—C=C—(CHh—;

and (18’) a single bond;

wherein
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g is 0 or an integer of from 1 to 3;
h is 0 or an integer of from 1 to 3;

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CFs,
alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N R’RY),
wherein R”and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R%and R and may be taken together to form a 5-7 membered

heterocyclic ring with N;

R?and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R%and R* and may be taken together to form a 5-7 membered
y y g

cyclic ring;

Ring A is selected from the group consisting of:

Py
E@R'“
(1) Phenyl,
(11) Naphthyl,

(1) A 5 or 6 membered monocyclic heteroaryl group which have 1-5 heteroatoms independently

selected from the group consisting of O, N and S;

and (iv) An 8 to 10 membered bicyclic heteroaryl group which have 1-6 heteroatoms

independently selected from the group consisting of O, N and S;

Ring A can be illustrated but not limited to the following:

\9\
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N o S

R

SSRGS ORE

wherein

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CF3,
alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N R’R),
wherein R” and R? are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R%and R* and may be taken together to form a 5-7 membered

heterocyclic ring with N;

R™ represents optionally 1-3 substituents independently selected from the group consisting of
C1-Cs linear or branched alkyl, C;-Cs linear or branched haloalkyl, C,-Cs alkoxy, hydroxy,

amino, C;-Cs alkylamino, C1-C6 dialkylamino, halogen, cyano, and nitro;
Z 18 selected from the group consisting of

(1") (CH2:N(R)C(O)N(R®)(CH);

(2°) (CH)NRC(SNR)(CHo);

(3") (CHN(RNC(O);

(4’) C(ONR®)(CH,);

Wl
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(5") (CH)NR)S(O);
and (6°) S(0),N(R*)(CHy);
wherein
1isOorl;
5 jisOor1;
R’ and R® are independently selected from the group consisting of hydrogen and alkyl.
Ring B is selected from the group consisting of:
RV

wany

(1) Phenyl;
10 (11°) Naphthyl;

(1i1’) A 5 or 6 membered monocyclic heteroaryl group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

and (iv’) An 8 to 10 membered bicyclic heteroaryl group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

\§2
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Ring B can be illustrated but not limited to the following:
N N N =
~ z - m (\”

@ @ [\N] &/ N \N N

(O)n

[ \> Q 0 0

R1

OC\O@C@

“EQ O
oo 0 Co L0

wherein

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CFs,
alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N R*R?),
whercin R?and R? are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R%and R? and may be taken together to form a 5-7 membered

heterocyclic ring with N;

R" represents optionally 1-3 substituents, independently selected from the group consisting of
alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, aryloxy, arylalkyl, carboxy, cyano, halo, haloalkoxy,
haloalkyl, hydroxy, hydroxyalkyl, nitro, and —NR’R"; wherein R’ and R'* are independently
selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, and heterocyclylalkyl.

Some embodiments of the present invention are included in the following paragraphs:
(1) A compound according to Formula I, including any tautomér, stereoisomer,
diastereoisomeric form, polymorphic form,"vcrystal form, a solvate, a hydrate, a
metabolite, a pharmaceutically acceptable salt or prodrug, mixture of different

stereoisomers, and any mixture of different crystal forms.

10 =
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(2) A compound of Formula I in the form of a prodrug.

(3) The compound according to paragraph 1, wherein Z is selected from the group consisting

of (CH.)N(R")C(0). C(O)N(R*)(CH,);, (CH2)N(RNS(0); and S(0),N(R®)(CH,).
(4) The compound according to paragraphs 1 - 3, wherein Y is selected from the group
5 consisting of —(CH,)g—O—(CH,)h—; —(CH,)g—NR'—(CH,)h—;

—(CH,)g—S(0);—(CH)h—; —(CH,)g—SO,;N R%—(CH,)h—;
—(CHy)g—NR?S0,—(CH;)h—; —(CHz)g— CO—(CHy)h—;
—(CHz)g— C(O)NR*—(CH,)h—; —(CHz)g— NR’C(0 )—(CH,)h—;

—(CH)g—C=C—(CH,)h—; —(CH,)g— NR’C(O)NR*—(CH,)h and a single bond.

10
(5) The compound according to paragraphs 1 — 4, wherein Ring A and Ring B arc
independently selected from the group consisting of
_N _N _N & !
3O O
D o O
N, o
R
E ’ T” D O
0 o 0
9@ QQ Q@ o
(6) The compound according to paragraphs 1 — 5,'wherein Y is selected from the group
15 consisting of —(CH,)g—(CH)h—; —(CH,)g—CF,—(CH,)h—; —(CH,)g—CCl,—

(CHp)h—; —(CHz)g—CHF—(CHph—; —(CH;)g—CH(OH)—(CHz)h—;
—(CH,)g—CR*R’—(CH,)h—; and —(CH,)g—C=C—(CH,)h—.

(7)  The compound according to paragraphs 1 - 6, wherein X 1s NH.
(8) A compound selected from the group consisting of

11 -
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(1) [({5-[4-(2-fluoro-5-{[(2-fluoro-5 -methlylphenyl)amino}g: arbonyl} phenoxy)pyridin-
2-yl]-1H-pyrrol-3-yl} carbonyl)aminoJacetic acid;

(2’) methyl [({5-[4-(2-fluoro-5- {[(2-ﬂuoro;S-methylphenyl)anlino]carbonyl}
phenoxy)pyridin-2-yl]-1H-pyrrol-3-yl} carbonyl)aminoJacetate;

(3’) ({[5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrol-3-
ylJcarbonyl}amino)acetic acid,;

(4’) methyl ({[5-(4- {3-[(3-rnethyl-2-furoyl_')amino]phenoxy’) pyridin-2-yl)-1H-pyrrol-3-
ylJcarbonyl}amino)acetate; _

(5’) S-4-({3-[@3 -methyl-2-furoyl)aminoJphenyl} amino)pyridin-2-yl]-1H-pyrrole-3-
carboxylic acid;

(6”) methyl 5-[4-({3-[(3-methyl-2-furoyl)amino]phenyl} amino)pyridin-2-yl]-1H-pyrrole-
3-carboxylate; :

(7’)  5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)aminojcarbonyl} phenoxy)pyridin-2-
yl}-N-hydroxy-1H-pyrrole-3-carboxarnide;

(8’) 4-fluoro-N-(2-fluoro-5-methylpheny!)-3-[(2- {4-[(3-hydroxypiperidin-1-
ylcarbonyl]-1H-pyrrol-2-yl} pyridin-4-yl)oxy]benzamide;

(9) N-(2,3-dihydroxypropyl)-5-[4-(3-{[(2-fluoro-5-
methylphenyl)amino] carbonyl}phenox‘y) pyridin-2-yl}-1 H-pyrrole-3-carboxamide;

(10) N-(2-fluoro-5-methylphenyl)-3-[(2- {4-{(3-hydroxypyrrolidin-1-yl)carbonyl]-1H-
pyrrol-2-yl} pyridin-4-yl)oxy]benzamide;

(11°)  5-[4-(3-{[(2-fluoro-5-methylphenyl)mino]carbonyl} phenoxy)pyridin-2-yl]-N-
hydroxy-1H-pyrrole-3-carboxamide; -

(12°) methyl 5-[4-(2-fluoro-5-{[(2-fluoro-5-
methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl}-1H-pyrrole-3-carboxylate;

(13°)  5-[4-(2-fluoro-5- {[(2-fluoro-5-methylphenyl)amino]carbonyl } phenoxy)pyridin-2-
yl]-1H-pyrrole-3-carboxylic acid,

(14’) N-ethyl-5-(4- {3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-
carboxamide; \.

(15”) N-(2,3-dihydroxypropyl)-5-(4- {3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-
yD)-1H-pyrrolc-3-carboxamide;

(16’) 5-(4-{3-[(3 -methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-

carboxamide;

\Bo
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(17°) N-hydroxy-5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-
3-carboxamide;

(18’) N-(3-{[2-(4- {[(3R)-3-hydroxwynoli@in— 1 -yl]carbonyi} -1H-pyrrol-2-yl)pyridin-4-
ylJoxy}phenyl)-3-methyl-2-furamide;

(19%) 5-[4-(3- {[(2-ﬂuoro-5-methylphenyl)amino]carbonyl }phenoxy)pyridin-2-y1]-1H-
pyrrole-3-carboxylic acid, |

(20’) methyl 5-[4-(3-{[(2-fluoro-5 -methylphenyl)amino] carbonyl} phenoxy)pyridin-2-
yl]-1H-pyrrole-3-carboxylate; |

(21°) 2,3-dihydroxypropyl 5-(4- {3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-
1H-pyrrole-3-carboxylate;

(22°)  5-[4-(3-{[(3-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl]-1H-pyrrole-3-
carboxylic acid, |

(23°) methyl 5-[4-(3- {[(3-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl]-1H-
pyrrole-3-carboxylate; f

(24’) 2-hydroxyethyl 5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino } phenoxy)pyridin-2-
yl]-1H-pyrrole-3-carboxylate; )

(25”) 2-hydroxyethyl 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-
pyrrole-3-carboxylate; | |

(26’) 5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino} phenoxy)pyridin-2-yl]-1H-pyrrole-
3-carboxylic acid,

(27°) methyl 5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino} phenoxy)pyridin-2-yl]-1H-
pyrrole-3-carboxylate;

(28%)  5-(4-{4-fluoro-3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-
carboxylic acid,; . !

(29’) methyl 5-(4-{4-fluoro-3-[(3 -methyl-i-furoyl)amino]phenoxy} pyridin-2-yl)-1H-
pyrrole-3-carboxylate; '

(30’) N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5-(4- {3-[(3-methyl-2-
furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxamide;

(317) N-(3-{[2-(4-{[(3S)-3-hydroxypyrrolidin-1-yl]carbonyl}-1H-pyrrol-2-y)pyridin-4-
ylloxy}phenyl)-3-methyl-2-furamide; - s

(32’) 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxylic

acid,;

13
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(33’) methyl 5-(4-{3-[(3 —methyl-2-furoyl)av‘fnino]phenoxy}I;yridin-2-yl)-l H-pyrrole-3-
carboxylate; |

(34’) 3-methyl-N-(3-{[2-(1H-pyrrol-2-yl)pyridin-4-yl]oxy} phenyl)-2-furamide;

(35’) methyl 4-(4-{3-[(3 -methy1-2-furoyl)émino]phenoxy} pyridin-2-yl)-1H-pyrrole-2-
carboxylate;

(36’) 2-fluoro-5-methyl-N-(4-{[2-(1 H-pyrﬁb1—2-y1)pyridin-4'-yl]oxy}phenyl)benzamide;

and (37°)  3-methyl-N-(4- {[2-(1H-pyrrol-2-yl)pyridin-4-yl]Joxy} phenyl)-2-furamide.

The compound according to paragraph 1, wherein Z is (CHz)iN(R7)C(O)N(Rg)(CHz)j

or (CHz)iN(R7)C(S)N(Rs)(CHz)j, provided that when Ring B is pyrazole, R" is not a
phenyl or substituted phenyl. '

The compound according to paragraph 9, wherein Y is selected from the group

consisting of —(CH,)g—O0—(CHh—; —(CH,)g—NR'—(CH,)h—;
—(CH2)g—S(0):—(CH2)h—; —(CHa)g—SO,N R*—(CH)h—;
—(CH,)g—NR’SO,—(CHh—; —(CH,)g— CO—(CH)h—;

—(CHy)g— C(OYNR*—(CHyh—; —(CHy)g— NR?C(O )—(CHh—;

—(CHz)g—C=C—(CH)h—; —(CH,)g— NR’*C(O)NR’—(CH,)h, and a single bond.

The compound according to paragraph 9, wherein Y is selected from the group consisting

of —(CHy)g—(CH)h—; —(CH)g—CF,—(CHy)h—; —(CH,)g—CCl,—(CH,)h—;
—(CH,)g—CHF—(CH,)h—; ——(CHz)g*-—CH(OH)—(CHz)h& —(CH,)g—CR’R*—
(CHyh—; and —(CHZ)g—c—c—(CHz)h—

The compound according to paragraphs 9 — 11, wherein Ring A and Ring B are

independently selected from the group consisting of

14
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(13) The compound according to paragraphs 9 — 12, wherein X is NH.

(14) The compound according to paragraphs 9 — 12, wherein X is S.

(15) The compound according to paragraphs 9-14, wherein R’ is selected from the group

(16)

consisting of hydrogen, halogen, C, to Cs alkyl, (CR’ Ré)dC(O)OR“, (CR’R%)4Ar,
NR*(CR’R®)Ar, (CR’R®)4C(OIN(R*),, NRYCR’R®)4C(O)N(R"),,
O(CR’R*)4C(OIN(R*),, (CR® R%)4OR*, OC(O)(CR’RO)N(R?),, C(O)CRRONR?),,
C(O)N=S(0)R’ R®, NR*C(O)(CR’R®)sN(R*),, (CR°R®)¢R®, HNC(O)R?, HN-C(O)OR*,
(CR'R®)N(R*),, S(0) (CR'R®)N(RY),, OC(O)OR*, (CR’R®)4C(O)(CRR)GR,
(CR’R®)4C(O)(CR’R®)4OR?, and (CR’R®)(C(O)(CR’R®)N(R*),, wherein each R? is
independently selected from the group consisting of hydrogen, hydroxyl, C;-Cs alkyl,
aryl, Ci-Cg hydroxyalkyl, C-Cs alkoxyalkyl, (CR’R®)4 and N(R%), may form a 3-7
membered heterocyclic ring, comprising of aziridine, azetidine, pyrrolidine, 5-
fluoropyrrolidine, piperidine, 6-fluoropiperidine, N-methylpiperazine, morpholine, 2,6-
dimethylmorpholine, thiomorpholine, and wherein said heterocyclic ring may be
optionally substituted with up to three of R”; wherein R® and R® are independently
selected from the group consisting of hydrogen, halo, hydroxyl, C,-Cs alkyl, C,-Cs
hydroxyalkyl, C,-Cs alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl, sulfonate and
CR’R® may represent a carbocyclic or heterocyclic ring of from 5 to 6 carbons or
alternatively, (CR’R®)4 and (CR’R%). may form a 3-7 membered carbocyclic or
heterocyclic ring, wherein the ring may be optionally substituted with up to three of
hydroxyl, halo, C;-Cs alkyl, C,-Cs hydroxyalkyl, C;-Cg alkoxyalkyl,
alkoxycarbonylalkyl, alkoxycarbonyl, hydroxycarbonyl, hydroxycarbonylalkyl, amide,
alkylamide, amidoalkyl and sulfonate. )

A compound of Formula II: _
15
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RV
Z
Y/@Rlll
R" —W\QVIV 0
pe { RS
b \N/\Q/MI\TU\ N= [S\'R
X . R®
Formula 11
wherein
WisCorN;

X is selected from the group consisting of NR', O, and S(O),;

nis 0 or an integer of from 1 to 2;

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CF3,
alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N R’R>),
wherein R” and R? are independently sclected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R*and R® and may be taken together to form a 5-7 membered
heterocyclic ring with N;

R’ and R® are independently selected from the group consisting of hydrogen, halo, hydroxyl, C;-
Cs alkyl, C;-Cs hydroxyalkyl, C;-Cs alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl, sulfonate;

R" is independently selected from the group consisting of hydrogen, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkyl, aryloxy, aryloxyalkyl, halo, haloalkoxy, haloalkyl, hydroxy, hydroxyalkoxy,
hydroxyalkyl, (NR’R*)alkoxy, (NR’R)alkenyl, (NR’R)alkyl, (NR’R*)carbonylalkenyl, and
(NR’R’ )carbonylalkyl, wherein R* and R* are independently selected from the group consisting
of hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R°and R* and may be taken together to form a 5-7 membered
heterocyclic ring with N; v

¢

b is 0 or an integer of from 1 to 2;

Y is selected from the group consisting of:
(1") —(CH)g—O0—(CHp)h—;

16
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(2’) —(CHz)g—NR'—(CHy)h—; |
(3) —(CHy)g—S(0)i—(CH2)h—;
(4”) —(CH,)g—S0,N R*>—(CH,)h—; '
(5") —(CH)g—NR’SOr—(CHh—;
(6") —(CHz)g— CO—(CH)h—;
(7) —~(CHz)g— CONR™—(CH2)h—;
(8") —(CH2)g— NR’C(O )—(CHo)h—;
(97) —(CH)g—C=C—(CH)h—; :
(10”) —(CH,)g— NR*C(O)NR*—(CH,)h—;
(11") «(CH2)g—(CH)h—; »
(12°) —(CH)g—CF,—(CHph—;
(13’) —(CH;,)g—CCl,—(CH,)h—;
(14") —(CH,)g—CHF—(CH)h—;
(157) —(CH;)g—CH(OH)—(CHy)h—;
(16”) —(CH,)g—CR’R’—(CH,)h—;
(17°) —(CH,)g—C=C—(CH)h—;
and (18”) a single bond;

wherein
g 1s 0 or an integer of from 1 to 3;
his 0 or an integer of from 1 to 3;
R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R’R?), wherein R*and R* are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R’and R* and may be taken together to form a 5-7
membered heterocyclic ring with N;

R*and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, halgalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R*and R? and may be taken together to form a 5-7
membered cyclic ring;

Ring A is selected from the group consisting of:

T

"‘1,_/@;'” , |

(1) Phenyl,
(11) Naphthyl,
(iii) A 5 or 6 membered monocyclic heteroaryl group which have 1-5 heteroatoms independently

selected from the group consisting of O, N and S;
17
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and (iv) An 8 to 10 membered bicyclic heteroaryl'g.roup which have 1-6 heteroatoms
independently selected from the group consisting of O, N and S;

Ring A can be illustrated but not limited to the following:

3 A OQ
o O

N
L ©n

Lo 0
o CO
oo O Co O

wherein
R’ is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and
alkyl(N R’R%), wherein R? and R® are independently selected from the group consisting of
hydrogen, alkyl, alkylcarbonyl, alkoxycarbonyl, élkylsulfonyl, arylsulfonyl,
haloalkylsulfonyl, and heterocyclylsulfonyl; alternatively R%and R* and may be taken
together to form a 5-7 membered heterocyclic ring with N;

R™ represents optionally 1-3 substituents independently selected from the group consisting of
C1-Cs linear or branched alkyl, C,-Cs linear or branched haloalkyl, C;-Cs alkoxy, hydroxy,
amino, C,-Cs alkylamino, C1-C6 dialkylamino, halogen, cyano, and nitro;

Z is selected from the group consisting of

(1”) (CH)NRYC(O)N(R®)(CH,);,

(2°) (CH)INRYC(S)N(R®)(CHy);,

(3”) (CH2:NR)C(0),

(4”) C(O)N(R®Y(CHy);

(5”) (CH)N(R)S(0);

and (6°) S(0);N(R*)(CHy);
wherein

1isQor1;

jisOorl;
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[ \) f\,N E \ [N\> R’ and R® are independently selected from the

group consisting of hydrogen and alkyl;

“U@ &
SORES® [DO@’

(1”) Phenyl;

(11”) Naphthyl;

(iii”) A 5 or 6 membered monocyclic heteroaryl group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

and (iv’) An 8 to 10 membered bicyclic heteroaryl group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S,

Ring B is selected from the group consisting of:

Ring B can be illustrated but not limited to the following:

wherein

R is independently selected from the group coﬁsisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R’R? ), wherein R?and R? are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R*and R* and may be taken together to form a 5-7
membered heterocyclic ring with N;

R" represents optionally 1-3 substituents, independently selected from the group consisting of
alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, aryloxy, arylalkyl, carboxy, cyano, halo, haloalkoxy,
haloalkyl, hydroxy, hydroxyalkyl, nitro, and —NR’R'?, wherein R’ and R'° are independently
selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, and heterocyclylalkyl; '

and any pharmaceutical acceptable salt or prodrug.
(17)  The compound according to paragraph 16, wherein Z is selected from the group

consisting of (CHN(R")C(0), C(O)N(R®*)(CHy);, (CH2)1N(R7)C(O)N(R8)(CH2)J and
(CH2)N(R"C(S)N(R)(CHy);.

19
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(18) The compound according to paragraphs 16 — 17, wherein Y is selected from the group

consisting of —(CH,)g—O0—(CHz)h—; —(CH;)g—NR'—(CH,)h—;
—(CH,)g—S(0)s—(CHy)h—; —(CHy)g—SO,N R*—(CHy)h—;
—(CH,)g—NR’SO,—(CH,)h—; —(CH,)g— CO—(CH,)h—;

—(CH,)g— C(O)NR*—(CHy)h—; —(CH)g— NR’C(O }—(CH,)h—;
—(CH,)g—C=C—(CH)h—; —(CHy)g— NR*C(O)NR’—(CH,)h and a single
bond.

(19) The compound according to paragraphs 16 — 18, wherein Ring A and Ring B arc
independently selected from the group consisting of

3 D OO
O

N
h1 (O)n

L Lo O
oo O o O

(20) The compound according to paragraphs 16-19, wherein W is C.

(21) A method of use of the compounds of paragraphs 1 — 20, wherein the compounds are
used as tyrosine kinase modulators;

(22) Use of the compounds of paragraphs 1 — 20 in the preparation of a medicament for the
treatment or prevention of diseases or conditions related with unregulated tyrosine
kinase activities, comprising administering a therapeutically effective amount of the
compound of paragraphs 1 — 20 together.with a pharmaceutically acceptable carrier;

(23) The use of paragraph 22, wherein the diseases or conditions are selected from the
group consisting of cell growth and metabolic disorders, blood vessel proliferative
disorders, inflammatory disorders, neurodegenerative diseases, and immune disorders.

(24) The use of paragraphs 22 — 23 wherein the diseases or conditions are selected from the
group consisting of colorectal cancer, lung cancer, hematological cancer, renal cancer,

20
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liver cancer, breast cancer, diabetic retinopathy, macular degeneration, age-related
macular degeneration, retinopathy of prematurity, ocular angiogenesis, retinal edema,
retinal ischemia, diabetic macular edema, cystoid macular edema, retinal vein
occlusion, branch vein occlusion, preretiﬁ;‘al neovascularizétion, laser-induced choroidal
neovascularization, neovascularization associated with keratoplasty, glaucoma and
ocular tumors, arthritis, restenosis, hepatic cirrhosis, atherosclerosis, psoriasis, diabetes

mellitus, wound healing, inflammation, neurodegenerative diseases and immune
disorders.

(25) The use of paragraphs 22 — 23 wherein the conditions and diseases are wound healing

10

or to alleviate transplant rejection.

(26) A pharmaceutical composition comprising a therapeutic effective amount of a

compound according to paragraphs 1 — 20 together with a pharmaceutically acceptable
carrier which is suitable for systematic, parenteral, local or topical delivery.

(27) The pharmaceutical composition of paragraph 26, which are in the form selected from

15

the group comprising of tablets, capsules, }@ntravenous injthions, intramuscular
injections, local injections, topical creams, gels and ointments, eye drops, ophthalmic
solutions, ophthalmic suspensions, ophthalmic emulsions, intravitreal injections,
subtenon injections, ophthalmic biodrodible implant, and non-bioeordible ophthalmic
inserts or depots. '

20 (28) Use of the compounds of paragraphs 1-20 in the preparation of a medicament for the

treatment of diseases and conditions, wherein the medicament contains pharmaceutical
acceptable composition according to paragraphs 26 and 27.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a powder X-Ray Diffraction (XRPD) of Example 78;

25  Fig 2 shows a powder X-Ray Diffraction (XRPD) of Example 69; -

Fig 3 shows a fluorescein angiography (blood—retiri,al barrier breakdown) of Example 121,

Example 84 Sodium, Example 83, Example 78, Example 75 Sodium, Example 69, and
Example 66; and A-

Fig 4 shows a fundus photography (retinal vasodilation and vessel tortuosity) of Example 121,

30

Example 84 Sodium, Example 83, Example 78, Example 75 Sodium, Example 69, and
Example 66.

DETAILED DESCRIPTION OF THE INVENTION
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The present invention is directed to a series,_'of compounds with multiple aromatic
components useful as protein tyrosine kinase inhibitors. The compounds of the present invention
are useful for treating diseases related to unregulated tyrosine kinase signal transduction, for
example, cancer, blood vessel proliferative disorders, fibrotic disorders, and neurodegenerative
diseases. In particular, compounds of the present invention are useful for the treatment of
colorectal cancer, lung cancer, hematological cancer, renal cancer, liver cancer, breast cancer,
diabetic retinopathy, macular degeneration, age-related macular degeneration, retinopathy of
prematurity, ocular angiogenesis, retinal edema, reﬁnal ischemia, diabetic macular edema,
cystoid macular edema, retinal vein occlusion, branch vein occlusion, preretinal
neovascularization, laser-induced choroidal neovas'cularization, neovascularization associated
with keratoplasty, glaucoma and ocular tumors, arthritis, restenosis, hepatic cirrhosis,
atherosclerosis, psoriasis, diabetes mellitus, wound healing, transplant rejection, inflammation,

neurodegenerative diseases and immune disorders..

22,
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1. Compounds of the Invention

In one aspect of the invention, the compouiids of the present invention can be represented
by the general formula I:

wherein

X is selected from the group consisting of NR', O, and S(O),;

n s 0 or an integer of from 1 to 2;

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF3, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and
alkyl(N R’R?), wherein R%and R are independently selected from the group consisting of
hydrogen, alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
haloalkylsulfonyl, and heterocyclylsulfonyl; alternatively R’and R* and may be taken

together to form a 5-7 membered heterocyclic ring with N;
H

R'is selected from the group consisting of hydrogen, halogen, C; to Cg alkyl, S(O)R”,
(CR’R®)4C(0)OR?, S(0){CR’R®)4C(0)OR?, (CR’R®)(Ar, NR*(CR’R®)¢Ar, O(CR’R®)Ar,
S(0){CR’R®)4Ar, (CR’R®)4S(O)R?, NR*(CR’R®),S(O)R?, O(CR’R®)4 S(O)R,
S(0){CR’R%)S(0)R*, (CR’R®)4C(OIN(R*),, NR* (CR*R®)¢C(O)N(R?),,
O(CR’R®)4C(O)N(R™),, S(0)(CR’RY),C(OIN(RY),, (CR® R®)0R*, S(0){CR’R®),OR”,
(CR® R%)40SO,R?, S(O}(CR® R®).0S0,R*, (CR® R%)4P(O)(OR%),, S(0){CR’
R®).P(O)(OR*),, OC(O)CR’R®)N(R%),, C(OXCR’R®)NRY),, C(O)N=S(O)R® R®,
NR*C(O)(CRR®)NR ), (CR’RO)R®, S(O){CRR)¢R’, HNC(O)R?, HN-C(O)OR*,
(CR’R®)IN(RY),, S(0); (CR'R®)4N(R*),, OC(O)OR?, (CR'R®)(C(O)(CR’R)R,
(CR’R%)4C(O)(CR’R)4OR*, and (CR’R®)4C(O)CR RO)N(R?),, wherein each R” is

independently selected from the group consisting of hydrogen, hydroxyl, C;-Cs alkyl, aryl,
23
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C1-Cs hydroxyalkyl, C,-Cs alkoxyalkyl, (CR’R®)4 and N(R*), inay form a 3-7 membered
heterocyclic ring, comprising of aziridine, azetidine, pyrrolidine, 5-fluoropyrrolidine,
piperidine, 6-fluoropiperidine, N-methylpiperazine, morpholine, 2,6-dimethylmorpholine,
thiomorpholine, and wherein said heterocyclic ring may be optionally substituted with up
to three of R”; wherein R® and R° are independently selected from the group consisting of
hydrogen, halo, hydroxyl, C,-Cs alkyl, C;-Cs hydroxyalkyl, C,-Cs alkoxyalkyl,
alkoxycarbonylalkyl, alkoxycarbonyl, hydroxycarbonyl, hydroxycarbonylalkyl, amide,
alkylamide, amidoalkyl, sulfonate and CR’R® may represent a carbocyclic or heterocyclic
ring of from 5 to 6 carbons or alternatively, (CR’R®)4 and (CR’R®), may form a 3-7
membered carbocyclic or heterocyclic ring, wherein the ring may be optionally substituted
with up to three of hydroxyl, halo, C,-Cs alkyl, C;-Cg hydroxyalkyl, C;-Cg alkoxyalkyl,
alkoxycarbonylalkyl, alkoxycarbonyl, hydroxycarbonyl, hydroxycarbonylalkyl, amide,
alkylamide, amidoalkyl and sulfonate;

a is 0 or an integer of from 1 to 3;
d is 0 or an integer of from 1 to 5;
e is an integer of from 1 to 4;

fis 0 or an integer of from 1 to 2;

R" is indcpendently selected from the group consiSting of hydrogen, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkyl, aryloxy, aryloxyalkyl, halo, haloalkoxy, haloalkyl, hydroxy, hydroxyalkoxy,
hydroxyalkyl, NR’R*)alkoxy, (NR’R*)alkenyl, (NR*R*)alkyl, (NR’R*)carbonylalkenyl, and
(NR’R? )earbonylalkyl, wherein R*and R* are independently selected from the group consisting
of hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively Rand R? and may be taken together to form a 5-7 membered
heterocyclic ring with N;
b is 0 or an integer of from 1 to 2;
Y is selected from the group consisting of:

(1") —(CH2)g—O—(CH)h—;

(2°) —~(CH2)g—NR'—(CHph—;

(3’) —(CH2)g—S(0)»—(CH2)h—;

(4) —(CH,)g—S0,N R*—(CHy)h—;

24

(Y



WO 2011/028995 : PCT/US2010/047800
18572 FC1 (AF)

(5”) —(CH2)g—NR*S0,—(CH)h—;
(6”) —(CHz)g— CO—(CH2)h—;
(7) —(CH,)g— C(O)NR*—(CH,)h—;
(8") —(CHz)g— NR’C(O )—(CH;)h—;
5 (9”) —(CH,)g—C=C—(CH,)h—;
(10”) —(CHz)g— NR?’C(O)NR*—(CH,)h—;
(11°) —(CH,)g—(CH2)h—;
(12") —(CH,)g—CF,—(CHz)h—;
(13”) —(CH;)g—CCl,—(CHy)h—;
10 (14) —(CH,)g—CHF—(CH,)h—;
(157) —(CHz)g—CH(OH)—(CH)h—;
(16”) —(CH,)g—CR’R*—(CH,)h—;
(17°) —(CH,)g—C=C—(CH)h—;
and (18’) a single bond.
. 15 wherein
g is 0 or an integer of from 1 to 3;
his 0 or an integer of from 1 to 3;

R’ is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and

20 alkyl(N R’R?), wherein R? and R® are independently selected from the group consisting of
hydrogen, alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
haloalkylsulfonyl, and heterocyclylsulfonyl; alternatively R%and R* and may be taken

together to form a 5-7 membered heterocyclic ring with N;
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R*and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyolylsulfonyl; alternatively R%and R* and may be taken together to form a 5-7

membered cyclic ring;

Ring A is selected from the group consisting of:

“,
%@RIII

(1) Phenyl;
(11) Naphthyl,

(iii) A 5 or 6 membered monocyclic heteroaryl group which have 1-5 heteroatoms independently

selected from the group consisting of O, N and S; -

and (iv) An 8 to 10 membered bicyclic heteroaryl group which have 1-6 heteroatoms

independently selected from the group consisting of O, N and S;
Ring A can be illustrated but not limited to the following:
N N N =
z z ~ \” « |
O D OO
N 4
D 0 0

F\?1 O
L Qo o '
RoR

(O O
&0 O OO0 O

wherein
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R'is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CFs,
alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N R*R%),
wherein R”and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R?%and R* and may be taken together to form a 5-7 membered
heterocyclic ring with N.

R™ represents optionally 1-3 substituents independently selected from the group consisting of
C1-Cs linear or branched alkyl, C;-Cs linear or branched haloalkyl, C;-Cs alkoxy, hydroxy,
amino, C,-Cs alkylamino, C1-C6 dialkylamino, halogen, cyano, and nitro;

Z is selected from the group consisting of
(1) (CH2:N(R)C(O)N(R®)(CH,);
(2°) (CH2)N(RT)C(S)N(R®)(CH,);
(3") (CH)NR)C(0),
(4) CONR®)(CH,);
(5") (CH:NR)S(0)z;
and (6”) S(0):N(R®)(CH,);;
wherein
iis0or1;
jisOor1;

R’ and R® are independently selected from the group consisting of hydrogen and alkyl;

Ring B is selected from the group consisting of:
RIV

Ry v v}

(1”) Phenyl;

27
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(11”) Naphthyl;

(1ii”) A 5 or 6 membered monocyclic heteroaryl group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

and (iv’) An 8 to 10 membered bicyclic heteroaryl ‘group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

Ring B can be illustrated but not limited to the following:

O O O

N ©n

@ oo
O GO
selisslGoloe

wherein

R'is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CFs,
alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N R’R?),
wherein R? and R? are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R’and R? and may be taken together to form a 5-7 membered
heterocyclic ring with N;

R" represents optionally 1-3 substituents, independently selected from the group consisting of
hydrogen, alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, aryloxy, arylalkyl, carboxy, cyano, halo,
haloalkoxy, haloalkyl, hydroxy, hydroxyalkyl, nitro, and —NR’R'’; wherein R’ and R'° are
independently selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, aryl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, and heterocyclylalkyl;

28
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In another aspect of the invention, the compounds of the present invention can be represented by
the general formula II:

)
(W
U o Q s
b KN/\Q/M.»/lLNziSl\,R
X R®
Formula II
wherein
Wis CorN;

X is selected from the group consisting of NR', O,"and S(0),;

n s 0 or an integer of from 1 to 2;

R'is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CF3,
alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N R’RY),
wherein R* and R® are independently selected frorﬁiﬂthe group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R%and R* and may be taken together to form a 5-7 membered

heterocyclic ring with N;

R’ and R® are independently selected from the group consisting of hydrogen, halo, hydroxyl, C;-
Cs alkyl, C;-Cs hydroxyalkyl, C;-Cs alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl, and sulfonate;

R" is independently selected from the group consisting of hydrogen, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkyl, aryloxy, aryloxyalkyl, halo, halbalkoxy, haloalkyl, hydroxy, hydroxyalkoxy,
hydroxyalkyl, (NR’R*)alkoxy, (NR’R?)alkenyl, (NR’R>)alkyl, (NR%R3)carbony1alkenyl, and
(NR*R*)carbonylalkyl, wherein R? and R® are inde‘f)endently selectéd from the group consisting
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of hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R%and R* and may be taken together to form a 5-7 membered

heterocyclic ring with N;

b is 0 or an integer of from 1 to 2,

Y is selected from the group consisting of: !
(1") —(CH2)g—0—(CHy)h—; |
(2") —(CH,)g—NR'—(CHy)h—;
(3’) —(CH)g—S(0);—(CHy)h—;
(4”) —(CHp)g—S0,N R>—(CH)h—;
(5") —(CH,)g—NR?*S0,—(CH;)h—;
(6") «(CHy)g— CO—(CH)h—;
(7) —(CHz)g— C(O)NR’—(CHp)h—; a
(8") —(CH)g— NR’C(0 )—(CHph—;
(97) —(CHy)g—C=C—CHz)h—;
(10”) —(CH;)g— NR*C(O)NR*—(CH,)h—;
(11") —~(CHy)g—(CH)h—; '
(12”) —(CH,)g—CF,—(CH)h—;
(13”) —(CH,)g—CCl,—(CH,)h—;
(14”y —(CH,)g—CHF—(CH,)h—;
(15°) —CH2)g—CH(OH)—(CHy)h—;
(16") —(CHz)g—CR’R*—(CHp)h—;
(17°) —(CH2)g—C=C—(CH)h—;
and (18’) a single bond;
wherein

g 1s 0 or an integer of from 1 to 3;

his 0 or an integer of from 1 to 3;

R is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R’R?), wherein R*and R are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfony!, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R?and R? and may be taken together to form a 5-7

membered heterocyclic ring with N;

R?and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
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heterocyclylsulfonyl; alternatively R%and R* and may be taken together to form a 5-7

membered cyclic ring;

Ring A is selected from the group consisting of:

(1) Phenyl,

(11) Naphthyl, “

(1i1) A 5 or 6 membered monocyclic heteroaryl groilp which have 1-5 heteroatoms independently
selected from the group consisting of O, N and S;

and (iv) An 8 to 10 membered bicyclic heteroaryl group which have 1-6 heteroatoms

independently selected from the group consisting of O, N and S,

Ring A can be illustrated but not limited to the following:

g G
o 0 g

(O)n

E\> F SIS
O@FJ@ &
CO O GO
OIS GORSS

wherein

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and
alkyl(N R’R?), wherein R*and R® are independently selected frbm the group consisting of
hydrogen, alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
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haloalkylsulfonyl, and heterocyclylsulfonyl; alternatively R”and R* and may be taken

together to form a 5-7 membered heterocyclic ring with N;

R™ represents optionally 1-3 substituents independently selected from the group consisting of
C,-Cs linear or branched alkyl, C;-Cs linear or branched haloalkyl, C,-Cs alkoxy, hydroxy,

amino, Cy-Cs alkylamino, C1-C6 dialkylamino, halogen, cyano, and nitro;

Z is selected from the group consisting of

(I") (CH)NR)C(O)N(R)(CHy);

(2°) (CH)NR)C(S)NR*)(CHy);

(3) (CH)NR')C(0),

(4) C(ON(R*X(CHy);

(5”) (CH)N(R)S(O);

and (6°) S(O),N(R*)(CH,);,

wherein

iisOorl;

jisOor1; , {

R’ and R® are independently selected from the group consistiqg of hydrogen and alkyl.

Ring B is selected from the group consisting of:

RIV

e

(1") Phenyl,

(i1”) Naphthyl;

(111’) A 5 or 6 membered monocyclic heteroaryl group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

and (iv’) An 8 to 10 membered bicyclic heteroaryl group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

Ring B can be illustrated but not limited to the following:
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O O O QG

bt O
N\ | N N N
[N> N [ \> [ \>
R RS °
O a0 O
N 0 S
R"l

oo 0 OO0 O

wherein

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R’R%), wherein R*and R? are independently seiected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyi, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R*and R and may be taken together to form a 5-7

membered heterocyclic ring with N;

R" represents optionally 1-3 substituents, independently selected from the group consisting
of alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, aryloxy, arylalkyi, carboxy, cyano, halo,
haloalkoxy, haloalkyl, hydroxy, hydroxyalkyl, nitro, and —NR’R'’; wherein R® and R'® are
independently selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, aryl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, and heterocyclylalkyl,

and including any pharmaceutically acceptable salt or prodrug.

Unless otherwise indicated, reference to a compound should:be construed broadly to
include compounds, pharmaceutically acceptable salts, prodrugs, tautomers, stereoisomers,
diastereoisomers, alternate solid forms, crystal forms, polymorphic forms, hydrates, solvates,
metabolites, mixtures of stereoisomers, mixtures of crystal forms, non-covalent complexes, and
combinations thereof, of a chemical entity of a depicted structure or a chemical name. Whenever
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there is a conflict between chemical name and its structure drawing, the structure drawing should

be used to interpret the compound of the present invention.

A pharmaceutically acceptable salt is any salt of the parent éompound that is suitable for
administration to an animal or human. A pharmacéutical]y acceptable salt also refers to any salt
which may form in vivo as a result of administration of an acid, another salt, or a prodrug which
is converted into an acid or salt. A salt comprises one or more ionic forms of the compound,
such as a conjugate acid or base, associated with one or more corresponding counter-ions. Salts
can form from or incorporate one or more deprotoriated acidic grou'iss (e.g. carboxylic acids),

one or more protonated basic groups (e.g. amines), or both (e.g. zwitterions).

A "prodrug" is a compound, which when administered to the body of a subject (such as a
mammal), breaks down in the subject's metabolic pathway to provide an active compound of
Formula 1. More specifically, a prodrug is an active or inactive "masked" compound that is
modified chemically through in vivo physiological action, such as hydrolysis, metabolism and
the like, into a compound of this invention followiﬁg administration of the prodrug to a subject
or patient. One common form of a prodrug is a masked carboxylic acid group. Examples of a
masked carboxylate anion include a varicty of esters, such as alkyl (for example, methyl, cthyl),
cycloalkyl (for example, cyclohexyl), aralkyl (for example, benzyl, p-methoxybenzyl), and
alkylcarbonyloxyalkyl (for example, pivaloyloxynzethyl). Amines have been masked as
arylcarbonyloxymethyl substituted derivatives which are cleaved by esterases in vivo releasing
the free drug and formaldehyde (Bundgaard J. Med. Chem. 2503 (1989)). Also, drugs containing
an acidic NH group, such as imidazole, imide, inddle and the like, have been masked with N-
acyloxymethyl groups (Bundgaard Design of Prodrugs, Elsevier (1985)). Hydroxy groups have
been masked as esters and ethers. EP 039,051 (Sloan and Little, Apr. 11, 1981) discloses
Mannich-base hydroxamic acid prodrugs, their préparation and use.For example, conversion
may occur by hydrolysis of an ester group or some other biologically labile group. Prodrug
preparation is well known in the art. For example, “Prodrugs and Drug Delivery Systemsv,”
which is a chapter in Richard B. Silverman, Organic Chemistry of Drug Design and Drug
Action, 2d Ed., Elsevier Academic Press: Amsterdam, 2004, pp. 496-557, provides further detail

on the subject. ;
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Tautomers are isomers that are in rapid equilibrium with one another. For example,
tautomers may be related by transfer of a proton, hydrogen atom, or hydride ion. Unless
stereochemistry is explicitly and unambiguously depicted, a structure is intended to include

every possible stereoisomer, both pure or in any possible mixture.

Alternate solid forms are different solid forms than those that may result from practicing
the procedures described herein. For example, alternate solid forms may be amorphous forms,

crystal forms, polymorphs, and the mixtures thereof.

Non-covalent complexes are complexes that may form between the compound and one or
more additional chemical species that do not involve a covalent bonding interaction between the
compound and the additional chemical species. They may or may not have a specific ratio
between the compound and the additional chemical species. Examples might include solvates,

hydrates, charge transfer complexes, and the like. ¢ ;

2. Uses, Formulation and Administration

The present invention is also directed to the use of the compounds as protein tyrosine kinase
modulators and inhibitors. These compounds can be used to treat diseases related to unregulated
tyrosine kinase signal transduction, for example, vérious cancers, blood vessel proliferative
disorders, fibrotic disorders, and neurodegenerative diseases. In parﬁcular, compounds of the
present invention are useful for the treatment and/or prevention of colorectal cancer, lung cancer,
hematological cancer, renal cancer, liver cancer, breast cancer, diabetic retinopathy, macular
degeneration, age-related macular degeneration, retinopathy of prematurity, ocular angiogenesis,
retinal edema, retinal ischemia, diabetic macular edema, cystoid ma."cular edema, retinal vein
occlusion, branch vein occlusion, preretinal neova'écularization, laser-induced choroidal
neovascularization, neovascularization associated with keratoplasty, glaucoma and ocular

tumors, arthritis, restenosis, hepatic cirrhosis, atherosclerosis, psoriasis, diabetes mellitus, wound

healing, transplant rejection, inflammation, neurodegenerative diseases and immune disorders in

the human being.

For the purposes of this disclosure, “treat,” “treating,” or “treatment” refer to the diagnosis,

cure, mitigation, treatment, or prevention of disease or other undesirable condition.
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The present invention is also directed to the pr'eparation of a medicament for the treatment
and prevention of diseases and conditions related with abnormal activities of tyrosine kinase
receptors. The medicament contains a pharmaceutical acceptable composition, which comprises
the therapeutic effective amount of the compounds'of present invention, together with a

5  pharmaceutical acceptable carrier. .

The pharmaceutical acceptable compositions contain therapeutic effective amount of the
compounds of the present invention. These compositions can be used as a medicament and
administered to a mammal, such as a person, in need thereof. Different types of suitable dosage
forms and medicaments are well known in the art, "%md can be readily adapted for delivery of the

. 10 compounds of the present invention, such as, but not limited to, systematic, parenteral, local and
topical delivery. The dosage forms can be tablets, capsules, intravenous injections, intramuscular
injections, local injections, topical creams, gels and ointments, eye drops, ophthalmic solutions,
ophthalmic suspensions, ophthalmic emulsions, infravitreal injections, subtenon injections,
ophthalmic biodrodible implant, and non-bioeordible ophthalmic inserts or depots, nasal sprays

15 and ointment, various rectal or vaginal preparations.

3. Examples

Some. of the compounds of the present invention are listed in Table 1.

1

Table 1: Exemplified Compounds of the Present Invention
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Example
#

Chemical Sructure

MW

Chemical Name

506

[({5-[4-(2-fluoro-5-{[(2-
fluoro-5-
methylphenyl)amino]carbo
nyl}phenoxy)pyridin-2-yl}-
1H-pyrrol-3-
yl}carbonyl)aminoJacetic
acid

[§8]

520

methyl [({5-[4-(2-fluoro-5-
{[(2-fluoro-5-
methylphenyl)amino]carbo
nyl}phenoxy)pyridin-2-yl]-
1H-pyrrol-3-
yl}carbonyl)aminolacetate

460

({[5-(4-{3-[(3-methyl-2-
furoyl)amino]phenoxy} pyr
idin-2-yl)-1H-pyrrol-3-
yl]carbonyl} amino)acetic
acid

i

474

[

methyl ({[5-(4-{3-[(3-
methyl-2-
furoyl)amino}phenoxy} pyr
idin-2-y1)-1H-pyrrol-3-
yljcarbonyl}amino)acetate

402

5-[4-({3-](3-methyl-2-
furoyl)amino]phenyl} amin
o)pyridin-2-y1}-1H-pyrrole-
3-carboxylic acid

416

methyl%-{4-({3-[(3-
methyl-2-
furoyl)amino]phenyl}amin
o)pyridin-2-yl1]-1H-pyrrole-
3-carboxylate

PCT/US2010/0478060
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PO

464

5-[4-(2-fluoro-5-{[(2-
fluoro-5-
methylphenyl)amino]carbo
nyl}phenoxy)pyridin-2-yl]-
N-hydroxy-1H-pyrrole-3-
carboxamide

533

4-fluoro-N-(2-fluoro-5-
methylphenyl)-3-{(2-{4-
[(3-hydroxypiperidin-1-
yl)carbonyl]-1H-pyrrol-2-
yl}pyridin-4-
yloxy]benzamide

505

N-(2,3-(éihydroxypropyl)-5-
[4-(3-{[(2-fluoro-5-
methylphenyl)amino]carbo
nyl} phenoxy)pyridin-2-yl]-
1H-pyrrole-3 -carboxamide

10

501

N-(2—ﬂuoro-5-
methylphenyl)-3-[(2- {4-
[(3-hydroxypyrrolidin-1-

yDcarbenyl]-1H-pyrrol-2-

*yI} pyridin-4-

yDoxy]benzamide

11

446

B}
'

5-[4-(3-{[(2-fluoro-5-
methylphenyl)amino]carbo
nyl}phenoxy)pyridin-2-yl]-
N-hydr(‘ixy- 1H-pyrrole-3-
carboxamide

12

463

methy? 5-[4-(2-fluoro-5-
.i{[(2-ﬂuor0-5-
methylpf’ienyl) amino]carbo
nyl} phenoxy)pyridin-2-yl}-
1H-pyrrole-3-carboxylate

38
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5-[4-(2-fluoro-5-{[(2-

y fluoro-5-
methylphenyl)amino]carbo
nyl} pheﬁoxy)pyridin-2-yl]—

1H-pyrrole-3-carboxylic
acid

449

i

N-ethyl-5-(4-{3-[(3-
methyl-2-

430 furoyl)amino]phenoxy} pyr

idin-2-yl)-1H-pyrrole-3-
carboxamide

14

0 AN N-(2,3-dihydroxypropyl)-5-

Y (4-{3-[(3-methyl-2-
476 furoyl)aynino]phenoxy} pyr
idin-2 ’—‘jfyl)- 1H-pyrrole-3-
/»/\o " *parboxamide

15 |

3

5-(4-{3-[(3-methyl-2-
ﬁJ.royl)a‘mino]phenoxy} pyr
idin-2-yl)-1H-pyrrole-3-

t .
carboxamide
;

16 402

N-hydroxy-5-(4-{3-[(3-
. methyl-2-
418 furoyl)amino]phenoxy} pyr
idin-2:y1)-1H-pyrrole-3-
‘carboxamide

17

i

N-(3-{[2-(4-{[(3R)-3-
hydroxypyrrotidin-1-
yl]carbonyl}-1H-pyrrol-2-
wyD)pyridin-4-
yljoxy} phenyl)-3-methyl-2-
¢ furamide

18 472
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19

431

»

5-[4-(3-{[(2-fluoro-5-

| methylphenyl)amino]carbo

nyl}phenoxy)pyridin-2-yl]-
1H-pyrrole-3-carboxylic
acid

20

<CH

445

methyl 5-[4-(3- {{(2-fluoro-
H 5 -
methylphenyl)amino]carbg
nyl}pkenoxy)pyridin-2-yl]-
1H-pyrrole-3-carboxylate

21

477

2,3-dihydroxypropyl 5-(4-
{3-[(3-methyl-2-
ﬁnoyl}amino]phenoxy}pyr
idin-2-yl)-1H-pyrrole-3-
carboxylate

22

5-[4-(3-{[(3-

methylphenyl)amino]carbo

nyl} phenoxy)pyridin-2-yl]-
1H- pyrrole -3- carboxyhc

acid
i

23

427

methyl 5-[4-(3-{[(3-
methylphenyl)amino]carbo

nyl}phenoxy)pyridin-2-yl]-

1 H-pyrrole-3-carboxylate

24

464

2-hydroxyethyl 5-[4-(3-
- {[(3-methyl-2-
thienyl)carbonyl]amino}ph
enoxy)pyridin-2-yl]-1H--
pyrole-3-carboxylate ‘

t
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o]
Q cH, 2-hydroxyethyl 5-(4-{3-[(3-
o = ;

N p methyl-2-
55 [ 447 furoyl)aminolphenoxy} pyr
>

WIS idin-2+4y1)-1H-pyrrole-3-
%o N _carboxylate

5-[4-(3- {[(3-methyl-2-
thienyl)carbonylJamino} ph
enoxy)pyridin-2-yl]-1H-
pyrrole-3-carboxylic acid

26 419

o cn, methyl 5-[4-(3-{[(3-
o /©\N - . methyl-2-
27 Y/ 433 thienyl)carbonyl]amino}ph
b o enoxyjpyridin-2-yl]-1H-

N/ b o pyrrdlc-3-carboxylate
H 3

. 5-(4-{4-fluoro-3-[(3-
| : ~ methyl-2-
j\ H / 421 furoyl)amino]phenoxy} pyr
EN : o idin-2 :.yl)- 1H-pyrrole-3-
77X cfarboxylic acid

28

methyl 5-(4- {4-fluoro-3-
[(3-methyl-2-
435 furoyl)amino]phenoxy}pyr .
idin-?.):_yl)- 1H-pyrrole-3-
' carboxylate

29

N-[dimethyl(oxido)-
lambda~4~-sulfanylidene]-
5-(4-{3-[(3-methyl-2-
furoyl)aimino]phenoxy} pyr
idin-2-y1)-1H-pyrrole-3-
carboxamide

30 479
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N-G-{[2-(4-{[39)3-

hydroxypyrrolidin-1-

ylJcarbonyl}-1H-pyrrol-2-

PCT/US2010/047800

= jl CHJ
31 gl i o
° 7 47 y)pyridin-4-
0
) %N ylloxy} pheqyl)—3-methy1—2-
" { on furamide
5-(4-{3-{(3-methyl-2-
39 403 furoyl)aminoJphenoxy}pyr
idin-2-yl)-1H-pyrrole-3-
carboxylic acid
o' Acn,
o Pwn methyl 5-(4-{3-[(3-methyl-
@ .2-
33 o 417 furoyl)aminoJphenoxy} pyr
@ o idin-2-y1):1H-pyrrole-3-
N~ R carboxylate
0o T
° ! 3-methyl-N-(3-{[2-(1H-
34 o /i j 359 pyrrol-2-yl)pyridin-4-
b ylJoxy} pheiiyl)-2-furamide
W :
H .
1 methyl 4-(4-{3-[(3-methyl-
O " NH 2-
35 o - g 417 furoyl)aminoJphenoxy}pyr
rgl idin-2-yl)- 1H-pyrrole-2-
l*u i 7 carboxylate

¢

CH,
o ’©/N 387

¥

2-fluoro-5-methyl-N-(4-
{[2-(1H-pyrrol-2-

36 o F
< yl)pyridin-4-
L ylJoxy}phenyl)benzamide
N~
H,C 2
P
° 3-methyl-N-(4- {[2-(1H-
37 359 pyrrol-2-yl)pyridin-4-
ylloxy} phcf}yl)-2-furamidc

42
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Example
#

Chemical Sructure

! Chemical Name

38 i

57

3

methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-y1}-N-(3-

# 5-{4-[4-({[(2-fluoro-5-

morpholin-4-ylpropyl)-1H-pyrrole-3-carboxamide

39 q

CH3 4

79

methylphenyl) afnino] carbonyl}amirio)phenoxy]pyridin-2-y1}-N-

5-{4-[3-fluoro-4-({[(2-fluoro-5-

hiydroxy-1H-pyrrole-3-carboxamide

40 N

521

{[(4-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-2-
thienyl)carbonyl]amino}acetic acid

41

535

methyl {[(4-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yi}-2-
thienyl)carbonyl]amino}acetate

42

478

- methyl 4-{4-[4-({{(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-
y1}thiophene-2-carboxylate

43

F Chiral

603

(4S)-5-(ethy1amino)—4- {[(5-{4-[3-fluoro-4-({[(3-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-y1}-1H-
pyrrol-3-yl)carbonyllamino}-5-oxopentanoic acid

43



WO 20
18572 VAR PCT/US2010/047800
oy
° tert-butyl (49) -5-(ethylamino)-4- {[(5-{4-[3-fluoro-4-({[(3-
44 > 0 7 °>wnfc ’ 659 methylphenyl)amlno]carbonyl}am1n0)phen0xy]pyr1d1n-2 -yl}-1H-
oo _\'Xrg pyrrol-3-yl)carbonylJamino} -5-oxopentanoate
legae
5 o o (28)-5-tert-butoxy-2-{[(5- {4-[3-fluoro-4-({[(3-
45 ’ A ou 632 methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} - 1H-
T \'}as pyrrol-3-yl)carbonyl]amino} -5-oxopentanoic acid
Fow
Bepae
B . CH, 5-tert-butyl 1-methyl 2-{[(5- {4-[3-fluoro-4-({[(3-
P o . ) g
46 N Yo oh, 646 methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
" " —\’% pyzrol-3-yl)carbonyljamino} pentanedioate
% yeoH, L -
H,C CH, )
F H
0 |
Y &y on bis(2-hydroxyethy1) 2-{[(5- {4-[3-fluoro-4-( {[(3-
47 > 2 °>¥o 664 methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-y1}-1H-
H N —\’350 pyrrol-3-yl)carbonyl]amino} pentanedioate
v !
0o ° 3-{[(5-{4-[3-fluoro-4-({[(3-
48 S e 518 methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-lH-
? A . pyrrol-3-yl)carbonyl]amino} propanoic acid
I AN ,
Y |
it iy » 2-{[(5-{4-[3-fluoro-4-({[(3-
49 B o 576 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-

pyrrol-3-yl)carbonyl]amino} pentanedioic acid

44
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methyl 1-(3-{[(5-{4-[4-({[(2-fluoro-5-

50 @\r o, 615 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yi}-1H-
v o o rrol-3-yl)carbonyl]amino} propyl)pyrrolidine-2-carboxylate
%’\/\34) py yD) yl] }propyl)py. y
NSRS © 5-{4-[4-({[(2-fluoro-5-
51 ch, 573 methylphenyl)ainino]carbonyl} amino)phenoxy|pyridin-2-yl}-N-{2-
fa A on [(3S)-3-hydroxypyrrolidin-1-yl]-2-oxoethyl} -1 H-pyrrole-3-
NS 1
e carboxamide
R O g ]‘/j N-{4-[(2,3-dihydroxypropyl)(methyl)amino]-4-oxobutyl} -5- {4-[4-
52 N, 619 ({[(2-fluoro-5-
P ,\’% methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-
H H CH,
" on pyrrole-3-carboxamide
@
@»" ¥ 5-{4-[4-({[(2-fluoro-5-
53 iy u, 615 | methylphenyl)amino]carbonyl}amiro)phenoxy]pyridin-2-yl1}-N-[4-
= />J<’ on (3-hydroxypiperidin- 1-y1)-4-oxobutyl]- 1 H-pyrrole-3-carboxamide
orrc - .
° ) N-{4-[(2,3-dihydroxypropyl)amino]-4-oxobutyl } -5-{4-[4-({[(2-
54 Q 0 ’ 605 | fluoro-5-methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-
m '\,w " yl}-1H-pyrrole-3-carboxamide
T ;
IYQ
j N-(4-amino-4-oxobutyl)-5-{4-[4-({[(2-fluoro-5-
55 [ _ /z 531 | methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-yl}-1H-
N

pyrrole-3-carboxamide

45
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@VN YN | X . ) .
0 ° N N-{2-[(2,3-dihydroxypropyl)amino]-2-oxoethyl} -5- {4-[4-({[(2-
56 2 \ s 577 fluoro-S-methyli‘)henyl)amino]carboﬁyl}amino)phenoxy]pyridin-2-
NN o ~ yl}-1H-pyrrole-3-carboxamide
H H /)/N \/K/OH .

i 5-(2,3-dihydroxypropyl) 1-methyl 2-{[(5-{4-[4-({{(2-fluoro-5-
57 ® oo o 664 | methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-
b “’\’}ro on pyrrol-3-yl)carbonyl}amino} pentanedioate
T

bis(2,3-dihydroxypropyl) 2-{[(5-{4-[4-({[(2-fluoro-5-

58 ) N ou/—{:H 724 | methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-yl}-1H-
LA on pyrrol-3-yl)carbonyl]amino} pentanedioate
el ¢ A
: ot @
° i © A-{{(5-{4-[4-({[(2-fluoro-5-
59 ® o ou%ﬂ, 590 | methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-yl}-1H-
u%: \/\F) pyrrol-3-yl)carbonyljamino} -5-methoxy-5-oxopentanoic acid

N-[4-(ethylamino)-4-oxobutyl]-5-{4-{4-({[(2-fluoro-5-

60 | o 559 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
N// \ pyrrole-3-carboxamide
=
WwoHo© by "
spae " |
) 5-{4-[4-({[(2-fluoro-5-
61 ® o 601 | methylphenyl)amino]carbonyl}amino)phenoxy|pyridin-2-y1}-N-[4-

VA .\/», o (3-hydroxypyrrolidin-1-yl)-4-oxobutyl]- 1 H-pyrrole-3-carboxamide
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N \[(N
OI/C Y 5-{4-[4-({[(2-fluoro-5-
62 (j\‘/)"z 547 | methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-y1}-N-[4-
ﬁ/ ) ‘ﬂ \,>’N°” (hydroxyamino)-4-oxobutyl]-1H-pyrrole-3-carboxamide
N ;n/N \©
° Z )\ 2-{[(5-{4-[4-({[(2-fluoro-5-
63 ﬁj}/ 0 0\\3:1 576 | methylphenyl)amino]carbonyl}amino)phenoxyipyridin-2-y1}-1H-
H% _\ﬂ pyrrol-3-yl)carbonyl]amino} pentanedioic acid
HO>;O
> | N ng ‘
i dimethyl 2-{[(5-{4-[4-({[(2-fluoro-5-
64 [NW °wo' " | 604 | methylphenyl)amino}carbonyl}amino)phenoxylpyridin-2-y1}-1H-
WA \fP pyrrol-3-yl)carbonyl)amino} pentanedioate
= | ] | j
0o TN 1-[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
65 [ o ’ 562 | methylphenyl)amino]carbonyl} amino)phenoxy]jpyridin-2-y1}-1H-
g b\( pyrrol-3-yl)carbonyl]pyrrolidine-3-carboxylic acid
[ W f ¥
N TN I
o ﬁ j ° 4-{[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
66 N oM, 550 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl1}-1H-
W 9 7 o pyrrol-3-yl)carbonyljamino}butanoic acid
N : /\/\oﬂf
& |
o ethyl 4-{[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
67 @ . o 578 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
N I pyrrol-3-yl)carbonyl]amino} butanoate
SIS e
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oy
o ° 4-{[(5-{4-[3-fluoro-4-({[(3-
68 B e 532 | methylphenyl)amino]carbonyl} amino)phenoxylpyridin-2-y1}-1H-
pyrrol-3-yl)carbonyl]amino} butanoic acid
3-{[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
69 536 | methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-yl}-1H-
pyrrol-3-yl)carbonyllamino} propanoic acid
N-ethyl-5-{4-[3-fluoro-4-({[(3-
70 N ¢, | 474 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
L - PN pyrrole-3-carboxamide
N 8w
H H
F H » H
N N
Y
° . {[(5-{4-[3-fluoro-4-({[(3-
71 | t o 503 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
) pyrrol-3-yl)carbonyl]amino}acetic acid
H
HO
F H H
jepae
0 ° N methyl {[(5-{4-[3-fluoro-4-({[(3-
72 ﬁ\? o o 518 [ methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
A\, \ pyrrol-3-yl)carbonyl]amino}acetate
H
o
GH,
i I N er
7 0\ cH 516 1-(2-fluoro-4-{[2-(4- {{(3R)-3-hydroxypyrrolidin-1-yl]carbonyl}-1 H-
. /}—*Z pyrrol-2-yl)pyridin-4-ylJoxy} phenyl)-3-(3-methylphenyl)urea
N / po . A
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14 0\ cH, 530 1—{2-ﬂu0r0-4-[(2‘-_ {4-[(3-hydroxypiperidin--yl)carbonyl]-1H-pyrrol-
- ° 2-yl}pyridin-4-yloxy]phenyl}-3-(3-methylphenyljurea
O
fion o
N N
T r
e v 5-{4-[3-fluoro-4-({[(3-
75 S €% | 446 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
I g ’ pyrrole-3-carboxylic acid
N \/ OH
H
F H H
N N
T _
0 © \© methyl 5-{4-[3-fluoro-4-({[(3-
76 N CH. | 460 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
L - _‘Z pyrrole-3-carboxylate
N / " [e} .L:HJ
H
o 5-{4-[4-({[(2-fluoro-5-
77 0 ¥ ﬁ/ 622 methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-y1} -N-(2-
Y. - {2-[2-(2-hydroxyethoxy)ethoxylethoxy} ethyl)-1 H-pyrrole-3-
Y T N carboxhmide
0 X °
¥ & 4-{[(5-{4-[4-({[(2-fluorO-5-
78 LA o 532 | methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-yl1}-1H-
ng N \% pyrrol-3-yl)carbonyl]amino} butanoic acid
“ | g]’N
07N )  ethyl 4-{{(5-{4-[4-({[(2-fluoro-5-
79 ® o 560 | methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-y1}-1H-

pyrrol-3-yl)carbonyljamino} butanoate
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T f; 5-(4-{[4-({[(2-fluoro-5-

80 § cw, | 463 |methylphenyl)amino]carbonyl}amino)phenyl]thio} pyridin-2-yl)-1H-
EN - o pyrrole-3-carboxylic acid

. Ly 7@ - 3-{[(5-{4-[4-({[(2-Tluoro-5-

81 5 . CHy 518 methylphenyl)amino]carbonyl}amino)phenoxy]pyrid?n—2-y]}-1H-
N7 - pyrrol-3-yl)carbonyllamino} propanoic acid
]
OH
SO0 4-{S-methy1-N-[(5- {4-[4-({[3-
82 @1 . s 576 | methylphenyl)amino]carbonyl} amin.o)[.Jhenoxy]pyrifiin-Z--yl }-1H-
Rt 2, pyrrol-3-yl)carbonyl]sulfonimidoyl} butanoic acid

o . 1-[6-{4-[4-({[(2-fluoro-5-
83 ® o 544 | methylphenyl)amino]carbonyl} aminojphenoxy]pyridin-2-y1}-1H-
N bo\(" pyrrol-3-yl)carbonyl]pyrrolidine-3-carboxylic acid
YT
0 7N Z {I(5-{4-[4-({[(2-fluoro-5-
84 S o 503 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
N ) pyrrol-3-yl)carbonyl]amino} acetic acid
b " ::fo
Yn F
g
Y Y methyl {[(5-{4-[4-({[(2-fluoro-5-
85 IN\, _ " | 518 methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-y1}-1H-
N -7
H

§ o pyrrol-3-yl)carbonyl]amino} acetate
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H H F '
Negae
L CH, 1-[(5-{4-[4-({[(2-fluoro-5-
86 L A 0 594 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
N7 pyrrol-3-yl)carbonyl]piperidine-4-sulfonic acid
$ .20 ,
O OH
oy T"@ methyl 4-{S-methyl-N-[(5- {4-[4-({[(3-
87 0\ cH, 590 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
s 7 9 pyrrol-3-yl)carbonyl]sulfonimidoyl} butanoate
n " f‘u\a/\/olo o o ’
SR
s ° + methyl 5-(4-{[4-({[(2-fluoro-5-
88 N "5 | 477 |methylphenyl)amino]carbonyl} amino)phenylithio} pyridin-2-y1)-1H-
» AL pyrrole-3-carboxylate
N J 0 CH )
H H
N N
7
° N-methyl-5-{4-[4-({[(3-
89 B e 441 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
PN ,z pyrrole-3-carboxamide
N J N CH,
H H
: | N ;rrN \@
90 B eH, 512 1-{4-[(2-{4-[(3-hydroxypiperidin-1-yl)carbonyl]- | H-pyrrol-2-
# ) 7 yl}pyridin-4-yl)oxy]phenyl} -3-(3-methylphenyl)urea
Jr
91 cH, 498 1- {4-[(2-{4-[(3-hydroxypyrrolidin; 1-yl)carbonyl]-1H-pyrrol-2-
, - A~ g y1}pyridin-4-ylyoxy]phenyl}-3-(3-methylphenyl)urea
2R
e
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92

502

N-(2,3-dihydroxypropyl)-5-{4-[4-({[(3-
methylphenyl)amino]carbonyl} amino)phenoxylpyridin-2-yl} - 1H-
pyrrole-3-carboxamide

93

456

N-ethyl-5-{4-{4-({[(3-
methylphenyl)amino]carbonyl} amino)phenoxylpyridin-2-yl} - 1H-
pyrrole-3-carboxamide

94

427

5-{4-[4-({[G3-
methylphenyl)amino]carbonyl} amino)phenoxy}pyridin-2-yl} -1H-
pyrrole-3-carboxamide

95

443

N-bydroxy-5-{4-[4-({[(3-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-
' pyrrole-3-carboxamide

56

464

5-{4-[3-fluoro-4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxylpyridin-2-y1}-1H-
pyrrole-3-carboxylic acid

97

504

N-[dimethyl(oxido)-1ambda~4~-sﬁ'lfanylidene] -5-44-[4-({[(3-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
pyrrole-3-carboxamide
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18572 PCi (
: ¥ \Ciﬁ 2-hydroxyethyl 5-(4- {4-[({[4-chloro-3-
98 § ) 561 | (trifluoromethyl)phenyl}amino} carbonyl)amino]phenoxy} pyridin-2-
f/ S yl)-1H-pyrrole-3-carboxylate
N / o]
" Non
Q ¥ 5-(4-{4-[({[4-chloro-3-
99 § 592 (trifluoromethyl)phenyl}amino} carbonyl)amino}phenoxy } pyridin-2-
‘N A § yD)-N-[dimethyl(oxido)-lambda~4~-sulfanylidene]- | H-pyrrole-3-
N W ﬁl;: carboxamide
wow o f .'
70 methyl 4- {N-[(5-{4-[4-({[(2-fluoro-5-
100 . ch 608 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
ﬂ./ 0 [ o pyrrol-3-yl)carbonyl]-S-methylsulfonimidoyl} butanoate
TR,
oy | |
o o N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5- {4-[4-({[(2-fluoro-
101 S . s 522 | 5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-y1}-1H-
N 0 pyrrole-3-carboxamide
Nd N
" c'r%” 3
0 4-
o methyl (28)-1-(2-{[(5-{3-[4-({[(2-fluoro-5-
102 | \/ o ocn 601 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
A °= pyrrol-3-yl)carbonyl]amino} ethyl)pyrrolidine-2-carboxylate
AN /J ‘
N 21/N )
° : X N,N-diethyl-5-{4-[4-({[(2-fluoro-5-
103 [ o ' 502 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
A an - pyrrole-3-carboxamide
H < cH,
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: N J]/N
104 @\ . e 529 1-(2-fluoro-5-methylphenyl)-3- {4-[(2- {4-[(4-methylpiperazin-1-
’ 3’% yl)carbonyl]-1H-pyrrol-2-yl} pyridin-4-yl)oxy]phenyl}urea
W
EH
lseae
o T 5-{4-[4-({[(2-fluoro-5-
105 S . ’ 543 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-N-(2-
::a// -~ \/] pyrrol{din- 1-ylethyl)- 1 H-pyrrole-3-carboxamide
SRRy | _
106 ° o | a7 1-[4-({2-[4-(aziridin-1-ylcarbonyi)-1H-pyrrol-2-yl]pyridin-4-
| \, ° yl}oxy)phenyl]-3-(2-fluoro-5-methylphenyl)urea
N // N
" v
o N ¢ 5-{4-{4-({[(2-fluoro-5-
107 B . | 445 | methylphenyl)arnino]carbonyl}amino)phenoxylpyridin-2-y1}-1H-
A ‘ pyrrole-3-carboxamide
N _/ NH
N \[:/N
o /@ ° 5-{4-[4-({[(2-Nuoro-5-
108 A ¢, | 461 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-N-
N N hydroxy-1H-pyrrole-3-carboxamide
N / N OH :
H n FJ\
e
109 [ o | ase 1-[4-({2-[4-(azetidin- 1-ylcarbonyl)- 1H-pyrrol-2-yl]pyridin-4-
N "lj yl}oxy)phenyl]-3-(2-fluoro-5-methylphenyl)urea

B .
'
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-
SO rC
110 E‘\ s 504 | methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-yl}-N-(3-
j\/ hydroxypropyl)- 1 H-pyrrole-3-carboxamide
N/ N .

5-{4-[4-({[(2-fluoro-5-

Qf\@ 549

111 %

methylphenyl)aminojcarbonyl} amino)phenoxy]pyridin-2-yl}-1H-

2-(2-methoxyethoxy)ethyl 5-{4-[4-({[(2-fluoro-5-

pyrrole-3-carboxylate

112 i\
' g

;h/N i
474

N-ethyl-5-{4-[4-({{(2-fluoro-5-
methy]phenyl)gmino] carbonyl} amino)phenoxy]pyridin-2-y1}-1H-
pyrrole-3-carboxamide

A S
Lry ¢ 2-methoxyethyl 5-{4-[4-({[(2-fluoro-5-
113 L ch, 505 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
” /},,/2 pyrrole-3-carboxylate
R N
YT
§ e 5-{4-[4-({[(2-fluoro-5-
114 L _ _’/2 504 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-N-(2-
N NN methoxyethyl)-1H-pyrrole-3-carboxamide
CHJ r
H H
N N
Y
o ° ‘ 5-{4-{4-({1(3-
115 N cH, 428 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
W P ‘/‘Z pyrrole-3-carboxylic acid
N / OH
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H H ’
z N N
R .
07N 7 methy! 5-{4-[4-({[(3-
116 @ e 442 | methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-
? pyrrole-3-carboxylate
. 5-{4-[2-fluoro-4-({[(2-fluoro-5-
117 464 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
pyrrole-3-carboxylic acid
F N N \ITN
P NG methyl 5-{4-[2-fluoro-4-({[(2-fluoro-5-
118 N e, | 478 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
- /}fz pyrrole-3-carboxylate
N / 0 CH
sphen
o ° 5-(4-{4-[({[4-fluoro-3-
119 N 500 | (trifluoromethyl)phenyl]amino} carbonyl)amino]phenoxy} pyridin-2-
P 0 " yl)-1H-pyrrole-3-carboxylic acid
NARY
Ty
. o Y methyl 5-(4-{4-[({[4-fluoro-3-
120 A\ 514 | (trifluoromethyl)phenyl]amino} carbonyl)aminojphenoxy } pyridin-2-
|, 7 yl)-1H-pyrrole-3-carboxylate
N j/«o LH 5 -
Tys o
. ° A 5-(4-{4-[({[4-chloro-3
121 Q 517 | (trifluoromethyl)phenyllamino} carbonyl)amino]phenoxy} pyridin-2-
» o y1)-1H-pyrrole-3-carboxylic acid
N/ om ' '
H 1
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OH . Cﬁ; methy! 5-(4-{4-[({[4-chloro-3-
122 ° ° 531 | (trifluoromethyl)phenyl]amino} carbonyl)amino]phenoxy } pyridin-2-
[ o y1)-1H-pyrrole-3-carboxylate
N \/ o CH B
H H F
/@)“ e 5 4-{4—[4-({[(.?.-ﬂu0ro-5-
123 o ° 7 | 463 methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-
S . o yl}thiophene-2-carboxylic acid
\ X OH
-~ l N \n/N
0 S ° 2-hydroxyethyl 4-{4-{4-({[(2-fluoro-5-
124 A oMy 490 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
l« # N ’ pyrrole-2-carboxylate
H ° —_\JH
ore {1-[(5- {4-[4-({[(2-fluoro-5-
125 A en, 572 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
It pyrrol-3-yl)carbonyl]piperidin-4-yl}acetic acid
H /\ 1‘2
T
& methyl {1-[(5-{4-[4-({[(2-fluoro-5-
126 E\J _ 2 586 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
UJ% pyrrol-3-yl)carbonyl]piperidin-4-yl}acetate
oy
0 i N-(2,3-dihydroxypropyl)-5-{4-[4-({[(2-fluoro-5-
127 i \/ o 520 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
'O pyrrole-3-carboxamide
" H‘O\/’—\OH
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H H
e
Qn
[}
=
— [+]

F
CH
3

5-{4-[4~({[(2-fluoro-5-

128 490 [ methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-N-(2-
% hydroxyethyl)- 1H-pyrrole-3-carboxamide
AR RN
R
Negas
] .
129 q‘\j\/\_j{ o 530 1-(2-fluoro-5-methylphenyl)-3-{4-[(2-{4-[(4-hydroxypiperidin-1-
) Wt yl)carbonyl]- 1H-pyrrol-2-yl} pyridin-4-yl)oxyJphenyl} urea
OH
z | 3]/ \©
N
° M 2,3-dihydroxypropy! 5- {4-[4-({[(2-fluoro-5-
130 | t o 521 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
{ ' pyrrole-3-caiboxylate
2-hydroxyethyl 5-{4-{4-({[(2-fluoro-5-
131 490 [ methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-y1}-1H-
pyrrole-3-carboxylate
/@N \[rN ‘
0 © 1-(2-fluoro-5-methylphenyl)-3-(4-{[2-(4-{[(3R)-3-
132 | N . M 516 hydroxypyrrolidin-1-yljcarbonyl}-1H-pyrrol-2-yl)pyridin-4-
” N% ylloxy}phenyturea
ISRy
o ° 1-(2-fluoro-5-methylphenyl)-3-(4- {[2-(4-{[(3S)-3-
133 E X o 516 hydroxypyrrolidin-1-yl]carbonyl} - 1 H-pyrrol-2-yl)pyridin-4-
? A ylloxy}phenyl)urea
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HoOoH
= .
§ A 31” 5-{4-[4-({[(2-fluoro-5-
134 d\ cH, | 446 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
[ o ‘ S
N : pyrrole-3-carboxylic acid
HoH
Y
At o methyl 5- {4-[4-({[(2-fluoro-5-
135 “ cH, | 460 | methylphenyl)aminojcarbonyl}amino)phenoxy]pyridin-2-y1}-1H-
L, A9 pyrrole-3-carboxylate
Wo CH,
H
I methyl 4-{4-[3-({[(2-fluoro-5-
136 © 460 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
A pyrrole-2-carboxylate
N S oo <n :
) : j g ;er \© N-{dimethyl(oxido)-lambda~4~-sulfanylidene}-4- {4-[4-({[(2-fluoro-
137 0\ ch, 522 | 5-methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
| A Z K pyrrole-2-carboxamide
~ -~
I Y 4-{4-[4-({[(2-fluoro-5-
138 S i 474 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-N,N-
? B ) dimethyl-1H-pyrrole-2-carboxamide
O“ hg © 4-{4-[4-({[(2-fluoro-5-
139 ° o 459 methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-N-
N .
. o * methyl-1H-pyrrole-2-carboxamide
Lo
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T >
L ~ o, 1-tert-butyl 2-methyl 4-{6-amino-4-[4-({[(2-fluoro-5-
140 1. A= N 576 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
P T pyrrole-1,2-dicarboxylate
H C K’n ’
7Y
141 7N & 417 1-(4-{[2-amino-6-(1 H-pyrrol-2-yl)pyridin-4-yl]oxy} phenyl)-3-(2-
[ fluoro-5-methylphenyljurea
2N N//
legae
o | 4-{4-[4-({{(2-fluoro-5-
142 B i 446 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
# B ; pyrrole-2-carboxylic acid
Ty
o ° 7 methyl 4-{4-[4-({[(2-fluoro-5-
143 A s | 460 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
EN 25NN p pyrrole-2-carboxylate
| S ch
H H F
N N NP
re - ~
144 ° o 402 1-(2-fluoro-5-methylphenyl)-3-(4- {[2-(1H-pyrrol-2-y1)pyridin-4-
| J ylloxy}phenyljurea
N “ —d
NS
H
145 O%Q 354 1-phenyl-3-{4-[6-(1H-pyrrol-2-yl)pyridin-3-yl]phenyl} urea
= ” El
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14 e
' F
N
N -
° CH, 1-(2-fluoro-5-methylphenyl)-3- {3-[2-(1H-pyrrol-2-yl)pyridin-4-
146 386
yllphenyl}urea
7N
: N
H
147 N _g QH 186 1-(2-fluoro-5-methylphenyl)-3- {4-[2-(1H-pyrrol-3-yl)pyridin-4-
yllphenyl}urea
HN\\ Q >
148 n«“ Y 186 1-(2-fluoro-5-methylphenyl)-3- {4-[2-(1H-pyrrol-2-yl)pyridin-4-
o yl]phenyl}urea
[y— )

3.1 Compound Synthesis and Characterization .

Preparation of methyl 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrrole-3-carboxylate
A?L?
o—B P |
=
-

To a mixture of methyl-1H-pyrrole-3-carboxylate (5.0 g, 39.9 mmol), bis(pinacolato)diboron
(5.37 g, 21.1 mmol), 4,4’-di-tert-butyl-2,2’-bipyridine (0.054 g, 0.20 mmol) and
[Ir(OMe)(COD)}, (0.067 g, 0.099 mmol) was added cyclohexane (60 mL). The mixture stirred
at 90°C for 5 hours. The mixture was cooled to room temperature and filtered, washing with
ample amounts of water and twice with hexanes. The light orange solid was collected and dried
in a vacuum oven at 55°C to afford methyl 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrrole-3-carboxylate (6.99 g, 70% yield). |

Preparation of 3-(2-Bromo-pyridin-4-yloxy)-benzoic acid

61 -
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A mixture of 2-bromo-4-chloro-pyridine (200mg, 1.04mmol), methyl-3-hydroxybenzoate
(158mg, 1.04mmol), cesium carbonate (507mg, 1.56mmol) in 10ml of anhydrous DMSO was
heated at 66°C for 5 hours. The mixture was dilutéd with ethyl acetate (100ml), washed with
brine (3x50ml), dried over Na,SO, and evaporated to give a colorless oil. The oil was dissolved
in McOH (8ml), and 2M NaOH solution (4ml, 8mmol) was added. The mixturc was hcated at
60°C for 20 minutes, poured into 50ml of water, and acidified to pH =4, The precipitates were
filtered, washed with water and dried in vacuo to give 3-(2-bromo-pyridin-4-yloxy)-benzoic acid
as white solid. Yield: 170mg, 56%.

'HNMR (DMSO-dg) 8: 13.24 (br. s., 1H), 8.27 (d,J = 5.9 Hz, 1H), 7.87 (d, J = 7.6 Hz, 1H),
7.58 - 7.68 (m, 2H), 7.45 - 7.52 (m, 1H), 7.19 (d, J'= 2.1 Hz, 1H), 7.00 (dd, J=5.7,2.2 Hz, 1H)
LR MS (ES-): 292 (M-H), 294

Preparation of 3-(2-Bromo-pyridin-4-yloxy)-N-m-ftolyl-benzamide

= ‘ }
N7 “Br

A mixture of 3-(2-bromo-pyridin-4-yloxy)-benzoié acid (170mg, 0.58mmol), HATU (265mg,
0.69mmol),) m-toluidine (93mg, 0.87mmol) and MN—diisopropylethylamine (164mg, 1.28mmol)
in anhydrous DMF (10ml) was stirred at room temperature for 20 minutes. The mixture was
poured into 100ml of water. The precipitates were filtered, washed with water and dried in
vacuo to give 3-(2-Bromo-pyridin-4-yloxy)-N-m-tolyl-benzamide as off-white solid. Yield:
150mg, 68%. )

'H NMR (DMSO-dg) &: 10.18 (s, 1H), 8.29 (d,J="5.9 Hz, 1H), 791 (d, J = 7.6 Hz, 1H), 7.78 (s,
1H), 7.65 (t, ] = 7.9 Hz, 1H), 7.50 - 7.60 (m, 2H), 7.45 (dd, J= 7.9, 1.8 Hz, 1H), 7.16 - 7.25 (m,
2H), 7.02 (dd, J =5.7,2.2 Hz, 1H), 6.92 (d, ] = 7.6 Hz, 1H), 2.29 (s, 3H)

LR MS (ES+): 405 (M+Na"), 407

LR MS (ES-): 381 (M-H), 383

4

b
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Preparation of 3-(2-Bromo-pyridin-4-yloxy)-N-(2-fluoro-5 -methyl-phenyl)-benzamide

F
/(l,N
(@)
s
N™  "Br .

A mixture of 3+(2-bromo-pyridin-4-yloxy)-benzoic acid (200mg, 0.68mmol), HATU (312mg,
0.82mmol),) 2-fluoro-5-methylaniline (125mg, 1.0mmol) and N,N—diisopropylethylamine
(193mg, 1.5mmol) in anhydrous DMF (10ml) was stirred at 60°C for 90 minutes. The mixture
was poured into 100ml of water. The precipitates were filtered, washed with water and dried in
vacuo to give 3-(2-bromo-pyridin-4-yloxy)-N-(2-fluoro-5-methyl-phenyl)-benzamide as off-
white solid. Yield: 200mg, 74%.

Example 1
[({5-[4-(2-fluoro-5-{[(2-fluoro-5 -methylphenyl)ar;lino]carbonyl}phenoxy)pyridin-Z-yl]- 1H-

pyrrol-3-yl} carbonyl)amino]acetic acid
F
y F
]: l N. ::
o)
N 0

P O

u/\rOH

o)
To a stirred solution of methyl [({5-[4-(2-ﬂuoro-5-i'{[(2-ﬂuoro-5-
methylphenyl)amino] carbonyl}phenoxy)pyridin—25yl]- 1H-pyrrol-3-yl} carbonyl)aminoJacetate
(110mg, 0.21mmol) in a mixture of solvents THF/MeOH (Sml/5ml) was added 1M NaOH
solution (1ml, Immol). The mixture was stirred at room temperature for 1 hour, and poured into
100ml of water. 2M HCI was added until pH = 4. The precipitates were filtered, washed with
water and dried in vacuo to give [({5-[4-(2-fluoro-5- {[(2-fluoro-5-
methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl]-1H-pyrrol-3-yl} carbonyl)aminoJacetic
acid as white solid. Yield: 100mg, 93%.
'HNMR (DMSO-dg) 3: 12.41 (br. s., 1H), 11.87 (br s., 1H), 10.12 (s, 1H), 8.42 (d, J = 5.6 Hz,
1H), 8.19 (t, } = 6.0 Hz, 1H), 7.95 - 8.04 (m, 2H), 7.63 (dd, ] = 10.1, 8.7 Hz, 1H), 7.41 (dd, J =
3.1, 1.6 Hz, 1H), 7.35 (dd, J = 7.3, 1.8 Hz, 1H), 7.27(d,J=2.3 Hz, 1H), 7.09 - 7.18 (m, 2H),
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7.04 (td, 1 =5.3,2.3 Hz, 1H), 6.81 (dd, J = 5.9, 2.3 Hz, 1H), 3.82 (4, ] = 5.9 Hz, 2H), 2.27 (s,
3H)

LR MS (ES-): 505 (M-H)

Example 2
methyl [({5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl]-
1H-pyrrol-3-yl}carbonyl)amino]acetate

F
H 1 3
o} ,
§ o}
P o}
=)
N N
H H/\ro\
o}

Similar procedure as Example 1.

'H NMR (DMSO-dg) : 11.95 (br. s., 1H), 10.12 (s, 1H), 8.44 (d, J = 5.9 Hz, 1H), 8.33 (,J =59
Hz, 1H), 7.97 - 8.03 (m, 2H), 7.61 - 7.67 (m, 1H), 7.45 (br. s., 1H), 7.33 - 7.37 (m, 1H), 7.30 (s,

1H), 7.18 (br. s., 1H), 7.14 (dd, J = 10.3, 8.5 Hz, 1H), 7.02 - 7.08 (m, 1H), 6.86 (br. 5., 1H), 3.91

(d, J=5.9 Hz, 2H), 3.61 (s, 3H), 2.27 (s, 3H)

LR MS (ES+): 521 (MH), 543 (M+Na")

LR MS (ES-): 519 (M-H)

Preparation of 4-(3-Aminophenoxy)-2-chloropyridine

L,

X

| g
N Cl

To a mixture of 3-aminophenol (3.7 g, 34.09 mmol) in DMSO (50 mL) was added Cs2CO3
(30.7 g, 94.46 mmol). The mixture stirred for 10 minutes and then 2,4-dichloropyridine (5.0 g,
33.79 mmol) was added. The mixture was stirred at 120°C for 1.5 h. The mixture was cooled
and diluted with water. The aqueous solution was extracted with EtOAc (3 x 100 mL). The

organic extracts were combined, dried over MgSO4 and concentrated to afford a dark oil. The
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oil was purified via column chromatography, eluting with 30-40% EtOAc/hexanes, to afford 4-
(3-Aminophenoxy)-2-chloropyridine (6.63 g, 89%) as a brown solid.

Preparation of methyl 5—[4-(3-aminophenoxy)pyri(gin-Z-yl]-1H-pyrrole-3-carboxylate

A mixture of 4-(3-aminophenoxy)-2-chloropyridine (4.0 g, 18.13mmol), methyl-(5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrrole-3-carboxylate (6.82 g, 27.16mmol)
and Pd(PPh3)4 (4.20 g, 3.63mmol) was added to a thick walled reaction vessel and purged with
N2. A solution of 2M K2CO3 (13.59 mL) was added, followed by DME (70 mL). The reaction
vessel was sealed and the mixture stirred at 92°C for 18 h. The reaction vessel was cooled to
room temperature and the mixture was filtered over celite, washing with EtOAc. The filtrate was
concentrated and the resultant dark oil was purified via column chromatography, eluting with
40-80% EtOAc/hexanes to afford methyl 5-[4-(3- ammophenoxy)pyndm 2-yl]-1H-pyrrole-3-
carboxylate (2.85 g, 51% yield).

Example 3
({[5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrol-3-

yl]carbonyl}amino)acetic acid

H / ‘ ,
N S f

= O 3

N N i
H H—>—OH .
K :

Similar procedure as Example 1.
'H NMR (DMSO-dg) 8: 12.42 (br. 5., 1H), 11.91 (br. s., 1H), 10.20 (s, 1H), 8.41 (d, ] = 5.6 Hz,
1H), 8.21 (t, J = 5.4 Hz, 1H), 7.76 (s, 1H), 7.65 - 7.73 (m, 2H), 7.36 - 7.47 (m, 2H), 7.26 (br. 5.,
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i
1H), 7.12 (br. 5., 1H), 6.86 - 6.98 (m, 1H), 6.77 (b 5., 1H), 6.56 (s, 1H), 3.81 (d, J = 5.9 Hz,
2H), 2.29 (s, 3H)
LR MS (ES-): 459 (M-H)

Example 4
methyl ({{5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy}pyridin-2-yl)-1H-pyrrol-3-

yl]carbonyl}amino)acetate

DAL
H

= O/

| 0

N =
N
H

N .
H—>—-O‘

(o] CH,

Similar procedure as Example 3.

'"H NMR (DMSO-dg) &: 11.88 (br. s., 1H), 10.19 (s, 1H), 8.40 (d, J = 5.6 Hz, 1H), 8.32 (t, ] = 5.6
Hz, 1H), 7.76 (s, 1H), 7.65 - 7.72 (m, 2H), 7.36 - 7.44 (m, 2H), 7.23 (d, J=2.1 Hz, 1H), 7.08
(br.s., 1H), 6.90 (d, J= 7.3 Hz, 1H), 6.75 (dd, J = 5.6, 1.8 Hz, 1H), 6.56 (s, 1H), 3.89 (d, J=5.6
Hz, 2H), 3.60 (s, 3H), 2.29 (s, 3H)

LR MS (ES+): 475 (MH), 497 (M+Na")

LR MS (ES-): 473 (M-H)

Preparation of 2-Chloro-N-(3-nitrophenyl)pyridine-4-amine

I X

—
Ci N

2

To a degassed (15 min, N,) suspension of 2-chloro-4-iodopyridine (‘3.0 g, 12.53 mmol), 3-
nitroaniline (1.82 g, 13.18 mmol), BINAP (0.39 g, 0.626 mmol) and Cs,COs (8.16 g, 25.04
mmol) in toluene (72 mL) was added Pd(OAc), (0.084 g, 0.374 mmol). The reaction tube was
sealed and the mixture stirred at 90°C for 18 h. The mixture was cooled to rt and filtered,
washing with EtOAc. The orange/yellow solid collected was washed with CH,Cl, until all the
product washed through into the filtrate. The filtrate was concentrated to afford 2-Chloro-N-(3-
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mitrophenyl)pyridine-4-amine as a bright yellow solid. Additional product was collected from
the solid collected upon concentration of the previous filtrate, after washing with CH,Cl,. No

further purification. Total amount of product collected was 2.85 g (91% yield).

Preparation of tert-Butyl 2-chloropyridin-4-yl(3-nitrophenyl)carbamate

>Lojj)\N’<j\No

N

2

Cl N

2

To a stirring solution of 2-Chloro-N-(3-nitropheny!)pyridine-4-amine (2.70 g, 10.82 mmol) in
THF (45 mL) was added Et;N (6.32 mL, 45.3 mmol). The mixture was cooled to 0°C, and
DMAP (0.0135 g, 0.110 mmol) and BOC,0 (2.84 g, 12.99 mmol) were added. The mixture was
warmed to 1t and stirred for 18 h. The mixture was quenched with ice and diluted with water.
Extracted with EtOAc (3 x 200 mL), washed with brine and water, dried (MgSOy), and
concentrated. A dark oil was afforded, which was passed through a pad of silica gcl, cluting
with 1:1 EtOAc/hexanes. Concentrated and dried under high vacuum to afford ter¢-Butyl 2-
chloropyridin-4-yl(3-nitrophenyl)carbamate (3.65 g, 96.5% yield).

Preparation of methyl 5-(4-(tert-butoxycarbonyl(3-nitrophenyl)amino)pyridine-2-yl)-1H-
pyrrole-3-carboxylate

AL,

PP |

Y '

MeO,C

A mixture of fert-Butyl 2-chloropyridin-4-yl(3-nitrophenyl)carbamate (3.65 g, 10.43 mmol),
methyl-(5-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan—2-yl)- 1H-pyrrole-3-carboxylate (5.48 g,
21.82 mmol), xantphos (0.72 g, 1.25 mmol) and Pd,dba; (0.72 g, 0.79 mmol) was added to a
thick walled reaction vessel and purged with Nj. A solution of 2M K,CO; (8.76 mL) was added,
followed by dioxane (67 mL). The reaction vesseliwas sealed and the mixture stirred at 105°C
for 18 h. The reaction vessel was cooled to rt and the mixture was filtered over celite, washing

with EtOAc. The filtrate was concentrated to afford a dark oil, which was purified via column

chromatography eluting with 30-50% EtOAc/hexanes to afford methyl 5-(4-(zerz-
67
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butoxycarbonyl(3-nitrophenyl)amino)pyridine-2-yl)-1 H-pyrrole-3-carboxylate (2.98 g, 65%
yield) as an orange oil.

LY

i

Preparation of methyl 5-(4-((3-nitrophenyl)amino)pyridin-2-yl)-1H-pyrrole-3-carboxylate

N
H
N 'N/
\ |

2

MeO,C

Mcthyl 5-(4-(tert-butoxycarbonyl(3-nitrophenyl)amino)pyridine-2-yl)-1H-pyrrolc-3-carboxylate
(0.40 g, 0.91 mmol) was taken up in toluene (38 mL) and SiO; (9.0 g) was added. The mixture
stirred at reflux for 20 h. The mixture was cooled to rt and filtered over celite, washing with
EtOAc. The filtrate was concentrated to a bright orange color. Thé solid was taken up in
hexanes and filtered. The solid was then washed V\;’ith CH,Cly/hexanes to afford methyl 5-(4-((3-
nitrophenyl)amino)pyridin-2-y1)-1H-pynole-3-carboxylate (0.15 g, 49% yield) as a bright
yellow solid. '

Preparation of methyl 5-(4-((3-aminophenyl)amino)pyridin-2-yl)-1H-pyrrole-3-carboxylate

HN : NH

I
|

2
N
N P
N
\ \
MeO,C

Mecthyl 5-(4-((3-nitrophenyl)amino)pyridin-2-y1)-]iH-pyrrole-3-carboxylatc (1.32 g, 3.9 mmol)
was taken up in EtOAc/EtOH (1:1; 90 mL) and purged with N,. Pd/C (10%, 0.145 g) was added
and the mixture was stirred under an atmosphere of H; at rt for 18 h. The mixture was filtered
over celite, washing with EtOAc/EtOH. The filtrate was concentrated, taken back up in EtOAc
and filtered over celite again to remove any residual catalyst. The filtrate was concentrated
again and taken back up in EtOAc. The solution was filtered and the filtrate was concentrated to
afford a tan solid. The solid was washed with CH;Clz/hexanes (1:2) and dried under high
vacuum to afford methyl 5-(4-((3 -aminophenyl)amino)pyﬁdin-Z-yl)-lH-pyrrole—3-carboxylate
(1.15 g, 96% yield) as a tan solid.
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Example 5
5-[4-({3-[(3-methyl-2-furoyl)aminoJphenyl } amino)pyridin-2-yl]-1H-pyrrole-3-carboxylic acid

ki

To a stirred solution of methyl 5-[4-({3-[(3-methyl-2-furoyl)amino]phenyl}amino)pyridin-2-yl]-
1H-pyrrole-3-carboxylate (10mg, 0.024mmol) in a‘'mixture of solvents THF/MeOH (5ml/5ml)
was added 2ml of 1M NaOH (2mmol) solution. Tllle mixture was heated in a 60°C bath for 16
hours, cooled to room temperature and poured into.‘ 100ml of water. 2M HCI was added until pH
= 5. The resulting precipitates were filtered, washéd with water, and dried in vacuo to give 5-[4-
({3-[(3-methyl-2-furoyl)aminoJphenyl} amino)pyridin-2-yl]-1H-pyrrole-3-carboxylic acid as
light brown solid. Yield: 2mg. |

Example 6

methyl 5-[4-({3-[(3-methyl-2-furoyl)amino]phenyl}amino)pyridin-2-yl}-1H-pyrrole-3-
carboxylate

A mixture of 3-methyl-2-furoic acid (22 mg, 0.18rx}rnol), HATU (73mg, 0.19mmol) and N, N-
diisopropylethylamine (45mg, 0.35mmol) in anhydrous DMF (10ml) was stirred at room
temperature for 10 minutes, followed by addition of methyl 5-(4-((3-
aminophenyl)amino)pyridin-2-yl)-1H-pyrrole-3-carboxylate (50mg, 0.16mmol). The mixture
was stirred at room temperature for 3 hours and poured into 100ml of water. The precipitates
werc filtered, washed with water and dried in vacuo to give methyl 5-[4-({3-[(3-mcthyl-2-
furoyl)amino]phenyl}amino)pyridin-2-yl]-1H-pyrrble-3-carboxylat;e: as off-white solid. Yield:
10mg, 15%. "
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'"H NMR (DMSO-dg) 8: 13.60 (br. s., 1H), 12.37 (br. s., 1H), 10.14 (s, 1H), 8.15 (d, ] = 6.5 Hz,
1H), 7.86 (t, = 1.9 Hz, 1H), 7.77 (d, ] = 1.8 Hz, 1H), 7.58 (br. s., 1H), 7.52 (d, ] = 7.6 Hz, 1H),
7.32 - 7.38 (m, 2H), 7.22 (br. s., 1H), 6.97 (d, ] = 7.6 Hz, 1H), 6.86 (dd, J = 6.2, 2.1 Hz, 1H),
6.57 (d,J = 1.8 Hz, 1H), 3.71 (s, 3H), 2.32 (s, 3H)

LR MS (ES+): 417 (MH) | |
LR MS (ES-): 415 (M-H) ¢

Example 7
5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl}-N-
hydroxy-1H-pyrrole-3-carboxamide

Similar procedure as Example 1. .

'HNMR (DMSO-dg) 6: 11.85 (br. s., 1H), 10.56 (t;r. s., 1H), 10.12 (s, 1H), 8.66 (br. s., 1H),
8.41(d, J=5.6 Hz, 1H), 7.99 (d, J = 7.3 Hz, 2H), 7.63 (t, ] = 9.4 Hz, 1H), 7.30 - 7.40 (m, 2H),
7.27 (br. s., 1H), 7.10 - 7.18 (m, 1H), 7.01 - 7.10 (m, 2H), 6.75 - 6.85 (m, 1H), 2.26 (s, 3H)
LR MS (ES+): 487 (M+Na")

LR MS (ES-): 463 (M-H)

Example 8
4-fluoro-N-(2-fluoro-5-methylphenyl)-3-[(2- {4-[(3-hydroxypiperidin-1-yl)carbonyl]-1H-pyrrol-
2-yl}pyridin-4-yl)oxy]benzamide
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Similar procedure as Example 1.
LR MS (ES+): 533 (MH), 555 (M+Na")
LR MS (ES-): 531 (M-H)

Example 9

N-(2,3-dihydroxypropyl)-5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-
2-yl]-1H-pyrrole-3-carboxamide

F
N
(0]
x o}
(o] CH,

N/Y\
OH

HO

Similar procedure as Example 1.

'HNMR (DMSO-ds) 3: 11.83 (br. 5., 1H), 10.11 (s, 1H), 8.41 (d, T = 5.6 Hz, 1H), 7.89 (d,J =
7.0 Hz, 1H), 7.83 (t, ] = 5.6 Hz, 1H), 7.77 (s, 1H), 7.63 (t, J = 7.9 Hz, 1H), 7.42 - 7.46 (m, 1H),
7.39(d, J=1.5Hz, 1H), 7.35 (d, J = 7.3 Hz, 1H), 7'.25 (d, J=2.1 Hz, 1H), 7.09 - 7.16 (m, 2H),
7.02-7.06 (m, 1H), 6.76 (dd, J = 5.7, 2.5 Hz, 1H), 4.77 (d, ] = 5.0 Hz, 1H), 4.53 (t, } = 6.0 Hz,
1H), 3.50 - 3.56 (m, 1H), 3.25 - 3.30 (m, 3H), 3.08 - 3.14 (m, 1H), 2.27 (s, 3H)

LR MS (ES+): 505 (MH), 527 (M+Na")

LR MS (ES-): 503 (M-H)

Example 10

N-(2-fluoro-5-methylphenyl)-3-[(2- {4-[(3-hydroxypyrrolidin-1-yl)carbonyl]-1H-pyrrol-2-
yl} pyridin-4-yl)oxy]benzamide

D

F
O CH,
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A mixture of 5-{4-[3-(2-Fluoro-5-methyl-phenylcarbamoyl)-phenoxy]-pyridin-2-yl}-1H-
pyrrole-3-carboxylic acid (50mg, 0.12mmol), HATU (55mg, 0.14mmol) and N,N-
diisopropylethylamine (34mg, 0.26mmol) in anhydrous DMF (8ml) was stirred at room
temperature for 10 minutes, followed by addition of (S)-3-pyrrolidinol (16mg, 0.18mmol). The
mixture was stirred for another 10 minutes and poured into 100ml of water. The precipitates
were filtered, washed with water and dried in vacuo to give N-(2-fluoro-5-methylphenyl)-3-[(2-
{4-[(3-hydroxypyrrolidin-1-yl)carbonyl]-1H-pyrrol-2-yl} pyridin-4-yl)oxy]benzamide as white
solid. Yield: 40mg, 69%.

'HNMR (DMSO-de) &: 11.91 (br. 5., 1H), 10.12 (5, 1H), 842 (d,J=56Hz, 1H), 7.89(d,J =
7.6 Hz, 1H), 7.76 (s, 1H), 7.63 (t,J = 7.9 Hz, 1H), 7.32 - 7.51 (m, 3H), 7.26 (d, ] = 6.7 Hz, 1H),
6.99 - 7.20 (m, 3H), 6.73 (dd, 1H), 4.91 (br. s., 1H), 4.30 (br. 5., 1H), 3.76 (br. 5., 2H), 3.50 (br.
s., 2H), 2.28 (s, 3H), 1.86 (br. s., 2H)

LR MS (ES+): 501 (MH), 523 (M+Na")

LR MS (ES-): 499 (M-H)

Example 11
5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl]-N-hydroxy-1H-

pyrrole-3-carboxamide

Similar procedure as Example 10.

'H NMR (DMSO-dg) &: 11.84 (br. 5., 1H), 10.56 (br. s., 1), 10.10 (s, 1H), 8.65 (br. s., 1H),
8.40 (d, J = 5.6 Hz, 1H), 7.89 (d, J = 7.6 Hz, 1H), 7.76 (br. s., 1H), 7.63 (t, ] = 7.9 Hz, 1H), 7.44
(dd, J=7.9, 1.5 Hz, 1H), 7.35 (d, ] = 6.7 Hz, 1H), 7.31 (br. 5., 1H), 7.25 (d, ] = 1.8 Hz, 1H), 7.13
(dd, J=10.3, 8.5 Hz, 1H), 7.01 - 7.07 (m, 2H), 6.75 (dd, J = 5.7, 2.2 Hz, 1H), 2.27 (s, 3H)

LR MS (ES+): 469 (M+Na" ‘

LR MS (ES-): 445 (M-H)

72

fzﬁb



10

15

20

WO 2011/028995 ' PCT/US2010/047800
18572 PC1(AF)

Preparation of 3-(2-Chloropyridin-4-yloxy)-4-fluorobenzoic acid methyl ester
F

O COOCH;,

I AN
N al

4-Fluoro-3-hydroxybenzoic acid methyl ester (1 70 g, 10.0 mmol) was dissolved in
dimethylformamide (9 mL) under nitrogen at room temperature. Sodium hydride (60% oil
dispersion, 0.48 g, 12 mmol) was added in portions over 30 min. The reaction was stirred for 90
minutes and then cooled in an ice bath. 2-Chloro-4-nitropyridine (1.58 g, 10.0 mmol) was added
in small portions over 50 min. The reaction was stirred at room temperature for 17.5 h. Water
(200 ml) was added and the mixture stirred until a brown lump formed. The water was decanted
and the residue dissolved in EtOAc (150 mL). The solution was washed with brine, dried
(MgSO0,), filtered and evaporated to give 3-(2-Chloropyridin-4-yloxy)-4-fluorobenzoic acid
methyl ester. Yield: 3.10 g. i :

Preparation of 3-(2-Chloropyridin-4-yloxy)-4-fluorobenzoic acid

T
QO COOH

X
=
N

Cl

3-(2-Chloropyridin-4-yloxy)-4-fluorobenzoic acid methyl ester (2.81 g, 10.0 mmol) was
dissolved in tetrahydrofuran (15 mL) and mixed with 2M lithium hydroxide (15 mL, 30 mmol).
The suspension was stirred for 5 h. To the reaction was added water, then extracted with EtOAc.
The aqueous layer was treated with 6M HCI (5 mL, 30 mmol) and {ilen extracted with EtOAc
(3x25 mL). The extract was dried (MgSOy), filtered and evaporated to 3-(2-Chloropyridin-4-
yloxy)-4-fluorobenzoic acid. Yield: 2.22 g, 83%.

Preparation of 3-(2-Chloropyridin—4-yloxy)-4-ﬂuofo-N—(2-ﬂuoro—S-methylphenyl)benzarnide
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A solution of 3-(2-Chloropyridin-4-yloxy)-4-fluorobenzoic acid (2.22 g, 8.29 mmol), 2-fluoro-5-
methylaniline (1.56 g, 12.4 mmol), O-(7-azabenzotriazol-1-yl)-N,N,N’ N’-tetramethyluronium
hexafluorophosphate (HATU, 3.78 g, 9.95 mmol) and N-methylmorpholine (2.00 mL, 18.2
mmol) in dimethylformamide (22 mL) was heated at 90°C for 2 h. The solvent was evaporated
in vacuo at 50°C. To the residue was added water resulting in a thick oil. The water was
decanted and the oil dissolved in EtOAc then extracted twice with water, 1M hydrochloric acid
and brine. The organic layer was dried (MgSQy), filtered and evaporated to crude 6 (3.37 g).
Trituration with dichloromethane (25 mL) gave 3-(2-Chloropyridin-4-yloxy)-4-fluoro-N-(2-
fluoro-5-methylphenyl)benzamide as white solid. Yield: 1.788 g, 58%.

Example 12
methyl 5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl } phenoxy)pyridin-2-yl]-1H-

pyrrole-3-carboxylate

N ;
O i

O
N =
HN—/
A mixture of 3-(2-Chloropyridin-4-yloxy)-4-fluoro-N-(2-fluoro-5-methylphenyl)benzamide
(1.217 g, 3.25 mmol), methyl 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborblan-2-yl)-1H-pyrrole-3-
carboxylate (1.63 g, 6.50 mmol) and potassium carbonate (0.67 g, 4.87 mmol) in water (2.5 mL)

COOCH;

and dioxane (15 mL) was purged with nitrogen for several minutes. To the mixture was added
tetrakis-triphenylphosphine palladium(0) (0.18 g, (,0. 16 mmol). The reaction was sealed under
nitrogen and heated at 100°C for 15 h. The cooled reaction was mixed with dichloromethane and
filtered through Celite. The red solution was evapdrated. The resulting oil was dissolved in
dichloromethane, put on a column of silica gel (80 g) and eluted with hexane/EtOAc (1:1) to
afford methyl 5-[4-(2-fluoro-5- {[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-
yl]-1H-pyrrole-3-carboxylate as white solid. Yield: 1.162 g, 77%.

Example 13

5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)aminn]carbonyl } phendxy)pyridin-2-yl]-1H-
pyrrole-3-carboxylic acid :
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Similar procedure as Example 12. |

'H NMR (DMSO-dg) &: 12.03 (br. s., 1H), 11.85 (br. s., 1H), 10.11 (s, 1H), 8.42 (d, J = 5.6 Hz,
1H), 7.98 (d, J = 6.2 Hz, 2H), 7.62 (t, = 9.4 Hz, 1H), 7.43 (br. s., 1H), 7.30 - 7.39 (m, 2H), 7.08
- 7.19 (m, 2H), 7.04 (br. s., 1H), 6.79 (d, J = 3.2 Hz, 1H), 2.26 (s, 3H)

10

15

20

25

30

LR MS (ES-): 448 (M-H)

Example 14

N-ethyl-5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)- 1H-pyrrole-3-carboxamide

QW
QAR
H
D O/

O

Similar procedure as Example 31.

LR MS (ES+): 453 (M+Na®)

Example 15

W
\:

'
4

N-(2,3-dihydroxypropyl)-5-(4- {3-[(3-methyl-2-furoyl)aminophenoxy} pyridin-2-yl)-1H-

pyrrole-3-carboxamide

Similar procedure as Example 31.
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'HNMR (DMSO-dq) 5: 11.83 (br. 5., 1H), 10.21 (s, 1H), 8.40 (d, ] = 5.9 Hz, 1H), 7.85 (t, J = 6.0
Hz, 1H), 7.78 (s, 1H), 7.63 - 7.74 (m, 2H), 7.35 - 7.48 (m, 2H), 723 (d, J = 2.1 Hz, 1H), 7.10 (s,

1H), 6.85 - 6.96 (m, 1H), 6.75 (dd, J=5.7,2.2 Hz, 1H), 6.57 (s, 1H), 4.78 (d, ] = 4.7 Hz, 1H),
453 (t,J=5.9 Hz, 1H), 3.48 - 3.61 (m, 1H), 3.24 - 3.33 (m, 3H), 3.04 - 3.19 (m, 1H), 2.30 (s,
3H)

LR MS (ES+): 499 (M+Na")

LR MS (ES-): 475 (M-H)

Examplc 16
5-(4-{3-[(3-methyl-2-furoyl)aminophenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxamide

Similar procedure as Example 31.

'H NMR (DMSO0-d) 8: 11.83 (br. s., 1H), 10.21 (s, 1H), 8.40 (d, J = 5.9 Hz, 1H), 7.77 (s, 1H),
7.65 -7.74 (m, 2H), 7.31 - 7.48 (m, 3H), 7.23 (d, J = 1.2 Hz, 1H), 7.07 (br. s., 1H), 6.86 - 6.95
(m, 1H), 6.75 (d, J=3.5 Hz, 2H), 6.57 (s, 1H), 2.30 (s, 3H)

LR MS (ES-): 401 (M-H)

Example 17
N-hydroxy-5-(4-{3-[(3-methyl-2- -furoyl)aminoJphenoxy} pyridin-2- yl) 1H-pyrrole-3-

carboxamide

Similar procedure as Example 31.
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'"H NMR (DMSO-d) &: 11.84 (br. s., 1H), 10.49 - 10.64 (m, 1H), 10.20 (s, 1H), 8.60 - 8.74 (m,
1H), 8.39 (d, ] = 5.9 Hz, 1H), 7.65 - 7.81 (m, 3H), 7.41 (t, ] = 7.9 Hz, 1H), 7.32 (br. 5., 1H), 7.23

(s, 1H), 7.02 (br. s., 1H), 6.85 - 6.94 (m, 1H), 6.69 - 6.78 (m, 1H), 6.57 (s, 1H), 2.30 (s, 3H)
LR MS (ES-): 417 (M-H)

Example 18
N-(3-{[2-(4-{[(3R)-3-hydroxypyrrolidin-1-yl]carbonyl} - 1 H-pyrrol-2-yl)pyridin-4-ylJoxy} phenyl)-3-methyl-2-

/@\ o Chiral

o4

furamide

Similar procedure as Example 31.

'H NMR (DMSO-de) 5: 11.90 (br. s., 1H), 10.20 (s, 1H), 8.40 (d, ] = 5.6 Hz, 1H), 7.77 (d, J =
1.5 Hz, 1H), 7.64 - 7.73 (m, 2H), 7.36 - 7.46 (m, 2H), 7.21 - 7.30 (m, 1H), 7.03 - 7.13 (m, 1H),
6.85-6.93 (m, 1H), 6.70 (dd, J = 5.7, 2.2 Hz, 1H), 6.57 (d, J = 1.5 Hz, 1H), 4.90 (br. 5., 1H),
4.30 (m, 1H), 3.76 (m, 1H), 3.49 (m, 2H), 2.30 (s, 3H), 1.86 (m, 2H)

LR MS (ES-): 471 (M-H)

Example 19
5-{4-[3-(2-Fluoro-5-methyl-phenylcarbamoyl)-phenoxy]-pyridin-2-yl} -1H-pyrrole-3-carboxylic

acid

To a stirred solution of 5- {4-[3-(2-Fluoro-5-methyl-phenylcarbamoyl)-phenoxy]—pyridin-2-yl} -
1H-pyrrole-3-carboxylic acid methyl ester (140mg; 0.3 1mmol) in THF (8ml) was added SM

NaOH solution (1ml, Smmol). The mixture was heated at 70°C for 3 hours, cooled to room

e
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temp, and poured into 100ml of water. 2M HCl was added until pH = 4. The precipitates were
filtered, washed with water, and dried to give 5-{4-[3-(2-Fluoro-5-methyl-phenylcarbamoyl)-
phenoxy]-pyridin-2-yl}-1H-pyrrole-3-carboxylic acid as white solid. Yield: 120mg, 92%.
'HNMR (ds-DMSO): 12.03 (br. s., 1H), 11.89 (br. s, 1H), 10.11 (s, 1H), 8.42 (d, J= 5.6 Hz,
1H), 7.89 (d, J = 7.3 Hz, 1H), 7.77 (s, 1H), 7.56 - 7.71 (m, 1H), 7.30 - 7.54 (m, 4H), 6.97 - 7.23
(m, 3H), 6.75 (dd, J = 5.6, 2.1 Hz, 1H), 2.28 (s, 3H)

LR MS (ES+): 454 (M+Na")

LR MS (ES-): 430 (M-H)

Example 20

5-{4-[3-(2-Fluoro-5-methyl-phenylcarbamoyl)-phenoxy]-pyridin-2-yl} -1H-pyrrole-3-carboxylic

acid methyl ester

A mixture of 3-(2-bromo-pyridin-4-yloxy)-N-(2-fluoro-5-methyl-phenyl)-benzamide (200mg,
0.50 mmol), methyl-(5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrrole-3-carboxylate
(251mg, 1.0 mmol) and PdCl,(dppf)-CH,Cl, (10mg, 0.012 mmol) was added to a thick-walled
reaction vessel and purged with N,. A solution of 2M Na,CO; (0.5 mL) was added, followed by
DMSO (8 mL). The reaction vessel was sealed and the mixture stirred at 95°C for 16 h. The
reaction vessel was cooled to room temperature and the mixture was poured into 100ml of water.
The precipitates were filtered, washed with water and dried to give the crude, which was purified
via column chromatography eluting with 30-40% EtOAc/hexanes to afford 5-{4-[3~(2-Fluoro-5-
methyl-phenylcarbamoyl)-phenoxy]-pyridin-2-yl}-1 H-pyrrole-3-caijboxylic acid methyl ester
(150mg, 58% yield). )

'H NMR (ds-DMSO): 12.14 (br. s., 1H), 10.11 (s, 1H), 8.43 (d, J = 5.6 Hz, 1H), 7.89 (d, ) = 7.9
Hz, 1H), 7.77 (s, 1H), 7.64 (t, ] = 7.9 Hz, 1H), 7.41 - 7.50 (m, 3H), 7.35 (s, 1H), 7.09 - 7.21 (m,
2H), 7.06 (dd, J = 5.1, 1.9 Hz, 1H), 6.76 (dd, J = 5.6, 2.3 Hz, 1H), 3.70 (s, 3H), 2.28 (s, 3H)

LR MS (ES+): 468 (M+Na") .

LR MS (ES-): 444 (M-H)
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Example 21

Similar procedure as Example 25.

2,3-dihydroxypropyl 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-
carboxylate '

Example 22
5-[4-(3-m-Tolylcarbamoyl-phenoxy)-pyridin-2-yl]-1H-pyrrole-3-carboxylic acid

Similar procedure as Example 19. _

'H NMR (DMSO-ds) 3: 12.03 (br. s., 1H), 11.86 (br. s., 1H), 10.19:(5, 1H), 8.42 (d, J = 5.6 Hz,
1H), 7.88 (d, ] = 7.9 Hz, 1H), 7.78 (s, 1H), 7.50 - 7.69 (m, 3H), 7.32 - 7.46 (m, 3H), 7.21 (t,J =
7.8 Hz, 1H), 7.06 (s, 1H), 6.91 (d, J = 7.3 Hz, 1H), 6.74 (dd, J = 5.6, 2.3 Hz, 1H), 2.28 (s, 3H)

Example 23
5-[4-(3-m-Tolylcarbamoyl-phenoxy)-pyridin-2-yl}-1H-pyrrole-3-carboxylic acid methyl ester

Similar procedure as Example 20. ’ i
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'"H NMR (DMSO-de) &: 12.14 (br. s., 1H), 10.18 (s, 1H), 8.43 (d, J = 5.6 Hz, 1H), 7.89 (d, J =
7.9 Hz, 1H), 7.78 (s, 1H), 7.50 - 7.68 (m, 3H), 7.38 - 7.48 (m, 3H), 7.21 (t, J = 7.8 Hz, 1H), 7.12
(s, 1H), 6.91 (d, J = 7.6 Hz, 1H), 6.75 (dd, J = 5.7, 2.2 Hz, 1H), 3.70 (s, 3H), 2.28 (s, 3H)

LR MS (ES+): 450 (M+Na" |

LR MS (ES-): 426 (M-H)

Example 24 .
2-hydroxyethyl 5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino } phenoxy)pyridin-2-y1]-1H-

pyrrole-3-carboxylate

Qe
= S / ]
» 0
N //
N 9N on

Similar procedure as Example 25.

'HNMR (ds-DMSO): 12.13 (br. s., 1H), 10.13 (s, 1H),8.43(d,J = 5.9 Hz, 1H), 7.68 (d, 1= 5.0
Hz, 1H), 7.56 - 7.64 (m, 2H), 7.40 - 7.52 (m, 3H), 7.14 (s, 1H), 7.03 (d, ] = 5.0 Hz, 1H), 6.89 -
6.98 (m, 1H), 6.76 (dd, J = 5.7, 2.2 Hz, 1H), 4.83 (t, ] = 5.9 Hz, 1H), 4.15 (t, ] = 5.1 Hz, 2H),
3.64 (q, J=5.6 Hz, 2H), 2.44 (s, 3H)

LR MS (ES+): 486 (M+Na")

LR MS (ES-): 462 (M-H)

Example 25
2-hydroxyethyl 5-(4- {3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-

carboxylate
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A mixture of 5-(4-{3-[(3 -methyl-2-fur_oyl)amino]phenoxy}pyfidin-é-yl)-1H-pyrrole-3-
carboxylic acid (70mg, 0.17mmol), ethylene glycol (1ml), 1-ethyl-3-(3-
dimethyllaminopropyl)carbodiimide hydrochloride (EDCe HCI, 40mg, 0.21mmol) and 4-
dimethylaminopyridine (DMAP, 10mg, 0.08mmol) in anhydrous DMF (10ml) was stirred at
70°C for 3 hours then room temperature for 16 hours. The mixture was poured into 100ml of
water. Saturated NaHCO; solution was added until pH =9. The precipitates were filtered,
washed with water and dried in vacuo to give the crude, which was purified by silica gel
chromatography eluting with a gradient of 3~4% MeOH/CHCI; to give 2-hydroxyethyl 5-(4-{3-
[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxylate as white solid.
Yield: 40mg, 51%. _

'HNMR (d6-DMSO): 12.13 (br. s., 1H), 10.22 (s, iH), 8.43 (d, J =59 Hz, 1H), 7.79 (s, 1H),
7.70 (s, 2H), 7.36 - 7.54 (m, 3H), 7.13 (br. s., 1H), 6.86 - 6.97 (m, 1=H), 6.72 - 6.80 (m, 1H), 6.59
(s, 1H), 5.75 (s, 1H), 4.83 (t, ] = 5.3 Hz, 1H), 4.144(‘[, J=4.7 Hz, 2H), 3.58 - 3.69 (m, 2H), 2.32
(s, 3H)

LR MS (ES+): 470 (M+Na")

LR MS (ES-): 446 (M-H)

Example 26
5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino } phenoxy)pyridin-2-yl]-1H-pyrrole-3-carboxylic

acid
Qg s
o) N™ N , '
H / ‘
x
| o :
N —
N
A OH

Similar procedure as Example 32. ,

'H NMR (ds-DMSO): 12.04 (br. s., 1H), 11.87 (s, 1H), 10.13 (s, 1H), 8.42 (d, J = 6.2 Hz, 1H),
7.68 (d, ] =4.7 Hz, 1H), 7.57 - 7.64 (m, 2H), 7.40 ' 7.49 (m, 2H), 7.38 (dd, J=3.2, 1.5 Hz, 1H),
7.05 -7.09 (m, 1H), 7.03 (d, = 5.0 Hz, 1H), 6.90 - 6.97 (m, 1H), 6.75 (dd, J= 5.7, 2.5 Hz, 1H),
2.44 (s, 3H)

LR MS (ES+): 442 (M+Na")
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LR MS (ES-): 418 (M-H)

{
Example 27

methyl 5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino } phenoxy)pyridin-2-yl}- 1H-pyrrole-3-
carboxylate

O-CH,

Similar procedure as Example 33.

'H NMR (DMSO-dg) &: 12.12 (br.s., 1H), 10.10 (s, 1H), 8.35 - 8.45 (m, 1H), 7.65 (d,J=5.0
Hz, 1H), 7.55 - 7.60 (m, 2H), 7.37 - 7.45 (m, 3H), 7.10 (s, 1H), 7.00 (d, J = 5.0 Hz, 1H), 6.87 -
6.93 (m, 1H), 6.73 (dd, J = 5.6, 2.3 Hz, 1H), 3.69 (s, 3H), 2.41 (s, SH)

LR MS (ES+): 456 (M+Na") | |

LR MS (ES-): 432 (M-H)

Example 28

5-(4-{4-fluoro-3-[(3-methyl-2-furoyl)amino]phencxy } pyridin-2-yl)-1H-pyrrole-3-carboxylic
acid

To a stirred solution of methyl 5-(4- {4-fluoro-3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-
y1)-1H-pyrrole-3-carboxylate
(20mg, 0.046mmol) in a mixture of solvents THF/MeOH (5ml/Sml) was added 3ml of 1M
NaOH (3mmol) solution. The mixture was heated'in a 72°C bath for 3 hours, cooled to room
temperature and poured into 50ml of water. 2M HC! was added until pH = 4. The resulting
precipitates were filtered, washed with water, and dried in vacuo to give 5-(4- {4-fluoro-3-[(3-
methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxylic acid as light gray solid.
Yield: 19mg, 100%.
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LR MS (ES-): 420 (M-H)
Example 29

methyl 5-(4-{4-fluoro-3-[(3-methyl-2-furoyl)aminoJphenoxy} pyridin-2-y1)-1H-pyrrole-3-

carboxylate

A
P/

N =

N / O—CH3
H i

Similar procedure a» L.Aauipic 2J.

'"HNMR (ds-DMSO): 12.15 (br. s., 1H), 9.74 (s, 1H), 8.43 (d, J = 5.6 Hz, 1H), 7.81 (d,J = 1.8
Hz, 1H), 7.60 (dd, J = 6.4, 2.9 Hz, 1H), 7.34 - 7.50 (m, 3H), 7.02 - 7.18 (m, 2H), 6.75 (dd, J =
5.6,2.3 Hz, 1H), 6.60 (d, J = 1.5 Hz, 1H), 3.72 (s, 3H), 2.31 (s, 3H)

LR MS (ES+): 458 (M+Na")

LR MS (ES-): 434 (M-H)

Example 30
N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5-(4- {3-[(3-methyl-2-
furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxamide

Similar procedure as Example 101.

'HNMR (ds-DMSO): 11.83 (br. s, 1H), 10.20 (s, 1H), 8.39 (d, ] = 5.6 Hz, 1H), 7.77 (d, I = 1.5
Hz, 1H), 7.65 - 7.72 (m, 2H), 7.37 - 7.45 (m, 1H), 7.32 (d, J = 2.1 Hz, 1H), 7.27 (dd, ] = 2.9, 1.5
Hz, 1H), 6.96 - 6.99 (m, 1H), 6.87 - 6.92 (m, 1H), 6.71 (dd, J = 5.6, 2.3 Hz, 1H), 6.57 (d, J = 1.8

Hz, 1H), 3.35 (s, 6H), 2.30 (s, 3H)
LR MS (ES+): 501 (M+Na")
LR MS (ES-): 477 (M-H)
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Example 31
N-(3-{[2-(4-{[(35)-3-hydroxypyrrolidin-1-yl]carbonyl} -1H-pyrrol-2-yl)pyridin-4-
ylloxy} phenyl)-3-methyl-2-furamide

Chiral
H%
O

A mixture of 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-3-
carboxylic acid (60mg, 0.15mmol), HATU (68mg, 0.18mmol) and N, N-diisopropylethylamine
(43mg, 0.33mmol) in anhydrous DMF (10ml) was stirred at room temperature for 10 minutes,
followed by addition of (S)-3-pyrrolidinol (16mg, 0.18mmol). The mixture was stirred for
another 10 minﬁtes and poured into 100ml of water. 2M HCI was added dropwise until pH =
4~5. The precipitates were filtered, washed with water and dried in vacuo to give N-(3-{[2-(4-
{{(3S)-3-hydroxypyrrolidin-1-yl]carbonyl} -1H-pyrrol-2-yl)pyridin-4-ylJoxy} phenyl)-3-methyl-
2-furamide as white solid. Yield: 40mg, 56%.

'"H NMR (de-DMSO): 11.95 (br. s., 1H), 10.21 (s, 1H), 8.41 (d, J=5.6 Hz, 1H), 7.77 (d,J = 1.8
Hz, 1H), 7.64 - 7.74 (m, 2H), 7.35 - 7.51 (m, 2H), 7.29 (br. s., 1H), 7.12 (br. 5., 1H), 6.90 (dd, J
=8.1, 1.3 Hz, 1H), 6.73 (dd, J = 5.7,2.2 Hz, 1H), 6.57 (d, ] = 1.8 Hz, 1H), 4.20 - 4.36 (m, 1H),
3.66 - 3.88 (m, 2H), 3.42 - 3.60 (m, 3H), 2.30 (s, 3H), 1.66 - 2.03 (m, 2H)

LR MS (ES+): 495 (M+Na")

LR MS (ES-): 471 (M-H)

Example 32 “
5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-3-carboxylic acid

84



10

15

25

WO 2011/028995 PCT/US2010/047800
18572 PCi (AF)

Y

To a stirred solution of methyl 5-(4-{3-[(3-methyl-Q-ﬁlroyl)amino][;henoxy}pyridin—2-yl)—1H-
pyrrole-3-carboxylate (1.30g, 3.12mmol) in a mixture of solvents THF/MeOH (10ml/10ml) was
added 2ml of 5M NaOH (10mmol) solution. The mixture was heated in a 68°C bath for 8 hours,
cooled to room temperature and poured into 200ml of water. 2M HCI was added until pH = 3.
The resulting precipitates were filtered, washed with water, and dried in vacuo to give 5-(4-{3-
[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2 -yl) 1H-pyrrole-3-carboxylic acid as white solid.
Yield: 1.20g, 95%.

"HNMR (dg-DMSO): 11.98 (br. s., 1H), 10.22 (s, 1H), 8.42 (d, J = 5.6 Hz, 1H), 7.79(d, J = 1.2
Hz, 1H), 7.61 - 7.76 (m, 2H), 7.27 - 7.51 (m, 3H), 7.04 (br. s., 1H), 6.85 - 6.98 (m, 1H), 6.73
(dd, J=5.7,2.2 Hz, 1H), 6.59 (d, J = 1.5 Hz, 1H), 2.32 (s, 3H)

LR MS (ES-): 402 (M-H) v
Example 33

methyl 5-(4- {3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxylate

A mixture of 3-methyl-2-furoic acid (490 mg, 3.88mmol), HATU (1.71 g, 4.5mmol) and N, N-
diisopropylethylamine (1.0g, 7.8mmol) in anhydrous DMF (10ml) was stirred at room
temperature for 10 minutes, followed by addition of methyl 5-[4-(3-aminophenoxy)pyridin-2-
yl]-1H-pyrrole-3-carboxylate (1.0g, 3.24mmol). The mixture was stirred at 50°C for 2 hours and
poured into 100ml of water. 2M HCI was added dropwise until pH = 4~5. The precipitates were
filtered, washed with water and dried in vacuo to give methyl 5-(4-{3-[(3-methyl-2-
furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxylate as white solid. Yield: 1.30g,
96%. '

'H NMR (ds-DMSO): 12.15 (br. 5., 1H), 10.22 (s, iH), 843(d,J=59Hz 1H),7.79(d,J=1.5
Hz, 1H), 7.68 - 7.74 (m, 2H), 7.38 - 7.47 (m, 3H), 7.09 - 7.14 (m, 1H), 6.88 - 6.94 (m, 1H), 6.75
(dd, J=5.6,2.3 Hz, 1H), 6.59 (d, J = 1.5 Hz, 1H), 3.72 (s, 3H), 2.32 (s, 3H)

LR MS (ES+): 440 (M+Na") '

LR MS (ES-): 416 (M-H) g
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Example 34
3-methyl-N-(3- {[2-(1H-pyrrol-2-yl)pyridin-4-ylJoxy} phenyl)-2-furamide

JOW:
O
0 N
|\

N =

N/,

A mixture of 3-methyl-2-furoic acid (60 mg, 0.48rﬁmol), HBTU (198 mg, 0.52mmol) and N,N-
diisopropylethylamine (129mg, 1.0mmol) in anhydrous DMF (10ml) was stirred at room
temperature for 10 minutes, followed by addition o.f 3-{[2-(1 H-pyrrol-2-yl)pyridin-4-
ylloxy}aniline (100mg, 0.40mmol). The mixture was stirred at 70°C for 3 hours and poured into
100ml of water. The precipitates were filtered, washed with water and dried in vacuo to give the
crude, which was purified by silica gel chromatography eluting with 3-5% MeOH/CHCl; to give
3-methyl-N-(3- {[2-(1H-pyrrol-2-yl)pyridin-4-ylJoxy} phenyl)-2-furamide as white solid. Yield:
52mg, 36%. '

'H NMR (ds-DMSO): 11.46 (br. s., 1H), 10.19 (s, iH), 8.36 (d,J= 6.2 Hz, 1H), 7.77(d,J= 1.8
Hz, 1H), 7.64 - 7.72 (m, 2H), 7.35 - 7.44 (m, 1H), 7.8 (d, J=2.1Hz, 1H), 6.86 - 6.91 (m, 1H),
6.81 - 6.86 (m, 1H), 6.68 - 6.74 (m, 1H), 6.65 (dd, J = 5.7, 2.5 Hz, 1H), 6.57 (d, J = 1.8 Hz, 1H),
6.06 - 6.13 (m, 1H), 2.30 (s, 3H)

LR MS (ES+): 360 (M+H)

LR MS (ES-): 358 (M-H) A

Example 35
methyl 4-(4- {3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-y1)-1H-pyrrole-2-carboxylate

oW
O N =
e

\ i
2 0 '

N\\
N  O—

Similar procedure as Example 33.
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'HNMR (d6-DMSO): 12.18 (br. s., 1H), 10.19 (s, 1H), 8.37 (d, ] = 5.6 Hz, 1H), 7.77 (d, J = 1.8
Hz, 1H), 7.59 - 7.72 (m, 3H), 7.33 - 7.44 (m, 2H), 7.25 - 7.32 (m, 1H), 6.83 - 6.93 (m, 1H), 6.66
(dd, J=5.6,2.3 Hz, 1H), 6.57 (d, ] = 1.2 Hz, 1H), 3.76 (s, 3H), 2.30 (s, 3H)

LR MS (ES+): 440 (M+Na")

LR MS (ES-): 416 (M-H)

Example 36
2-fluoro-5-methyl-N-(4- {[2-(1H-pyrrol-2-yl)pyridin-4-yljoxy} phenyl)benzamide

Similar procedure as Example 37. :

'"H NMR (ds-DMSO): 11.44 (br.s., 1H), 10.47 (s, 1H), 8.33 (d, ) = 5.6 Hz, 1H), 7.76 - 7.86 (m,
2H), 7.46 (dd, J= 6.4, 2.1 Hz, 1H), 7.36 (ddd, J = 7.9, 5.3, 2.1 Hz, 1H), 7.13 - 7.27 (m, 4H), 6.80
-6.87 (m, 1H), 6.66 - 6.73 (m, 1H), 6.60 (dd, J = 5.6, 2.3 Hz, 1H), 6.06 - 6.15 (m, 1H), 2.34 (s,
3H)

LR MS (ES+): 388 (M+H)

LR MS (ES-): 386 (M-H)

Example 37
3-methyl-N-(4- {[2-(1H-pyrrol-2-yl)pyridin-4-yl]Joxy} phenyl)-2-furamide

HID
B
®»
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A mixture of 3-methyl-2-furoic acid (70mg, 0.55mmol), HATU (243mg, 0.64mmol),) tert-butyl
2-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-1-carboxylate (160mg, 0.46mmol) and N,N-
diisopropylethylamine (148mg, 1.15mmol) in anhydrous DMF (10ml) was stirred at 45°C for 2
hours. The mixture was poured into 100ml of water. The precipitates were filtered, washed
with water and dried in vacuo to give the crude, which was dissolved in 5ml of methylene
chloride, followed by addition of trifluoroacetic acid (3ml). The mixture was stirred at room
temperature for 16 hours. The solvents were evaporated under reduced pressure. The residue
was purified by reversed-phase chromatography with a gradient of 10~50% acetonitrile/water to
give 3-methyl-N-(4- {[2-(1H-pyrrol-2-yl)pyridin-4-yl]Joxy} phenyl)-2-furamide as white solid.
Yield: 56mg, 34%.

LR MS (ES+): 360 (M+H)
LR MS (ES-): 358 (M-H)

Preparation of 4-((2-chloropyridin-4-yl)oxy)aniliné

O
AN
»

N~ °Cl

A stirred solution of 4-aminophenol (740mg, 6.8mmol) in anhydrous DMSO (8ml) was flushed
with nitrogen and treated with 1M KOBu'/ THF solution (10ml, 10mmol). The mixture was

stirred at room temperature under nitrogen for 10 minutes. 2,4-dichloropyridine (1.0g, 6.8mmol)

was added and the mixture was heated at 60°C for 30 minutes, cooled to room temperature and
poured into 100ml of water. The resulting precipitates were filtered, washed with water and

dried to give 4-((2-chloropyridin-4-yl)oxy)aniline as light brown solid. The material was used
for the following reactions without further purification. Yield: 1.15 g, 77%.
'H NMR (ds-DMSO): 8.21 (d, 1H), 6.77 - 6.91 (m, 4H), 6.54 - 6.68 (m, 2H), 5.16 (s, 2H)

Preparation of methyl 5-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-3-carboxylate
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A mixture of 4-((2-chloropyridin-4-yl)oxy)aniline (2.6 g, 11.78 mmol), methyl-(5-(4,4,5,5-
tetramethylal,3,2-dioxab0rolan-2-yl)-1H-pyrrole-3.-carboxy1ate (6.0 g, 23.90 mmol) and
Pd(PPh3)4 (2.72 g, 2.35 mmol) was added to a thick walled reaction vessel and purged with Nj.
A solution of 2M K,COs (17.68 mL) was added, followed by DME (90 mL). The reaction
vessel was sealed and the mixture stirred at 92°C for 18 h. The reaction vessel was cooled to
room temperature and the mixture was filtered over celite, washing with EtOAc. The filtrate
was concentrated to afford a dark oil, which was purified via colum}1 chromatography eluting
with 40-80% EtOAc/hexanes to afford methyl 5-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-
3-carboxylate (2.4 g, 65% yield).

Example 38 \
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -N-(3-
morpholin-4-ylpropyl)-1H-pyrrole-3-carboxamide

Similar procedure as Example 132.

LR MS (ES+): 573 (MH)

89 ¥
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Example 39

5-{4-[3-fluoro-4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl} -N-
hydroxy-1H-pyrrole-3-carboxamide '

S

QNTN
(@]

(@]

N

I, o

N ad

N/ N—-OH

H

Similar procedure as Example 132.

"HNMR (DMSO-de) 3: 11.82 (br. s., 1H), 10.55 (br. 5., 1H), 9.05 (d, J = 1.8 Hz, 1H), 8.94 (d, ]
=2.3 Hz, 1H), 8.64 (br. s, 1H), 8.37 (d, J = 5.6 Hz, 1H), 8.23 (t, ] 9.2 Hz, 1H), 7.98 (dd, J =
7.8, 1.9 Hz, 1H), 7.31 (br. s., 1H), 7.26 (dd, J = 11.7, 2.6 Hz, 1H), 7.19 (d, J = 2.3 Hz, 1H), 7.09
(dd, J=11.3, 8.4 Hz, 1H), 6.98 - 7.05 (m, 2H), 6.76 - 6.83 (m, 1H), 6.73 (dd, ] = 5.7, 2.5 Hz,
1H), 2.25 (s, 3H)

LR MS (ES-): 478 (M-H)

Example 40
{[(4- {4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl }amino)phenoxy]pyridin-2-y1}-2-
thien 4o F acid
T
O
0 j‘;
\ CH, )
| P 0

N
S H‘—>—OH
)

To a stirred solution of methyl {[(4-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxyJpyridin-2-y1}-2-thienyl)carbonyl]Jamino} acetate
(60mg, 0.11mmol) in a mixture of solvents THF/MeOH (5ml/5ml) was added 1m! of 1M NaOH
(1.0mmol) solution. The mixture was stirred at room temperature for 1 hour and poured into
100m! of water. 2M HCI was added until pH = 3. The resulting precipitates were filtered,
washed with water, and dried in vacuo to give {[(4-{4-[4-({[(2-fluoro-5-
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methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-2-thienyl)carbonylJamino } acetic
acid as white solid. Yield: 50mg, 86%. |

'HNMR (DMSO-dg) 8: 12.61 (br s, 1H), 9.15 (s, 1H), 8.98 (t, J = 5.9 Hz, 1H), 8.43 - 8.48 (m,
2H), 8.40 (d, J = 1.5 Hz, 1H), 8.36 (d, J = 1.2 Hz, IH), 7.95 (dd, J =‘"7.6, 1.8 Hz, 1H), 7.50 - 7.58
(m, 2H), 7.40 (d, ] = 2.3 Hz, 1H), 7.12 - 7.19 (m, :ﬁ{), 7.08 (dd, J=11.3, 8.4 Hz, 1H), 6.73 -
6.81 (m, 2H), 3.88 (d, J = 5.9 Hz, 2H), 2.25 (s, 3H)

LR MS (ES-): 519 (M-H) '

Example 41 :
methy! {[(4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-

2-thienyl)carbonyl]amino} acetate

H H
pge
ISR
o)
13
A CH,
| o :
N AN
\S \
H’}O\
O CH,

A mixture of 4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-
yl} thiophene-2-carboxylic acid (100mg, 0.22mmol), HATU (100mg, 0.26mmol) and N, N-
diisopropylethylamine (85mg, 0.66mmol) in anhydrous DMF (10ml) was stirred at room
temperature for 10 minutes, followed by addition of glycine methyl ester hydrochloride (41mg,
0.33mmol). The mixture was stirred for another 10 minutes and poured into 100ml of water.
2M HCl was added dropwise until pH = 4~5. The precipitates were filtered, washed with water
and dried in vacuo to give methyl {[(4-{4-[4-({[(2-fluoro-5-

methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-2-thienyl)carbonylJamino } acetate
as white solid. Yield: 90mg, 78%. ’

'H NMR (DMSO-dg) 8: 9.17 (s, 1H), 9.10 (t, J = 5.9 Hz, 1H), 8.44 - 8.49 (m, 2H), 8.37 - 8.42
(m, 2H), 7.92 - 7.98 (m, 1H), 7.55 (d, J = 8.8 Hz, 2H), 7.43 (d, J =2.1 Hz, 1H), 7.16 (d, ] = 8.8
Hz, 2H), 7.08 (dd, J = 11.3, 8.4 Hz, 1H), 6.75 - 6.84 (m, 2H), 3.98 (d, ] = 5.9 Hz, 2H), 3.63 (s,
3H), 2.25 (s, 3H)

LR MS (ES+): 557 (M+Na*)
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LR MS (ES-): 533 (M-H)

Preparation of methyl 4-(4-(4-aminophenoxy)pyridine-2-yl)thiophene-2-carboxylate

A mixture of 4-(4-aminophenoxy)-2-chloropyridine (5.0 g, 22.66mmol), methyl-(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-thiophene-2-carboxylate (9.73 g, 36.25 mmol) and Pd(PPha)a
(5.24 g, 4.53 mmol) was added to a thick walled reaction vessel and purged with N2. A solution of
2M K2CO03(17.0 mL) was added, followed by dioxane (120 mL). The reaction vessel was sealed and
the mixture stirred at 92°C for 18 h. The reaction veséel was cooled to room temperature and the
mixture was filtered over celite, washing with EtOAc. The filtrate was concentrated and the resultant
dark oil was purified via column chromatography, eluting with 40-60% EtOAc/hexanes to afford
methyl 4-(4—(4-aminophenoxy)pyridine;2-y1)thiophene-2-carboxylate (6.1 g, 82% yield).
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Example 42
methyl 4-{4-[4-({ [(2-ﬂu0ro-5-methylphenyl)aminé]carbonyl} amino)phenoxyJpyridin-2-
yl}thiophene-2-carboxylate

F

H H
lont
o (0]
X CH,
| o
N \ N
S 0-CH,

To a stirred solution of methyl 4-[4-(4-aminophenoxy)pyridin-2-yl]thiophene-2-carboxylate
(500 mg, 1.53 mmol) in anhydrous THF (10ml) was added 2-fluoro-5-methyl-phenylisocyanate
(255mg, 1.68mmol). The mixture was stirred at room temperature for one hour and poured into
200ml of water. The resulting precipitates were filtered, washed with water and dried in vacuo
to give the crude, which was purified by silica gel chromatography eluting with 3-5%
MeOH/CHCI; to give methyl 4-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}thiophene-2-carboxylate as off-
white solid. Yield: 560mg, 76%. )

'H NMR (DMSO-dg) 8: 9.14 (s, 1H), 8.51 (d, J = 1.5 Hz, 1H), 8.41 - 8.47 (m, 2H), 8.33 (d, J =
1.8 Hz, 1H), 7.96 (d, J = 6.2 Hz, 1H), 7.48 - 7.57 (m, 3H), 7.13 (d, J=9.1 Hz, 2H), 7.08 (dd, ] =
11.4,8.5 Hz, 1H), 6.76 - 6.81 (m, 1H), 6.74 (dd, J = 5.6, 2.3 Hz, 1H), 3.83 (s, 3H), 2.25 (s, 3H)
LR MS (ES+): 500 (M+Na")

LR MS (ES-): 476 (M-H)

Example 43
(4S)-5-(ethylamino)-4-{[(5-{4-[3-fluoro-4-({[(3-
methylphenyl)amino]carbony!}amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-yl)carbonyl]amino} -

5-oxopentanoic acid '

F W H
ONTNQ
O
0
Q CH,
P oo /M

N
H
#\’¥O 93
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To a stirred solution of tert-butyl (4S)-5-(ethylamino)-4- {[(5- {4-[3-fluoro-4-({[(3-
methylphenyl)amino]carbonyl} amino)phenoxy]pyvj‘fidin-2-yl} -1 H-pyrrol-3-yl)carbonyl]amino} -
5-oxopentanoate (30mg, 0.046mmol) in 5ml of methylene chloride was added 2ml of TFA. The
mixture was stirred at room temperature for 1 hour, and evaporated to dryness. The residue was
dissolved in MeOH (3ml), which was added dropwise into 100ml of water with vigorous
stirring. The precipitates were filtered, washed with water and dried to give (48)-5-
(ethylamino)-4- {[(5- {4-[3-fluoro-4-( {[(3- |
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-yl)carbonyl]amino} -
5-oxopentanoic acid as white solid. Yield: 20mg, 74%.

'HNMR (DMSO-dg) 8: 12.04 (br. s., 1H), 11.86 (br. s., 1H), 8.97 (s, 1H), 8.57 (d, J=2.1 Hz,
1H), 8.39 (d, J = 5.9 Hz, 1H), 8.20 (t, ] = 9.1 Hz, 1H), 7.82 (t, ] = 5.6 Hz, 1H), 7.79 (d, ] = 8.2
Hz, 1H), 7.46 (br. s., 1H), 7.12 - 7.29 (m, 5H), 6.99 - 7.04 (m, 1H), :75.79 (d, J=7.3Hz, 1H), 6.74
(d, J=4.7 Hz, 1H), 4.31 (td, J = 8.6, 5.4 Hz, 1H), 2.97 - 3.11 (m, 2H), 2.26 (s, 3H), 2.17 - 2.25

(m, 2H), 1.87 - 1.98 (m, 1H), 1.74 - 1.84 (m, 1H), 0.97 (t, ] = 7.2 Hz, 3H)
LR MS (ES-): 601 (M-H) -‘

Example 44 L
tert-butyl (4S)-5-(ethylamino)-4- {[(5-{4-[3-fluoro-4-({[(3-
methylphenyl)amino]carbonyl} amino)phenoxy]pytidin-2-yl} -1H-pyrrol-3-yt)carbonyl]amino} -

5-oxopentanoate

Chiral

A mixture of (25)-5-tert-butoxy-2- {[(5- {4-[3-fluoro-4-( {[(3-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-yl)carbonyl]amino} -
S-oxopentanoic acid (80mg, 0.13mmol), HATU (57mg, 0.15mmol) and N, N-

94 ¥



10

15

20

30

WO 2011/028995 PCT/US2010/047800
18572 PCT ( :

diisopropylethylamine (49mg, 0.38mmol) in anhydrous DMF (8ml) was stirred at room
temperature for 10 minutes, followed by addition of 2M ethylamine in THF solution (0.1ml,
0.2mmol). The mixture was stirred for another 10 pﬁnutes and poured into 100ml of water. 2M
HCI was added dropwise until pH = 5. The precipitates were filtered, washed with water and
dried in vacuo to give the crude, which was purified by silica gel chromatography eluting with
4~5% MeOH/CHCI; to give tert-butyl (4S)-5—(ethy1amino)-4-{[(5-{4-[3-fluoro-4-({[(3-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-yl)carbonyljamino} -
5-oxopentanoate as white solid. Yield: 40mg, 48Y%.

'H NMR (DMSO-dg) &: 11.83 (br. 5., 1H), 8.95 (s, 1H), 8.56 (br. s., 1H), 8.38 (d, ] = 5.6 Hz,
1H), 8.20 (t, J = 9.1 Hz, 1H), 7.81 (t,J=5.3 Hz, 1H), 7.77(d, ] =82 Hz, 1H), 745 (d,J = 1.5
Hz, 1H), 7.23 - 7.30 (m, 2H), 7.18 - 7.23 (m, 2H), 7.12 - 7.18 (m, 2H), 6.98 - 7.04 (m, 1H), 6.79
(d, J=7.6 Hz, 1H), 6.73 (dd, J = 5.6, 2.3 Hz, 1H), 4.27 - 4.35 (m, 1H), 3.01 - 3.08 (m, 2H), 2.26

(s, 3H), 2.17 - 2.23 (m, 2H), 1.87 - 1.95 (m, 1H), 1.78 (m, 1H), 1.34 (s, 9H), 0.97 (t, J = 7.2 Hz,
3H)

LR MS (ES+): 681 (M+Na")
LR MS (ES-): 657 (M-H)

Example 45
(2S)-5-tert-butoxy-2-{[(5-{4-[3-fluoro-4-({[(3-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-yl)carbonyl]amino} -

5-oxopentanoic acid

F Chiral

H H
(jr “TNQ
o
o
| AN CH,
0O
N // \-OH
N I
N N
o
o

CH
H,C CH,

3

To a stirred solution of (S)-5-tert-butyl 1-methyl 2-{[(5-{4-[3-fluoro-4-({[(3-

methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-

ylhcarbonyl]amino} pentanedioate (120mg, 0.19mmol) in a mixture of solvents THF/MeOH
95 -
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(5ml/5ml) was added 1ml of 1M NaOH (1mmol) solution. The mixture was stirred at room
temperature for 30 minutes, and poured into 100ml of water. 2M HCI was added dropwise until
pH =4. The resulting precipitates were filtered, washed with water: and dried in vacuo to give
(29)-5-tert-butoxy-2-{[(5- {4-[3-fluoro-4-({[(3-

methylphenyl)amino]carbonyl } amino)phenoxyJpytidin-2-yl}-1H-pyrrol-3-yl)carbonyl]amino} -
5-oxopentanoic acid as white solid. Yield: 100mg, 85%.

'H NMR (DMSO-dg) 8: 12.49 (br. s., 1H), 11.84 (br. s., 1H), 8.98 (s, 1H), 8.58 (d, J =2.3 Hz,
1H), 8.38 (d, J = 5.6 Hz, 1H), 8.20 (t, ] = 9.1 Hz, 1H), 7.89 (br. 5., 1H), 7.42 (br. 5., 1H), 7.28 (s,
1H), 7.25 (dd, J = 11.7, 2.6 Hz, 1H), 7.20 - 7.23 (m, 2H), 7.11 - 7.1%% (m, 2H), 7.01 (dd, J = 9.0,
1.6 Hz, 1H), 6.79 (d, J = 7.3 Hz, 1H), 6.73 (dd, J = 5.6, 2.3 Hz, 1H), 4.23 - 4.34 (m, 1H), 2.23 -
2.28 (m, 2H), 2.26 (s, 3H), 1.95 - 2.03 (m, 1H), 1.80 - 1.88 (m, 1H), 1.35 (s, 9H)

LR MS (ES+): 654 (M+Na") ‘_

LR MS (ES-): 630 (M-H) g

Example 46
(S)-5-tert-butyl 1-methyl 2-{[(5-{4-[3-fluoro-4-( {[(3-
methylphenyl)amino]carbonyl} ammo)phenoxy]pyndm 2-yl}-1H-pyrrol-3-

yDcarbonyljamino} pentanedioate

A mixture of 5-{4-[3-fluoro-4-({[(3-methylphenyljamino]carbonyl}amino)phenoxy]pyridin-2-
yl}-1H-pyrrole-3-carboxylic acid (500mg, l.lmmél), HATU (500mg, 1.32mmol) and N,N-
diisopropylethylamine (426mg, 3.3mmol) in anhycirous DMF (8ml) was stirred at room
temperature for 10 minutes, followed by addition of L-Glutamic acid 5-tert-butyl 1-methyl ester
hydrochloride (334mg, 1.32mmol). The mixture was stirred for another 10 minutes and poured

into 200ml of water. 2M HCI was added dropwise until pH = 5. The precipitates were filtered,
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washed with water and dried in vacuo to give the ci'ude, which was purified by silica gel
chromatography eluting with 3~5% MeOH/CHClgzto give (S)-5-tert-butyl 1-methyl 2-{[(5-{4-
[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-
yl)carbonyl]amino} pentanedioate as off-white solid. Yield: 380mg, 52%.

"H NMR (DMSO-dg) 8: 11.87 (br. s., 1H), 8.96 (s, 1H), 8.56 (br. s.; 1H), 8.38 (d, J = 5.6 Hz,
1H), 8.20 (t, J = 8.9 Hz, 1H), 8.08 (d, J = 7.0 Hz, 1H), 7.44 (br. s., 1H), 7.23 - 7.29 (m, 2H), 7.18
-7.23 (m, 2H), 7.11 - 7.17 (m, 2H), 7.01 (d, ] = 8.8 Hz, 1H), 6.79 (d, ] = 7.0 Hz, 1H), 6.70 - 6.76
(m, 1H), 432 - 4.41 (m, 1H), 3.60 (s, 3H), 2.23 - 2.31 (m, 5H), 1.93 - 2.03 (m, 1H), 1.81 - 1.91
(m, 1H), 1.35 (s, 9H)

LR MS (ES+): 646 (MH), 668 (M+Na")

LR MS (ES-): 644 (M-H)

Example 47 ‘
bis(2-hydroxyethyl) 2-{[(5-{4-[3-fluoro-4-({[(3-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-

yhcarbonyl]amino} pentanedioate v '

@mr(;
o O

3 OH

CH
0 O /
N -0

- j‘

4
o
o
HOI

LR MS (ES+): 686 (M+Na")
LR MS (ES-): 662 (M-H), 561

=
L

Example 48
3-{[(5-{4-[3-fluoro-4-({[(3-methylphenyl)amino|carbonyl} amino)phenoxy]pyridin-2-yl}-1H-

pyrrol-3-yl)carbonyl]amino} propanoic acid

97

N



10

15

20

25

30

WO 2011/028995 F PCT/US2010/047800

18572 FC1 (AF) H H
I
Ji] 0 [;
o)

Similar procedure as

N O
'"H NMR (DMSO-de) HVOH 5, 1H), 8.59 (br. s., 1H), 8.40 (d, J = 5.9 Hz,
1H), 8.22 (t, J = 9.0 Hz, 1H), 7.90 - 7.96 (m, 1H), 7.40 (br. s., 1H), 7.25 - 7.30 (m, 2H), 7.21 (d,
J=7.0 Hz, 2H), 7.15 (t, J = 7.8 Hz, 2H), 7.03 (d, ] = 9.1 Hz, 1H), 6.79 (d, J = 7.0 Hz, 2H), 3.32 -
3.37 (m, 2H), 2.43 (t, J = 7.0 Hz, 2H), 2.26 (s, 3H)
LR MS (ES-): 516 (M-H)

Example 49
2-{[(5- {4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl} -1H-

pyrrol-3-yl)carbonyl]amino} pentanedioic acid

jegae
o (0]

CH,
o O
NZ \F N—OH
N~ N
H H
(@]
HO

'"H NMR (DMSO-dg) 3: 12.43 (br. 5., 2H), 11.89 (br. 5., 1H), 8.97 (br. 5., 1H), 8.57 (br. 5., 1H),
8.39 (d, J = 5.3 Hz, 1H), 8.20 (t, J = 8.8 Hz, 1H), 7.97 (d, J = 7.6 Hz, 1H), 7.46 (br. s., 1H), 7.11
-7.31 (m, 4H), 7.02 (d, T = 9.1 Hz, 1H), 6.79 (d, J = 7.0 Hz, 1H), 6.75 (br. s., 1H), 4.32 (br. 5.,
1H), 2.30 (t, J = 7.2 Hz, 2H), 2.26 (s, 3H), 2.01 (m, 2H), 1.86 (m, 2H)

LR MS (ES-): 574 (M-H)

Example 50

methyl 1-(3-{[(5- {4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-
yl}-1H-pyrrol-3-yl)carbonyl]amino} propyl)pyrrolidine-2-carboxylate

H v §
YO
IgR
o
Q CH,
N7 N o
H H/\/\g 98
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Similar procedure as Example 132.
LR MS (ES+): 615 (MH), 637 (M+Na")
LR MS (ES-): 613 (M-H)

Example 51
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-N-{2-
[(3S)-3-hydroxypyrrolidin-1-yl]-2-oxoethyl}-1H-pyrrole-3-carboxamide

H H F Chiral
N\n,N
QR |
0]
N CH,

l/ O OH

Similar procedure as Example 132.
LR MS (ES+): 573 (MH), 595 (M+Na")
LR MS (ES-): 571 (M-H)

Example 52
N-{4-[(2,3-dihydroxypropyl)(methyl)amino]-4-oxobutyl}-5- {4-[4-( {[(2-fluoro-5-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-carboxamide

3\,
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Similar procedure as Example 61.

'H NMR (DMSO-dg) : 11.70 - 11.82 (m, 1H), 9.24 (s, 1H), 8.50 (d, J = 2.1 Hz, 1H), 8.35 (d, J

=5.9 Hz, 1H), 7.93 - 7.98 (m, 1H), 7.85 (dt, J = 14.5, 5.5 Hz, 1H), 7.54 (d, J = 9.1 Hz, 2H), 7.34
(br.s., 1H), 7.10 - 7.15 (m, 3H), 7.08 (dd, J = 11.2, 8.5 Hz, 1H), 7.01 - 7.05 (m, 1H), 6.73 - 6.82
(m, 1H), 6.67 (dd, J=5.6,2.3 Hz, 1H), 4.87 (d, J = 5.3 Hz, 1H), 4.60 - 4.69 (m, 1H), 4.46 (t, ] =
5.9 Hz, 1H), 3.55 - 3.65 (m, 2H), 3.20 - 3.27 (m, 2H), 3.10 - 3.19 (m, 2H), 2.96 (s, 1H), 2.79 (s,
2H), 2.27 - 2.35 (m, 1H), 2.24 (s, 3H), 1.62 - 1.72 (m, 2H)

LR MS (ES+): 619 (MH), 641 (M+Na")
LR MS (ES-): 617 (M-H)

Example 53
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-y1}-N-[4-(3-
hydroxypiperidin-1-yl)-4-oxobutyl]-1H-pyrrole-3-carboxamide

H H £
N\n,N
L0
O
N CH,
| o
OH
N
H
‘L}Né
(@]

Similar procedure as Example 61.
LR MS (ES+): 637 (M+Na") :
LR MS (ES-): 613 (M-H) .

N =
Nt
H

Example 54
N-{4-[(2,3-dihydroxypropyl)amino]-4-oxobutyl}-5- {4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-yl}-1H-pyrrole-3-carboxamide

H H E
1O
LIy
(e}
N CH,
| o
N ~d

N N
H H H
N OH

&
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Similar procedure as Example 61.

'"HNMR (DMSO-de) &: 11.77 (br. s., 1H), 9.14 (s, 1H), 8.46 (d, ] = 2.3 Hz, 1H), 8.35(d, J = 5.9
Hz, 1H), 7.96 (dd, J =7.9, 2.1 Hz, 1H), 7.84 (t, } =5.6 Hz, 1H), 7.77 (t, ] = 5.9 Hz, 1H), 7.51 -
7.57 (m, 2H), 7.33 (dd, J = 3.1, 1.6 Hz, 1H), 7.11 - 7.16 (m, 3H), 7.08 (dd, J = 11.3, 8.4 Hz, 1H),
7.01 - 7.05 (m, 1H), 6.75 - 6.82 (m, 1H), 6.68 (dd, J = 5.7, 2.5 Hz, 1H), 4.68 (d, ] = 5.0 Hz, 1H),
4.46 (t, ] = 5.9 Hz, 1H), 3.41 - 3.47 (m, 1H), 3.20 - 3.26 (m, 2H), 3.09 - 3.19 (m, 3H), 2.90 - 2.97
(m, 1H), 2.25 (s, 3H), 2.10 (t, ] = 7.6 Hz, 2H), 1.66 (quin, J = 7.3 Hz, 2H)

LR MS (ES+): 605 (MH), 627 (M+Na")

LR MS (ES-): 603 (M-H)

Example 55

N-(4-amino-4-oxobutyl)-5- {4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-carboxamide

H H £
“wr“(';
/©/ (@]
(0]
§ CH,
0

-~

Similar procedure as Example 61.

'H NMR (DMSO-dg) 8: 11.92 (br. s., 1H), 9.20 (br. s., 1H), 8.48 (d, ] = 1.8 Hz, 1H), 8.39 (d, J =
5.9 Hz, 1H), 7.95 (dd, = 7.8, 1.9 Hz, 1H), 7.89 (br. s., 1H), 7.56 (d, J = 8.8 Hz, 2H), 7.42 (br.
s., [H), 7.18 - 7.28 (m, 2H), 7.15 (d, J = 8.8 Hz, 2H), 7.08 (dd, J = 11.4, 8.5 Hz, 1H), 6.78 (ddd,
J=17.5,5.0,22 Hz, 2H), 6.68 (br. s., 1H), 3.14 (q, ] = 6.7 Hz, 2H), 2.25 (s, 3H), 2.05 (t, ] =7.5
Hz, 2H), 1.66 (quin, J = 7.3 Hz, 2H) '

LR MS (ES+): 553 (M+Na")

LR MS (ES-): 529 (M-H)
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Example 56

P f

N-{2-[(2,3-dihydroxypropyl)amino]-2-oxoethyl}-5-{4-[4-({[(2- ﬂuoro 5-
methylphenyl)amino]carbonyl} amino)phenoxylpyridin-2-yl}-1H-pyrrole-3-carboxamide

Similar procedure as Example 132. . !

"H NMR (DMSO-de) &: 11.83 (br. s., 1H), 9.15 (s, lH) 8.46 (br. s., 1H), 8.36 (d, J = 5.9 Hz,
1H), 8.14 (t, 1 = 6.0 Hz, 1H), 7.95 (d, = 7.6 Hz, 1H), 7.67 (t, ] = 5.6 Hz, 1H), 7.54 (d, ] = 8.8
Hz, 2H), 7.38 (br. 5., 1H), 7.13 (d, J = 8.8 Hz, 3H),7.03 - 7.11 (m, 2H), 6.75 - 6.82 (m, 1H), 6.69
(dd,J=5.6,2.3 Hz, 1H), 4.70 (d, ] = 5.0 Hz, 1H), 4.47 (t, J = 5.7 Hz, 1H), 3.76 (d, ] = 5.6 Hz,
2H), 3.45 (dq, T=11.2, 5.5 Hz, 1H), 3.16 - 3.27 (m, 3H), 2.93 - 3.00 (m, 1H), 2.25 (s, 3H)

LR MS (ES+): 577 (MH), 599 (M+Na®)

LR MS (ES-): 575 (M-H)

Example 57
5-(2,3-dihydroxypropyl) 1-methyl 2-{[(5- {4-[4-({[(2-fluoro-5-
methylphenyl)ammo]carbonyl}ammo)phenoxy]pyrldm 2-yl}- lH—pvrrol 3-

yl)carbonyl]amino} pentanedioate

Repas
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Similar procedure as Example 58.

"HNMR (DMSO-ds) : 11.86 (br. s., 1H), 9.14 (s, 1H), 8.46 (d, J = 2.3 Hz, 1H), 8.36 (d, J = 5.6
Hz, 1H), 8.08 - 8.17 (m, 1H), 7.96 (dd, ] = 7.9, 1.8 Hz, 1H), 7.54 (d, J = 8.5 Hz, 2H), 7.43 (br. s
1H), 7.04 - 7.21 (m, 4H), 6.78 (dt, J=5.7, 2.7 Hz, 1H), 6.68 (dd, J = 5.6, 2.3 Hz, 1H), 4.83 (d, J
=5.3 Hz, 1H), 4.58 (t, J = 5.7 Hz, 1H), 4.36 - 4.45 (m, 1H), 3.95 - 4.06 (m, 2H), 3.88 (dd, J =
11.0, 6.6 Hz, 1H), 3.60 (s, 3H), 3.28 - 3.35 (m, 2H}, 2.40 (t, ] = 7.6 Hz, 2H), 2.25 (s, 3H), 1.99 -
2.10 (m, 1H), 1.88 - 1.95 (m, 1H), 1.15 (t, ] = 7.0 Hz, 1H)

LR MS (ES+): 664 (MH), 686 (M+Na*)

Example 58

bis(2,3-dihydroxypropyl) 2-{[(5- {4-[4—({[(2-ﬂu0r6-5-

PCT/US2010/047800

methylphenyl)amino]carbonyl} amino)phenoxy]py}'idin-Z-yl} -1H-pyrrol-3-

yl)carbonyl}amino} pentanedioate

@rf;
o O

A mixture of 2-{[(5—{4—[4-({[(2-ﬂuoro-5-

methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-y1}-1H-pyrrol-3-

yl)carbonyl]amino} pentanedioic acid (60mg, 0.10mmol), glycerol (0.5ml), 1-Ethyl-3-(3-
dimethyllaminopropyl)carbodiimide hydrochloride (EDC+ HC, 37mg, 0.19mmol) and 4-
dimethylaminopyridine (DMAP, 5mg, 0.04mmol) in anhydrous THF (10ml) was stirred at 60°C

for 3 hours. The mixture was cooled to room temperature, concentrated and purified by silica

gel chromatography eluting with a gradient of 10~] 5% MeOH/CH(‘lg to give bis(2,3-

dihydroxypropy!) 2-{[(5-{4-[4-({[(2-fluoro-5-

methylphenyl)amino]carbonyl} am1no)phenoxy]pyﬁdin-2-yl} -1H-pyrrol-3-

yDcarbonyl]Jamino} pentanedioate as colorless oil. Yield: 40mg, 53%.

LR MS (ES+): 746 (M+Na")
LR MS (ES-): 722 (M-H)
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Example 59

4-{[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl}-1H-

pyrrol-3-yl)carbonyl]amino}-5-methoxy-5-oxopentanoic acid

1A I
Begae

Similar procedure as Example 132.

'HNMR (DMSO-dg) 8: 11.98 (br. s., 1H), 9.19 (s, 1H), 8.48 (d, J = 2.6 Hz, 1H), 8.39 (d,J = 5.9
Hz, 1H), 8.13 (d, J = 7.3 Hz, 1H), 7.95 (dd, ] = 7.8, 1.9 Hz, 1H), 7.53 - 7.57 (m, 2H), 7.47 - 7.52
(m, 1H), 7.24 (br. 5., 1H), 7.19 (br. 5., 1H), 7.15 (d, ] = 8.8 Hz, 2H), 7.08 (dd, J = 11.3, 8.4 Hz,
1H), 6.72 - 6.81 (m, 2H), 438 (ddd,  =9.5, 7.5, 5.3 Hz, 1H), 3.60 (s, 3H), 2.31 (t, J = 7.6 Hz,

!

PCT/US2010/047800

2H), 2.25 (s, 3H), 1.95 - 2.05 (m, 1H), 1.82 - 1.93 (m, J = 14.0, 9.6, 7.0, 7.0 Hz, 1H)

LR MS (ES-): 588 (M-H)

Example 60

N-[4-(ethylamino)-4-oxobutyl]}-5-{4-[4-({[(2-fluoro-5-

methylphenyl)amino] carbonyl}amlno)phenoxy]pyndm 2-yl}-1H-pyrrole-3-carboxamide

Begne
o

’_\__»
N
\_.—-—

o}

Similar procedure as Example 61.

"HNMR (DMSO-de) &: 11.96 (br. s., 1H), 9.20 (s, 1H), 8.48 (d, J = 2.6 Hz, 1H), 8.39 (d,J = 5.9
Hz, 1H), 7.95 (dd, J =7.8, 1.9 Hz, 1H), 7.89 (br. 5., 1H), 7.76 (t, J = 5.3 Hz, 1H), 7.53 - 7.58 (m,

e
[}
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2H), 7.44 (br. s., 1H), 7.23 (br. 5., 1H), 7.13 - 7.19 (m, 3H), 7.08 (dd, J = 11.3, 8.4 Hz, 1H), 6.75
- 6.84 (m, 2H), 3.11 - 3.17 (m, 2H), 3.01 (qd, T = 7.2, 5.6 Hz, 2H), 2.25 (s, 3H), 2.05 (t, T = 7.5
Hz, 2H), 1.66 (quin, J = 7.3 Hz, 2H), 0.96 (t, ] = 7.2 Hz, 3H)

LR MS (ES+): 559 (MH), 581 (M+Na")

LR MS (ES-): 557 (M-H)
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Example 61
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phendxy]pyridin-2-yl} -N-[4-(3-
hydroxypyrrolidin-1-yl)-4-oxobutyl]-1 H-pyrrole-3"~carboxamide '

H H F
1O
£
(0]
=X
— @]

N =
N 4 N OH
H H >
’\,_»Na
(o}

A mixture of 4-{[(5-{4-[4-({[(2-fluoro-5-

methylphenyl)amino]carbony!} amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-

yl)carbonyl]amino} butanoic acid (60mg, 0.1 lmmdl), HATU (50mg, 0.13mmol) and N,N-
diisopropylethylamine (43mg, 0.33mmol) in anhydrous DMF (8ml) was stirred at room
temperature for 10 minutes, followed by addition of (R)-3-pyrrolidinol (14mg, 0.16mmol). The
mixture was stirred for another 10 minutes and poured into 100ml of water. 2M HCI was added
dropwise until pH = 4~5. The precipitates were filtered, washed with water and dried in vacuo
to give 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-N-
[4-(3-hydroxypyrrolidin-1-yl)-4-oxobutyl}-1H-pyrrole-3-carboxamide as white solid. Yield:
40mg, 59%.

"H NMR (DMSO-de) 8: 11.97 (br. 5., 1H), 9.31 (s, 1H), 8.53 (d, I = 2.3 Hz, 1H), 8.39 (d, ] =5.9
Hz, 1H), 7.95 (dd, J=7.8, 1.9 Hz, 1H), 7.91 (d, J = 4.4 Hz, 1H), 7.54 - 7.59 (m, 2H), 7.42 - 7.48
(m, 1H), 7.24 (br. s., 1H), 7.16 (d, J = 8.8 Hz, 2H),.7.05 - 7.10 (m, }'SH), 6.78 (ddd, J=17.5, 5.0,
2.2 Hz, 2H), 4.24 - 428 (m, 0H), 4.16 - 421 (m, 1H), 3.40 - 3.48 (m, 2H), 3.35 (ddd, T = 11.6,
8.4,3.5 Hz, 1H), 3.25 - 3.30 (m, 1H), 3.14 - 3.25 (fn, 4H), 2.25 (s, 3H), 2.23- 2.27 (m, 1H), 2.20
(t, ] =7.9 Hz, 1H), 1.84 - 1.92 (m, 1H), 1.75 - 1.82 (m, 1H), 1.65 - 1.73 (m, 2H)

LR MS (ES+): 601 (MH), 623 (M+Na")

LR MS (ES-): 599 (M-H)
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Example 62 .
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-y1}-N-[4-
(hydroxyamino)-4-oxobutyl]-1H-pyrrole-3-carboxamide

Jepae

3
t

Similar procedure as Example 61.

'"H NMR (DMSO-dg) &: 11.92 (br. s., 1H), 10.33 (s, 1H), 9.18 (s, 1H), 8.47 (d, J = 2.6 Hz, 1H),
8.39(d,J=5.9Hz, 1H), 7.95(dd,J= 7.9, 1.8 Hz, 1H), 7.87 - 7.92 (m, 1H), 7.51 - 7.58 (m, 2H),
7.38 - 7.46 (m, 1H), 7.21 (br. s., 1H), 7.11 - 7.18 (m, 3H), 7.05 - 7.11 (m, 1H), 6.72 - 6.82 (m,
2H), 3.14 (q, J = 6.7 Hz, 2H), 2.25 (s, 3H), 1.96 (t,’J =17.6 Hz, 2H), 1.66 (quin, J = 7.3 Hz, 2H)
LR MS (ES+): 547 (MH), 569 (M+Na")

LR MS (ES-): 545 (M-H)

Example 63
2-{[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl }-1H-
pyrrol-3-yl)carbonyl]amino} pentanedioic acid

oof; .,,-

S
N/ \\——OH

T

Similar procedure as Example 132.

"H NMR (DMSO-de) 5: 12.42 (br. s., 1H), 12.12 (br. s., 1H), 11.86 (br. s., 1H), 9.15 (s, 1H),
8.46 (d,J = 2.6 Hz, 1H), 8.37 (d, J = 5.6 Hz, 1H), 7.93 - 8.01 (m, 2H), 7.51 - 7.58 (m, 2H), 7.44
(br.s., 1H), 7.18 (s, 1H), 7.11 - 7.16 (m, 3H), 7.08 (dd, J = 11.3, 8.4 Hz, 1H), 6.75 - 6.82 (m,
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1H), 6.69 (d, J = 3.8 Hz, 1H), 4.32 (ddd, J = 9.7, 7.9, 5.0 Hz, 1H), 2.30 (t, J = 7.6 Hz, 2H), 2.25
(s, 3H), 1.96 - 2.05 (m, 1H), 1.80 - 1.91 (m, J = 14.0, 9.8, 7.2, 7.2 Be, 1H)
LR MS (ES-): 574 (M-H)

Example 64

dimethyl 2- {[(5- {4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-
yl}-1H-pyrrol-3-yl)carbonyl]amino} pentanedioate

H H £
!N\n,N
LIy
(@)
AN

00 /
N N §—-O
N N
H H
‘\’>:O

Similar procedure as Example 132. .

'HNMR (DMSO-de) 8: 12.27 (br. s., 1H), 9.33 (br. 5., 1H), 8.50 - 8.57 (m, 1H), 8.44 (d, J=6.2
Hz, 1H), 823 (d, ] = 6.7 Hz, 1H), 7.95 (d, J = 6.5 Iz, 1H), 7.64 (br. s., 1H), 7.58 (d, ] = 8.8 Hz,
2H), 7.39 (br. s., 2H), 7.19 (d, J = 8.8 Hz, 2H), 7.08 (dd, J = 11.2, 8.2 Hz, 1H), 6.92 (br. 5., 1H),
6.79 (d, ] = 5.6 Hz, 1H), 4.35 - 4.43 (m, 1H), 3.60 (s, 3H), 3.55 (s, 3H), 2.40 (t, J = 7.5 Hz, 2H),
2.22-2.28 (m, 3H), 2.00 - 2.10 (m, 1H), 1.88 - 1.97 (m, 1H)

LR MS (ES+): 626 (M+Na™")

LR MS (ES-): 602 (M-H)

Example 65
1-[(5- {4-[3-fluoro-4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-
yl}-1H-pyrrol-3-yl)carbonyl]pyrrolidine-3-carboxylic acid

Foy g F
@”‘f“{;
(0]

(o]
AN

P> O
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Similar procedure as Example 132.

'HNMR (DMSO-dg) 8: 12.47 (br. 5., 1H), 11.85 - 12.01 (m, 1H), 9.05 (d, J = 1.8 Hz, 1H), 8.94
(d, =23 Hz, 1H), 8.39 (d, J = 5.9 Hz, 1H), 8.22 (t, ] = 9.1 Hz, 1H), 7.98 (dd, J = 7.8, 1.9 Hz,
1H), 7.41 (br. 5., 1H), 7.21 - 7.32 (m, 2H), 7.06 - 7.14 (m, 2H), 7.01 (dd, J = 9.0, 1.6 Hz, 1H),
6.79 (ddd, 1=17.6, 5.1, 1.9 Hz, 1H), 6.65 - 6.76 (m, 1H), 2.97 - 3.93 (m, 5H), 2.25 (s, 3H), 1.93 -
2.19 (m, 2H)

LR MS (ES+): 562 (MH), 584 (M+Na")

LR MS (ES-): 560 (M-H)

Example 66
4-{[(5-{4-[3-fluoro-4-( {[(2-ﬂuoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-
yl}-1H-pyrrol-3-yl)carbonyl]amino} butanoic acid

T -
ispae
O
O
A

P O

To a stirred solution of ethyl 4-{[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-Z-yl }-1H-pyrrol-3-

yl)carbonyl]amino} butanoate (45mg, 0.078mmol) in 10ml of THF was added 3ml of 1M NaOH
(3.0mmol). The mixture was heated at 60°C for 3 hours, cooled to room temperature and poured
into 100ml of water. 2M HC1 was added until pH = 5. The precipitates were filtered, washed
with water, and dried to give 4-{[(5-{4-[3-fluoro-4-({{(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxylpyridin-2-yl}-1H-pyrrol-3-

yl)carbonylJamino} butanoic acid as grey solid. Yield: 40mg, 93%.

'H NMR (DMSO-dg) 8: 11.99 (br. s., 1H), 11.82 (br. s., 1H), 9.06 (d, ] = 2.1 Hz, 1H), 8.94 (d, J
=2.6 Hz, 1H), 8.38 (d, ] = 5.9 Hz, 1H), 8.23 (t, } = 9.1 Hz, 1H), 7.98 (dd, J = 7.9, 2.1 Hz, 1H),
7.85(t,1=5.7Hz, 1H), 7.37 (br. s., 1H), 7.27 (dd,’J =11.7,2.6 Hz, 1H), 7.19 (s, 1H), 7.09 (dd,
J=113, 8.4 Hz, 2H), 7.02 (dd, ] = 8.9, 1.6 Hz, 1H), 6.77 - 6.82 (m, 1H), 6.73 - 6.77 (m, 1H),
3.16 (4, J = 6.7 Hz, 2H), 2.25 (s, 3H), 2.22 (t, J = 7.3 Hz, 2H), 1.67 (quin, J = 7.2 Hz, 2H)
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Example 67
ethyl 4- {[(5-{4-[3-fluoro-4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-

yl)carbonyl]amino } butanoate

F H .H F
N\n/N
o
o
X
P O

N =

0o

0]

Similar procedure as Example 132.

'H NMR (DMSO-dg) 8: 11.99 (br. s., 1H), 9.09 (d, J = 1.5 Hz, 1H), 8.96 (d, ] =2.3 Hz, 1H),
8.42(d,J = 6.2 Hz, 1H), 8.26 (t,J =9.1 Hz, 1H), 7.98 (dd, ] = 7.8, 2.2 Hz, 1H), 7.86 - 7.94 (m,
1H), 7.46 (br. 5., 1H), 7.25 - 7.34 (m, 2H), 7.22 (br. 5., 1H), 7.09 (dd, J = 11.3, 8.4 Hz, 1H), 7.02
- 7.07 (m, 1H), 6.87 (br. 5., 1H), 6.76 - 6.82 (m, 1H), 4.01 (g, J = 7.1 Hz, 2H), 3.13 - 3.21 (m,
2H), 2.30 (t, J = 7.5 Hz, 2H), 2.25 (s, 3H), 1.70 (quin, J = 7.2 Hz, 2H), 1.14 (t, ] = 7.04 Hz, 3H)
LR MS (ES+): 578 (MH), 600 (M+Na")

LR MS (ES-): 576 (M-H)

Example 68 .
4-{[(5- {4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl} - 1H-

pyrrol-3-yl)carbonyl]amino} butanoic acid

ij\rr@
o O

P 0O

Similar procedure as Example 66.
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'H NMR (DMSO-dg) 8: 12.00 (br. s., 1H), 11.82 (br. s., 1H), 8.97 (s, 1H), 8.57 (d, ] = 2.3 Hz,
1H), 8.38 (d, = 5.9 Hz, 1H), 8.21 (t, 1= 9.1 Hz, 1H), 7.85 (t, ] = 5.7 Hz, 1H), 7.37 (br. 5., 1H),
7.24-7.29 (m, 2H), 7.17 - 7.23 (m, 2H), 7.13 - 7.17 (m, 1H), 7.10 (br. 5., 1H), 7.02 (dd, ] = 8.8,
1.8 Hz, 1H), 6.79 (d, J = 7.3 Hz, 1H), 6.75 (br. s., 1H), 3.16 (q, ] = 6.7 Hz, 2H), 2.26 (s, 3H),
222 (t,J=7.3 Hz, 2H), 1.67 (quin, ] = 7.2 Hz, 2H)

LR MS (ES+): 532 (MH), 554 (M+Na")

LR MS (ES-): 530 (M-H)

Examplc 69

3-{[(5-{4-[3-fluoro-4-({[(2-fluoro-5-methylphenyl)aminocarbonyl } amino)phenoxyJpyridin-2-
yl}-1H-pyrrol-3-yl)carbonyl]amino } propanoic acid

F oy ny F
@NTN(;
(0]
(0]
N
O

P O

Similar procedure as Example 66.

'H NMR (DMSO-d) 8: 11.93 (br. s., 2H), 9.08 (br. s., 1H), 8.96 (d, J = 1.8 Hz, 1H), 8.41 (d, J =
5.9 Hz, 1H), 8.25 (t,J=8.9 Hz, 1H), 7.98 (d, J = 7.9 Hz, 1H), 7.94 (br. 5., 1H), 7.43 (d, J = 2.1
Hz, 1H), 7.29 (d, J = 10.3 Hz, 1H), 7.24 (br. s., 1H}, 7.17 (br. 5., 1H), 7.09 (dd, = 11.3, 8.4 Hz,
1H), 7.04 (d, ] = 8.5 Hz, 1H), 6.83 (br. s., 1H), 6.76 - 6.81 (m, 1H), 3.33 - 3.38 (m, 2H), 2.44 (t,
J=7.0 Hz, 2H), 2.25 (s, 3H)

LR MS (ES-): 534 (M-H)

Example 70 :
N-ethyl-5-{4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -

1H-pyrrole-3-carboxamide

@T\Q
o (0]

N N\ P 111
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Similar procedure as Example 132. ‘ i

'H NMR (DMSO-dq) &: 11.98 (br. 5., 1H), 9.1 (s, 1H), 8.67 (br. s., 1H), 8.41 (d,J = 5.9 Hz,
1H), 8.23 (t, ] = 9.1 Hz, 1H), 7.87 (t, = 5.0 Hz, 1H), 7.44 (br. 5., 1H), 7.25 - 7.32 (m, 3H), 7.18
- 7.25 (m, 2H), 7.12 - 7.17 (m, 1H), 7.04 (dd, J = 9.0, 1.6 Hz, 1H), 6.85 (br. s., 1H), 6.79 (d, J =
7.3 Hz, 1H), 3.15 - 3.22 (m, 2H), 2.26 (s, 3H), 1.05 (t, ] = 7.2 Hz, 3H)

LR MS (ES+): 474 (MH), 496 (M+Na")

LR MS (ES-): 472 (M-H)

Example 71
{[(5-{4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl }amino)phenoxy]pyridin-2-yl} - 1H-

pyrrol-3-yl)carbonyl]amino}acetic acid

ijwr(;
o 0]

= 0

Similar procedure as Example 66.

'H NMR (DMSO-dg) &: 11.84 (br.s., 1H),9.23 (s, 1H), 8.73 (d, J = 1.5 Hz, 1H), 8.38 (d, ] = 5.6
Hz, 1H), 8.18 (t, ] = 9.1 Hz, 1H), 8.12 (t, J = 5.4 Hz, 1H), 7.38 (dd, T = 2.9, 1.8 Hz, 1H), 7.28 (s
1H), 7.21 - 7.26 (m, 2H), 7.19 (d, ] = 2.3 Hz, 1H), 7.14 (t, J=7.8 Hz, 1H), 7.08 - 7.11 (m, 1H),
7.01(dd, J=9.0,2.5 Hz, 1H), 6.78 (d, J = 7.3 Hz, 1H), 6.73 (dd, J = 5.9, 2.3 Hz, 1H), 3.78 (d, J
= 5.9 Hz, 2H), 2.25 (s, 3H) '

LR MS (ES-): 502 (M-H)

b

Example 72
methyl {[(5-{4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-
1H-pyrrol-3-yl)carbonyl]amino} acetate
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Similar procedure as Example 132.

'H NMR (DMSO-de) 6: 11.87 (br. s., 1H), 8.96 (s, 1H), 8.56 (d, J = 2.3 Hz, 1H), 8.38 (d, ] = 5.9
Hz, 1H), 8.31 (t,J = 6.0 Hz, 1H), 8.20 (t, ] =9.1 Hi, 1H), 7.39 (dd, J = 3.2, 1.8 Hz, 1H), 7.24 -
7.29 (m, 2H), 7.21(d, J = 8.2 Hz, 1H), 7.19 (d, J= 2.3 Hz, 1H), 7.13 - 7.17 (m, 1H), 7.08 - 7.10
(m, 1H), 7.01 (dd, J=8.5,2.1 Hz, 1H), 6.79 (d, J = 7.3 Hz, 1H), 6.74 (dd, J = 5.9, 2.3 Hz, 1H),
3.90(d, J = 5.9 Hz, 2H), 3.60 (s, 3H), 2.26 (s, 3H)

LR MS (ES+): 518 (MH), 540 (M+Na")

LR MS (ES-): 516 (M-H)

Example 73

1-(2-fluoro-4- {[2-(4-{[(3R)-3-hydroxypyrrolidin-1 -yl]carbonyl} - 1H-pyrrol-2-yl)pyridin-4-
yl]oxy} phenyl)-3-(3-methylphenyl)urca

F H H
ONVNQ
O
0O
X
— 0

N
(D

Similar procedure as Example 132.

'HNMR (DMSO-dg) 6: 11.87 (br. s., 1H), 8.97 (s, 1H), 8.56 (d, J = 2.1 Hz, 1H), 8.37 (d,J = 5.9
Hz, 1H), 8.18 (t, = 9.1 Hz, 1H), 7.38 (d, ] = 2.3 Hz, 1H), 7.18 - 7.30 (m, 4H), 7.12 - 7.17 (m,
1H), 7.08 (d, J = 18.8 Hz, 1H), 6.99 (dt, ] = 7.6, 1.5 Hz, 1H), 6.78 (d, J = 7.6 Hz, 1H), 6.68 (dd, J

Chiral
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=35.6,2.3 Hz, 1H), 4.90 (d, ] = 9.4 Hz, 1H), 4.30 (br. s., 1H), 3.68 - 3.82 (m, 2H), 3.42 - 3.54 (m,
2H), 2.26 (s, 3H), 1.72 - 1.97 (m, 2H)

LR MS (ES+): 516 (MH), 538 (M+Na")

LR MS (ES-): 514 (M-H)

Example 74

1-{2-fluoro-4-[(2- {4-[(3-hydroxypiperidin-1 -yl)cafbonyl]- 1H-pyrrol-2-yl}pyridin-4-
yDoxy]phenyl}-3-(3-methylphenyl)urea

Similar procedure as Example 132. .

'HNMR (DMSO-de) 8: 11.83 (br. s., 1H), 8.96 (s, 1H), 8.55 (d, J = 2.3 Hz, 1H), 8.37(d,J=5.6
Hz, 1H), 8.19 (t, ) = 9.1 Hz, 1H), 7.34 (d, ] = 2.3 Hz, 1H), 7.27 (s, 1H), 7.19 - 7.25 (m, 2H), 7.15
(t,J=7.8 Hz, 1H), 7.12 (br. s., 1H), 6.97 - 7.01 (m;, 1H), 6.90 (s, 1H), 6.79 (d, ] = 7.6 Hz, 1H),
6.68 (dd, ] = 5.7, 2.2 Hz, 1H), 4.87 (br. s., 1H), 4.04 (br. 5., 1H), 3.85 (br. s., 1H), 3.41 - 3.52 (m,
1H), 3.07 (t, ] = 10.1 Hz, 1H), 2.26 (s, 3H), 1.78 - 1.90 (m, 1H), 1.67 (td, J = 8.8, 4.7 Hz, 1H),
1.30 - 1.43 (m, 2H)

LR MS (ES+): 530 (MH), 552 (M+Na")

LR MS (ES-): 528 (M-H)

Example 75
5-{4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl} amino)phencxy]pyridin-2-y1}-1H-
pyrrole-3-carboxylic acid '
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Similar procedure as Example 134.

'H NMR (DMSO-dg) 8: 12.04 (br. s., 1H), 11.87 (br. s., 1H), 8.97 (br. s., 1H), 8.56 (br. s., 1H),
8.39(d, J=5.9 Hz, 1H), 8.20 (t, J = 9.1 Hz, 1H), 7:36 (br. s, 2H), 7.19 - 7.30 (m, 3H), 7.12 -
7.17 (m, 1H), 7.08 (br. s., 1H), 7.00 (d, J = 8.8 Hz, 1H), 6.79 (d, J = 7.3 Hz, 1H), 6.73 (br. 5.,
1H), 2.26 (s, 3H)

LR MS (ES+): 469 (MH)

Example 76

methyl 5- {4-[3-fluoro-4-({[(3-methylphenyl)amins]carbonyl } amine)phenoxy]pyridin-2-yl}-1H-
pyrrole-3-carboxylate

@TQ
o (@]

P o

Similar procedure as Example 135.

'H NMR (DMSO-dg) &: 12.11 (br.s., 1H), 8.96 (s, 1H), 8.55 (s, 1H), 8.38 (d, J = 5.9 Hz, 1H),
8.19 (t,J=9.1Hz, 1H), 7.42 (dd, J = 3.1, 1.6 Hz, IH), 7.37 (d, ] = 2.1 Hz, 1H), 7.28 (s, 1H),
7.19 -7.26 (m, 2H), 7.12 - 7.17 (m, 1H), 7.09 - 7.12 (m, 1H), 7.00 (dd, J = 9.1, 2.3 Hz, 1H), 6.79
(d,J=7.3Hz, 1H), 6.72 (dd, J = 5.6, 2.3 Hz, 1H), 3.69 (s, 3H), 2.26 (s, 3H)

LR MS (ES+): 461 (MH), 483 (M+Na")

LR MS (ES-): 459 (M-H)

Example 77
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-
y1}-N-(2-{2-[2-(2-hydroxyethoxy)ethoxy]ethoxy} ethyl)-1H-pyrrole-3-carboxamide

H H ]
N\n/N
/©/ (0] L f‘}
0] : .
=
~ (@]

NV 115
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Similar procedure as Example 132. | )
'H NMR (DMSO-d¢) &: 11.92 (br. s., 1H), 9.20 (s,|:|"1H), 8.48 (br. s.,ilH), 8.38 (d,J=5.6 Hz,
1H), 7.96 (d, J = 7.9 Hz, 1H), 7.92 (br. s., 1H), 7.55 (d, ] = 8.8 Hz, 2H), 7.43 (br. s., 1H), 7.20
(br.s., 1H), 7.11 - 7.17 (m, 3H), 7.08 (dd, J = 11.2, 8.5 Hz, 1H), 6.73 - 6.81 (m, 2H), 3.41 - 3.48
(m, 12H), 3.34 - 3.39 (m, 2H), 3.31 (q, J = 5.8 Hz, 2H), 2.25 (s, 3H)

LR MS (ES+): 622 (MH), 644 (M+Na")

LR MS (ES-): 620 (M-H)

Example 78
4-{[(5- {4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl }amino)phenoxy]pyridin-2-yl} -1H-

pyrrol-3-yl)carbonyl]amino } butanoic acid

H oH b
N\n,N
IO
0
X
P 0

N =

N 4 N
H H
’\’}OH

0

Similar procedure as Example 66. '

'H NMR (DMSO-d¢) 3: 11.83 (br. s, 1H), 9.17 (s, 1H), 8.49 (d, J =2.3 Hz, 1H), 839 (d, ] =5.9
Hz, 1H), 7.95 - 8.02 (m, 1H), 7.88 (t, J = 5.6 Hz, 1H), 7.57 (d, J = 9:1 Hz, 2H), 7.38 (br. 5., 1H),
7.16 (d, J = 9.1 Hz, 2H), 7.06 - 7.17 (m, 3H), 6.77 - 6.85 (m, 1H), 6.67 - 6.76 (m, 1H), 3.16 -
3.22 (m, 2H), 2.28 (s, 3H), 2.25 (t, = 7.3 Hz, 2H), 1.70 (quin, J] = 7.2 Hz, 2H)

LR MS (ES+): 532 (MH)

LR MS (ES-): 530 (M-H)

Example 79
cthyl 4-{[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -
1H-pyrrol-3-yl)carbonyl]amino } butanoate
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Similar procedure as Example 132.
LR MS (ES+): 560 (MH), 582 (M+Na")
LR MS (ES-): 558 (M-H)

Preparation of 4-(2-Chloro-pyridin-4-ylsulfanyl)-phenylamine

Y S
Na |
NH

Cl

2

2,4-Dichloropyrdine (4.44 g, 30.0 mmol) and potassium carbonate (8.28 g, 60.0 mmol) in
dimethylformamide (60 mL) was purged with nitrogen for 10 min. 4-Aminothiophenol (3.76 g,
30.0 mmol) was added and the mixture stirred under nitrogen at room temperature for 18 h.
Water (300 mL) was added and the slurry stirred for 30 min. The resulting solid was filtered,
washed with water and vacuum dried at room temperature. Recrystallization from ethyl acetate

(35 mL), filtered hot, then cooled gave 4-(2-Chloro-pyridin-4-ylsulfanyl)-phenylamine (3.946 g,
56% yield).

Preparation of 1-[4-(2-Chloro-pyridin-4-ylsulfanyl)-phenyl]-3-(2-fluoro-5-methyl-phenyl)-urea
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To a stirred solution of 4-(2—Chloro-pyridin-4-ylsuifanyl)-phenylamine (300 mg, 1.27 mmol) in
anhydrous THF (10ml) was added 2-fluoro-5-methyl-phenylisocyanate (210mg, 1.39mmol).
The mixture was stirred at 60°C for 5 hours, and poured into 100ml of water. The precipitates
were filtered, washed with water (50ml), and dried to give the crude, which was purified by
silica gel chromatography eluting with 2-3% MeOH/CHCI; to give 1-[4-(2-Chloro-pyridin-4-
ylsulfanyl)-phenyl]-3-(2-ﬂuoro-S-methyl—phenyl)—qrea as white solid. Yield: 410mg, 83%.

'H NMR (DMSO-de) 5: 9.37 (s, 1H), 8.57 (d, J = 21 Hz, 1H), 8.17 (d, J= 5.9 Hz, 1H), 7.89 -
8.01 (m, 1H), 7.58 - 7.70 (m, 2H), 7.47 - 7.59 (m, 2H), 7.10 (dd, J = 11.4, 8.2 Hz, 1H), 6.94 -
7.03 (m, 2H), 6.82 (dd, J=4.8, 2.2 Hz, 1H), 2.26 (s, 3H)

Example 80
5-(4-{[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenyl]thio} pyridin-2-yi)-1H-

pyrrole-3-carboxylic acid

H H £
N\",N
1
S
R "
| 0
N //
N OH
H

To a stirred solution of methyl 5-(4-{[4-({[(2-fluoro-5-

methylphenyl)amino]carbonyl} amino)phenyl]thio} pyridin-2-yl)-1H-pyrrole-3-carboxylate
(86mg, 0.18mmol) in a mixture of solvents THF/MeOH (5ml/5ml) was added 2ml of 1M NaOH
(2mmol) solution. The mixture was heated in a 66°C bath for 7 hours, cooled to room
temperature and poured into 100ml of water. 2M HCI was added until pH = 3. The resulting
precipitates were filtered, washed with water, and dried in vacuo to give 5-(4-{[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl}amino)phenyl]thio} pyridin-2-yl)- 1H pyrrole 3-carboxylic acid
as light brown solid. Yield: 73mg, 88%.

'H NMR (DMSO-dg) §: 12.01 (br. s., 1H), 9.37 (s, lH) 8.56 (d,J = 1.8 Hz, 1H),8.27 (d,1=5.6
Hz, 1H), 7.95 (s, 1H), 7.44 - 7.68 (m, 5H), 7.36 (br. s., 1H), 7.10 (dd, J = 11.1, 8.5 Hz, 1H), 6.94
(br. s., 1H), 6.81 (br. s., 1H), 6.69 (d, ] = 5.3 Hz, lH), 2.26 (s, 3H)

LR MS (ES-): 461 M-H) :
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Example 81
3-{[(5- {4-[4-({[(2-fluoro-5-methylphenyl)amino]jcarbonyl} amino)phenoxy]pyridin-2-yl}-1H-
pyrrol-3-yl)carbonyl]amino} propanoic acid

Similar procedure as Example 66.

'H NMR (DMSO-dg) &: 12.12 (br. s., 1H), 11.81 (br. s., 1H), 9.15 (s, 1H), 8.46 (br. 5., 1H), 8.36
(d,J=5.6Hz, 1H), 7.96 (d, J = 7.6 Hz, 1H), 7.92 (t, ] = 5.3 Hz, IH}, 7.54 (d, J = 8.8 Hz, 2H),
7.35 (br. s., 1H), 7.13 (dd, J = 6.6, 2.2 Hz, 3H), 7.08 (dd, J=11.2, 8.5 Hz, 1H), 7.04 (br. 5., 1H),

6.75 - 6.82 (m, 1H), 6.70 (d, J = 3.2 Hz, 1H), 3.32 - 3.41 (m, 2H), 2.43 (t, ] = 7.0 Hz, 2H), 2.25
(s, 3H) '

LR MS (ES+): 518 (MH), 540 (M+Na")
LR MS (ES-): 516 (M-H)

Example 82

4-{S-methyl-N-[(5- {4-[4-({[(3-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -
1H-pyrrol-3-yl)carbonyl]sulfonimidoyl } butanoic acid

H H
C /N\H/N\$ .
J
o )
O . .
N CH, ,

= 0O

To a stirred solution of methy! 4-{S-methyl-N-[(5- {4-[4-({[(3-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-
yDcarbonyl]sulfonimidoyl}butanoate (5mg, 0.0087mol) in MeOH (3ml) was added 1M NaOH
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(0.5ml, 0.5mmol). The mixture was stirred at room temperature for 30 minutes, and poured into
30ml of water. 2M HCI was added dropwise until pH = 4. The precipitates were filtered,
washed with water and dried to give 4-{S-methyl-N-[(5-{4-[4-({[(3-
methylphenyl)amino]carbonyl}amino)phenoxyJpyridin-2-yl}-1H-pyrrol-3-
yl)carbonyl]sulfonimidoyl}butanoic acid as off-white solid. Yield: Smg, 100%.

LR MS (ES+): 576 (MH), 598 (M+Na")
LR MS (ES-): 574 (M-H)

Example 83 ,_ ‘
1-[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl}-1H-
pyrrol-3-yhcarbonyl]pyrrolidine-3-carboxylic acid

F

Similar procedure as Example 132. ,

'"HNMR (DMSO-dg) 8: 12.04 (br. s., 1H), 9.16 (s,.1H), 8.46 (d, J = 2.3 Hz, 1H), 8.39 (d, J = 5.6
Hz, 1H), 7.93 - 7.99 (m, 1H), 7.54 (d, ] = 9.1 Hz, 2H), 7.41 (br. 5., 1H), 7.33 (br. s., 1H), 7.14 (d,
J=8.8 Hz, 2H), 7.08 (dd, J = 11.3, 8.4 Hz, 1H), 6.75 - 6.82 (m, 1H), 6.72 (br. 5., 1H), 2.98 - 3.93
(m, SH), 2.25 (s, 3H), 1.93 - 2.19 (m, 2H)

LR MS (ES+): 544 (MH), 566 (M+Na")

LR MS (ES-): 542 (M-H)

'

Example 84
{[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxypyridin-2-yl} - 1H-
pyrrol-3-yl)carbonyl]amino} acetic acid

H H F
1O
Lry
(@)
NS
P O

H&
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Similar procedure as Example 66. ‘

'H NMR (DMSO-dg) 3: 12.42 (br. s., 1H), 11.85 (br. s., 1H), 9.15 (s, 1H), 8.47 (d, ] = 2.1 Hz,

1H), 8.37 (d, J=5.9 Hz, 1H), 8.21 (t, } = 6.0 Hz, 1H), 7.90 - 8.03 (m, 1H), 7.55 (d, ] = 8.8 Hz,
2H), 7.38 (br. 5., 1H), 7.02 - 7.21 (m, 5H), 6.74 - 6.84 (m, 1H), 6.70 (dd, J = 5.6, 2.3 Hz, 1H),

3.82(d, J =5.9 Hz, 2H), 2.26 (s, 3H)

LR MS (ES+): 504 (MH), 526 (M+Na")

LR MS (ES-): 502 (M-H)

Example 85
methyl {[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -
1H-pyrrol-3-yl)carbonyl]amino } acetate

E]’\n’ !
(@) )
O f
N .

— O
N //
N N
H H/\FO i
(o]
\

Similar procedure as Example 132.

'HNMR (DMSO-ds) 8: 12.00 (br. 5., 1H), 9.18 (s, 1H), 8.48 (d, J = 2.1 Hz, 1H), 8.29 - 8.44 (m,
2H), 7.97 (d, J=7.9 Hz, 1H), 7.56 (d, J = 9.1 Hz, 2H), 7.46 (br. s., 1H), 7.02 - 7.27 (m, 5H),
6.79 (d, J =2.1 Hz, 2H), 3.91 (d, J = 6.2 Hz, 2H), 3.61 (s, 3H), 2.26 (s, 3H)

LR MS (ES+): 518 (MH), 540 (M+Na") '

LR MS (ES-): 516 (M-H)

Example 86
1-[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxypyridin-2-y1}-1H-

pyrrol-3-yl)carbonyl]piperidine-4-sulfonic acid
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N
H
Similar procedure azg_)@mple 132.

[7AY

'HNMR (DMSO0-d9 §112.41 (br. s., 1H), 9.24 (s, lH) 8.46 - 8.53 (m, 2H), 7.91 - 7.98 (m, 1H),
7.54 - 7.64 (m, 3H), 7.45 (br. ., 1H), 7.30 (br. s., 1H), 7.22 (d, J = 8.8 Hz, 2H), 7.08 (dd, ] =

11.2, 8.2 Hz, 1H), 7.02 (br. s., 1H), 6.75 - 6.82 (m, 1H), 4.29 (br. 5., 2H), 3.52 (br. 5., 2H), 2.48 -

2.56 (m, 1H), 2.25 (s, 3H), 1.93 (d, J = 12.6 Hz, 2H), 1.45 (br. 5., 2H)
LR MS (ES+): 616 (M+Na")
LR MS (ES-): 592 (M-H)

Example 87
methyl 4- {S-methyl-N-[(5- {4-[4-({[(3-methylphenyl)amino]carbonyl } amino)phenoxy Jpyridin-
2-yl}-1H-pyrrol-3-yl)carbonyl]sulfonimidoyl } butanoate

H H .
: ,N\n/N, ;
i
o .
O .
N CH,

N.
H ]
CNO’ CH,

Similar procedure as Example 101.

LR MS (ES+): 590 (MH), 612 (M+Na")

Example 88

methyl 5-(4-{[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenyl]thio} pyridin-2-yl)-

1H-pyrrole-3-carboxylate '

Bepae

Nt o— 122
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A mixture of 1-[4-(2-Chloro-pyridin-4-ylsulfanyl)-phenyl]-3-(2-fluoro-5-methyl-phenyl)-urea
(410mg, 1.06 mmol), methyl-(5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrrole-3-
carboxylate (532mg, 2.12 mmol) and PdClz(dppf)-CH2C12 (10mg, 0.012 mmol) was added to a
thick-walled reaction vessel and purged with N,. A solution of 2M Na,COs (1.0 mL) was added,
followed by DMSO (10 mL). The reaction vessel was sealed and the mixture stirred at 95°C for
16 h. The reaction vessel was cooled to room temperature and the mixture was poured into
100ml of water. The precipitates were filtered, washed with water and dried to give the crude,
which was purified via silica gel chromatography éluting with 2-5% MeOH/CHCI; to afford
methyl 5-(4-{[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenyl]thio} pyridin-2-yl)-
1H-pyrrole-3-carboxylate as off-white solid. Yield: 100mg, 20% yield.

LR MS (ES+): 477 (MH), 499 (M+Na")

Example 89 ,.
N-methyl-5-{4-[4-({[(3-methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-

pyrrole-3-carboxamide

ISRas *~
0

o} ‘ ;

X

= O

N—
Similar procedu?e as Example 132.

'H NMR (DMSO-de) &: 11.88 (br. s., 1H), 8.89 (s, 1H), 8.69 (s, 1H), 8.37 (d, J = 5.9 Hz, 1H),
7.82(d, J=4.4 Hz, 1H), 7.52 - 7.58 (m, 2H), 7.37 {br. s., 1H), 7.27 (s, 1H), 7.22 (d, ] = 8.2 Hz,
1H), 7.18 (br. 5., 1H), 7.11 - 7.15 (m, 3H), 7.08 (br. s., 1H), 6.71 - 6.80 (m, 2H), 2.67 (d, = 4.7
Hz, 3H), 2.25 (s, 3H)

LR MS (ES+): 442 (MH), 464 (M+Na")

LR MS (ES-): 440 (M-H)

Example 90 :
1-{4-[(2-{4-[(3-hydroxypiperidin-1-yl)carbonyl]-1H-pyrrol-2-yl } pyridin-4-yl)oxy]phenyl} -3-(3-
methylphenyl)urea '
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Similar procedure as Example 132.
LR MS (ES+): 512 (MH), 534 (M+Na")
LR MS (ES-): 510 (M-H)

Example 91

1-{4-[(2-{4-[(3-hydroxypyrrolidin-1-yl)carbonyl]-1H-pyrrol-2-yl} pyridin-4-yl)oxy]phenyl}-3-
(3-methylphenyl)urea

H H
: ,N\n/N
o
o ;
N
P O

N
( von

Similar procedure as Example 132.

'H NMR (DMSO-dg) : 11.88 (br. s., 1H), 8.74 (s, 1H), 8.58 (s, 1H), 8.36 (d, ] = 5.6 Hz, 1H),
7.54 (d, ] = 8.8 Hz, 2H), 6.99 - 7.39 (m, 8H), 6.78 {d, ] = 7.0 Hz, 1H), 6.62 (dd, ] = 5.6, 2.3 Hz,
1H), 491 (br. s., 1H), 4.31 (br. s., 1H), 3.67 - 3.87 (m, 2H), 3.49 (br. s., 2H), 2.26 (s, 3H), 1.88
(br. s., 2H)

LR MS (ES+): 520 (M+Na")

Example 92
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N-(2,3-dihydroxypropyl)-5-{4-[4-({[(3-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-
i
2-yl}-1H-pyrrole-3-carboxamide ! '

OH
HO

Similar procedure as Example 132. '

. )
'H NMR (DMSO-dg) : 11.86 (br. s., 1H), 8.78 (s, 1H), 8.61 (s, 1 H), 8.37 (d, J = 5.9 Hz, 1H),
7.87(t,J=5.7 Hz, 1H), 7.55 (d, ] = 8.8 Hz, 2H), 7.41 (br. s., 1H), 7.05 - 7.32 (m, 7H), 6.75 (dd,

J=17.7, 6.6 Hz, 2H), 3.49 - 3.61 (m, 1H), 3.22 - 3,35 (m, 3H), 3.04 - 3.18 (m, 1H), 2.26 (s, 3H)
LR MS (ES+): 524 (M+Na")

Example 93
N-ethyl-5-{4-[4-({[(3-methylphenyl)amino]carbonyl} amino)phenoxyJpyridin-2-yl}-1H-pyrrole-

3-carboxamide

H H
: ,N\n,N
O
o) ; {
X ;
® o |
N //
N
N VRN

Similar procedure as Example 132.

'H NMR (DMSO-dg) 8: 12.09 (br. s., 1H), 8.98 (s, 1H), 8.76 (s, 1H), 8.42 (d, ] = 5.9 Hz, 1H),
7.91 (br. s., 1H), 7.45 - 7.65 (m, 3H), 7.05 - 7.38 (m, 7H), 6.82 - 6.94 (m, 1H), 6.78 (d, ] = 7.6
Hz, 1H), 3.09 - 3.27 (m, 2H), 2.26 (s, 3H), 1.06 (t, J = 7.2 Hz, 3H)

LR MS (ES+): 478 (M+Na")

LR MS (ES-): 454 (M-H)
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Example 94

5-{4-[4-({[(3-methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-pyrrole-3-

. )
carboxamide

N
Similar procedure as Example 132.

'H NMR (ds-DMS0,300MHz) &: 11.81 (br. s., 1H), 8.76 (s, 1H), 8.59 (s, 1H), 8.37 (d, J = 5.6
Hz, 1H), 7.55 (d, J = 9.1 Hz, 2H), 7.37 (br. 5., 2H), 7.28 (s, 1H), 7.19 - 7.26 (m, 1H), 7.09 - 7.18
(m, 4H), 7.04 (br. s., 1H), 6.78 (d, ] = 7.3 Hz, 2H), 6.69 (dd, J = 5.4, 1.9 Hz, 1H), 2.26 (s, 3H)
LR MS (ES+): 428 (MH), 450 (M+Na")

LR MS (ES-): 426 (M-H)

i

Example 95

N-hydroxy-5- {4-[4-({[(3-methylphenyl)amino]carbonyl }amino)phenoxyJpyridin-2-yl}-1H-
pyrrole-3-carboxamide

SRS

P

Similar procedure as Example 132.

'H NMR (ds-DMSO,300MHz): 11.98 (br. s., 1H), 10.62 (br. s., 1H), 8.87 (s, 1H), 8.68 (s, 1H),
8.41(d, J=5.6 Hz, 1H), 7.58 (d, J = 9.1 Hz, 2H), 7.04 - 7.46 (m, 8H), 6.80 (d, J = 7.6 Hz, 2H),
2.28 (s, 3H)

LR MS (ES+): 444 (MH), 466 (M+Na")

LR MS (ES-): 442 (M-H)

Example 96

5-{4-[3-fluoro-4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -
1H-pyrrole-3-carboxylic acid '
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Similar procedure as Example 134,

'"H NMR (ds-DMS0,300MHz): 12.04 (br. s., 1H), 11.88 (br. s., 1H), 9.08 (s, 1H), 8.97 (s, 1H),
8.41(d, J =5.6 Hz, 1H), 8.25 (t,J = 9.2 Hz, 1H), 8.01 (d, J = 7.6 Hz, 1H), 7.38 (s, 2H), 7.27 (dd,
I=1109, 2.5 Hz, 1H), 6.95 - 7.18 (m, 3H), 6.78 - 6.88 (m, 1H), 6.74 (dd, J = 5.6, 2.1 Hz, 1H),
2.28 (s, 3H)

LR MS (ES+): 465 (MH), 487 (M+Na")

LR MS (ES-): 463 (M-H)

Example 97

N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5-:{4-[4-({[(3-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-carboxamide
Similar proccdure as Example 101,

'HNMR (de-DMSO,300MHz): 11.82 (none, 1H), 11.83 (br. s., 1H), 8.76 (s, 1H), 8.60 (s, 1H),
8.37(d, J=5.9 Hz, 1H), 7.56 (d, J = 9.1 Hz, 2H), 7.21 - 7.35 (m, 4H), 7.08 - 7.20 (m, 3H), 6.95
(s, 1H), 6.79 (d, J = 7.0 Hz, 1H), 6.66 (dd, J = 5.6, 2.3 Hz, 1H), 3.37 (s, 6H), 2.28 (s, 3H)

LR MS (ES+): 526 (M+Na")

LR MS (ES-): 502 (M-H)

Example 98
2-hydroxyethyl 5-{4-[4-({[(4-chloro-3-

(trifluoromethyl)phenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -1H-pyrrole-3-

carboxylate

127
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Similar procedure as Example 131.

'HNMR (d¢-DMSO,300MHz): 12.12 (br. s., 1 H), 9.19 (s, 1 H), 8.97 (s, 1 H), 8.40 (d, J=5.9
Hz, 1 H), 8.12 (d, J/=2.1 Hz, 1 H), 7.53 - 7.70 (m, 4 H), 7.48 (dd, J=3.1, 1.6 Hz, 1 H), 7.35 (d,
J=2.1Hz, 1 H), 7.16 (d, /=9.1 Hz, 2 H), 7.09 (d, J=2.3 Hz, 1 H), 6.68 (dd, J=5.6, 2.3 Hz, 1 H),
4.83 (t,J=5.9 Hz, 1 H), 4.15 (t, J=5.0 Hz, 2 H), 3.59 - 3.69 ppm (m, 2 H)

LR MS (ES+): 583 (M+Na"), 585

LR MS (ES-): 559 (M-H), 561

Example 99 _
N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5-{4-[4-({[(4-chloro-3-
(trifluoromethyl)phenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-

carboxamide

NN F

0y C(k

(@] © Cl ¢
N
| 0 :

N =

N~ N=g
CigHs

Similar procedure as Example 101.

"H NMR (ds-DMS0,300MHz) 11.83 (br. s., 1 H), 9.19 (s, 1 H), 8.97 (s, 1 H), 8.37 (d, /=5.9 Hz,
1 H), 8.12 (d, J=2.3 Hz, 1 H), 7.54 - 7.69 (m, 4 H), 7.23 - 7.31 (m, 2 H), 7.12 - 7.19 (m, 2 H),
6.93-6.97 (m, 1 H), 6.67 (dd, J/=5.9, 2.3 Hz, 1 H), 3.37 ppm (s, 6 H)

LR MS (ES-): 590 (M-H)
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Example 100
methy 4-(N-5- {4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-
yl}-1H-pyrrole-3-carboxyl)-S-methylsulfonimidoyl)butanoate

H H £

Y
o 0O
I N CH,

(0]

\g o

/ Y
l-,\il N:? 0O
Chii/\/ao,CH3

LR MS (ES+): 630 (M+Na®)
LR MS (ES-): 606 (M-H)

Example 101
N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5- {4-[4-( {[(2-fluorc-5-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -1H-pyrrole-3-carboxamide

A mixture of 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl }amino)phenoxyJpyridin-2-
yl}-1H-pyrrole-3-carboxylic acid (60mg, 0.13mmol), HATU (60mg, 0.16mmol),
sulfonimidoyldimethane (24mg, 0.26mmol), N, N-diisopropylethylamine (37mg, 0.29mmol),
200mg of 4A molecular sieves and 5ml of anhydreus 1,4-dioxane was added to a thick walled
reaction vessel and purged with N,. The reaction vessel was sealed and the mixture stirred at
90°C for 18 hours. The reaction vessel was cooled to room temperature and the mixture was
poured into 100ml of water. The precipitates were filtered, washed with water and dried to give
the crude, which was purified by silica gel chromatography eluting with 3~5% MeOH/CHCl; to
give N-[dimethyl(oxido)-lambda~4~-sulfanylidenc]-5- {4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-carboxamide as
white solid. Yield: 38mg, 54%.
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'H NMR (ds-DMSO): 11.83 (br. 5., 1H), 9.16 (s, 1), 8.48 (br. 5., 1H), 8.37 (d, J = 5.9 Hz, 1H),
7.98 (d,J= 6.7 Hz, 1H), 7.56 (d, ] = 8.8 Hz, 2H), 7.26 (dd, J = 8.6, 1.6 Hz, 2H), 7.05 - 7.19 (m,
3H), 6.96 (s, 1H), 6.75 - 6.85 (m, 1H), 6.66 (dd, ] = 5.4, 1.6 Hz, 1H), 3.37 (s, 6H), 2.27 (s, 3H)
LR MS (ES+): 544 (M+Na") |

LR MS (ES-): 520 (M-H)

Example 102

methyl (25)-1-(2-{[(5- {4-[4-({[(2-fluoro-5- ,
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-
yl)carbonyl]amiro} ethyl)pyrrolidine-Z-carboxylaté

Chiral

Similar procedure as Example 132.
LR MS (ES+): 623 (M+Na")
LR MS (ES-): 599 (M-H)

R

Example 103
N,N-diethyl-5- {4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy}pyridin-2-
yl}-1H-pyrrole-3-carboxamide |

£y
(o]
(@]

CH,

p4
SO

Iz
P

o,

Similar procedure as Example 132.
130
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'"H NMR (ds-DMSO): 11.97 (br. 5., 1H), 9.19 (s, 1H), 8.49 (d, ] = 2.6 Hz, 1H), 8.40 (d, J= 6.2
Hz, 1H), 7.98 (dd, J = 7.8, 1.9 Hz, 1H), 7.53 - 7.61 (m, 2H), 7.40 (d, J = 1.5 Hz, 1H), 7.05 - 7.25
(m, 4H), 7.01 (br. s., 1H), 6.76 - 6.86 (m, 1H), 6.67 - 6.76 (m, 1H), 3.26 - 3.64 (m, 4H), 2.27 (s,
3H), 1.13 (t, ] = 7.0 Hz, 6H)

LR MS (ES+): 524 (M+Na")

LR MS (ES-): 500 (M-H)

Example 104
1-(2-fluoro-5-methylphenyl)-3- {4-[(2- {4-[(4-methylpiperazin-1-yl)carbonyl]-1H-pyrrol-2-
yl}pyridin-4-yl)oxy]phenyl}urea

Similar procedure as Example 132. 7

'H NMR (ds-DMSO): 11.87 (br. s., 1H), 9.16 (s, 1H), 8.47 (d, J = 2.6 Hz, 1H), 837 (d, ] = 5.6
Hz, 1H), 7.98 (dd, ] = 8.1, 1.9 Hz, 1H), 7.50 - 7.59 (m, 2H), 7.35 (d, J =2.3 Hz, 1H), 7.08 - 7.19
(m, 4H), 6.87 - 6.95 (m, 1H), 6.80 (ddd, = 7.7, 5.1, 2.2 Hz, 1H), 6.63 (dd, F =5.9,2.3 Hz, 1H),
3.60 (d, J = 4.1 Hz, 4H), 2.23 - 2.35 (m, 7H), 2.18 (s, 3H)

LR MS (ES+): 551 (M+Na")

LR MS (ES-): 527 (M-H)

Example 105
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxylpyridin-2-yl} -N-(2-
pyrrolidin-1-ylethyl)-1H-pyrrole-3-carboxamide

Similar procedure as Example 132. 1

'"H NMR (ds-DMSO): 11.80 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, ] = 2.6 Hz, 1H), 837 (d, J = 5.6
Hz, 1H), 7.98 (dd, J=17.9, 2.1 Hz, 1H), 7.82 (t, J = 5.7 Hz, 1H), 7.50 - 7.63 (m, 2H), 7.35 (dd, J
=29, 1.8 Hz, 1H), 7.00 - 7.20 (m, 5H), 6.80 (dt, J = 7.9, 2.2 Hz, 1H), 6.70 (dd, ] = 5.9, 2.3 Hz,
1H), 3.21 - 3.35 (m, 2H), 2.37 - 2.57 (m, 6H), 2.27 (s, 3H), 1.65 (dt, J = 6.6, 3.1 Hz, 4H)
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LR MS (ES+): 565 (M+Na")

LR MS (ES-): 541 (M-H)

Example 106 '
1-[4-({2-[4-(aziridin-1-ylcarbonyl)-1H-pyrrol-2-yl|pyridin-4-y1} oxy)phenyl]-3-(2-fluoro-5-
methylphenylurea

A CH,
| o
N N
N
H N\7

Similar procedure as Example 132. :
'HNMR (ds-DMSO): 11.90 (br. s., 1H), 9.15 (s, 1H), 8.47 (d, J=2.6 Hz, 1H), 836 (d,J=5.9
Hz, 1H), 7.97 (dd, J =8.2, 2.1 Hz, 1H), 7.50 - 7.58.'(m, 2H), 7.28 (d, J=2.1 Hz, 1H), 7.23 (br. s.,
1H), 7.04 - 7.17 (m, 3H), 6.97 (br. s., 1H), 6.79 (ddd, J=75,5.1,23 Hz, 1H), 6.65 (dd, J = 5.7,
2.5Hz, 1H),4.17-4.31 (m, 2H), 3.82 (t,J =9.2 Hz, 2H),2.26 (s, 3H)

LR MS (ES+): 494 (M+Na") '
LR MS (ES-): 470 (M-H)

¢

Example 107
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxylpyridin-2-yl} -1H-

pyrrole-3-carboxamide

0 R

Similar procedure as Example 132.

'HNMR (ds-DMSO): 11.89 (br. s., 1H), 9.21 (s, IH), 8.50(d, J=2.3 Hz, IH),839(d,J=59
Hz, 1H), 7.98 (dd, J = 8.1, 1.9 Hz, 1H), 7.53 - 7.62 (m, 2H), 7.43 (br. s., 2H), 7.05 - 7.24 (m,
5H), 6.71 - 6.86 (m, 3H), 2.27 (s, 3H)

LR MS (ES+): 468 (M+Na™")
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LR MS (ES-): 444 (M-H)

Example 108

§
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -N-hydroxy-
1H-pyrrole-3-carboxamide

N-OH
H

Similar procedure as Example 132.

'H NMR (d-DMSO): 12.10 (br. s., 1H), 10.66 (br. s., 1H), 9.29 (s, 1H), 8.53 (br. s., 1H), 8.43
(d,J=6.2Hz, 1H), 7.93 - 8.03 (m, 1H), 7.59 (d, J = 8.8 Hz, 2H), 7.39 - 7.50 (m, 1H), 7.30 (br.
8., 1H), 7.05 - 7.26 (m, 4H), 6.75 - 6.91 (m, 2H), 2.27 (s, 3H)

LR MS (ES+): 484 (M+Na")

LR MS (ES-): 460 (M-H)

Example 109

1-[4-({2-[4-(azetidin-1-ylcarbonyl)-1H-pyrrol-2-yl|pyridin-4-yl} oxy)phenyl]-3-(2-fluoro-5-
methylphenyl)urea

Similar procedure as Example 132.

'"H NMR (d6-DMSO): 11.67 (br. s., 1H), 9.16 (s, 1H), 8.47(d,J=2.1 Hz, 1H), 834 (d,J=5.6
Hz, 1H), 7.97 (d, ] = 5.9 Hz, 1H), 7.54 (d, J = 9.1 Hz, 2H), 7.02 - 7.23 (m, 5H), 6.86 (br. s., 1H),
6.74 - 6.83 (m, 1H), 6.64 (dd, J = 5.9, 2.3 Hz, 1H), 4.14 - 4 28 (m, 2H), 3.33 - 3.42 (m, 2H), 2.26
(s, 3H), 1.83 (br. s., 2H)

LR MS (ES+): 486 (M+H)
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LR MS (ES-): 484 (M-H)

Example 110

5-{4-[4-({ [(2-ﬂuoro-5-methylphenyl)amino]carboﬁyl} amino)phenoxy]pyridin-2-yl}-N-(3-
hydroxypropyl)-1H-pyrrole-3-carboxamide

H H e
Y
o 0]
X CH,
| 0
Y
OH

Similar procedure as Example 132.

'H NMR (ds-DMSO): 11.78 (br. s., 1H), 9.20 (s, 1H), 8.51 (d, ] =2.1 Hz, 1H), 836 (d,J = 5.6
Hz, 1H), 7.96 (dd, J = 7.9, 1.8 Hz, 1H), 7.83 (t, J ='5.7 Hz, 1H), 7.55 (d, ] = 9.1 Hz, 2H), 7.32 -
7.36 (m, 1H), 7.02 - 7.17 (m, 5H), 6.78 (td, J = 5.3,2.6 Hz, 1H), 6.69 (dd, J = 5.6, 2.3 Hz, 1H),

4.42 (t,]=5.3 Hz, 1H), 3.41 (q, ] = 6.2 Hz, 2H), 3.15 - 3.26 (m, 2H), 2.26 (s, 3H), 1.60 (quin, J
= 6.7 Hz, 2H)

LR MS (ES+): 526 (M+Na™")
LR MS (ES-): 502 (M-H)

Example 111
2-(2-methoxyethoxy)ethyl 5- {4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-carboxylate

F
Y
Ny
T
\ CH,
» o
N
H O—\_o
N\

0-CH,

Similar procedure as Example 131.
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'H NMR (ds-DMSO): 12.12 (br. s., 1H), 9.15 (s, 1H), 8.47 (d, J = 2.3 Hz, 1H), 8.38 (d,] = 5.9
Hz, 1H), 7.97 (dd, J = 8.1, 1.9 Hz, 1H), 7.49 - 7.59 (m, 2H), 7.41 (dd, J = 3.1, 1.6 Hz, 1H), 7.34
(d, J=2.3 Hz, 1H), 7.03 - 7.17 (m, 4H), 6.74 - 6.84 (m, 1H), 6.67 (dd, J = 5.7, 2.5 Hz, 1H), 4.20
- 4.28 (m, 2H), 3.62 - 3.70 (m, 2H), 3.51 - 3.59 (m, 2H), 3.39 - 3.46 (m, 2H), 3.18 - 3.24 (m,
3H), 2.26 (s, 3H)

LR MS (ES+): 571 (M+Na")

LR MS (ES-): 547 (M-H)

Example 112
N-ethyl-5- {4-[4-({[(2-fluoro-5-methylphenyl)amino Jcarbonyl} amirlo)phenoxy]pyridin-2-yl} -

1H-pyrrole-3-carboxamide

Similar procedure as Example 132.

'HNMR (ds-DMSO): 11.93 (br. s., 1H), 9.23 (s, 1H), 8.50 (d, J = 2.3 Hz, 1H), 8.39 (d, ] = 6.2
Hz, 1H), 7.96 (dd, J = 7.9, 1.8 Hz, 1H), 7.87 (t, ] =*5.6 Hz, 1H), 7.5;7 (d, J=8.8 Hz, 2H), 7.42
(br.s., 1H), 7.02 - 7.27 (m, 5H), 6.72 - 6.86 (m, 2H), 3.09 - 3.25 (m, 2H), 2.26 (s, 3H), 1.06 (t,J
=7.2 Hz, 3H)

LR MS (ES+): 496 (M+Na")

LR MS (ES-): 472 (M-H)

Example 113
2-methoxyethyl 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-
2-yl}-1H-pyrrole-3-carboxylate

H H
Iont
o)
x Hs ;
| o ',
N //
o\, 135
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Similar procedure as Example 131.

'H NMR (dg-DMSO): 12.12 (br. s., 1H), 9.15 (s, 1H), 8.46 (br. s., 1H), 8.38 (d, J = 5.6 Hz, 1H),
7.98 (s, 1H), 7.54 (d, ] = 8.8 Hz, 2H), 7.41 (d, J = 12 Hz, 1H), 7.35 (d, J = 1.8 Hz, 1H), 7.01 -
7.19 (m, 4H), 6.78 (d, ] = 5.9 Hz, 1H), 6.66 (dd, J = 5.9, 2.1 Hz, 1H), 4.17 - 432 (m, 2H), 3.51 -
3.65 (m, 2H), 3.29 (s, 3H), 2.26 (s, 3H)

LR MS (ES+): 527 (M+Na")

LR MS (ES-): 503 (M-H)

Example 114
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -N-(2-
methoxyethyl)-1H-pyrrole-3-carboxamide

HoH | v .
QNIN\@ !
0 ! '
x Hs |
I P O .
N //
M\
CH,
Similar procedure as Example 132.
'H NMR (ds-DMSO): 11.86 (br. s., 1H), 9.17 (s, 1H), 8.48 (d,J=2.3 Hz, 1H), 8.38 (d,J =59
Hz, 1H), 7.86 - 8.02 (m, 2H), 7.56 (d, J = 8.8 Hz, 2H), 7.40 (br. 5., 1H), 7.02 - 7.21 (m, 5H), 6.67
- 6.84 (m, 2H), 3.26 - 3.50 (m, 7H), 2.26 (s, 3H)
LR MS (ES+): 526 (M+Na")
LR MS (ES-): 502 (M-H)

Example 115 ;

5-{4-[4-({[(3-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl } - 1H-pyrrole-3-

carboxylic acid

e
0O )
N/ 136
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Similar procedure as Example 134.

'HNMR (d6-DMSO0): 12.05 (br. s., 1H), 8.79 (s, 1H), 8.62 (s, 1H), 8.39 (d, ] = 5.6 Hz, 1H), 7.52
-7.61 (m, 2H), 7.39 (dd, J = 3.1, 1.6 Hz, 1H), 7.34 (d, ] = 2.3 Hz, 1H), 7.30 (s, 1H), 7.21 - 7.27
(m, 1H), 7.10 - 7.20 (m, 3H), 7.05 (s, 1H), 6.79 (d, J = 7.3 Hz, 1H), 6.68 (dd, J = 5.6, 2.3 Hz,
1H), 2.28 (s, 3H)

LR MS (ES-): 427 (M-H)

Example 116
methyl 5- {4-[4-({[(3-methylphenyl)amino] carbonyl} amino)phenoxy]pyridin-2-yl}-1H-pyrrolc-

3-carboxylate

Similar procedure as Example 135.

'H NMR (ds-DMSO): 12.12 (br. s., 1H), 9.02 (br. s., 1H), 8.85 (br. s., 1H), 8.36 (d, ] = 5.6 Hz,
1H), 7.50 - 7.59 (m, 2H), 7.41 (d, J = 1.5 Hz, 1H), 7.33 (d, ] = 2.3 Hz, 1H), 7.29 (s, 1H), 7.24 (d,
J=17.9 Hz, 1H), 7.08 - 7.18 (m, 3H), 7.06 (d, J = 1.5 Hz, 1H), 6.77 (d, J = 7.6 Hz, 1H), 6.65 (dd,
J=15.6,2.3 Hz, 1H), 3.69 (s, 3H), 2.26 (s, 3H)

LR MS (ES+): 465 (M+Na")

LR MS (ES-): 441 (M-H)

Example 117

5-{4-[2-fluoro-4-({[(2-fluoro- 5-methylphenyl)ammo]carbonyl} amino)phenoxy]pyridin-2-yl}-
1H-pyrrole-3-carboxylic acid

H H F:
Q
N cn

137
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Similar procedure as Example 134.

'HNMR (ds-DMSO): 12.03 (br. s., 1H), 11.86 (br. s., 1H), 9.62 (s, 1H), 8.65 (s, 1H), 8.38 (d, J
= 5.6 Hz, 1H), 7.94 (dd, J = 7.9, 1.8 Hz, 1H), 7.72 (dd, J = 13.2,2.3 Hz, 1H), 7.26 - 7.40 (m,
3H), 7.15 - 7.24 (m, 1H), 7.01 - 7.14 (m, 2H), 6.81 (td, J = 5.3, 2.3 Hz, 1H), 6.68 (dd, ] =5.7,2.2
Hz, 1H), 2.26 (s, 3H)

LR MS (ES+): 487 (M+Na")

LR MS (ES-): 463 (M-H)

Example 118
methyl 5-{4-[2-fluoro-4-({[(2-fluoro-5-methylphenyl)amino]carbonyl }amino)phenoxyJpyridin-
2-yl}-1H-pyrrole-3-carboxylate

N Ch,

O—CH,

Similar procedure as Example 135.

'HNMR (d6-DMSO): 12.13 (br. s., 1H), 9.34 (s, IH), 8.55(d,J=2.3Hz, 1H),839(d,J=59
Hz, 1H), 7.94 (dd, J=7.8, 1.6 Hz, 1H), 7.72 (dd, J = 13.5, 2.3 Hz, 1H), 7.43 (dd, 7= 3.2, 1.8§ Hz,
1H), 7.37 (d, J = 2.3 Hz, 1H), 7.26 - 7.36 (m, 1H), 7.18 (dd, J= 8.9, 1.6 Hz, 1H), 7.05 - 7.15 (m,
2H), 6.77 - 6.87 (m, 1H), 6.70 (dd, J = 5.6, 2.3 Hz, 1H), 3.70 (s, 3H), 2.26 (s, 3H)

LR MS (ES+): 501 (M+Na")

LR MS (ES-): 477 (M-H)

Example 119
5-(4-{4-[({[4-fluoro-3

138
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-(trifluoromethyl)phenyl]amino} carbonyl)aminoJphenoxy } pyridin-2-yl)-1H-pyrrole-3-

carboxylic acid

Similas 1
'HNM_. _, -, .., .),9.11(s, 1H), 8.96 (s, 1H), 8.38 (d, J = 5.6 Hz, 1H), 7.99
(dd, J=6.4, 2.3 Hz, 1H), 7.60 - 7.72 (m, 1H), 7.56 (d, J = 9.1 Hz, 2H), 7.27 - 7.49 (m, 3H), 7.14
(d, J=9.1 Hz, 2H), 7.03 (br. s., 1H), 6.67 (dd, J = 5.7, 2.2 Hz, 1H)

LR MS (ES-): 499 (M-H)

Iz

Example 120
methyl 5-(4-{4-[({[4-fluoro-3-(trifluoromethyl)phenyl]amino } carbonyl)amino]phenoxy} pyridin-

2-yl)-1H-pvrrole-3-carboxvlate

=
N 4 “o-CH,

Similar procedure as Example 135.

'H NMR (ds-DMSO): 12.12 (br. s., 1H), 9.04 (s, 1H), 8.91 (s, 1H), 8.37 (d, ] = 6.2 Hz, 1H), 7.99
(dd, J = 6.4, 2.6 Hz, 1H), 7.60 - 7.69 (m, 1H), 7.51 - 7.61 (m, 2H), 7.37 - 7.49 (m, 2H), 7.34 (d, ]
=2.1 Hz, 1H), 7.09 - 7.18 (m, 2H), 7.01 - 7.09 (m, 1H), 6.66 (dd, J = 5.6, 2.3 Hz, 1H), 3.70 (s,
3H)

LR MS (ES+): 537 (M+Na")

LR MS (ES-): 513 (M-H)

Example 121

5-(4-{4-[({[4-chloro-3-(trifluoromethyl)phenyl]amino } carbonyl)amino]phenoxy} pyridin-2-yl)-
1H-pyrrole-3-carboxylic acid

139,
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Similar procedure as Example 134.

'H NMR (ds-DMSO0): 12.08 (br. s., 1H), 9.23 (s, 1H), 9.00 (s, 1H), 8.39 (d, ] = 5.6 Hz, 1H), 8.10
(s, 1H), 7.48 - 7.72 (m, 4H), 7.27 - 7.47 (m, 2H), 7.00 - 7.23 (m, 3H), 6.69 (br. 5., 1H)

LR MS (ES-): 515 (M-H)

Example 122

methyl 5-(4-{4-[({[4-chloro-3-

(trifluoromethyl)phenylJamino } carbonyl)aminoJphenoxy } pyridin-2-yl)-1 H-pyrrole-3-
carboxylate

e

o—CH3

Similar procedure as Example 135.

'HNMR (ds-DMSO0): 12.12 (br. s., 1H), 9.17 (s, 1H), 8.94 (s, 1H), 8.38 (d, ] = 5.9 Hz, 1H), 8.10
(d,J=2.1Hz, 1H), 7.51 - 7.69 (m, 4H), 7.42 (dd, J = 3.2, 1.8 Hz, 1H), 7.34 (d, ] = 2.3 Hz, 1H),
7.10 - 7.18 (m, 2H), 7.03 - 7.09 (m, 1H), 6.66 (dd, !J =5.9, 2.3 Hz, 1H), 3.70 (s, 3H)

LR MS (ES+): 553 (M+Na")

LR MS (ES-): 529 (M-H)

Example 123
4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phencxy]pyridin-2-yl} thiophene-

2-carboxylic acid

CH, 140
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To a stirred solution of methyl 4-{4-[4-({[(2-fluoro-5-

methylphenyl)amino]carbony!} amino)phenoxy|pyridin-2-yl} thiophene-2-carboxylate (550mg,
1.15mmol) in a mixture of solvents - THF/MeOH ( 20ml/20m1) was‘added 1ml of 5M NaOH
(5mmol) solution. The mixture was heated in a 66°C bath for 2 hours cooled to room
temperature and poured into 200ml of water. 2M HCl was added until pH = 5. The resulting
precipitates were filtered, washed with water, and dried in vacuo to give 4-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxyIpyridin-2-yl} thiophene-2-carboxylic acid as off-
white solid. Yield: 520mg, 97%.

"H NMR (ds-DMSO0): 9.30 (s, 1H), 8.59 (d, J =2.6 Hz, 1H), 8.43 (ci, J=15.9 Hz, 1H), 8.35 (br.
s., 1H), 8.13 (br. s., 1H), 7.95 (dd, J=7.8, 1.9 Hz, 1H), 7.51 - 7.59 (m, 2H), 7.45 (s, 1H), 7.03 -
7.18 (m, 3H), 6.75 - 6.83 (m, 1H), 6.72 (dd, J = 5.6, 2.3 Hz, 1H), 2.25 (s, 3H)

LR MS (ES-): 462 (M-H)

Example 124 - !

2-hydroxyethyl 4-{4-[4-({[(2-fluoro- 5-methylphenyl)ammo]carbonyl}ammo)phenoxy]pyndm—
2-yl}-1H-pyrrole-2-carboxylate

H H
”TN@
Lry
(@)
CH,

| o
N

: H O——\—--OH

1HNMR(DMSO de) &: 1211(br 5., 1H), 9.15 (s, 1H), 8.47 (d, J=2.1 Hz, 1H), 8.33 (d, ] = 5.6
Hz, 1H), 7.97 (dd, J=7.9, 1.8 Hz, 1H), 7.63 (dd, ] = 2.9, 1.8 Hz, 1H), 7.53 (d, J = 8.8 Hz, 2H),
7.22 -7.37 (m, 2H), 7.01 - 7.18 (m, 3H), 6.72 - 6.85 (m, 1H), 6.58 (dd, J = 5.6, 2.3 Hz, 1H), 4.83
(t,J=5.9 Hz, 1H), 4.19 (t, ] = 5.1 Hz, 2H), 3.57 - 3.73 (m, 2H), 2.25 (s, 3H)

LR MS (ES+): 491 (MH), 513 (M+Na")
LR MS (ES-): 489 (M-H)

Example 125
141
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{1-[(5-{4-[4-( {[(2-ﬂuoro-5-methylphenyl)amino]cvarbonyl} amino)phenoxy]pyridin-2-yl}-1H-
pyrrol-3-yl)carbonyl]piperidin-4-yl}acetic acid

sgae

To a stirred solution of methyl {1-[(5-{4-[4-({[(2- ﬂuoro 5-
methylphenyl)ammo]carbonyl}amlno)phenoxy]pyndm -2-yl}-1H- pyrrol -3-
yl)carbonyl]piperidin-4-yl}acetate (50mg, 0.085mmol) in THF/MeOH (5ml/5ml) was added 1M
NaOH solution (3ml, 3mmol). The mixture was stirred at room temperature for onc hour, and
poured into 50ml of water. 2M HCI was added until pH = 4. The resulting precipitates were
filtered, washed with water, and dried in vacuo to give {1-[(5-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl } amino)phenoxy Jpyridin-2-yl}-1H-pyrrol-3-
yDcarbonyl]piperidin-4-yl}acetic acid as white solid. Yield: 47mg, 96%.

LR MS (ES-): 570 (M-H)

Example 126

methyl {1-[(5-{4-[4-({[(2-fluoro-5- methylphenyl)ammo]carbonyl}ammo)phenoxy]pyndm 2-
yl}-1H-pyrrol-3-yl)carbonyl]piperidin- 4-yl}acetaté

HH;
l:]T
o O
N H,
| 0

Similar procedure as Example 132.

'"HNMR (ds-DMSO): 11.83 (br. s., 1H), 9.14 (s, 1H), 8.46 (br. s., 1H), 8.35 (d, J = 5.6 Hz, 1H),
7.97(d,J =8.2 Hz, 1H), 7.53 (d, J = 8.8 Hz, 2H), 7.33 (d, ] = 1.8 H, 1H), 7.01 - 7.18 (m, 4H),
6.86 (s, 1H), 6.80 (d, J = 4.4 Hz, 1H), 6.61 (dd, ] =5.9, 2.1 Hz, 1H), 4.26 (br. 5., 2H), 3.57 (s,
3H), 2.87 (br. s, 2H), 2.18 - 2.32 (m, 5H), 1.93 (br. 5., 1H), 1.65 (br. 5., 2H), 1.14 (br. s., 2H)

142
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LR MS (ES+): 608 (M+Na")
LR MS (ES-): 584 (M-H)

Example 127

N-(2,3-dihydroxypropyl)-5- {4-[4-( {[(2-fluoro-5-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-carboxamide

OI

Q

/

Z
\
\

Iz
Tz O

Y g@

OH

Similar procedure as Example 132.

'H NMR (ds-DMSO): 11.81 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, T=2.3 Hz, 1H), 836 (d,J= 5.6
Hz, 1H), 7.97 (dd, J = 7.8, 1.9 Hz, 1H), 7.86 (t, ] =5.7 Hz, 1H), 7.51 - 7.60 (m, 2H), 7.38 (dd, J
=3.1, 1.6 Hz, 1H), 7.10 - 7.19 (m, 3H), 7.07 (td, J = 4.3, 2.5 Hz, 2H), 6.74 - 6.84 (m, 1H), 6.69
(dd,J=5.6,2.3 Hz, 1H), 4.78 (d, ] = 5.0 Hz, 1H), 4.54 (t, ] = 5.9 Hz, 1H), 3.48 - 3.60 (m, 1H),
3.23-3.36 (m, 3H), 3.05 - 3.18 (m, 1H), 2.26 (s, 3H)

LR MS (ES+): 542 (M+Na")

LR MS (ES-): 518 (M-H)

Example 128
5-{4-[4-({[(2-fluoro-5 -methylphenyl)amino]carbonyl}amino)phenoxyJpyridin-2-y1}-N-(2-
hydroxyethyl)-1H-pyrrole-3-carboxamide

F
N A

7%
(o]

N CH,

|/ (0] +
VT
H lNI—\-—OH
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Stmilar procedure as Example 132.

'"H NMR (ds-DMSO): 11.79 (br.s., 1H), 9.30 (s, 1H), 8.57 (d,J=1.5 Hz, 1H), 8.36 (d,J = 5.6
Hz, 1H), 7.95(dd, J=17.9, 1.8 Hz, 1H), 7.84 (t, ] = 5.6 Hz, 1H), 7.50 - 7.63 (m, 2H), 7.35(d, ] =
1.5 Hz, 1H), 7.00 - 7.21 (m, 5H), 6.79 (td, J = 5.3, 2.5 Hz, 1H), 6.69 (dd, J = 5.6, 2.3 Hz, 1H),
4.66 (t, J = 5.6 Hz, 1H), 3.38 - 3.51 (m, 2H), 3.22 (q, J = 6.1 Hz, 2H), 2.25 (s, 3H)

LR MS (ES+): 512 (M+Na")

LR MS (ES-): 488 (M-H)

Example 129

1-(2-fluoro-5-methylphenyl)-3-{4-[(2- {4-[(4-hydroxypiperidin-1-yl)carbonyl]-1H-pyrrol-2-
yl}pyridin-4-yl)oxy]phenyl}urea

Similar procedure as Example 132. .

'H NMR (ds-DMSO): 11.84 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, J=2.3 Hz, 1H), 8.37(d, ] = 5.6
Hz, 1H), 7.99 (dd, J=7.9, 1.8 Hz, 1H), 7.55 (d, ] =88 Hz, 2H), 7.36 (d, J = 2.3 Hz, 1H), 7.04 -
7.20 (m, 4H), 6.89 (s, 1H), 6.81 (td, J=5.3,2.3 Hz, 1H), 6.63 (dd, J = 5.9, 2.3 Hz, 1H), 4.73 (d,
J=4.1Hz, 1H), 3.90 - 4.06 (m, 2H), 3.71 (dt, ] = 8.4, 4.3 Hz, 1H), 3.25 (d, ] = 2.6 Hz, 2H), 2.27
(s,3H), 1.73 (d, } =4.1 Hz, 2H), 1.21 - 1.44 (m, 2H

LR MS (ES+): 552 (M+Na") '

LR MS (ES-): 528 (M-H)

Example 130
2,3-dihydroxypropy! 5-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxypyridin-2-yl}-1H-pyrrole-3-carboxylate

HHF .
Y0
® O - .’
NN

N O
H —5——\

e OH

o
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Similar procedure as Example 131.

'HNMR (ds-DMSO): 12.12 (br. s., 1H), 9.24 (s, 1H), 8.54 (d,J=2.3 Hz, 1H),839(d,J=59
Hz, 1H), 7.98 (dd, ] = 7.8, 1.9 Hz, 1H), 7.51 - 7.62 (m, 2H), 7.48 (dd, J = 3.1, 1.6 Hz, 1H), 7.34 -
7.40 (m, 1H), 7.05 - 7.20 (m, 4H), 6.75 - 6.87 (m, 1H), 6.68 (dd, J=5.9,2.3 Hz, 1H),4.92 (d, J
=5.3 Hz, 1H), 4.64 (t, ] = 5.7 Hz, 1H), 4.11 - 4.22 (m, 1H), 3.97 - 4.09 (m, 1H), 3.67 - 3.79 (m,
1H), 3.38 - 3.46 (m, 2H), 2.28 (s, 3H)

LR MS (ES+): 543 (M+Na")

LR MS (ES-): 519 (M-H)

Example 131

2-hydroxyethyl 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-
2-yl}-1H-pyrrole-3-carboxylate

F
QR
N A
[ 0

N
H / O—\_OH

A mixture of 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl }amino)phenoxy]pyridin-2-
yl}-1H-pyrrole-3-carboxylic acid (50mg, 0.1 lmmdl), ethylene glycol (1ml), 1-Ethyl-3-(3-
dimethyllaminopropyl)carbodiimide hydrochloridé (EDC- HCl, 25mg, 0.13mmol) and 4-
dimethylaminopyridine (DMAP, 5mg, 0.04mmol) in anhydrous THF (10ml) was stirred at 60°C
for 16 hours. The mixture was poured into 100ml of water. 2M HCI was added dropwise until
pH =4. The precipitates were filtered, washed with water and dried in vacuo to give the crude,
which was purified by silica gel chromatography with a gradient of 3~5% MeOH/CHCl; to give
2-hydroxyethyl 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl }amino)phenoxy]pyridin-
2-yl}-1H-pyrrole-3-carboxylate as white solid. Yield: 36mg, 67%.

145
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'H NMR (ds-DMSO): 12.12 (br. 5., 1H), 9.18 (s, IH), 8.49(d,J=18Hz, 1H),839(d,J=5.6
Hz, 1H), 7.94 - 8.05 (m, 1H), 7.56 (d, ] = 9.1 Hz, 2H), 7.48 (d, ] = 1.5 Hz, 1H), 7.35 (d, ] = 2.1
Hz, 1H), 7.03 - 7.23 (m, 4H), 6.75 - 6.86 (m, 1H), 6.69 (dd, J=5.7,2.2 Hz, 1H), 4.83 (t,] = 5.7
Hz, 1H), 4.15 (t, J= 5.1 Hz, 2H), 3.64 (q, ] = 5.4 Hz, 2H), 2.27 (s, 3H)

LR MS (ES+): 513 (M+Na")

LR MS (ES-): 489 (M-H) ;

146
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Example 132

1-(2-fluoro-5-methylphenyl)-3-(4- {[2-(4-{[(3R)-3-hydroxypyrrolidin-1-yl]carbonyl } -1H-pyrrol-
2-yDpyridin-4-ylJoxy}phenyl)urea

H
N\j "OH

A mixture of 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-
yl}-1H-pyrrole-3-carboxylic acid (50mg, 0.11mmol), HATU (51mg, 0.13mmol) and N,N-
diisopropylethylamine (31mg, 0.24mmol) in anhydrous DMF (10ml) was stirred at room
temperature for 10 minutes, followed by addition of (R)-3-pyrrolidinol (14mg, 0.16mmol). The
mixture was stirred for another 10 minutes and poured into 100ml of water. 2M HCI was added
dropwise until pH = 4~5. The precipitates were ﬁltered, washed with water and dried in vacuo
to give 1-(2-fluoro-5-methylphenyl)-3-(4-{[2-(4-{[(3R)-3-hydroxypyrrolidin-1-yl]carbonyl }-1H-
pyrrol-2-yl)pyridin-4-yl]oxy}phenyl)urea as white solid. Yield: 40mg, 71%.

"H NMR (ds-DMSO): 11.90 (br. 5., 1H), 9.17 (s, 1H), 8.49 (d, J = 2.6 Hz, 1H), 8.38 (d, ] = 5.9
Hz, 1H), 7.99 (dd, J =7.8, 1.9 Hz, 1H), 7.51 - 7.62 (m, 2H), 7.37 (d, J = 2.3 Hz, 1H), 7.25 (br. 5.,
1H), 7.02 - 7.19 (m, 4H), 6.76 - 6.86 (m, 1H), 6.64 (dd, J = 5.6, 2.3 Hz, 1H), 4.93 (br. s., IH),
4.22 - 438 (m, 1H), 3.69 - 3.87 (m, 1H), 3.43 - 3.59 (m, 2H), 3.35 - 3.42 (m, 1H), 2.27 (s, 3H),
1.90 (br. s., 2H)

LR MS (ES+): 538 (M+Na")
LR MS (ES-): 514 (M-H)
Example 133 ¥

1-(2-fluoro-5-methylphenyl)-3-(4- {[2-(4- {[(3S)-3-hydroxypyrrolidin-1-yl]carbonyl} -1H-pyrrol-
2-yDpyridin-4-ylJoxy} phenyl)urea
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Similar procedure as Example 132.
LR MS (ES+): 538 (M+Na")
LR MS (ES-): 514 M-H)

Example 134

5-{4-[4-({[(2-fluoro-5 -methylphenyl)amino]carbohyl} amino)phenoxy]pyridin-2-yl}-1H-

pyrrole-3-carboxylic acid

legae

To a stirred solution of methyl 5-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-carboxylate (1.38g,
3.00mmol) in a mixture of solvents THF/MeOH (20ml/20ml) was added 2m! of 5M NaOH
(10mmol) solution. The mixture was heated in a 72°C bath for 5 hours, cooled to room
temperature and poured into 200ml of water. 2M HCl was added until pH = 3. The resulting
precipitates were filtered, washed with water, and dried in vacuo to give 5-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxyJpyridin-2-y1}-1H-pyrrole-3-carboxylic acid as
light brown solid. Yield: 1.28g, 96%.

"HNMR (ds-DMSO): 12.04 (br. s., 1H), 11.88 (br. s., 1H), 9.18 (s, 1H), 8.49 (d, J =2.3 Hz, 1H),
8.39(d, J=5.6 Hz, 1H), 7.94 - 8.05 (m, 1H), 7.56 (d, J = 9.1 Hz, 2H), 7.31 - 7.42 (m, 2H), 7.01 -
7.21 (m, 4H), 6.81 (td, J = 5.2, 2.2 Hz, 1H), 6.68 (dd, ] = 5.6, 2.3 Hz, 1H), 2.27 (s, 3H)

LR MS (ES-): 467 (M-H)
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Example 135

methyl 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino] carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
pyrrole-3-carboxylate

YO

To a stirred solution of methyl 5-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-3-carboxylate
(1.0g, 3.23mmol) in anhydrous THF (10ml) was added 2-fluoro-5-methyl-phenylisocyanate
(488mg, 3.23mmol). The mixture was stirred at room temperature for one hour and poured into
200ml of 0.02M HCl solution with vigorous stirring. The resulting*precipitates were filtered,
washed with water, and dried in vacuo to give methyl 5-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxyIpyridin-2-y1} -1H-pyrrole-3-carboxylate as white
solid. Yield: 1.38g, 93%.

'H NMR (ds-DMSO): 12.14 (br. s., 1H), 9.17 (s, 1H), 8.49 (d, J= 2.3 Hz, 1H), 8.39(d, 1 = 5.9
Hz, 1H), 7.99 (dd, J=7.9, 1.8 Hz, 1H), 7.53 - 7.59 (m, 2H), 7.44 (dd, J = 3.2, 1.5 Hz, 1H), 7.36
(d, J=2.3 Hz, 1H), 7.06 - 7.18 (m, 4H), 6.77 - 6.85 (m, 1H), 6.68 (dd, J = 5.6, 2.3 Hz, 1H), 3.72
(s, 3H), 2.28 (s, 3H)

LR MS (ES+): 483 (M+Na")

LR MS (ES-): 459 (M-H) \i

Preparation of1-tert-butyl 2-methyl 4-[4-(3-aminophenoxy)pyri din-'”Z-yl]- 1H-pyrrole-1,2-

dicarboxylate '

Ne

=~

| 0 :
N B
N O~
o
0O
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Similar procedure as 1-tert-butyl 2-methyl 4-[4-(4- ammophenoxy)pyndm 2-yl}-1H-pyrrole-1,2-
dicarboxylate. i

'HNMR (ds-DMSO): 8.38 (d, 1H), 8.01 (d, J = 1.5 Hz, 1H), 7.45 (éi, J=2.1Hz, 1H), 7.37(d,]
=1.5Hz, 1H), 7.06 (t, J = 7.9 Hz, 1H), 6.67 (dd, J = 5.7, 2.2 Hz, 1H), 6.43 (d, J = 7.9 Hz, 1H),
6.20 - 6.33 (m, 2H), 5.32 (br. s., 2H), 3.72 - 3.85 (m, 3H), 1.53 (s, 9H)

LR MS (ES+): 432 (M+Na")

Example 136

methyl 4-{4-[3-({[(2-fluoro-5-methylphenyl)aminocarbonyl} amino)phenoxy]pyridin-2-yl} - 1H-
pyrrole-2-carboxylate

oW |
S, ‘

F .
¥
o
N

0
1 Ny —
N O~ ‘
To a stirred solution of 1-tert-butyl 2-methyl 4-[4-(3-aminophenoxy)pyridin-2-yl}-1H-pyrrole-
1,2-dicarboxylate (150 mg, 0.37 mmol) in anhydrous THF (10ml) was added 2-fluoro-5-methyl-
phenylisocyanate (67mg, 0.44mmol). The mixture was stirred at room temperature for 3 hours
and poured into 100ml of water. The resulting precipitates were filtered, washed with water, and
dried in vacuo to give the Boc-protected intermediate as brown solid. This intermediate was
dissolved in Sml of methylene chloride, and 3ml of trifluoroacetic acid was added. Stirring was
continued for 20 minutes. The mixture was evaporated to dryness to give the crude product,
which was purified by silica gel chromatography elutmg with 5% NanH/CHC13 to give methyl
4-{4-[3-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl} -1 H-
pyrrole-2-carboxylate as white solid. Yield: 67mg: 39%.
'H NMR (ds-DMSO): 12.18 (br.s., 1H), 9.23 (s, 1H), 8.47 (br. s., 1H), 8.36 (d, J = 5.6 Hz, 1H),
7.91(d,J=7.6 Hz, 1H), 7.63 (br. s., 1H), 7.25 - 747 (m, 4H), 7.16 (d, = 7.9 Hz, 1H), 7.07 (dd,
J=11.4, 8.5 Hz, 1H), 6.72 - 6.85 (m, 2H), 6.65 (dd, J = 5.6, 2.1 Hz, 1H), 3.76 (s, 3H), 2.22 (s,
3H) | !
LR MS (ES+): 483 (M+Na")
LR MS (ES-): 459 (M-H)
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Example 137
N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-4- {4-{4-( {[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxylpyridin-2-yl}-1H-pirrole-2-carboxamide

¢

Similar procedure as Example 101.
LR MS (ES+): 544 (M+Na")
LR MS (ES-): 520 (M-H)

Example 138 ‘
4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-y1} -N,N-
dimethyl-1H-pyrrole-2-carboxamide

The title compound was isolated as a side product in the synthesis of Example 137.
LR MS (ES+): 474 (M+H) )
LR MS (ES-): 472 (M-H

Example 139
4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-N-methyl-

1H-pyrrole-2-carboxamide

@”I“@

o]
I =
i N i
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A mixture of 4-{4-[4-({[(2-fluoro-5-methylphenyl}amino]carbonyl}amino)phenoxy]pyridin-2-
yl}-1H-pyrrole-2-carboxylic acid (50mg, 0.1 lmmql), HATU (50mg, 0.13mmol), 2M
methylamine/ THF solution (0.1ml, 0.2mmol) and N, N-diisopropylethylamine (31mg,
0.24mmol) in anhydrous DMF (8ml) was stirred at room temperature for 10 minutes. The
mixture was poured into 100ml of water. The precipitates were filtered, washed with water and
dried to give the crude, which was purified by silica gel chromatography with 3~5%
MeOH/CHCls to give 4-{4-[4-({[(2-fluoro-5-

methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-N-methyl-1H-pyrrole-2-
carboxamide as white solid. Yield: 21mg, 41%.

'HNMR (ds-DMSO): 11.69 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, J =2.3 Hz, 1H), 8.32 (d, ] = 5.6
Hz, 1H), 8.01 - 8.12 (m, 1H), 7.96 (dd, J= 7.8, 1.9 Hz, 1H), 7.48 - 7.61 (m, 2H), 7.43 (dd, J =
2.9, 1.5 Hz, 1H), 7.03 - 7.23 (m, 5H), 6.79 (dt, J = 8.1, 2.3 Hz, 1H), 6.61 (dd, J = 5.6, 2.3 Hz,
1H), 2.71 (d, J = 4.7 Hz, 3H), 2.26 (s, 3H) )

LR MS (ES+): 482 (M+Na")

LR MS (ES-): 458 (M-H)

Preparation of 4-(4-aminophenoxy)-6-chloropyridin-2-amine

or
0O

X
I 2
N

N Ci

A stirred solution of 4-aminophenol (335mg, 3.1mmol) in anhydrous DMSO (8ml) was flushed
with nitrogen and treated with 1M KOBu'/ THF solution (3.1ml, 3.immol). The mixture was
stirred at room temperature under nitrogen for 10 minutes. 4,6-dichloropyridin-2-ylamine
(500mg, 3.1mmol) was added and the mixture was heated at 88°C for 16 hours, cooled to room
temperature and poured into 100ml of water. The resulting precipitates were filtered, washed
with water and dried to give the crude product, which was purified by silica gel chromatography
with 2~5% MeOH/CHCl; to give 4-(4-aminophenoxy)-6-chloropyridin-2-amine as light brown
solid. Yield: 350mg, 49%. ‘
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Example 140 g !
1-tert-butyl 2-methyl 4- {6-amino-4-[4-( {[(2-fluoro-5-
methylphenyl)amino]carbony!} amino)phenoxy]pyridin-2-yl} -1H-pyrrole-1,2-dicarboxylate

F
_N
' f>
N

%o
NNy 4
O/

=0

Z. 7

>(O

Similar procedure as Example 148.
LR MS (ES+): 598 (M+Na")

Example 141 _
1-(4-{[2-amino-6-(1 H-pyrro1-2-y1)pyridin-4-yl]ox3;} phenyl)-3-(2-fluoro-5-methylphenyl)urea

F

Y

Similar procedure as Example 148. | ;

"H NMR (ds-DMSO): 11.02 (br. 5., 1H), 9.11 (s, 1H), 8.44 (br. s., 1H), 7.97 (d, 1H), 7.50 (d, ] =
8.8 Hz, 2H), 6.98 - 7.17 (m, 3H), 6.78 (br. 5., 2H), 6.53 (br. 5., 2H), 6.05 (br. s., 1H), 5.74 (br. 5.,
2H), 5.61 (s, 1H), 2.25 (s, 3H)

LR MS (ES+): 418 (M+H)
LR MS (ES-): 416 (M-H)

Example 142

4-{4-[4-({[(2-fluoro-5 -methylphenyl)amino]carboﬁyl} amino)phenoxy]pyridin-2-yl}-1H-

pyrrole-2-carboxylic acid
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To a stirred solution of methyl 4- {4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1 H-pyrrole-2-carboxylate (220mg,
0.48mmol) in THF/MeOH (3ml/10ml) was added iM NaOH (4.0ml, 4.0mmol). The mixture
was heated at 70°C for 2 hours, cooled to room temperature and poured into 100ml of water.
IM HCl was added until pH = 4 and the resulting precipitates were filtered, washed with water
and dried in vacuo to give 4-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-y1}-1H-pyrrole-2-carboxylic acid.
Yield: 200mg, 94%. ‘
'H NMR (ds-DMSO): 12.38 (br.s., 1H), 12.04 (br:'s., 1H), 9.14 - 9.23 (m, 1H), 8.48 (d, J =23
Hz, 1H), 8.34 (d, J = 5.6 Hz, 1H), 7.97 (dd, ] = 7.9; 2.1 Hz, 1H), 7.60 (br. s., 1H), 7.50 - 7.58 (m,
2H),7.30 (d, J=2.1 Hz, 1H), 7.22 (s, 1H), 7.03 - 7.18 (m, 3H), 6.73 - 6.84 (m, 1H), 6.60 (dd, J =
5.6,2.3 Hz, 1H), 2.25 (s, 3H) |
LR MS (ES-): 445 (M-H)

I .
Preparation of 1-tert-butyl 2-methyl 4-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-1,2-
dicarboxylate

o5
0O
X
» 0

N 1 N
N O
o
(@)
A 100ml flask was charged with 4-((2-ch1oropyrid1:n-4-yl)oxy)aniline (150mg, 0.68mmol), 1-
tert-butyl 2-methyl 4-(4,4,5,5-tetramethyl-1,3 ,2-didxaborolan-2-yl)- 1H-pyrrole-1,2-
dicarboxylate (260mg, 0.81mmol), 2M Na,COs solution (0.5ml, 1.0mmol), PdC1,(PPh;), (5mg,
0.007mmol), 10ml of 1,4-dioxane and 3ml of water. The mixture was flushed with nitrogen and

heated at 70°C for 30 minutes. The mixture was cooled to room temperature and poured into
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100ml of water. The precipitates were filtered and dried to give the crude, which was further
purified by silica gel chromatography eluting with 2-3% MeOH/CHClI; to give 1-tert-butyl 2-
methyl 4-[4-(4-aminophenoxy)pyridin—2-y1]-lH-p}%rrole-l,2-dicarboxylate as light brown oil.
Yield: 240mg, 86%.

Example 143

Methyl 4- {4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-
pyrrole-2-carboxylate

To a stirred solution of 1-tert-butyl 2-methyl 4-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-
1,2-dicarboxylate (240 mg, 0.59 mmol) in anhydrous THF (10ml) was added 2-fluoro-5-methyl-
phenylisocyanate (107mg, 0.71mmol). The mixture was stirred at room temperature for 30
minutes and poured into 100ml of water. The resulting precipitates were filtered, washed with
water and dried to give a brown oil. Purification by silica gel chromatography eluting with 2-3%
MeOH/CHCI; gave the Boc-protected intermediate as light green oil, which was dissolved in
5ml of methylene chloride, followed by addition of 3ml of trifluoroacetic acid. The mixture was
stirred at room temperature for 10 minutes, evaporated to dryness, and purified by silica gel
chromatography eluting with 2-5% MeOH/CHCl; to give methyl 4-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl} amino)phenoxy]pyﬁdin—2-yl} -1H-pyrrole-2-carboxylate as white
solid. Yield: 135mg, 50%.

'H NMR (d6-DMSO): 12.17 (br. 5., 1H), 9.14 (s, 1H), 8.46 (d, J = 2.3 Hz, 1H), 8.33 (d, 1 = 5.9
Hz, 1H), 7.91 - 8.04 (m, 1H), 7.61 (dd, T=3.1, 1.6 Hz, 1H), 7.53 (d, J=9.1 Hz, 2H), 722 - 7.31
(m, 2H), 7.02 - 7.17 (m, 3H), 6.73 - 6.85 (m, 1H), 6.58 (dd, J = 5.7, 2.5 Hz, 1H), 3.76 (s, 3H),
2.26 (s, 3H)

LR MS (ES+): 483 (M+Na")

LR MS (ES-): 459 (M-H) ]
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To a stirred mixture of N-Boc-pyrrole-2-boronic acid (114mg, 0.54mmol) and 4-((2-
chloropyridin-4-yl)oxy)aniline (100mg, 0.45mmol) in 8ml of 1,4-dioxane, was added
PdCI(PPhs),; (10mg, 0.014mmol) and 1M Na,CO; aqueous solution (0.5ml, 1.0mmol). The
mixture was heated at 72°C under N; for one hour, cooled to room temperature and poured into
100ml of water. The resulting mixture was extracted with EtOAc (2x50ml). The organic layers
were combined, washed with brine (50ml), dried over Na,SOy, and evaporated to give a brown
oil, which was purified by silica gel chromatography with a gradient of 20~50% EtOAc/hexanes
to give tert-butyl 2-[4-(4-aminophenoxy)pyridin-2iyl]-lH—pyrrole-} -carboxylate as colorless oil.
Yield: 110mg, 70%.

Example 144
1-(2-fluoro-5-methylphenyl)-3-(4- {[2-(1H-pyrrol-2-yl)pyridin-4-ylJoxy} phenyl)urea

Fepae

K

To a stirred solution of tert-butyl 2-[4-(4-aminophénoxy)pyridin-Z-yl]-lH-pyrrole-l-carboxylate
(100 mg, 0.28 mmol) in anhydrous THF (10ml) we;.s added 2-fluoro-5-methyl-phenylisocyanate
(51mg, 0.34mmol). The mixture was stirred at room temperature for one hour and poured into
100ml of water. The resulting mixture was extracted with EtOAc (2x50ml). The organic layers
were combined, washed with brine (50ml), dried over Na,SOs, and evaporated to give a brown

oil, which was purified by silica gel chromatography with 2-5% MéOH/CHClg to give the Boc-
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protected intermediate as light green oil. The oil was dissolved in Sml of methylene chloride,
and 3ml of trifluoroacetic acid was added. Stirring was continued for 10 hours, and the mixture
was evaporated to dryness. The brown residue was dissolved in méthanol (5ml). This methanol
solution was then added dropwise into 100ml of 1M NaHCO; solution with stirring. The
resulting precipitates were filtered, washed with water, and dried in vacuo to give 1-(2-fluoro-5-
methylphenyl)-3-(4-{[2-(1H-pyrrol-2-yl)pyridin-4-yl]oxy} phenyl)urea as light grey solid.

'H NMR (ds-DMSO): 11.43 (br. s., 1H), 9.14 (s, 11’-1), 8.46(d,J=2.6 Hz, 1H),832(d,J=5.6
Hz, 1H), 7.96 (dd, J="7.9, 1.8 Hz, 1H), 7.48 - 7.58 (m, 2H), 7.20 (d:, J=2.1Hz, 1H),7.04-7.16
(m, 3H), 6.75 - 6.86 (m, 2H), 6.67 (dt,J=3.8,1.9 Hz, iH), 6.57(dd, J=5.9,2.3 Hz, 1H), 6.05 -
6.13 (m, 1H), 2.25 (s, 3H)

Example 145
1-phenyl-3- {4-[6-(1H-pyrrol-2-yl)pyridin-3-yl]phényl }urea

M@ﬁp

Similar procedure as Example 148. £ .

'H NMR (DMSO-dg) &: 11.46 (br. s., 1H), 8.79 (s,le), 8.75(d,J =18 Hz, 1H), 8.67 (s, 1H),
7.98 (dd, J =8.4,2.5 Hz, 1H), 7.70 (d, ] = 8.2 Hz, iH), 7.67 (d,J=8.5Hz, 2H), 7.56 (d,J = 8.5
Hz, 2H), 7.45(d, J=7.6 Hz, 2H), 7.27 (t,J= 7.9 Hz, 2H), 6.96 (t, ] = 7.3 Hz, 1H), 6.84 - 6.88
(m, 1H), 6.77 (t, = 3.8 Hz, 1H), 6.11 - 6.16 (m, 1H)

Example 146 ¢
1-(2-fluoro-5-methylphenyl)-3-{3-[2-(1H-pyrrol-2-yl)pyridin-4-yl]phenyl }urea

Similar procedure as Example 148.

LR MS (ES+): 387 (M+H")
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Example 147
1-(2-fluoro-5-methylphenyl)-3-{4-[2-(1H-pyrrol-3-yl)pyridin-4-yl]phenyl } urea

N
) /

Sy

N
Similar procedure as Example 148.

5 'HNMR (ds-DMSO): 11.72 (br. s., 1H), 9.49 (br. é., 1H), 8.63 (s, 1H), 8.53 (d, ] = 6.4 Hz, 1H),
8.38 (br. s, 1H), 8.07 (d, J = 8.5 Hz, 2H), 8.00 - 8.04 (m, 1H), 7.97 (dd, ] = 7.9, 1.8 Hz, 1H),
7.81-7.90 (m, 1H), 7.69 (d, J = 8.8 Hz, 2H), 7.13 (dd, J = 11.3, 8.4 Hz, 1H), 7.03 (d, ] = 2.1 Hz,
1H), 6.98 (br. s., 1H), 6.84 (ddd, J =7.8, 5.3, 2.1 Hz, 1H), 2.21 - 2.36 (m, 3H)

LR MS (ES+): 387 (M+H)
10

tert-butyl (4-(2-chloropyridin-4-yl)phenyl)carbamate
NHBoc

AN

/

N CI
To a mixture of (4-boc-aminophenyl)boronic acid (.200mg, 0.84mmol) and 2-chloro-4-
bromopyridine (162mg, 0.84mmol) in 10ml of 1,4—;dioxane, was added PdCl,(PPhs), (10mg,
15 0.014mmol) and 1M Na,CO; aqueous solution (0.5ml, 1.0mmol). The mixture was heated at
70°C under N, for 2 hours, cooled to room temperature and poured into 100ml of water. The
brown precipitates were filtered, washed with water and dried to give tert-butyl (4-(2-

chloropyridin-4-yl)phenyl)carbamate as the crude product.

20 4-(2-(1H-pyrrol-2-yl)pyridin-4-yl)aniline
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To a mixture of N-Boc-pyrrole-2-boronic acid (2Ing, 1.0mmol) and tert-butyl (4-(2-
chloropyridin-4-yl)phenyl)carbamate (250mg, 0.82mmol) in 10ml of 1,4-dioxane, was added
PdCl(PPh;), (10mg, 0.014mmol) and 1M Na,COs aqueous solution (0.75ml, 1.5mmol). The
mixture was heated at 60°C under N, for 3 hours, (‘;ooled to room temperature and poured into
100ml of water. The precipitates were filtered, dried and purified by silica gel chromatography
with 1-5% MeOH/CHCI; to give the intermediate és light yellow oil. This intermediate was
dissolved in 10ml of methylene chloride and 3ml of trifluoroacetic acid was added. The mixture
was stirred at room temperature for 16 hours and evaporated to dryness to give 4-(2-(1H-pyrrol-

2-yDpyridin-4-yl)aniline TFA salt as light brown solid. Yield: 290mg, 100%.

Example 148
1-(2-fluoro-5-methylphenyl)-3-{4-[2-(1 H-pyrrol-2":-yl)pyridin-4-y1];’$henyl}urea

F

-

To a stirred suspension of 4-(2-(1H-pyrrol-2-yl)pyridin-4-yl)aniline TFA salt (60 mg, 0.17
mmol) in anhydrous THF (10ml) was added 2-fluoro-5-methyl-phenylisocyanate (48mg,
0.32mmol) and N,N-diisopropylethylamine (40 mg, 0.31 mmol). After 1 hour, the reaction
mixture was evaporated and purified by silica gel chromatography with 2-3% MeOH/CHCI; to
give 1-(2-ﬂuoro-5—methylphenyl)-3-{4—[2-(lH-pyr;o1-2-y1)pyridin-4-yl]phenyl}urea as off-white
solid. Yield: 28mg. _

'H NMR (dg-DMSO): 11.49 (br. s., 1H), 9.29 (br. q, 1H), 8.52 - 8.60 (m, 1H), 8.48 (d,J =53
Hz, 1H), 7.94 - 8.04 (m, 2H), 7.84 (d, J = 8.5 Hz, 2H), 7.62 (d, ] = 8.5 Hz, 2H), 7.42 (dd, ] = 5.3,
1.5 Hz, 1H), 7.12 (dd, J = 11.4, 8.2 Hz, 1H), 6.89 (s, 2H), 6.82 (dt, J = 5.4, 2.6 Hz, 1H), 6.16 (t,J

=2.9 Hz, 1H), 2.29 (s, 3H)
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LR MS (ES+): 409 (M+Na")
LR MS (ES-): 385 (M-H)

3.2 Biological Testing

Biological data for the compounds of the present invention was generated by the use of
one or more of the following assays. '

VEGF Stimulated Ca.sup.++ Signal in Vitro

Automated FLIPR (Fluorometric Imaging Plate Reader) technology was used to screen
for inhibitors of VEGF induced increases in intracellular calcium levels in fluorescent dye
loaded endothelial cells. HUVEC (human umbilical vein endotheliz! cells) (Clonetics) were
seeded in 96-well fibronectin coated black-walled plates overnight at 37.degree. C./5%
CO.sub.2. Cells were loaded with calcium indicator Fluo-4 for 45 minutes at 37.degree. C. Cells
were washed 4 times (Original Cell Wash, Labsystems) to remove extracellular dye. Test
compounds were reconstituted in 100% DMSO and added to the cells to give a final DMSO
concentration of 0.1%. For screening, cells were pfe-incubatcd with test agents for 30 minutcs, at
a single concentration (10 .mu.M) or at concentrations ranging from 0.01 to 10.0 .mu.M
followed by VEGF stimulation (5 ng/mL). Changés in fluorescence at 516 nm were measured
simultaneously in all 96 wells using a cooled CCD. camera. Data were generated by determining
max-min fluorescence levels for unstimulated, stimulated, and drug treated samples. IC.sub.50

values for test compounds were calculated from % inhibition of VEGF stimulated responses in
the absence of inhibitor.

VEGFR2 Kinase Assay

The cytoplasmic domain of the human VEGF receptor (V EGFR-2) was expressed as a
Histidine-tagged fusion protein following infectior of insect cells using an His engineered
baculovirus. His-VEGFR-2 was purified to homogeneity, as determined by SDS-PAGE, using
nickel resin chromatography. Kinase assays were I;erformed in 96 well microtiter plates that
were coated overnight with 30 .mu.g of poly-Glu-Tyr (4:1) in 10 mM Phosphate Buffered Saline
(PBS), pH 7.2-7.4. The plates were incubated with 1% BSA and then washed four times with
PBS prior to starting the reaction. Reactions were Carried out in 120 .mu.L reaction volumes
containing 3.6 .mu.M ATP in kinase buffer (50 mM Hepes buffer pH 7.4,20 mM MgCl.sub.2,
0.1 mM MnCl.sub.2 and 0.2 mM Na.sub.3 VO.sul;.4). Test compounds were reconstituted in
100% DMSO and added to the reaction to give a final DMSO concentration of 5%. Reactions
were initiated by the addition 0.5 ng of purified protein. Following a ten minute incubation at

25.degree. C., the reactions were washed four times with PBS containing 0.05% Tween-20. 100
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.mu.l of a monoclonal anti-phosphotyrosine antibody-peroxidase conjugate was diluted 1:10000
in PBS-Tween-20 and added to the wells for 30 minutes. Following four washes with PBS-
Tween-20, 100 .mu.1 of O-phenylenediamine Dihydrochloride in Phosphate-citrate buffer,
containing urea hydrogen peroxide, was added to the wells for 7 minutes as a colorimetric
substrate for the peroxidase. The reaction was terrﬁ’:inated by the addition of 100 .mu.1 of 2.5N
H.sub.2 SO.sub.4 to each well and read using a microplate ELISA reader set at 492 nm.
IC.sub.50 values for compound inhibition were calculated directly from graphs of optical density
(arbitrary units) versus compound concentration following subtraction of blank values.
Compounds of the current invention have the IC50 value in the range of 0.01 to 500 nM.

VEGF-induced Dermal Extravasation in Guinea Pig (Miles Assay)
¥ ;

Male Hartley guinea pigs (300-600 g) weré: anesthetized with isofluorane, sheared, and
given a single dose of drug or the respective Vehiclé. The guinea pigs were dosed orally unless
indicated otherwise in Table 3. Ten minutes prior to the end of drug treatment, guinea pigs were
anesthetized with isofluorane, and 0.5% Evans blue dye (EBD) in PBS (13-15 mg/kg dose of
EBD) was injected intravenously. After 5 minutes,'-"triplicate intradermal injections of 100 ng
thVEGF .sub.165 in 100 .mu.l PBS and of 100 .mu:l PBS alone were administered on the flank.
After 20 minutes, each animal was cuthanized with Pentosol, and tlfe skin containing the
intradermal injection sites was removed for image analysis.

Using an analog video camera coupled to a PC, an image of each trans-illuminated skin
sample was captured, and the integrated optical density of each injection site was measured
using ImagePro 4. For each skin sample, the difference between the mean optical density of the
VEGF sites and mean optical density of the PBS sites is the measure of VEGF-induced EBD
extravasation in that animal. These measured valués were averaged ‘.per study group to determine
the mean VEGF-induced EBD extravasation for each experimental condition, and the group
means were then compared to assess inhibition of VEGF-induced EBD cxtravasation in the
drug-treated groups relative to the vehicle-treated controls.

To determine the dose required for 50% inhibition (ID.sub.50), the percent inhibition
data was plotted as a function of oral dose, using the “best-fit analysis within MicroSoft Excel
software. The ID.sub.50 value was verified visually by using the plétted data (horizontal line
from 50% y value, at intersection with best-fit line'drop vertical line to x axis (dose).

Laser-induced Choroidal Neovascularization (CNV) in Rat (CNV Assay).

CNV was induced and quantified in this model as previously described (Edelman and
Castro. Exp. Eye Res. 2000; 71:523-533). On day 0, male Brown Nbrway rats (200-300 g) were
anesthetized with 100 mg/kg Ketamine and 10 mg,:’kg Xylazine, and pupils were dilated with 1%
Tropicamide. Using the blue-green setting of a Coﬁerent Novus Argon Lascr, 3 lascr bums (90

161"
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mW for 0.1 s; 100 .mu.m diameter) were given to each eye betweer the retinal vessels around
the optic nerve head. Rats were dosed with test compounds in their indicated vehicles orally
once daily.

On day 10, rats were sacrificed with 100% CO.sub.2, and blood vessels were labeled by
vascular perfusion with 10 mg/ml FITC-dextran (MW 2.times.10.sup.6). Using an
epifluorescence microscope (20.times.) coupled to,a spot digital carhera and a PC, images were
obtained from the flat mounts of the RPE-choroid-sclera from each eye, and the area occupied

by hyperfluorescent neovessels within each laser lésion was measured using ImagePro 4
software.

To determine the dose required for 50% inhibition (ID.sub.50), the percent inhibition
data was plotted as a function of oral dose, using the ‘best-fit* analysis within MicroSoft Excel
software. The ID.sub.50 value was verified visually by using the plotted data (horizontal line
from 50% y value, at intersection with best-fit line drop vertical line to x axis (dose).

The foregoing description can be employed to practice the present invention, and

represents the best mode contemplated. It should not be construed as limiting the overall scope
hereof. |

[

Rabbit Eye VEGF Permeability Model

Assay used was detailed by Jeffrey Edelmdh, etc in Exp. Eye. Res. 80(2005), Pg 249-
258. :

PDGF Stimulated Ca®* Signal in Vitro

Automated FLIPR (Fluorometric Imaging f’late Reader) technology was used to screen
for inhibitors of PDGF induced increases in intracéllular calcium levels in fluorescent dye
loaded endothelial cells. NHDF-Ad (Normal humaﬁ dermal fibroblasts) (Lonza) were seeded in
384-well fibronectin coated black-walled plates overnight at 37° C/5% CO, . Cells were loaded
with calcium indicator Fluo-4 for 45 minutes at 37° C. Cells were washed 4 times (ELx405-
CW, Bio-Tek) to remove extracellular dye. Test compounds were reconstituted in 100% DMSO
and added to the cells to give a final DMSO concqﬁtration of 0. 1%.I;For screening, cells were
pre-incubated with test agents for 30 minutes, at a ;ingle concentration (10 uM) or at
concentrations ranging from 0.001nM to 10 uM foilowed by PDGF stimulation (10 ng/mL).
Changes in fluorescence at 515nm were measured simultaneously in all 384 wells using a cooled
CCD camera. Data were generated by determining max-min fluorescence levels for
unstimulated, stimulated, and drug treated samplesz. 1Cs values for test compounds were

calculated from % inhibition of PDGF stimulated responses in the absence of inhibitor.
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Table II and III present the biodata of some o;lf the compounds of the present invention.

Table 1I: Biodata of Compounds of the Present Invention with Amide Linker

]

f
VEGFR2 VEGER2 ! VEGFR1 © PDGFB
Example# Cellular Enzyme , Enzyme Cellular
IC50 (nM) IC50 (nM) ICso (nM) ICso (nM)
1 28
2 8 28
3 28
1
4 6 29
5 2956
6 506
7 12 34
8 8 28
9 30 47 .
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Example# Celtular Enzyme ]%nzyme Cellular
IC5 0 (nM) ICSO (nM) IC,SO (IM) ICSO (nM)
10 46 41
11 28 23 *; 34
12
13 16 27 ;
14 15 33 15
15 51 26 73
16 17 21
17 22 20 61
18 10 31
19 30 37 135
20 83 28
L
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VEGFR2 VEGFR2 VEGFRI1 PDGFp
Example# Cellular EI]Z} me Enzy me Cellular

ICso (nM) ICso (nM) '+ ICso (nM) ICso (M)

21 12 24 39

22 18 29 ' 13 105

23 13 35

24 55 24

25 30 25

26 39 120

27 45 66

28 38 52

29 18 55

30 29 37 94
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Example# Cellular Enzyme Enzyme Cellular
ICs0 (NM) 1Cs0 M), | 1Cs0 (aM) ICs0 (M)
31 14 29 20
32 22 46
33 18 56 :
34 7 70
35 27 29
36 10028
37 1005 2610
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Table 111: Biodata of Compounds of the Present Invention with Urea Linker

Example# VEGFR2 VEGFR2 VEGFR1 PDGFB
Cellular Enzyme Enzyme Cellular
IC50 (IlM) IC50 (IIM) . ICso (IIM) IC50 (nM)

38 10
39 23
40 11
41 11
42 60
43 16
44 24
45 17
46 2 28
47 107 17
48 16 12
49 145 27
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VEGFR2 VEGFR2 VEGFR1 PDGFp
Example# Cellular Enzyme Enzyme Cellular
ICs0 (M) Cso@M) | ICo M) | 150 v
til
50 5 32
51 16
52 25
53 43 28 44
54 130 29 191
55 32 23 26
56 81 20
57 102 45
58 211 36
59 34 29
60 27 23
61 91 39
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VEGFR2 VEGFRI1
VEGFR2 & GF ) E G . PDGFB
Example# Cellular I :(nl\/I) I E(nM) Cellular
ICso (nM) 50 %0 ICso (MM)

!

62 122 43

63 111 30
i

64 16 39 g

65 15 4

66 17 3
:

67 31 31

68 16

69 24 5

70 2 20

71 20

72 7 15

73 11
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verra | VEOFRTUVEGRRI Ty
Example# Cellular 1Csp (M) ICso (oM Cellular
ICs0 (nM) ICso (nM)
74 7 12
76 2 14 3
76 3 14
77 8 10
78 25 15 4
79 13 38
80 176 69
81 19
82 17 19
83 22 5 |
84 13
85 6 30
iﬁ
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VEGFR2 VEEGFRz \};EGFR] PDGFB
Example# Cellular IC?OZ}(’nm;I) | IC?:?E:I) Cellular

ICso (nM) ICso (nM)

86 27

87 5 25

88 374 477

89 5 23

90 8 17 6 21

91 17 14 38

92 37 9 39

93 6 5 5 14

94 10 6 10

95 30 32

96 3 17 69

97 8 18
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VEGFR2 \;lEnSyliIl}cz \;En(z}yl:ril PDGFp
Example# Cellular ICso (M) ICsp (nM) Cellular
ICso (nM) ICso (nM)
98 62 51
99 49 46
100 12 13
101 4 3 -
102 10 35 3
103 24 20
104 23 27
105 87 15
106 16 21
107 13 21
108 17 14 13 43
109 16 23
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VEGFR2 \;:EGFRz VEEGFRI PDGFp
Example# Cellular ICm) : ICZ)Z}(III?;I) Cellular
ICso (nM) ICsq (nM)
110 8 38 10 32
111 13 71
112 13 18
113 23 25
114 13 59
115 2 15 5 a4
116 12 17
117 6 18
118 22 85
119 12 54
120 43 98
121 37 14 20 102
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VEGFR2 vEorR2 VoorR| PDGFB
Example# Cellular c Z)Z}(I:l;[) , IC?:}(’:;) Cellular
ICs0 (M) . ICs0 (nM)
122 142 130
123 13 24 85
124 23 36
125 22 31
126 16 116
127 20 21 o1
128 10 53
129 12 102
130 5 43 16 32
131 8 31
132 22 15
133 66 15
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VEGFR2 \gEGFRz \;EEGFRl PDGEP
Example# Cellular ICsonZ}(’Hn:/[) Icm Cellular

ICso (nM) IC'so (nM)

134 4 31 4

135 11 47

136 29 22

137 14 33

138 30

139 14 30

140 10000

141 2704

142 111 28

143 16 12

144 28 26

145 10000 10000
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VEGFR2 \]’EEGFRz \I’EEGFRI PDGFB
Example# Cellular > > Cellular
ICSO (nM) ICSO (nM) ICSO (nM) ) ICSO (nM)
146 10000 7007
147 10000 3505
148 10000 1382
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We claim:

10

15

20

25

1. A compound represented by Formula I:

Formula I
wherein

X is selected from the group consisting of NR', O, and S(O)y;

nis 0 or an integer of from 1 to 2;

R'is independently selected from the group con"sisting of hydrogen, alkenyl, alkoxyalkyl,
CF3, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R’R%), wherein R?and R? are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R*and R* and may be taken together to form a 5-7

membered heterocyclic ring with N;

R'is selected from the group consisting of hydrogen, halogen, C; to Cg alkyl, S(O)R?,
(CR'R%)4C(0)OR?, S(O){CR’R®)4C(O)OR?, (CR°R®)4Ar, NRY(CRR%)4Ar, O(CR°RO)4Ar,
S(O){CR’R®)4Ar, (CR’R®)(S(O)R", NR4(CR5R5)dS(0)fR“, O(CR’R%)4 S(O)R’,
S(O){CR’R®)S(O)R?, (CR’R®)4C(OIN(R*),, NR*(CR’R®)C(O)N(R?),,
O(CR’R®)4C(OIN(R*),, S(0)(CR’RY).C(OIN(R™,, (CR® R®OR?, S(O)(CR’R®);OR?, (CR’
R%)4080;R*, S(O)(CR® R%).0S0,R*,(CR® R);P(O)(OR*),, S(O){CR® R%).P(O)(OR*),,
OC(O)(CR’R")4N(R"),, C(OYCR’RY)N(R?),, C(O)N=S(O)R’ R®, NR’C(O)(CR*R®){N(R"),,
(CR’R)GR’, S(0){(CR’R)(R’, HNC(O)R?, HN-C(O)OR*, (CR*R®);N(R),. S(O);¢
(CRR®)aN(R )z, OC(0)OR’, (CR’R®)4C(O)CRR)R?, (CR'R®)4C(O)(CRR®)OR?, and
(CR’R®),C(O)( CR’R®)¢N(R*),, wherein each R* is mdependently selected from the group
consisting of hydrogen, hydroxyl, C;-Cs alkyl, aryl, C;-Cs hydroxyalkyl, C;-Cs alkoxyalkyl,
(CR5R6)d and N(R"), may form a 3-7 membered: heterocyclic ring, comprising of aziridine,

1
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azetidine, pyrrolidine, 5-fluoropyrrolidine, pipefidine, 6-fluoropiperidine, N-
methylpiperazine, morpholine, 2,6-dimethylmorpholine, thiomorpholine, and wherein said
heterocyclic ring may be optionally substituted with up to three of R’ ; wherein R® and R are
independently selected from the group consisting of hydrogen, halo, hydroxyl, C;-Cs alkyl,
C,-Cg hydroxyalkyl, C,-Cs alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl, sulfonate and
CR’R® may represent a carbocyclic or heterocyclic ring of from 5 to 6 carbons or
alternatively, (CR’R®)y and (CR’R®), may form a 3-7 membered ‘;:arbocyclic or heterocyclic
ring, wherein the ring may be optionally substituted with up to three of hydroxyl, halo, C;-Csg
alkyl, C,-Cs hydroxyalkyl, C;-C; alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl and sulfonate;

a is 0 or an integer of from 1 to 3;
d is 0 or an integer of from 1 to 5;
e is an integer of from 1 to 4;

fis 0 or an integer of from 1 to 2;

i)

R" is independently selected from the group co;lsisting of hydro;;gen, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkyl, aryloxy, aryloxyalkyl, halo, liialoalkoxy, haloalkyl, hydroxy,
hydroxyalkoxy, hydroxyalkyl, (NR*R*)alkoxy, (NR’R*)alkenyl, (NR*R*)alkyl,
(NR’R*)carbonylalkenyl, and (NR?R*)carbonylalkyl, wherein R? and R® are independently
selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl,
arylsulfonyl, haloalkylsulfonyl, and heterocyclylsulfonyl; alternatively R%and R* and may be

taken together to form a 5-7 membered heterocyclic ring with N;
b is 0 or an integer of from 1 to 2;

Y is selected from the group consisting of:
(I") —(CH2)g—O0—(CHp)h—;
(2’) —(CH)g—NR'—(CHy)h—;
(3") —(CH2)g—S(0)r—(CH)h—;
(4’) —(CH2)g—S0;N R>—~(CH,)h—;

178
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(5”) —(CHp)g—NR?S0,—(CH)h—;

(6”) —(CH;)g— CO—(CHph—;

(7") —(CH,)g— C(O)NR*—~(CHy)h—;

(8°) ~~(CHp)g— NR’C(0 }~(CH)h—;

(9") —(CH2)g—C=C—(CH)h—;

(10”) —(CH,)g— NR’C(O)NR*—(CH;)h-—;

(11") —(CH2)g—(CHy)h—;

(12’) —(CH,)g—CF,—(CHp)h—;

(13’) —(CHy)g—CCl,—(CHy)h—;

(14’) —(CH;)g—CHF—(CH;)h—;

(15”) —(CHz)g—CH(OH)—(CH;)h—;

(16’) —(CH,)g—CR’R*—(CH,)h—,;

(17”) —(CH,)g—C=C—(CH)h—;

and (18’) a single bond;

wherein

g is 0 or an integer of from 1 to 3;
h is 0 or an integer of from 1 to 3;
R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF3, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R’R?), wherein R%and R are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R*and R? and may be taken together to form a 5-7

membered heterocyclic ring with N;

R*and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, drylsulfonyl haloalkylsulfonyl and
heterocyclylsulfonyl; alternatively R’and R? and may be taken together to form a 5-7

membered cyclic ring;

Ring A is selected from the group consisting of:

179
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(i) Phenyl; .

(11) Naphthyl, ‘

(1ii) A 5 or 6 membered monocyclic heteroaryl group which have 1-5 heteroatoms independently
selected from the group consisting of O, N and S;

and (iv) An 8 to 10 membered bicyclic heteroaryl group which have 1-6 heteroatoms

independently selected from the group consisting of O, N and S;

Ring A can be illustrated but not limited to the following:
N _N 7
OO D O
' ©n
N N N
[> S &
R!
) N\ NTX
(O O
0 0
S0 G0 D L0

wherein

2D

Pl

{

R'is independently selected from the group con:sisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R’R?), wherein R? and R? are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R”and R® and may be taken together to form a 5-7

membered heterocyclic ring with N;

R" represents optionally 1-3 substituents independently selected from the group consisting of

- C1-Cs linear or branched alkyl, C;-Cs linear or branched haloalkyl, C;-Cs alkoxy, hydroxy,

amino, C;-Cs alkylamino, C;-C dialkylamino, halogen, cyano, and nitro;

AN

Z 1s selected from the group consisting of :
180
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(1) (CH)NR)C(0),

(2°) C(ON(R*)(CH));

(3”) (CH)NR)S(O);

and (4) S(O;N(R*)(CH,);
wherein:

1is0or1;

jisOorl;

R’ and R® are independently selected from the group consisting of hydrogen and alkyl;

Ring B is selected from the group consisting of:
RIV

A

(1”) Phenyl,

(11”) Naphthyl,

(iii”) A 5 or 6 membered monocyclic heteroaryl group which has 1-3 heteroatoms independently
selected from the group consisting of O, N and S;

and (iv’) An 8 to 10 membered bicyclic heteroaryl group which has 1-3 heteroatoms

independently selected from the group consisting of O, N and S;

R" represents optionally 1-3 substituents, independently selected from the group consisting of
alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, aryloxy, arylalkyl, carboxy, cyano, halo, haloalkoxy,
haloalkyl, hydroxy, hydroxyalkyl, nitro, and —NR’R'%; wherein R® and R' are independently
selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, and heterocyclylalky;

and including any pharmaceutically acceptable salt or prodrug.

2. The compound according to claim 1, wherein X is NH.
3. The compound according to claim 1, wherein X is S.
4. The compound according to claim 1, wherein Ring A and Ring B are independently

selected from the group consisting of

181

9D



10

15

20

25

WO 2011/028995 PCT/US2010/647800

18572 PC1 (AF)
Qa9 Q@

Nk1 (So)n
L Lo 0
R' R!

N 0 S

R

5. A compound according to claim 1 selected from the group consisting of :
(I’) [({5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl}
phenoxy)pyridin-2-yl]-1H-pyrrol-3-yl} carbonyl)amino]acetic acid,;
(2°) methyl [({5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl}
phenoxy)pyridin-2-yi]-1H-pyrrol-3-yl} carbonyl)amino]acetate;
(3’)  ({15-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-y1)-1H-pyrrol-3-
yl]carbonyl}amino)acetic acid;
(4’) methyl ({{5-(4- {3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrol-3-
yllcarbonyl}amino)acetate;
(5°) 5-[4-({3-[(3-methyl-2-furoyl)amino]phenyi} amino)pyridin-2-y1]-1H-pyrrole-3-carboxylic acid;
(6°) methyl 5-[4-({3-[(3-methyl-2-furoyl)amino]phenyl} amino)pyridin-2-yl1]- 1 H-pyrrole-3-
carboxylatc;
(7") 5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-y1]-N-hydroxy-
1H-pyrrole-3-carboxamide;
(8’) 4-fluoro-N-(2-fluoro-5-methylphenyl)-3-{(2-{4-[(3-hydroxypiperidin-1-yl)carbonyl]- 1H-pyrrol-2-
yl} pyridin-4-yl)oxy]benzamide; ‘
(9) N-(2,3-dihydroxypropyl)-5-[4-(3-{ [(2—ﬂuor0-5-methylphenyl)a!‘nino]carbonyl}phenoxy) pyridin-
2-yl]-1H-pyrrole-3-carboxamide; ) '
(10) N-(2-fluoro-5-methylphenyl)-3-[(2-{4-[(3-hydroxypyrrolidin-1-yl)carbonyl}- 1H-pyrrol-2-
yl}pyridin-4-yl)oxy]benzamide; )
(117)  5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl]-N-hydroxy-1H-
pyrrole-3-carboxamide; _
(12’) methyl 5-[4-(2-fluoro-5- {[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-ylj-1H-
pyrrole-3-carboxylate;
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(13°) 5-[4-(2-fluoro-5- {[(2-fluoro-5- methylphenyl)ammo]carbonyl}phenoxy)pyrldm -2-yl]-1H-
pyrrole-3-carboxylic acid; >
(14’) N-ethyl-5-(4-{3-[(3-methyl-2- furoyl)ammo]phenoxy}pyrldm =2-yD)- 1H -pyrrole-3-carboxamide;
(15°) N-(2,3-dihydroxypropyl)-5-(4- {3-[(3- methyl 2- furoyl)ammo]phenoxy}pyr1d1n 2 -yl)-1H-pyrrole-
3-carboxamide;
(16°) 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxamide;
(17"} N-hydroxy-5-(4-{ 3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-y1)- 1H-pyrrole-3-
carboxamide;
(18°) N-(3-{[2-(4-{[(3R)-3-hydroxypyrrolidin- 1 -yllcarbonyl} - 1H-pyrrol-2-yl)pyridin-4-
ylloxy} phenyl)-3-methyl-2-furamide; ‘ .
(19°) 5-[4-(3-{[(2-fluoro- S—methylphenyl)ammo]carbonyl}phenoxy)pyndm 2-yl}-1H-pyrrole-3-
carboxylic acid;
(20") methyl 5-[ [4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-y1]- 1H-pyrrole-
3-carboxylate; .
(21°) 2,3-dihydroxypropyl 5-(4-{3-[(3 -methyl-%—ﬁlroyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-
carboxylate; .
(22’) 5-[4-(3-{[(3-methylphenyl)amino] carbon"yl}phenoxy)pyridin—2 -yl]-1H-pyrrole-3-carboxylic
acid; ‘
(23”) methyl 5-[4-(3-{[(3- methylphcnyl)ammo]carbonyl}phenoxy)pyndm 2-y1]-1H-pyrrole-3-
carboxylate;
(24’) 2-hydroxyethyl 5-[4-(3-{[(3-methyl-2-thienyl) carbonyl]amino} phenoxy)pyridin-2-yl}-1H-
pyrrole-3-carboxylate; v
(25°) 2-hydroxyethyl 5-(4-{3-[(3-methyl-2- ﬁlroyl)amlno]phenoxy}Dyrldm 2-yl)-1H-pyrrole-3-
carboxylate;
(26’) 5-{4-(3-{[(3-methyl-2-thienyl)carbonyl]amino phenoxy)pyridin-2-y1]-1H-pyrrole-3-carboxylic
acid; :
(27’) methyl 5-[4-(3-{[(3-methyl-2-thienyl)carbony]] amino}phenoxy)pyridin-2-yl]-1H-pyrrole-3-
carboxylate; -
(28’) 5-(4-{4-fluoro-3-[(3-methyl-2 -furoyl)amino]phenoxy} pyridin-2-y1)- 1 H-pyrrole-3-carboxylic
acid;
(29°) methyl 5-(4-{4-ﬂu0r0-3—[(3-methyl-2-fur6yl)amino]phenoxy}pyridin-Z-yl)-1H-pyrrole-3-
carboxylate;
(30°) N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5 -(4-{3-[(3-methyl-2-
furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxamide;
(31°) N-(3-{[2-(4-{[(3S)-3-hydroxypyrrolidin-1 -yllcarbonyl} -1 H-pyrrol-2-yl)pyridin-4-
ylloxy} phenyl)-3-methyl-2-furamide; |
(32°) 5-(4- {3-[(3-methyl-Z-furoyl)amino]phenoky}pyridin—2-yl)-1H-pyrrole-3-carb0xylic acid;
(33°) methyl 5-(4-{3-[(3 -methyl-2-furoyl)amino]phenoxy} pyridin-2-y1)-1H-pyrrole-3-carboxylate;
(34°) 3-methyl-N-(3-{[2-(1H-pyrrol-2-yl)pyridin-4-ylJoxy} phenyl)-2-furamide;

(35’) methyl 4-(4- {3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-y1)-1 H-pyrrole-2-carboxylate;
183

394



v

WO 2011/028995 PCT/US2010/047800
18572 ¢¥C1 (AF)

(36°) 2-fluoro-5-methyl-N-(4- {[2-(1H-pyrrol-2-yl)pyridin-4-yl]oxy} phenyl)benzamide;
and (37°) 3-methyl-N-(4-{[2-(1 H-pyrrol-2-y1)pyrid%p-4-yl]oxy} phenyl)22-furamide.

H
H

6. The compound according to claim 1 providie;d that when Ring B is pyrazole, R"” is not a

phenyl! or substituted phenyl.

7. A compound according to claim 6, wherein Y is selected from the group consisting of
(1" —(CHz)g—O—(CH)h—; v
(2) —(CHp)g—NR'—(CHph—; -
(3") —(CH2)g—8(0)r—(CH)h—;
(4") —(CH2)g—S0;N R*—~(CHz)h—;
(5”) —(CH,)g—NR’SO,—(CH,)h—; |
(6) —~(CHp)g— CO—~(CHph—; . ;
(7)) —(CHz)g— C(ONR’—(CH)h—; r
(8”) —(CH2)g— NR2C(O )—(CH,)h—;
(9’) —(CH,)g— NR*C(O)NR*—(CHp)h—;

and (10°) a single bond.
8. The compound according to claim 1, wherein X is S.
9. The compound according to claim 1, wherein X is NH.

10. A compound according to claim 1 selected from the group consisting of

H M F ‘;F H H
mon H H 1R NN
N._N ‘
zrﬁ; ory Y IR
° \f 0 o7 0
l\ ' N CH, N CH, x CH,
PN ; |/ o] I/ (o] I/ [0}
/ N N
AN L

= .
P o S CH; N CH, o I,
NN

N / N | P o) | P o] | R 3

N Q\(o N ) ) NN

o~
N N” "CH N N s s W, OH
oh N N 3 H H_xo N N/\/\or
HO
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11. A compound represented by Formula II:

Y
~
R” _‘l Vlv Q 9 R5
N’\k//__'»‘JLN—_-S\’
X R®
Formula I1
wherein
WisCorN;

X is selected from the group consisting of NR', O, and S(O)y;

n 18 0 or an integer of from 1 to 2;

R'is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CFs,
alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N R°R?),
wherein R”and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R’and R* and may be taken together to form a 5-7 membered
heterocyclic ring with N;

R’ and RS are independently selected from the group consisting of hydrogen, halo, hydroxyl, C;-
Cs alkyl, C;-Cg hydroxyalkyl, C,-Cs alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl, and sulfonate;

R" is independently selected from the group consisting of hydrogen, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkyl, aryloxy, aryloxyalkyl, halo, haloalkoxy, haloalkyl, hydroxy, hydroxyalkoxy,
hydroxyalkyl, (NR’R? Yalkoxy, (NR’R? )alkenyl, (NRZRS)alkyl, (NR’R*)carbonylalkenyl, and
(NR’R? Yearbonylalkyl, wherein R and R? are indef)endently selected from the group consisting
of hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R’and R? and may be taken together to form a 5-7 membered
heterocyclic ring with N;

b is 0 or an integer of from 1 to 2;

Y is selected from the group consisting of: i -
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(1) —~(CH2)g—O0—(CHph—;

(2°) —(CHy)g—NR'—(CHph—; .

(3°) —(CHz)g—S(0),—(CH2)h—;

(4) —(CH)g—SO,N R>—(CH)h—;

(5°) —(CH;)g—NR’SO,—(CHph—;

(6’) —(CHz)g— CO—(CH)h—;

(7") —(CHp)g— C(O)NR*—(CH,)h—;

(8") —(CHz)g— NR’C(O )—(CH,)h—;

(9°) —(CHz)g—C=C—(CH)h—;

(10°) —(CH;)g— NR*C(O)NR*—(CH,)h—;

(11") —(CHy)g—(CHph—; '

(12°) —(CHz)g—CF,—(CHy)h—;

(13’) —(CH3)g—CCl,—(CH2)h—;

(14") —(CH,)g—CHF—(CH)h—;

(15’) —CH;)g—CH(OH)—(CH2)h—;

(16) —(CH,)g—CR’R*—(CH,)h—; |

(17°) —(CH,)g—C=C—(CH,)h—; | ;

and (18) a single bond; : :
wherein

—

g is 0 or an integer of from 1 to 3;

h is 0 or an integer of from 1 to 3;

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF3, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalk\'l hydroxyalkyl, and alkyl(N
R’R), wherein R? and R? are independently seiected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R’and R? and may be taken together to form a 5-7
membered heterocyclic ring with N;

R*and R? are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R*and R* and may be taken together to form a 5-7
membered cyclic ring;

Ring A is selected from the group consisting of:

.

‘%{Q‘)/R"' | ‘ :

(1) Phenyl,
(i1) Naphthyl;
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(ii1) A 5 or 6 membered monocyclic heteroaryl group which have 1-5 heteroatoms independently
selected from the group consisting of O, N and S;

and (iv) An 8 to 10 membered bicyclic heteroaryl group which have 1-6 heteroatoms
independently selected from the group consisting of O, N and S;

Ring A can be illustrated but not limited to the following:

O OO O

‘R1 (O)n

N N\ N N
IIN\> | NlN [ \> [ \>

i oS ©
ORI ®

N 0 S ;
R .

wherein

R'is independently selected from the group cbnsisting of hydrogen, alkenyl, alkoxyalkyl,
CF3, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and
alkyl(N R*R?), wherein R*and R® are independently selected from the group consisting of
hydrogen, alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
haloalkylsulfonyl, and heterocyclylsulfonyl; aiternatively Rzand R’ and may be taken
together to form a 5-7 membered heterocyclic ring with N; -

R" represents optionally 1-3 substituents indepen(iently selected from the group consisting of
C1-Cs linear or branched alkyl, C;-Cs linear or branched haloalkyl, C;-Cs alkoxy, hydroxy,
amino, C;-Cs alkylamino, C1-C6 dialkylamino, halogen, cyano, and nitro;

Z 1s selected from the group consisting of

(1”) (CH)INR)C(O)N(R®)(CH,);,
(2°) (CHz)NRHC(S)N(R®)(CHy);.
(3”) (CH)NR)C(0),
(4) C(ON(R®*)(CH,);
188 .
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(5”) (CHIN(R")S(0)s;
and (6°) S(0):N(R*(CH,);.
wherein

1isQori,;

jisOor 1,

R’ and R® are independently selected from the group consisting of hydrogen and alkyl.

Ring B is selected from the group consisting of:

RIV

v

(1’) Phenyl;

(11”) Naphthyl;

(iii’) A 5 or 6 membered monocyclic heteroaryl group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

and (iv’) An 8 to 10 membered bicyclic heteroaryl lgroup which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

Ring B can be illustrated but not limited to the following:

3 A O G
o o O

' ©)n

N\ I\, N N
[F': FL‘?N L L
R1

wherein
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R!is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R’R?), wherein R? and R? are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfony?, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R*and R? and may be taken together to form a 5-7
membered heterocyclic ring with N;

R" represents optionally 1-3 substituents, independently selected from the group consisting
of alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, aryloxy, arylalkyl, carboxy, cyano, halo,
haloalkoxy, haloalkyl, hydroxy, hydroxyalkyl, nitro, and —NR°R'’; wherein R” and R'® are
independently selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, aryl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, and heterocyclylalkyl;

and including any pharmaceutically acceptable salt or prodrug.

12. The compound of claim 12, wherein Z is selected from the group consisting of

13

14.

15.

(CH2)NR")C(0), C(OYN(R®)(CHy);, (CH)N(RC(OINR®)(CHy); and
(CH)INRC(S)N(R®)(CHy);.

. The compound of claim 12, wherein Y is selected from the group consisting of

(1’) —(CH2)g—O—(CH2)h—;
(2’) —(CH,)g—NR'—(CH)h—; ,
(3’) —(CH,)g—S(0),—(CHy)h—; ' :
(4’) —(CH;)g—SO0,N R*—(CHy)h—; | ‘
(5’) —(CH,)g—NR*SO,—(CH)h—;

(6’) —(CH;)g— CO—(CHy)h—;

(7) —(CH,)g— C(O)NR*—(CH;)h—;

(8”) —(CH,)g— NR’C(0 }—(CHy)h—;

(9°) —(CH,)g—C=C—(CH)h—;

(10”) —(CHz)g— NR*C(O)NR*—(CHy)h—
and (11°) a single bond. :

The compound of claim 12, wherein W is C.

The compound of claim 12, wherein Ring A and Ring B are independently selected from
the group consisting of

190
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17.

18.

19.
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Y R0o

o0 0 o O

The compounds of claims 1 for use as a tyrosine kinase inhibitor.

The compound according to claim 1 which is used for the treatment of one of the
diseases or conditions selected from the group consisting of colorectal cancer, lung
cancer, hematological cancer, renal cancer, liver cancer, breast cancer, diabetic
retinopathy, macular degeneration, age-related macular degeneration, retinopathy of
prematurity, ocular angiogenesis, retinal edema, retinal ischemia, diabetic macular
edema, cystoid macular edema, retinal vein occlusion, branch vein occlusion, preretinal
neovascularization, laser-induced choroidal neovascularization, neovascularization
associated with keratoplasty, glaucoma and ocular tumors, arthritis, restenosis, hepatic
cirrhosis, atherosclerosis, psoriasis, diabetes mellitus, wound healing, inflammation,
neurodegenerative diseases and immune disorders in the human being.

A pharmaceutical composition comprising of a therapeutic effective amount of the
compounds of claim 1, together with a pharmaceutically acceptable carrier therefor.

The pharmaceutical composition of claim 18, wherein the composition comprises of
tablets, capsules, intravenous injections, intramuscular injections, local injections, topical
creams, gels and ointments, eye drops, eye ointments, eye sprays, ophthalmic
suspensions, ophthalmic emulsions, intravitreal injections, subtenon injections,
ophthalmic biodrodible implant, and non-bioeordible ophthalmic inserts and depots.

i
»
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ABSTRACT

The present invention is directed to novel compounds of Formula I. The compounds of
the present invention are potent tyrosine kinase modulators, and are suitable for the treatment
and prevention of diseases and conditions related to abnormal activities of tyrosine kinase
receptors.

Formula I

192
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We claim;

1. A compound represented by Formula I:
RIV

Formula I

wherein

X is selected from the group consisting of NR', O, and S(O)y;

n is O or an integer of from 1 to 2;

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R’R%), wherein R? and R are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R%nd R® and may be taken together to form a 5-7

membered heterocyclic ring with N;

R' is selected from the group consisting of hydrogen, halogen, C; to Cg alkyl, S(O)R*,
(CR’R%)4C(O)OR?, S(O){CR’R®)sC(O)OR?, (CR°R®)jAr, NRY(CR’R®)jAr, O(CR’R%)Ar,
S(O)(CR’R%)Ar,  (CR°R®)S(O)R!,  NRYCR’R®);S(O)RY, O(CR’R®);  S(O)R,
S(O){CR’R®).S(O)}R*, (CR’R%)4C(OIN(R%),, NR*(CR’R®)4C(O)N(R*),,
O(CRR®)4C(O)N(R*);, S(O){CRR).C(O)N(R*),, (CR® R®),0R", S(O)(CR’R®);OR?, (CR’
R%)OSO,R’, S(O){(CR® R%).0SO,R’, (CR® R®):P(O)(ORY),, S(O)(CR® R®)P(O)(OR*),,
OC(O)(CR’RY)N(RY),, C(O)CR’R®)iN(R%),, C(O)N=S(O)R® R®, NRC(O)(CR’R®):N(R"),
(CRR)R’, S(O)(CR’R}R’, HNC(O)R!, HN-C(O)OR%, (CR’R®)N(R%):. S(O)
(CRR®)N(RY,, OC(0)OR?, (CR°R®)GC(O)CR’R®)R?, (CR’R®)(C(O)(CR’R®)OR?, and
(CR5Ré)dC(O)(CR5R6)dN(R4)2, wherein each R* is independently selected from the group
consisting of hydrogen, hydroxyl, C;-Cg alkyl, aryl, C;-Cg hydroxyalkyl, C;-Cg alkoxyalkyl,
(CR’R%y4 and N(R*), may form a 3-7 membered heterocyclic ring, comprising of aziridine,
azetidine,  pyrrolidine,  5-fluoropyrrolidine,  piperidine,  6-fluoropiperidine,  N-
methylpiperazine, morpholine, 2,6-dimethylmorpholine, thiomorpholine, and wherein said
heterocyclic ring may be optionally substituted with up to three of R>; wherein R’ and R® are
independently selected from the group consisting of hydrogen, halo, hydroxyl, C;-Cg alkyl,
Ci-Cs  hydroxyalkyl, C;-Cg alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl, sulfonate and CR’R®

may represent a carbocyclic or heterocyclic ring of from 5 to 6 carbons or alternatively,

EA



(CR’R%)q and (CR’R®), may form a 3-7 membered carbocyclic or heterocyclic ring, wherein
the ring may be optionally substituted with up to three of hydroxyl, halo, C;-Cs alkyl, C;-Cg
hydroxyalkyl, C;-Cs alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl, hydroxycarbonyl,
hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl and sulfonate;

a is 0 or an integer of from 1 to 3;
d is 0 or an integer of from 1 to 5;
e is an integer of from 1 to 4,

fis O or an integer of from 1 to 2;

R" is independently selected from the group consisting of hydrogen, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkyl, aryloxy, aryloxyalkyl, \ halo, haloalkoxy, haloalkyl, hydroxy,
hydroxyalkoxy,  hydroxyalkyl,  (NR’R®alkoxy,  (NR’R*)alkenyl, (NR*R%)alkyl,
(NR2R3)carbony1alkenyl, and (NR*R)carbonylalkyl, wherein R? and R?® are independently
selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl,
arylsulfonyl, haloalkylsulfonyl, and heterocyclylsulfonyl; alternatively R%and R® and may be

taken together to form a 5-7 membered heterocyclic ring with N;
b is O or an integer of from 1 to 2;

Y is selected from the group consisting of:
(I") —(CHz)g—O—(CH)h—;
(2’) —(CH,)g—NR'—(CH,)h—;
(3") —(CH2)g—S(0)—(CHz2)h—;
(4) —(CH,)g—SO0,N R*—(CH,)h—;
(5) —(CH)g—NR*SO,—(CH,)h—;
(6) —(CHz)g— CO—(CHz)h—;
(7) —(CH,)g— C(O)NR* —(CHz)h—;
(8”) —(CHy)g— NR*C(0 }—(CH,)h—;
(9°) —(CH,)g—C=C—(CH,)h—;
(10°) —(CHa)g— NR’C(O)NR*—(CH2)h—;
(11") —(CHz)g—(CHp)h—;
(12”) —(CH,)g—CF,—(CHy)h—;
(137) —(CHz)g—CCl,—~(CHp)h—;
(14”) —(CH,)g—CHF—(CH,)h—;
(15”) —(CH,)g—CH(OH)—(CH,)h—;
(16) —(CH,)g—CR*R*—(CHp)h—;
(17°) —(CH,)g—C=C—(CH)h—;
and (18°) a single bond;

2o



wherein
g is 0 or an integer of from 1 to 3;
h is 0 or an integer of from 1 to 3;
R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R?R*), wherein R? and R® are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R*and R® and may be taken together to form a 5-7

membered heterocyclic ring with N;

R* and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R’and R® and may be taken together to form a 5-7

membered cyclic ring;

Ring A is selected from the group consisting of:

e
m%/@;m
(i) Phenyl;
(1) Naphthyl;

(iii) A 5 or 6 membered monocyclic heteroaryl group which have 1-5 heteroatoms independently
selected from the group consisting of O, N and S;
and (iv) An 8 to 10 membered bicyclic hetefoaryl group which have 1-6 heteroatoms

independently selected from the group consisting of O, N and S;

R"™ represents optionally 1-3 substituents independently selected from the group consisting of
C:-Cs linear or branched alkyl, C;-Cs linear or branched haloalkyl, C;-Cs alkoxy, hydroxy,

amino, C;-Cs alkylamino, C;-Ce dialkylamino, halogen, cyano, and nitro;

Z is selected from the group consisting of
(1) (CH:N(RTYC(O),
(2") CONR®)(CHy);
(3°) (CHN(R")S(O);
and (4°) S(O),N(R®*)(CHy);
wherein:
iisOor1;
jisOor 1;

R’ and R® are independently selected from the group consisting of hydrogen and alkyl;



Ring B is selected from the group consisting of:
RIV

WwWans

(1’) Phenyl;

(ii”) Naphthyl;

(iii”) A 5 or 6 membered monocyclic heteroaryl group which has 1-3 heteroatoms independently
selected from the group consisting of O, N and S;

and (iv’) An 8 to 10 membered bicyclic heteroaryl group which has 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

R" represents optionally 1-3 substituents, independently selected from the group consisting of
alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, aryloxy, arylalkyl, carboxy, cyano, halo, haloalkoxy,
haloalkyl, hydroxy, hydroxyalkyl, nitro, and —NR°R'; wherein R’ and R are independently
selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, and heterocyclylalky;

and including any pharmaceutically acceptable salt or prodrug.

2. The compound according to claim 1, wherein X is NH or S.

3. The compound according to claim 1, wherein Ring A and Ring B are independently

selected from the group consisting of
N _N =
D O G

k1 (O)n

N\ | °'N N N
[N> N [ \> [ \>
R R’ s ©
OO IEaY
N ¢ S

R1

4. A compound according to claim 1 selected from the group consisting of :
1) [({5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl}
phenoxy)pyridin-2-yl]-1H-pyrrol-3-yl } carbonyl)amino]acetic acid,;
(2) methyl  [({5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl}
phenoxy)pyridin-2-yl]-1H-pyrrol-3-yl }carbonyl)amino]acetate;

F®



3" ({[5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-y1)-1H-pyrrol-3-
yljcarbonyl}amino)acetic acid;

4" methyl  ({[5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy}pyridin-2-yl)-1H-pyrrol-3-
yljcarbonyl}amino)acetate;

(5’) 5-[4-({3-[(3-methyl-2-furoyl)amino]phenyl }amino)pyridin-2-yl]-1H-pyrrole-3-carboxylic acid;

(6’) methyl 5-[4-({3-[(3-methyl-2-furoyl)amino]phenyl}amino)pyridin-2-yl]-1H-pyrrole-3-carboxylate;

(7’)  5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl }phenoxy)pyridin-2-yl}-N-hydroxy-
1H-pyrrole-3-carboxamide;

(8’) 4-fluoro-N-(2-fluoro-5-methylphenyl)-3-[(2-{4-[(3-hydroxypiperidin-1-yl)carbonyl]-1H-pyrrol-2-
y1}pyridin-4-yl)oxy]benzamide;

(9) N-(2,3-dihydroxypropyl)-5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl }phenoxy) pyridin-2-
y1]-1H-pyrrole-3-carboxamide;

(10) N-(2-fluoro-5-methylphenyl)-3-[(2-{4-{(3-hydroxypyrrolidin-1-yl)carbonyl}-1H-pyrrol-2-
yl}pyridin-4-yl)oxy]benzamide; '

(11°) 5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl }phenoxy)pyridin-2-yl]-N-hydroxy-1H-
pyrrole-3-carboxamide;

(12°) methyl 5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl}phenoxy)pyridin-2-yl]-1H-
pyrrole-3-carboxylate;

(13%)  5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl}phenoxy)pyridin-2-yl}-1H-pytrole-
3-carboxylic acid; '

(14’) N-ethyl-5-(4-{3-{(3-methyl-2-furoyl)amino]phenoxy}pyridin-2-yl)-1H-pyrrole-3-carboxamide;

(15°) N-(2,3-dihydroxypropyl)-5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-
3-carboxamide;

(16") 5-(4-{3-[(3-methyl-2-furoyl)amino Jphenoxy }pyridin-2-yl}-1H-pyrrole-3-carboxamide;

Qary N-hydroxy-5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-3-
carboxamide;

(18" N-(3-{[2-(4-{[(3R)-3-hydroxypyrrolidin-1-yl]carbonyl}-1H-pyrrol-2-yl)pyridin-4-
ylloxy}phenyl)-3-methyl-2-furamide;

(19%) 5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl]-1H-pyrrole-3-
carboxylic acid;

(20")  methyl 5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl}phenoxy)pyridin-2-yl]-1H-pyrrole-
3-carboxylate;

21"y 2,3-dihydroxypropyl 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy}pyridin-2-yl)-1H-pyrrole-3-

carboxylate;

(22°) 5-[4-(3-{[(3-methylphenyl)amino]carbonyl}phenoxy)pyridin-2-yl]-1H-pyrrole-3-carboxylic acid;

23°) methyl  5-[4-(3-{[(3-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl]-1H-pyrrole-3-
carboxylate;

24°) 2-hydroxyethyl 5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino}phenoxy)pyridin-2-yl]-1H-
pyrrole-3-carboxylate;

25%) 2-hydroxyethyl = 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-3-
carboxylate;

(26")  5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino } phenoxy)pyridin-2-yl]-1H-pyrrole-3-carboxylic
acid;

27) methyl 5-[4-(3-{[(3-methyl-2-thienyl)carbonyljamino} phenoxy)pyridin-2-yl]-1H-pyrrole-3-
carboxylate;

28%) 5-(4-{4-fluoro-3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxylic

acid;



29 methyl  5-(4-{4-fluoro-3-{(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-
carboxylate;

307 N-{dimethyl(oxido)-lambda~4~-sulfanylidene]-5-(4-{3-{(3-methyl-2-
furoyl)amino]phenoxy }pyridin-2-y})-1H-pyrrole-3-carboxamide;

31 N-(3-{[2-(4-{[(3S)-3-hydroxypyrrolidin-1-yl]carbonyl}-1H-pyrrol-2-yl)pyridin-4-
yljoxy }phenyl)-3-methyl-2-furamide;

(32’) 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-3-carboxylic acid;

(33’) methyl 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy}pyridin-2-yl)-1H-pyrrole-3-carboxylate;

(34°) 3-methyl-N-(3-{[2-(1H-pyrrol-2-yl)pyridin-4-yi]oxy} phenyl)-2-furamide;

(35”) methyl 4-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-2-carboxylate;

(36’) 2-fluoro-5-methy}-N-(4-{[2-(1H-pyrroi-2-yl)pyridin-4-yl]oxy } phenyl)benzamide;

and (37°) 3-methyl-N-(4-{[2-(1H-pyrrol-2-yl)pyridin-4-yl]oxy } phenyl)-2-furamide.

5. The compound according to claim 1 provided that when Ring B is pyrazole, R" is not a
phenyl or substituted phenyl.
. 6. A compound according to claim 6, wherein Y is selected from the group consisting of
(I") —(CH2)g—O—(CH2)h—;
(2°) —(CHp)g—NR'—(CH,)h—;
(3") —~(CH2)g—S(0)—(CH)h—;
(4) —(CHz)g—SO,N R>—(CHp)h—;
(5") —(CHz)g—NR*SO;—(CHp)h—;
(6”) —(CHz)g— CO—(CHz)h—;
(7) —(CHz)g— C(O)NR*—(CH)h—;
(8") —(CH2)g— NR°C(O )—~(CHo)h—;
(9°) —(CH)g— NR*C(O)NR’—(CH,)h—;
’ and (10’) a single bond.

7. A compound according to claim 1 selected from the group consisting of
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or a pharmaceutically acceptable salt thereof.

8. A compound represented by Formula II:
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R"b_i ) V|V 0 O RS
N’\k/’\»‘/LL N=§;
X R®
Formula I1
wherein
WisCorN;

X is selected from the group consisting of NR', O, and S(O)n;

nis O or an integer of from 1 to 2;

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CFj,
alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N R’R?),
wherein R” and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl,  alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R*and R?® and may be taken together to form a 5-7 membered
heterocyclic ring with N;

R’ and R® are independently selected from the group consisting of hydrogen, halo, hydroxyl, C;-
Cs alkyl, C;-Cg hydroxyalkyl, C;-Cs alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl, and sulfonate;

R" is independently selected from the group consisting of hydrogen, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkyl, aryloxy, aryloxyalkyl, halo, haloalkoxy, haloalkyl, hydroxy, hydroxyalkoxy,
hydroxyalkyl, (NR’R’)alkoxy, (NR’R%)alkenyl, (NR*R*)alkyl, (NR’R*)carbonylalkenyl, and
(NR2R3)carbonylalkyl, wherein R* and R? are independently selected from the group consisting
of hydrogen, alkyl, alkylcarbonyl, alkylsulfopyl, arylsulfonyl, haloalkylsulfonyl, and

heterocyclylsulfonyl; alternatively R%and R> and may be taken together to form a 5-7 membered
heterocyclic ring with N;

b is 0 or an integer of from 1 to 2;

Y is selected from the group consisting of:
(1) —(CH)g—O0—(CHp)h—;
(2") —(CHz)g—NR'—(CHa)h—;
(3*) —(CHz)g—S(0)—(CH)h—;
(4) —(CH2)g—S0,N RZ—(CH,)h—;
(5’) —(CH,)g—NR*SO,—(CHy)h—;
(6’) —(CHp)g— CO—(CH,)h—;
(7) —(CHz)g— C(O)NR*—(CH,)h—;
(8") —(CHz)g— NR*C(O )—(CHy)h—;

gl



(9) —(CHy)g—C=C—(CH)h—;
(10’) —(CH,)g— NR’C(O)NR*—(CH,)h—;
(11") —(CHa)g—(CHz)h—;
(12°) —(CH,)g—CF,—(CH)h—;
(13") —(CH;)g—CClo—(CHz)h—;
(14’ —(CH,)g—CHF—(CH)h—;
(15’) —(CHz)g—CH(OH)—(CH2)h—;
(16") —(CH2)g—CR*R*—(CHz)h—;
(17") —(CHz)g—C=C—CH)h—;
and (18’) a single bond;
wherein
g is O or an integer of from 1 to 3;
h is O or an integer of from 1 to 3;
R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
R’R?), wherein R? and R? are independently selected from the group consisting of hydrogen,
alkyl, alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R%and R’ and may be taken together to form a 5-7
membered heterocyclic ring with N;

R® and R® are independently selected from the group consisting of hydrogen, alkyl,
alkylcarbonyl, alkoxycarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, and
heterocyclylsulfonyl; alternatively R’and R® and may be taken together to form a 5-7
membered cyclic ring;

Ring A is selected from the group consisting of:

S
%L/@fRIII

(i) Phenyl;

(ii) Naphthyl;

(iii) A 5 or 6 membered monocyclic heteroaryl group which have 1-5 heteroatoms independently
selected from the group consisting of O, N and S;

and (iv) An 8 to 10 membered bicyclic heteroaryl group which have 1-6 heteroatoms
independently selected from the group consisting of O, N and S;

R" represents optionally 1-3 substituents independently selected from the group consisting of
C;-Cs linear or branched alkyl, C;-Cs linear or branched haloalkyl, C;-Cs alkoxy, hydroxy,
amino, C;-Cs alkylamino, C1-C6 dialkylamino, halogen, cyano, and nitro;

Z is selected from the group consisting of

(1°) (CH2)N(R")C(O)N(R®/(CHy);
(2°) (CH2)N(R")C(S)N(R®)(CHy);
(3") (CH2)N(R")C(O),

(4°) C(O)N(R®)(CH,);

(5°) (CH2)N(R")S(O);

and (6°) S(O)N(R®*)(CH);

)



wherein

1isOor1;

jisOor1;

R’ and R® are independently selected from the group consisting of hydrogen and alkyl.

Ring B is selected from the group consisting of:

RIV

W

(i’) Phenyl;

(i1”) Naphthyl;

(iii’) A 5 or 6 membered monocyclic heteroaryl group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

and (iv’) An 8 to 10 membered bicyclic heteroaryl group which have 1-3 heteroatoms
independently selected from the group consisting of O, N and S;

R" represents optionally 1-3 substituents, independently selected from the group consisting
of alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, aryloxy, arylalkyl, carboxy, cyano, halo,
haloalkoxy, haloalkyl, hydroxy, hydroxyalkyl, nitro, and —NR’R'®;, wherein R’ and R'® are
independently selected from the group consisting of hydrogen, alkyl, alkylcarbonyl, aryl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, and heterocyclylalkyl;

and including any pharmaceutically acceptable salt or prodrug.

9. The compound of claim 12, wherein Z is selected from the group consisting of
(CH2):N(RC(0), C(O)N(R®)(CHy);, ' (CH2):N(R"YC(O)N(R®)(CH,); and
(CH2:N(RC(S)N(R®)(CH,);.

10. The compound of claim 12, wherein Y is selected from the group consisting of
(1") —(CHz)g—O0—(CHz)h—;
(2°) —(CH,)g—NR'—(CHo)h—;
(3") —(CH2)g—S(0)r—(CH2)h—;
(4) —(CH2)g—SO,N R>—(CH;)h—;
(5°) —(CH,)g—NR’SO,—(CHp)h—;
(6’) —(CHz)g— CO—(CHz)h—;
(7) —~(CHz)g— C(O)NR*—(CHz)h—;
(8") —(CHa)g— NR*C(O )}—(CH2)h—;
(9°) —(CH)g—C=C—(CHa)h—;
(10°) —(CHa)g— NR*C(O)NR’—(CHz)h—; -
and (11”) a single bond.

11.  The compound of claim 12, wherein W is C.

10
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12.

The compound of claim 12, wherein Ring A and Ring B are independently selected from
the group consisting of

O B O G

N
1 ©n

Ly @“ > 0y
D O
oo cO Cio YO

13. The compounds of claims 1 for use as a tyrosine kinase inhibitor.

14.

15.

The compound according to claim 1 which is used for the treatment of one of the diseases
or conditions selected from the group consisting of colorectal cancer, lung cancer,
hematological cancer, renal cancer, liver cancer, breast cancer, diabetic retinopathy,
macular degeneration, age-related macular degeneration, retinopathy of prematurity,
ocular angiogenesis, retinal edema, retinal ischemia, diabetic macular edema, cystoid
macular edema, retinal vein occlusion, branch vein occlusion, preretinal
neovascularization, laser-induced choroidal neovascularization, neovascularization
associated with keratoplasty, glaucoma and ocular tumors, arthritis, restenosis, hepatic
cirthosis, atherosclerosis, psoriasis, diabetes mellitus, wound healing, inflammation,
neurodegenerative diseases and immune disorders in the human being.

A pharmaceutical composition comprising of a therapeutic effective amount of the
compounds of claim 1, together with a pharmaceutically acceptable carrier therefor.
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SUPERINTENDENG A Tra. 11 PATENTEIVI  Eve: 378 FASENACIONAL
— Act. 411 PRESENTACION  Folios. 388
PATENTE DE INVENCION D - MODELO DE UTILIDAD D

Art 33 Decision 486100 N

[

NN

Indicacién que se solicita una patente.
Datos

de |dent|floamon del sohc:tante o de la persona que presenta la solicitud
Descrupcmn dela lnvenc;lon

Dibujos de ser estos pertinentes

Comprob‘ante de pago de las tasas establecidas (De ser el caso formato de descuento)
Completé

: E] " Incompleta [:]

PATENTE DE INVENCION PCT l: MO

N

DELO DE UTILIDAD PCT D Art.33 Decision 486/00, Circular Unica

¢ E

:
=

D/ Comprobante de p

Indicacion que se solicita una PCT
Copia d.a la solicitud en espafiol, tal como fue presentada mlcnalmente (capitulo descriptivo,
retvmdlcatono resumen) '

Dibujos de ser estos pertinentes

agode las tasas establecidas (de ser el caéo formato de descuento)

Completa E  Incompleta D

DISENO INDUSTRIAL []

(Art. 119 Decision 486/00)

L]
L]

L]
L]

Indicacién que se solicita Disefo industrial

‘Datos de |dentrﬂcamon del sohcrtante o de la persona que presenta la solicitud

Repres entamon graﬁca y fotografica del Dlseno industrial o muestra del material que incorpora el
disefio .

Comprobante de pago de las tasas establecidas

Comple:ta [] Incompleté D

ESQUEMA DE TRAZADO | [ |

——

(Art. 92 Decisién 486/00)

L]

Indicacién que se solicita un esquema de trazado

Datos dé identificacion del solicitante o de Ia persona que presenta la solicitud

: s 7 e !
Representacion grafica de un esquema de trazado

Compro:bante de pago de las tasas establecidas

Completa D In\completa D
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