, 0, WD 2011/028995 10D /L.1 (Lkt') PCT/US2010/ 047800 COVPOUNDS AS TYROSI NE
KI NASE MODULATORS | nventors: Xialing Guo and Zhen Zhu 5CROSS REFERENCE TO
RELATE RDOAREIORIS The present invention clai RETAS2@oiogIBO@Nnder 35
U s C féf é}lt(@y@ni ted 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 ac®MPOIBYDSXS TYROSINE KUNASEIMAOUDATBORSOf whi ch are
expressly incorporated herein by reference in their entireties. 10FI ELD OF
THE | NVENTI ON The present invention is directed to novel conpounds
with multiple aromatic conmporetrs XapapGuoahd Bhdwlzati ng, regul ati ng and/ or

i nhibiting tyrosine kinase signal transduction. The present invention is

al so directed to nethods of prevention and/or treatnment of disorders
related to unregul ated tyrosi ne kinase signal transduction, including but
not limted to, 15cell growth disorders, netabolic disorders, blood vessel
prolsi ferative di sor dEROSS REFIERENCEIHO RiES oY IddD SAPPhUAJHROYSner ati ve di seases
and i nmune di sorders. BACKGROUND OF THE | NVENTI ON Protein tyrosine

ki nases (" PHKs." 2 ] . i c : d
differenti aﬁﬁ%rﬁr e%lil svgglr%ﬁ? és}%ltszﬁf)g{ gen%ﬁ{ng5 yi@;g'r gfg(@lqusﬁ ltc?? %;%Art%ﬁ@ﬁ%%ggi ng
enzymatApgplaeetion/Nby .6 120P]083, filad oh&cp3 110891 €2, 616, tfyqakor Febv22)§010,

extracel lul ar, transpenbrapne and intr lar d i or, t he non-receptor
Cype. (BeH 15 RARAIFG R Rereaepy ) 6 R SEh blfsice, Bt Bad @ ebaCadich

medi at ooy ) BRBRIRAH KRR el ARG ieiRRiiRiLs] s nitiated by -

extracel Pul ar 1nteraction wth a specific growmh factor (i.e., a ligand),
foll owed by receptor dinerization, transient stinulation of the intrinsic
protoei n tyrosi ne ki nase acti VFIEL.DaOH THIOEPWBNII@N on. Bi nding sites are

t hereby 25created for intracellular signal transduction nol ecul es and | ead

to the formati on of conplexes with a spectrum of pﬁ/t opl asm ¢ signaling
nol ecul es t hite mrawent invertontindiregiort @pioval @mpsundy with padtide g@nadicq. | cel |

di visia i S| S S - . | ar

i or oengrERTHEnEyrbie G RT3t FRRMIRAD bR 8B RETEY) O 7e00
Wth reaspedictivn. RiKpresérit iaatite 8ralshiiviotcdlts ecthuat of preosition 4pk@s phatndnadi on
sites function as high-affinity binding.sites for. SH2 (src honology)

dormi nelgria Graipd igunes et BaSS BRI (e e ioraime bl Pa P binBtdions
thats asgAGAL& dﬁ&gbrg%am\é%iéﬁ?@é? ,!bqj(ﬁﬁltdegée‘?gr&i@&aﬂ@digdrgégﬁﬂﬂhﬁhﬁt
principal groups: (1) substrates i ch have catal ytic donmal n; an

subst r atigsdakinchradkgakragive disahsgs hbod tomenadibertlerser ve as adapters and
associate with catalytically active nolecules. The specificity of the

i nteractions between receptor prot ei ns _and 5H2 domains of their
substrates is deternined ANg QI THE IR ON medi at el y surroundi ng
t he phosphoryl ated tyrosine residue. Differences in binding affinities

bet ween 5H2 ' - s ToRe:Te] r LR

phosphot yr os}ﬁﬁ%ﬁ{rtgsols%%slﬁ%gs g‘gﬁ{? cﬂﬁ Lé’?@ﬁ@@ﬁ%?@%@e&%gﬁgﬂ tg g%{lﬁ%\?%h ?ﬂﬂ he
obser vatiffeichfi@ioBNPEKs comphe o laggehsmit rdateesepiass pli proydiad haomnpemafiags actiMigse
observati ons sug%est that the function of each RTK is determ ned not only

by 30t s Fldtt @mbeor thedseader-yae dang sriaer kiai trapsmembyanegnd miragellgsr t he arr ay
of do i _ i1,0; a L : :

ot b1 oo RTLEARh ISR A A O RAo I TiRucklTBhn 3 & AakbALER Bendiuctipn v
st ep whhahatdéberaveptes tyrbenskahases (REKs 0 fs isitgteal iynoxtiped hlvarysteraegouwited by

specif Is%etg%lg \gltrobxftfl ?a?ctt&r(i.g.,egﬁggﬁ{),s follgvsved by receptor dimerization, transient stimulation of

the intrinsic protein tyrosine kinase activity and phosphorylation. Binding sites are thereby

25  created for intracellular 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).



15wel | as differentiation factor receptors. The RTKs conprise a | arge
famly of transnmenbrane receptors wth diverse biological activities. The
intri ns]kgg’\’()unnvdzmsof RTKs is activated upon |igand bi n#CmgiS26¥ai0¢1800 esul t s
in phophior gl ati'th’of the receptor and multiple cellular substrates, and
subsequently in a variety of cellular responses. At present, at |east

ni net een di sWitheéspBiko RUlksairihks BSnvaven hBenhdtd@osingé beskph@14boe sBIdunction
subfam |y, designated the HER subfamly, is believed to be conprised of
EGFR, m@gh—ﬁ%ﬁgy 3%&9114&@#&.8 forighn@ee hamnelagy)idermainsy sianpingmolegilenSsveral

i ncl UdQnﬁ}apdeilﬁﬁlr kl?dstrgtreg\'ﬁt_@ing a6k sobiEith REKs Rp SPRN I &DHel And _M%'(E‘\%@d
betacelluli n and heregulin. The second subf amTy of RTKs, designated the

i nsul i Nn®ubbamnkipal groupo iPriubschtaf whibieha WS RtalyteddiBinlRdIAAdsubygattRWRIchThe

third K subfam |y, the "PDG" famly, includes, the P a and 13

ot Pk & TR dhaib Bk s DR 41 SRtaeR T GRRNART)Y S RTIELCules.

i denti fiRdpashtbeofhKidtatiohs et Rl @URA §BRIGANBISHERSbRfind dFhki nase
insert dommin-receptor fetal |iver kinase-1 (KDR/ FLK-1), the fetal Iiver

ki nase sabgtrites-ig)lctamainedhby fhesning ecid yesodicn emiviediatody qurfdunding)the plsphasflatadese
receptars was i nitially beligeved to.b rece f or. hemat opoi.eti ¢.grow h
f act or Svort Teydls, DRk 1] B et SETEURE qoBhignREheRB R pfindr

r ecept aeqhicaiotd SurokdiRd thdHobphotfTokiRS raiicE6d FéticalbtrcbfigolvRite &hsBtdaf aithl y
(c-nmet and Ron). Because of the simlarities between the PDG and FLK
subPanithe alserved elififeiences bt Bigir|spleyragg ghosphasyilaiom piodidese §hess 9bsdBRtiony Heggepown

RTK su 1] . { b i.n- WD Al 7( &) 4- 339,
whi ch Ffslﬁlrﬂrlléc%l?%%% eé(fgﬁgfgl lr% ?h@le Lei(r?lencey%,g’ lgp%ég%ff?%g%&?&aﬁ % 1
(Lkt'") aRaTdBU8x0MhD/ald 808 array of dobhstroan sigaelepdnedudtipn paihmeryk thaase aictiepedsent
a collection of cellular enz%/rreﬁ whi ch | ack extracellul ar and tra{}sgenbr ane
sequendyst Paaticylarasesptor. Shus, PhQieReLylation Provadas i dmAPTtHY fee Y HeR Yy WhR osi ne
ki nase T sd : f ami i I

Feo) ool AN T LR Ol Bl TR BB S red By Spy i erit SR recb®Plds o
subfsanmiwsll of difforeatiBiandeetpt @eeptyrsosi ne ki nases is conprised of the | argest
nunber of PTKs, and include Src, Yes, Fyn, Lyn, Lck, Blk, Fgr and Yrk.

Hck
The Src subfam ly of enzynmes has heen linked to oncogenesis. A nore.
detailed di sﬂws%?{%hcwprﬁﬁﬁﬁ-lﬁ@@_gﬁ%l@y of FREIGROTRIGASEEOTS &1 Biarerabiologicabi en,
1993, QRAEGERE T8 iRPiAsic 207 dion W R‘i*(i’{Fs)'Ti§ %tﬂf%%ﬁ%?%ﬁ‘%@%d"@ﬁ%h ,Wich edsglience. Many

of the protein tyrosine kinases K% er "an RT r non-receptor
t yr osi rphoplorklanes ef theawepheend frolinde talube substoitaseghd subsejubntlyain asvagietyl ¢fng

at hways,.l eading to cell ul ar. si gnal , cascade d t hogeni ¢, condi ti.ons such
P R Pehaty o Bres s et AisEn REERGR AR SR T o Radoriis Bt ance
of FTKOAORTREuBRRiFOHesidRtd! tBE HER QBehniBH W @lic0f @fbcc®hlprRéPbt EEFRL I on and
t he di seases and di Sorders associated witth abnormal cell "proliferation,

many at%@%_t@?ﬁé%ﬁil HE&4. higdeds to thalHER| fupfane yeqftroecpéarel insbricrcedegaberomth osi ne
mutant PR IBE-S RattdiRey G HE Yo b RLBREdRE el g5 Sanatoritily
ant i bodjrgerK Kapgadiedhd NRNRS subk@r%ﬂ% iPeoe ri&%}df"cbeﬁ%@& BeIIGPOIR AM{R@FQSR

Kim et al, 1993, Nature 362: 841-844), i gands (Jellinek, et al,
Bi ochenitstthiyd BIK qudfs0H %6 “PREBN i, imlyded 98P DGO lo. andi fbrecGebdis, GSBHG A:

Ki ll.a, et 1992  Ex | .. 199;. 56-62; Lght,.et al, 1992, J.
Cel Pul it R4 Znof ey By e idkatar s BRI it s Betifesd B2 one o,
5, 330, Q3AipridVer tih@ﬁinatsegﬁlrs]@l’t dorﬁﬁ%fkecelﬁfd?%taﬂmerﬁﬁﬁ?&-l (@P@FEKH@,Sthle %e:talv\lh%%ﬁﬁ) :

Mre recently, attenp ave been nmade to identify small nol ecul es whic
act as kiyasodi(hbKk4)rrad ¢hd fmm-blcat tyrasincHanaseX dfipll b Eaph of thoseocyenitors wabiimtielly ¢ or

h | | | PCT . Anpl | i . 92/ 20642) ,
UF gt oretsydh B s R Rl R S Pt o G B R Thhave
1- cycl aRepaystghtddydsi thly FGHERptoR Tagil{ EGFR PHGIH2, NGFRB, shdFR9Y)) daavie: bieen

25descri bed generally as tyrosine kinase inhibitors. St ﬁryl conpounds (U. S.
Pat¥nt sMbfangly emgggy Rogi-%yﬁusg @b &he sl ardtigsypetvesen thoRBolirad FL sibfpatispt

No. 5, rtal [ 20l | Il [ ' ' . 0.566
265 A )T 587 QufTEL DM ORER T RRBR TR KHGE RIK B G b1 i i

t ri cyclrlewmah yhyidt9dy DN& R G (1) 0387d33 9, RGIchAR pl dogtratod hddoin BARB24ik2660) and
benzyl phosphoni ¢ acid conmpounds (PCT Application No. WO 91/ 15495) have been
30descri bed as conpounds for use as tyrosine kinase inhibitors for use in
the treatnent of cancer. , 0, WD 2011/028995 I1OD /L. FL 1 (Lkt")

PCT/ US2010/ 047800 In addition, other small nol ecules were studied as
tyrosi ne kinase inhibitors, such as the conpounds 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

p——— L T LY L S e o



prevention. The conpounds of the present invention can be found in general
Formula I: RV 15 Formula | wherein X is selected fromthe group
consi st ngoafnlv{ﬁswso S( 0) 20n is 0 or an integer of fPCWUB2010/027800 O, WD
2011/ 028985 Y. 17 (Lkt') PCT/ US2010/ 047800 R is i ndependently sel ect ed
fromthe group consisting of hydrogen, al kenyl, al koxyal kyl, CF3, alkyl,

al kyl car bonyThe Imlnhemp&ﬁrtmnmb kiresas rcpﬂa@etma@cu&dtloﬁ loR yéllulhwﬂzmyﬁ\bvkmh Jaoand

al kyl ( F%gu ﬁ§re| n R2 and R3 are independently sel ect ed({ i)mthe group
consi sthFf@C 1%9‘8 Ha%smer%br&% SCAYPIES- cﬁérpé%ﬁ}‘i OVE]| RERYY HHEH Ypdual non-

:: fg'r f];ttkélﬁe@w'tym%é{h(ﬁﬁkéso I?mmgb&ééé@’ L@dfé&ﬂf%!k}srcam Bhetcsk O&MCJzé( ﬁ)ul fonyl

e taken together to forma 5- nber ed
het er ocﬂesAFlps, FrakndpkwAck ai LI‘MKi) bawebeeotidohtifichnAt gresegt, dnqﬁmcsnlsﬁasuhymgi nof-
ta C8 al kyI

hyd hal Cl 5 ,

e Oy s e tis s S o OF KR B AT OF 1 Sl ifyde Sre, Yes, Fyn,
S(0) 1 ( GRERBUEASIL. GRHREXABY ). HRA SrRAFERERE) S5k Akt R bRk FRERSIh S SbEe,
10S( 0) f (CR5RG) eS( 0) f RA, L ORERE) 40 0 NG R4)2, NRA(CR5R6) dC( 0) N( R4) 2,

0( CR5R6%} @W@Md@scu&lor) b(ms%mw(wmqmlzases( GREORGdinA3plen, 1993,

S(0)f 5 d OSO2R4 0S02R4, CR5

Rg) ZZIPE ﬁ%ﬂ g%@ﬁ?d@cg& 18&(‘8??%‘@%65&%56‘%66 BE5R6) dN( (R4) 2,
C(O)(CR5R6)dN( R4)2, C{0)N=S(0)R5 R6, NR2C(0) ( CR5R6) dN( R4)2 ( CR5R6) dR5,

S(0) f (CRS RG)ME@ ot @t&ﬂt roin Ok Bh QR PTK@%@%@M&TK or%ﬁ)réceptor tyrosine
15( CR5R6) dN( R4)2, ( CR5R6) dC( 0) (CR5R6) d
( CR@RG)&!@(S@)K@R@R@) mmw lammvolcv,%%geﬂ@ta@yl(g@tsm)admmﬂ@dlm rcelhnialeagﬂrﬂl R4 is

i ndependent,l the up_consi sti n. dr.oge drox
Cr- b AR b pEROE G L RThDS o oS el afg A e 5
N(R4) 2 vy of ﬂfemnapo%taﬁcmmﬁ(m thet EtREYELISdT 1@ mERNRIOnSITREIl pfoldratibli ne,

azeti di ne, grrolldlne quoroPyrrolldlne pi peri di ne,
6- f | uorapgithedipemsereandnisordare e99¢ipice avitizamermahsel Renliferation, many attempts have

2,6-d ‘

may be et 1aaalq ehtBFeccplir AP RRHRCCARy AR RER TufBldts L RENE SEe' 2
i ndepe ruqbprdabb{essmlcmdt@dhé nmﬂﬂ‘mﬁalgl’ligaﬁdSZ(QhSl Isattemgicoﬂ %ﬁ@ﬁ@p ediinb]hab@:ptors

hydr oxyl, Cl-C8 al kyl, Cl1-C8 hydroxgal K C8 al kox

al koxy&élfi%ﬂmdé? Wendal] &olhpmash i Pragy ﬁ%&wéir BEinf): 10%9%@8@%%999&, kyl
am de, gl @i e@@]cﬂm Hnds gwg@efeaét 8, m%h%él TR 0-58 ?§1&% & al,

car bocyclic or yclicrin from’s carbons ternativel Y,
( CR5R6)199ando(. (BQSF(&)IM ABA flomnelk, 8tat, W%Exlec!?atldid:sot%l%f&owwﬁ,eawtycl iC

nyar o100 a1 P AR A48 o Bed SRR R b T Byt o

al k@xy%aﬁaﬂyét@l Kyb4, F@wmq@gse@rtya{mem&r 9xypghonyl, hydroxycarbonyl al kyl,
am de, al kyl |'am de, anmi doal kyl and sul fonate; 30a is 0 or an i nt eger of from

1to3;, dis 0 or an integer of froml1l to 5; , 0,W 2011/028995 10D /L.1
(Lkt') e is Morcimtegerateingts lave betromdde fo iidsnt(fyemablrmdlmﬂa@emhidi aftrem 1 to 2;

tyrosine kinase inhibitors. For example, bis monocyclic, bicyclic or heterocyclic aryl compounds
(PCT Application No. WO 92/20642), vinylene-azaindole derivatives (PCT Application No.
WO 94/14808) and 1-cyclopropyl-4-pyridyl-quinolones (U.S. Patent No. 5,330,992) have been

25  described generally as tyrosine kinase inhibitors. Styryl 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 polyhydroxylic compounds (PCT Application No. WO 92/21660)
and benzylphosphonic acid compounds (PCT Application No. WO 91/15495) have been

30 described as compounds for use as tyrosine kinase inhibitors for use in the treatment of cancer.



PCT/ US2010/ 047800 i s independently selected fromthe group consisting
of hydrogen, al koxy, al koxyal koxy, al koxyal kyl, al kyl, aryl oxy,

aryl oxyalWw |2811V1128£!95 hal oal koxy, hal oal kyl, hydroxy, 5hy@CoAsadIROX%800

hydr oxy@ﬂégl", '(\NWR2R3) al koxy, (NR2R3)al kenyl, (NR2R3)al kyl ,

(NR2R3) car bonyl al kenyl , and (NR2R3) car bonyl al kyl , wherein R2 and R3 are

i ndependent |1y adéitiea @herfsianh rhélecideongre saidsddsdsitingsiaé kinask @ iitorsabichl as the

| kyl car bonyl , al kyl sul fonyl, arylsulfonyl. haloalkylsulfonyl and
het er ocpEIhadn Resiged i FahdYoses JORObAd- H4 - DHAO TP 0BS X BkeHt ogatast: to

forma oz ﬁ%”’@,%%@,q1?%&&5%@?,@&@),%11rd'f%&n¥ﬂ e il%oqlil&?t_eii By QefOfendin RipYEr Of
from1lto 2; Yis selecte romthe group consisting o?: (1)

- (CH2) enlirt€s2) h-; (2') -(CH2)g-NR - (CH2) h-; 3'

-(CH2) g-S(0) " - (CGH2) h-; 15(4") - (CH2) g- SN R2- (CH2) h-; (5")

-CE (?);lﬁl?:\’g: (N 524%)1%:1831?12 102‘@@ én%%se{q%%%%%@gg@(l _S(%)gq-ﬁizﬁi;mé@ét&%;%} g;msduction by

-( CH2) o= o Yy . - - (: oy -

(o) g (BT acgd b racaploFiRe oy REBDPAETSHR Mpee e cry -

25( 14" )invén@pR) g- CHF- (CH2) h-; (15') -(CH2)g-CH(OH)-(CH2) h-; (16 ")

-(CH2) g- CR2R3- (CH2) h-; (17 ') -(CH2)g-C=C-(CH2)h-; and (18" ) a single bond;
/

g_
30 wherein , 0,WD 2011/028995 10D /L.1 (Lkt') PCT/US2010/047800 g is 0O or
an integer of from1l to 3; U O TEONsrom 1 to 3;
The present invention is directed to compounds represented by Formula I capable of
10  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:

15 X

Formula I

wherein
X is selected from the group consisting of NR', O, S(O)y;

20 n is 0 or an integer of from 1 to 2;



R is independently selected fromthe group consisting of hydrogen,

al kenyl , al koxyal kyl, CF3, al kyl, al kyl carbonyl, al koxycarbonyl, aryl,
heteroc% Oabiilydzslgmydroxyal kyl, and al kyl (N R2ZR3), 5 whec®ius2RB/0ar8d0 R3 ar e
i ndepen ﬁf’lry Séttdcted fromthe group consi sting of hydrogen, alkyl,

al kyl car bonyl , al koxycar bonyl, al kyl sul fonyl, aryl sul fonyl,

hal oal kyIRsub freleydndemtihdsdietel foey chygroup tomysting af hedrogadn, wikeyylRZ&ogyaR3/1and may
be taken together to forma 5-7 nmbered heterocyclic ring with N; and
R3 are | rﬁ%Fép@fwleﬁw&fa@@P@eﬂ%axw ¥ hengristsoosHaliet, ygr a\lfyﬁla%élﬂf?@ kyl
10al kyl carRONYIherddh KOXHCRT RRMeperlckity SULEMHbm (BE YodHlcbNMHng of hyd

hal oal kyl suI@)Pongllr, and heterocfé‘?fr‘@c%esu#’?ony%‘| all’nter%aot P\?eﬁ I-l\}%aondylg??gg}id may
be t aken allogetlitydcarbanyfl orloxycabInyteathdsd by, @kylsulfanyh haRalkkylsalfosylseldect ed

fromthe grou nsi st of : 21 15(i) Phenyl; (ii) Naphthyl., (iii) A
5 of o e BabRu bRk Rt B ang Kb Gk ot KEPRBEA Dt o

i ndependefdrhdersEh&&begtifc®witengr oup consisting of 0, N and S; and
(iv) An 8 to 10 nenbered bicyclic heteroaryl group which have 1-6

het er oat ons 20 i ndependently selected fromthe group consisting of 0O, N and
S; Ring AR'daseldeeed frémshe @gbepl cdnsistingbf Ihydidgen), HatogeheC f ol Coalkylg S(O)R D, WO

?:ﬁéﬁégﬁ;2@@%@9&&@&&%@5@4,ﬁﬁﬁgﬁg@gﬁéﬁﬁcmwﬁeﬂ, b S
) (GRS Al SR8, A Sp& o 4

ﬁet g?ggy(@(ggﬂ( kyl ,6)dﬁy’5$dc%<5gjl ?@)gﬁgﬁg( éaﬁl}ql}l jC% %%é)()‘e@lgﬁ’ﬁ )(ﬁ({gﬁ%\R R2 and R3 are
i ndé@pendetOIYCRE BS(@ER T, (ORI R hd (PN ) Oifs (SR By CoP)MRdogen, al kyl

nal val kGt B O RO s & KRR e TR0, SR RBAHOR s GRSy
be taken R9@SGRF, 3(0){ORMRY.GSE,KeatIET RY,HOl@TIty S{O X OR TS MOONY), K

t ti | 1 -3 bstit t d | t ed t
o1 0. CoNRFEDI G TatN{B01-GONG REINGR RN e QIR NEA OB R (BN (B0

i a1 byt R Y SRR R I O AR R KGR nov - 00

15 (CR’R®¢N(RY),, OC(0)OR?, (CR’R®)JC(O)CRRO¢R?, (CR’R®)JC(O)CR’R®)4OR?, and
(CRR®)4C(O)CRRO)GN(R™Y),, wherein each R* is independently selected from the group
consisting of hydrogen, hydroxyl, C;-Cs alkyl, aryl, C;-Cg hydroxyalkyl, C;-Cg alkoxyalkyl,
(CRR®%)¢ and N(R*), may form a 3-7 membered heterocyclic ring, comprising of aziridine,
azetidine, pyrrolidine, 5-fluoropyrrolidine, piperidine, 6-fluoropiperidine, N-

20 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

25 CR’R® may represent a carbocyclic or heterocyclic ring of from 5 to 6 carbons or
alternatively, (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,-Cg
alkyl, C;-Cs hydroxyalkyl, C;-Cg alkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonyl,
hydroxycarbonyl, hydroxycarbonylalkyl, amide, alkylamide, amidoalkyl and sulfonate;

30 a is 0 or an integer of from 1 to 3;

d is 0 or an integer of from 1 to 5;



Zis selected fromthe group consisting of (1)

(CH2) , N(R7) C(0) N(R8) (CH2) j ; (2") (CH2), N(R7) C(S)N(R8) (CH2)j; 15(3")
( CH2) 1;{%% 0)psged’ ) C(0)N(R8) (CH2): , 0, WD 2011/ 028996 TASD0/04780¢ Lkt ")
PCT/ US20267 6274607 (5') (CH2), N(R7) S(0)2; and (6') S(0)2N(R8) (CH2) ] :

whereini is O or 1; 5 is 0 or 1; R7 and R8 are independently sel ected
from t he egs atpntegenst &bmnigtoof, hydrogen and al kyl. Ring B is selected from
the group consisting of: RN aVvWwV (i') Phenyl; 10(ii') Naphthyl; (iii') A5
or 6 nmenbered nonocyclic heteroaryl group which have 1-3 heteroatons

i ndependdnt 9 gr aeingegeedf frewn e group consisting of 0, Nand S; and (iv')
An 8 to 10 nenbered bicyclic heteroaryl group which have 1-3 heteroat ons

i ndependent |y _sel ected from the group consigsti f 0 and S 0, WO
2011/ 028905 B Ao e ey Bedtir oy apt Ol e ol Be RPrLEP oc
but not laiexadyt alkiharfiety, aniegialkneia), RalBhlkbgy,ihaRReNdgaidxy, sel ected from
the group consisting of hydrogen, alkenyl, alkoxyalkyl , 3, 5al kyl,
al kyl car tkwdsqual&pffoo%yéwwhyu, (NRR/Dalkergt ENBR; dalbbayky(NR Rydkakyal kyl , and
al kyl (N I%Kll%aﬁ{g)calrbonylalkenyl, 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;
10 b is 0 or an integer of from 1 to 2;

Y is selected from the group consisting of:

(1") —(CHy)g—O0—(CH)h—;
(2’) —(CH,)g—NR'—(CH,)h—;
(3") —(CH2)g—S(0)n—(CH)h—;
15 (4’) —(CH,)g—S0,N R*—(CH,)h—;
(5°) —(CH)g—NR?SO,—(CHp)h—;
(6”) —(CH,)g— CO—(CH)h—;
(7’) —(CH,)g— C(O)NR*—(CHp)h—;
(8”) —(CH,)g— NR’C(O )—(CHp)h—;
20 (9’) —(CH,)g—C=C—(CH,)h—;
(10”) —(CH,)g— NR*C(O)NR’—(CH,)h—;
(11°) —(CH2)g—(CHz)h—;
(12”) —(CH,)g—CF,—(CH2)h—;
(13’) —(CH2)g—CCl,—(CHz)h—;
25 (14”) —(CH,)g—CHF—(CH,)h—;
(15”) —(CH;)g—CH(OH)—(CH,)h—;
(16”) —(CH,)g—CR’R*—(CH,)h—;
(17°) —(CH,)g—C=C—(CH)h—;
and (18’) a single bond;

30  wherein



wherein R2 and R3 are independently selected fromthe group consisting of
hydr ogen, al kyl, al kyl carbonyl, al koxycarbonyl, alkyl sul fonyl,

aryl sul f 12011gBwal kyl sul fonyl, and heterocycl yl sul f onpCI/tska1eiomzsné vel y
R2and d§92258ﬁé?r8e taken together to forma 5-7 nenbered heterocyclic ring
with N, Riv 10represents optionally 1-3 substituents, independently

sel ect gdisforerrmtilteggrodfipnc Ors3;sti ng of al koxy, al koxyal kyl, al koxycar bonyl,
al kyl, aryloxy, arylal kyl, carboxy, cyano, hal o, hal oal koxy, hal oal kyl,
hydr oxy, . hydr oxyal kyl... nitro, and - NROR19; wherein R9 and R19 are
indepeﬁh@g%Ffm%F%%f@@DP}%h%%he group consi sting of hydrogen, alkyl,

al kyl carbonyl, aryl, arylal kyl, cycloal kyl, cycl oal kyl al kyl, heterocyclyl,
and hetR'ris depsridehtty belecdt&Som tearpod) wemisingfof hiidrogere sékenyi, ntkeryalloyl, GF

i ncl uded in e follown ragra (1 ofrpound cor dj gJTul a
| ner ity b ke BB R BT ietocr aloalF LRSS brd ARy R

pol ysmorphtr&in fROAY RE bdeShadpch@s s@le@t‘éh%h?the%r&%o%i@bin?oﬂgfd?@h! dIRyl, @
pharmaceutically acceptable salt or Frodru?, m xture of different

st er eoi dlgrearsonyiradkaxgarhptlualisy ol fapivt, faeylamtong |, igloalkytspHomyl, and

, 2011/ Q28995PCT/ LUS2010/ 047800 1> Li, D3/ L, 1 Kkt 2) A coppound-of Fornul a |
1 the TRRPRSI AR g PG AR TeBO B B P dabp ey B R 2 iR
wher ei meterb&cietiagtath Xy om t he group consisting of (CH2), N(R7)C(0),
C(O)N(R8) (CH2)j, (CH2),N(R7)S(0)2 and S(0)2N(R8) (CH2) (4) The conpound
according to paragraphs 1 - 3, wherein Y is selected fromthe group

consi stRrgd & arq CHE)apdent(yCiaRycted: fron draparguNmonssdrgphhydrogen, alkyl,

( ) 0- "t 2)h-; -(CH2) g - h- : 2) Or S02- (CH2) h-;
!ty gy b e e e ARl L B . b ) - (CH2) h-;
( CH2) g-Heterd&ioRNdid fonyll @k aiveNRR Gnd RNESd 6%‘2))3 lfakan Go g tifel RYFo@monNd mdnSerddhe
conpound according to paragraphs 1 - 4, erein Rng A and Ring B are

i ndeperfyehi¢ 1yg:sel ected from the group consisting of (6) The compound
according to paragraphs 1 - 5, wherein Y is selected fromthe group

15consisting. of, - 2) g+ (CH2) h-: .- (CHZ2) g- CF2- (CH2) h-; - (CH2)g-CCl2-

(Cr2) hoSin (Pg5E bt S Sy oy - ( i) -

-(CH2) g- CR2R3- (CH2) h-; and -(CH2)g-C=C-(CH2) h-. (7) The conpound accordi ng

t o paragraphs -, wherein X is NH (8) A conpound selected fromthe

group consi s of , 0,WD 2011/028995 10D /L.1 (Lkt"') PCT/US2010/ 047800

(") [C {5 (2-fluoro-5 - { [(2-fluoro-5 -nethyl phenyl)am no]j

carbonyl } pHeno yRHyridinZ-yl]- 1 Hpyrrol -3 -yl1l} carbonyl)am no]acetic

acid; (2') methyl [( {5 - [4-(2-fluoro-5 - { [(2-fluoro -5

- methyl Qﬁgxu)anino] carbonyl } phenoxy)pyridin-2-yl] -1 Hpyrrol-3 -yl}

carBon am%O] acetate; 5(3') ( { [5-(4- {3 -[(3

- et hyl - 2-fur oyl ) am no] phenoxy} pyridin-2-yl)- 1 Hpyrrol-3 - yl]carbonyl}

am no) dogNaphthgl,d; (4') nmethyl ( { [5 -(4- {3 -[(3

- et hyl - 2-fur oyl ) am no] phenoxy } pyridin-2-yl1l)- 1 Hpyrrol-3 - yl]carbonyl}

am no) a¢et : : = = (3hin | < 2- an) yl}

A o) ey A ST PRy ok Sl e Beloklafbrhd AGLRALANS
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

20  independently selected from the group consisting of O, N and S;

Ring A can be illustrated but not limited to the following:



(6") nmethyl 5- [4-( {3 -[(3 -nethyl-2-furoyl)am no] phenyl}

am no)pyridin 2-yl] -1 Hpyrro le-3 -carboxylate; (7') 5 -[4-(2-fluoro-5 -
{ [(2-1] gvoaaﬁlt}zm%hyl phenyl)am no] carbonyl} phenoxy) pPcCirdisae18/047800

y1] - N nYdfoky B pyrro 1e-3 -carboxani de; 15(8")

4-fluoro-N-(2-fluoro-5- rrethyl phenyl1)-3-[(2- { 4-[(3 -hydroxypip eridin- 1 -

yl)c arps yI] -A_H pyr p i n-4-yl)oxy] benzam de; (9)
N(2,3 hydrox Mpr oy N{ [ (2-fluoro-5 - nethyl phenyl)am no]
car bony phendxy) per d| n 2 -1 H pyrro | e-3 -carboxam de;

(10) N- - fl uor o5 5- et phenyl) 3-[(2- {4- [(3 -hydroxypyrro lidin- 1
-yl)c aib nyl][?} rrol -2-yl}pyridin-4-yl)oxy] benzamde; (1 1"') 5

-[4-(3 - [(2 ¢ uor o- 5oy, et hyl phenyl ) ami no] car bonyl } phenoxy) pyri di n-2-yl ]
-Nhydrox rro | e-3 -carboxam de; (12') nmethyl 5 - [4-(2-fluoro-5 - {
[(2-fl u ylr\p{nenylg no] carbonyl} phenoxy)pyridin-2-yl]- 1
H-pyrro ‘boxyll at e B§n

13'") 5 -[4-(2-fluoro-5 - { [(2-fluoro-5
- met hyl ph@nyl)am1no] c%rbony } phenoxy) pyridin-2- yl1]- 1 Hpyrrole-3

- car boxy aci d; otk -(4- {3 -[(3

- met hyl /2- oy/?) o]e} pyridin2y1) 1 Hpyrro le-3 -

car boxanNde? N- (2,3 -di hydroxypropyl)-5 -(4- {3 -[(3

- et hyl R2-f ur oyl )am no] phenoxy pyridin-2- 30yl)- 1 Hpyrro le-3

-car box@@L ( ]f.z@ (3 -nmet hyl -2-furoyl)am no] phenoxy}

pyridin ro I car boxam de; , 0, WD 2011/028995 10D /L.1
(Lkt') PCT/ US20107 047800 (17') N hydroxy-5-(4-

{3-[(3-nmeth 12fur I)amgo henox r|d|n 2-y1) - 1H pyrrol e3- car boxam de;
(18") C\;@\Cj( Q@yrrm idin-1-yl] carbonyl}

- 1H pyr yl) |n4 a 1) 3-nmet hyl-2-furamde; 5(19")
5-14-(3- {[(2 fl uoro 5- net hyI phenyl ) am no] car bonyl } phenoxy) pyri di n-2-y1] - 1H
pyrrol e-3-carboxylic acid; (20') methyl

5-[ 4- (3YBYEB- £ | uor o- 5- met hyl phenyl ) ani no] car bonyl } phenoxy) pyri di n- 2-
y1] - 1H pyrrol e- 3- car boxyl at e; (21') 2, 3-di hydroxypropyl

5;0(1 ﬁp { RTig ardaspéﬂn)eﬁt-lﬁsélemayfrg‘mar’rhm@x]opbeﬂmstﬂngy)lflhgldmgéh vilkenyl, alkoxyalkyl, CFs,
(L P iy Py dbrerbongs ke pgntkal hygoyrlh s kLRERY

car Boxyl i &reid¢i2d; kzée) B¥dntly selected fir the g ting of hyd Ikyl
5-[4-(3-{[%13- me%1 yl p%éﬁ?/%an‘élnn Sggggonyolni pﬁ >?y3083s/1rsll%%o 21 ro%enlahp frol e-3-

car box }dll@ﬂei;rbdrﬁzq Mﬁ@xyﬁarhylmbrlpadklyislﬂfdnyl arylsulfonyl haloalkylsulfonyl and
gi][ flz“(_i_ ﬁgqycgﬁéﬂ% ]baﬁé}lpgt? ng?{rj%ncl may %Oia&grel Qgg)é¥ﬁe?¥o %orrn a g 7 membered

heterocyclic ring with N;

R represents optionally 1-3 substituents independently selected from the group consisting of

10 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) (CH:N(R))C(ON(R®)(CHy);
(2") (CH:N(R)C(S)N(R®)(CH,);
15 (3") (CH)N(R')C(0),

(4") C(ON(RM)(CHy);



(25") 2-hydroxyet hyl

5-(4-{3-[(3-nethyl-2-furoyl)am no] phenoxy}pyridin-2-yl)-1Hpyrrol e- 3-car boxy
| at e; 18 02011/ M”s) 5-[4-(3- PCT/US2010/047800
{[(3-ne ﬁy ényl ) car bonyl ] am no} phenoxy) pyri di n-2-y1] - 1H pyrrol e-

203- carboxylrc acid; (27") nethyl

5-14-(3- {{i;ﬂ(@ﬁl@ma% %(Oji,enyl ) car bonyl | am no} phenoxy) pyri di n- 2-y1] - 1Hpyr r ol
e- 3- car boxyl at e;

{4-fluoro- ?I fC royI ) am no] phenoxy} pyri di n-2-y1) - 1H pyrrol e- 3-
car boxyl i g d@)ds@% )z(%) Iﬂ’é‘t
5-(4-{4-fluoro-3-[(3-nethyl-2- furoyl)am' no] phenoxy} pyridin-2-yl)-1H

pyrrol e- 3wbarcboxyl ate; (30')

N- [ di met hyl (oxi do) - | anbda- 4- - sul fanyl i dene] -5-(4- {3-[(3-nethyl-2-

fur oyl )angﬁq)](prhlenoxy} pyridin-2-yl)-1H pyrrol e- 3-car boxam de; (31")
N-(3- { (4 f [(3 S)-3 -hydroxypyrro lidin-l-yl] carbonyl}

-1H pyrroI 2-yl)pyridin-4- 30yl]oxy}phenyl)-3-nethyl-2-furamde; (32')

5- (4-{3- [ {B-0hastlhy1- 2-f ur oyl ) ani no] phenoxy} pyri di n-2- y1) - 14 pyr r ol e- 3- car box
ylic acid; , 0, WD 2011/028995 10D /L.1 (Lkt') PCT/US2010/047800 (3 3 ')

met hyl 5 R(7 4nd R8arclifd eﬂ&)énlﬂwsel%ctg&l”ﬁ%}ﬁ ﬂl@@dﬂﬁ]o%ﬂﬁgﬁ%%y&f lﬂlﬁfdggh 'ﬁn@aﬂ%ﬁ
H-pyrrole3- carboxy at e; pyrro

3{pyrrdrn4 %F phenl) 2furamde (35' ) nmet hyl 4-(4-
ing B inyeloatcd Pwi/lyarﬁurwpﬁ@mgﬁ} pyridin-2-y1)- 1 Hpyrro |e-2-
5carboxy|ate (36" ) 2-fluoro-5 -nmethyl-N-(4- { [2-( 1 Hpyrro
1-2-yl) pyrigi n-4-yl] oxy} phenyl)benzam de; and (3 7 ') 3 -nethyl-N(4- {
[2-( 1 B pyrro 1-2-yl)pyridin-4-yl] oxy} phenyl)-2-furamde. (9) The
conpound Ragcording to paragraph 1, wherein Z is (CH2), N(R7) C(0) N(R8) (CH2)
or (CH2)TN(R7)C(S)N(R8)(CH2)j, provided that when Ring B is pyrazole, R v
i s not a~tOphenyl or substi t ut ed phenyl . (10) The conpound according to
paragraph 9, wherein Y is selected fromthe group consisting of

CHZ) giOPh&HR) h-; - (CH2) g-NR - (CH2)h-;  (CH2)g- S(0)"- (CH2) h-; - (COH2) g- SN
R2 (CH2) h-; (CHZ)g NR2S02- (CH2) h-; -(CH2)g- CO (CH2) h-; 15-(CH2)g-
C( NR2( (F}%QM]? -(CH2)g- NR2C(0 )-(CH2) h-; (CH2)g-CC (CH2) h-; -(CH2) g-

O)NI h, and a single bond. (11) The conpound according to

paragraph 9, wherer nYis selected fromthe group consisting of
-(CH2) g[ii(’m b 6 menBERY gnddie2y ¢l {CHiR  dregryl §roh2 wipidB@hRe (| CHRXdroatoms
- (CH2) gs ) @]Q%:@j 2) g- CR2R3- 20(CH2) h-; and
- (CH2) q{l%—i%n% %S focte 12 T gg_‘%?p&(}ﬂ% cé(;%rlalragrlr(gg"to par agraphs 9 - 11,

wherein Ring A and Ri ng B are independently selected fromthe group
consi Stqnﬁélv An 8to 10 rnernbered bicyclic heteroaryl group which have 1-3 heteroatoms

independently selected from the group consisting of O, N and S;



, 0,WD 2011/028995 IOD /L.1 (Lkl™) PCT/US2010/047800 (13) The conpound
according to paragraphs 9 - 12, wherein X is NH (14) The conpound

accordi aoqmz\ﬁmphs 9 - 12, wherein X is S. (15) ThecCzarspauigrsaecor di ng
to para§ é‘f)ﬁ% g wherein Rl is selected fromthe group 5consisting of

hydr ogen, hal ogen, Cl to C8 al kyl, (CR5R6)dC(0)0R4, (CR5R6)dAr,

NR4 ( CRIRa} BAtan b(e(ﬂ%dﬁa)dd(mﬁhbiﬂ%ﬂtéﬂ tolrd {olieb/Rey: dC( 0) N( R4) 2,

0( CR5R6) dC( 0) N(,\I]?4)2 OR4, - 0) (CR5R6) dN(R4) 2, C(0) (CR5R6) dN(R4) 2,
C( 0) N=S{0)R5 Rﬁ dN R' 2, (CR5R6) dR5, HNC(0) R4, HN-C(0)OR4,

( CR5R6) B R4) 2x (0) (R4 OC(0) OR4, (CR5R6)dC(0) (CR5R6) dR4,
10(CR5R6)dC(O)(CR5R6) d0R4 and (CR5R6)dC(0)(CR5R6)dN( R4) 2, wherein each R4
is inde dent sel e fromthe group consisting of hydrogen, hydroxyl,
Cl-C8 ariyl, aryd, Cl- hydroxyal kyl , G -C8 al koxyal kyl, (CRSR6)d and
N(R4) 2 nHV forn1a 3-7 nenbered heterocycllc ring, conprising of aziridine,

azeti di pyr |\| din nhuoropyrrolidine, piperidine,
6- f | uor apyperi &iyne rjret h per azi ne, norpholine, 2,6-
15di et hyy, nor pho*i ne, X hi onor phol i ne, and wherein said heterocyclic ring

may be optional bsti with up to three of R5; wherein R5 and R6 are
|ndepen é%?i;} ‘3t%§ﬂhe group consi sting of hydrogen, hal o,
hydroxyl hydr oxyal kyl , G -C8 al koxyal kyl ,
alkoxycafbonylalkyl al koxycar bonyl , hydroxycarbonyl, hydr oxycar bonyl al kyl ,
am de, akRkyh] ulfonate and 20CR5R6 nmay represent a

car bocyl L ycltﬁ of from5 to 6 carbons or alternatively,
(CR5R6) d "and CRQRG)e may forma 3-7 nenbered carbocyclic or heterocyclic

ring, vvherelnt er grray be optlnaly substituted with up to three of
hydr oxy ' ﬁ@ h xyaI kyl, Cl-C8 al koxyal kyl ,

al koxyc -e—ylal alk on b droxycarbonyl hydroxycarbonylalkyl,
am de, 25al kyl am de, am doal kyl and suI fonate. (16) A conmpound of Formul a
[1: , 0,WD.2011/028995 10D /L.1 (Lkt"') PCT/US2010/ 047800 Fe wRb "-0 -1
1, REVBGT®B X Formula |1 wherein

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CFs,
5 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;

10 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.

15  Some embodiments of the present invention are included in the following paragraphs:
(1) A compound according to Formula I, including any tautomer, stercoisomer,

diastereoisomeric form, polymorphic form, crystal 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



5 Wis Cor N, Xis selected fromthe group consisting of NR, 0, and
S(0),i; nis 0 or an integer of froml to 2; R 1is independently selected
fromt kfg \goaup/&zmsi sting of hydrogen, al kenyl, al koxyalPK¥Ius2aap®47sas kyl ,
al kyl ca B fﬁhl (é?lylioxycar bonyl, aryl, heterocycl oal kyl, hydroxyal kyl, and
al kyl (N R2R3), 10 wherein R2 and R3 are independently selected fromthe
group congl)A cogpedndufdiopgen,l iakheyformalf k pteiigonyl , al koxycar bonyl ,

al kyl sul fonyl , aryl sul fonyl, hal oal kyl sul fonyl ,  and heterocycl yl sul fonyl ;
al ternati 8@@}16@5}?&1%&% inglp eegraleh Wsgah Kes S?riectﬁ %r ﬁegmuﬁéﬁ%@tw

het erocyclic (4 b ; reu n omthe
group cgnsi st?ﬂn(ggléwgg(%%?ég@ qu'kg)(a%gr@%ﬂﬁiﬁ%ﬁg@ét&é&g@%ﬁ@?@ﬁ '

hydr oxyal k)| TheCbn@Buad karydihk to paradrigsyicasd belmytial K sl selealck dropc thetppon |,
hydr.oxycar bonyl., .h 0X bonyl , am al kyham am doal kyl ,

sul Ponat e; Fﬁq}{?l%th%‘g;p_éﬁggﬁﬁﬂ_y_s&@{lﬁ T‘Kgﬁz}gh_eﬁérlﬁgbg]g@n_si sting of

hydr ogen, al koxy, al koxyal koxy, al koxyal kyl, al kyl, aryl oxy, aryloxyal kyl,
hal o, hal oal kg nal Ky dr oxyg dr ko; ydr oxyal kyl ,

( NR2R3) al koxyf{qiﬁ%gé@nke(gﬁz, (Nmﬁ%?ggky@ﬁ%m%?@gr Bonyi al kenyl, and 20
(NR2R3) car _boayt_ IC&{zkgf#FNRKBQEei(GHEﬁh—a?d—(IQHﬁ%% C@de(]ﬁﬁhbie:qfcl Iy sﬂ ect Fd fromthe
ary1 ul fony! el S B EOSRT o P E ey SR U T BPR S Cornat i vel y
R2and R3 andmzygzt&@ﬂ(éﬁgm&(cgg‘ymﬁcﬁg@mﬂr@@mﬁ a8 RIMREYEInldC i ng

with N, bis O or an integer of fromlto 2 is selected fromthe group
condisting of: (1') -(CH)g-0-(CH)h-; , 0, WD 2011/028995 IOD /L. FL 1
thl P . 1 - . e 1

(GR) o SLO) () (4" CHBGRIN T (B et By

- ( CH2) g- NR2 Sodepeaiayllyselegicé fipm helgpyup-cogastreHdh) h-; (7') - (CH2) g-

C(0)NR2- (CH2) h-; (8') -(CH2)g- NR2C(0 )-(CH2)h-; (9') -(CH2)g-CC (CH2)h-;
(10') -(CH2)g- NRZC(O)NRS-(CI—IZ)I’R; 111') -(CH2)g-(CH2) h-; (12")

- (CH2) g- CF2- h-"413'7 -dCib- (CH2) h-;  (14') - (CH2) g- CHF- (CH2) h-;
((15'))9(042)5- %OMCHQMJ( 1%(?6')N’-(g:l-|2))g-CR2(R3-()CJ-|2§h-;)?17') (o)
- (CH2) g- C:C-(E_{%Z) h- ;E\gnd (ﬁ') a single bond,

& (O

L Lo o
selbe
0 GO 0 L0

(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,—
(CH)h—; —(CHz)g—CHF—(CH;)h—; —(CH;)g—CH(OH)—(CH3)h—;

—(CH,)g—CR*R’—(CH,)h—; and —(CH,)g—C=C—(CH,)h—.

(7)  The compound according to paragraphs 1 — 6, wherein X is NH.
(8) A compound selected from the group consisting of

11



wher ein g is O or an integer of from1l to 3; 20h is O or an integer of from
l1to 3; is independently selected fromthe group consisting of hydrogen,
al kenyl okzomymsml CF3, al kyl, al kyl carbonyl, al koxy®arhseglo/04zsoy|

het er ocyel DAY T hydr oxyal kyl . and al kyl (N R2R3), wherein R2 and R3 are

i ndependently selected fromt he group consi sting of hydrogen, alkyl,

al kyl car bongl’) [af3px§2cfidrosdy | [(2-Alukyo-Sulctiomyieny Baniindldaftanyl }, phenoxy)pyridin-

hal oal kyl sul fonyl , and 25hetﬁ]c %ycl | sul fonyl; alternatively R2and R3 and
may be taken to%@ihlﬁpi’%of%iy Y BnWl SRRBBFRH agist erocyclic ring with N R2
and R3 are _8e ed phydrogen,

al kyl, al ky{%g?g%ﬁ le[@ aF4 gg@%&ﬁ%i{]@% alltotlzg n%f[}%?% ary &9?&%#

hal oaI kyl sul forghenow)ﬂyﬂrrhnélayﬂ:)YHI-MrmlH%-yiht;drbota/ﬂ)aHnn\daaemetz,y R2and R3 and may

be taken togeth 0 m a, 5- nber clic. A.i.s sel ected
Fromthe orbub AEd stngraRy-L farpyBrBmg ety PREGHTETHEB ) A & or 6
menber ed nonocy}q]qdapodﬁﬂ}gﬁlgg;)ydengﬁggp whi ch have 1-5 het eroat ons

|ndependentl ected fromthe group consisting of Ob, Nand S; 17 , 0,WD

2011/ 028995( i) Omethyl ({[rit(4§{3ﬁ@Fﬂ@Mﬂeﬁlm)@omo]ah@owmynAm -ByDel Hoyrehber ed
bi cyclic heter Oelj)c\érbo%r uglm I pathave 1-6 heteroatons independently sel ected
fromthe group X onsi &Y I'ng oP*0, "N and s; Ring A can be illustrated but not

limted to he 3-ph-{ OW(RBictlSN2-RArd M jamifb]Phéhy@ anfing Pyidinki-yN 1 H-pyrréib-B4- 01
i F% 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;
15 (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-fluoro-5-
methylphenyl)amino]carbonyl } phenoxy) pyridin-2-yl]-1H-pyrrole-3-carboxamide;
(10) N-(2-fluoro-5-methylphenyl)-3-[(2-{4-[(3-hydroxypyrrolidin-1-yl)carbonyl]-1H-
20 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;
25 (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-
30 yl)-1H-pyrrole-3-carboxamide;
(16’) 5-(4-{3-[(3-methyl-2-furoyl)amino Jphenoxy} pyridin-2-yl)-1H-pyrrole-3-

carboxamide;
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cc S. 5 wherein R is independently selected fromthe group consisting
of hydrogen, al kenyl, al koxyal kyl, CF3, al kyl, alkyl carbonyl,
alkony%ﬂM0n§hﬂnam§I, het er ocycl oal kyl , hydroxyal kyl, amrdTAISR§0ONSR2R3) ,
wherein ﬁé‘g d B3are i ndependently selected fromthe group consisting of
hydr ogen, al kyl, al kyl carbonyl, al koxycarbonyl, al kyl sul fonyl,

aryl sul f ony{1,7”)1 8hiay dvat yk §4($4B f Btlethydactutvst ambey] phanb syl dyeidin-2 -yl teppadlev el y
R2and R3 and nm bg taken together to forma 5-7 menbered heterocyclic ring
with N, - K rehié@'ﬂ%%méﬁtionally 1-3 substituents independently sel ected

fromthe group) q@.raﬁ.i;sz.t%g_(g@-%z@éx%ﬁﬁﬁfdi@ﬁ-ﬂcmsﬁﬁ?éﬁ-ggﬂrg[%{) idihaear

or branched hal oal oxy; ‘hydroxY,” am no, m no,
Cl- C6 di al kyl anylioxy } plehghSamethyhdduraande;ni tro; 15Z is selected fromthe

(i, N r) B et Aok s bo g gy i,
225 ), (00 MRS ) SONT e e 15 Do
fromthe gr@@) coethylst4ng- d2-AyarsyerntiathcayRymino] carbo(niyﬂphmexmmyyridin-%
yl]-1H-pyrrole-3-carboxylate;
(21’) 2,3-dihydroxypropyl 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-
10 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;
15 (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)aminoJphenoxy} pyridin-2-yl)-1H-
pyrrole-3-carboxylate;
(26’) 5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino } phenoxy)pyridin-2-yl]-1H-pyrrole-
20 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;
25 (29°) methyl 5-(4-{4-fluoro-3-[(3-methyl-2-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;
(31’) N-(3-{[2-(4-{[(3S)-3-hydroxypyrrolidin-1-yl]carbonyl} -1H-pyrrol-2-yl)pyridin-4-
30 yl]Joxy}phenyl)-3-methyl-2-furamide;
(32’) 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-3-carboxylic

acid;
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(iti') Naphthyl; (iii') A5 or 6 nmenbered nonocyclic heteroaryl group which

have 1-3 heteroatons i ndependently selected fromthe group consisting of O,

N and ;;&02&11@1)52\3996') An 8 to 10 menbered bicyclic het ePcasko1gi0e18p0 whi ch

have 1-3°hefer'dardns i ndependently selected fromthe group consisting of O,

N and S; Ring B can be illustrated but not limted to the follow ng:

wher ei n 15R337 s rhd¢tlgme@d 6 BymskY ez fiady farino jphen@iyd pyri dind2sy 154 Hagy raflc-3-

hydr ogen, al kenyl , al koxyal kyl, CF3, al kyl, alkyl carbonyl, al koxycarbonyl,

aryl, heter ocyct#RANIALS hydroxyal kyl, and al kyl (N R2R3), wherein R2 and R3

are i ndepenggny | et adsbrom r 180 it 1 C . al kyl,
S e T R LR 0 s

al kyl car bonyl ,” al koxycar bo

hal oal kyl su(3¥dnyhgthgrd(4 €3-80 eustby ly2-Surb§ldanyinp [ phkn@ryn pyridiet2yy R2 Haply rR8e-dnd  may
be taken together. to forma 5-7 20nmenbered heterocyclic ring with N, Rv
rep|5esent S opt i%ﬁhaqxp’iﬁt%- 3 substituents, independently selected fromthe
group consi (>3t6l’)1@-ﬂﬁm@léﬁﬁmylm@omqhHyﬂynwzkﬁwﬁb@%bx KN HbeBEhiaXyY
aryl al kyl , carboxy, cyano, "hal o, hal oal’koxy,” hal oal kyl, %ydroxy, '

hydr oxyal ky#nd @7Dr @;methyll-NNrROHA-(1 Mirerrel-3-yRpyedia-Ror |axd phed pediarenidey

selected fromthe group consisting of hydrogen, alkyl, alkylcarbonyl, aryl,

aryl al , cyel oal kyl , 25cycl oal kyl al , heteroc I 3

et er oddbi i alhS s SR IRE T aTaer L vBgeeg s RTBOp&GE

(17) The conpoemdCERESMRIAE)NR PEThgs pronides thatierer RingBiispwer@ctRd if mom t he
I o SR (BB, BONBIOD o

. 2011/ b85bs &&é%%%éﬁs%ngﬂmﬁr%@pﬁf% méc{ef%in @)ﬁ%ﬁ@e@gﬁﬁl&aﬁ&%@cor di ng
t o paragraphs ofi : b0 Y Lec e consi sting of
(o) g oo (i f e Rk L Sy SR IS0 - (T (&) g- Scen
R2- (CH2) h-; (CH2) g- NR2S02- (CH2) h-; -(CH2)g- CO (CH2)h-; 5-(CH2)g-

O( 0) NR2- ( CH2) A—(CHA)GHZ) ). NRAG)D—) - CER) fa— SONCRE} CBON-GH2) h- ;- (CH2) -
NR2C(0) NR3- (CH2) h and a single bond. (19) The conmpound according to
paragraphs 16 - 18, whergin Ri rﬂf’ A and Ring B are independently sel ected
fromthe group <dimestihgOef—(CHylboy THeHIBMmEnd(@abrdi ng to par agraphs
16-19, wherein Wis C. (21) A nmethod of use of the conpounds of paragraphs

e e R TR SRS By R (0

medi cament ot _{§,)e—C=C—(CH,)h—; —(CH,)g— NR?>C(O)NR’—(CH,)h, and a single bond.

(11)  The compound according to paragraph 9, wherein Y is selected from the group consisting

—(CH,)g—CHF—CH,)h—; —(CH,)g—CH(OH)—(CH,)h—; —(CH,)g—CR*R*—
20 (CH,)h—; and —(CH,)g—C=C—(CH,)h—.

(12)  The compound according to paragraphs 9 — 11, wherein Ring A and Ring B are

independently selected from the group consisting of
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15treat nent or prevention of diseases or conditions related with

unregul ated tyrosine kinase activities, conprising adm nistering a

therapq&g oabiwoz2egofect i ve anount of t he conpound of par GTASRE10D478020
e

togeth mffhléﬁﬁHarnaceutlcally acceptabl e carrier; (23) The use of

par agraph 22, wherein the dlseases or conditions are selected fromthe
group consi sti g ofN eII Nand tabolic disorders, blood vessel
proliferativ Hder |nf >ty di sorders, neurodegenerative

di seases, and innune di sof ders. (24) The use of paragraphs 22 - 23 wherein
t he dlseases[g§ Nt i on \re selected fromthe group consisting of

col orect al eng c cer, hematol ogi cal cancer, renal cancer, 20

0, WO 2011/0289@5 10D /L. 1 (th ) PCT/ US2010/ 047800 liver cancer, br east

cancer, di abeg @C r €f Top \hy, cul ar degeneration, age-related nacul ar
degeneratlon Wetlno )at h maturity, ocul ar angi ogenesis, retinal
edema, retlnaIRlschenla dlab i ¢ macul ar edema, cystoid macul ar edens,
retinal vm|1§ﬁﬁz?wlo ein occlusion, preretina

neovascul ari z n, aser-lﬁduced chor oi dal 5neovascu|arization,

neovascularlzﬁtlon a5500|ated h kerat opl asty, gl auconma and ocul ar
t unors, arth r- lSI 0atIC cirrhosis, atherosclerosis,
psori asi s, us, N und heal i ng, |nflannation,

neurodegeneratlve dlseases and i mmune di sor ders. (25) The use of
par agr aphs 2%@3 V\m {R-Ig /«\ﬁq and di seases are wound heal i ng
10or to alle tr ant~g& v 26) A pharnmaceutical conposition
conprising a therapeutic effective anount of a conpound according to
paragraphs 1 - 20 together with a pharmaceutically acceptable carrier which
i s sui t ab(l8) e ceppewndecrerdingap daragraphs 9 -odamhereint Eos D&l del i very.

(27) The pharnmaceutical conposition of paragraph 26, which are in the form

sel ect ed {r4mhd Sbmpo@idaiepordaiEd ipatagerphl ot-aldl, ehsreiicEPSH) es, i ntravenous
injections, intramuscular injections, local injections, topical creans,

gel s and T‘H%’Uomaloﬁ%{c‘? ac%?cﬁﬁ% toﬁ@al?éé?%él{?g:laﬁ%ﬂé%éﬂ? RS s%f%@ieﬁ"ﬂo% gle group

suspensi ons, opht ect |o
i nj €cti ons, 6%%%%%@&%@Y@P8ﬁbéﬁmgﬁé(;ﬁﬁﬁéﬁ@g’ BdL Gﬁﬁﬁéhéﬁhthalnlc

inserts or dW(GRsléﬁh(AZB()CRjRé)dG(ONR 6 ONRYRAR® )@(f((})Nr(R‘bﬁ aphs 1-20 in the

t fens 5
Bherai p the GUGREHCEANEE), (ER* KFOR: BCER" agi%ﬁé")as?@@ 1@25‘{31%)'
accordi ng to 9?1}5 PrS Z’é\l%&ioi(%RR)dN(R )2, (CRR IC]\I OF
THE DRAW NGS((FR@K6)dN(RﬁpV$OQf (PBARBEN R Ba@oa)bcDRéc(CRaﬁ){o(m@)Rmﬁ)dEkanp| e 78;

25 Fig 2 sh RO § 6 3 sh
a f Lgresze?néanénggzgh RE@? dé%héﬁgﬂglngﬁﬁF %ﬂ%ﬁﬁ%@ﬁk§a§?mﬁ&ﬁgm eslg??
Exanpl e 84 SHHicneRdCiky ?Céects%om%aﬁepé COIBIStIE Sy drogen, G eioy ,%Fam&yé 69,

and Exanpl e @61, @nds fydiodyaiioys,-a; alua@taskym@mg?)aaﬁwwm"% imagalforvas 8di | ati on

Bamplo 78,  akend ey Rl PRE Gokehinelysi d‘eaﬁge%ld?*%d%%%w@ﬂi?p' b

DESCRI PTI ON @PorpﬂqErrmeanmdme 6; ﬂmmmnermzﬁa%@e ipqrazing, rzrparplyohne 2,6-
PCT/sUS2010/ 04i#888ylmorpholine, 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
20 CR’R® may represent a carbocyclic or heterocyclic ring of from 5 to 6 carbons or
alternatively, (CR’R®)¢ 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,-Cg alkyl, C;-Cs hydroxyalkyl, C,-Cg alkoxyalkyl,
alkoxycarbonylalkyl, alkoxycarbonyl, hydroxycarbonyl, hydroxycarbonylalkyl, amide,
25 alkylamide, amidoalkyl and sulfonate.

(16) A compound of Formula II:
15



The present invention is directed to a series of conpounds with nmultiple
aromati ¢ conponents useful as protein tyrosine kinase inhibitors. The
conpouqrﬁwononhes sesent invention are useful for treat PAF/USRGOA$80 r el at ed
to unregdlated Posi ne ki nase signal transduction, for exanple, cancer,

bl ood vessel proliferative disorders, fibrotic disorders, and

neur odegenerati ve 5di seases. |In particwrar, conpounds of the present
invention are useful for the treat 1ii’of col orectal cancer, |ung cancer,
hemat ol ogi cal cancer, renal cancer, er cancer, breast cancer, diabetic
retinopathy, macul ar degeneration, age-rel ated macul ar degenerati on,

reti nopathy of prematurity, ocul ar angi ogenesis, retinal edenma, retinal

i schem a, diabetic macul ar edens, gtoid macul ar ederma, retinal vein

occl usi on, branch vein occl usion, ereti nal 10neovascul ari zati on,

| aser-i nduced chor oi dal neovascwfarlihtlon neovascul ari zati on associ at ed
w th keratopl asty, glaucoma anq/ﬁwular tunors, arthritis, restenosis,
hepatic cirrhosis, atheroscRérosis —f /ggrﬂéﬁﬁs di abetes nellitus, wound
heal i ng, transplant rejection, Nf( R, neurodegeneratlve di seases and
i mmune disorders. 15 , 0,WD 2011/0%8995 10D /L.1 (Lkt') PCT/US2010/ 047800
1. Compounds of the Invention In one aspect of the invention, the conpounds
of the present invention can be repmasautagtd by the general formula I: RN
Rilb-k NyR a5 Fornula | wherein X is selected fromthe group consisting
of NR, O, and S(0),i; nis O or an integer of froml to 2; R is
indepeﬁ@@ﬁ@ﬂy sel ected fromthe group consisting of hydrogen, alkenyl,

al k xy ? 3, al kyl , al kyl carbonyl, al koxycarbonyl, aryl,

heterocyc oé1kyl hydroxyalkyl and aIkyI(N R2R3), wherein R2 and R3 are
|ndepeddankkx&ﬂﬁhﬁﬁﬂ&bem@anEﬂangbbNB,an&ﬂﬁKOMg of hydrogen, alkyl,

al kyl carbanyl , .al koxycarbonyl, al kyl sul fonyl, aryl sul fonyl,
hanaIHV@QGF@BﬁVF%méﬁ@DHblg}%cyclyIsulfonyl alternatively Rkand R3 and may
be taken 15together to forma 5-7 nenbered heterocyclic ring wth N, R is

% ((ai))e](c:t qd i LPRnG) QURt &Pﬁé%ﬁtﬁé %‘%é%;é oG Q)?'ﬂyd érpgﬁd%nylcél %Era% @ dAr

0( CR5REY %Fﬁ‘:’ % P Y%égwaﬂﬁﬂ by Gs?%&y yl Ha f%) S

0( GR5 R6))’hbr8(1® faMR aeﬂhdﬁ(lﬁmlye;aeﬁi)eﬂ Iﬁd),m ‘(116@5@@)) @)@Gl@@lM &y2rogen, alkyl,

NRA( CREh'ﬁ@l Bﬂo% Q&fk&fé@ﬁﬁ@ 1£dd0) N( R4) 2, (CR5
R6) dOR4, R6 dO g( 0 08025% %?5

R6) dP( e@@c;_y erl%t}Vé:g( 2 an @jjbe @118}?& ﬁ{@ﬁ}é %rrn a membered

C(0) ( CRE?R@()@N(lRﬁ)lg w1'(h‘(N)) N=S( 0) R5 R6, NR2C(0) (CR5R6) dN(R4) 2, ( CR5R6) dR5,

S(0) f (CR5R6) dR5, HNC(0) R4, HN-C(0)OR4, (CR5R6)dN(R4)2, S( O) f

( CRSRG)I@%'S@QHG %Sgn%%iy ge%%%ﬁaf)r&%@e) érgﬁ? g@)s%ﬁ%g of hydrogen, halo, hydroxyl, C,-

15  Cgalkyl, 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

20 (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;

25 Y is selected from the group consisting of:
(1) —(CHy)g—O—(CH)h—;
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25( CR5R6) dC( 0) (CR5R6) dOR4, and (CR5R6) dC(0) (CR5R6) dN(R4) 2, wherein each R4
is i ndependently sel ected fromthe group consisting of hydrogen, hydroxyl,
020191170)28995 , 0, WD 2011/028995 10D /L.1 (Lkt") PCT/US3n00®780¢!7800
ak? okVAl G -8 al koxyal kyl, (CRSR6)d and N(R4)2 may forma 3-7
nenbered heterocycllc ring, conprising of aziridine, azetidine,

pyrrolidi @) i(ﬂ{z)g}pbm}u(@Hzgmm p| peri di ne, 6-fl uoropiperidine,

N- net hyl piper h 6- di met hyl nor phol i ne, t hi onor phol i ne, and
wherein sgP? qgﬁﬁﬁ%cgg?fcquﬁ nﬁy be optionally substituted with up 5to

t hree of ﬁb)—ﬂﬁ%kérﬁ e | ndependently selected fromthe group
conS|st|ngspL{ﬁmeggbmﬁSb@LQC}myﬂLOXyI G -C8 al kyl, G -C8 hydroxyal kyl,
G-G8 alkggyal onyIaIkyI alkoxycarbonyl, hydroxycarbonyl,
hydroxycar bonyl a %§

aI kﬁrgm de am doal kyl, sul fonate and CR5R6
may repr eéeht—@fbﬁb&(@}]ﬁc—dpﬂq rocyclic ring of from5 to 6 carbons or

al ternati gge)y_(c(fgfbﬁaax)lldz@(@d)—éme may forma 3-7 10menbered carbocyclic

or hetero i ﬂ_ therlng may be optionally substituted with
up to thr?‘e f(%h}féﬁp C Zgh al kyl, Cl1-C8 hydroxyal kyl, C1-C8

al koxyal k{10’ )aJr(Q ﬁaﬁ%@ﬂﬂﬂkw(éﬁtﬂ@m’ycar bonyl, hydroxycar bonyl ,
hydlrooxyca(hopsﬂ(@m)g_((am he,; al kyl am de, ami doal kyI and sul fonat e;

ais 0 or r to 3; 15d is 0 or an integer of from1l to 5;
e is an |f1?2> gﬁf rorr?l(wﬁ f is 0 or an integer of froml to 2; RHIis

i ndependehty’ HQH@I&?@@W@Q}M}@—W oup consisting of hydrogen, al koxy,
al koxyal kppay) _qbkg)@Lath}FLr((aﬂzlij aryl oxy, aryl oxyal kyl, hal o, hal oal koxy,

hal oal kyl Slr:iir( 20 hydroxyal kyl, (NR2R3) al koxy,
(NR2R3) al E( e%?@ R3) car bonyl al kenyl , and
( NR2R3) cafohyH(&Hkig—C —and R3 are independently selected fromthe

group con§]73)4_r(g}9jg_h@dﬂ(pg ﬁJ_kyI al kyl car bonyl , al kyl sul fonyl,

aryl sul fon r§‘ka?;e/ll oa | sul nyI and het erocycl yl sul fonyl; alternatively
R2and a%(lol(l Sb%gl?\é%drji t oget her to forma 5-7 membered heter ocyclic ring

W th Nwlzﬂs@nls or an integer of from1l1l to 2; Yis selected fromthe group
conSI stl 1p(boranmte erofﬁrém)l toGCHZ)g 0-(CH2)h-; (2') -(CH2)g-NR - (CH2) h-;

- (CH2) g- SO2NR2(CHZ)h- , 0,V
201 0960 f G B ide %"’3‘ 13857 20501 oS80
(CH2) g- soadf(@mml-y sefesteyt fronTikR)egoupcONgisky ot hydfaeen, alk@s&)a@koxyalkyl
C( 0) NR2- ( €F2)aflkyil, 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

25 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
30 membered cyclic ring;

Ring A is selected from the group consisting of:

T

Sel,

(1) Phenyl;
(i1) Naphthyl;
35 (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;
17



(8") -(CH2)g- NR2C(0 )-(CH2)h-; 5(9") -(CH2)g-CC (CH2)h-; (10")
-(CH2) g- NR2C(0) NR3-(CH2) h-; (11') -(CH2)g-(CH2)h-; (12")

- (CH2) g~ QNO-20CHR23YYS ; 13") -(CH2) g- CC12- ( CH2) hPCTABLM4/037800
ooy R AR L (15') -(OrR) - CHO (o) h s (1)
-(CH2) g- CR2R3- (CH2) h-;  (17') -(CH2)g-C=C-(CH2)h-; and (18') a single bond.

15wher eind (1) iAs1 Otool) membereé grKyclad hdteroanyl gtodp Ivhith ha/cQ -Ohetatdatoniseger of from
1to 3;;

b Sad C : up consisting of hydrogen,
al kenyll?ggglet%?;t/lggglgﬁ?g%% %gliﬁdﬁ%ctoggﬁﬁggﬁ%gﬁﬁﬁé gél koxycar bonyl , aryl,
het er ocycl oal kyl ,. hydroxyal kyl , anpd 20al kyl (N R2R3), wherein R2 and R3 are
i ndeper%‘@%ﬁ gﬂnsk@ul%%t@aec?%ﬁ?{lﬁ@ltg%dée g%r?éf‘i“é%:i ng of hydrogen, alkyl,
al kyl car bonyl , al koxycarbonyl, al kyl sul fonyl, aryl sul fonyl,

hal oal kyl sul yl, rand er cl ul fonyl; alternatively RZand R3 and may
be taken tog er |foﬂzﬁa @E rrmered heterocyclic ring with N, , WO

2011/ 028995PCT/ US2010/ 047800 1465 /1 (Lkt') R2 and R3 are independently

selected fro he mup sisting of hydrogen, alkyl, alkylcarbonyl,

al koxycar bonylY, al kyl sul f?@nyl , aryl sul fonyl, hal oal kyl sul fonyl, and

het er ocycl yl s fonﬁl\; al fernatively RZand R3 and nay be taken together to
forma 5-7 nenpere N’ﬁyc[l\x r[ng; 5Ring Ais selected fromthe group
consi sting of :r' k (i) Phenyl; (ii) Naphthyl: (iii) A5 or 6

menber ed m)nmi cmer group whi ch have 1-5 het eroatons
i ndependent | Yty el d frOMthe group consisting of O, Nand S; and (iv)
An 8 to 10 nettbered bicyclic heteroaryl group which have 1-6 heteroatons

i ndependent | c rorfj thieJgroup consisting of 0, Nand S; Ring A can
beiIIustratm E@ |m'%heothefollowing: 15 wherein

o O OO0 O

5  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, alkylsulfonyl, arylsulfonyl,
10 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;

15  Zis selected from the group consisting of

(1") (CH)NR)C(O)N(R®)(CH,);;
(2°) (CH):NR)C(S)NR)(CH);
(3") (CH)N(RC(0),
(4°) C(OYN(R®)(CHy);
20 (53") (CH)N(R))S(O);
and (6) S(O),N(R*)(CH,);,
wherein
1isQor1;
jisOor1;
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N N N Z |
0. wolaohy d2gbos G dp / Kk (L@) PCT/ US2010/ 047800 R is i ndependent |y
sel ected fromthe group consisting of hydrogen, alkenyl, al koxyal kyl, CF3,
al kyl , %Imw(bwlgal koxycarbonyl, aryl, heterocycl o&Chius2otapdmnsoxyal kyl ,
and’ al wigrein R2 and R3 are independently sel ected fromthe
gr oup coﬁS|st|ng of hydrogen al kyl , al kyl carbonyl, al koxycarbonyl ,
al kyl su[ wnyl | aryl foq;l? hal oal kyI suRf amyR} aranﬂd@eﬁt&tnelp@elyctb&fmm thenyl ;

ma

al ternativel y Fé2an y be ta{é%hgé?)?%%thﬁofth%dg ﬁ]é‘s?gmgl menber ed

het erocyé&lic r|n with K represents ént s
i ndepen y te m t he group consisting of Cl-05 linear or
br anchedya yI - 05 ¥i near or br an®iegBhaladatdd/from @e Qouplddiyingloydr oxY,

am no, €1-05 al kyI am no, - C6 di al kyl am no, hal ogen, cyano, and nitro; 10Z
is sel E &:? gr“o onsi sting of (1') (CH2), N(R7)C(0) N(R8) (CH2)j ;
(2) ( RN 2)j; (3") ARH2) IN(R7) C(0); (4') C(0)N(R8)(CH2);

15(5") (CHZ) N(R?)S(O)Z anq (6'") S(Q R8) (CH2); whereini is 0 or 1; |

is 0 oro ORZ\@ R8 ep y sel ected fromthe group consisting
of hydr ando yl; NBi B | ected fromthe group consisting of: RN
(i) Phenyl , 0, WD 2011/028995 10D /L.1 (Lkt') PCT/US2010/047800  (ii")

Napht hy %8} ") A5 or 6 nenbered nonocyclic heteroaryl group which have
1-3 het oa s i ndependently selected fromthe group consisting of 0, N
and S; (11)Nea’rlil&13’(19| v') An 8 to 10 nenbered bicyclic heteroaryl group which
have 1-@i’hatEo0aineibeledinisiRpgdlitattdryarsegoad adidhtoam i Behg@éompmgonsi sting of

0, N aque%;enggn@lg sﬁe&%ﬁ ﬁ%%l f.hle lgy&}prc%lhglgthpgu&f (9,% alléi gl, ted to the follow ng:
10  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:

wherein

15 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

20 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,
25  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 (CH):N(R")C(0), C(O)N(R®*)(CH,);, (CH,:iN(R")C(O)N(R®)(CH,); and
(CH2)IN(R')C(S)N(R®)(CHy);.
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wherein R is independently selected fromthe group consisting of hydrogen,
al kenyl , al koxyal kyl, CF3, 10al kyl, al kyl carbonyl, al koxycarbonyl, aryl,
heterOQ§§Noabhyh&wbydroxyalkyI, and al kyl (N R2R3), wher @Cm/US2012/0478RB ar e

i ndepen ht Iryls(é?‘lyéct ed fromthe group consisting of hydrogen, alkyl,

al kyl car bonyl , al koxycar bonyl, al kyl sul fonyl, aryl sul fonyl,

hal oal ky8pul f amiglcompbanhadcerdity©l pakgudfhonygl- 1 7akherdaliiy sdlyctRP ot tR3g@nd may
be taken together. to forma 5-7 nenbgéed het erocycli¢ ring with N, 15RW

represents optPBHHMEP 1-—34C s Prudiinh—: noépBrgentRy—<€Hebred from the
group consistin hy e koxy, XY 3 ycar bonyl , al kyl,
aryl oxy, arylarg§??k%a§ggxy?cg§ghoi hgﬁggghaI§§¥%ox§?#ﬂgldalkyI, hydr oxy,
hydr oxyal kyl , ﬁJ’r(CHa)g—aNﬂzS@IR_Q{EHzMer eHOCHRE-ardORACal,$h—+ndependent | y

aryial kyl | oycr oG OB Bar b eyt Rt ar oy RIGH0 rafigipnea borvt . anvt.
het er ocycl yl aIJq@HZ) ﬁ—@i@p(@ﬂ})l{—@?SQQEPEQDJNRZJ%(@)NRBJ—(EQIMA%@Q%Q&7SOQ

I n anot her aspect o? the invention, the conpounds of the present invention

can be represéoenéd by the general formula Il: RN YR WO R'b-c HR5 N
NXR6 SFornmula Il wherein Wis Cor N, Xis selected fromthe group

consistin [ i or I r 0 o 2; 10R
is indepeggﬁgpPE%%ggggﬁggmﬁﬁgﬁPPﬁ%ﬁgwgﬁ86Q&§§?2%?%§Q§FAﬁ%ﬁi%ﬁ@%%mélkenyl,

al koxyal kyl , indreRendgply pelecieddipmahdgioup contistarywéar bonyl , aryl ,

het er ocycl oal kyl , hydroxyal kyl, and al kyl (N R2R3), wherein R2 and R3 are

i ndependent | el ecived fram thengro Iconsisting of hydrogen, alkyl,
alkylcarbonyf:fblk‘&ycarEo yl,ighky\ﬁwlfonyl, aryl sul fonyl ,

hal oal kyl sul fonyl, &nd heterocyclylsulfonyl; alternatively Rkand R3 and may
be taken tog er tp\for 5-7 nmenbered 15heterocyclic ring wwth N, R5 and
R6 are independent| osele( pd fromthe group consisting of hydrogen, halo,
hydroxyl, Cl- €8 al kyl, C1-C8 hydroxyal kyl, Cl1-C8 al koxyal kyl

al koxycar bon |§Jkylb\@lk ﬁicaﬁignyl, hydr oxycar bonyl, hydroxycar bonyl al kyl ,
am de, al kyl ani’de, ‘ayii doalkyl ~#nd sul fonate; RH is independently selected
fromthe groupR'iconsi®ting of hydrogen, al koxy, alkoxyal koxy, 20al koxyal kyl ,

al kyl , aryl oxys yhf?gﬁﬁ Kyys | o, hal oal koxy, hal oal kyl, hydroxy,
hydroxyalkox;f%ji?T o s

(0O O
O GO OO0 O

(20) The compound according to paragraphs 16-19, wherein W is C.

10

(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
15 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
20 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



hydr oxyal kyl , (NR2R3) al koxy, (NR2R3)al kenyl, (NR2R3)al kyl
(NR2R3)carbonyIaIkenyI and (NR2R3) car bonyl al kyl, wherein R2 and R3 are
indepeq%sm 11geB®st ed fromthe group consisting , 0, WBCZQB201028396 1CD
/L.1 (L 61%;&;2010/ 047800 of hydrogen, alkyl, alkyl carbonyl,
aIkyIsquonyI aryl sul fonyl, hal oal kyl sul fonyl, and het er ocycl yl sul fonyl ;
alternativel th&‘aB]ﬂbeR?or@decaﬂiaM, bbttaketindpaget, heculodégenomton-age-iEaber ed

het er ocyclic &hﬁﬂar\/& %E‘ne%ﬁ&ﬁ fe?mglr)]eﬁfly ?‘F'pﬂeﬂltaﬁlgﬂ ?& a%ﬁ Eﬁs %et 1%!@?%” (2)

sel ected fro consi

- (CH2) g- NR - ('cHp3 Hsohel(ﬂsa, e@wﬁguy( ma( ggp0igh macular e ema( npl VeiEHD) g- SO2N
?6 ( ag E- g.&(oﬁis)on- bfakih) gelhl%ﬁﬁfaoﬁ @riptingl neovascularlz(aﬁoﬁ ladcChiZJuged chorméi)alh
(o) " (o) o é&%@%?‘t%%ﬁ%&)&%i %ﬁ%% QSSOﬁ&%&)% i P P ;99*
- ( CHZ) g- ( CH2) ¢4 al“(t‘i@m)S ar( W-Gll’f Oops, @ em@@ﬂ?}”@ Berigsig,
(14 ') -(CH2)@elGHEs; (VotiZg Heahn@%ﬂl&nhaﬂé@ﬂ%hﬂ)d@é’d{r@ﬁ)twé @A) des and {nd@uge

- (CH2) g- CRZqug d&%h' (17') -(CH2)g-C=C-(CH2)h-; and (18') a single bond;
wherein 25 or an integer of from1l to 3; his O or an integer of from

1to 3 R(Zqﬁ)s Thedep ehpreagrghssd? o8 Blckmie chrdiions and diseases prawowtd hphirggen,

al kenyl , al koxyad K¥dviat&ranspainkidjectishkyl car bonyl , al koxycar bonyl, ary
heterocycloalkyl hydroxyaFkyI and al kyl (N R2R3) wherein R2 and R3 are

| ndepende 1§§+ X@é}lmc%f)c%fﬂ%@ @&%PBBWH% 'a%ﬂérﬁa'& PE f}?&{\%%{bun?’gﬁi kyl,

al kyl car bon car
hal oal ky! sul fmounﬁﬁ%%@flé%ﬁ%fégfﬁplﬁ%l féﬂ%’%eﬂ%i’lf Wéﬁhrﬁanhawwumeéwcmt%@ may
be taken togetdrger wiich rsitabldfor syetoeri€aldteilpry sl dreopgicdi@eMidrin. N;

(27) The pharmaceutical composition of paragraph 26, which are in the form selected from
15 the group comprising of tablets, capsules, intravenous injections, 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-biocordible 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-retinal barrier breakdown) of Example 121,
Example 84 Sodium, Example 83, Example 78, Example 75 Sodium, Example 69, and
Example 66; and

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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R2 and R3 are independently selected fromthe group consisting of hydrogen,
al kyl, al kyl carbonyl, al koxycarbonyl, al kyl sul fonyl, aryl sul fonyl,
hanaI§§HUOnﬂnmy&m5and , 0, WD 2011/028995 10D /L. 1 (LK®PCY/US2010/047800

PCT/ US féfﬁ het er ocycl yl sul fonyl; alternatively R2and R3 and may be
taken together to forma 5-7 nenbered cyclic ring; Rng Ais selected from
t he group corisigedengin®érition'id ditect&d fo)a ehienyl complounds Wap dubtyble aropdtic) A 5 or
6 menber ed nonocyclic heteroaryl group which have 1-5 heteroatons

i ndeperf@8WON§ALS E$e£‘éltaé@r9t?18rﬁ’rt°ﬁ1é‘e érr@éepm@&a@rss tihp gogpognds Qf figpregent invengiog

(iv) AN8udePyi B BR rdgs@ QF?M&JG 9@5 Y&roﬁﬁ@lﬂﬁaé’g&%ﬁl haYQudidh, for

het eroat ons 10 |ndep y se ected romthe group consisting of 0, N and
S; Ri ngxAmpkncheer, Iblqwdtwesstebﬂrobfﬁram@tdldiqrmrs dobrotac diberdéms) ¢Ildvme|ug1deg¢tl[5mtlve

e 5 BRSSO L 1B, 0SSR L 0en
het er ocytdro@hikdheer hl)ziﬂé @aﬁé@f Wﬁlato?d'g(i’ca@biﬁi%f horf3? E‘)é?r)cer m@ﬂ @hh@erRQreﬁ‘di‘éaﬁ%r are

i ndependent |y sel ected fromthe group consistin hydr ogen, %yp
al ky| calighstiy rretu@pktbxymacrmrdygeneaatmt agetfctatgd magular] d@ﬁﬁfe@@ﬂﬂn; retmopﬁt f

2011/ 028995 1. PCT/ 10/0 78 O hal | | f d
ot or odyansb i pEhar e bondsiE Ft GRS, REUAEE et SN Pl @PYdomdt e

forma c@stﬁldﬁﬁﬁ&ﬂzﬁt&@leﬁ@t@ﬁﬁﬂyv@ﬂ (S-‘cchisﬁﬁ Bhahéh Nin occlusion, preretinal
10  neovascularization, laser-induced choroidal necovascularization, 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.

15
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K represents optionally 1-3 substituents independently selected fromthe
group consisting of Cl1-05 linear or branched al kyl, Cl1-05 |linear or
branch woal20uliegges Cl- 05 al koxy, hydroxY, 5am no, Cl-0BCalusgdamise) Cl- C6
dlalkyl 3¥ﬁ5L1H§F3 en, cyano, and nitro; Z is selected fromthe group
consisting of (1) (CH2)1N(R7)C(O)N(R8)(CH2),; (2")
(CH2) , N( RUpa{poub(Re) (HeHayentidn3' ) ( CH2) IN(R7) C(0); 10(4') C(0) N( R8)(CHZ)
(5") (CH2), N(R?)S(O)Z and (6 ) S(O)2N(R8)(CHZ)j vvhereln | |s 0 or 1;
15j i sQorl 7 and ent d f R,.GQNsi S g
of” nyar ogen e diegt o B b CRRAL B GobeBRor oY o bR AL ATRAT G B
20(i ") Phenﬂbﬂheg¢ﬁﬂélﬂN@mH@hyl (iii') A5 or 6 nenbered monocycl i c
het eroaryl group which have 1- 3 het er oat ons i ndependently selected fromthe
group consisting of O, Nand S; and (iv') An 8 to 10 nenbered bicyclic
het eroaryl group which have 1-3 heteroajons 25 independently selected from
the group consisting of 0, N and S; R ﬁg B can be illustrated but not
limted to the following: , 0,WD 028995 10D /L. FL 1 (Lkt")
PCT/ US2010/ 047800 wherein R is indtependently selected fromthe group
consi sting of hydrogen, al kenyl, al koxyal kyl, CF3, al kyl, alkyl carbonyl,
al koxycar bonyl, aryl, heterocycl§§§§y¥, hydr oxyal kyl , and al kyl (N 5R2R3),

K

wherein R2 and R3 are i ndependen sel ected fromthe group consisting of
hydr ogen, al kyl, al kyl car bonyl ycar bonyl , al kyl sul fonyl,

aryl sul fonyl, hanaIkyIsquonyW' and het erocycl yl sul fonyl; alternatively
R2and R3 and may be taken t@gﬁf et to forma 5-7 nenbered heterocyclic ring
with N, Rv represents optlohaﬁhy\¢38R§ubst|tuents i ndependently sel ected
from the group consisting x

Formula |
wherein
X is selected from the group consisting of NR', O, and S(O),;
n is 0 or an integer of from 1 to 2;

10 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

15 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?,
(CRR®)4C(0)OR*, S(0){CR’R®)4C(0)OR?, (CR’R®)¢Ar, NR*(CR’R®)¢Ar, O(CRR®)4AT,
S(0){CRR)¢Ar, (CR’R®)¢S(O)R?, NR*CRR)S(0O)R?, O(CR’R®), S(O)R?,
S(0){CRR%)S(0)R?, (CR’R®)4C(OIN(RY),, NR*(CR’R®)C(O)N(RY),,

20 O(CR’R®)4C(OIN(RY,, S(O){(CR’R®).C(OIN(RY,, (CR’ R%)4OR?, S(O){(CR’R%)(OR?,
(CR® R94OSO,R?, S(0)(CR’ R%).0SO,R?, (CR’ R%)4P(O)ORY),, S(0)«(CR’
R.P(O)(OR%),, OC(O)(CRR®)N(RY),, C(ONCR’RO)N(RY),, C(O)N=S(O)R’ RS,
NRZC(O)(CR’R®)sN(RY),, (CR’RO)(R’, S(0){CR’R®)R’, HNC(O)R?, HN-C(O)OR*,
(CRR®N(RY),, S(0); (CR’ROGN(R™),, OC(0)OR?, (CR’R®)4C(O)CR’RO)(R?,

25 (CR’R®)4C(O)(CR’R)4OR?, and (CR’R®)¢C(O)(CR’RO)4N(RY),, wherein each R* is

independently selected from the group consisting of hydrogen, hydroxyl, C;-Cs alkyl, aryl,
23



10of al koxy, al koxyal kyl, al koxycarbonyl, al kyl, aryloxy, arylal kyl,
carboxy, cyano, hal o, hal oal koxy, hal oal kyl, hydroxy, hydroxyal kyl, nitro,
and - Nﬁ% RNVD 2041428998 RO and Rm are |ndependently Se|eCteGCTﬂ5mHDhéﬁ@00up
consi st Ré‘gflﬁﬁﬂ?ogen al kyl, al kyl carbonyl, aryl, arylalkyl, cycloal kyl,
cycl oal kyl al kyl , heterocyclyl, and heteroc cIyIaIkyI and |nclud|ng any
phar maceut iGald mdae@emyamlecgsakdxyemyp (OBIRY, arkBN(R™Y), ma}UﬁirﬁlSeSS-thh‘fﬁﬁlWr&E
ool cat ed. WERIELERC S QofhofHD 1AM AULLiRRC SRPREINESS RLBRAIGh Gl 1! ude

conmpounds, ceut pta
st er eoi so n@ipé?ﬁ dHieaet PWWS “I{f ékpm@%ﬁ‘@ moapk%mﬁ;si @rrp ghymorpfiakige.
pol ynor phi chibebigholihy,dhatésreis alidt aéteﬁ),cyﬂﬁi @iomb ¥ BS optinatiysalsstiafted with up

St er;eoi Somgy ﬁﬁé‘&?‘fw(xz%?e%{ Rsé'ﬁ/éf{aarle i ?E?deﬂﬁy s&&%‘}é‘& %{n gQg{U §>&8ﬁsmt q)fzo

conblnatlons er eof eplc cture or
chermi cal naarogyhdiloy Bydreayl, ¢ 1@8\?@%6‘111 @128’9@?9&111@@ GirCoalkeielly

PCT/ US2010/04%8&0bortyiakd, dl&oa/caohll, BYdroeycsenyl mgmoﬁga&armmuaylﬂamids
structure gf@@rﬁge ki aifzﬁ“&ﬁ{&h&te%g\@g:% ﬁﬁg‘%%}ﬂe&% §§r€loé hk %ﬁ&é’{o‘éﬁlfche

conpound o Pesent . nve |ca %%
any salt offingié frﬁar et o é@h@l&mcﬁlt@ﬁatw@lx, (:% Ba)b ped ft hdmwﬁoavraaﬁr? on to an
animwal or iﬂmmred%aﬁbwyamatﬁdt@a&ylcﬁc ARG e\@h@bﬂn&hé dhi k9 opebeillsy substaigd sal t

whi ch may fv&%{hrﬂdJ {0 ek Br ﬁﬁdr&;yleﬁa‘f Cl § ﬁﬁ{ﬁo@' rh?ﬁ%)?(galﬁg o @%&&x@ﬂ&t her

salt, or a

Conpri ses dHexyrarhrlknlkoxssarhens hydexyssHwonhaydstrrbayiledrimidat e aci d
or base, a%ﬁ@@m@ﬁ@@nﬁﬁ@ﬂkﬂﬂ@d@ﬁﬁ@@m@ correspondi ng counter-ions. Salts can
formfrom or |ncorporate one or nore deprotonated acidic groups (e.g.
carboxylic a Oone prot onat ed basic groups (e.g. anmi nes), or
both (e.g. ai é?ﬁ% fgmﬂmqo% ‘prodrug” is a conpound, which when

adm ni stered to t he body of a subject (such as a manmal ), breaks down in

t helssubj ectd is Ometabotdee opdhmiay 3,0 provi de an active conpound of Formula I
Mor e specifically, a prodrug is an active or inactive "masked" conpound
that is 15nodifi h y,.through in vivo physiol ogi cal action, such as
hydronS|selgia Iﬁae?sﬁﬂg%’4?ﬁ% like, into a conpound of this invention

foll owi ng adm ni stration of the prodrug to a subject or patient. One common
formof a prio@pug inkcgar ofefséred todr boxyl i c acid group. Exanpl es of a nmasked
carboxyl ate anion include a variety of esters, such as al kyl (for exanple,

gghgg: IeEsrﬁﬂie%{J %191:%/%@465%5 ﬁ(og;p% 0%515 &?{}%%e%g a[lﬁzé;@é%& 0x Hrrl%f xanpl e,
o val oy e h . aylpbibs %@%’éel}? atkoxy halapleda o RyderHHoxy.
sukest | thytiﬁd;ydlﬁklyl ‘(HRFRﬂaslkm ¢NRAR Yalkbred V@R "By )atks1, g NRSRS)carbony vllermyd) @asi ng

the fr ?ﬁl@k&bgaﬁggylgﬁgm&g% alBRNgg %eﬂerllden{yﬁ]gﬁec@@fﬁbmﬁﬁ? gro(lig %&33 %tm

drugs contalnlng an %ﬁoup such as | e and
the | i k¥ hypeagen sl ahedrabonyils @%kﬁ%&%@ybh@l@%yw@wém Desi gn of
Pr odr ugsterédysudutfonyll 9BENItivey Rfapd R gndiag bb aaken 2&5keeen tovkskheds-dsnasicesds and

etherslmﬁgmgéﬁcpﬁé“géhqan and Little, Apr. 11, 1981) discloses Mannich-base
hydr oxam € rugs, their preparation and use. For exanple, conversion

may occur by hydronS|s of an ester group or sone other blologlcally | abil e
gr Ap. Psddrag igeggf dloimohtd S wel | known in the art. For exanple, "Prodrugs
and Drug Delivery Systens,” which is a chapter in Richard B. Silvernman
C}ganloygh%ﬁk§gqxnghm§£ L&RIs8Re 8pd Drug 30 Action, 2d Ed., Elsevier
Academi ¢ Press: Ansterdg%% 2004, " pp. 496-557, prOV|des further detail on
the subject. , 0,WO 2011/028995 10D /L.1 (th ) PCT/ US2010/ 047800

Taut oner s @ﬁb—ﬁgﬁdgrs tH&tHdre i n rapid equilibriumwth one another. For
exanpl e, tautoners may be related by transfer of a proton, hydrogen atom

or hydri de2hon(CHygeSSR'—(CH,)h—;
(3”) —(CH2)g—S(0)n—(CH)h—;

30 (4) —(CH,)g—S0,N R*—(CH,)h—;
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stereochem stry is explicitly and unanbi guously depicted, a structure is
intended to include every possible stereoisoner, both pure or in any
possi bI1 WD U 28995 Alternate solid forms are difPETAISRO19OUT8M0 f Or s

t han thgéé‘fhéﬂfﬁﬁy result frompracticing the procedures described herein.
For exanple, alternate solid fornms nmay be anorphous forns, crystal forns,
pol ymor phs(5>)ardCHhg—NREISO £s(CHoheqf 10Non-coval ent conpl exes are conpl exes
that may form between the conpound and one or nore additional chem cal
speci es that, d t i I coval ent bonding interaction between the
conpound éﬁ&’?ﬁgﬂgﬁﬁTgxgﬁgﬁH%HEHicaI speci es. They may or may not have a
specific ratio between the conpound and the additional chem cal species.
Exanpl es mﬂ@h%{CHQEudéX@ﬁN&%fé@Himydrates, charge transfer conpl exes, and
the like. 15 2. Uses, Formnulation and Adm nistration The present

i nvention js al i r eg2ed~t0 use of the conpounds as protein tyrosine
ki nase nn&ﬁﬁaté?@i%ndgﬁiﬁﬂg?té&%ﬁﬂﬁhése conpounds can be used to treat

di seases rel ated to unregul ated tyrosi ne ki nase signal transduction, for
exadpl e, VAri-oleHegncers,—(Bltbdt—essel proliferative disorders, fibrotic

di sorders, and neurodegenerative di seases. In particular, conpounds of the
20pr esent jpyeny@L ar RRAGEHNRIOfCriyg L reat ment and/or prevention of

col orectal cancer, ﬁung cancer, hematol ogi cal cancer, renal cancer, liver
cancer, breast cancer, diabetic retinopathy, nmacular degeneration,

age-r el at dd ! nac(Fdredd§ehdrat i on, retinopathy of prematurity, ocul ar

angi ogenesi s, retinal edemm, retinal ischem a, diabetic nmacul ar edens,
cystoi d magolhar(eds (ﬁ;ﬂ{@ﬁghxgin occl usi on, branch vein occl usion
preretinal neovascularization, |aser-induced choroida

25neovascul ar.i zat i an, oV | ari zation associ ated with keratopl asty,

gl aucona dhg)déaig%gfﬂﬂ§¥§%égﬁpﬁTitis, restenosi s, hepatic cirrhosis,

at heroscl erosis, psoriasis, diabetes nellitus, wound healing, transplant
reject i on(14'’nf-H@rpt--ORF-nEH Qlegener at i ve di seases and i mmune disorders in
t he human bei ng. For the purposes of this disclosure, "treat,"

"treating,,..0r /. at v to the diagnosis, 30cure, mtigation,
treatnentg“%}_ﬁg%%§%T?%@659_g?§% se’ or other undesirable condition. , 0,WO
2011/028995 10D /L.1 (Lkt') PCT/US2010/047800 The present invention is

al so di r e€ted—+6Hojre—OR&par-&EHoh—of a medi canent for the treatment and
prevention of diseases and conditions related with abnormal activities of
tyrosi ne ki-nase eprars. nmedi canent contains a pharnaceutica
acceptabltfﬁgnggéﬁﬁﬁog,Cahgéﬁsgoﬁprises the therapeutic effective amount of
t he conmpounds of present invention, together with a Spharnmaceuti cal

accept abl enc@ddr)ayinglyhenphar maceuti cal accept abl e conpositions contain

t herapeutic effective anount of the conmpounds of the present invention.
These cQmRRsitions can be used as a nedi canent and administered to a
manmal , such as a person, in need thereof Different types of suitable
dosage forns and nedi canents are well known in the art, and can be readily
adapt ed f of Isdriapdpipeggrofoam 162 dnpounds of the present invention, such as,
but not limted to, systematic, parenteral, |ocal and topical delivery. The

dosage fonpﬁ(pﬂnmhﬁmg@bﬁqﬁﬁn1@§p§ules, i ntravenous injections,
i ntranmuscul ar injectrons, local injections, topical creans, gels and

oi ntnents,_geye drops, .ophthal pi c sol utions, ophthal m c suspensjons,

opht hal i cRelmfeper?fﬁe}lﬂy _ﬁ@?ﬁ% {rpmdfo BB PRSI A hptoseh aﬁ?ﬁﬂ@_@@ grgiliyl,

opht hal m ccpj g, PAIBAG BRI, @Moxy @REbRP Pl RESHEY BBk APR G yIIG 1 i Ager ts or

depots, nasal spgé%s 15and oi ntnent, “various rectal ‘or ‘'vagi'nal"

pr e¥ar at i oxkyl($ R"Bxambtrei Komd Rofare elepamputlnstdectdd frdre tipr goemtorisiieof on

are |1 st ed, | fogtaiiyt alyRRMu3ngt, kS RIsony L duFRIREIWI Sy Rlus T, Pr esent
haloalkylsulfonyl, and heterocyclylsulfonyl; alternatively R*and R* and may be taken

together to form a 5-7 membered heterocyclic ring with N;

25



, 2011/ 028995PCT/ US2010/ 047800 1LID /L. FL 1 (Lkt') Exanple # Chem cal
Sructure MWChemical Name 1 FH1 NO- O O CH TA 'H H O 506
[ ({544- (2WOl200v28Bs { [ (2- fl uoro-5- nethyl plr€mysactiood]se@r bo
nyl } ph@%ﬁﬁfﬁ)}ﬁfﬁ]i n- 2-y1] - 1H pyrrol - 3- yHcar bonypani no] aceti c
acid 2 F 0111SI Oc HN HFNL -O 0C, H 520

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;

5  Ring A is selected from the group consisting of:

.
%@RI I
(1) Phenyl;
(i1) Naphthyl;

(iii) A 5 or 6 membered monocyclic heteroaryl group which have 1-5 heteroatoms independently

10 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 D O Q

i ©n
N Q

L o O
R’ R’

15 wherein
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met hyl [ ({544-(2-fluoro-5- {[(2-fluoro-5- net hyl phenyl)am no]carbo

nyl | phenoxy) pyri di n-2-y1] - 1H pyrrol -3- yllcarbonyl)am no]acetate 3
i SOCH 02011469995{[5 (4-{3-[(3-nmethyl-2- furoyDam no] phEAs2810{0y1800

i di n- 2%5_ ol -3- yl]carbonyll am no)acetic acid CH Oo -- 0 --
[ | OCH 474 rret hyI ({[5-(4- {34(3- met hyl - 2f ur oyDam not henoxyl pyr

i di n- 2-R/1i} irddp@dentdy s@ectad fremrthogplup camisnmpad @t diogerh a0GHylebikokPlioyl, CFQ N
-CH H 4angyl, 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
5 heterocyclylsulfonyl; alternatively Rand 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;

10 Zis selected from the group consisting of
(1) (CH)N(R)C(O)N(R®)(CHo);
(27) (CH)NRC(S)NR)(CHy);
(3’) (CH)N(R")C(0),
(4’) CONR®)(CHy);
15 (57) (CHN(R')S(0)2;
and (6”) S(0);N(R*)(CH);
wherein
1isOor1;
jisOor 1;

20 R’ and R® are independently selected from the group consisting of hydrogen and alkyl;

Ring B is selected from the group consisting of:
RlV

awnne

(1’) Phenyl;
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544- ({3-[(3-nmet hyl-2- furoyDam no] phenyl|l am n o)pyridin-2-yl]-1H pyrrole-
3-carboxylic acid 6 OCHO-- 0 0, 416 nethyl 544-({3-[(3-

met hyl - 2-wbuptyiRsgysno] phenyl | am n o) pyri di n- 2-y1] - 1H pPCTalSes10/047800

3- carboxylate "2 Wo 2011/ 028995PCT/ US2010/ 047800 1LID /L. t'I_ 1 (Lkt')
7 1J-0 //... 464 5- [4-(2-fluoro-5- {[(2- fl uoro-5-

met hyl ghenydphstiyil;no] car bo nyl } phenoxy) pyri di n-2-y1] - N-hydroxy-1H pyrrol e- 3-
car boxam de 8 1, 533 4-fluoro-N(2-fluoro-5- nethylphenyl)-3-[(2- {4-
[(3 - hyu{’?ﬁyfp L Perl Qi ]dnﬁoryolc21cchacrhbe?e'?ré{a{L fger'{lS YhE Fa%e 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
5  independently selected from the group consisting of O, N and S;

Ring B can be illustrated but not limited to the following:

o DO O G

S
N ©)n
N\ | °N N
[N> N [\> [\>
R RS
N o S
R

wherein

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl, CF3,

10 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;

15 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;
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yl }pyridi n-4- yl)oxy] benzam de 9 .2, , 505 N (2,3 -di hydroxypropyl)-5-
[4-(3 - { [ (2-fluoro-5- nethyl phenyl)am no] carbo nyl } phenoxy) pyridi n-2-y1] -

1H pyr r]% woaotilalzslx}%am de 10 /-,,,,? 501 N ( 2- f | ROTAFS2010/047800
met hyl pRhy 1F13402- {4- [(3 -hydroxypyrrolidin-1 -
yl ) carbonyl] - 1Hpyrrol -2- yl}pyridin-4- yl)oxy]benzamde 11 0 1 r | | NH1

11 O In another aspect of the invention, the compounds of the present invention can be represented by
the general formula II:

RlV
of
Y\/ RIII
W
R, ) Q 5
KN/\Q//ﬁ‘\)LN=§:R
X R®
5 Formula II
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;

10 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

15 heterocyclic ring with N;

R’ and R® are independently selected from the group consisting of hydrogen, halo, hydroxyl, C;-
Cs alkyl, C;-Csg 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,

20  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
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_FHN'"\, nl1 -c H- N_OHH 446 5- [4-(3 - { [(2-fluoro-5-
nmet hyl phenyl ) am no] carbo nyl } phenoxy) pyridin-2-y1]-

N- hydr OBonynedes- 3- carboxamde 12 / 0-- = z0? / , | PCAAB20m01043800 5-
[ 4-( 2-%&,‘? 6+5-\A) { [(2-fluoro-5- nethyl phenyl)anino]carbo
nyl } phenoxy) pyri di n-2-y1] - 1H pyrrol e-3-carboxylate , ,,,W

2011/ 02399 8idedh, U8R 0,10k {1 4aFBOO/ 1 1dLk syl fonyt, ‘alylsul fopl K halbalk$lsul fonydAhdS-
4-(2-11 - b- 2-
[4-( he?e?gc%lc ylsuﬁf[oglyl; 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;

5 Y isselected from the group consisting of:

(1") —(CHy)g—O0—(CH)h—;
(2’) —(CH,)g—NR'—(CH,)h—;
(3") —(CH2)g—S(0)r—(CH2)h—;
(4") —(CH,)g—SO,N R*—(CH)h—;

10 (5°) —(CH,)g—NR’SO,—(CH,)h—;
(6”) —(CH,)g— CO—(CH,)h—;
(7”) —(CH;)g— C(O)NR*—(CH,)h—;
(8”) —(CH,)g— NR*C(O )—(CH,)h—;
(9’) —(CH,)g—C=C—(CH,)h—;

15 (10”) —(CH,)g— NR*C(O)NR*—(CH,)h—;
(11") —(CHz)g—(CH)h—;
(12”) —(CH,)g—CF,—(CH,)h—;
(13”) —(CH,)g—CCl,—(CH)h—;
(14”) —(CH,)g—CHF—(CH,)h—;

20 (15”) —(CH,)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
25 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,

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,
30 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
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fl uoro-5- nethyl phenyl)am no] carbo nyl } phenoxy) pyri di n-2-y1] -

1H pyrrol e-3-carboxylic acid 14 o -" 430 N-ethyl-5-(4- {3 - [(3 -

met hyl-l%-bwt)ur)nydzysam no] phenoxy} pyr idin-2-yl)-1H pyrr ol @3ASec@0oe?8a0m de 15
\ 07z ©P476“N(2)3 - di hydroxypropyl)-5- (4- {3- [(3 -nethyl-2-

furoyl ) am no] phenoxy} pyr idin-2-yl1)-1H pyrrole-3- carboxamde 16 0 1,1 1 N
_HN 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,

Sel,

5 (i) Phenyl;
(i1) Naphthyl;
(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

10  independently selected from the group consisting of O, N and S;

Ring A can be illustrated but not limited to the following:

O O G

N ©n
N\ I\, N N
[F': %N Lo [°>

wherein
R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
15 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,
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H- " LOONH2 402 5-(4- {3 - [(3 -nethyl-2- furoyl)am no]phenoxy}pyr

i din-2-y1)-1H pyrrole-3 - carboxam de 17 ---- 9 -0 z z 0 -c 418
N- hydr %WB 2&_141402 B5-[(3 - met hyl-2- furoyl)am ne@Tphspapy189e
i di n-2- Yol e-3- carboxanide 18 0 40 HO' i 0

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,

5  amino, C;-Cs alkylamino, C1-C6 dialkylamino, halogen, cyano, and nitro;

Z is selected from the group consisting of

(1) (CH)NR)C(OIN(R*)(CH,),
(2°) (CHINRHC(SN(R*)(CHy)
(3") (CH)NRC(0).
10 (4”) C(O)N(R®)(CH,);
(5) (CH)N(R)S(0)2;
and (6°) S(0):N(R*)(CH);
wherein
1isQor1;
15 jisOor1;
R’ and R® are independently selected from the group consisting of hydrogen and alkyl.

Ring B is selected from the group consisting of:

RlV

awnne

20 (1) Phenyl;
(i1”) Naphthyl;
(ii1’) 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
25  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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1/ 0 CH3 / _ Chiral 472 N-(3-{[2-(4-{[(3R)-3- hydroxypyrrolidin-1 - yl]

carbonyl} -1H pyrrol-2- yl)pyridin-4- yl]oxy} phenyl)-3-nethyl-2- furan de
19 MBD2011/0289954- ( 3- 1[ (2- f | uor o- 5- met hyl phenyl ) am ROTASBRE10/047800
nyl }phe]ﬁ%)/(f/)t'bjr(i[*dli)n- 2-y1l]- 1Hpyrrol e-3-carboxylic acid 20 01 r I NHH

O D O

N ©n

N\ | °N N

L WD D
R! RIS °
O 0 0
N o S

R

wherein

R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CFs, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and alkyl(N
5 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
10 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.
15
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 stercoisomers, mixtures of crystal forms, non-covalent complexes, and
20  combinations thereof, of a chemical entity of a depicted structure or a chemical name. Whenever
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NO#O0OF1CH CHs 1 3 445 methyl 5-[4-(3-1[(2-fluoro- S-
nmet hyl phenyl ) am no] car bo nyl } phenoxy) pyri di n-2-y1] -
1H pyrr.QlWOoeriznkwty| ate 21 477 2, 3-di hydr oxypr oppCTA%42010/047800

13- (3-

t’ﬁﬁi—léfwf)uroyl ) am no] phenoxy} pyr idin-2-yl)-1H pyrrol e- 3-

car boxyl ate 22 0 z

10

15

20

25

30

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 compound that is suitable for
administration to an animal or human. A pharmaceutically acceptable salt also refers to any salt
which may form iz 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 deprotonated acidic groups (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 I. 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 following 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 variety of esters, such as alkyl (for example, methyl, ethyl),
cycloalkyl (for example, cyclohexyl), aralkyl (for example, benzyl, p-methoxybenzyl), and
alkylcarbonyloxyalkyl (for example, pivaloyloxymethyl). 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, indole 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 preparation 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 Systems,”
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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413 544- (3-1[ (3- nethyl phenyl)am no] carbo nyl } phenoxy) pyri di n-2-y1] -
1H pyrrol e-3-carboxylic acid 23 o Z 427 nmet hyl 544- (3-1[ ( 3-

met hyl 12pavizeedFcar bo nyl } phenoxy) pyri di n-2-y1] - PCT/US2010/047800

1H pyr P@SZ%-R&M&’W ate 24 0 -1 -\0 z 0 -c/ 464 2-hydroxyethyl 54443-

{[(3 -nmethyl-2thienyl)carbonyl]am no}ph enoxy)pyridin-2-yl]-1H

pyrr ol e- 3- carduatydrabe isor2&rs thac adesh rdpid qidlibrium 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.

5
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.
10 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.

15 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, various cancers, blood vessel proliferative
disorders, fibrotic disorders, and neurodegenerative diseases. In particular, compounds of the

20  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 macular edema, retinal vein
occlusion, branch vein occlusion, preretinal neovascularization, laser-induced choroidal

25  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.

EE Y

For the purposes of this disclosure, “treat,” “treating,” or “treatment” refer to the diagnosis,

30  cure, mitigation, treatment, or prevention of disease or other undesirable condition.
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0 0 CH 3 447 2-hydroxyethyl 5-(4- {3 - [(3 - nmet hy1- 2-

fur oyl ) am no] phenoxy} pyr idin-2-yl)-1H pynol e-3- carboxylate 26 Z 0/z 419
54443- 1{[ 82029995 2- thienyl)c arbonyl] am no } ph en®@<EseioaiTso@- yl |
~1Hpyr r'8Péf 5V 1M doxylic acid 27 Z 0/z 433 methyl 544-(3-1[(3- net hyl-2-
thienyl)c arbonyl] am no } ph enoxy)pyridin-2-yl] -1H pyrrole-3 - ¢

ar boxyl at eTi8préseht ivention is also directed to the preparation 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 thercof. Different types of suitable dosage
forms and medicaments are well known in the art, and 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, intravitreal injections, subtenon injections,
ophthalmic biodrodible implant, and non-biocordible 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.

Table 1: Exemplified Compounds of the Present Invention
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12
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| 0 pyrrol-2-yl)pyridin-4-yl]oxy} phenyl)-3-(3-methylphenyljurea
VA
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[(38) ?85 oroxygydsol i di n-1-y1] - 2- oxoet hyl } -1H pyrrol eP8T/uSa0looxznd de 52
619 “NF4- [ (2, 3 - di hydroxypropyl ) (met hyl Y ami no] - 4-oxobutyl} -5-

1444 (1] ( 2- quoro - net hyl phenyl ) an no] carbonyl }
anino)rhenoxy]perdln 2-yl1l} -1Hpyrrole-3 -c arboxam de 53 =zo \ Z. 615
5- 14-1|4- (1] (- fI 't hylfphenyl ) am no] car bonyl }
anino)phenoxy]py %%%1} -Nq [4- (3 -hydroxypiperidin-I|-yl)-4-oxobutyl
- 1H pynr O|74§ 3F car boxa ,%3(5 1 -@orocﬂ-[@@@-[@-hy{i@x)[p(pgr}@-l-yl)carbonyl]-lH-pyrrol-
- di hydnoxypr op ﬁfﬁéﬁ%r\ - 4{oxobut yl }-yhBaidib4-ydxy(phfryR -3-(3-methylphenyljurea
f I uor o-/5- et hyl ph Q m ng@] cafbonyl } am no) phenoxy] pyri di n-2- y1}
- 1H pynrol e- 3} car boxani d€ 55 * |z, Z
o ©/ o \© 5-{4-[3-fluoro-4-({[(3-
75 s °H. | 446 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
- ) pyrrole-3-carboxylic acid
N/ on
N WN \@
o ° methyl 5-{4-[3-fluoro-4-({[(3-
76 S ¢H. | 460 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
. ) pyrrole-3-carboxylate
N_/ & cH
o 5-{4-[4-({[(2-fluoro-5-
77 . O I @ €22 methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-N-(2-
D {2-[2-(2-hydroxyethoxy)ethoxy]ethoxy } ethyl)-1H-pyrrole-3-
A A o o carboxamide
0/[::( ° W;;} 4-{[(5-{4-[4-({[(2-fluoro-5-
78 B 9 532 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
nsw l}ﬁa pyrrol-3-yl)carbonyl]amino} butanoic acid
ON ]IN
0 ethyl 4-{[(5-{4-[4-({[(2-fluoro-5-
79 [ 0 - 560 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
VA 1r0l-3-yl)carbonyl]amino} butanoate
" Hﬂy}ﬁJH py yD) yl] §
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t'l_ 1 (Lkt"') PCT/US3n00®780¢17800

arboxag§@§028

56 2.
{ [(2-

- 1H pyr
1- net hy
am no) {
pent ang
{[(5- {
am no) {
pent ang

1/028900 2011/ 028995 1LID /L.
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518

methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-

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

pyrrol-3-yl)carbonyl]amino} propanoic acid

82

576

methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-

4-{S-methyl-N-[(5-{4-[4-({[(3-

pyrrol-3-yl)carbonyl]sulfonimidoyl} butanoic acid

83

544

methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-

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

pyrrol-3-yl)carbonyl]pyrrolidine-3-carboxylic acid

84

503

methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-

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

pyrrol-3-yl)carbonyl]amino}acetic acid

85

518

methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-

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

pyrrol-3-yl)carbonyl]amino} acetate
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nmet hyl phenyl ) am no] car bonyl } am no) phenoxy] pyri di n-2-y1} -1Hpyrrol -3
-yl )carl%glgglzﬂllamﬂm} - 5- met hoxy- 5- oxopent anoi ¢ aci d 60 PCI/USe@o004780® Z. /

559 N[ '@ no) - 4- oxobut yI ] -5- {4444 { [(2-fl uoro-5-
met hyl phenyl ) am no] car bonyl } am no) phenoxy] pyridin-2-y1} -1Hpyrrole-3 -c¢
ar boxaride 61 5, 40 0Z.:/ 601 5- {4444 { [(2-fl uoro-5-
met hyl phenyl ) jam at yll} ap no) phenoxy] pyridin-2-y1} -N [4-
( 3- hydrloxypyrlrokidin°l - 1) {4- oxobutyl] -1H pyrrale {Sz_gg(ﬁ(pgxam de , ,,,WD
2011/ 01 89?65 1L|%tl I_1 5§ (trﬁe}hygggérlg%gilc Q’éﬂ@ o)pIQgOXQ]'pyriicdin-Z-yl}-lH-
N7 D pyrrol-3-yl)carbonyl]piperidine-4-sulfonic acid
QNIN 7@ methyl 4-{S-methyl-N-[(5-{4-[4-({[(3-
87 0\ oH, 590 | methylphenyl)amino]carbonyl}amino)phenoxylpyridin-2-yl}-1H-
W - 7 0 pyrrol-3-yl)carbonyl]sulfonimidoyl } butanoate

Q : © methyl 5-(4-{[4-({[(2-fluoro-5-

88 % °m, 477 |methylphenyl)amino]carbonyl}amino)phenyl]thio} pyridin-2-y1)-1H-
Ay pyrrole-3-carboxylate

\
goR Q Nemethy-s-(4-{4-({[(G-

89 | 441 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
/(/) pyrrole-3-carboxamide
N / N -CH
H H
70
90 B oM 512 1-{4-[(2-{4-[(3-hydroxypiperidin-1-yl)carbonyl]- 1 H-pyrrol-2-
A yl}pyridin-4-yl)oxy]phenyl}-3-(3-methylphenyl)urea
;H/
91 ' cH, 498 1-{4-[(2-{4-[(3-hydroxypyrrolidin-1-yl)carbonyl]-1H-pyrrol-2-
L, - ~ yl}pyridin-4-yl)oxy]phenyl}-3-(3-methylphenyl)urea
N/
0
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22 rr 22 22 \ 547 5- {4444 { [(2-fluoro-5- nethyl phenyl)am no] carbonyl}
am no) phenoxy] pyridi n-2-y1l} -N [4- (hydroxyam no) - 4-oxobutyl ]

-1H pyr 923114(12&99150xam de 63 rz\ 0 zr rz zr 576 PCT/US2010/047800
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pentangdioic jacid 64, T: oL 22} /=0 0: 22 22 604 di nethyl 2- {[(5- {4444
[ (2-fl yoro-5- yl }am po] carbonyl} anino) phenoxy] pyridin-2-yl}
-1H pyrrol-3 c’arbonyl] amino } pert@nami®assofD-5- (44

92 ’ 502 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-

pyrrole-3-carboxamide

Ne b © N-ethyl-5- {4-[4-({[(3-

93 '« CH, 456 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
LA ° pyrrole-3-carboxamide
N /J N —
H cH

N T‘/N
o @ ° 5-{4-[4-([G-

94 427 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
| _ /‘/’ pyrrole-3-carboxamide
N / NH
H H
N N
oy
o N-hydroxy-5-{4-[4-({[(3-
95 A s 443 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
- _ ; pyrrole-3-carboxamide
N / N -OH
H H
o J \© 5-{4-[3-fluoro-4-({[(2-fluoro-5-
96 L oH 464 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
» _ /‘; pyrrole-3-carboxylic acid
ary
° N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5-{4-[4-({[(3-
97 | . 504 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
- A { o pyrrole-3-carboxamide
" cker
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met hyl phenyl ) am no] carbonyl} am no) phenoxy] pyridin-2-y1} -1H pyrrol-3
-yl )car 12prym8wbi di ne-3 -carboxylic acid 66 u_ 22 rr PR2/UB20158@7840 {[ ( 5-
{443 4@3225-344@{“[ (2-fluoro-5- nethyl phenyl)anino] carbonyl }

am no) phenoxy] pyridin-2-y1} -1H pyrrol-3 -yl)carbonyl] amno } butanoic
acid 67 rzoOzy - zr \ ,z 578 ethyl 4- {[(5- {443 -fluoro-44 {

[ (2-fl yoro-5-| net hyl ﬁhen | Yam no] carbonyl} am no) phenoxy] pyridi n-2-y1}
-1Hpyrnol -3 -yl) T ] [am no } but anogliRxyethys 5@ \W(4QLH6838995 1LID /L.
th_ 1( Lgé ") P\ us2 / 04%glo()(triﬂuoromethyl)phenyl]amino}carbonyl)amino]phenoxy}pyridin-Z-
| ° yD)-1H-pyrrole-3-carboxylate

ON OTN Oik; 5-(4-{4-[({[4-chloro-3-

(trifluoromethyl)phenyl]amino} carbonyl)amino]phenoxy } pyridin-2-

99 = 592 . . .
| P yD)-N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-1H-pyrrole-3-
W s carboxamide
cih
Q” T © methyl 4- {N-[(5-{4-[4-({[(2-fluoro-5-
100 0\ cH, 608 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
» - J o pyrrol-3-yl)carbonyl]-S-methylsulfonimidoyl} butanoate
A
H H F
N N
|
o ©/ © \© N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5- {4-[4-({[(2-fluoro-
101 B s 522 | 5-methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
[e)
” D= pyrrole-3-carboxamide
N IN
o @ methyl (2S)-1-(2-{[(5-{4-[4-({[(2-fluoro-5-
102 . o on 601 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-

pyrrol-3-yl)carbonyl]amino}ethyl)pyrrolidine-2-carboxylate

N \‘(N
Q ’ \© N,N-diethyl-5- {4-[4-({[(2-fluoro-5-

103 | \/ o ’ 502 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
pyrrole-3-carboxamide
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am no) phenoxy] pyridin-2-y1} -1Hpyrrol-3 -yl)carbonyl] amno } propanoic
acid 7Q - 2Z FO 2Z -Z2 0/ 2[474[N-ethyl-5- {443 -fluoro-44 {[(3 -
nethylrhenyl)anUﬁgP\g nyl } @am no) phenoxy] pyri di n-2-y1} -1Hpyrrole-3
- carboxam de |71 =z= 0-cC
L04 s e 59 1-(2-fluoro-5-methylphenyl)-3- {4-[(2-{4-[(4-methylpiperazin-1-
- Ao yl)carbonyl]-1H-pyrrol-2-yl} pyridin-4-yl)oxy]phenyl} urea
SRR
N J(N \©
- : 5-{4-[4-({[(2-fluoro-5-
105 ‘ \/ . 543 | methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-N-(2-
T { pyrrolidin-1-ylethyl)-1 H-pyrrole-3-carboxamide
H H T\ U
Ly
106 ¢ o 471 1-[4-({2-[4-(aziridin- 1 -ylcarbonyl)-1H-pyrrol-2-yl]pyridin-4-
| \/ o yl}oxy)phenyl]-3-(2-fluoro-5-methylphenyl)urea
N )
N/
" Vv
oy
o ° 5-{4-[4-({[(2-fluoro-5-
107 N em, 445 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
L ~ pyrrole-3-carboxamide
o Q ]( \© 5-{4-[4-({[(2-fluoro-5-
108 N e 461 methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-N-
L. Ny hydroxy-1H-pyrrole-3-carboxamide
N N OH
: N IrN i
109 S M 486 1-[4-({2-[4-(azetidin- 1 -ylcarbonyl)- 1H-pyrrol-2-yl]pyridin-4-
- T yl}oxy)phenyl]-3-(2-fluoro-5-methylphenyl)urea
H N/j
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503 {[(5-1443-fluoro-4-(1[ (3- nethyl phenyl)am no] carbonyl}
am no) phenoxy] pyri di n-2-y1} -1H pyrrol -3-yl)carbonyl] amno } acetic acid
72 * 0311 ﬂWO 21911//025518 met hyl {[(5-1443-fl uoro-4- (1] ( 3- PEEIUSPI0/0¢TSY ) ammi no]

car bon enoxy] pyridin-2-yl1l} -1H pyrrol-3 -yl)c arbonyl] am no}
acetate 73 0 rZCDZ 2Z, -22 *2' 516 1 -(2-fluoro-4- 1[244 {
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} pheny1l)-3 -[(3 - q\ heryI)Lrea , ,,,V\02011/028995 ALID /L. t'l_ 1
(Lkt") [PCT/ USZQI@%W%E 14 * |10 5-{4-[4-({[(2-fluoro-5-
110 A B 504 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-N-(3-
7 » J hydroxypropyl)-1H-pyrrole-3-carboxamide
i i HH
QN Eﬁq © 2-(2-methoxyethoxy)ethyl 5-{4-[4-({[(2-fluoro-5-
111 ‘0\ . cH 549 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
- ”/ /SN pyrrole-3-carboxylate

) Q I @ N-ethyl-5- {4-[4-({[(2-fluoro-5-

112 N M, 474 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
L, - ) pyrrole-3-carboxamide
A A
ON d " 2-methoxyethyl 5-{4-[4-({[(2-fluoro-5-
113 0\ cH, 505 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
2 - i pyrrole-3-carboxylate
B RN

o, 5-{4-[4-({[(2-fluoro-5-
114 | 5 504 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-N-(2-
N/ \g o methoxyethyl)-1H-pyrrole-3-carboxamide
H H
N N
L
o 5-{4-4-(AG-
115 N e, 428 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
. ] pyzrrole-3-carboxylic acid
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{[(3 - |met hyl phenyl ) aim no] | car ponyl } am no) phenoxy] pyri di n-2-y1}
- 1Hpyr ol e- 3-lc arbokyl /7 622 5-1444-(1[(2-fluoro-5-
met hyl phenyl )jam ta nyl'} @am no) phenoxy] pydidyds-m-@- &k - N-(2-
116 | A s 442 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
N /O pyrrole-3-carboxylate
N / O CH
rr
o ° 5-{4-[2-fluoro-4-({[(2-fluoro-5-
117 N e, 464 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
L _ 7/ pyrrole-3-carboxylic acid
N / OH
o
o ° methyl 5-{4-[2-fluoro-4-({[(2-fluoro-5-
118 N oH 478 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
L ) pyrrole-3-carboxylate
N / O CH
logaey
o ° 5-(4-{4-[({[4-fluoro-3-
119 N 500 | (trifluoromethyl)phenyl]amino} carbonyl)amino]phenoxy} pyridin-2-
. A yl)-1H-pyrrole-3-carboxylic acid
N / OH
abe
o ° methyl 5-(4-{4-[({[4-fluoro-3-
120 N 514 | (trifluoromethyl)phenyl]amino} carbonyl)amino]phenoxy} pyridin-2-
» _ Z yD)-1H-pyrrole-3-carboxylate
N/ o CH
Olij/o‘fil% 5-(4-{4-[({[4-chloro-3-
121 L 517 | (trifluoromethyl)phenyl]amino} carbonyl)amino]phenoxy} pyridin-2-
| A~} yD)-1H-pyrrole-3-carboxylic acid
N / OH
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yl)-1H-pyrrole-3-carboxylate

/©w” . 4-{4-[4-({[(2-fluoro-5-
123 o ° 463 methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-
s o o yl} thiophene-2-carboxylic acid

N T(N
OQ/ ° © 2-hydroxyethyl 4-{4-[4-({[(2-fluoro-5-

124 S 490 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
L, - A / pyrrole-2-carboxylate
H ¢ /\/0 H
Q“ ¥ @ {1-[(5-{4-[4-({[(2-fluoro-5-
125 ‘O\ o, 572 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
e /214 pyrrol-3-yl)carbonyl]piperidin-4-yl} acetic acid
7
N ](N \©
° methyl {1-[(5-{4-[4-({[(2-fluoro-5-
126 D _ /< 586 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
v/ % pyrrol-3-yl)carbonyl]piperidin-4-yl} acetate
Y
ory
0 i N-(2,3-dihydroxypropyl)-5-{4-[4-({[(2-fluoro-5-
127 \ \/ o ’ 520 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
= U .
rrole-3-carboxamide
N / i w/\OH py
HO
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2,3-dihydroxypropyl 5-{4-[4-({[(2-fluoro-5-
130 t 521 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
% pyrrole-3-carboxylate
Q @ 2-hydroxyethyl 5-{4-[4-({[(2-fluoro-5-
131 490 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
® /jﬂ// pyrrole-3-carboxylate
/
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N TN
o Lj © 1-(2-fluoro-5-methylphenyl)-3-(4-{[2-(4- {[(3R)-3-
132 B o 516 hydroxypyrrolidin-1-yl]carbonyl} -1H-pytrol-2-yl)pyridin-4-
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N WN
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“ “i ylloxy}phenyl)urea
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H H
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135 CH 460 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
° pyrrole-3-carboxylate

s AL methyl 4-{4-[3-({[(2-{Tuoro-5-

136 © 460 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-

% pyrrole-2-carboxylate
L% o,

ON JTN © N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-4- {4-[4-({[(2-fluoro-
137 0\ on, 522 | 5-methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
| - o, pytrole-2-carboxamide

L © 4-{4-[4-({[(2-fluoro-5-

138 ‘ 474 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-N,N-
B 7 dimethyl-1H-pyrrole-2-carboxamide
/@(N ¥ © 4-{4-[4-({[(2-fluoro-5-
139 ° o 459 methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-N-

methyl-1H-pyrrole-2-carboxamide
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NHHI11 -

Holl /

OF1UCH CH31 477

met hyl 5-(4-

1[4-(1[ (2-fl uoro-5- nethyl phenyl)am no] carbonyl }
anino)g%@n?n tn2edopyri di n- 2-y1) - 1Hpyrr ol e- 3- car boxyl at e PBI/US2010/04730¢

N-net h
am no) phenoxy

pyridin-2-yl1}

Y2448 (3- met hyi phenyl ) ani no] car bonyi }

- 1Hpyrrol e-3 -carboxan de 90

°\ oh, 1-tert-butyl 2-methyl 4-{6-amino-4-[4-({[(2-fluoro-5-
140 | %q 576 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
= T pyrrole-1,2-dicarboxylate
e
]‘(
141 © g 417 1-(4-{[2-amino-6-(1 H-pyrrol-2-yl)pyridin-4-ylJoxy } phenyl)-3-(2-
| ’ fluoro-5-methylphenyl)urea
' )
Ly
o 4-{4-[4-({[(2-fluoro-5-
142 8 B 446 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-
z B /j pyrrole-2-carboxylic acid
o O J @ methyl 4-{4-[4-({[(2-fluoro-5-
143 S eny 460 | methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-y1}-1H-
L, - \ y pyrrole-2-carboxylate
! Y en,
H H F
: N N
E‘/
144 ° & 400 1-(2-fluoro-5-methylphenyl)-3-(4-{[2-(1H-pyrrol-2-y])pyridin-4-
[ 3 ylJoxy}phenyl)urea
e,
H
145 ° WQ 354 1-phenyl-3-{4-[6-(1H-pyrrol-2-yl)pyridin-3-yl]phenyl}urea
ROV
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512 1- {4-[(2- {4-[(3 -hydroxypiperidin-1 -yl)c arbonyl] -1H pyrrol-2-

yl } pyridi n-4-yl)oxy] phenyl} -3 -(3 -nethyl phenyl)urea 91 * z>=00 z rr-> Z
Z0,Z 0-20{140292- {4-[ (3 -hydroxypyrrolidin-1 -yl)caPb®nskj10/047800

-1H pyflr%gyéf-uyﬁ%yri di n- 4-yl ) oxy] phenyl } -3 -(3 -methyl phenyl )urea

., WD 2011/028995 1LID /L. t'I 1 (Lkt') PCT/US2010/047800 92 * Z oz Z |/
502 W (2,3 |-di hydrexypropyl)|-5- 1444-(1[ (3 - met hyl phenyl)am no]
car bonyl } amno) phepo pyridijn-2-y1} -1Hpyrrole-3 -carboxam de 93 «c¢) |
=z\ _ 456 N <
146 °

CH,

1-(2-fluoro-5-methylphenyl)-3-{3-[2-(1H-pyrrol-2-yl)pyridin-4-

386
yl]phenyl}urea

N 12 @ 186 1-(2-fluoro-5-methylphenyl)-3-{4-[2-(1H-pyrrol-3-yl)pyridin-4-

147
yl]phenyl}urea

1-(2-fluoro-5-methylphenyl)-3-{4-[2-(1H-pyrrol-2-yl)pyridin-4-
yl]phenyl}urea

148 ' : 386

3.1 Compound Synthesis and Characterization

5  Preparation of methyl 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrrole-3-carboxylate

)?L?
o—B QP
=
~
O

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
10 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).

15  Preparation of 3-(2-Bromo-pyridin-4-yloxy)-benzoic acid
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N- et hyl- 5-1444- (1[ (3- net hyl phenyl )am no] carbonyl }
am no) phenoxy] pyri di n-2-yl1} -1Hpyrrole-3 -carboxamde 94 * Z 0o z Z Z

0/ z 427 3NQ¢4@42 963- net hyl phenyl ) am no] carbonyl} PCT/US2010/047800
ani no) pRhoky]' By di n-2-y1} - 1Hpyrrol e-3 -carboxanide 95 0 Z 00 z Z Z O 443
N- hydr oxy- 5- 1444- (1[ (3- met hyl phenyl ) am no] carbonyl }
am no) pheno ridin-2-yl} -1Hpyrrole-3 -carboxamde 96 * Z 00 Z * Z oK
464
0
0
N
~
N Br

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 diluted with ethyl acetate (100ml), washed with

5  brine (3x50ml), dried over Na,SO,4 and evaporated to give a colorless oil. The oil was dissolved
in MeOH (8ml), and 2M NaOH solution (4ml, 8mmol) was added. The mixture was heated 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%.

10 "HNMR (DMSO-ds) &: 13.24 (br. s., 1H), 8.27 (d, ] = 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-tolyl-benzamide

oy

~
15 N Br

A mixture of 3-(2-bromo-pyridin-4-yloxy)-benzoic acid (170mg, 0.58mmol), HATU (265mg,
0.69mmol),) m-toluidine (93mg, 0.87mmol) and N, N-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

20 vacuo to give 3-(2-Bromo-pyridin-4-yloxy)-N-m-tolyl-benzamide as off-white solid. Yield:
150mg, 68%.
'H NMR (DMSO-dg) 8: 10.18 (s, 1H), 8.29 (d, ] = 5.9 Hz, 1H), 7.91 (d, ] = 7.6 Hz, 1H), 7.78 (s,
1H), 7.65 (t, 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)

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

LR MS (ES-): 381 (M-H), 383
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5- {443 -fluoro-4-(1[(2-fluoro-5- nethyl phenyl)am no] carbonyl}

am no) phenoxy] pyri di n-2-y1} -1Hpyrrole-3 -carboxylic acid 97 0 o z >=00 z Z
Z o/ 5%4NN4 dvezeg9sy 1( oxi do) - lanbda- 4- - sulf anyli dene] - BCTAS2¢10047808 -

met hyl p 86§F€éﬁfﬁ3] carbonyl } am no) phenoxy] pyri di n-2-y1} -1Hpyrrole-3
-carboxamde , ,,,WD 2011/028995 1LID /L. t'l_ 1 (Lkt") PCT/US2010/ 047800

98 Z. / 561 2- hydroxyet hyl 5-(4-144( { [4-chloro-3 -
(trifluoromethyl)phenyl] am no} carhaonyl)am no] phenoxy}pyri di n-2-
y1)- 1HP59W%0@-@%@r%w-wréﬂw-}dwgﬁ 62é1210r0z.5-methquhgntégkenzam&e

5-(4-14-[( -chIorq;S- (trifluoromethyl)phenyl] am no}
car bonyl ) a ] phenoxy} pyridin-2-
y1l) - N[ dio S&Tffﬂ-1anbda-4--su1fany1idene]-lFprrroIe-S- car boxam de

y
N (e}
|/
N Br

A mixture of 3-(2-bromo-pyridin-4-yloxy)-benzoic acid (200mg, 0.68mmol), HATU (312mg,

5 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%.

10
Example 1
[({5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl } phenoxy)pyridin-2-yl]-1H-

pyrrol-3-yl} carbonyl)amino]acetic acid

F
I] H F
N.?
0
N 0
O

-

N~/ N
H N \roH
0

15  To a stirred solution of methyl [({5-[4-(2-fluoro-5-{[(2-fluoro-5-
methylphenyl)amino]carbonyl } phenoxy)pyridin-2-yl]-1H-pyrrol-3-yl} carbonyl)aminoJacetate
(110mg, 0.21mmol) in a mixture of solvents THF/MeOH (5ml/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

20  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)amino]acetic
acid as white solid. Yield: 100mg, 93%.

'HNMR (DMSO-dg) 8: 12.41 (br. s., 1H), 11.87 (br. s., 1H), 10.12 (s, 1H), 8.42 (d, ] = 5.6 Hz,
1H), 8.19 (t, ] = 6.0 Hz, 1H), 7.95 - 8.04 (m, 2H), 7.63 (dd, J=10.1, 8.7 Hz, 1H), 7.41 (dd, J =

25 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),

63



100 07: cfi 22 z 22 \ 22 608 met hyl 4- IN-RS- {4444 {

[ (2-fluoro-5- nethyl phenyl)am no] carbonyl} am no)phenoxy] pyridin-2-yl}

- 1Hpyrr %lbwe 2011/02899ar bonyl ] - S- et hyl sul f oni m doyl } but aRCRUS2010047800 0, ' Jr
0 9 2P FYAIBN [ di net hy1(oxi do) - lanbda- 4- - sulf anyli dene] -5- {4444 {

[ (2-fl uoro5-net hyl phenyl ) am no] carbonyl} am no)phenoxy] pyri di n-2-y1}

- 1Hpyr riode«d, €531 boxadyil Hg, A2 (dd, x62.%, 2B Hz,61H), ALY T £ 2.93)z 2H)(227 (s, [ ( 5-
1444- (1] (2-fl uoro-5- met hyl phenyl )am no] carbonyl}

am no) noxy] pyri din-2-y1} -1H pyrrol-3 -yl)c arbonyl] am no }

et hyl) oy W (- N&p3(fRpoxyl ate 103 - t rz )= rz

5  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 F
N.?
O
x O
O
N

N
L N
®)

Similar procedure as Example 1.

10 'HNMR (DMSO-dg) 8: 11.95 (br. s., 1H), 10.12 (s, 1H), 8.44 (d, ] = 5.9 Hz, 1H), 8.33 (t, ] = 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")

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

Preparation of 4-(3-Aminophenoxy)-2-chloropyridine

L,

AN

~
N Cl

20 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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zr 502 N, N-di et hyl -5- {4444 { [(2-fluoro-5- nethyl phenyl)am no] carbonyl}
anino)phenoxy]pyridin -yl} -1Hpyrrole-3 -c arboxamde , ,,,W 2011/028995
1LID / tl WOI201111) stt ) PCT/ US2010/ 047800 104 # or 2Z ZPCA/US2@0047800

-(2-11 § Iphenyl) 3 - {4-[(2- 14-[(4-methyl pi perazin-1 - yl)c

ar bonyl | -lkkpyrrol 2-yl1} pyridin-4-yl)oxy] phenyl } ure a 105 * 272) . Z. |/
543 5- iday ArfdMiaieslomb-chiogidiydrptsnylujiaginith] 3 0e40% @Y At /hexanes, to afford 4-
Z‘Tbgg;%g%g%]e %lrolxgl 2@E]Q7q_pyr1d1ne (% 63 g¥%5‘%5 Iagél %roj{)vn syoI 1?1t hyl)-1Hpyrrole-3 -c

144- (1244- (aziridin-1-yl carbonyl)-1H pyrrol -2-yl ] pyridin-4-

Preparation of methyl 5-[4-(3-aminophenoxy)pyridin-2-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
10  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-aminophenoxy)pyridin-2-yl]-1H-pyrrole-3-
carboxylate (2.85 g, 51% yield).
15
Example 3
({[5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrol-3-

yl]carbonyl }amino)acetic acid

O CH,
H /
N @)

N N
H f{ﬂ>—OH
o}

25
Similar procedure as Example 1.
'H NMR (DMSO-dg) 8: 12.42 (br. s., 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. s.,
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yI} oxy) phenyl] -3 -(2-fluoro-5-nethyl phenyl)ure a 107 * Z /-00 z 2Z z.
5-1444- (1] (2-fluoro-5- nethyl phenyl)am no] carbonyl}

am no) ]1[1152899& n-2-yl} -1Hpyrrol e-3 -carboxam de 1@8TNS2018A4%80RZ Z 461

5- 1444 fll(G‘(f'r)o 5- net hyl phenyl ) anmi no] car bony! }

am no)phenoxy] pyridin-2-yl1l} -Nhydroxy-1H pyrrol e-3-carboxam de 109 trz)-=.

zr 486 11@47(112&145(3H£t6.8ﬁ 16.98 (] CHROOYA k-, 1H) 056 Gl 18),\8.81p\dr § €ism Az, yl }

oxy)pheg 5 &1% fl uoro-5- et hyl phenyl )ure a , ,,, WD 2011/028995 1LID
1220k 3PCT/ US2010/ 047800 110 * = 0z, 7 ) \

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

5  Example 4
methyl ({[5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrol-3-

yl]carbonyl }amino)acetate

(@] N =
H*Q
A

10

15  Similar procedure as Example 3.
'H NMR (DMSO-dg) 8: 11.88 (br. s., 1H), 10.19 (s, 1H), 8.40 (d, ] = 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)

20 LR MS (ES+): 475 (MH), 497 (M+Na")
LR MS (ES-): 473 (M-H)

Preparation of 2-Chloro-N-(3-nitrophenyl)pyridine-4-amine

Cl N
25  To a degassed (15 min, Ny) 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,CO3 (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
30 product washed through into the filtrate. The filtrate was concentrated to afford 2-Chloro-N-(3-
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504 5- 1444-(1[(2-fluoro-5- nethyl phenyl)am no] carbonyl}

am no) phenoxy] pyri di n-2-y1} -N-(3 - hydroxypropyl)-1H pyrrole-3

- car boxgwoeominesvz- y "o o 2Z \ / 0-& 549 2-(2-nmet hoxy@Chaxsg)ieokisho 5-
1444-(X]?g 22 fMddfd?5- met hyl phenyl ) ani no] car bonyl }

am no) phenoxy] pyri di n-2-y1} -1Hpyrrol e-3 -carboxylate 112 * 0Z. 2Z Z. 474
N- et hylmﬁephlbﬂﬂlép}(rﬂc{nﬁéél-fahmm o-Dbrighetyblydvwp baity | Additioel] pfballubt(mé}d dollected from
amno)p eno i di n-2-y1} -1Hpyrrole-3 -c_arboxam de 113 %]:. -z, -\ 7
505  2b tﬁ‘gvp@ C%@ﬁra@@p@ﬁ the pigyipussiiltngiey phietpvashipe)ith GBpCleaMBonyl }
ani no) F}ﬂﬁﬂm@ﬁéﬁtﬁﬂ. rfaaddount SPMb AR @0 Bect &PV ROXYS gis1ohItkid). or - 24\ 27

5  Preparation of tert-Butyl 2-chloropyridin-4-yl(3-nitrophenyl)carbamate

j\Oj)j\NJi)\NO

X

~

Cl N

2

To a stirring solution of 2-Chloro-N-(3-nitrophenyl)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
10  warmed to rt 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 (MgSQ;,), and
concentrated. A dark oil was afforded, which was passed through a pad of silica gel, eluting
with 1:1 EtOAc/hexanes. Concentrated and dried under high vacuum to afford fers-Butyl 2-
chloropyridin-4-yl(3-nitrophenyl)carbamate (3.65 g, 96.5% yield).
15
Preparation of methyl 5-(4-(tert-butoxycarbonyl(3-nitrophenyl)amino)pyridine-2-yl)-1H-
pyrrole-3-carboxylate

>kOj)j\N/<j\N0

X
P
N
\
MeOZC
A mixture of tert-Butyl 2-chloropyridin-4-yl(3-nitrophenyl)carbamate (3.65 g, 10.43 mmol),
20  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 N,. A solution of 2M K,CO; (8.76 mL) was added,
followed by dioxane (67 mL). The reaction vessel was 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

25  with EtOAc. The filtrate was concentrated to afford a dark oil, which was purified via column

chromatography cluting with 30-50% EtOAc/hexanes to afford methyl 5-(4-(tert-
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Z. | 504 5- 1444-(1[(2-fluoro-5- nethyl phenyl)am no] carbonyl}

am no) phenoxy] pyridi n-2-y1} -N(2- nethoxyethyl)-1H pyrrol e-3-c arboxam de
115 2Z Q WO2011¢0288#8 5- 1444- (1[ (3- met hyl phenyl ) ani no] caChArsgéip/047800

am no) p 8 hoxy]' oy¥ i di n- 2- y1} -1Hpyrrole-3 -carboxylic acid , ,,, WO

2011/ 028995 1LID /L. t'1_ 1 (Lkt") PCT/US2010/047800 116 -0 z o -0 =0 z

- z= 44%utoxycarbonyl@hipbhenyl)amino)pyridine-2-yl)-1H-pyrrole-3-carboxylate (2.98 g, 65%
5-{4-[ 4- ({{)(Smat hyl phenyl ) am no] car bonyl } am no) phenoxy] pyri di n-2-y1} - 1Hpyrr
ol e- 3- AFIBbRANrangeopl. «

Preparation of methyl 5-(4-((3-nitrophenyl)amino)pyridin-2-yl)-1H-pyrrole-3-carboxylate

H
N =
\

5 MeO,C
Methyl 5-(4-(tert-butoxycarbonyl(3-nitrophenyl)amino)pyridine-2-yl)-1H-pyrrole-3-carboxylate
(0.40 g, 0.91 mmol) was taken up in toluene (38 mL) and S10, (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. The solid was taken up in
10 hexanes and filtered. The solid was then washed with CH,Cl,/hexanes to afford methyl 5-(4-((3-
nitrophenyl)amino)pyridin-2-yl)-1H-pyrrole-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

X

Ho
N N/
\ |

2

s MeOC
Methyl 5-(4-((3-nitrophenyl)amino)pyridin-2-yl)-1H-pyrrole-3-carboxylate (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

20  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,Cly/hexanes (1:2) and dried under high
vacuum to afford methyl 5-(4-((3-aminophenyl)amino)pyridin-2-yl)-1H-pyrrole-3-carboxylate

(1.15 g, 96% yield) as a tan solid.
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Z o0 99- ZZ 0 464 5-1442-f| uoro-4-(1[ (2-fl uoro-5-
nmet hyl phenyl ) am no] car bonyl } am no) phenoxy] pyri di n-2-y1} - 1Hpyrr ol e- 3- car boxy
WO011/028998 - 9 r z. 00 Z) zr o 478 nethyl PCT/US2010/047800

l'ic acHg :
5- 1442-FPlof §148F1[ (2-1 uor o- 5-
met hyl phenyl ) am no] car bonyl } am no) phenoxy] pyri di n-2-y1} - 1Hpyrr ol e- 3- car boxy

late 119 zoo zr 500 5-(4-14-[ (1] 4-fl uoro- 3-
(trifluoronethyl)phenyl]am no}carbonyl)am no] phenoxy} pyri di n- 2-
y1) - 1H %-3 carboxylic acid 120 zoo z r o 514 met hyl

5-(4- 14 A AB4 23f I h 2-yl le-3-carboxylic acid
(triquoE ﬁ% yI)p nyPT)nFﬁg?gg %%H”??%%?%olﬁh %éxy}%;??elﬁ?rfmylcam
y1l) - 1H pyrrol e- 3-carboxyl ate 121 2Z 2Z

s 2 J’\é
HN NT
H /
N o)
0

OH

To a stirred solution of methyl 5-[4-({3-[(3-methyl-2-furoyl)amino]phenyl }amino)pyridin-2-yl]-
10 1H-pyrrole-3-carboxylate (10mg, 0.024mmol) in a mixture of solvents THF/MeOH (5ml/5ml)
was added 2ml of 1M NaOH (2mmol) solution. The 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, washed with water, and dried in vacuo to give 5-[4-
({3-[(3-methyl-2-furoyl)amino]phenyl } amino)pyridin-2-yl]-1H-pyrrole-3-carboxylic acid as
15  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

20

25 A mixture of 3-methyl-2-furoic acid (22 mg, 0.18mmol), 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

30 were filtered, washed with water and dried in vacuo to give methyl 5-[4-({3-[(3-methyl-2-
furoyl)amino]phenyl }amino)pyridin-2-yl]-1H-pyrrole-3-carboxylate as off-white solid. Yield:
10mg, 15%.
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Z. 517 5-(4- 14-[(1[4-chloro-3 -

(trifluoronethyl)phenyl]am no}carbonyl)am no] phenoxy} pyri di n- 2-

yl) - 1I—I-]%£I_\i’_?abm(ﬁs&9ar boxylic acid , ,,,WD 2011/028995 1PCIDUSR010{041800 1

(Lkt") U52d497047800 122 0 22\ 22 / 531 met hyl 5- (4-

14-[(1[4-chloro-3 - (trifluoronethyl)phenyl] amno }

car bonyH) mmMRI@misenay B} py.60 thirns. 2tHY 12 3% kbipyr, 1 B),e-03-403r o) Bl 131, 128 5*HZZ) =.

o/ 463 4- 14-[4-( 1$ ﬁ-fl uor o- 5- me%&il phen%I éam’ no] carbonyl }

ani no) pBnd29 1y A P Azal Hy 7y Hidobhd feblz- 1Ry BRI &.» ald).d- 2. ¥ =55 Hzz1H). o
90

4 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)
5 LR MS (ES+): 417 (MH)
LR MS (ES-): 415 (M-H)

Example 7
5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)aminoJcarbonyl } phenoxy)pyridin-2-yl]-N-
10 hydroxy-1H-pyrrole-3-carboxamide

Similar procedure as Example 1.

'H NMR (DMSO-de) &: 11.85 (br. s., 1H), 10.56 (br. s., 1H), 10.12 (s, 1H), 8.66 (br. s., 1H),
15 841(d,J=5.6Hz, 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)

20  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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2- hydroxyet hyl 4- 14-[4-(1[(2-fluoro-5- nethyl phenyl)am no] carbonyl}

am no) phenoxy] pyri di n-2-y1} -1Hpyrrole-2-c arboxylate 125 [/ 572

11- [(5-]#440-2 wyoe29951 uor o- 5- et hyl phenyl ) am no] car bonyPET/US2010/047800

ani no) phenokyT' Py di n-2-y1} -1H pyrrol -3 -yl )carbonyl ] pi peri di n-4-y1}
acetic acid 126 9 99. z. / 586 nethyl 11 - [(5- 14-[4-(1[(2-fluoro-5-

met hyl Bisiilyt precddied acBxdgpiyll} am no) phenoxy] pyridin-2-y1} -1H pyrrol -3

-yl )c arbonyl ] pi per.i di n-4-¥ acetate 127 6' z>=00 z= 0/ 520 N-(2,3

- di hydr@%@%ﬁ}ﬂ)ﬁﬁa\/ﬁ)’[ﬁ- %@N‘@-}I uor o- 5- met hyl phenyl ) ani no] car bonyl }

am no) qngwéﬂggxgiﬂi(pf_ﬁ yl} -1Hpyrrole-3 -c arboxamde , ,,,WD 2011/028995
ILID /L. t'1T_ 17 (Lkt") ECT/ US2010/ 047800 128

5  Example 9
N-(2,3-dihydroxypropyl)-5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl } phenoxy)pyridin-
2-yl]-1H-pyrrole-3-carboxamide

OH

10 Similar procedure as Example 1.
'H NMR (DMSO-dg) 8: 11.83 (br. s., 1H), 10.11 (s, 1H), 8.41 (d, J = 5.6 Hz, 1H), 7.89 (d, ] =
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=1.5Hz, 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, J = 5.0 Hz, 1H), 4.53 (t, ] = 6.0 Hz,
15 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
20 N-(2-fluoro-5-methylphenyl)-3-[(2- {4-[(3-hydroxypyrrolidin-1-yl)carbonyl]-1H-pyrrol-2-
yl}pyridin-4-yl)oxy]benzamide
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490 5- {4444 { [(2-fluoro-5- nethyl phenyl)am no]carbonyl }
am no) phenoxy] pyri di n-2-y1} -N(2- hydroxyethyl)-1H pyrrol e-3 -carboxam de

129 , g WO 2p1L12899sF O CH, OH 530 1 -(2-fl uoro-5-net hyl po@ns201084780¢ 4- [ ( 2-
{4- [(f’ﬁyﬂFB%%ﬁiﬁerldln 1 - yl)carbonyl]-1H pyrrol -2-y1}
pyri di n-4-yl)oxy] phenyl } urea 130 521 2,3 -di hydroxypropyl 5- {4444 {

[ (2- 1] uoktixtare ofes- BB Rldoj@ Simahylgmichpioytbaman)-pagrxe Noyydipyd-yigi H-2- y 1}
- hpyr rp%llrr%le% -cgrb&rqt?l?cxg/cll ES%mlg?% l2|rnrnol)L HA"148(255mg, 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
5  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%.
'H NMR (DMSO-dg) 8: 11.91 (br. s., 1H), 10.12 (s, 1H), 8.42 (d, J = 5.6 Hz, 1H), 7.89 (d, ] =
10 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)
15
Example 11
5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl } phenoxy)pyridin-2-yl]-N-hydroxy-1H-

pyrrole-3-carboxamide

20

Similar procedure as Example 10.

'H NMR (DMSO-de) &: 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, ] = 7.9 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
25 (dd,J=10.3,8.5Hz, 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)
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2- hydroxyet hyl 5- {4444 { [(2-fluoro-5- nethyl phenyl)am no] carbonyl}

am no) phenoxy] pyri di n-2-y1} -1Hpyrrole-3 -c arboxylate 132 11 516 1
-(2-11 Wﬁ)&orlnmz Bphenyl) 3-(4- 1[244- { [(3R) -3 - hydroxyspe10okisde n-1 -yl ]
carbon;/ﬁ%}s/ Th -2-yl)pyridin-4- yl]oxy } phenyl)ure a 133 * 2Z -0 2Z

Z. | 516 1 -(2- quoro 5- et hyl pheny1)-3 -(4- 1[244- { [(3 5)-3 -
hydr OXymypa’raﬂdrdifﬁB—-d2=thbr(i})@zfibmndy-bl}oxy}HmmrdhEhZéﬂe yd:l)i@m’tlh}dieﬁteﬂ yl]o

phenyl )u . .., WD 2011/028995 1LID /L. t'I_ 1 (Lkt") PCT/ U82010/ 047800
134 m 5- 1444- (1[(2-fluoro-5- nethyl phenyl)am no] carbonyl}
am no) phen yridin-2-yl1l} -1Hpyrrole-3 -carboxylic acid 135 1
COOCH;,4
®
N~ ~Cl

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

5  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

10 (MgSQ,), filtered and evaporated to give 3-(2-Chloropyridin-4-yloxy)-4-fluorobenzoic acid

methyl ester. Yield: 3.10 g.

Preparation of 3-(2-Chloropyridin-4-yloxy)-4-fluorobenzoic acid

By
O COOH

X
P
N

Cl
15  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 then extracted with EtOAc
(3x25 mL). The extract was dried (MgSQ,), filtered and evaporated to 3-(2-Chloropyridin-4-

20 yloxy)-4-fluorobenzoic acid. Yield: 2.22 g, 83%.

Preparation of 3-(2-Chloropyridin-4-yloxy)-4-fluoro-N-(2-fluoro-5-methylphenyl)benzamide
F
H F
O
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0- HNN 11 CH3 o /o -CH3 460 nethyl 5- 1444-(1[(2-fl uoro-5-

met hyl phenyl ) am no] carbonyl} am no)phenoxy] pyri di n-2-y1}

- 1H pyrir, gNG-ﬂHﬂRSSbeyI ate 136 460 net hyl 4- 1443- (1] PRTUSC@0.04 100

met hyl plﬁg ﬁf/lrférﬁf\r'i'd] car bonyl } am no) phenoxy] pyri di n-2-y1} -1Hpyrrole-2-c

ar boxyl ate 137 -0, , TC-0, -0z r 522

N- [ di meA bylufioxo ) 2-Cardolarttin-g ull d:anyi-flaeaednzek-acid (2.22 g, 8.29 mmol), 2-fluoro-5-

1444- (1] (2-fl yuor o5- et hyl phenyl ) am no] car bopyl s s i

ani no) phe 151%}1]?1592%-8@ B Qf@@mﬁi 9%?%?1%@2@%%3%@5%1% g getramgthyglurongm
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

5 invacuo 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%.
10

Example 12
methyl 5-[4-(2-fluoro-5-{[(2-fluoro-5-methylphenyl)amino]carbonyl } phenoxy)pyridin-2-yl]-1H-

pyrrole-3-carboxylate

15 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-dioxaborolan-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)
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

20 nitrogen and heated at 100°C for 15 h. The cooled reaction was mixed with dichloromethane and
filtered through Celite. The red solution was evaporated. 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%.

25
Example 13
5-[4-(2-fluoro-5- {[(2-fluoro-5-methylphenyl)amino]carbonyl } phenoxy)pyridin-2-yl]-1H-

pyrrole-3-carboxylic acid
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rz -Tr 474 4- 1444-(1[ (2-fluoro-5- nethyl phenyl)am no] car bonyl }
am no) phenoxy] pyri di n-2-y1} -N, Ndi met hyl- 1H pyrrol e-2- car boxam de 139 #

/c)zr Or20t1/0’289$59 4- 1444-(1[ (2-fluoro-5- nethyl phenpCrarmseojo4sas bonyl }
am no) |d| n- 2- yl} -Nrrethyl 1H pyrrol e-2-carboxam de , ,,,WD
2011/ 028995 1LI D/L t'I_ 1 (Lkt") PCT/US2010/047800 140 A/ 576 1
-tert-bufyl -2 net hyl 4 16- ani no- 444- (1[ (2-fl uor o-5- met hyl phenyl ) ani no]
carbonyl} a 0) pﬂlenxy] pyridin-2-yl} -1prrro| e-1, 2-di carboxylate 141 0 t
Z Z 0 Z 47 AN amnoG(lH—pyrroI 2-yl)pyridin-4-yl] oxy }

b- met hyl phenyl )ure a 142 *

Similar procedure as Example 12.

'H NMR (DMSO-dg) 8: 12.03 (br. s., 1H), 11.85 (br. s., 1H), 10.11 (s, 1H), 8.42 (d, ] = 5.6 Hz,

1H), 7.98 (d, J = 6.2 Hz, 2H), 7.62 (t, ] = 9.4 Hz, 1H), 7.43 (br. 5., 1H), 7.30 - 7.39 (m, 2H), 7.08
5 -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)

Example 14
N-ethyl-5-(4- {3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-3-carboxamide

Q\ i
H

10

15

Similar procedure as Example 31.

LR MS (ES+): 453 (M+Na")
20  Example 15

N-(2,3-dihydroxypropyl)-5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-

pyrrole-3-carboxamide

25

30
Similar procedure as Example 31.
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Z 0 Z - 446 4-1444-(1[(2-fluoro-5- nethyl phenyl)am no] car bonyl}
am no) phenoxy] pyri di n-2-yl1} -1Hpyrrol e-2-carboxylic acid 143 * Z o Zz 0/Z
460 et 0420111049,995( 1[ (2-fl uoro-5- nethyl phenyl)am no] earhsre04047800
am no) p |d| n-2-yl} -1Hpyrrol e-2-c arboxylate 144 * 2- 0 Z 402
1-(2-f|uoro 5 met hyl pheny1)-3 -(4- 1[2-(1Hpyrrol-2-yl)pyridin-4- yl] oxy }
phenyl )'erneVR SO 3541 1.83 phreqyl HPB 10.21446H 18H0yd, 00! 5244 JRY,.85 @ B= 6.0
-yl] phenyl H} ure a 2011/ 028995 1LID /L.1 (Lkt') PCT/US2010/ 047800
, 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,
5 3H)
LR MS (ES+): 499 (M+Na")

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

Example 16
10 5-(4-{3-[(3-methyl-2-furoyl)aminoJphenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxamide

15

Similar procedure as Example 31.

'H NMR (DMSO-dg) 8: 11.83 (br. s., 1H), 10.21 (s, 1H), 8.40 (d, ] = 5.9 Hz, 1H), 7.77 (s, 1H),
20 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

25  N-hydroxy-5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-3-

carboxamide

30

Similar procedure as Example 31.
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10

15

20

25
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WO 2011/028995 PCT/US2010/047800
18572 PC1 (AY)

'"H NMR (DMSO-dg) &: 11.84 (br. 5., 1H), 10.49 - 10.64 (m, 1H), 10.20 (s, 1H), 8.60 - 8.74 (m,
1H), 8.39 (d, J = 5.9 Hz, 1H), 7.65 - 7.81 (m, 3H), 7.41 (t, J = 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-yl]oxy } phenyl)-3-methyl-2-

Q\ i

)t N)%
H

N O/

@)
N7 N
H ()
""OH

furamide
Chiral

Similar procedure as Example 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, ] =
1.5Hz, 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)

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 (Iml, Smmol). The mixture was heated at 70°C for 3 hours, cooled to room
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H

-yI)pyridin-4- 147 411 <c¢, s 386 yl]phenyl } ure a H -

10

15

20

25

WO 2011/028995 PCT/US2010/047800
18572 PC1 (AY)

temp, and poured into 100ml of water. 2M HCI 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,CI, (10mg, 0.012 mmol) was added to a thick-walled
reaction vessel and purged with N,. A solution of 2M Na,COs (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}-1H-pyrrole-3-carboxylic acid methyl ester
(150mg, 58% yield).

'HNMR (ds-DMSO): 12.14 (br. s., 1H), 10.11 (s, 1H), 8.43 (d, I =5.6 Hz, 1H), 7.89 (d, ] =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)
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148 im" 4 CH, 386 1 -(2- fluoro-5-nethyl phenyl)-3 -
1442- (1H pyrrol -2-yl)pyridin-4- yl]phenyl } ure a 3.1 Conpound Synthesis

and Chalé‘3 Oemlzﬂassl%n 5Preparation of nethyl PCT/US2010/047800
5-(4,4 52 Fat' At hyl-1, 3, 2-di oxaborol an-2-y1)-1H pyrrol e- 3-car boxyl ate
To a m xture of methyl - 1I-|-pyrro|e30arboxy|ate(5 g, 39.9 mol),

bi s( pi Ma@edp @) di boron (5.37 g, 21.1 nmmol ),

4,4 -di-tert-butyl-2,2" -bipyridine (0.054 g, 0.20 nmol) and [Ir(Ow)(COD)] 2
(0.067 g, 9 | ) was added cycl ohexane (60 nlL). The m xture stirred 10
at 90C f A he m xture was cooled to roomtenperature and
filtered,] washing w yh anpl e anounts of water and tw ce with hexanes. The
light o e soli d was collected and dried in a vacuum oven at 55C to
afford I
5-(4,4,5N5-t thyl 1, 3, 2- di oxaborol an- 2-y1) - 1Hpyrr ol e- 3- car boxyl at e

(6.99 g, 70%¥i el Wreparatlon of 3-(2-Brono-pyridin-4-yl oxy)-benzoic

acid , 0, WD 2011/02899%° 10D /L.1 (Lkt') PCT/US2010/047800 A mi xture of
2- brono- 4-chl oro-pyridi ne (200ng, 1.04nmmol), nethyl-3-hydroxybenzoate
(158ng, 1.04mml), cesium carbonate (507ny, 1.56mmol) in 10ml of anhydrous
DMSO "‘@mﬂ%ﬁ%@@e&?e 86F fn e 25 hours. The mi xture was diluted with ethyl
acetate (10 washed th 5brine (3x50nml), dried over Na2SO4 and

evapor &, bdihydrog]yp@pal TH-¢B [ Ssmicibiyl-2-{Tiog] aininojgiendi g pytidiee -y - I OHT¢I831 ) |

and 2M Nahr? @gl ution (4nml, 8mml) was added. The m xture was heated at 60C
for 20 R poured into 50nmlL of water, and acidified to pH = 4. The
precipitates were filtered, washed with water and dried in vacuo to gi ve
3-(2- brono-pyridin-4-yl oxy) benzoic acid as white soli d Yi el d: 170rrg, 56%

101H NNRamisE? d6) 6: 13.24 (br. s., 1H), 8.27 (d, J = 5.9 Hz, 7.87

d, J 8 7 19 d, J =
51 v Hﬁ%ﬁlk%@amoxﬁnh%%@ gl g Pﬁﬁol?szfﬁé %ﬁwig( Y 593
Preparati on (2 Br onmo- pyri di n-4-yl oxy)-N-mtol yl -benzam de 15

10
Similar procedure as Example 19.

'H NMR (DMSO-dg) 8: 12.03 (br. s., 1H), 11.86 (br. s., 1H), 10.19 (s, 1H), 8.42 (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)
15

Example 23

5-[4-(3-m-Tolylcarbamoyl-phenoxy)-pyridin-2-yl]-1H-pyrrole-3-carboxylic acid methyl ester

Similar procedure as Example 20.

79



A m xture of 3-(2-brono-pyridin-4-yloxy)-benzoic acid (170ng, 0.58muol ),
HATU (265ng, 0.69mmmvl),) mtoluidine (93ng, 0.87mmmol) and

N, N-di i & Oagyﬂ/(mMI am ne (164ng, 1.28nmol) in anhydr ou®CDNS2¢1004BY0 was
stirred1 {<F drhAtVérrperature for 20 m nutes. The m xture was poured into
100nmL of water. The precipitates were filtered, washed with water and dried
in ZOVdHNMK)(MQ-&?(ESZiBH@(m? PYTHHI10:18Y, 100y 4B dnt-08 ¥ IHAD eAy andTi@l, s
off-white solid. Yield: 150r’rg7, 68% 1H NVR (DMVMBSO-d6) 6: 10.18 (s, 1H),

8. 29(d,7-9Hzpl1), (iz/8 (s.-)H), 7.561 7(68, (np 3H), B384z 7.481m, 3H). 7821 €, J 1 AR, zz,.léis)r%-ﬂ; J =

7.9 Hz,  1E) 3B- _4. ( 74 —N : 7.16 -
725 (6 3h 655 T it \ ISR @yt el ga o o lEas i T 1
2.29 (9,RBH) (B )LBOMMAESY) : 405 (MrNa 407 LR MS (ES-): 381 (MH), 383 ,
0, WD 2011/ 028995 10D /L. 1 (Lkt') PCT/US2010/ 047800 Preparation of

3- ( 2- BridhdIpYET-Hi%0 4MHdxy) - N (2- 1 uor o- 5- net hyl - phenyl) - benzani de A

m xture of 3-(2-brono-pyridin-4-yloxy)-benzoic acid (200ng, 0.68mmol), HATU
(312ng, 50.82mmol),) 2-fluoro-5-nmethylaniline (125nmg, 1.0mmol) and N,

N-di i sopropyl et hyl am ne (193ng, 1.5nmol) in anhydrous DVF (10ml) was
stirred at 60C for 90 m nutes. The m xture was poured into 100m. of water.
The precipitates were filtered, washed with water and dried in vacuo to

gi ve 3-K@niploPd- pyri di n-4-yl oxy) - N- (2-fl uor o- 5- et hyl - phenyl) - benzam de as

of f -whi t olid. Yield: 200ny, 74% 10 ample. 1 5 - [4-(2-flupro-5 - {
(201 1 et ATy g e ey TeREReRypppatidngs

- IHpyr rkroR-3 Xddbok@aRoNyl ) am no] acetic acid 0 15To a stirred solution
of methyl [({5-[4-(2-fluoro-5- {[(2-fluoro-5- methylphenyl)am no] carbonyl}
phenoxy) pyri di n-2-y1] - 1H pyrrol -3 -yl1} carbonyl)am no] acetate (110ny,
0.21mmol) in i xtyiregf solvents THF/ MeOH (5nil/5nml) was added 1M NaOH
solution (1 ).[The mixture was stirred at roomtenperature for 1
hour, and Onl of water. 2M HC1 was added until pH = 4. The
preci pitat red, washed with 20water and dried in vacuo to give
[ ({5-[4-(2flluoro-50 {[(2-fluoro-5- methyl phenyl)amino] carbonyl}

phenoxy) pyridi Yz ]-1Hpyrrol -3 -y1} carbonyl)am no]acetic acid as white
solid. Yield: H ng,o@QOTA) 11- INVR (DMSO-d6) 6: 12.41 (br. s., 1H),
11.87 (br. s., "1H), 10.T2"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 = 253.1, 1.6 Hz, 1H), 7.35 (dd, J = 7.3, 1.8 Hz, 1H), 7.27 (d, J
2. 20Hz, Sithihr proc@fiire asrEdBnfleR52H), , 0, WD 2011/ 028995

'H NMR (ds-DMSO): 12.13 (br. s., 1H), 10.13 (s, 1H), 8.43 (d, J = 5.9 Hz, 1H), 7.68 (d, ] = 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, ] = 5.1 Hz, 2H),
3.64 (q, J = 5.6 Hz, 2H), 2.44 (s, 3H)

25 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-

30 carboxylate

35 U/
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10D /L.1 (Lkt') PCT/US2010/047800 7.04 (td, J =5.3, 2.3 Hz, 1H), 6.81
(dJ 5.9, 2.3 Hz, 1H), 3.82 (d, J =5.9 Hz, 2H), 2.27 (s, 3H LR M5
(ES % % wzss&sExanpl e 2 methyl PCT/US2010/047800

[ ( {5 [41 (())E Mo 5- {[(2-fluoro-5-nmet hyl phenyl ) am no] car bonyl } phenoxy) pyrid
in-2-yl1]- 1H pyrrol -3-yl} carbonyl)am no] acetate Simlar procedure as
Exanple 1. 1011-1 NMR (DMBO-d6) 6: 11.95 (br. s., 1H), 10.12 (s, 1H), 8.44
(d,J—59Hz 1H) 8.33 (t, J =5.9 Hz, 1H, 797-803(m2H) 7.61 -
7.67 n[l r H) , 0 (s, 1H, 7.18
(br. nm}lre crf 5:&1 é%j&@-methylibﬁgoylgarampih)he&%y pyzrl@zz Zylrlﬁspx(rm 3H), 6.86
(br.

(B =t Fo T PR Ry B i 2,27 2 20 S

4-(3- Amlmembﬁmmpr@ybbdrbﬁdlpmﬁe dydleclﬁlorldé.?{EIzO- Hal aAOmQ(t)LIﬂﬁmﬁxﬂ) a@dadvi nophenol
(3.7 9, .34.0 30.7 9, 94. mol )
The ni dimedy mmaldfrt?r%% ’fﬂ]’ﬂ% rgﬂygs ér(b(bplr) M ﬁ%“%‘gato g,
33.79 Wt)fof"@ﬁ?lﬁ'g%q roJrﬁQerHﬁé%EMf@on‘@@ h§{[11'sr 'Tﬁg nftktule?Q%s ﬁ&ﬁredlmltso MvondiRg

m xture was cooled and diluted wth water. The aqueous sol ution was

ext r actveaemi SMrEWNaH(E)»(sommnrm)s addé‘dsumﬂgpﬁw 0. &kt pacistaws veere itrieded,

dried ovegg{g/%t% ntrate g;for ad rk 0|If5ge i O,V\D
2011/ 02%% wwerfnﬁ ”W‘?L&S@di Ay Fod e Vespuifisd byssilisd &5t a col um
chr @t pedARbYrap) élhilﬁ@wmltargrgtgaﬂ%?@amé@ﬂ)@ﬂéﬁ to tgP«e@f flﬁfr@xﬁ‘th&d 5-(4-{3-

(3- Ami nophenoxy) -2-chl oropyridine (6.6 89% as br own sol

Pr epar (1 oot 2nﬁgrqmangmmnoayﬁm@mm»yywynaiena cerpiylaie kb piite solice- 3
-carbo m xture of 4-(3-am nophenox 2-chl oropyridine (4.0 g,
60 1ol Spgs el ( Phenoxy)- i (409
(4,4, 5B NRIR @rgmma} 1 B1 260 @mabou@lza(k, 21y, 1943t P, @H@ By arivquylray, e

(6. 82 27.16mmo and Pd(PPh3)4 (4. g, 3. 63m"m|1)[ﬁ added to a thick
vvaI | ed r%lb@t 218h Nasskh4 ﬁn&%h?dédbv\m rluHNzé 86y 687 (i )éf722|\ﬁ $ooa H18.589

I 0. lLed
andlst he feggg §t1| ?e’g3 gtf ggE &o’r %}‘#H}ﬁ;fzgﬁf?@ %véégse:%ﬁé&/as 62!6333 to

roomte(gﬁH{)ature and the m xture was filtered over celite, washing with
Et 0Ac. The filtrate s _concentrated and the resultant dark oil was
st SR

purifi eIcRM togr aphy, eluting with 40-80% Et OAc/ hexanes to
afford /{ES{S) [4416@31‘ ﬁw nophenoxy) pyri di n- 2-y1] - 1H- pyrrol e- 3- carboxyl ate
(2.85 g 51 yi el d).

20  Example 26
5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino } phenoxy)pyridin-2-yl]-1H-pyrrole-3-carboxylic

QW
(@] N

CH,
T S
| o
N —
Nd oH

H

acid

Similar procedure as Example 32.

30 'HNMR (de-DMSO): 12.04 (br. s., 1H), 11.87 (s, 1H), 10.13 (s, 1H), 8.42 (d, ] = 6.2 Hz, 1H),
7.68 (d,J=4.7Hz, 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")
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Example 3 ( { [5 -(4- {3 -[(3 -nethyl-2-furoyl)am no] phenoxy}
pyridin-2-y1)-1H pyrrol -3 - yl] carbonyl} am no)acetic acid 25 Simlar
proced rggvegoﬁm e 1. 1FINVR (DMSO d6) 6: 12.42 (br. @®CTI/UBR)10/04B0O1 (br.
s., 1H) 22100 (¢) 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., ,

, WO 201K OPS@HBPATRUSRAI0/ 047800 1LID /L. 1 (Lkt") 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 M5 (ES-): 459 (MH 5 Exanple 4 nethyl

({[5-(4E}ga§ﬁ)[k(§7 met hy1- 2- f ur oyl ) am no] phenoxy} pyri di n-2-y1)-1H pyrrol - 3-

yl ] car bonyl'l am no)acetate 10 CH, 15Sim | ar procedure as Exanple 3. NVR
( DVBO- dBdthgl: 5- (38§ (F-orethyd-2-thichy)catBorlyd]afrsno } bhnox8) pd@id{rd2-yJi=1 15-prrble-3-1H) |
8.32 (t, J = 5[3.6 Hz, 1H), 7.76 (s, 1H), 7.65 - 7.72 (m 2H), 7.36 - 7.44
(m S2H)cardpxylaie g 3'="2'1 Hz, 1H), 7.08 (br. s., 1H), 6.90 (d, J = 7.3 Hz,
1H), 6.75 (dd, J = 5. . & Hzgy1H), 6.56 (s, 1H), 3.89 (d, J = 5.6 Hz,

2H), 3.60 (s, 3H, 2. s A3 20 LR M5 (ES+): 475 (WH), 497 (M+Na!) LR M5
(ES-): 473 (M H) Prgparat on 6} 2- Chl oro- N- (3-ni trophenyl ) pyri di ne-4-am ne
Cl 25To a degassed m n, suspensi on of 2-chloro-4-iodopyridine (3.0
g, 12.53 mmol), 3- nijdne (1.82 g, 13.18 nmol), BINAP (0.39 g, 0.626
mol ) and Cs2CO3 (8.16 g,/ Q4 mmol) in toluene (72 nL) was added Pd(OAc)2
(0.084 g, 0.374 nmol ). HThe reaction tube was seal ed and the m xture stirred
at 90C Similadfrobedufhas Brattiple 83was cooled to rt and filtered, washing with

Et OAc. . The or%]ﬁgl ellow solid collecte trf CH2C12 until all

I d was washed w
the 30pHoRlytk ( &) Oht ol Pri e Bk AB-1Pi(s.t 1Rt 235 TRESHM, f Ft Okes J = 5.0
concenty at agfqr o - : 13/ 95 47800
100 / L.ﬁ%ll?ﬂ’l’;'?i_k?ﬁ)@ (& g?ﬁh&ﬂ'%&@i 3 1S Bl R ﬁgﬁ‘i‘éfﬁﬁﬁﬁ%fsm i d.
Addi ti aned (myrietiuel73 \(ad Jcob bex s ek, 1HRM.aNE, 3), 2di1ae| It ed upon
concentration of thel\/[l)rev; ous filtrate, after washing with CH2C12. No
furPherl it A 1Mt Al anount of product col l ected was 2.85 g (91%

yi el d) . R MS (ES-): 432 (M-H)

Example 28
5-(4-{4-fluoro-3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-3-carboxylic

20 acid

25

To a stirred solution of methyl 5-(4-{4-fluoro-3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-
yl)-1H-pyrrole-3-carboxylate

30 (20mg, 0.046mmol) in a mixture of solvents THF/MeOH (5ml/5ml) 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 HCI 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 Jphenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxylic acid as light gray solid.

35 Yield: 19mg, 100%.
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S5Preparation of tert-Butyl 2-chloropyridin-4-y1(3-nitrophenyl)carbamate 0
>OANNO2 To a stirring solution of

2- Chl orl%-\mo 2811128998 phenyl ) pyri di ne- 4-am ne (2.70 g, 10. 82Trised1p/0u1800HF ( 45
m.) was 36‘6 o 'BOIN (6.32 nL, 45.3 mol ). The m xture was cooled to 0C, and
DVAP (0.0135 g, 0.110 mmol) and BOC20 (2.84 g, 12.99 mmol ) were added. The
m Xt ur eLRDAS (HB-WWal20gd-HYp rt and stirred for 18 h. The m xture was quenched
with ice and diluted with water. Extracted with EtOAc (3 x 200 nL), washed
with brine and water, dried (MgSO4), and concentrated. A dark oil was

af f or dgd,, Wil € was passed through a pad of silica gel, eluting with 1:1

Et OAc/ hexanes. Concentrated and dried under high vacuumto afford

t er t - Buhgthyls-(4 -fuowy3-{ Gimethy y2-figopiamop Indweyd3yg aytidine-g) {1 Bl-pBraje-396. 5%
yield). 15 Preparation of nethyl

5- (4- (t8F O-XB[?fe&ycar bony1( 3xni t rophenyl ) am no) pyri di ne- 2-y1) - 1Hpyrr ol e- 3-ca
rboxylate 0 >\ 0ANNO Me A ¥ xtGHe of tert-Butyl

2-chl oropyridin-4-y1( )carbamate (3.65 g, 10.43 nmmol),

20net hyl - (5-(4, 4,5, 5-{etranmet hyd-/£, 3, 2- di oxaborol an-2-y1)-1H pyrrol e-3-carb
oxyl ate (5.48 g, 21. mmol ), xantphos (0.72 g, 1.25 mmol) and Pd2dba3
(0.72 g, 0.79 mmol) ed @0 a thick walled reaction vessel and purged
vvitlla N2. A solution of 2 é8. 76 nL) was added, followed by dioxane
(67°nmL). The reaction vessdl wis“%eal ed and the mixture stirred at 105C for
18 h. TWimilaepotidune ¥esselpwas. cooled to rt and the m xture was filtered

2 Gar ko MR ETIVRES Pl O o U020 0 arthhchi Sl ooy bty (GMAT g bt

30- 50% / t d 3 ) 7 L oD
P (Llﬁ,ﬁfﬁgg? RS Lepa ol d Ryl Bsd dn (e §.02 - 7.18 B2 104 0809

but oxy caf.ohiiz( B nibta0dpheny |15) Bai 1hD) hy2 (dBhe-23 Y (0s) 3AH pyrrol e- 3- car boxyl at e

(2.98 q, % yd el % n.orange oil. Preparation of nethyl

5- (1343%3%% y%j Sa@%?ﬂ% Byr i din-2-y1)-1H pyrrol e-3-carboxylate HN NO2 HI
LR MS (ES-): 434 (M-H)

Example 30
N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5-(4-{3-[(3-methyl-2-
20 furoyl)amino]phenoxy}pyridin-2-yl)-1H-pyrrole-3-carboxamide

25

Similar procedure as Example 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, I = 1.5
30 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, J =29, 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)
35
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\ 5Me02C Met hyl

5-(4-(tert-but oxycarbonyl(3-nitrophenyl)am no)pyridine-2-yl)-1H pyrrole-3-c
ar boxyll%\txgogﬂllgg\égﬁ 0.91 Mol ) was taken up in toluene @E83/uUsR)10aK306i 02
(9.0 9 The m xture stirred at reflux for 20 h. The m xture was
cooled tort and filtered over celite, washing with EtOAc. The filtrate was
concenti-aigpte 30 a bri ght orange color. The solid was taken up in 10 hexanes

and filtered, The s was th washed with CH2C12/ hexanes to afford

ot hyl SHnd B Do ONGy by aoms Iy 1L DA YNGR dar boxy ! at e
(0.15 yell ow solid. Preparation of nethyl

5-(4- (%’%]Ogiﬁg/n%gﬁg@m%ﬁ%g?ﬂéﬁ%| n-2-yl)-1H pyrrol e-3-carboxyl ate 15Me02C
Met hyl 5-(4-((3-nitrophenyl)apino)pyridin-2-y1l)-1H pyrrol e-3-carboxyl ate
(1.32 g, 3.9 nmmol) @ akéh up in EtOAc/EtOH (1:1; 90 nL) and purged with
N2. Pd/C (10% O.¢45 g)N added and the m xture was stirred under an

at nosphere of H2 rt fof~“18 h. The mixture was filtered over celite,
washing with EtO H. oThe filtrate was concentrated, taken back up in
Et OAc 20and filtere —celite again to renove any residual catalyst. The
filtrate was concentf at eq}qﬁj n and taken back up in Et0OAc. The solution
was filtered and the filtrate was concentrated to afford a tan solid. The
soliod was washed with CH2C12/ hexanes (1:2) and dried under high vacuumto

fford pethyl . .
5- (4 ( (PO s 1 HARS Ry PP RO Smpeloheppy pyridin-2v A FBRIISe (1. 15 g,
Pg?((} )Lljlsgﬂgﬁj-ﬂoolxgﬁc:? gc(;% Q(SUErg@G ldjrnrnol) CH XX ]3@8131@0@ 891&5101—)@d/MN3d1{3b1K1bp}lethylarmne

a
5- [ 4- ({(43mg3LAEnpph)- lzzanlwdéw)lal}vﬁFr(éP@Héﬁ%ﬁl stigigd gbyoey feapgrapurg for- 1Hmigutes ol e- 3-

car boxyd i ti f %

C I SRR AR D el b mie v gied for
1015 pyanothee 1 B miduteoangdl e d(ihdmd)Oond od 24reroM HA1 azamddedrdeopiﬁlsesmmm S

THF/ MeOH (5 was ad 1M NaOH (2 sol uti on. e m xture

was hedted Ir%/pger%@@t%affqﬁe %ﬁgreégvnm%si aithowpregnd eﬂ%m%ﬁﬁéwgﬂﬁ ?39 tEnd-
poured tesh&g @Hwﬁaﬁrl- %Mr L r@d@t@grﬂj@ghgmpb ogg}gﬂggylf§§ﬁgtﬁ§lng

preci pi 'tered,” was cuo to give
5-[ 4- 2-furamide as white solid. Yield: 40rng, 6%

i bl VR Gkl Ly ST SLH e I TR & s E e TR 6. P (s

[ ( 30- maghyi27. Bmtowh)(ﬁmn?]mnvblﬁmm) Y29 @F.R:, 31y 1. ultﬂyrpyrm) b@oiidd J
car boxyl at e 20 ure of 3-me -2-furoic acid (22 , 18mmol ),

HA'rI]'Ud( 7381, 1.8 Heo dhinl 6.7 esld. N I9elf, 20z, ol;ﬂ/)L éﬁﬁ;@i armi h8 Hz45Hy, 4.20 3 &ﬁlﬁm) 1Hh
t 10 t
ForT owetty Bl fih 202 00 Uh 475 p0R0 B CTRET Al ey 10 mnutes,

am nophﬁnMS@smoz)%y(n\nde)Z y1l) - 1H pyrrol e- 3- car boxyl ate (50ng, 0.16mmol).
The m xture was stirred at roomtenperature for 3 hours and poured into
100m diR Mt €rS-):Hé (MBei pitates 30 were filtered, washed with water and
drigd in vacuo to give nethyl 544-03-[(3-nethyl-2-

furoyl ) am no] phenyl I am no) pyri di n-2-y1] - 1H pyrrol e- 3- car boxyl ate as

of f - whilxangpdd 321. Yield: 10ng, 15% , 2011/ 028995PCT/ US2010/ 047800

5-(4-{3-[(3-methyl-2-furoyl)amino Jphenoxy} pyridin-2-yl)-1H-pyrrole-3-carboxylic acid

30
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1LID /L. 1 (Lkt') 1FINVR (DMBO-d6) 6: 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 MW0200u@s8, 1H), 7.58 (br. s., 1H), 7.52 (d, JPETMSHDTIN) , 7.32
- 7.38 r?{‘ 5L )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) 5LR

M5 (ESHjo a slilrkd(sM'@tlohIBf M&tl(}ES-()ﬁl {34[L5-nidvhHi)2- Em@yi’)hlnﬁn(ﬂphenoxﬁlﬁﬁr({in? 25l0Ho- 5-
{[ (2 fl uor? am no] ar bonyl } phen

yl ph di N10
hydr oxyiialgyrcs Péylggc(i%au%h%ra@o Dap ﬁﬂméwrep%wi %ssf( WD Y 1{10ml) wes VR
br DVBO- dd@iec@mﬂ-%% %@ﬂzﬁﬁ% (ﬁ)mmgyg')soluﬁgn 5@%1?% Hﬁxtul% was]ﬂ'el)atzedma %g é Eathjfb'f) 8 h@ur§6
t J ':c’ogled td)-izqonitft)mpe?a.t@t@ and pom@d (imtp 2064n] ot?watzr (IM H@L Wasletd)ipd unm@H B 18

E g) %eiti[ﬁl%prfmgét%werﬁé’ﬂ credy @@Slﬁ@\p@h %me f;hﬁipéd %}16\%50@10 to E?VG IS'}JV{%
f |[ uor[es- hi‘e(l%d—ﬁﬁ'dfﬁ'y?)‘aﬁn@faﬁ%b%ﬁﬂ)‘l@ﬁﬁ @yf(ﬁ{ pyrrole 3-carboxylic acid as white solid.

4-1 ( 3- hy roxypﬂgerl
md Yiell: \WA0202506.028995 103 /L.1 (Lkt') PCT/US2010/ 047800 Simlar
0

(Mt ﬁ?dé‘ E%afg%%) L1 SRR (502283 11 42 22T (M BB! 1) B AR (FS1)y 931
2,

r

N- (2, 3-1g hmrmypmaxﬁ]), 251) [7427( 37 51 (&; mqu (br.etiny] penyg oy ani nE),xardonyl } p
henoxy) pyr|d| n2- I‘l’k rro e-3-carboxanmi de 10Sim | ar procedure as

Exaipl & 4J21§712§ 6) J6: 1.3 HzgBH).Be32 (8, 3H1 H) , 10.11 (s, 1H), 8.41
d, J= dJ-?OHzl 7.83 (t, J =5.6 Hz, 1H),

(7 77 (SERWS?}%Q((&%? ( 7.9 Hz, 1H), 7.?2 - 7.46((m 1H), 7.39 (d!_DJ =
15Hz, 7.35 (d, J = 7.3 Hz, 1H), 7.25 (d, J = 2.1 Hz, 1H), 7.09 -
7.16 H)I 7.02 - 7.06 (m 1H), 6.76 (dd, J = 5.7, 2.5 Hz, 1H), 4.77 (d,

J = 5 XIﬂ?ﬂp@i , 4.53 (t, J =6.0 Hz, 151H), 3.50 - 3.56 (m 1H), 3.25 -

3.30 4 | : SLRVVE. A X , 527
( I\/H\la!( ;Hl?_t )5 (4(3 gﬁsm%%%ﬂz( &%l}@lggéjlhgz?é%py@m ) Y- fFR1-3-afx M
20N- ( 2- f | ue#0~5- net hy| pheny1) - 3-[ ( 2-

{4-[(3-hyd pyrfiol idi n-1-yl)carbonyl ] - 1H pyrrol - 2-

yl } pyri dion- 4<y| Wox zam de

(
(
(
(
(ES
4-
{

)carbonyl ] - 1H pyirol 2-yl } pyri di n-4-yl)oxy] benza

15

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-

20 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%.

25 'HNMR (ds-DMSO): 12.15 (br. s., 1H), 10.22 (s, 1H), 8.43 (d, =59 Hz, 1H), 7.79 (d, I = 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)
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, 0,WD 2011/028995 10D /L.1 (Lkt") PCT/US2010/047800 A m xture of

5 {4 [ 3- (2- Fl uor o- 5- net hyl - phenyl car banpbyl) - phenoxy] - pyri di n-2-y1} - 1Hpyr r ol
car@gﬁglznﬂl(ﬁ&%ﬁ (50ng, 0.12mmol), HATU (55ng, 0. 14mirolrjusaete/o47800

/V Ndi i S8pT bpy1'etyl ami ne (34nmg, 0.26mol) in anhydrous DVF (8ml) was

stirred at roomtenperature for 10 mnutes, followed by addition of

(S)-3-pyrrolidinol (16ng, 0.18mvl). The 5 m xture was stirred for another

10 m mﬁ’&?‘ﬂ’ poured into 100mL of water. The precipitates were filtered,

washed 'w er and dried in vacuo to give

N- (2- f [ aoktybNwet ({2 H(pHemy ol -23y1)y2idin-4-yl Joxy } phenyl)-2-furamide

{4-[(3-hyd ypyrrolidin-1l-yl)carbonyl]-1H pyrrol -2-ylIpyridin-4-yl)oxy]ben

zam de as}@\ lid. Yield: 40ng, 69% 11-1 NVR (DVMBO-d6) 6: 11.91 (br.

s., 1H), 8.42 (d, J= 5.6 Hz, 1H), 7.89 (d, J = 10 7.6 Hz,
1H), 7. (t, J =7.9 H, 1H), 7.32 - 7.51 (m 3H), 7.26 (d,
J=6.7 7.20 (m 3H), 6.73 (dd, 1H), 4.91 (br. s., 1H),
4.30 (hf 1H) '3.76 (br. s., 2H), 3.50 (br. s., 2H), 2.28 (s, 3H), 1.86
(br. s. N M5 (ES+): 501 (MH), 523 (MrNa') LR MBS (ES-): 499 (M H 15

Exarrplé 11 4-(3 - { [(2-fluoro-5 -nmethyl phenyl)am no] carbonyl}
phenoxi/{%pyrl di n-2-y1] - N hydroxy- 1Hpyrrol e- 3- car boxan de ON- CH Sl m | ar

pr oced éné%lr@éa%ﬁre@ﬂré furpjc aci npNsEaepDeHBIL @28(% 0. %’meqlmnd '56
(7b r89 S. ,115315_1%p%1%@1yﬂa9mﬁ§ 2@% gm?ng’olg Qﬁmh?dmu;“ﬂ\/ﬂ 0?9) s st‘r]rred R T@O,Ih'i |
(dd, J tempper@turd fos lBIzmnﬁﬂe& follovg&d lQ}dadditlcm (ﬁ ﬂ{ﬂﬂz(,lHlpj)rrol?Z ﬁljp}(rtdlln 45 1H)

(7m252 rfyl]%yb@]‘wﬁ9mgf&40rﬂmﬁﬁzzr§§ mlm‘r]e V_Vﬁsl %ﬂﬁ‘@sﬂ 7§ A?qué]*@srs( aéérlaaur%e@to

(MtNa' )10bR1 MBwhie®- The ﬂl%@p(t%eb)were filtorMD vARAdd RABAARr 1P dfibd A dekd 1o give the
PCT/ USZOlO/ 047800 Preparation of

3- (12- Crviredeo pyrrchdivas-parified by siliga fekldrebetezsipby alotidg Wetﬁlrﬁyﬁ%é‘dﬁ@H/CHCta@o:lg&eNa
i ssol vare YRS Ao et BRIy gt P TR el o
Sodi Umm 3de, (60% oi |
'HNMR (ds-DMSO): 11.46 (br. s., 1H), 10.19 (s, 1H), 8.36 (d, ] = 6.2 Hz, 1H), 7.77 (d, T = 1.8
Hz, 1H), 7.64 - 7.72 (m, 2H), 7.35 - 7.44 (m, 1H), 7.28 (d, ] = 2.1 Hz, 1H), 6.86 - 6.91 (m, 1H),
15  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)

7. 44

20  Example 35
methyl 4-(4- {3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)-1H-pyrrole-2-carboxylate

JOW:
o/

=
L~

0
N\\
N O—

Similar procedure as Example 33.
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5di spersion, 0.48 g, 12 mvl) was added in portions over 30 mn. The
reaction was stirred for 90 mnutes and then cooled in an ice bath.
2-Ch|or%4¥0nbnﬂu@p5idine (1.58 g, 10.0 nmol) was added PaTAISRM10/0pTS0Q | ONS
over Sd’ﬁfﬁybfﬁé‘ﬁeaction was stirred at roomtenperature for 17.5 h. Water
(200 M) was added and the m xture stirred until a brown lunp formed. The
wat er WasSNMECaRimdSand X re(bres) die 1@lil $ 611 ¥Me,M. 3 N(dE0 84c6 HES0HIT)77 (@he= 1.8

sol utiaon m%§ washed 3ﬁth ?rine, dried 10%&%50§% filtered and evaEBrated to
gi ve 3-02-184 bPQpyrRdmn3Hyi Hxy T34 (m) UdN Szt e (Bch i) AP n1O3datd): &0@1 d:
3.10 g.¢qkr lab i _of rygi n- yl -t lypr obenzoi ¢ acid
0COOH ﬁﬂaﬂ%€%f’%gg?%gg&ﬁf%ﬁ%ﬁ?b?ﬁ?§¥a!§}§§§Y¥ﬁ??¥3§§§%éﬁ?oic aci d net hyl
ester (IR 8IS ESH044 @hoNd Y)was di ssol ved in tetrahydrofuran (15 nL) and

m xed w ( thi droxide (15 nL, 30 mml). The suspensi on was

stirr e\éﬂég/\lszéénsﬁé%ﬁngdr eaction was added water, then extracted with

Et OAc. The aqueous |ayer was treated with 6MHCL (5 nmL, 30 mmol) and then
extracted with Et 0OAc (3x25 nlL). The extract was dried (My504), filtered and
evapor detplo3B- (2- Chl or opyri di n-4- 20yl oxy) - 4-f | uor obenzoi ¢ aci d. Yield:
2.22 9,5 83%. Prepa i f - .

3 C2- G By IR SR Bl Harrelgrdimeidin fIgse mbe sy rBmiSRy 1 ) benzani de

, 0, WD 2011/028995 10D /L.1 (Lkt"') PCT/US2010/ 047800 A solution of
3-(2-Chl oropyri di n-4-yl oxy)> 4-fl uorobenzoic acid (2.22 g, 8.29 mmol),

2- f1%or o- 5- et hyl ani | i 1.56 g, 12.4 nmmol),

0- (7-azabenzot ri agql NL- N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphat e
(HATU, 3.78 g, 3‘ I)Fand N- net hyl nor pholine (2.00 nmL, 18.2 mmol) in

di met hyl f ormamafe22 nlL) was heated at 90C for 2 h. The sol vent was
evaporated 5in cuo at 50C. To the residue was added water resulting in a
thick oil. Th ter was decanted and the oil dissolved in EtOAc then
extracted tw ceN'wW wat er, 1M hydrochloric acid and brine. The organic

| ayer was dried ( ), filtered and evaporated to crude 6 (3.37 Q).
Trituration with dichloronmethane (25 nlL) gave

3-(2-Chl oropyridin-4-yl oxy)-4-fluoro-N-(2- fluoro-5-nethyl phenyl)benzam de
as white solid. Yield: 1.783 g, 58% 10 Exanple 12 net hyl

5- [ 4- ( 2P laoPracesurs 2E¥ample 875- met hyl phenyl ) ani no] car bonyl | phenoxy) pyri di n-
2-yl]-1 - X (ﬁ%}}@ i [ }

512 o oML SO PR (e s AL TR IR AP 8 Y O L. T T6 86 0 e
(1.217 X)), 3.485%ddndwt §.4, IktHzyIH), 7.36 (ddd, J = 7.9, 5.3, 2.1 Hz, 1H), 7.13 - 7.27 (m, 4H), 6.80

5-(4,4,5 5:tetr thyl-1, -di rol gn- 2- - rrol e-3- r | at e
(1.63 g',G-%T &5 m”gpgaﬂqjaﬁﬁyi i E‘gir Ea??g?é%/ é%ﬁ%g%&.'éfmllﬁi g'gﬁ%er
(2.5 nmyyyand di oxane (15 nL) was purged with nitrogen for several m nutes.
To the mxture was added tetrakis-triphenyl phosphi ne pall adi un(0) (0.18 g,
(0.16 rdMS (Efie: 18 ildh was seal ed under 20 nitrogen and heated at 100C
for 15 0| ction was m xed with dichloronethane and filtered
througﬁnkgﬁ?@g£9$§§q¥% sol ution was evaporated. The resulting oil was

di ssol ved in dichl oronet hane, put on a colum of silica gel (80 g) and
eluted with hexane/ Et0Ac (1:1) to afford nethyl

5- [ 4- ( 2§ 3L 5- { [ (2- f | uor o- 5- net hyl phenyl ) ani no] car bonyl | phenoxy) pyri di n-

2- Y11 3Ly i-Rel4e 13- G AL RN NS R B x s Py 1)-Fiitathiad - 162 9. 77%
.o
2y
N H/ )

&7



25 Exanmple 13 5- [4-(2-fluoro-5- { [(2-fluoro-5 -nethyl phenyl)am no] c

ar bonyl phenoxy) pyridin-2-y1]-1Hpyrrole-3 -carboxylic acid , 0,WD

2011/ 021% BRCM/28P810/ 047800 10D /L.1 (Lkt') HN Si m | ar PprasSea00¢7866

Exanpl € AFL”AfIiINI\/R(DI\/SOdG) 6: 12.03 (br. s., 1H), 11.85 (br. s., 1H)),
1011(s 1H), 8.42 (d, J 5.6 Hz, 1H), 7.98 (d, J = 6.2 Hz, 2H), 7.62 (t,
J = 9. 4Ahl21xtuﬂeH)f 3 ﬂ].etfh&l (thﬁro@ac;ld M‘@mg,'ﬂ 3thmolY, FBATUNR4Zhl)y,, 0.G4r0B0B;) toft-bty( m

7.04 (br. 6. 79 J 3.2 Hz, 1 2.26 (s, 3 LR M5 (ES-)
448 ( I\/I-ZFé -éx ghei]@xy)pyrldm -2 §Il] 1H-pyrrole-1 carboxy|l_a|1)te (160mg, 46rnrnl_ol)l) anlﬁ N, N-(

N-et hyl 4Ry n1|$ é;(;&léﬂ@&%ﬁ@%ﬂ%hlg% fismadny ﬁ%ﬂﬁh@ﬂ?ﬁwgﬁﬁﬂj Qhﬁs&re)dja)[ 334t Ry DY ol e-

3- car boxa i mlTar procedure as M5 (ESt): 453
( M+Na' )hoR6s. Blenpixeird $/as poured into 100ml of water. The prec1p1tates were ﬁltered washed

N- (2, 3-di hyd t hyl di 2
N5 S Vel R R i & e Hich ares b ML TRl SRRy ¢
0, VD 20414228895, LB, Lo bi‘irlﬂl_lil)oP(gEét'téS‘?c((?é-@fng’ﬁwﬁgé)mvgtﬁre]wk%ﬂ'\ﬁn%@%?oﬁﬁ‘)] 6

6.0 Hz,termpfratuye ﬁg 16 §10u1§H)The Bolggnts werzavapayateignder7redgeed presgdre( rhhe zw}due7 23
(2d2 ihzwalsl_%urllf%d g§f|_%\ferseﬁ%%age dh.;%t%tggragﬁxwzlthfs 96(11&?_{"%'[" ]IBD%Q‘_.? ag%{or(ugrqe/v?teg t‘l)—|z
3.4% 3 ni’at N @-{[-)1.H- §yr¥cﬂl 2-3)Biditd-didxy } phe@l)2-RurdBide @y whith solzd. 30 (s,
5 3H) LR M 499
100 Yield: 5 rng, 4%.
LR MS (ES+): 360 (M+H)

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

15

Preparation of 4-((2-chloropyridin-4-yl)oxy)aniline

@)
X
P

N Cl

A stirred solution of 4-aminophenol (740mg, 6.8mmol) in anhydrous DMSO (8ml) was flushed
20  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
25  for the following reactions without further purification. Yield: 1.15g, 77%.

'HNMR (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

88



LR M5 (ES-): 475 (MH) Exanple 16

105- (4-{3-[(3-net hyl-2-furoyl)am no] phenoxy}pyridin-2-yl)-1H pyrrol e-3-carb
oxam de185 OSDm/dzwsvsprocedure as Exanpl e 31 1FI NVRCIDsBO006)806: 11. 83
(br. s..221H 11631 (s, 1H), 8.40 (d, J = 5.9 Hz, 1H), 7.77 (s, 1H), 207.65
- 7.74 (m 2H) 7.31 - 7.48 (m 3H), 7.23 (d, J =1.2 Hz, 1H), 7.07 (br.

s., 1H), 6. -8.95 (m 1H), 6.75 (d, J = 3.5 Hz, 2H), 6.57 (s, 1H), 2.30
(s, 3H LR ES-): 401 (MH Exanple 17
25N- hydr 4-{3-[(3-nmet hyl-2-furoyl)am no] phenoxy}pyridin-2-yl)-1H pyrr

ol e- 3- caf boxam de Sim|ar procedure as Exanple 31.

, 2011/ 0 PCT/ US2010/ 047800 1LID /L.1 (Lkt') 11-1 NVR (DMBO d6) 6: 11.84
(br. s. 4% - 10.64 (m 1H), 10.20 (s, 1H), 8.60- 8.74(m 1H), 8.39
(d, J = B : }65-7.81(m 3H), 7.41 (t, J = 7.9 Hz, 1H), 7.32

(br. s., lH) N2/23 (€, 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 (MH 5 Exanple
18 N- (A HiRdde of{4 ((C3R)ordpyhiddiir-dspy oy yaollindi(26lg; Y178 cantipnydthyl-(5-(4,4,5,5-

iéHSP)rqt'ratge;,mg ])eg,)é o no@%h%ﬂyéyé—i%ggg%- -cgrbggglate ](6 3 2, %j 98 chlioel) %I?d Chi ral

Pd(PPh3)4 (2.72 g, 2.35 mmol) was added to a thick walled reaction vessel and purged with No.

5 A solution of 2M K,CO; (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 column chromatography eluting
with 40-80% EtOAc/hexanes to afford methyl 5-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-

10 3-carboxylate (2.4 g, 65% yield).

Example 38
15 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy|pyridin-2-yl } -N-(3-
morpholin-4-ylpropyl)-1H-pyrrole-3-carboxamide

20

/\/\ N /w
NI
Similar procedure as Example 132.

LR MS (ES+): 573 (MH)

25

&9



11-1 NWR (DMSO-d6) 6: 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 -]§§&92 qwn%%&, 7.03 - 7.13 (m 1H), 6.85 - 6.93 (RCTAIR)10847800 (dd, J
=57 222°B'\MY, 6.57 (d, J = 1.5 Hz, 1H), 4.90 (br. s., 1H), 204.30 (m
1H, 3.76 (m 1H, 3.49 (m 2H, 2.30 (s, 3H, 1.86 (m 2H LR M5 (ES-):
471 ( Mianiptadpl e 19 5-

443- (2- Fl uor o- 5- hyl - phenyl car banoy1) - phenoxy] - pyri di n-2-y1}- 1H pyrrol e-
2 ar boy & ouact 6l ICrBuGrooy et aip gBY Gt Bh carbosy ) o phenoxy hyiidin 2 fHf N
{4-13- (1R~ o959 BRI NV HNERYL car banoy 1) - phenoxy] - pyri di n-2-y1} -
1H pyrr Fg{ -gg ggg%f?g&gcid %%thyl ester (140ng, 0.3 Immol) in THF (8nl)
was added 5M 3P NaOH solution (1nml, Smmol). The mixture was heated at 70C
for 3 hours, cgol #d tlo oom , 0, WD 2011/028995 10D /L. M. 1 (Lkt")
PCTAUS2010/ 0 Ye nd poured into 100m of water. 2M HCl was added
until pH = e [?ec ates were filtered, washed with water, and dried
to give 5- {443-(2-Fl uor|o-5-net hyl - phenyl car banoy1l) -
phenoxy] - ddi n-2-y1}-1H pyrrol e-3-carboxylic acid as white solid. Yield:
120ng, 929 N NMR (d6-DVBs0): 12.03 (br. s., 1H), 11.89 (br. s., 1H
10. 11 (s, 1H), I8. é_ J =5.6 Hz, 51H), 7.89 (d, J =7.3 Hz, 1H), 7.77
(s, 1H), 7.56 3 115 ( 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 M5 (ES+): 454 (M+tNa LR M5
(E9V): 430 (MH) Exanple 20 105- {443 -(2-F luoro-5 -nethyl-phenylc arb
a”Dyl)THHEQ?ﬁ¥L&H¥éLﬁﬁﬂﬁEEX%iZ'1Fprrr° | e-3 -carboxylic acid nethyl ester

A mxture o
gég%grmwmmm-@ Wt OKF) (0N § 2HHT, U0156-(Br- 81 Hy,o-gsheny L)1-bEnZE), d®4(@00Ny,
) mol ),
met hy| - 53, 45, 64 €r rankDng 37103 25 6i s dbr bPa- b=y Bar by 7 P81@d.d-Tar box
| at | : R dppf,). 0 ) |
s (28 TR, JRaTal. S8y PRSI GheREN CHRGR2 hOran 0 2 TRk

on vessel "a pur’g sol ut’i on of
2M Na2 @8, X153} HeasHaddetd, 7.09(thpdigy 60 -[VIAnG, 81 HL-§.73 Td Jr-enct2.6mzyessel
was seal ed an2§th m xture stirred at 95C for 16 h. The reaction vessel was
cool ed 0 £deiy-téhperat ure and the mixture was poured into 100mL of water.
20 The { pid_at ) filtered, washed with water and dried to give the
crude,Ia%§§%8¥%24g§§¥$ﬁgd via col um chromat ography eluting with 30-40%
Et OAc/ hexanes to afford 5- {443-(2-Fl uoro-5-
met hyl - phenyl @rbanoyl)-phenoxy]-pyridin-2-y1}-1FprrroIe-3-carboxy|ic acid
met hyl P@?PE’?IG% 50y, 58%vyield). 11-1NWVR (d6-DVSO): 12.14 (br. s., 1H),
10.7b1 (§¢a-14)a-( B¢ »5-shefhyfh! mikblcarbédn@Parh Toxy |Byrédihi2.y1 , 177
(s 1H){?( S E‘?(ﬁﬁu@?ger@ﬁj ?nH%% iAekarbbnfia (r?a)phserﬁ,y@.'gcg (s ;Jlilro, 7.09
- 7.21thiep 2H), 7.Q6 (ddF Jaeids 1, 1.9 Hz, 1H), 6.76 (dd, J = 5.6, 2.3 Hz,

1H), 3.70 (s, N2Ir18 3H) LR M5 (ES+): 468 (MtNa LR M5 (ES-): 444
i S

o

N CH,

» 0
25 N

N
s H—Tk—OH
o}

To a stirred solution of methyl {[(4-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl}-2-thienyl)carbonylJamino } acetate
30 (60mg, 0.11mmol) in a mixture of solvents THF/MeOH (5ml/5ml) was added 1ml of 1M NaOH
(1.0mmol) solution. The mixture was stirred at room temperature for 1 hour 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 {[(4-{4-[4-({[(2-fluoro-5-
90



, 0,WD 2011/028995 10D /L.1 (Lkt"') PCT/US2010/ 047800 Exanmple 21 Simlar
procedure as Exanple 25. 52, 3-di hydroxypr opyl

5-(4-{ ezmamhys%Z furoyl )am no] phenoxy} pyri di n- 2- y1) PCHUSR01004780B-
car box;a/ligg‘y a"BldmiVe 22

5-[4-(3-m Tol yl car banoyl - phenoxy) - pyri di n-2-y1] - 1H pyrrol e- 3-car boxylic

aci d 1Gnéxﬁylphﬁiyrlr)'ahﬁnio]wrb@rgd}Hn@naﬁahEmymei@z-yl}l@-thdh@lﬁd@hﬂﬁ@yqﬁﬂmﬁ:} acke?ic03
(br. 45 ﬂg‘ybr H% 10 19(s 1H), 8.42 (d, J = 5.6 Hz, 1H),
7.88 (cﬁc1 aSJNhﬂt@gSO 144t 507mgz§ Vs, 7.50 - 7.69 (m 3H), 7.32 - 7.46

3 1 7 1 6__ | - 1
émm mgﬁyﬁ&(@go}yig @61"% 'r%) 9 150@ f%gjdggt 18 ?é;%dmﬁ §437: S48lem, 1)
5-[ 3 ( &}Lm ?mt)y({i ot barlf[)zyIlle)J'&B\@(@!)Icgyz IHiL nH;éXms] (ldalj—]-:pyr@ ngg{%%{)ﬁ%ggg%

nmet est er ar procedure as a
Soo . BT 48 Bt Bb e Bn Fodo - 13 SR ¢ DRRES.d6) | 3. 48 Heg A6, 18 1)

1018 8 7.89 (d, J' =7.9 Hz, 1H), 7.78 (s,
(é%l é[ﬁD2H6)83%§(&gl_l)§9'Hé2§I)|_g25éH?Ir}I% (7 21 (1, 357 8H)HL 1H),(S

7 12 (SRMHESISINOME, J = 7.6 Hz, 1H), 6. 75 (dd, J = 5.7, 2.2 Hz, 1H),
3.70 (s, 3H), 2.28 (s, 3H LR M5 (ES+) 450 (MENa') 5 LR M5 (ES-): 426
(MH Exanple 24 102-hydroxyet hyl

5- [ 4- ( EXaph(pde #et hy1- 2- t hi enyl ) car bonyl ] am no} phenoxy) pyri di n-2-y1] - 1H

10 methyl {[(4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl}amino)phenoxy]|pyridin-2-yl}-

2-thienyl)carbonyl]amino } acetate

15 CH

20 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.

25 2M HCI 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

30 (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, 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")
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pyrrol e-3-carboxylate '-OH 20Si m | ar procedure as Exanple 25. 1FI NWR
(d6-Dwvs0): 12.13 (br. s., 1H), 10.13 (s, 1H), 8.43 (d, J = 5.9 Hz, 1H),
7.68 (dlgbwom)ﬁmsﬂﬂz 1H), 7.56 - 7.64 (m 2H), 7.40 - 7PBZ/USe9108K)800 7. 14
(s, 1H 765" @"3 = 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 HRM2HS;): B34M-H)s, 3H) 25 LR M5 (ES+): 486 (M:tNa') LR M5 (ES-): 462
(MH) Exanple 25 2-hydroxyet hyl
5-(4-{3-[(3-nmethyl-2-furoyl)am no] phenoxy}pyridin-2-yl)-1H pyrrole-3 -
30car b@eypaadtien dOhethyl O(AAA-20ihdpIEA8O9 pyridiie-2-k1)thidphbic-)-cdbddyliF2010/ 047800 A
m xt ure of 5 (4-
{3-[(3-met F‘uroyl ) am no] phenoxy} pyri di n-2-y1) - 1H pyrrol e-3- carboxylic
acid (70ng 7nnDI) et hyl ene glycol (1m), 1-ethyl-3-(3- 5
di et hyl Icam nopr opyl ) car bodi i m de hydrochl ori de (EDC. HCl, 40ngy, 0.21mmol)
et hyl am nopyri di ne (DVAP, 10ng, 0.08mmol) in anhydrous DWVF (10n1l)
was sti re at 70C for 3 hours then roomtenperature for 16 hours. The

nto 100nil of water. Saturated NaHCO3 sol uti on was added
until pH™= 9. \T}\ recipitates were filtered, washed with water and dried
in vacuo to g t h®—Trude, which was purified by silica gel 10
chromat ography eluting with a gradient of 3-4% MeOH CHCL3 to give
2- hydr gymtthof -(1-41n{113)_phenoxy) -2-chloropyridine (5.0 g, 22.66mmol), methyl-(4-(4,4,5,5-
[ (3- et r i I te as
Pl Stgtl}’a}l%&hﬁ‘i,s‘?)’ hl)oﬂé‘ao?c?llupﬁgﬁboﬁl%}aﬂé{{e zd&a'i‘b DK/}B%%@HE";P% Q?hﬁho% 4nd PQQ?%L)?O oo
(s, 1H)(}-28 24853 dymal) WfaS&dged-iz) ,a thiek waﬁﬁ:dma((ts)n vesdpl and pﬂ@edsvlchH) A Ql@Bnof7. 54

m 3 6. 97 6. 80 1 .59
(15 (s H Y(zé8§é19(osmﬁ)ﬂyﬁs 'E%é%golfotwed j:)y dlqgca n(}jl%& %ﬁleieﬁc}fo? tVessev:ll wrgs ﬁeJ}'Qq%nfé
2H), 3. tﬁﬁmixtﬁe 68rrédnat 921‘6) for 28 32Tl esreadidp vedRelMms(ce&ed to #d térivpddatule dnBR NS

ES-): 446
( 1& ( 30K} ‘%%W?ﬁt%]ﬁ%?‘id e Eﬁ%waflea% BERVHSaf ThS TR 8RS S riteied-and theresplianty o
Ie 3- caerah@@qybvag:p@ﬁied via co&nm éhadsmmgiﬁ El@n wiX a0Bh e ﬁ@AcB@idﬂeé\lM%fford
(d6-DVB0): 12.04 (br. s. 11. 87 10. 13 8.42 (d, J =
6.2 Hz m%ﬁ)l“ (#- (é@nplépphgnoxylpyvdﬂﬁ -2- ﬂ)ﬂ}loplwnsﬁ carbpxplate( lgz Mvﬂ@o - 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 M5 (ES+): 442 (M+Na')
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, WD 2011/028995 , OO /L.1 (Lkt") LR M5 (ES-): 418 (MH PCT/US2010/ 047800
Exanpl e 27 nmet hyl 5-[4-(3-

{[(3 hymzanmh&vﬁyl)carbonyl]anlno}phenoxy)pyrldln 2- PUTABED 1041800 €- 3-
SCarbn5§ éfg 1dN8? CcH3 Sinmilar procedure as Exanple 33. 11-1 NWR (DNBC)dG)
6: 12.12 (br. s., 1H), 10.10 (s, 1H), 8.35 - 8.45 (m 1H), 7.65 (d, J 5.0
FE, 1H)Exarmpbb42 7. 60 (n1 ZFD 7.37 - 7.45 (m 3H), 7.10 (s, 1H, 7.00 (d J

3.69
(s 3H)met§y1?1{‘t -&4- %Q} ﬂE‘Bml'_ Yilniisnyl)aralse C@%ﬂﬂﬁl}ﬁwml@ﬁ@x]wﬁ@?? M H)
Exanpl _
5-(4-{34%?53Pg¥§%f?%9ﬁg%ﬁyl-2-furoyl)anino]phenoxy}pyridin-2-y1)-1FprrroIe
- 3-carboxylic 20acid FTo a stirred solution of nethyl
5- (4 {4-fiuorg:3-f (3 y1-2-furoyl)am no] phenoxy} pyri di n- 2-
yl) - 1H—pyrro| ¥- calr b ate 30(20ng, 0.046mmol) in a mxture of solvents
THF/ MeOH ( 5ytR51) Qnas~gdded 3nl of 1M NaOH (3mmol) sol ution. The mixture
was heated in a 72C batgyfor 3 hours, cooled to roomtenperature and poured
into 50nl water. 2M HC1 was added until pH = 4. The resulting
preci pit atgs Pltered, washed with water, and dried in vacuo to give
544- {4-fl uorof 3/
nmet hyl- 2- furoylfénlnofphenoxy}pyrldln 2-yl)-1H pyrrol e-3-carboxylic acid as
l'i ght ay solid. 35Yield: 100% WO 2011/028995PCT/U82010/047800
oD 1oL, gha stirpgdeolytionRf po@tlpéé [)4 (Mzmwmepwxmmfbn@ gthiophenpel-ggrpoxylate

> L Pt R TG AT ekl X st o

(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%

15  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, J =

20 11.4,8.5Hz, 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
25  (4S)-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

Chiral

30
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11-1 NMWR (d6-DVBO): 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 3|—|)18 0(221140299918 (m 2H), 6.75 (dd, J = 5.6, 2.3 HzPCIHMS2018/06B0¢d, J =
2f 74)(s, 3H), 2.31 (s, 3H 15 LR M5 (ES+): 458 (MNa') LR MBS
(ES) 434 (MH) Exampl e 30
N-[ di nerdﬁa/bt(medl sdh)ttolnajfbﬁableﬂty} Qish-H>aishlylaheine)-4-3f (6 44-[B3Addr8-4nE(By 1- 2-
20f ur oyl ) henoxy} yr|d| n 1H pyrrol e- 3-carboxanide N=S |H C H3 3
30 Si mm%{ﬁy F S @aé}?ﬁmlezbéinoxmw -¢ 06 DRy rol-p 1y ipgrhopylaginos 4 vy
10. 20 ( 72
(m ’50%0“%"&?@“@23% {Tpnd) Bom ey e lprict o egod By PR, T 3
Hz, 1H)m1xﬁl.r@@/as stirr@Dat(ropm téMperatusrfor 1&092 a(ldmvacpldja,tecﬁtomymam The restdnéwag. 3

51.51.8 Hz 3 LR
Ve (ES 65155013@% %ﬁﬂs@jﬂ Sl hach pas ?dde&fifo %n%%i‘%rﬁfﬁ R OBT 8915855 100
/L1 (Ldhring, ﬁ&%ﬁl&é@&@é%ere@x%ﬁl@ Wi MoleBand drt e tbivcl(4B1.8. S) -3
hydroelpyrro i carbonyl} -1H pyrrol - yI)pyrldln 4 yl ] oxy}

phenyl ) @yb@tlm/)i‘l 2Hbuddriftioro-4-(1[3A mi xture of 5 - (4- {3

- met hyl 0 9 hen ridi yrro ca

ac a1 eonh BRI BRSE hap iT 2ak i RIS 33% PRI b ne
(43ny, ﬁo%ﬁéﬁﬁhdwh&d&a@%’rﬂfe%ﬁd%l&mm W&I,S stirred at roomtenperature
for 10 mnutes, followed by addition of g yrrolidinol (16nyg,

0. 18mmoH) NMR@OMSR-d 8: W84 i 5.1 Hd), fld)48615r and)H &9E, hilh8tFydahd 2pdiz.ed

orcci pi 1 e e ¢ piefen B AB8nEGO0 b BB P28 o B TR o5 ve

N-(3-{[iZ, (14112 1.46 (3. 9) 189), 7h>2drm9/<§ﬂyr5m bodi- nd4(yﬂ ]1m66b@(mlJ%73Hz 1H), 6.74
1H—pyrro| thyl 2-furam de as white

4- vyl h
ol d b7 47 DD, $8041d 1 KRSz s 97 1 3116 BFD. Lo (o, ). 1] D405 .
8. AL of: 1.87 =198 Omter), 4 - 784 (i (fh), .97 L& 7.2 Hz, 31)

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

Example 44
tert-butyl (4S)-5-(ethylamino)-4-{[(5-{4-[3-fluoro-4-({[(3-
methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl} - 1H-pyrrol-3-yl)carbonyl]amino } -

20  5-oxopentanoate

T

(0] [ ;
O
RS 3
%o O\’N/’ CH,

o
x_

H,C CH

Chiral

H
3

30
A mixture of (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 (80mg, 0.13mmol), HATU (57mg, 0.15mmol) and N, N-
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20 Hz, 1H) 7.64- 7.74 (m 2H), 7.35 -7.51 (m 2H), 7.29 (br. s., 1H, 7.12

(br s., 6.90 (dd, J = 8.1, 1.3 Hz, 1H), 6.73 (dd, J = 5.7, 2.2 Hz,
]\g@’v dgllmzs”i 8 Hz, 1H), 4.20 - 4.36 (m 1H), 3.66CI/UB288/0¢18p0 2H) ,

342- : 230(s, 3H), 1.66 - 2.03 (m 2H) LR M5 (ES+): 495

(MtNa') LR M8 (ES-): 471 (MH) 25 Exanple 32

5- (4-{ tils¢Foppltthylenilné (W90, I)algnmmc]lphmnhwﬁopymm (8n2) wh} stldrbdatrro@he- 3- car box

I d 2011/ 028995 10D / / US2010/047800 T
Zt : ?r 232@8?@‘{“??)%{?\0 rdp n#gfquwfol owed by aci_dltlon ofk 2M eth amine ?n THF solution (0. 11’(1)11 a

5- (4- {?O'ir{lﬁoﬁetﬁ% hlgfufréj{}vgél Lt)r?éa' fBPLrEH%ﬁé}CPGX}nBM{ek ghd‘ﬂ&l&{&-)ntd- R T G \Batd o) boxy
late (1.30g, m xture of solvents THF/ MeOH (10ni/ 10ml) was

added il wis fﬁiﬂb&ldfdﬁv(ls]dlmmp)i <6l Uhe pwplp'i’tlaEs mexd ﬁultt@reoiva@shehwed waterané8C
bath foyr. § hours, cooled tq roam t enper at nd redlnt Qi of
vat & TG0 ZRAAR EHAr VB SeBPE A Wty Ee ik e
filter Qﬂ«SW@@@ﬂCﬂdlbtoV@Ir@fert-lﬂﬁﬁ @8- ?Qeth{z'la Ql g[& ghye- fﬁéf’d 44 &1(3-

[ (3- et hyl- 2-furoyl)am no] phenoxy} pyri di n- 2- pyrrol e-3-carboxylic
acid asrnvwlpbermb)andnomrmwl}alnm@@hew%pmﬂlm leﬁdawmi@d)l)canbpnsﬁammp} s.

1H), 10,22 . 7.79 (d, J = 1.2 He, 1

PV ?fanoaéH%Lﬁ’SW‘}é%%&ld Viglg: §%mg3'1§ °"7.04 (br. (s., 1H). 6.85 - 6. 98H)

(m 1H)1H16M133(d1%031d6)\35 F1.83 ?br 2 I?Hj"% 95%E) LH )68 38 (151ds JHf 81383(d|‘|1r516‘91z 2.32
3H) LR M5 (ES-): 402 (MH Exanple 33 methyl 5 2(42 {3

b metohy | LD, 830 60 ki Fe Hﬂ)aﬂc%{ly(} J[Tyﬁ b Bz 1B)yA)I adHJ P2 bzl BB 7*4§a(dbb‘x>115at e 15

2. sl 2B RERGT OSB3 by T medth 708 - 7 Gy oS adnsib i &

(10ml) (dap=9gt6 Mz,ad1)ab.78 QNI t=eNper. A eHf,ar27104 B3 (it E$), 3foal- I3qyse(@ln y1)agldet i on

of rreth I 4- ( 3- am nopheno ridin 1H pyrrol e- 3-carbo Iate
O 7 e B 0 2 O o 37 o
into 1 of water. 2M HCl1 was added dropw se until pH = 4-5. The

precipitates were filtered, washed with water and dried in vacuo to give

nmetizyl @m{m{)(&lmma)z-
fur oyl )am no henoxﬁqg%1 idin-2-yl1)-1H pyrrol e- 3-carboxyl ate as white solid.

Yi el d: )1 NVR (d6-DVBO): 12.15 (br. s., 1H), 10.22 (s, 1H),
843(d J ='5.9 He, 7.79 (d, J = 1.5 Hz, 1H), 7.68 - 7.74 (m 2H),
7.38 - 7.47 (m 3H). 709- 7.14 (m 1H), 6.88 - 6.94 (m 1H), 6.75 (dd, J
= 5.6, Ekaﬁlpﬂ-iz451l-|) 6.59 (d, J = 1.5 Hz, 1H), 3.72 (s, 3H), 2.32 (s, 3H LR

I\/E ES*%&‘% g%%&%&@%’%-@ﬁﬁ%m-ﬁﬁd“ H , 0,W 2011/028995 10D /L.1

20 methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-yl)carbonyl]amino} -

5-oxopentanoic acid

Nopge

Chiral

25

N = \-—OH
N 4/ N—
H H
—\’>=O
(@]
R CHs
H,C CH,

30
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-
yl)carbonyl]amino } pentanedioate (120mg, 0.19mmol) in a mixture of solvents THF/MeOH
95



Exampl e 34 3 -methyl-N-(3 - { [2-(1H pyrrol-2-yl)pyridin-4-yl]oxy}
phenyl)-2-furamde O N5 A m xture of 3-nethyl-2-furoic acid (60 ng,

0. 48 I8 WOIEIBHMZ W88 ng, 0.52nmmol) and N, Ndi i sopropyl et rgrarsoie/047820ny,

1. ool )27 A T Pous DVF (10nl) was stirred at roomtenperature for 10

m nutes, followed by addition of 3- {[2-(1H pyrrol-2-yl)pyridin-4- yl]oxy}
ani | i ng5ml/BairpwaLaddiOdmll pf 1 Ma@HX(1 i yasutiinl rMhe dniature 065 §toreddt heunis and
poured into 100ml of water. The precipitates were filtered shed with
wat er dRAPefRTUE a3 0vRiatiss 12gd gryedipe l%rn@?ﬁ%t,er-v@wﬁcbw %@P%@fo@é}”ﬁ}l@ll i ca
gel chr AIRLOG ARGl OGS e Al MEQRICHGTR Q:cHia¥8 dried in vacuo to o

3-net hyl - N-(3-h?[ g%ﬁ( 1 r%/@ 1ol - 2-3e/l )pyr%\%i r?— 4-yl] oxy}ep’ﬁenyil)e- ZZn-‘falﬁl%n? 1<\aleas
whi t e g@8)-O-ter¥betody-25( (i {4-35%mobH-VR-( d6- DMS0) :  11.46 (br. s., 1H), 10.19

(o sppormetBy ey DmingTedtbom fimipolpgerayd Toy iny 3 T d 1 oppion-35) s tong egpind:
1H), 15ﬁ0)€§(penta§0i§§c{d@swﬂﬁﬂe@oﬁdﬁ@ie‘ldﬁ-@ﬂlg( g3o,1H), 6.65 (dd, J = 5.7, 2.5 Hz,
6.57 (d, J = 1.8 Hz, 1H) 6. 06

1H), . , ., 6.06 - 6.13 (m 1H), 2.30 (s, 3H LR M5
(ES+): ' SORIAVB: {E$9 Ybr. 858H), M 18f (20 s EXHIMS. 8 B51H), 8.58 (def hpl3 Hz,

86
AR BN L T R e
Kt ' 1047 F H)12. = )
(L0°) BV B Ay B 1S 0, 10 B
3H)10 7.138Hz, X470, DHY,3 Hz.251), 6.73 8dd, 0m 5.6+).3 He, 88), 4.3 9834 fm. 1) 2.28.-66

dd, J .=5,6,,.2. . d, J.= 2 1 W/ . 3H), 2.30 (s,
5 LR W rea: 2258 oty - 2 iinaaedy 1 i iy e G 36
2-f1 uorir MWyl 6% @+N43- (1H pyrrol - 2-yl) pyri di n-4-yl ] oxy} phenyl ) benzam d
e Simlar procedure as Exanple 37. 11-1 NVR (d6-DVS0): 11.44 (br. s.,
1H), 10-BMIES-x9p0BI-B3 (d, J = 5.6 Hz, 1H), 7.76 - 7.86 (m 202H), 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

15  Example 46

(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

20

R 3
’\’>:O
25

O
>rCH3

H,C CH,

A mixture of 5-{4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-
yl}-1H-pyrrole-3-carboxylic acid (500mg, 1.1mmol), HATU (500mg, 1.32mmol) and N, N-

30  diisopropylethylamine (426mg, 3.3mmol) in anhydrous 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,
96



- 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 M5 (ES+): 388 (MrH) LR MBS (ES-): 386 (MH) 25
Exarrpl 8§VO 2011/028995 PCT/US2010/047800

3- met hyl® R ({22 (11 pyrrol - 2-yl ) pyri di n- 4-yl ] oxy} pheny1) - 2- fur ani de

, WO 2011/ 028995PCT/ US2010/ 047800 10D /L.1 (Lkt') A nixture of

3 met hywiasBed withivatacind d¢iéd ngacﬁo 5(5@1“76 the, C%TWMM&@MHEG@WM{@ gel

tert-butyl 244-(4- mnophenox y |n- -y1] - pyrrol e-1-carboxyl at e

( 160ny, htPmEaEsPhY Hanwma 3 é%opﬁﬁ %H A eézfg utYiler?Fhﬁh%%E(ﬁ-{“-
anhydr ( e X pour ed
"t o 10008t 4@@%@“%@@&%@%& %?%%%2@??%@?&@’“ R A L or
and dr |}é)¢a1hmnylauumo}pfnganvéloaﬂee1s offuakite suhidc Wmﬂds%ﬂmgdﬁ%ad in 5 of

i xour TGS EVRBcad | BT remp BT asuisdorBh. haokburs (PERe 6 Ve été%)' e
evapor ol unden riedueRLaRSHr £ 71, 1 léu@(gy\a%%wfzsedw(mz

rever sed-phase’chr omat ogrdaphy Wi th a gradi‘ént % acetonitri vvater
to give723(rn 2H), 7.11 - 7.17 (m, 2H), 7.01 (d, J = 8.8 Hz, 1H), 6.79 (d, J = 7.0 Hz, 1H)670 6.76

ani to 451 1) ﬁéifé%?%@%l%%l@z@ﬂ%ﬁ?' R B Rl 0 (B0 1955

(MH gﬁl I?Hg,ppggagsl QH) of 4-((2-chloropyridin-4-yl)oxy)aniline NH2 O NI
stirred sol Ution of 4-ani nophenol (740ng, 6.8nmol) in anhydrous DMSO (8rrfL)

waslOf | LISRIMJS S 446 (M), 668 6Met™ X r eat ed with 1M KOBut / THF sol ution
(10m, @SS') Eﬁg(g_gﬁ]ure was stirred at roomtenperature under nitrogen
for 10 : | oropyridine (1.0g, 6.8mvl) was added and the
m xture was heated at 60C for 30 m nutes, cooled to roomtenperature and
poured into 100mL of water. The resultlng precipitates were filtered,
washed Kiiawleodt er and dried to gi ve 4 ((2-chl oropyri di n-4- yI)oxy)anlllne as

| i ght I >d 25for the follow ng reactions
Wthouﬁg%afe%f(&gtgyﬁ? ﬂgéﬁ P%"m G 59 779 11-1 NVR (d6- DVB0): 8. 21
(d,151H)metﬁyliS]Zenyl)ﬁnﬁdo]éarbomamlﬁo)@ﬁenox@]@&d(mﬁ-ymﬂ)H BrihBs, 2H) Preparation

of rret% !%{9 phenoxy pyr| di n-2-yl1] - 1H pyrrol e- 3-car boxyl ate
., LD 20)cyy mP n}a@eiloet@kt ) PCT/ US2010/ 047800

0@

S0
HO
25 LR MS (ES+): 686 (M+Na")
LR MS (ES-): 662 (M-H), 561

Example 48

3-{[(5-{4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl } amino)phenoxy|pyridin-2-yl } -1H-

30 pyrrol-3-yl)carbonyl]amino } propanoic acid
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A m xture of 4-((2-chloropyridin-4-yl)oxy)aniline (2.6 g, 11.78 nmol),
nmet hyl - (5-(4, 4, 5, 5-

tetra Y 0-20113)28994 oxaborR)I 3 1Y1) - 1H pyrrol e- 3- car borgraise1064®og, 23. 90
mml)mal?? 4/ phEPRRSY 4 (2. 72 5@l ) was added to a thick walled

reacti on vessel and purg it A solution of 2M K2CO3 (17.68 nL) was
added, foll owed by DVE 90 i was seal ed and the

m xture stirred at 92Cfor 18 h. TheHreaction vessel was cooled to room
tenperature and the nfxtyre was flltered over celite, washing with EtOAc.
The fildikater MRS TONCE afford a dark oil, which was purified via
col umm chr omat ogr aphy el ut R 40080% Et OAc/ hexanes to afford nethyl
544 ( 4-"aNNNBRDEMSOYIPYr i di h- 2- yIﬂ I;rI(H)eS 59@& saﬂHQ%y4(}a(tdeJ(=Z %Hg, 65%

car Il§g)ny]|}}) §$k§9%ﬁ%&§§y %bﬁt%ﬁ - b‘i}lH)P\l](%rQ%bf 5. 1H), h%/25]0hengl(lea2r?{)n M (d,

nor pholyn 1 | 81\3 I At p re as
Beanpl ¢ 1500 RRE L P Ay TV G XNt e o T BRRRE
PCT/ USZ0ID(mA2EB0D.43 Ex dryil. @Ha9215) 2{24(}([335H)‘I uor o- 4- (

2-f1 - B- net hyl | ) am no] car bonyl } am no) phenox ridin-2-yl
{kgydr&%&/ﬁ%ég%l(&hggyc;r boxa]m de yl%) Siml Zalro procgllgye as Exa?/rpl}e
132. 11-1 NWR (DVMBO-d6) 6: 11.82 (br. s., 1H), 10.55 (br. s., 1H), 9.05 (d,

J=1.8 Hz, 1H), 894(d J:23Hz 1H) 8.64 (br. s., 1H), 8.37 (d, J =
5610HzE>@H)ple$923 (t, = 9.2 Hz, 7.98 (dd, J = 7.8, 1.9 Hz, 1H), 7.31
= 11

(o0e 15 Ve é%ﬂ% 1y wyﬁgn@%?ca@%&amo phdhoxdTidn )

1H), 6.p&3ro(-ddsl)cdfbolty ?am&o@pdﬂianedﬂd)&ac?d 25 (s, 3H) LR M5 (ES-): 478 (MH)
Exanpl e 40 20{ [(4 - - [ (2-fluoro-5 -nethyl phenyl)am no] carbonyl}

am no) phenoxy] p f| len Z.ryl} -2- 25 thien

15

20
'H NMR (DMSO-de) &: 12.43 (br. s., 2H), 11.89 (br. s., 1H), 8.97 (br. s., 1H), 8.57 (br. s., 1H),
8.39 (d, J=5.3 Hz, 1H), 8.20 (t, ] =8.8 Hz, 1H), 7.97 (d, ] = 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)

25 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 oo ¢
N\n/N
SR
0
N CH,
o}
/
N N o
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acid To a stirred solution of methyl {[(4- {4-[4-({[(2-fluoro-5-

nmet hyl phenyl ) am no] carbonyl} am no) phenoxy] pyri di n-2-y1}
-2-thiq§gwpaanhu$pb] am no } acetate 30 (60ng, O0.11nmmol PCIrUSa019ioxt8or e of
sol vent S THEFNVEOY (5n/ 5n) “ was added |'ml of 1M NaOH (1.0mol) sol uti on.
The m xture was stirred at roomtenperature for 1 hour and poured into
100nL of water. 2M HClL was added until pH = 3. The resulting precipitates
were filtered, washed with water, and dried in vacuo to give {[(4-

{444-0[ (2-fluoro-5- 90 ,2011/028995PCT/US2010/047800 1LID /L.1 (Lkt")

met hyl : ] li» am no) phenoxy] pyri di n- 2-y1}
-2-thigﬂgﬁ%ﬂ%@g%ﬁggT§§%?ﬂ%¥fi%cetic acid as white solid. Yield: 50ng, 86%
1H NVR (IOMSOYESS)): 65 ARHEB37 M+ &Na MH), 9.15 (s, 1H), 8.98 (t, J = 5.9 Hz,
1H), 8. - ' 8.40 (d, J = 1.5 Hz, 1H), 8.36 (d, J = 1.2 Hz,

1H) 3 7.@%@@@5%75@31.8 Hz, 1H), 7.50 - 7.58 5(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 H, 2H), 2.25 (s, 3H LR M5 (ES-): 519 (MH)
Exanpl éxemplodkt hyl {[ (4- {4- [4-(

{[(2-fl 7 or hyl phenyl ) am carbonyl }.,amn henaxyl pyry di Rs 25y1} -
DLt b eny) e Ry Mo B O PAERO RGO R ORI AN A o

4- { 4- [ 4¢HIARydrb Sdiet-hylpsertly) prHASfRs-Beatokafidao) phenoxy] pyri di n- 2-
yIIthi§ghgne-%-c§8%g§ylic ggid (108%5, 0.22mmol ), HATU (100ng, O0.26mmol)
and!ON, Ndi i sopr opyl et hyl ami ne (85ng, 0.66mmol) in anhydrous DVF (10nml) was
stirred at roomtenperature for 10 mnutes, followed by addition of glycine

met hyl ester hydrochl oride (41nE, 0.33mml ). The m xture was stirred for
anot her 10 minutes and peurag i hito 100&0iraf water. 25 2M HC1 was added

dropwi se until pH = 458 Nqﬁﬁ gj pitates were filtered, washed with water
and dried in vacuo t vegsnet
C?d

{[(4-{444- ({[(2-fl uoro-5-

met hyl phenyl ) am nad bonyl } aifi no) phenoxy] pyri di n-2-y1}

-2-thienyl)carbon amno } aceHate as white solid. Yield: 90ng, 78% 1H
NVR5( DMSO- d6) 6: 7 (s, 150, 9.10 (t, J = 5.9 Hz, 1H), 8.44 - 8.49 (m
2H), 8.37 - 8.423( Hy, 7.92 - P8 (m 1H), 7.55 (d, J = 8.8 Hz, 2H)
7.43 (d, J = 2.1 Hz, A (d = 8.8 Hz, 2H), 7.08 (dd, J = 11.3, 8.4
Hz, 1H), 6.75 -6.84 (m 2H H 3. , J =5.9 H, 2H), 3.63 (s, 3H, 2.25
(s, 3H LR M5 (ES+): 557 (MtNab) ,2011/028995PCT/ US2010/047800 1LID /L.1
(Lkt') LR M5 (ES-): 533 (MH Preparation of nethyl

4- (4- (4- am nophenoxy) pyri di ne-2-yl )t hi ophene- 2-car boxyl at e

20 Similar procedure as Example 132.
LR MS (ES+): 573 (MH), 595 (M+Na")
LR MS (ES-): 571 (M-H)

Example 52

25  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

HoH
N\n/N
gy
(@]
N CH3
O

2

30




0 0- 5A m xture of 4-(4-am nophenoxy)-2-chl oropyridine (5.0 g,

22.66mmol ), methyl-(4-(4,4,5,5-

tetra Y 0-201132899di oxabor ol an- 2-y1) -t hi ophene- 2- car box PCAtUS2¢19/0FB0gy, 36. 25
mm)"?ﬁ?afﬁawﬁ%m (5.24 g, 4.53 nmmol) was added to a thick walled
reaction vessel and purged with N2. A solution of 2M K2CO3 (17.0 nlL) was
added, followed by dioxane (120 nlL). The reaction vessel was seal ed and the
m xture stirred at 92C for 18 h. The reaction vessel was cooled to room
tenperature and the 10m xture was filtered over celite, washing with EtOAc.

The fi 'S}iﬁﬂtaﬁ%fé@édu%’ékc%ﬁ%ﬂ and the resultant dark oil was purified via
col um chromat ogr aphy, eluting with 40-60% Et OAc/ hexanes to afford nethyl

4- ( 4- (4HENMVIRO@INESOXY) By T 1.00 néi 2 yin) 1H), OfkleetR), 8 50axXIy+ atleHz,a H), 835 82%

yi el d). 0, WD 2011/028995 1OD /L, FL 1 %th H‘)é PCT/ US2010/ 047800 Exanpl e
42 et RyP 947 A, 193 (798 (mp 1 H). [513d 45 T Tkt Py pHEN D) drit8] ) T &riddmyat)), 7.34

an no) o] iy di = | aphen -gar _ 0 joA T

ol Ut 1 oo e T Y e vt 05 1 A SSRERATL TSR ) ot e
(500 ngm, 1H3,3.6TGld) J Frd.@iis/Heolds), 187 ((,LU0nt) Med Haddléd - 4.69 (m, 1H), 4.46 (t, ] =

2-f 1 uor o= 5- hyl -_phe IS t 5 8 | ). 1 Xt ure S

St 11 d Fin Dot Sper it 7Y erbone Hur tard! Boar St Als 20uie B iter
The resyiyt bng -preciiltpt 234 nene) fiédl er edmwaghed with water and dried in
vacuo to give the crude, which was purified by silica gel chromatography

el utdi nd-RY1d FS3L 5T HED. NEDMC13 to give methyl 4-{444-({[(2-fl uoro-5-

met hyl plrewy [Bsgnéingligar bonyl | am no) phenoxy] pyri di n- 2-yl I t hi ophene- 2- car boxyl
ate as off-white solid. Yield: 560ny, 76% 11-1 NVR (DVBO-d6) 6: 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 (Gxadapke §32 Hz, 1H), 7.48 - 7.57 (m 3H), 7.13 (d, J = 9.1 Hz, 2H),
7.08 (dd, = 2011.4, 8.5 Hz, 1H, 6.76 - 6.81 (m 1H, 6.74 (dd, J= 5.6,
2. 3 Hz,5-{H4-(8(B8ugre;5-Biphylhend )qmino RrjbonR ; MBinoHSnox Fooridimeng} IN{R(VB

R e T S e A

am no) phenoxy] pyridi n-2-y1} -1Hpyrrol-3 -yl)carbonyl] amno } -
5- oxopentanoic acid , O /VF\D 2011/028995 1/ FL 1 (Lkt"') PCT/ US2010/ 047800

H H

CH,
20 0
OH
N
H
’\’}Né
0O

Similar procedure as Example 61.
25 LR MS (ES+): 637 (M+Na")
LR MS (ES-): 613 (M-H)

Example 54

N-{4-[(2,3-dihydroxypropyl)amino]-4-oxobutyl}-5- {4-[4-({[(2-fluoro-5-
30 methylphenyl)amino]carbonyl } amino)phenoxy|pyridin-2-yl} -1H-pyrrole-3-carboxamide

H oH
N\n/N
QR
o)
N CH,
o)

~

)0




To a stirred solution of tert-butyl

(4S)-5-(ethylam no)-4-{[(5-{4-[3-fluoro-4-({[(3- nethyl phenyl)am no]

car bony/ jwargbriepgdsenoxy] pyri di n-2-y1} -1Hpyrrol -3 -yl ) earhseyoj4mne no } -
5- oxopéﬁ éﬁgéféfoOng, 0.046mmol ) in 5nl of methylene chloride was added
2ml of TFA. The m xture was stirred at roomtenperature for 1 hour, and
evaporated to dryness. The residue was 5 dissolved in MeOH (3nl), which was
added dropwi se into 100nl of water with vigorous stirring. The precipitates
were filtered, washed with water and dried to give (4S)-5- (ethylam no)-4-
{ [(5- {4-[3-f|uoro-4-( { [(3- nethyl phenyl)am no] carbonyl}
anino)phenoxy]pyridin yl} -1H pyrrol -3 -yl)carbonyl] amno } -

-og gﬁ lgpu%ca eaaﬁx lt§ solid. Yield: 20ny, 74% H 1H NVR (DVSO d6) 6:

pitagprocqqicas Bxamble Bl 7 11y T 8 97 (s, 1H), 8.57 (d, J = 2.1 Hz,

1H) 1|_DI319NI\/H{(I%MSOSd§8H¥1 7ihl)r,s81125)9(1f4 (s~(]1H:) 9.4% (JT'ZJH) AB)HZ ZH%}?S §3 gd J== 5H§5
6 99 - Bz, OB ('hPO (LCH}JW%ZJ(HZ lJH);77843‘tH25QHZ 18), 77477(@,,J%]59 Hz,71H§|z7 SLH)

3 35 Gbsitp 2 §53%ad s T hwig 1] 71 Ao G 3R ped 431 a ¥ ]

Hz, 3H)7. aﬁLRob/@n(ﬁ%)msﬁQslsz(MFDH)E&@mh@ J445 t7ez S-HTtUlle 468 ﬁd J=5. OHz 1H),
(4S) 5- (ethylanlno) gé é4 [ 3-fl uoro-4 éé g phenyl ) an1nq%
carlBonyl-46 érd né)%ﬁéri&l&y yr d1|7r{n9_1§711}3 2QLH3 (meRH} 3.6 )%b gortil} 284Ri-re
205- ox e XbUre rt 2- {[(5-

{4-] 3- f&ugr (fs[%g) (ﬁh{/ﬁ: ngny 12 élrrlgon7 ?Lﬁzoéﬁ—)

am no) gbfemmsayrasaﬁ (ME),\62Y (MJ:LNab)/rroI 3 -yl)car bonyl] amno } -

5- oxopentan0|c acid (80pg, O. 13nnn|) HATU (57nmg, 0. 15mml) and N N,

0, W 204 M2doul @éﬁ&rﬁ)l (Lkt') PCT/US2010/ 047800 dii sopr opyl et hyl ani ne
(49mg, 0.38mmol) in anhydrous DVF (8ml) was stirred at roomtenperature for
10 minutes, followed by addition of 2Methylamne in THF solution (0. 1nd,
0. 2%nnlpwn¢he§ﬁ1xture was stirred for another 10 minutes and poured into

100l ter se until pH = 5. The precipitates
wer e fﬁﬁﬁ%% ‘)ﬁé@ﬂ@glvﬁpﬁ*@ggﬁglﬂ 8%’Adrled in vgcuo to givepthe Erude,
whi ch Wﬁ&hﬂ?héﬁﬁlﬁﬂmﬂﬂca%b&ﬂﬁ?anﬁﬁb)pﬁ@ﬁ&%ﬁﬁﬁrﬁ@% - HYSyrRe-Bichbodamide

MeOH CHC13 to give tert-b

(4S)-5-(ethylam no)-4-{[ (5- {443 fluoro-44{[ (3- nethyl phenyl)am no]

car bonyl } anlno)phenoxy]pyrldln 2-yl1l} -1Hpyrrol-3 -yl)carbonyl] amno } -

5- oxopent anoat e as ne solid. Yield: 40ng, 48% 11-1 NMR
(DN5C>d6) 6: 1 1H), 8.95 (s, 1H), 8.56 (br. s., 1H), 8.38 (d,
J 56Hz 1 8020 ,J=9.1Hz, 1H) , 7.81(t,J:53Hz, 1H, 7.77

(d, J = 1H), 7.4504d, J = 1.5 Hz, 1H), 7.23 - 7.30 (m 2H), 7.18 -
7.23 (m 2 Nd, J =,7.6 Fz, 1H), 6.73 (dd, J = 5.6, 23Hz, 1H), 7.12
4.27 - 7.18 © 4.35 (m 1H), 6.98 3.01

N

25
Similar procedure as Example 61.
'H NMR (DMSO-dg) 8: 11.92 (br. s., 1H), 9.20 (br. s., 1H), 8.48 (d, J = 1.8 Hz, 1H), 8.39 (d, ] =
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,
30 J=175,5.0,2.2 Hz, 2H), 6.68 (br. s., 1H), 3.14 (q, 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)
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- 7.04 (m 1H), - 3.08 (m 2H), 6.79 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
15 LR l\@\?{!ﬁ%&)lmzwi (MtNa') LR M5 (ES-): 657 (M H) ExanpCe/u$2010/047800
(25) - 5-C8rt Thut'6¥y- 2= {[(5- {4-[3-fluoro-4-({[(3 - 20 methyl phenyl)ani no]
car bonyl } am no) phenoxy] pyri di n-2-y1} -1Hpyrrol-3 -yl)carbonyl] amno } -
5- oxopent anoi ¢ aci d 30 To a stirred solution of (S)-5-tert-butyl

1- net hyl 2- [%5-{4- [ 3-fluoro-4-({[(3- methyl phenyl)am no] carbonyl}

am no) yridin-2-yl} -1H pyrrol-3- yl)carbonyl]am no}pent anedi oat e
(120ng,N05] 1 ' i of nt s, Tkl 1 5s_, 0, WD 2011/ 028995
oD /L gﬁjfg_m( LaL%%&%%@%g@ 3407’%8%%(%33;?%&%2?%2%% Im of 1M NaCH
(| mol )metbylphénym)aniting carboutyllf eeninap hstdxyi matidat-2 rybjo it pmpde-Aicarbexfmide 30

m nutes, and poured into 100ni of water. 2M HCl1 was added dropw se until pH
= 4 The resulting precipitates were filtered, washed with water, and dried
in vacuo to give ZSHS- ert - but oxy-2- {[(5- {4-[3-fluoro-4-({[(3 - 5

net hyl phenyl ) am o]y callbo am no) phenoxy] pyri di n-2-y1} -1H pyrrol -3
-yl)carbonyl] aptwe’} © 5- pentanoic acid as white solid. Yield: 100ng,
85% 1H NMWR ( O-d6) 6: 12149 (br. s., 1H), 11.84 (br. s., 1H), 8.98 (s,

1H), 8.58 (d, .3 Hz, 1H), 8.38 (d, J = 5.6 Hz, 1H), 8.20 (t, J = 9.1
Hz, olH) 7.89&‘ ., AH), 7.42 (br. s., 1H), 7.28 (s, 1H), 7.25 (dd, J=
11.7, 2.6 Hz, 1H) - 7.83 0on 2H), 7.11 - 7.18 (m 2H), 7.01 (dd, J =

9.0, 101.6 Hz, 1HN 6. 78 (WNLA 7.3 Hz, 1H), 6.73 (dd, J = 5.6, 2.3 Hz,
1H), 4.23 - 4.34 (m 1H), @.23 - 2°98 (m 2H), 2.26 (s, 3H), 1.95 - 2.03
(m 1H, 1.80 - 1.8 (m 1H), 1.35 (s, 9H LR M5 (ES+): 654 (M+Na LR M5
(ES-): 630 (MH 15 Example 46 (S)-5-tert-butyl 1-nethyl 2- {[(5-
{ 4- [ 3- fdivlaoprdcédulrd 3 Exatgiy i phenyl ) am no] carbonyl }
am no) ghenoxy%ﬁ)yri di n- 2-;/1% - 1I—|-ﬂ)1/rrol - 3- F}/I ) car bonyl Lan‘i nog pent anedi oat e
15 H NMR (DMSO-de) 6: 11.83 (br. s., 1H), 9.15 (s, 1H), 8.46 (br. s., 1H), 8.36 (d, J = 5.9 Hz,
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, ] = 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)
20 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-
25 methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-

yl)carbonyl]amino } pentanedioate

HoH o
TO
0y
(@)
X
o0 /

// §—-O

30
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0O ) CH3 HCCH A mxture of 5- {4- [3-fluoro-4-(
{[ (3- et hyl phenyl ) am no] carbonyl } am no) phenoxy] pyri di n- 2-
yl}-1H Dabe/@swar boxyl i ¢ acid (500ng, 1.1nmol), HATUPCHQGae0/04788@nmol )

and N, I\}-%g\gﬁyb”l |(§‘6'|5r opyl et hyl am ne (426ng, 3.3mmol) in anhydrous DVF (8ml)
was stirred at roomtenperature for 10 mnutes, followed by addition of
L- G ut Simélasiodedurd &y Exdmyily581- met hyl ester hydrochl ori de (334ny,

1. 32mm Ff The m xture was stirred for another 10 mnutes and poured into

200mL of! MAtReDMBQ-diCd: W80 Qtld%dllé} Spli (el FnB 4P (pH =28 HARED o} 8 (hi tat-s

ﬁ;ﬁe;'l—\l}%ﬁ%ﬁ Q%FSQZX\QCI ifljl n \%giuﬁ?élégﬂ%e@bﬁzsgﬁgﬂ yﬁhﬁ%g%s%@gl%l ed
b)é SI5| ![ICHB)t ggh Gtmqmmeg;@m&ydtﬂ:usmg 7VEH h]cI—IPu%?%Mﬂ)H‘VZG'@m He, Hﬂ){@ 83 (d,J

er u -
ety ot ) B 3] b BOrbt 411 Bk iy ?rﬁér{ak;lﬁzy} 031 406 K4pa 2. BHES A b 3-
|
AR L Ty URE A ?ﬁrg%s%“ AL §R To 2t RRBOSEN -
8 38 (. 10(m B 188 - 199)(m, 8 HAOL.(§ (t, D=7.(BHS, Hi) 1H) 8.08 (d, J = 7.0 Hz,

4 9 oH), 7.18 -7.23 oH), 7.11 -
7 17 (&&%Esﬁoﬁm@ﬂb@%%ﬂ% (m 6H)79 (d, J = 7.o(rrn|z, T)H), 6. 70
6.76 (m 1H), 4.32 - 4.41 (m 1H), 360(3, 3H), 2.23 - 2.31 (m 5H), 1.93

- 2.03(m 1H), 1.81 - 1.91 (m 1H), 1.35 (s, 9H) 10 LR M5 (ES+): 646 (M),
66810( MlE\%'alh)pld_ﬁSI\/B (ES-): 644 (MH) Exanple 47 bis(2-hydroxyethyl)

2- 5- or 0o-4- henyl ) am no] car bonyl

am{ LE)) p%@%gxg}%%#f)ﬁﬂrﬁméié({f@ {fll-‘:rz1 {IF(?(I}}/ 2 (gy?/) 2:ar bon]yl ] am no{p}ent anedi oat e
25 LR Meeth ﬁén 1)68@&]6&&15&@1}@&6@%@%} yrii622 M-, pyel-3Exanpl e 48 3-
{ [(5 Tyl uor o- 4- ( é (3 -nethyl phenyl ) am no] carbonyl }

am no

)pﬁbﬁ ywme%wlm pe

br. s., 1H), 8. SR
E r7159(85 (mH)lH), 0 \fﬁr

1H30pyrrol - 3-yl ) car bonyl ] anmi no} pr opanoi ¢ acid

0 1H NWR (DWVSO d6) 1H), 8.59
.9 Hz, OH 51H), 8.22 (t, J = 9.0 Hz, 1H), 7.90
1H), 7.25 - 7.30 (m 2H), 7.21 (d,

20
A mixture of 2-{[(5-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl} -1H-pyrrol-3-
yl)carbonyl]amino } pentanedioic acid (60mg, 0.10mmol), glycerol (0.5ml), 1-Ethyl-3-(3-
dimethyllaminopropyl)carbodiimide hydrochloride (EDCe+ HCI, 37mg, 0.19mmol) and 4-

25  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 10~15% MeOH/CHCI; to give bis(2,3-
dihydroxypropyl) 2-{[(5-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl} -1H-pyrrol-3-

30 yl)carbonyl]amino}pentanedioate as colorless oil. Yield: 40mg, 53%.

LR MS (ES+): 746 (M+Na")
LR MS (ES-): 722 (M-H)
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J=7.0H, 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) S\ROMEIIQ(ESE»); 516 (M H) 10 Exanple 49 2- { [(5- PeT[U320100a7800 4- (
[(3 rre]t yfﬁhéﬁfi‘ly))am no] carbonyl} am no)phenoxy] pyridin-2-y1}

- 1Hpyrrol - 3-yl ) carbonyl ] am no} pent anedi oi ¢ aci d HO 20 1H NMR ( DVSO- d6)
6: 12. &Xapdplc 5%., 2H), 11.89 (br. s., 1H), 8.97 (br. s., 1H, 857(br S.,
1H), 8.39 (d, J = = 8.8 = 7.6
HZH? 1H* ?[ﬁg A4 TH (2 éluor%iﬂ“e%lmenygmg@]qaﬁl?onah)amnvo)e@eneay]pﬁldmg? zl}FizH 1H),

6 79 (&grﬂ)l?ﬂ)cgrﬂdﬁyl(‘lérhﬂm}_b@ I%éth@?ﬁ-g-&ogetﬁﬁmc 482 (br. s., 1H, 2.30 (t, J

6 (m 2H) 25 LR M5 (ES-): 574
(MH) Exanpl e 50 nethyl 1-(3- {[(5-
{4-[4-({[(2-fluoro-5-nethyl phenyl)am no] carbonyl } am no) phenoxy] pyri di n- 2-
y1} “1H- pyrrol - 3-yl ) car bonyl ] am no} propyl ) pyrrol i di ne-2-car boxyl ate 30HH
0, WD 2011/028995 I1OD /L.1 (Lkt") PCT/US2010/047800 Similar procedure as

Exanpl e 132. LR M5 (ES+): 615 (MH), 637 (MtNa!) 5 LR M5 (ES-): 613
(MH Exanple 51 5- KL{(}Z}4 { [(2-fluoro-5 -methyl phenyl)ani no] carbonyl}
am no)phenoxy]p 2- N- {2- [(3 S)-3 -hydroxypyrro lidin-1 -yl]
-2-0x0 ethyl pyPro - car boxam de 10 0O 20Sim | ar procedure as
Exanpl e 132. RI\/B(ES+) 73(M—|) 595 (MrNa!) LR M5 (ES-): 571 (MH)
Exanpl e 52 2 {4- [(2 d| hydr oxypropyl ) (et hyl ) am no] - 4- oxobutyl } -5-
{4-104- ( { [(&y 0-%d

Similar procedure as Example 132.

15 '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, 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)

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

Example 60
N-[4-(ethylamino)-4-oxobutyl]-5-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl } amino)phenoxy|pyridin-2-yl} - 1H-pyrrole-3-carboxamide

SN
Yy
(@]
S

25

N
i
N
N—

30 °
Similar procedure as Example 61.
'H NMR (DMSO-dg) 8: 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,
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met hyl phenyl ) am no] carbonyl} am no)phenoxy] pyridin-2-y1} -1Hpyrro le-3

- car boxani de” , 2011/ 028995PCT/ US2010/ 047800 10D /L.1 (Lkt') Sinilar

pr oceduﬁrggweszoﬁmwbe 61. 114 NVR (DVSO-d6) 6: 11.70- 11P82/USa910Di)8p0 9. 24
(s, 1H) 8“56'@"3 = 2.1 Hz, 1H), 8.35 (d, J 5 =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.(ZH);LF-I)ﬁgI (Or. $01H), 77.285(b¢.18, 138) 7.1 - 089((dg 3H§,=7.(18L(<ﬁ, J 8.13.3H8 4 HH)1H)76.01
-7.05 1H), 6.73 - 6.8 1 6.67 J =56, 2.3 H, | 4,87
(%5 Ueatnaarbi 1 400 i enb i1 L d a3 3s 6 F0rB0s fig = 55 on
3.65 ( , 13 L0 (m 2H), 2.96 (s, 1H), 2.79
(s, 2%0@2’%?%’71'-665@%%]( m?‘zf%’r? H%.F@z‘%‘?’s{m%ﬁ)ﬁz’%%éz S 1.72 (m 2H) 10LR MS
(ES+) : RS (BHF): BHOUMNKNET (MtNaVB (ES-): 617 (M H Exanpl e 53 5-

{4-[4-( -fl -5 -met hyl phenyl )am no] carbonyl}

am o) %H@Sﬁ@ﬁﬁ’pﬁ%?@)yl} “N[4-(3 -

15hydr oxypi peri din-1-y1)-4-oxobutyl]-1H pyrrol e- 3- car boxam de

Simlar procedure as Exanple 61. 25 LR M5 (ES+): 637 (MtNa') LR M5 (ES-):
613 (MH Example 54 N {4-[ (2, 3-di hydroxypropyl ) am no] - 4- oxobutyl } -5-
{4-[4-( { [(2-fluoro-5 - 30 nethyl phenyl )am no] carbonyl}

am no) phenoxy] pyri di n-2-y1} -1H pyrrol e-3-carboxamde OH)0 , 0,W
2011/028995 10D /L.1 (Lkt') PCT/US2010/047800 5Simlar procedure as
Exanple 61. 1H NWVR (DMSO-d6) 6: 11.77 (br. s., 1H), 9.14 (s, 1H), 8.46 (d,
J =2.3 H, 1H), 835 (d, J =5.9 H, 1H), 7.96 (dd, J =7.9, 2.1 Hz, 1H),
7.84 (t, 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), 7.21 -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, J = 5.0 Hz, 1H), 104.46 (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 M5
(ES+): 605 (MH), 627 (MtNa!)
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LR M5 (ES-): 603 (MH 15 Exanple 55 N (4-am no-4-oxobutyl)-5-
{4-14-({[(2-fluoro-5- nethyl phenyl)am no] carbonyl}
am no) Elrr%gwo ]1[1152899& n-2-yl} -1H pyrrol e-3-carboxam de PCRAISS10i0kz800

procedurd’as“Exagl e 61. 1H NVR (DVBO d6) 6: 11.92 (br. s., 1H, 9.20 (br.
s., 1H), 8.48 (d, J = 1.8 Hz, 1H), 8.39 (d, J =59 H, 1H, 7.95 (dd, J =
7.8, 194 ahiple M), 7.89 (br. s., 1H), 7.56 (d, J = 8.8 Hz, 2H), 7.42 (br.

) 7.15 (d, J= , J= 11. 4,

8 5 5 i‘hﬂ ?%(%éuqredémeﬁxyh)hfnﬁ%smns]CerbozylgamﬁlH%@q? xgp B@cﬁeﬂrﬂ?é\l [4-639) |

3. 14 cox ) = 7.5 Hz, 2H), 1.66
Cqu n( quldljoxypgrrghd'g -1 Fﬁm oxfb ﬁ{ p?’l‘f%le ﬁc@iﬁgﬁaﬁnﬂ% VB (ES-): 5;)9 (MB)

, » LMD 2011/ 028995 1/ FL 1 (th ) PCT/ U82010/ 047800 Exanmpl e 56 N
{2-[.(2, 3-di hydr oxypropyl ) ammo] - 2- oxoet hyl} -5- {4-[4-( { [(2-fluoro-5 -

met hyl phenyl )am noj cq rb ghyLL ani no) phenoxy] pyri di n-2-y1}
-1H pyrrol e- car o imlar procedure as Exanple 132. 1511-1 NMR

(DVBO d6) 6: 11@ 9.15 (s, 1H), 8.46 (br. s., 1H), 8.36 (d,
J = 5.9 Hz, 814(t 3 60Hz 1H), 7.95 (d, J = 7.6 Hz, 1H), 7.67
(t, J =5.6 , 7.54 (d, J 88Hz, 2H), 7.38 (br. s., 1H, 7.13 (d,
J= 8.8 Hz, 3H) . 211 (m 2H) 6.75 - 6.82 (m 1H), 6.69 (dd, J =
5.6, 2.3 , 1 d—J = 5.0 Hay 1H), 4.47 (t, J =5.7 Hz, 1H), 3.76
(d, J = 5.6 H, Hﬁ34BM 2 5.5 Hz, 1H), 3.16 - 3.27 (m 3H),
2.98 - 3.00 (m 1H), 2.25 (s, ZH LR M5 (ES+): 577 (MH), 599 (M:Na!) LR
M5 (ES-): 575 (MH Exanple 5? 5-(2, 3-di hydroxypropyl) 1-nethyl
2-{[(5-{4-[4-({[(2-fluoro-5 - 25 nethyl phenyl)am no] carbonyl }

am no) phemoxyd @A-§ [db+{14J4Y U 2-lhbkop§+ r ol - 3- yl ) car bonyl ] anmi no} pent anedi oat e

methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl} -1H-pyrrol-3-
yl)carbonyl]amino } butanoic acid (60mg, 0.11mmol), HATU (50mg, 0.13mmol) and N, N-

15 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 HCl 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-

20 [4-(3-hydroxypyrrolidin-1-yl)-4-oxobutyl]-1H-pyrrole-3-carboxamide as white solid. Yield:
40mg, 59%.

'H NMR (DMSO-dg) 8: 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 - 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,

25 2.2Hz, 2H), 4.24 - 428 (m, 0H), 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=79Hz, 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)
30

106



, ,,LWD 2011/028995 1/ FL 1 (Lkt') PCT/US2010/047800 Simlar procedure as
Exarrple 58. 1H NWR ( DMBO- d6) 6: 11.86 (br. s., 1H), 9.14 (s, 1H), 8.46 (d,
= pz!!H)qzss&sSG (d, J = 5.6 Hz, 1H), 8.08 - 8.17 @cw/ubk)10/0#7896 (dd, J
7. 3¥5é‘ﬁ%”i‘|4)? 7.54 (d, 3 =8.5Hz, 2H), 7.43 (br. s., 1H), 7.04 -
.21 (m 4H), 6.78 (dt, J 5.7, 2.7 Hz, 1H), 6.68 (dd, J = 5.6, 2.3 Hz,
H), 62]5 53Hz 1H) 458(tJ 57Hz 1H) 436-445(m
H), ? “E) (m = 11.0, .6 0@\?
%54? 2- ﬂ]lﬁro ﬁlyfﬁhenﬁl n?lnﬁ]cﬁﬁonfélllﬁml@)%n?@’b@llﬂm 213’@ 14'2 10 (m
H) } kY 1H) LR M5 (ES+): 664 (MH),
5 (Mﬁgdroi'yj—o Eégll OJ:BBut 1:} l%ﬁ?éﬁoleg %rgdoxgr;g%er opyl) 2-{[(5-
{4-[4-({[ (2- quoro 5 me;thyl phenyl ) am no] carbonyl}
am no) phenoxy 2- 1} -1H pyrrol-3- yl)carbonyl]am no}pent anedi oat e
15 20 A m X 5-{4-[4-({[(2-fluoro-5- methyl phenyl)an no]
carbonyl } arg heﬁox ridin-2-yl} -1H pyrrol - 3-
yl ) car bonyl JJam no} pent anedi oi ¢ acid (60ng, 0.10muol), glycerol (0.5m),
1-Ethyl- 3- di met hyl | am nopr opyl ) car bodi i m de hydrochl ori de (EDC. HCL,
37ngy, 0. 19R '— apd A- 25 di et hyl ami nopyri di ne (DVMAP, 5ng, 0.04mol) in
T)\was stirred at 60C for 3 hours. The m xture was cool ed
to roomtenperature, HCO ntr@&t ed and purified by silica gel chromatography
eluting with a gradi ent of @ 15% MeOH CHC13 to give bis(2, 3-
di dr oxypropyl) 2- {[(5- 0{4 [4-({[(2-f]uoro-5- met hyl phenyl ) am no]

b 2-y1l} -1H |-3 -
gg;l fgéér%]o%ﬁag%n&agépe %nﬁgrql Bgt e 36/15} col orIO)e/;;Ooi | . Yield: 40nmg, 53% LR MS
(ESt) : "FASMRVENASD-d4RSVBI . QE&r)s FH)Zl()MsItB lH) 9\1“©(s lH) 8.47 (d J=2.6Hz, lH)
2011/ 028995PCT/ USZOlO/ 047800 1LiD /L. 1 % 4-14-(
{ [(2-4-3¢rded 5 > NBzhiil AT Ad) lééﬁadhm i 8any gg)(@héﬁbﬂyqlpy %j(rn,%H)yl
- 1Hpy T rpg 37 2% khC A PO dor ATIRSB, 711 27718%ANSKY, P05 OF PP (FiNENQI 2 Ak H (iR,

15 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)

Example 63
20 2-{[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl}-1H-

pyrrol-3-yl)carbonyl]amino } pentanedioic acid

OO

25

Similar procedure as Example 132.

30 'HNMR (DMSO-dg) 8: 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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Simlar procedure as Exanple 132. 15114 NMR (DVMSO-d6) 6: 11.98 (br. s.,
9.19 (s, 1H), 8.48 (d, J = 2.6 Hz, 1H, 8.39 (d, J =5.9 Hz, 1H), 8.13
J 0 2pir1/028995, 7.95 (dd, J = 7.8, 1.9 Hz, 1H), 7. B8TAISZ015/M47809 2H),
A7 - %\géf{“rhwﬂll) 7.24 (br. s., 1H), 7.19 (br. s., 1H), 7.15 (d, J = 8.8
2H), 7.08 (dd, J = 11.3, 8.4 Hz, 1H), 6.72 - 6.81 (m 2H), 4.38 (ddd, J
.5, TH)96. 65 (8 JHz 3.8 H, 1H3 482 (&Rld, BHP,7,2. %5 O(Itlz, 1H)2. 30& Hz,7.@Hy, 212), 225( S,
1.95 - 05 (m 1 82 - 14,0, 9. 7.0, 7.0 Hz, 1
LR ,\953(}@81)96 gghs QTMHh)) ]E§%m519é (161@]—(140 9.8,7.2,7.2' Hz, lH) H)
N[ 4- (eub)(,isal Q )574 pxphut y1] - 5- {4 [4-({[(2-fluoro-5- methyl phenyl)am no]
carbonyl} am no?phenoxy pyridin-2-y1} -1H pyrrol e-3-carboxam de 25 30
Slmlar procedure as Exanple 61. 111 NWVR (DMSO-d6) 6: 11.96 (br. s., 1H),
9 20 ; 1'}%&;@5 48 (d J =2.6 H, 1H, 8.39 (d, J = 5.9 Hz, 1H), 7.95 (dd,
xa 7.89 (br. s., 1H), 7.76 (t, J = 5.3 Hz, 1H), 7.53 -
7 58 (rﬂlrneth D2 0605 1Ij %ré—%éth [phé minditakb hOPpASHX in-Z. 44
(br. s., 1H), t [b(Q?@ Ahylphbibfannk dﬁm gﬁl)a%g%(ddﬂ 11.3,
8.4 szl}Hllﬁ p}@‘rd@-yl&agzpn(yﬁﬁmmq)}pelﬁa@ﬂma@ 17 (m 2H), 3.01 (qgd, J = 7.2, 5.6
Hz, 2H), 2.25 (s, 3H), 2.05 (t, J = 7.5 Hz, 2H), 1.66 (quin, J:7.3Hz,
2H), 0.96 (t, J-72 ,F3H) LR M5 (ES+): 559(M—|) 581 (MtNa!) 5 LR M5

gg NG

(ES-): 557 ( 011/028995 10D /L.1 (Lkt') PCT/US2010/ 047800
Exanpl e 61 5- -fluoro-5 -nmet hyl phenyl )am no] carbonyl }
amlr‘?o)phenoxy) 2- -N-[4-(3 - hydroxypyrro

lidin-1-yl)- -oxobutyl] 1 pyrro | e-3 -carboxam de

15  Similar procedure as Example 132.
'H NMR (DMSO-dg) 8: 12.27 (br. s., 1H), 9.33 (br. s., 1H), 8.50 - 8.57 (m, 1H), 8.44 (d, ] = 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),
20 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
25 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

F oy oy T
epae
o ©)
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A mxture of 4-{[(5-{4-[4-({[(2-fluoro-5- nethyl phenyl)am no] carbonyl}

am no) phenoxy] pyri di n-2-y1} -1H pyrrol-3- yl)carbonyl]am no}butanoic acid
(60ny, 5V_‘»Z(I)r21r1rt111/(yz89951ATU (50mg, 0.13mml) and N, N 15 di i opruspeoss1syé am ne
(43ny, éér‘?’de()A n anhydrous DMF (8nml) was stirred at roomtenperature for
10 m'nutes, foll owed by addition of (R)-3-pyrrolidinol (14ng, 0.16mmmol).
The m xSimniler pv@scdird aerx:hrfﬁplé 1anot her 10 n1 nut es and poured into 100mlL of
water. 2M HC1 was added dropw se un recipitates were

Th
filteredl Nb@%@tﬂs@ @dﬁ Sindt- &7 (g, b, éél Sﬁn 1\2&&&61’ tlH)g‘%eQ/g(dsJ =148 g [H), 8.94

2-f1 | | 1
[2(()[ 4-( l:;tta ﬁygr ox;/pyr P oaﬁ?ad/l%ﬁgb% -lﬁlig%%%ﬁt%T?Tqﬁlws?g§l A(pgu caprb%yéfg de
as whi tig)s oKl dbr. Yi €Hl:7. 2410ng32 &E%H)J,EIONNR m»ﬁsomm Oﬁ(dd],]l 43970(1)6 stll,—l) 1H),
9.31
3 25 o b= T 1 Ie T (. G- w(mzmwm B3(m. SHES2510 By 193 -45°"
748(@191 J7)24(br s., 1H), 7.16 (d, J = 8.8 Hz, 2H), 7.05 - 7.10 (m

e(??'i’dz J=7.5 5.0, 252.2 Hz, 2H), 424 - 4.28 (m OH), 4.16 -

4 21 (rh,R]M—S)(ES})%Bz-(MH)ﬂ,SS(HﬁMJrM) 3.35 (ddd, J = 11.6, 8.4, 3.5 Hz, 1H),
3.25 - 4 - 3.25 4 2.25 (s, 3H), 2.23- 2.27 1H) ,
2.20 (tLSRS/P&éSb]SH}Q( H;L 1.84 - (1.mgz (H)m 1H), (1.575 -H)1.82 (m 1H),(r1n.65Hz
1. 73 (m 2H) LR M5 (ES+): 601 (MH), 623 (MtNa') LR M5 (ES-): 599 (MH) 30
; 011/ 028995 10D /L.1 (Lkt') PCT/US2010/ 047800 Exanple 62 5- {4-[4-(

[ 2- f A38P52 8° - met hyl phenyl ) ami no] carbonyl} ami no) phenoxy] pyri di n- 2-y1}
- N44 (42yd5- ({X%@Jﬂu@ﬁ)-ﬁr [fezuﬂlauﬁovélmehrﬁm N&gh&&g@%&@g@fﬂlﬂg ﬁelﬂaQy]p%ldmOz

Simlar procedure as le 61. 114 N 2(br ., 1H),
10. 33 (>é} 1HH)yrred- 31ﬂ)c(asbony mu@»}hma(m,c agid= 2.6 Hz, 1H), 8.39 (d, J ='5.9 H,
1H) , 795(dd J=79 18Hz 7.87 - 7.92 (m 1H), 7.51-7.58(m
2H), 7.38 - 6 (m 1 21(br s., 1H, 7.11 -7.18 (m 3H), 7.05 -
7.11 (m 1H) 6 72H- : (m 152H), 3.14 (q, J = 6.7 Hz, 2H), 2.25 (s,
3H)15 1.96 (t, , 1.66 (quin, J = 7.3 Hz, 2H) LR M5 (ES+): 547
(M), 569 (Mt

O

20

To a stirred solution of 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 (45mg, 0.078mmol) in 10ml of THF was added 3ml of 1M NaOH

25 (3.0mmol). The mixture was heated at 60°C for 3 hours, cooled to room temperature and poured
into 100ml of water. 2M HCI 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)phenoxy]pyridin-2-yl} -1H-pyrrol-3-
yl)carbonyl]amino } butanoic acid as grey solid. Yield: 40mg, 93%.

30 'HNMR (DMSO-dg) 8: 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 = 7.9, 2.1 Hz, 1H),
7.85 (t,J=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, J = 8.9, 1.6 Hz, 1H), 6.77 - 6.82 (m, 1H), 6.73 - 6.77 (m, 1H),
3.16 (q,J = 6.7 Hz, 2H), 2.25 (s, 3H), 2.22 (t, ] = 7.3 Hz, 2H), 1.67 (quin, J = 7.2 Hz, 2H)

109



LR M5 (ES-): 545 (MH) Exanple 63 202- { [(5- {4-[4-( { [(2-fluoro-5

- met hyl phenyl)am no] carbonyl} am no)phenoxy] pyridin-2-yl} -1H

pyrr ol 1% WDrerart89yyl | am no} pent anedi oi ¢ acid HO Si m IPaT/Use@omdispe as

Exanpl € 01327 “4d£f4” \NR (DVBO- d6) 6: 12.42 (br. s., 1H), 12.12 (br. s., 1H),

1186(br. s., 1H, 9.15 (s, 1H, 8.46 (d, J = 2.6 Hz, 1H), 8.37 (d, J =

5.6 Hz,LRMS (BS-9348 (B1-BY (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 O,V\02011/028995PCT/ US2010/ 047800 10D /L.1 (Lkt') 1H), 6.69 (d,

J SEMpIéLW,ASZ(ddd J 9.7, 7.9, 5.0 Hz, 1H), 2.30 (t, J = 7.6 Hz,

2H) 2.25 (s, 3 : - (mlH) 180-191(mJ:140 9.8, 7.2,

.2 He,cthyl-{IR- %T-’(é f‘héﬁﬁz %Eirwrﬂ)% Exanpl e 64 dinethyl 2- { [(5-

{4 [4 ( awnq) phenoxy] pyri di n- 2-
> %%&glgﬂéﬁ%&l&ﬁ%% ! am nﬁpeﬁ?ﬁfﬁg% }IH -0 (%)53& m | ar procedure

as Exarpﬂ)carbbﬁzl]armhdo}\mt(o@tQBOdG) 6: 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),f7.64 (br. s., 1H), 7.58 (d, J = 8.8 Hz, 2H), 7.39

(br. s., 2H) 7. QR}d,HJ— 8.8 Hz, 2H), 7.08 (dd, J= 11.2, 8.2 Hz, 1H), 6.92

(br. s., 1H, o, .6 Hz, 1H), 4.35 - 4.43 (m 1H), 3.60 (s, 3H),

3.55 (s, 3H),» (© IN&#7.5 Hz, 2H), 202.22 - 2.28 (m 3H), 2.00-

.10(m 1H), J1.88 - 1.97 (m 1H) LR M5 (ES+): 626 (M:rNa') LR M5 (ES-): 602

(M Exanpl [(5- {4-[3 -fluoro-4-(

{[(2-fluoro- | pftenyl ) am no] car bonyl } am no) phenoxy] pyri di n- 2-

yl}-1H pyrrol i di i i

Similar procedure as Example 132.
15 '"HNMR (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 = 11.3, 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 = 7.1 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)
20 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-

25  pyrrol-3-yl)carbonyl]amino } butanoic acid

ijwr@
o (@)

30

Similar procedure as Example 66.
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OH , ,WD 2011/028995 10D /L.1 (Lkt") PCT/US2010/047800 Simlar procedure
as Exanple 132. 1H NVR (DMBO-d6) 6: 12.47 (br. s., 1H), 11.85 - 12.01 (m
1H), 9.1(%@\/9(:2 110289958 Hz, 1H), 8.94 (d, J = 2.3 Hz, 1H), PBTAB2¢168/04B06= 5. 9
Hz, W32 9 1 He, 1H), 7.98 (dd, J = 7.8, 1.9 Hz, 1H), 7.41
(br. s.,lH) 721-732(m2H) 7.06 - 7.14 (m 2H), 7.01 (dd, J = 9.0,
1.6 Hz, HIKMR E@) d9d612.00 Fbr7s 61Hj-;>11 gszlesH:;H) 18~97 (s6116}§8576(d713 e HAH) ,
297-393@& 2.25 (s, E}S HgLRI\/B ES+): 562
(MH), 5B, l(;élJ) EQHVBIHES%?I (t 69(1I\ﬂH)1HD07§§éWI:e5"6 z41HY, 7(X79br. 41,

-fluor r yph I ]
an no) %éngx%%ééréﬂdrqg %]JI% F@y?%l @m@?éa ng % ?ﬁln% guotza(ﬁgljc géfd
NOH 20018 8lzal 8}, i6r1oad, ;s@thH@m}D)mes I@vﬂ s 4H), 63516 (q, J = 6.7 Hz, 2H), 2.26 (s, 3H),
{4- [3 fl uoro-4- >(}r}1[1(2- oro-5- meth phenyl)am noj carbonyl}
ani fo) phendxyT g %1|211TI)21 Q1w pyett 2807 yi ) car bonyl ] ani no} but anoat e
(45nyg, ) +Hnas added 3mL of 1M NaCH 25 (3.0mmol ). The
mxtureﬁmgé@%%]t) %j %SQEM% )gﬁrs cooled to roomtenperature and
pour ed LRiMS (O B36f{MaD er . 2M HCL 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- nethyl phenyl)am no] carbonyl}
am no) gi}@ﬁ%é/&g)yri di n-2-y1} -1H pyrrol -3- yl)carbonyl]am no}butanoic acid
as grey solid. Yield: 40ng, 93% 3011-1 NWR (DVSO-d6) 6: 11.99 (br. s.,
1H)10 1 B- 8258l 3-thioro-444f [(2-9luo® - §-anetlly phedyamsino | cakhony8 agung)phendxy] pgridint-,

= 9.1 Hz, 1H), 7.98 (dd, J = 7.9,
,y?fﬁké‘de%Q’ %Pcaﬂhony”%m Oﬁlepi‘Félcaci‘%? (br. s., 1H), 7.27 (dd, J =
, 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, F1H) 6. 77F- 6.82 (m 1H), 6.73 - 6.77 (m 1H), 3.16 (q, J
= 6.7 Hz, ZSKY\W) ), 2.22 (t, J = 7.3 Hz, 2H), 1.67 (quin, J = 7.2
Hz, 2H) 1 281CD/L.1(th') LR M5B (ES-): 548 (M H)
US2010/ 04

Similar procedure as Example 66.
'H NMR (DMSO-dg) 8: 11.93 (br. s., 2H), 9.08 (br. s., 1H), 8.96 (d, ] = 1.8 Hz, 1H), 8.41 (d, ] =
20 5.9Hz 1H), 8.25(t,J=89Hz, 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. 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=17.0 Hz, 2H), 2.25 (s, 3H)
LR MS (ES-): 534 (M-H)
25
Example 70
N-ethyl-5-{4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl} -

1H-pyrrole-3-carboxamide

30 P W W
ispae
0
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Exampl e 67 ethyl 4- {[(5- {4-[3-fluoro-4-({[(2-fluoro-5 - 5

nmet hyl phenyl)am no] carbonyl} am no)phenoxy] pyridin-2-yl1l} -1H pyrrol - 3-
yI)carDE;%rlyD% 9l5ut anoat e Nr O Simlar procedure a®CEAm2qo®47882. 151H
NVR ( DVBOY &‘éf‘il 99 (br. s., 1H, 9.09 (d, J = 1.5 Hz, 1H, 8.96 (d, J =
Hz, 1H), 842(d J 6.2 Hz, 1H), 8.26 (t, J = 9.1 Hz, 1H), 7.98 (dd,
.8, 2.2 Hz, 1H), 786-794(m 1H), 7.46 (br. s., 1H), 7.25 - 7.34
H)722b 09 (dd, J = 11.3, 8.4 Hz, 1H), 702-707
H)S, a%moe?f{ure%SEXmlelézm 2 6.82 (m 1H), 4.01 (q, J = 7.1 He,

B Rl DyRa0 8 Poktey J, Tl o8 k7 Uiy Sl 1120 higuim. ”
N%' ”mﬁwﬁ(ﬁ e 2’%7?3% T DeatplFes, BH). 714 (oo 1N SESCA I, CHDeT 48 4-

ne
L hompyri r@p%ﬁ ¥a§b3W|<pamow%d§mf;.&%.%Hgolﬁ)] X Pot. dha 29 (A 1=

d | 9 L Lkt'
PCT/ Us2oL b #%3% DR TR G PR - (Y L en (or. s
1H) 819§ZM$(ES1_413{)4748(MH) (a9 (N2) 3 Hz, 1H), 8.38 (d et Hz, 1H), 8. 21

t 5 (t, J =57 H, 1H), 7.37 (br. s., 1H). 7.24 -
(729( I?%l—%&f%)%’%(l\glis (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), (p‘ﬂ p =6.7 H, 2H), 2.26 (s, 3H), 52.22 (t, J =7.3 Hz, 2H),

1. 67 ( 97L 7.2 Hz, 2H) LR M5 (ES+): 532 (MH), 554 (MrNa!l) LR MB (ES-):
530 (M {TQS {4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl } amino)phenoxy|pyridin-2-yl}-1H-

AN NG N
;NHEB 1w

pyrrol-3-yl)carbonyl]amino } acetic acid

15

20

Similar procedure as Example 66.

'H NMR (DMSO-dg) 8: 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, ] =9.1 Hz, 1H), 8.12 (t, ] = 5.4 Hz, 1H), 7.38 (dd, J = 2.9, 1.8 Hz, 1H), 7.28 (s,
25 1H),7.21-7.26 (m, 2H), 7.19 (d, J =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, ] = 5.9, 2.3 Hz, 1H), 3.78 (d, J

= 5.9 Hz, 2H), 2.25 (s, 3H)

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

30  Example 72
methyl {[(5-{4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl}amino)phenoxy]|pyridin-2-yl}-

1H-pyrrol-3-yl)carbonylJamino } acetate

112



Exanmple 69 3- { [(5- {4-[3 -fluoro-4-(

{[(2-fluoro-5-net hyl phenyl ) am no] car bonyl } am no) phenoxy] pyri di n- 2-

yl}- 1I—I—1%éwoal)113}2y99}scar bonyl ] am no} propanoi ¢ aci d Si MPCAMUSPI10OETHOC € as
Exanpl e °86° "tH '"WWR (DVMBSO-d6) 6: 11.93 (br. s., 2H), 9.08 (br. s., 1H), 8.96
(d, J= 1.8 Hz, 1H), 8.41 (d, J = 20 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 - 3.88 imHd2H), 2.44 (t, J = 7.0 Hz, 2H), 2.25 (s, 3H LR M5
(ES-): 534 (MH) Z5yEX N-ethyl-5- {4- [3 -fluoro-4-( { [(3

- metshyl phenyl ) amilggPcardon am no) phenoxy] pyri di n-2-y1} -

1H pyrrol e- 3-cay boxam de , (0, WD 2011/028995 10D /L. 1 (Lkt")

PCT/ US2010/ 047 Sim|lar procedure as Exanple 132. 114 NVR (DWVSO d6) 6:
11.98 (br. s., , 9.1D (s, 1H), 8.67 (br. s., 1H), 8.41 (d, J= 5.9 Hz,
1H), 8.23 (t, N=9 , 1H), 7.87 (t, J =5.0 Hz, 1H), 7.44 (br. s., 1H),
7.25 - 7.32 (m 3HYY7. - 7.25 (m 2H), 7.12 - 7.17 (m 1H), 7.04 (dd, J
= 9.0, 1.6 Hz, 1H), 6.85 0 s., 1H, 6.79 (d, J = 7.3 Hz, 1H), 3.15 -
3.22 (m 2H), 2.26 (s, 3H\, 1.05 (t, J = 7.2 Hz, 3H LR M5 (ES+): 474 (M),
496/% MkNa!) LR MBS (ES-): 472 (MH) 10 Exanple 71 { [(5- {4- [3 -fluoro-4-(
{ [(3 -giBliBypRbanys damaalieasponyl } am no) phenoxy] pyri di n-2-y1}

- 1Hpyrrol - 3-yl ) carbonyl ] am no}acetic acid HO 20 Sim |l ar procedure as
Exanpl € HBSMRLAIMNORI) DVEBOS A 6)r. 6; 1H)N 884 (6.0H), 8.56 (A.H)= 29.123 1Hs, 8.314d, I8 573 (d,

I= 1.5 b 5 1 B P {1, 828 (6, 1= 9.1 bz, 11), 739 (dd. 7= 32, 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
15 (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)

20  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)urea

P W W
N\n/N
25 O\Q
o
X
0

~

Chiral

N
Q"IOH

30 Similar procedure as Example 132.
'H NMR (DMSO-dg) 8: 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, 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, ] = 7.6, 1.5 Hz, 1H), 6.78 (d, J = 7.6 Hz, 1H), 6.68 (dd, J
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&

1H, 8.18 (t, J =9.1 Hz, 1H), 8.12 (t, J =5.4 Hz, 1H), 7.38 (dd, J =
8 Hz, 1H), 7.28 (s, 25 1H), 7.21 -7.26 (m 2H), 7.19 (d, J = 2.3 Hz,
138 é t2 11./]02897958 Hz, 1H), 7.08 - 7.11 (m 1H), 7.01PCudiS2d1064B0@®, 2.5

@3 =7 3 1z, 1H), 6.73 (dd, J = 5.9, 2.3 Hz, 1H), 3.78 (d,

N
:;_w"

H)
1.
7.
1H)

&

—~
U-|||"

5.9 H, 2H) 2.25 (s, 3H LR M5 (ES-): 502 (M H 30 Exanple 72 methyl {
{ 4= 5532 3THA 0HY-49( (df T E(B4 HaptHy UBogby Is), akl) & as 8oyl 2H), 3.42 - 3.54 (m,
) nox ] pyri pyrrol -3-yl)carbonyl] am no acetate

20 éé@éHﬂobﬂtl@((Ek?Hy PCT/ US2010/ 047800 10 Sinmilar procedure
a

WO

Ex 1 (INM% 6: 11.87 (b ., 1H), 8.96 , 1H), 8.56
, J%%§§SX+)§$ 8555 J—)59Hz 1|(—|)r 8.831(![_? J:6.(()SHZ,H)1I—|),
20 (tLRM&(E].SHIﬁ(N&H) 7.39 (dd, J =3.2, 1.8 Hz, 1H), 7.24 - 7.29 (m

7. 8.2 Hz, 1H), 7.19 d,J=2.3Hz,1,7.13-7.17m
> %@mﬁﬁ?@ﬂ“io 15(m 1H), H) .01 (dd( J =285 21 HzH)lH) 6.79 (d, S =
Hz - 3t 2H), 3.60
3H)l %id}luo&(z? ‘ﬁ(2(€€[(3-\11y&r0§ ;%geﬁdlﬁ 1F521)ca¥6ﬂ)ny1] 1}99 fr6i- 2-§Il}pzﬁdﬁ (ES_)H? &
H) ZQ)OEX]ﬂFp]ﬂ}é} =33 rnethylphenyl)urea
2-fluoro-4-{[2-(4-{[(3R)-3-hydroxypyrrolidin-1-yl]carbonyl}-1H pyrrol -2-
pyridi n-4- ylf oxy} phenyl) - 3- (3- net hyl phenyQur ea 30Sim | ar procedure

as Exanple 132, O d6) 6: 11.87 (br. s., 1H), 8.97 (s, 1H), 8.56
(d, J = 2.1 Hz , 08 d, J =5.9 H, 1H), 8.18 (t, J = 9.1 Hz, 1H),
7.39 (d, J =Z. 3 Hz, 1H),

(d, J = 18. 1H), 6.9

7.18 - 7.30 (m 4H), 7.12 - 7.17 (m 1H), 7.08
1H), 6.68 (fld,_|J , 0pWD 2011/028995 10D /L.1 (Lkt') PCT/ US2010/ 047800

o wm- 3.
3

< IIA’“’\_\IHI\JQO"‘QJ oY/ G
cﬁzww;;

(dt, J = 7.6, 1.5 Hz, 1H), 6.78 (d, J = 7.6 Hz,

15  Similar procedure as Example 132.
'H NMR (DMSO-dg) 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, J =9.1 Hz, 1H), 7.34 (d, J = 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, 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,
20 1H), 3.07 (t, J=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)

25  Example 75

5-{4-[3-fluoro-4-({[(3-methylphenyl)amino]carbonyl }amino)phenoxy]pyridin-2-yl}-1H-

pyrrole-3-carboxylic acid

30
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5.6, 2.3 Hz, 1H), 4.90 (d, J = 9.4 Hz, 1H), 4.30 (br. s., 1H), 3.68 -

82 (m 2H), 3.42 - 3.54 (m 2H), 2.26 (s, 3H), 1.72 - 1.97 (m 2H) LR M5
S+) OZM—I)O,ZSSB'38 (MtNa') LR M5 (ES-): 514 (MH) 5 EramfiSeo1p447800
quofr%?ﬁgl (280

[ (3- hydroxypi peridin-1-yl)carbonyl]-1H pyrrol-2-ylIpyridin-4-

oxy] phenyl} -3 (3 - met hyl phenyl ) urea 15Sim | ar procedure as Exanple

E
2-
4-
3

)

2. 114 NVR ( D% 6: 11, 83(br s., 1H), 8.96 (s, 1H), 8.55 (d, J =
3Hz, I prgc ff(%ﬁ%aﬂépfs Hz, 1H), 8.19 (t, J = 9.1 Hz, 1H), 7.34 (d, J
2.
12

(br NﬂvﬁQ (Dlﬁ)s%7%6§§7lzlbg/(bdz %PH) hY_DS%%%I( 81011(%?)8,97 Ff)b}% (% g 35(@& by, LF lH),

H), 6 8559 (dddl 519 HzbIH), SZOZtIﬂIr91IHz, 1H)87736(@1f s..2H), 1THY - 7430(1411 Gb]),7 $2 - 1H)
3.8 (t, J = 10. 2.26
(s 3aty] 171?n7,81H>H%0§ébr(mHm7 gy (rittzon D 878 7 7Rt 63 B .07
(m 2H)Fk7_) %?ﬁb) 530(M—|) 552 (MtNa!) LR M5 (ES-): 528 (MH) 25

Exanpl e 575- -fluoro-4-( { [(3 -nethyl phenyl)am no] carbonyl}

am no) PR EpYr 46 (IMEI)yl} -1Hpyrrol e-3-carboxylic acid , 0, WD
2011/028995 10D /L.1 (Lkt') PCT/US2010/047800 Sim |l ar procedure as Exanple
134. 1H NWVR ( DMSO- d6) 6 12 04 (br. s., 1H) 11.87 (br. s., 1H), 8.97 (br.
s.,1|—|)Exa&1pﬂiﬁ7((br S., 8.39 (d, J 5.9 Hz, 1H), 8.20 (t, J = 9.1 Hz,

(brlo & ety t4 Fygupighd ﬁﬁ@@e@y@w%mmei%@omﬂalaﬁno icgoxgIpvidi 28 A3 by
S., 1I—|)pyn%1€2§)0(ﬂq,oxﬁlgbe LR M5 (ES+): 469 (MH) Exanple 76 10nethyl 5-

{4-[3-fl'uoro-4-({[{3-nethyl phenyl)am no] car bonyl }
am no) phenoxy] pyridi n-2-y1} -1H pyrrol e-3-carboxyl ate 20

: @TQ
(@]
(@]

3. 82
(
{
{
yl
1
2.
7.
1

20
Similar procedure as Example 135.
'H NMR (DMSO-dg) 8: 12.11 (br. s., 1H), 8.96 (s, 1H), 8.55 (s, 1H), 8.38 (d, ] = 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
25 (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

30 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy|pyridin-2-
yl}-N-(2-{2-[2-(2-hydroxyethoxy)ethoxy]ethoxy} ethyl)-1H-pyrrole-3-carboxamide

35




Sim|ar procedure as Exanple 135. 1H NWVR (DMSO-d6) 6: 12.11 (br. s., 1H),
896(s 1H), 8.55 (s, 1H), 8.38 (d, J = 5.9 Hz, 1H), 8.19 (t, J = 9.1 Hz,
1H), @gvgddu/uzss@ss. 1, 1.6 Hz, 1H), 7.37 (d, J = 2.1 HepCTAISRQ10/P47BBO ( S,
1H), 7. {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 25(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 M5 (ES+): 461 (Md), 483 (M+Nal!)
LR M5 (ES-): 459 (MH) Exanmple 77 305- {4-[4-( { [(2-fluoro-5

- met hyl phenyl ) am no] carbonyl} am no)phenoxy] pyridi n-2- y1} -N-(2-

{2-[2-(& m‘flﬁ%r%é’&?@&’@‘ﬂa‘?ﬁé‘@ﬁia hoxy} ethyl)-1H pyrrole-3-carboxam de

0, WD 2011/028995 OD /2 L 1 (Lkt") PCT/US2010/047800 Simlar procedure as

Exanpl éH:IISMR (]l]MS(NiARS( DlvsD(bias B, 92092 16§48 (br il,—I)H) 3. ZBJ(d(i; 516417, 8. 48
b
(or s : 1H>m)96 & 1507 5% 3 Bogs. %H)? 55149 ¢ BE H 2004193 0, ool b7 20s-

1H), % j,S §m 7?12‘)(|_5n ZHS’%ZL(KS?@ ?é §g|% 513145%61731%81%7%& 35H421,8132.&§n,
2 25 (s(m,BE-Dl) RS BEGH) 2HE 3B 1(WH) = SMfIz(ZHBL\IaQi (sLBtHys (ES-): 620 (MH 10

Exanpl 4- 2-fluoro-5 -nethyl phenyl)am no] carbonyl}
an no) S[h%ﬁ@ﬁ% r %Q}ié) 5[}5%?%\4&% }rol -3 -yl )carbonyl] amno } butanoic acid
15 20 GoMSYEN-) Q;tzog}g/pggdure as Exanpl e 66. 1FINVR (DVBO-d6) 6: 11.83
(br. s., 1H), 9.17 (s, 1H), 8.49 (d, J = 2.3 Hz, 1H), 8.39 (d, J = 5.9
25H£) 1H), 7.95 - 8.02 (m 1H), 7.88 (t, J—56Hz, 1H, 7.57 (d, J = 9.1
Hz, 2Hgxafpd87€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), 2.24(§{4-[4-(H(Zf1Boraz5-nRityy Iptieny Darpipe] qarbayh amigo)phenoiHpy iR nMSy (L ER

(MH)

U)

pyrrol-3-yl)carbonyl]amino } butanoic acid

fepge

N N
20 H H
OH

Similar procedure as Example 66.

'H NMR (DMSO-dg) 8: 11.83 (br. s., 1H), 9.17 (s, 1H), 8.49 (d, J = 2.3 Hz, 1H), 8.39 (d, J = 5.9
25 Hz, 1H),7.95-8.02 (m, 1H), 7.88 (t, ] = 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 = 7.2 Hz, 2H)

LR MS (ES+): 532 (MH)

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

15

30
Example 79
ethyl 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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LR M5 (ES-): 530 (MH) 30 Exanple 79 ethyl 4- { [(5-

{4-14-({[ (2-fluoro-5-nethyl phenyl)am no] carbonyl }

am no) 1102899di n- 2-y1} - 1H pyrrol -3 -yl)carbonyl ] pawiuse01p/o180@N0 at e
, Hgggﬁi}@géa‘é‘g”é 10D /L.1 (Lkt') PCT/US2010/ 047800 Similar procedure
as Exarrple 132. LR M5 (ES+): 560 (MH), 582 (M+Na!) LR M5 (ES-): 558 (MH)
15 Preparation of 4-(2-Chloro-pyridin-4-ylsulfanyl)-phenylam ne N NH Cl
2,4-Dichl oropyrdine (4.44 g, 30.0 mml) and potassi um carbonate (8.28 g,
60.0 mmol) in dinethylformam de (60 nL) was purged with nitrogen for 10

m n. 4- Am not hi ophenol (3.76 g, 20 30.0 nmol) was added and the m xture
stirred under nitrogen at roomtenperature for 18 h. Water (300 nlL) was
added and the slurry stirred for 30 min. The resulting solid was filtered,
washed with water and yacyunydried at roomtenperature. Recrystallization
from et hyl acet at JﬂL Nyl tered hot, then cool ed gave
4-(2-Chloro-pyrid /‘mlos yl) - phenylam ne (3.946 g, 56%yvyield). 25
Preparation of
1-[4-(2-Chloro-pyidin-4-ylsul fanyl)- phenyl] 3-(2-fluoro-5-nethyl -phenyl)-u
rea , 0, WD 2()11/028995,1CD /L.1 (Lkt') PCT/US2010/047800 To a stirred
sol ution of 4- 0% 0-)pyr i di n-4-yl sul fanyl) - phenyl am ne (300 ng, 1.27
mol ) i n anhydrous ( ) was added 2-fl uoro-5-nethyl -phenylisocyanate
(210ng, 1.39nmol). Hhe nitkt s stirred at 60C for 5 hours, and poured
intld 100mL of water. The precifitates were filtered, washed with water
(50m), and dried to give the crude, which was purified by 5 silica gel
chromat ography eluting with 2-3% MeOH CHC13 to give

144- ( 2-Szhiilar propyturelainExdemple 132.

yl sul f an henyl 2-11 oro met hyl - phenyl)-urea as white solid.

Yi el d: 14%%%8 éol@“(ﬂ Mﬁﬂb@dda) 6: 9.37 (s, 1H), 8.57 (d, J = 2.1 He,
1H), .89 - 8.01 (m 1H), 7.58- 7.70(m 2H),
7.47- 7L]1QMS1(ESJ?-|)35§§IQ/IH;(dd J— 11. 4, 8.2 Hz, 1H), 6.94 - 7.03 (m 2H),
6.82 (dd, J = 4.8, 2.2 Hz, 1H, 226(s 3H)

Preparation of 4-(2-Chloro-pyridin-4-ylsulfanyl)-phenylamine

7 SO
N
N NH
Cl

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,
20 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).
25

Preparation of 1-[4-(2-Chloro-pyridin-4-ylsulfanyl)-phenyl]-3-(2-fluoro-5-methyl-phenyl)-urea
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10 Exanple 80 5 -(4- { [4-( { [(2-fluoro-5-nethyl phenyl)am no] carbonyl }

am no) phenyl ]t hi o} pyri di n-2-y1)-1Hpyrrol e-3-carboxylic acid 20 To a
stirre Dupiomses net hyl 5-(4- {[4-({[(2-fluoro-5- nePayiyskenplisar no]
car bon%gﬁw ﬁnbﬁo()b\ﬁ'l%enyl]thl o} pyridin-2-yl)-1Hpyrro | e-3 -carboxyl ate
(86ngy, 0.18mmmol) in a m xture of solvents THF/ MeOH (5ml/5ml) was added 2mil
of 1M NafCrt(rZsninglytiod@if l4t(|2cﬁhloth@rrfﬂlm-myiﬁllfaaﬁl)Jphaﬁy&dninl (3006i0g, hAT mnfiady in/

hours, cooled to room 25 te ture_and into 100nl of water. 2M HCl1l
was adcf@qulrﬁw THE19mB waprd de% u?f%aﬂr?ﬂéﬁwgw jseeyapaicd2 H4me. drimmoRis hed

Wi th wefirmi @R wdg f@ﬁied at 6‘()3? 9 4 9019§ Vén cfu‘l]’eci] ity fddrf(l%‘ff\x/la't@r The precipitates
nmet hyl phenyl ) am no] carbonyl} am no)phe pyridin-2-yl f ﬁpyrro
| e-3 (mﬁrrb diktgtedcwashied wath watgh(S 0t o wmd él@d:dm givG mb drud?SWUl,ch&&%ourlﬁed Bd-1 NVR

5. 23 (il Eol SramatsipPhy Ftting i 737 YEPIGIEY © epgli A Chiypyida by

S., 1|'Dylsuzfaﬁ91)-g)ﬂ€lnyl]13 fzil%oﬂo s%e”ehﬁé)heé;b@-ure@ aQ4vHiRfsolid - Ylech) 410% 3R3¢pr. s.,
1H), 6.6 1H) 3H) LR M5 (ES-): 461 (MH) 0, WO
2011/ 028191§MR MMBD-ddFb: 9_3(/|(:kt1H)) @m'(®$EM®Jﬁ4YHD@ 17E(>dairﬁ|5e9 Bz, B4), J.8p(5-

o o) S, PRk s G R PRTTY sh TR 360 BT 8 ir]llatnmk; 1594 noi ¢

acid 7@@%%)85@I(§J,Jp;4quggm,@H),@gm@l sp6. 11-1 NMR (DVBO- d6) 6: 12.12
(br. s. (br. s., 1H), 9.15 (s, 1H), 8.46 (br. s., 1H), 8.36
15(, J = 5.6 Hz, 1H), 7.96 (d, J = 7.6 Hz, 1H), 7.92 (t, J = 5.3 Hz, 1H),
7.54 (daxagn 88 Hz, 2H), 7.35 (br. s., 1H), 7.13 (dd, J = 6.6, 2.2 Hz,
3H),708{(§Ed J =11.2, 8.5 Hz, 1H), 7.04 (br. s., 1H, 6.75 - 6.82 (m
1H), 6.526-{[d:({02l@re5msthylphenydagidnolcgbany! {aminoyheny2ltaia} gtridin2=y1)z 18- Hz,

2H) , 225 (ESt): 518 (MH), 540 (MtNa!) 20 LR M5 (ES-): 516
(M H) %%“?’%ﬁhlc{@%thyl N[(5- {4 [4-(

{[(3-met hyI phenyl ) ami no] car bonyl } am no) phenoxy] pyri di n-2-y1} -

1H—1|%yr rol -3-yl)car b|@nyl-|] sl f oni m doyl } but anoi ¢ aci d

20
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
25  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) 8: 12.01 (br. s., 1H), 9.37 (s, 1H), 8.56 (d, T = 1.8 Hz, 1H), 8.27 (d, J=5.6
30  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)
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To a stirred solution of methyl 4- {S-nmethyl-N[(5-{4-[4-({[(3-

nmet hyl phenyl ) am no] carbonyl} am no) phenoxy] pyri din-2-y1} -1H pyrrol - 3-

yl ) car by D28 28995 M doyl | but anoate (5ng, 0.0087npl) | nPWﬂ]ﬂZf(lBM’)swvas

added IMRa8H!' AF)wo 2011/ 028995PCT/ US2010/ 047800 1LID /L. 1 (Lkt') (0. 5nd,

0. 5mmol ). The mxture was stirred at roomtenperature for 30 m nutes, and

pour ed ExabplS9®nl of water. 2M HC1 was added dropwi se until pH = 4. The

preci pitates wer tered, washed wt ter and drjied to give 4-

[ et el a2 oo Pty m@wﬂﬂma%w HaP P BigyY fpyrin-2-y1) -1 1-

am no) ;r)dé% ol

5yl )ca ongfs] sljl}l)%ﬂgﬁ?ﬂ?rgmx rogélzg;l]d;%/cg&am d as off-white solid. Yield: 5ng,

100% LR M5 (ES+): 576 (M—l), 598 (MtrNa') LR M5 (ES-): 574 (MH) Exanple 83

101- [(5- {4-[4-( { [(2- quoroFS net hyl phenyl ) am no] car bonyl }

am r?o) phenoxy] pyri di n- 2- er}pr rol -3-yl)carbonyl ] pyrrolidine-3-carboxylic

acid 15 0 OH Sim | ar c‘qldu Exanpl e 132. 201H NVR (DVSO-d6) 6: 12.04
1H

(br. s., 1H, 9.16 48 (d, J = 2.3 Hz, 1H), 8.39 (d, J = 5.6 Hz,
1H), 7.93 - 7.99 (fn 1H), 7.54](d, J = 9.1 Hz, 2H), 7.41 (br. s., 1H), 7.33
(br. s., 1H), 7. = 8.8 Hz, 2H), 7.08 (dd, J = 11.3, 8.4 Hz, 1H),
6.75 - 6.82 (m 1H). 6 72 por. s.. 1H). 2.98 - 3.93 (m 5H), 2.25 (s, 3H),

1.93 - 2.19 (m 2 ES+) : 544 (MH), 566 (M+Na!) 25 LR M5 (ES-): 542
(M) Exanple 84 { [(H- {4-NT\4,((2).£4 [ (2-fluoro-5 -methyl phenyl)anino]
carbonyl } am no) phenoxy] pyri di n-21y1l} pyrrol-3 -yl)carbonyl] amno } acetic
acid , O,WD 2011/028995 10D /L.1 (Lkt") PCT/US2010/047800 5Simlar
procedure as Exanpl e 66.

Similar procedure as Example 66.

'HNMR (DMSO-de) 8: 12.12 (br. s., 1H), 11.81 (br. s., 1H), 9.15 (s, 1H), 8.46 (br. s., 1H), 8.36
15 (d,J=5.6Hz, 1H), 7.96 (d, = 7.6 Hz, 1H), 7.92 (t, ] = 5.3 Hz, 1H), 7.54 (d, ] = 8.8 Hz, 2H),
7.35 (br. s, 1H), 7.13 (dd, T = 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, ] = 7.0 Hz, 2H), 2.25
(s, 3H)
LR MS (ES+): 518 (MH), 540 (M+Na")
20 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

25

30

To a stirred solution of methyl 4-{S-methyl-N-[(5-{4-[4-({[(3-
methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl} -1H-pyrrol-3-
yl)carbonyl]sulfonimidoyl } butanoate (5mg, 0.0087mol) in MeOH (3ml) was added 1M NaOH
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1H NMR (DVBO-d6) 6: 12.42 (br. s., 1 11. 85

8.47 (d, J = 2.1 Hz, 1H), 8.37 (d, J = 5.9 Hz, 1H), 8.21 (t, J = 6.0 Hz,

1H), 1%\!02811012 oM 1H), 7.55 (d, J = 8.8 Hz, 2H), 7.38CrhAIs2018/04780H), 7. 02
21% “EN )74 C 684 (m 1H), 6.70 (dd, J = 5.6, 2.3 Hz, 1H), 3.82

(d J =59 H, 2H), 2.26 (s, 3H 10 LR M5 (ES+): 504 (MH), 526 (M:Na!) LR

VS (ES-(I) 5nﬂQ(251(nMdi‘)) Theanihec 8as stirred@trbyrh témﬁe{r&mre{ﬂ){ 3] 4nifiutes, and poured into

2-f1 5-neth I b I h -2-y1l
1531+ pyireiol 3y et Oy MERIREoTa vkt 2. SRS GRIB RS, Exar ¢
132. Washeélﬁlthll\@te(r%%lg@}o ve JFZ{ZSOIQG&?T-NﬁS é4 :th'l)({[(? 18 (s, 1H), 8.48 (d, J
1 Hz, 1H), 8.29 - 8.44 7.9 Hz, 1H), 7.56 (d, J
1 e;thﬁlpl)m;ny}’)aﬁﬁnc(]mrbowl}armhﬂ)),phé’nm]pyriﬂnﬁz yQ}ﬂlH&H)‘l;ol-G 79 (d, J = 2.1 Hz,

2.
9.
w7, bbb ey e S e WPy it i et s (- o ( {

(2- 1 uwas Es+pretehyiapenydNani no] carbonyl } amni no) phenoxy] pyr| di n-2-y1}

1prrr ) yl ] pi peridine-4-sulfonic acid , ,WD 2011/028995 1 CD
I% §f§jé'l) {]%Sg%@/ 047800 Sim | ar procedure arrpl e 132. 1H NWR

(DIVBO 4 s H12.41 (br. s., 1H), 9.24 (s, 1H), 8.46 - 8.53 (m 2H), 7.91 -
7 Iae%;z 54 - 764 (m 3H), 7.45 (br. s., 1H, 7.30 (br. s., 1H),
722(@’“‘5n 8 7.08 (dd, J = 11.2, 8.2 Hz, 1H), 7.02 (br. s.,
102 0 6. IZRS {4&)48(%E(Qlﬂuoild'—%qmé]chy’flghe(nggam%o]ca@tﬁnfll}?anﬁgo)ﬁ)ﬁénoxﬂpfrlalﬂ)-Z yB- flﬁ

LR |vrs (me}S%)parbpwlﬂ@s)rra_ﬂlw @@o&yhosagzd (M H) Exa,rrpl e 87 15net hyI i
{S-methyl -N-[(5- {4-[4-({[(3-nethyl phenyl)am no] car bonyl }

am no) phenoxy] pyri di

- F
2-y1}- 1H pyr rolﬁw\@l ] sul f oni m doyl | but anoat e
0
0
AN

15

5 (br. s., 1H), 9.15 (s, 1H)),

2H)
(
[
/L

, 2H)

Similar procedure as Example 132.

20 'HNMR (DMSO-dg) 8: 12.04 (br. s., 1H), 9.16 (s, 1H), 8.46 (d, J = 2.3 Hz, 1H), 8.39 (d, 1= 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. 5., 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")

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

Example 84

{[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxyJpyridin-2-yl}-1H-

pyrrol-3-yl)carbonyl]amino } acetic acid

ienge

30
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Sim |l ar procedure as Exanpl e 101. 25 LR M5 (ES+): 590 (MH), 612 (M+Na)
Exanpl e 88 net hyl -(4- { [4-( { [(2-fluoro-5 -nethyl phenyl)am no]
carbonylgwennnﬂmﬁhenyl]thlo } pyrldln 2-y1)- 1H pyrro | @€3/useotanlpsry | at e

0, W0 2081/ 658dd58 oD /1. 1 (Lkt') PCT/US2010/ 047800 A mixture of

144- (2- Chl or o- pyri di n-4-yl sul fanyl) - phenyl ] -3-(2-fl uoro-5-net hyl - phenyl) -ur
ea (410ng, 1.06 mol ),

met hyl - (5-(4, 4,5, 5-tetranet hyl-1, 3, 2-di oxaborol an-2-y1)-1H pyrrole-3- 5

car boxyl ate (532ng, 2.12 nmmol) and PdCl2(dppf.).CH2C12 (10ng, 0.012 mmol)
was added to a thick-walled reaction vessel and purged with N2. A solution
of 2M Na2CO38 (1.0 nL) was added, followed by DMSO (10 nmi). The reaction
vessel was sealed and the mxture stirred at 95C for 16 h. The reaction
vessel slcoolcgl(E oon1t erature and the m xture was poured into 100ml
of Rat THhoRT e filtered, washed with water and dried to
give th IsC pur i i tQara | uting
With 2. Eicylfweo%ﬁ%l%@ﬁo“%??ﬁ%f b i o6, 1 s 6, iy &P 2elvie

{[4- ({[1(ED; 8BBUidd,d-55 AeihHohehl (t) AmiorloHeaiboAyD} 8.03 (m, 1H), 7.55 (d, J = 8.8 Hz,

ol i d. el db Wobmot) 7t y1 21 . . (e 475 Rtged 15  onhdiay b
Exarpl & 89y ot . ) b%([s%}(){ [ (3- met hyl phenyl ) ani no] car bonyl}
ani no) phenoxy] pyri d 2 1} -1Hpyrrol e- 3- car boxam de NN HSimla

;
prd@eddp&%&(@aniﬁ%\m)ﬁzﬂww (DVBO-d6) 6: 11.88 (br. s., 1H), 8.89
=4

1 37 (d, J =59 H, 1H), 25 7.82 (d, J = 4.4 He,

(S FDIS@“%‘%@?%\%Q? 7. g? (br. s.. 1H), ;927 (s, 1H)( 7.22 (d, J = 8.2
vl 7 18(br 5., 7.11 - 7.15 (m 3H), 7.08 (br. s., 1H). 6.71 -
2 (

6530( 67(dJ 4.7 Hz, 3H), 2.25 (s, 3H)LRIVB(ES+) 44 VH) |
464 (N{%@n)pi 8 M5 (ES-): 440 (MH) 30 Exanple 90 1- {4-[(2- {4-

By 0 S D SR B Bl

15 1H- pyrrol 3-yl)carbonyl]amino } acetate

Fepge

20

Similar procedure as Example 132.

'H NMR (DMSO-dg) 8: 12.00 (br. s., 1H), 9.18 (s, 1H), 8.48 (d, J = 2.1 Hz, 1H), 8.29 - 8.44 (m,
25 2H),7.97(d,J=7.9Hz, 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)

30  Example 86
1-[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy|pyridin-2-yl }-1H-
pyrrol-3-yl)carbonyl]piperidine-4-sulfonic acid
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PCT/ US2010/ 047800 Sim|lar procedure as Exanple 132. LR M5 (ES+): 512
(M), 534 (MtNO LR M5 (ES-): 510 (MH Example 91 1- {4-[(2- {4- [(3

- hydrogl)ggzonollv(nswsl yl)carbonyl] -1H pyrrol-2-yl} pyri #ChAS2¢100¢389) phenyl }
-3 - th kaﬁ‘é'ﬂyl ) urea 25 Siml|ar procedure as Exanple 132. 1FI NWR
(DIVBOd6) 6: 11,88, (bf. S, 1H), 8.74 (s, 1H), 8.58 (s, 1H), 8.36 (d, J =

.6 Hz, 1H) ~Z.%4Ng = 8.8 Hz, 2H), 6.99 - 7.39 (m 8H), 6.78 (d, J =
.0 Hz, %)fe (J 5.6, 2.3 Hz, 1H), 4.91 (br. s., 1H), 4.31 (br.
, B.B7 - 3.87 3.49 (br. s., 2H), 2.26 (s, 3H), 1.88 30(br.

, 1H) m 2H),

, 2H) M5 (ES+): 520 (MtNa') Exanple 92 , 0, WD 2011/028995 10D /L.1
Lkt') US20105047800 N-(2,3 -di hydroxypropyl)-5 -
4-1 4-( phenyl ) am no] car bonyl } ami no) phenoxy] pyri di n2-y1}

H pyr amde 5 10 H OH HO Sim | ar procedure as Exanple 132.

1.86 (br. s., 1H), 8.78 (s, 1H), 8.61 (s, 1H), 8.37
1ét132\]—57|—|z,1|—|) 7.55 (d, J = 8.8 Hz, 2H)
7.32 (m 7H), 6.75 (dd, 15J = 17.7, 6.6 Hz, 2H),
3 49 - BINMK @MSB)-d% 41(‘t8 851K )0.23Hy,, 118, 846 - 8331(8, 2H), 191) 72828, (IH) 3H)

LR VB (F5) 5 6208, 51'—\65'3‘.315 O TRYE 36 (br. 5., 1H), 722 (d, J = 8.8 Hz, 2H), 7.08 (dd. J =
112,82 Hz, 1H), 7.02 (br. 5., 1H), 6.75 - 6.82 (m, 1H), 429 (br. 5., 2H), 3.52 (br. 5., 2H), 2.48 -
10 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

15 methyl 4-{S-methyl-N-[(5-{4-[4-({[(3-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-
2-yl}-1H-pyrrol-3-yl)carbonyl]sulfonimidoyl } butanoate

20

O’CHs

Similar procedure as Example 101.

25 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

30
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N-ethyl-5- {4- [4-( { [(3 -nethyl phenyl)amn no] carbonyl}

am no) phenoxy] pyri di n-2-y1} -1H pyrrol e- 20 3-carboxam de Simlar
proceduﬁ a0 8. Be 132. 1H NVMR (DVBO d6) 6: 12. @eT(USR010947800H) ,
8.98 (s, ﬁ)"“é (s, 1H), 8.42 (d, J = 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 30Hz, 1H), 3.09 - 3.27 (m 2H), 2.26 (s, 3H), 1.06 (t, J = 7.2 Hz, 3H)
LR M5 (ES+): 478 (MtNa') LR M5 (ES-): 454 (MH , 0,W 2011/028995 10D
/L.1 (Lkt') PCT/US2010/ 047800 Example 94 5- {4-[4-( { [(3

cgﬁ)gi;% Hid?gtﬂe) mn{w 2- @gir chj)’rll&m ”}1@8%&&29’}9@%@%(2%&@S%éth%ﬂ%‘\?%%l')fu%ae 3-

dure as Exa 11-1 00VHz)
6: 11. §41Qrog,.1.86 mnioH), mcBhyl65(4.4,51HctradieB@1-( S,2-didxabBolBi-2(yl)- 1 Hl-pyrl 63 Hz

1H), 7.5 d - 7.26
( rkni) 51 H)“ﬁ?f’g‘@s@te (5§2T§1% ﬁ“ﬁ%kg angd %Cfgle@ f)@zcizrﬁl){%mé 9@97( é‘m‘h‘}@%a‘éf ?130 2oH) |

.69 ( qglckslwa‘ﬂeé rélaactlén QGEJ_BI an@l recd-vhifh 1(\1? A%B‘Dutlbﬁok@l\/(ﬁ%@()g (4%1%?}')13 ad’cﬁ@
(l\/HrNaI ) M5 (ES-): M Exanpl e N- hydr oxy- 5- {4-

{[(3- rrefDHWghbw]’M%fM}Qﬂ]nbér Ebmwascnmmf)lp\raemtgq pyrthe nnxtzrq/sp}rred 0 95°C for
roceaur e 132. H NVR

-1Hpyrrol.e oxam d

(d6- 1}:, Oﬁﬁl—‘f ctiop Ve zv&s cooled {’n rpb)rnt JPE3 u(%andat%e ml%gjpe WS Ig}}lr? ntolH)

8.68 ( SLOOﬂd‘l‘lbf wﬁte{’rlTﬁQpreélpﬁa‘és ﬁlef'ézﬁltelb‘ﬁ Waﬁh&ﬁw(tﬁl Waﬂeran@ dﬂ;ed'%, gidddhe cfudd4 -

746(m8H),680(dJ 6 Hz, 2H), 2.28 ( LRI\/B&ES:444
clz meyﬁemlwsh@Esel)Ghrm@ognw Iy clpsingpi tb 2@9 MeOH/CHYL: taaffpigor o- 4- (

(

2-f1H

{2 (1H- pyr r o e- gﬁ?@%L@W&é?ﬁ% Hﬂbﬁ&{ﬁ%ﬂ&]%ﬁ%&@mg%ﬁgdﬁ}fﬁlo%ﬁld%n)é]}}l)
1H-pyrrole-3- carboxylate as off-white solid. Yield: 100mg, 20% yield.

LR MS (ES+): 477 (MH), 499 (M+Na")

15  Example 89
N-methyl-5-{4-[4-({[(3-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl}-1H-

pyrrole-3-carboxamide

AR
ot

H
Similar procedure as Example 132.

'H NMR (DMSO-dg) 8: 11.88 (br. s., 1H), 8.89 (s, 1H), 8.69 (s, 1H), 8.37 (d, ] = 5.9 Hz, 1H),
25 7.82(d,J=4.4Hz, 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. 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)
30
Example 90
1-{4-[(2-{4-[(3-hydroxypiperidin-1-yl)carbonyl]-1H-pyrrol-2-yl} pyridin-4-yl)oxy|phenyl } -3-(3-
methylphenyl)urea
123



, 0, WD 2011/028995 10D /L.1 (Lkt"') PCT/US2010/ 047800 Simlar procedure as
Exanpl e 134. 1H NVR (d6- DMSO, 300MHz): 12.04 (br. s., 1H), 11.88 (br. s.,

1H), 9. 9011102$9958. 97 (s, 1H), 8.41 (d, J = 5.6 Hz, L1RCT/UB206/041800] = 9. 2
Hz, 1%01%%?6‘;‘(‘6‘,“)\1 = 7.6 Hz, 1H), 7.38 (s, 2H), 7.27 (dd, 5J = 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 M5 (ES+): 465 (M{), 487 (M«Na!) LR M5 (ES-): 463

(MH 10 Exanple 97 0 N NO N=S// 1 \

N- [ di met hyl (oxi do) - | anbda- 4- - sul fanyl i dene] -5-{4-[4- ({[(3-

met hyl phenyl ) am no] carbonyl} am no) phenoxy] pyri di n-2-y1}

-1H pyrrol e-3-carboxam de Sim lar procedure as Exanple 101. 151H NMR

(d6- 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 B8H), 6.95 (s, 1H), 6.79 (d, J = 7.0 Hz, 1H), 6.66

(dd, J = 5.6, 2.3 kg NLHN 7 (s, 6H), 2.28 (s, 3H LR M5 (ES+): 526

(MtNa') LR Ms (ESéEW( 20 Exanpl e 98 2-hydroxyet hyl 5-

{4-[4-({[(4-chl @ 0=3- (trifNuoronethyl)phenyl)am no] carbonyl}

am no) phenoxy] idin-2-y1} -1H pyrrol e-3- carboxylate 25 Sim|lar

procedure as le 131 11-1 NWR (d6- DMSO, 300MHz): 12.12 (br. s., 1 H),

9.19(s, 1 H, 8N H, 8.40 (d, J=5.9 Hz, 1 H), 8.12 (d, J=2.1 Hz, 1
H)

H, 7.53 - 7.70 (mN .48 (dd, J=3.1, 1.6 Hz, 1 H), 7.35 (d,
10 H .t OH

Similar procedure as Example 132.
LR MS (ES+): 512 (MH), 534 (M+Na")
LR MS (ES-): 510 (M-H)

15
Example 91
1-{4-[(2-{4-[(3-hydroxypyrrolidin-1-yl)carbonyl]-1H-pyrrol-2-yl } pyridin-4-yl)oxy]phenyl } -3-
(3-methylphenyl)urea

1
0 @T(P
O
@)
X
@)

~

N
Q”’OH

Similar procedure as Example 132.

'H NMR (DMSO-dg) 8: 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 (dd, J = 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
30 (br.s., 2H)

LR MS (ES+): 520 (M+Na")

25

Example 92
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10J=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, 3Hz,1H),483(t J=5.9 Hz, 1 H, 4.15 (t, J=5.0 Hz, 2 H),
3.59 - W gqv&% LR M5 (ES+): 583 (MtNa'), 585 PRTNS2¢18847800 559
(MH), 38{°F pl e 99

N-[ di met hyl (oxi do) - | anmbda- 4- - sul fanyl i dene] - 5-{4-[4- ({[ (4-chl oro- 3-

(trifl oo mumdromww»ar{uw{[«zam«mmenammﬂonﬁathmo)ﬂhmzyho&}ldln-
-1H pyrrole 3- car boxagl Simlar procedure as Exanple 101

( d6- DVBoYBodimpyoles-gabeyymids . 1 H), 9.19 (s, 1 H), 8.97 (s, 1H) 837
(d, J=5.9 Hz, 1 H), 812(d J2.3Hz, 1H, 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 30 LR M5 (ES-): 590 (MH , ,,,W

2011/ 028995 lop /L. FL 1 (Lkl-") PCT/US2010/ 047800 Exanple 100 nethy

4- (IQ—S {4- [4-( { [(2-fluoro-5 -nethyl phenyl)am no] carbonyl}

am no) phenoxy] pyri di n-2- w1} -1Hpyrro |l e-3 -carboxyl)-

S- met hyl sul f oni m dg

te 10 LR M5 (ES+): 630 (MtNa LR M5 (ES-): 606
(MH) Exanple 101di t oxi do) - | anbda- 4- - sul fanyl i dene] -5- {4-[4-(
phen

{[(2-fluoro-5- 15 nethyl | ) am no] carbonyl} am no) phenoxy] pyri di n-2-y1}
-1H pyrro | e-3 _~garboxam de A mxture of 5- {4-[4-(

{[ (2-f1uoro-5-gethyl phengl ) am no] car bonyl } am no) phenoxy] pyri di n- 2-
y1l}-1Hpyrrol e-3c xylic acid (60ng, O0.13mmol), HATU (60ng, O0.16mmol),
sul foni m doyl! di net hg -A ANy, 0. 26mmol ), N, N-diisopropyl et hyl am ne (37ng,
0.29mvol ), 25 200ny of 4,51 ol eoul ar sieves and Sl of anhydrous 1, 4-di oxane
was added to a thick walled reaction vessel and purged with N2. The

reacti CSﬁnMﬁSperedm%aSEﬁdnqdeaBm the m xture stirred at 90C for 18 hours. The
reactiqn vessel oled to roomtenperature and t m xt ure was ﬁour ed

into 106MIMR (QMISQrddfhbl e g in 1R} 8<78er Dy B164 é?aé@l) %\é% fod P Hzndber and
d d f |

elr :Jtel nzf%\? VJe %?3()1%@1%&7 z:ég% zlo\%l') 7. £0RYs. SiHh $3599! 350 9FBL 995 ARNY
N- [18i met-hy .0 o @) 2 Harsbte- 361 (afuj Hamlzzdems] l5-3H)43 D4~ G{IR((@r, fIHYAL. 26 B 3H)

nmet hyl | y.am._nol carbonyl }
am no) m%@ﬁ%%ﬁ(&rﬁg-yl}- 1H pyrrol e- 3-carboxam de as white solid. Yield:
38ng, 54% , 0, WD 2011/ 028995PCT/ US2010/ 047800 10D /L.1 (Lkt') 114 NWR

(d6-DVEQ): 11,83 (br. s., 1H), 9.16 (s, 1H), 8.48 (br. s., 1H), 8.37 (d, J
= 5.9 HXemplg937 98 (d, J =6.7 Hz, 1H), 7.56 (d, J = 8.8 Hz, 2H), 7.26
dd, J . a_ B -1 81 A% virPe-8°
Em 1H)N eglyg g {( -@:("{%(3:rggt'?l}dlfl})ﬁﬁrg@amdo]gﬁbé@l}a%lfﬁl?)é)ﬁe&@( pcyrldm yl}?lglaﬁyrrl_o% VB
(ES®) : Bdatb@Maiide )

OOEQ

25

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,J=7.6
30 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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5 LR M (ES-): 520 (MH Example 102 nethyl (2S)-1-(2- {[(5-

{4-] 4- ({[(2 fl uoro-5- nmet hyl phenyl ) am no] carbonyl }

am no) 1[11),2899& n-2-yl} -1Hpyrrol -3 - 10yl ) car bonyP{LartSaap/047800

et hyl )p@ 6It'| i‘thd?2- car boxyl at e 20Si mi | ar procedure as Exanple 132. LR

M5 (ES+): 623 (MtrNa') LR M5 (ES-): 599 (M H) Exanple 103 25N, N-di et hyl -

{4-[4- (EXanpl€94 | uor o-5 - net hyl phenyl ) am no] car bonyl }

am no) ph nox ridi 1}-1H | e- 3- car boxam 35 Siml ar

proc edLﬁ’ @%ﬁh&pﬁwl arning) 0@%0%@ mlz)é@@wwr;cﬁn-#ﬂ}ﬁ-mmly%-

PCT/ US?CQIJJ(Q{XQﬁﬁ%OO 1H NVR (d6-DVS0): 11.97 (br. s., 1H), 9.19 (s, 1H), 8.49

(d, J = 2. : 8.40 (d, J = 6.2 Hz, 1H), 7.98 (dd, J = 7.8, 1.9 Hz,

1H), 7.53 TW N, 740(d,J:15Hz, 1H), 7.05 - 7.25 (m 4H),

7.01 (br. 2/,ﬁH) 6.86 (m 1H), 6.67 - 6.76 (m 1H), 3.26 - 3.64

(m 4H), (s 1.13 (t, J = 7.0 Hz, 6H) 5 LR M5 (ES+): 524 (MtNa')

LR M5 (ES): 500 (MH) Exanpl e 104 1- (2 fl uor o- 5- net hyl phenyl) - 3-

{4-[(2- |{>F [ (4- et hyl pi perazi n-1-yl)carbonyl]-1H pyrrol -2-

10yl } pyN@R-4~yl yoxy] phenyl urea Simlar procedure as Exanple 132. 1H NWR

(d6DIVBO) 11. r. s., 1H, 916(s 1H), 8.47 (d, J = 2.6 Hz, 1H), 8.37

(d, J 5.6 1|—|5\l 7.98 (dd, J 8.1, 1.9 Hz, 1H), 7.50-7.59(m 2H) ,

/.35 (CSlmilla RciuriZas Bdm 181% 7.19 15(m 4H), 6.87 - 6.95 (m 1H), 6.80

(dd J I_p7 5.1, ZZI% , 6.63 (dd, J =5.9, 2.3 Hz, 1H), 3.60 (d, J
4.1 I-JIHNMJ% (d6-213M3033®1\@52)(5n11$I1-|)(br. 2., 18),(%76 GH HLR.398s( BB+ B:3738.1) € MbNa' )

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, T = 5.4, 1.9 Hz, 1H), 2.26 (s, 3H)
LR MS (ES+): 428 (MH), 450 (M+Na")

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

Example 95
N-hydroxy-5-{4-[4-({[(3-methylphenyl)amino]carbonyl } amino)phenoxy |pyridin-2-yl}-1H-

pyrrole-3-carboxamide

OTQ

15

Similar procedure as Example 132.
'H NMR (ds-DMSO0,300MHz): 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)

20 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} -
25 1H-pyrrole-3-carboxylic acid
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LR M5 (ES-): 527 (MH 20 Exanple 105 5- {4-[4-( { [(2-fluoro-5

- met hyl phenyl ) am no] carbonyl} am no) phenoxy] pyri di n-2-y1} -N-(2-
pyrroIH%\MOBOMMQSMWI) 1H pyrrol e- 3- car boxam de Si m | RCTASOCIOHWTSR0 as
Exanpl e 235" 3d44 NVR (d6-DVBO): 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 HzF 1H), 7.50 - 7.63 (m 2H), 7.35 (dd, J = 2.9, 1.8 Hz,
1H), 7.00 .?_ﬁ“' H, 6.80 (dt, J = 7.9, 2.2 Hz, 1H), 6.70 (dd, J =
5.9, 2.3 1Hp, - 3.35 (m 2H), 2.37 - 2.57 (m 6H), 2.27 (s, 3H),

1.65 (dty J =6.6, 3.1 Hz, 4H , 0, WD 2011/028995 10D /L.1 (Lkt')
PCT/ US2T/ 047800 LR MB (ES+): 565 (MrNa') LR M (ES-): 541 (MH) Example
106 0

1-[4- ({244- I ™, di n-1-yl carbonyl) - 1Hpyrrol -2-yl ] pyri di n-4-yl | oxy) phenyl ] -
3-(2-fluoro-5 - 5 nethylphen%4)urea Simlar procedure as Exanple 132.
15114 N}\mﬂ@dﬁom@@gasﬂaangﬂe 1H), 9.15 (s 1H), 8.47 (d, J = 2.6 Hz,

i 5 SRt g 8 16 £ fy i £

97 (tg41 &, J =13 Hz61ﬁﬁ 8(2s$ctd,,J 492}72, 5H)F8(11, (d2J3 WHZIH)I) 76586(5 z(mbdy 23 (&d,5. 7,

1 3 LR
I\/B CeESH HL@AZéWNéH) 5 LRI P 8 1085 D ER e T 07625 P fin{ ¥
[ (2- flqp% ( thylphenyl)anlno] car bonyl } am no) phenoxy] pyri di n-2 yl}
- 1Hpyrrol e- arboxanlde 25 30 Simlar procedure as Exanple 132.
LR MS (ES+). 465 (MH), 487 (M+Na")

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

10  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 procedure as Example 101.

15 'HNMR (ds-DMSO,300MHz): 11.82 (none, 1H), 11.83 (br. s., 1H), 8.76 (s, 1H), 8.60 (s, 1H),
837 (d,J=59Hz, 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)

20
Example 98
2-hydroxyethyl 5-{4-[4-({[(4-chloro-3-
(trifluoromethyl)phenyl)amino]carbonyl } amino)phenoxy|pyridin-2-yl } - 1H-pyrrole-3-
carboxylate

25
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1FI NWVR (d6-DIVBO): 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)1’8 04:311((1289955 2H), 7.05 - 7.24 (m 5H), 6.71 - PETBG2¢m04BB) , 2. 27
342 FRINBT0ES+): 468 (MrNa') , 0, WD 2011/ 028995 10D /L.1 (Lkt') LR
NB (ES—): 444 (M H) PCT/US2010/ 047800 Exanple 108 5- {4-[4-( {
[(2-fluoro-5 -methyl phenylgam no] carbonyl} am no)phenoxy] pyridin-2-yl}

- N- hydr oxy51H.pyri ol jé- yboxam de Simlar procedure as Exanple 132.
11-1 Nm(de@‘:g)ﬂr @ (br. s., 1H), 10.66 (br. s., 1H), 9.29 (s, 1H),

8.53 (br. © 8. 48 ¢d, J = 6.2 Hz, 1H), 7.93 - 8.03 (m 1H), 7.59
(d, J =88 H, 2H, 7.39 - 7.50 (m 1H), 7.30 (br. s., 1H, 7.05 - 7.26
(m 4H, @. - 6. 91 (m 2H), 2.27 (s, 3H LR M5 (ES+): 484 (M+Na') LR M5
(ES-): 46 2 Exarrple 109

[3 ({2-14-( 1 1-yl carbonyl) - 1Hpyrrol - 2-yl [ pyri di n- 4-yl | oxy) phenyl ]
-3 (2-fluoro-5¢ nethyl yl ) urea 30Sim | ar procedure as Exanple 132.
114N|\/R(d6Dl\/IS(?ﬂ 11.67 (br. s., 1H), 916(5 1H), 847(d J-21Hz
1H), 8.SmilggprogeaurgagExgmplafl. 7. 97 (d, J = 5.9 Hz, , 7.54 (d, J =9.1

(i, 25 e IR -l &D. SRS, 12002885 KD o 13&;“)1’ %%ﬁ 6o % %&&9 0,5,

(s, 3HHz1.1838(lbrd, 52.1 Ak)1 B85 1K Me7( 6&4 H)4Bﬂ38 (cM+b‘9c3 1 1 @H\m H), 7.35 (d
2011/ 028995PCT/ US2010/ 047800 10D /L, 14(’ LR %; é M H)
11000 J=B.1 fﬁa T4 (7. 16 ¢ £=% | blor 18, T.H¢ y’F%ﬁeLFﬁyll)Péhﬁﬁ&(d a’ré&n%{ yHz, 1H)
d
oo 2134, 2 (B By 359369 pom 210
LR MS (ES+) 583 (M+Na) 585

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

anpl e

15  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

20

25
Similar procedure as Example 101.
'H NMR (ds-DMSO0,300MHz) 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, /=23 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)

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

128



2
;n

| ar procedure as Exanple 132. 15114 NWR (d6-DWVS0): 11.78 (br. s.
.20 (s, 1H), 8.51 (d, J = 2.1 Hz, 1H), 8.36 (d, J = 5.6 Hz, 1H),

1H), 9 7.96
(dd, J :Wo 1120289951z, 1H), 7.83 (t, J = 5.7 Hz, 1H), 7.BET(u$2019/047880 1 Hz,
oH), 7.18374F '46"m 1M, 7.02 - 7.17 (m 5H), 6.78 (td, J = 5.3, 2.6 He,
1H), 6.69 (dd, J = 5.6, 2.3 Hz, 1H), 4.42 (t, J = 5.3 H, 1H), 3.41 (q, J =
6.2 Hz ExaHiple BOALS - 3.26 (m 2H), 2 26 (s, 3H), 1.60 (quin, J = 6.7 Hz, 2H)
20 LR

2-(2- rré{l‘?fé é%\lh%sigb[éx(( H&%g%rO{Egn}eAhY§’ ﬁts_ Ei)?fgl%éﬂ‘iﬁ‘r@nyl}%ﬂ?ﬁgi’ﬁﬁﬁéﬁls}%]@wfh}la% no]

car bon Ql.e- 3- car boxyl at e \-\0
y}Jn'? I 21:55 pr oce g@ F@B%I%&l}md Y

H3 35Si e 131. 11 028995PCT/ US2010/ 047800 1CD
/L1(th)1HN|\/|E|2(6DIVBO) 12.12 (br. s., 1H), 9.15 (s, 1H), 8.47 (d, J
= 2.3 Hz, , 5.9 Hz, 1H), 7.97 (dd, J = 8.1, 1.9 Hz, 1H),
7.49 - 7.5 41(dd J=3.1, 1.6 Hz, 1H), 7.34 (d, J = 2.3 Hz,
1H, 7.0 17(m 4H) 6.74 - 6.84 (m 1H), 6.67 (dd, J = 5.7, 2.5 Hz,
1H), 4. 428(m H) 3.62- 3.70 (m 2H), 3.51 -3.59 (m 2H), 3.39 -3.46
(m 2H), -324 (m 53H), 2.26 (s, 3H LR M5 (ES+): 571 (MtNa') LR M5
(ES-): 5 Exé’rrpleqllz 10N-et hyl -5- {4- [4-(

{[(2-fluoro “met i I ) am no] car bonyl } am no) phenoxy] pyri di n- 2-y1}

1H pyrrol e- 3-car boxani de o-C&i m | ar procedure as Exanple 132. 201H NWR
(d6-DI\/SO 11. Bé . 1H), 9.23 (s, 1H), 8.50 (d, J = 2.3 Hz, 1H), 8.39
(d, 103 4 NQS(ES+) 30(M+N )

LR MS (ES-): 606 (M-H)
Example 101

N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-5-{4-[4-({[(2-fluoro-5-
15 methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-carboxamide

20

A mixture of 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-
yl}-1H-pyrrole-3-carboxylic acid (60mg, 0.13mmol), HATU (60mg, 0.16mmol),
sulfonimidoyldimethane (24mg, 0.26mmol), N, N-diisopropylethylamine (37mg, 0.29mmol),

25 200mg of 4A molecular sieves and 5ml of anhydrous 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/CHCI; to

30 give N-[dimethyl(oxido)-lambda~4~-sulfanylidene]-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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]

, lH) 7 96 (dd J=17.9 1.8 Hz, 1H), 7.87 (t, J = 5.6 Hz, 1H), 7.57 (d,
J—8 , 7.42 (br. s., 1H), 7.02 - 7.27 (m 5H), 6.72 - 6.86 (m
gwozanza oM 2H), 2.26 (s, 3H), 1.06 (t, J = 7. PCHA]S2@HP418R NS

(ES+) 6 {MNE"YY 25 LR MB (ES-): 472 (M H) Exanple 113 2-net hoxyet hyl 5-

{4-]4- ({[(2 f I uor o- 5- et hyl phenyl ) am no] car bonyl }

ami no) hIeNMR/qqastooznygs» (bR Pt 9116 8-16Br hox yiras.e1 130 8.37,(d 01 WO.9204, 1H) 28995

10D /L. PCT/ US2010/ 047800 _Sim | ar procedure as Exa rrpl e 131. 5114

NVR ( d6’ ?ﬁ%@gi 6rpHeplithy/.564d, J 1 88 He 248, (.26 (ad.y = §O.466 Hgy 2Hy 7 0511—519@“’38
d J 4 ; 7 =

( *3}BH)§9B‘_Z>S ?}%-15'?(6 79~ 8%5((1%1 1?_1";)6 66|7_6d§ J(:§14 1 6-H§ 1@1):]'?7 37%%")6H827%’71 sg §H3 _

5 9 HzLH.PvDS(F@Jr()GSémc((MJrNa# 5.9, 2.1 Hz, 1H), 4 17 - 4.32 (m 2H), 3.51 -

365( 2.26 (s, 3H) LR M5 (ES+): 527 (MtNa') 10 LR M5
(ES- ) %Qgi\ﬁti@ %%Qgﬁlbﬂg 114 5- {4-14-( { [(2-fluoro-5 -nethyl phenyl)am noj
carbonyl } am no) phenoxy] pyridin-2-y1} -N-(2- methoxyethyl)-1Hpyrro le-3

-carboxam de 15 20 CH, Sim |l ar procedure as Exanple 132. 1FI NVR
(d6 DNSbgampiell@G (br. s., 1H), 9.17 (s, 1H) 8. 48 (d, J = 2.3 He, 1H), 8.38

2 .56 (d, J = 8.8 Hz, 2H), 7.40
(br smé‘ﬁﬁ)(%)ilégv{[@?{ﬁﬁ (({Eﬂ% fg‘iﬁfé%]e AP (m 2H) . 3.26 A (m
7H) . 2.R&h{p her@lﬂ)anﬁﬁ) B@bér@%)mm&%ﬁeﬁd&dyh@n)md.ﬁiynﬁm%l 3502 (M H) Exanpl e
115 305- {4 [4-( { g(] met hyl phenyl ) am no] carbonyl}
ani o) pREadRyyHming ﬁhﬁ)gyﬂ}ohdm%gﬂfrb@fy‘éats - carboxylic acid , 0,WD
2011/ 028995 10D /L.1 (Lkt')
Chiral

CH3
15 | = 0-ch
N/ O O=,/ 3
N N /
H H—\_—NO

20 Similar procedure as Example 132.
LR MS (ES+): 623 (M+Na")
LR MS (ES-): 599 (M-H)

Example 103

25 N,N-diethyl-5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-
yl}-1H-pyrrole-3-carboxamide

30

Iz
z

35

Similar procedure as Example 132.
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PCT/ US2010/ 047800 Sim | ar procedure as Exanple 134. 51H NWR (d6- DVSO) :
12.05 (br. s., 1H), 8.79 (s, 1H), 8.62 (s, 1H), 8.39 (d, J = 5.6 Hz, 1H),
7 52 - W(l)z Ozmﬂl}é 7.39 (dd, J = 3.1, 1.6 Hz, 1H), 7.34¢T(U$2019/047880 3 Hz,
8’{5 877 21 - 7.27 (m 1H), 7.10 - 7.20 (m 3H), 7.05 (s, 1H),
679(d J =7.3 Hz, 1H), 6.68 (dd, J =5.6, 2.3 Hz, 1H), 2.28 (s, 3H LR
VB (ES-thNlllQIHQYh(déMM)SOJOIIBXB(rmbIsa 1H)69 rmt(dmmg,BS 49 &, [J4;Z(SHZ 1H), 8.40 (d,J = 6.2
{[(3- et y en am no] car bon am no) phenoxy ridin-2-
L oy o eB o0 KL Trace TPt &3E 150 P GF OSDUGAE (e -Earti AR5 172 RNR
86 ?'VQQ) %27 é?&t(rbsf 16 7%H)6869(n921}f)b6 6756 763(1?921 §J38§6(§>64 @ 4H?}D'd)27(§ 36
: J 3, BlB-IiT,,JiEFDOH? QIQ)(S 1H) 7 24 (d 25 = 7.9 Hz, 1H), 7.08 - 7.18
5 Hz, 1H). 6.77 (d, J = 7.6 Hz, 1H), 6.65 (dd, J =
63 %Rﬁéso&f‘(ﬁis 52;‘@@ ) 3H), 2.26 (s, 3H LR M5 (ES+): 465 (MrNa') LR NS
ES-): I%Mggég—g 500 (FaxayP le 117 5- {4-[2-fluoro-4-(
(2-f1 uoro-5-net hyl phenyl ) ami no] car bonyl } am no) phenoxy] pyridin-2-yl} -
1H pyrrol e-3-carboxylic acid , 0, WD 2011/028995 10D /L.1 (Lkt"
PCT/ US@(Jag{p@él?@po 5Sim | ar pr ocedure as Exanpl e 134 1H NWMR (d6- DMSO) :
12.03 (br. 's., 1H), 11.86 1H), 9.62 (s, , 8.65 (s, 1H), 8.38
(d, J 4-@- ﬁum 5-mephylphegyl) d{dl [(a {4-[(A-methyI@perezin- ]1H) capbopgl](ldftpygol=2-13. 2,
23Hz 7.15 - 7.24 (m 1H), 7.0l - 7.14 (m 2H),
y&ilp%dm%yg)ox%]pﬁe‘iﬁ(zl “rni 6.68 (dd, J = 5.7, 2.2 Hz, 1H), 2.26 (s,
3H) 10 LR M5 (ES+): 487 (IVHNa) LR M5 (ES-): 463 (MH) Exanple 118

(d
(m
5.
(
{I

Similar procedure as Example 132.

'H NMR (ds-DMSO): 11.87 (br. s., 1H), 9.16 (s, 1H), 8.47 (d, ] = 2.6 Hz, 1H), 8.37 (d, ] = 5.6

Hz, 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
15 (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=4.1Hz, 4H), 2.23 - 2.35 (m, 7H), 2.18 (s, 3H)

LR MS (ES+): 551 (M+Na")

LR MS (ES-): 527 (M-H)

20 Example 105

5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl } -N-(2-
pyrrolidin-1-ylethyl)-1H-pyrrole-3-carboxamide

25

)

Similar procedure as Example 132.

30 'HNMR (ds-DMSO): 11.80 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, J = 2.6 Hz, 1H), 8.37 (d, ] = 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
=29, 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)
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met hyl 5- {4-[2-fluoro-4-({[(2-fluoro-5-nethyl phenyl)am no] carbonyl }
am no) phenoxy] pyri di n152-y1}-1H pyrrol e- 3-car boxyl at e 25Sim | ar
procedq§gwegoﬁxa Be 135. 1H NWR (d6-DWVS0): 12.13 (br. ®CT/UBR)10/097886 (s
1H) f&”‘J(A)stz 1H), 8.39 (d, J = 5.9 Hz, 1H), 7.94 (dd, J = 7.8,
1.6 Hz, 7.72 (dd, J = 13.5, 2.3 Hz, lkb, 7.43 (dd, J = 3.2, 1.8 Ft,
1H), 713¥M81(ES}+)’565(MHZ@1)1I-|), 7.26 - 7.36 (m 1H), 7.18 (dd, J =8.9, 1.6
Hz, (533 71%}/‘(% 6.77 - 6.87 (m 1H, 6.70 (dd, J = 5.6, 2.3
Hz, LRMSi %%5452, H) 26" (s, 3H) 30 LR M5 (ES+): 501 (MrNa') LR NG
(ES—) E%Q% Mdd Exanple 119 5-(4-{4-[({[4-fluoro-3 , 0, WD 2011/028995 1CD
/L.1 (Lkt") PCT/US2010/ 047800 ~-(trifluoronethyl)phenyl] am no
c ar bonyl-pMa@i2ré}(pzindmek-ylcabpny i Likd-Byrydl) 2- Y Hpypydin-dhd ; &yjpleay Bex¢2Hlwradk d

9.11 (s, 1H, 8.96 (s, 1H, 8.38 (d, J = 5.6 Hz, 1H), 7.99
(dd Jm%ylﬁﬁe@)é‘ 1H), 7.60 - 7.72 (m 1H), 7.56 (d, J = 9.1 Hz, 2H),
7.27 - 7 49 (m 3H), 7. 14 0(d, J =9.1 Hz, 2H), 7.03 (br. s., 1H, 6.67

(dd, J = 5.7, 22Hz R M5 (ES-): 499 (MH) Exanple 120 met hyl
5- (4- {4 [ ( {[4 = i fl uoronet hyl ) phenyl ] am no}
car bonyl ) am no]) di n152-y11-1Hnrrrol e- 3-carboxylate HH N N 20

0-CH3 Simlar rocedure as anple 135. 1H NMR (d6-DVS0): 12.12 (br. s.,

c

1H 9. 04(s, 8.91 (s, TH), 8.37 (d, J= 6.2 Hz, 1H), 7.99 25(dd, J =
6.4 2.6 Hz, 2,600 7.69 (m 1H), 7.51 - 7.61 (m 2H), 7.37 - 7.49 (m
2H), 7.34 (d, 1H), 7.09 - 7.18 (m 2H), 7.01 - 7.09 (m 1H),

6.66 (dd, J = , 1H), 3.70 (s, 3H)

Similar procedure as Example 132.

15 'HNMR (ds-DMSO): 11.90 (br. s., 1H), 9.15 (s, 1H), 8.47 (d, ] = 2.6 Hz, 1H), 8.36 (d, ] = 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,
2.5Hz, 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")

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

Example 107
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-

pyrrole-3-carboxamide
25 H H b
T
o E;
0
CH,

30 H z
Similar procedure as Example 132.
'H NMR (ds-DMSO): 11.89 (br. s., 1H), 9.21 (s, 1H), 8.50 (d, ] = 2.3 Hz, 1H), 8.39 (d, ] = 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)

35 LR MS (ES+): 468 (M+Na")

132



LR M5 (ES+): 537 (MtNa') LR M5 (ES-): 513 (MH 30 Exanple 121 5 -(4- {4-
[( { [4-chloro-3 -(trifluoronethyl)phenyl] am no

car bonyl )a@i2oaf@k@aoxy} pyridi n-2-yl1)- 1H pyrrol e- 3- car b@xyiuseolamioo , 0, WO
2011/ 028996 YAV, 1 (Lkt') PCT/US2010/ 047800 5 Sinilar procedure as
Exanpl e 134. 11-1 NMR (d6-DVSO): 12.08 (br. s., 1H), 9.23 (s,
1H), 9.I00MS(ESLHM448MBHA) (d, J= 5.6 Hz, 1H), 8.10 10(s, 1H), 7.48 - 7.72 (m
aH), 7.27 - 7.47 (m 2H), 7.00 - 7.23 (m 3H), 6.69 (br. s., 1H LR M5
(ES-): 515 (MH) Exanple 122 nethyl 5-(4-{4-[({[4-chloro-3 -

15(tri fExaetpiere@thyl ) phenyl ] am no }

car bonyl )am n enoxy}pyridin-2-y1)-1H pyrrol e-3- carboxyl ate Simlar
proced Lﬁré“-é%(@}éﬁwr@-%@s?ﬁymhe nigglepibenyli a@zl.oi@e(lw]pxn%nml}%hz OK¥;
1H) « 8.194 - d, J =59 Hz, 1H), 8.10 25(d, J = 2.1 Hz, 1H),
7.51 - 1#831%?1%%{3@@{;@%&2 (dd, J = 3.2, 1.8 Hz, 1H), 7.34 (d, J = 2.3 He,
1H, 7.10 - 7.18 {my 2F), 7.03 - 7.09 (m 1H), 6.66 (dd, J = 5.9, 2.3 Hz,
1H), 3.70 (s, N (ESt+): 553 (MtNa') LR M5 (ES-): 529 (MH 30
Exanpl e 123 @ 4- [ (2-fluoro-5 -nethyl phenyl)am no] carbonyl}

am no) phenoxy]pyri di n-4-y1} thi ophene2-carboxylic acid

. 2011/ 028 CT/ US2010/47800

10

Similar procedure as Example 132.

'H NMR (ds-DMSO): 12.10 (br. s., 1H), 10.66 (br. s., 1H), 9.29 (s, 1H), 8.53 (br. s., 1H), 8.43
15 (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.

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)

20  Example 109
1-[4-({2-[4-(azetidin-1-ylcarbonyl)-1H-pyrrol-2-yl]pyridin-4-yl } oxy)phenyl]-3-(2-fluoro-5-
methylphenyl)urea

H OH
NTN
OOQ
25 o)

N CH,
| o
N

S

30 Similar procedure as Example 132.
'H NMR (ds-DMSO): 11.67 (br. s., 1H), 9.16 (s, 1H), 8.47 (d, ] = 2.1 Hz, 1H), 8.34 (d, ] = 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)

35 LR MS (ES+): 486 (M+H)
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1LID/L.1 (Lkt') 5To a stirred solution of nmethyl 4- {4-[4-({[(2-fluoro-5-
nmet hyl phenyl ) am no] car bonyl } am no) phenoxy] pyri di n-2-y1}
thiophg&gwoaﬂnmh&%wlate (550ng, 1.15mml) in a m xture ®CTABRMSNOYZS00
THE M0 (26t /'90M1) was added I'ml of 5M NaOH (5mmol) sol ution. The nixture
was heated in a 66C bath for 2 hours, cooled to roomtenperature and poured
into 2QRMOFESMptA8H (MRN) HC1 was added until pH = 5. The resulting 10
precipitates were filtered, washed with water, and dried in vacuo to give
4-{444-0[ (2-fl uor o- 5-
met hyl ghempld &ré no] car bonyl | ami no) phenoxy] pyri di n-2-yl I t hi ophene- 2- car boxy!
ic acid as _off-white solid. Yield: 520ng, 97% 1H NVR (d6- 0): 9.30
(5, "1t BB {2 MueyoSpeiybiphenshyming capp ino mhogorglpy i 2 8) 5 (Lol - s
1H) < 8. RE=1 ) 3,= 7.8, 1.9 Hz, 1H), 7.51 - 7.59 (m
oH) 7.%%"2’,{’”{’%{1}%%@0@ 31%%?’61%“?%6 3H), 6.75 - 6.83 (m 1H), 6.72 (dd, J

5.6, 2.3 Hz, 1H), 2.25{s, 3H LR M5 (ES-): 462 (MH Exanple 124
- hydr oxyet hyl 4 ﬁﬁlﬁ- { [ (2-fl uoro-5-net hyl phenyl ) am no] car bonyl }
rrino)phenoxy]i - @ y1l}-1H pyrrol e- 2- car boxyl at e 1H NVR ( DVBO- d6)
12,11 (br.og8N1HP, 95 (s, 1H), 8.47 (d, J = 2.1 Hz, 1H), 8.33 (d, J =
: .97 (dd, J en,7.9, 1.8 Hz, 1H), 7.63 (dd, J = 2.9, 1.8 Hz,
N =8.8 H, 2H), 7.22 - 7.37 (m 2H), 7.01 - 7.18 (m 3H),
, /6.58 (dd, J =5.6, 2.3 Hz, 1H), 4.83 30(t, J = 5.9 Hz,
'lNHRNaEFD, 3.57 - 3.73 (m 2H), 2.25 (s, 3H LR M5

W &t

6 Hz, 1H)
H 7.53 (
.72 - 6.85
H, 4.19 (t, J

2
a
6
5
1
6
1

(ES+): 491 (NH),H513 ( LR M5 (ES-): 489 (MH Exanple 125 , 0,WD

2011/ 028995 10D /L.1 (Lkt')YPCT/US2010/ 047800 {1- [(5- {4-[4-( {

[ (2-fluoro-5 -nethyl phenyl)am no] carbonyl} am no)phenoxy] pyridin-2-y1}

- 1Hpyr r@l 13- ' jydin-4-yllacetic acid OH To a stirred

soI5¥iéﬁh%gr%%%%@#ggﬁg%%@ypﬁzg[Z-({[{Z-fIuo?o-S-I10 nethylphenylganino]

Claglbon)éH}NiMﬁ Qia)mhg@xlﬁl]jﬁl/{’tirw.,m-% 9.2%) é% ﬂﬁ)p%sg (ﬁé-J& 2|.1 Hz, 11%)4 |§/3|\?e (th = 55rr6fL /si)
car hon i perjdin-4- acetate . in

et aade L REGHE AT ok Eani TRAGEy S Ret B Gd —k | Hredthd Poom

L enper at 4 o a1). 998 Mo (m, 38 mygisoh L3t02 301 19f), 48 i, 12M HGL pasigglded

until pH = e resulting precipitates were filtered, 'washed wth water,
and dri%e4R tn) vacdudz.tid)gd ¢é (4, 1 ¢.3-Hz42H2-3. 1 { 226 (mo2Id), 2-261(5, 3H), 1.60 (quin, J

nethylph&g*%%? 1 no] carbonyl} am no)phenoxy] pyridin-2-yl1l} -1Hpyrrol-3 -
yl ) car bohy 'E%ridin-4-y1} acetic acid as white solid. Yield: 47ng, 96%

LR 5 ((EEMS (E870: 424 (i+&x3anpl e 126
LR MS (ES-): 502 (M-H)

Example 111
2-(2-methoxyethoxy)ethyl 5-{4-[4-({[(2-fluoro-5-
25 methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-carboxylate

F
H H
oy
o (0]
N CH3
30 | - 0
N

” O—\—o
N

0o-CH

3

35  Similar procedure as Example 131.
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20met hyl {1- [(5- {4-[4-( { [(2-fluoro-5 -nethyl phenyl)am no] carbonyl}
am no) phenoxy] pyri di n-2- yl1} -1H pyrrol-3-yl)carbonyl ] pi peridin-4-yl1}
acet ate18 OSDm/dzw%procedure as Exanple 132. 30114 NWR @dEFAUSMB@)msm 83
(br. {819 M4 (s, 1H), 8.46 (br. s., 1H), 8.35 (d, J = 5.6 Hz, 1H),
797(d J =8.2 H, 1H), 7.53 (d, J =8.8 Hz, 2H), 7.33 (d, J:18Hz
1H), 1ﬂ)llNMR?(d];iDMSO)4]73 12 @)r8s6 l(HS), 91HXs, 161)88)412 cti JF 23 4Hz41Hl; 8. 318-()d J 6. 5691 (dd
> 18 B350 87 el u 3 et 2D sotetnidun 20,1578 2 b B
2.8 - T 350 hE7 6l 1 =63 1%)7% sz—;f@bwéd 176 Bl i 7.4
/1QR8 7 608
e LR RORToRS, YR iy e b gEEH, 70 hﬁﬁ?gxeﬁr%’%l@ﬁsm
{4 [4 ({4{1&@!21@;3)65 3t (y Rphehy 1 ) AP o] 2Ha),r3b19ny?p }16 (rn 2H), 3.18 - 3.24 (m,
am no)% gé¥k£§ di n-2-y1} -1H pyrrol e-3-carboxam de HO OH 15 Sim | ar
pro Ced Hale 132. 114 NWR (d6-DVBS0): 11.81 (br. s., 1H), 9.17 (s,
1H), 81ﬁ8ng(EsL—5721(§4ma)lkb 8.36 (d, J =5.6 Hz, 1H), 7.97 (dd, J = 7.8,
.9 Hz, 1H), Eg ="5.7 H,, 1H), 7.51 - 7.60 (m 2H), 7.38 (dd, J =
1, 1I@RP&S(FQ-D 547(MeH) 7.19 (m 3H), 7.07 (td, J = 4.3, 2.5 Hz, 2H), 6.74
684(m 1H), 6.69 20(dd, J = 5.6, 2.3 Hz, 1H), 4.78 (d, J = 5.0 Hz, 1H),
.54 (t, J =5.9 Hz, 1H), 3.48 - 3.60 (m 1H), 3.23 - 3.36 (m 3H), 3.05 -
18 (rﬁxamﬂ)leUZZ 26 (s 3H) LR M5 (ESt+): 542 (MtNa') LR M5 (ES-): 518 (MH)

syt 5t Gl dicho -l bheRl Bing EFROR) PSR O 230 e
: 0 WO 120 Hr0R3EHboxamide

w-b-' W

15

Similar procedure as Example 132.

20 '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, 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)

Example 113
2-methoxyethyl 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-
2-yl}-1H-pyrrole-3-carboxylate

O OHIH

x "y
| 0
N =
N / O\ _ 135

O\
CH

30

3



10D /L.1 (Lkt') PCT/US2010/047800 Simlar procedure as Exanple 132. 11-1
NVR (d6-DVMBSO): 11.79 (br. s., 1H), 9.30 (s, 1H), 8.57 (d, J= 1.5 Hz, 1H),
8. 36 (dl,gbwomﬁms@siz, 1H), 7.95 (dd, J = 7.9, 1.8 Hz, 1PFCT/UR284/041800J = 5.6
Hz, 1H) 786 -\%F)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 M5 (ES+): 512 (M+Na') LR M5 (ES-): 488 (MH) 10 Exanple 129

1- (2-f 1l uoro-5-nethyl phenyl)-3-{4-[(2-

{4-[ (4-hydroxypi peridin-1-yl)carbonyl]-1H pyrrol -2-

yl } pyridi n-4-yl)oxy] phenyl }urea 20Sim | ar procedure as Exanple 132. 114
NMR ( deSibMBOprocddir®ds Exampls 131.1H), 9. 17 (s, 1H), 8.48 (d, J = 2.3 Hz, 1H),

8. 37 = 1 .99 (dd = 7.9 1.8 Hz, 1H. 7.55 J =18.8

n 5oty MBS0 B 2 i 0 o 43 65 1038 4 ity s GoP s ey g

(td, J 7?985(531H)'¢:-7354|'(g;]1|§).8 H@ﬁ? (A4, d) =12192, 18037 58(d, ¥ 1 8 4/ BHf d0)- = 4.1
90 Z 4.06 (m 2H), ',561@%?:1 = 8.4 4.3 Hz

Hz, 1H), 3 t, J = 8.4, . 1H), '3.25 (d, J =
2.6 Hz,7.BHm, 4)2¢.78%¢.5),= 39)Hz, 1Hj d3J = 39,2. Hdz, tiH) 4.17 -2132 (n1, 241, 3.40 - 2H)

Iégzwg ﬁ@o@é?g%&@ﬁ% %Eéﬁ(sz)f I ﬁ(z)raof g/k H)rreﬁilnglh:niﬁg)am no] carbonyl}

am no) are sy PYyr S (M-2N -1H pyrrol e-3-carboxylate OH 144 , 0, WD
2011/028995 10D /L.1 (Lkt') PCT/US2010/047800 5 Sim |l ar procedure as
Exafpl &-R¥S (ES-): 503 (M-H)

Example 114
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy Jpyridin-2-yl} -N-(2-
methoxyethyl)-1H-pyrrole-3-carboxamide

H oo
oY
o

N H,

| o

20 N //
N
H N—_\—o\

CH

15

3

Similar procedure as Example 132.

'H NMR (ds-DMSO): 11.86 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, ] = 2.3 Hz, 1H), 8.38 (d, ] = 5.9

Hz, 1H), 7.86 - 8.02 (m, 2H), 7.56 (d, J = 8.8 Hz, 2H), 7.40 (br. s., 1H), 7.02 - 7.21 (m, 5H), 6.67
25 -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
30 5-{4-[4-({[(3-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl } -1H-pyrrole-3-

carboxylic acid

35
136




1H NMR (d6-DVBO): 12.12 (br. s., 1H), 9.24 (s, 1H), 8.54 (d, J = 2.3 He,
1H), 8.39 (d, J = 5.9 H, 1H), 7.98 (dd, J = 7.8, 1.9 Hz, 1H), 7.51 - 7.62
(m 2H)1,85W04:811((nsl9953 = 3.1, 1.6 Hz, 1H), 7.34 - 7.40 ( mPCIHS2018/00B06 7. 20
(m 4H) 679518 )g7 (m 1H), 6.68 (dd, J = 5.9, 2.3 Hz, 1H), 4.92 (d, J

10= 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 M5 (ES+):

543 (MtNa') LR M5 (ES-): 519 (MH) 15Exanple 131 2- hydroxyet hyl 5-
{4-[4-({[(2-fluoro-5-nethyl phenyl )am no] car bonyl }

am no) phenoxy] pyri di n2-y1} - 1H pyrr ol e- 3- car boxyl at e 25A m xture of
5-{ 4- [ Birflbf Brobbdies @ Bxdimilbybaheny! ) ani no] car bony! }

' h i din-2- y1}-1H | e- 3- car boxyl i id (50ng, 0.1immol),
21 g sl GV S, 12 0 @k o8, 135 (GithRi R b G ) oo Bl e

hydr ochl-of{ . 7 2 1 nd_4-, i l.am V& hdi

(v, 5 O laar T Zions Bir P @Rt S e B LT 672
hours. (FhaH) Ktwur 22043, PANI7EED (sntid), 00, bf 7\aierlH)26/81C1d, Was> . adi Hiz,

dropwi se_unti | %0 pH = 4. The precipitates were filtered, washed with water
and drildd Frd¥achd to gi ve the crude, which was purified by silica gel

chr onmat _\Wigh _gradi ent of 3-5% MeOH CHC13 to give 2-hydroxyethyl 5-
{4-]4- (??{\g?@sum%%ﬁng? hyl phenyl ) am no] car bonyl }

am o) phenoxy] pyri di n2-y1} -1H pyrrol e-3-carboxylate as white solid. Yield:

36ny, 67% 1(13 WD 2011/ 028995 10D /L.1 (Lkt') PCT/US2010/ 047800 1H NMR
(d6- enpiS LS "oy s, 1H), 9.18 (s, 1H), 8.49 (d, J = 1.8 Hz, 1H), 8.39
d, J = 74 ) : . = 9z 48

(a3 Ig LG Dol ey B lcartichyl) imfe)ibood oy id-2 - FEpyrdleT?

6.86 (m-cabpxyl®c69 (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 (g, J = 5.4 Hz, 2H), 2.27 (s, 3H 5 LR M5
(ES+): 513 (MrNa') LK MI(E3-): 489 (MH , 0, WD 2011/028995 10D /L.1
(Lkis' ) PCT/ US20 pl e 132 1-(2-fluoro-5 -nethyl phenyl)-3 -(4- {
[2-(4- { [(3R - r opyp i din-1-yl]carbonyl}
-1H pyrrol 2-yl ypyri di n-4-yl ]Caxy} phenyl ) urea 10

3

20

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, J = 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,
25 J=79Hz 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)

LR MS (ES+): 465 (M+Na")

LR MS (ES-): 441 (M-H)

30  Example 117

5-{4-[2-fluoro-4-({[(2-fluoro-5-methylphenyl)amino]carbonyl }amino)phenoxy pyridin-2-yl} -
1H-pyrrole-3-carboxylic acid

HoH o1
Fj@/NK
o N\©
N cH

| 0
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A mxture of 5-{4-[4-({[(2-fluoro-5-nethyl phenyl)am no] carbonyl}

an no) phenoxy] pyridi n-2- yl}-1H pyrrol e-3-carboxylic acid (50mg, 0.11lmol),

HATU (5@ pzﬂlﬂﬂaml) and N, Ndi i sopropyl et hyl am ne (3 | RgT/US2@4/0M180) in

anhydr o 3 oiE! ((fd'rh) was stirred at roomtenperature for 10 m nutes,

foll owed by addition of (R)-3-pyrrolidinol (14ng, O0.16mmol). The 15 m xture

was stirred for another 10 m nutes and poured into 100nl of water. 2M HCl

was added dropwi se until pH = 4-5. The precipitates were filtered, washed

with water and dried in vacuo to give

1- (2-f 1l uoro-5-nethyl phenyl)-3-(4-{[2-(4-{[(3R) -3-hydroxypyrrolidin-1-yl]car

bonyl}- 1Hpyrrol -2-yl)pyridin-4-yl]oxy}phenyl)urea as white solid. Yield:

40mg, 71% 1FINWR (d6-DVS0): 11.90 (br. s., 1H), 9.17 (s, 1H), 8.49 (d, J =

26Hz 20Hz, 1H), 7.99 (dd, J =7.8, 1.9 Hz, 1H),
S}"Q)érlerﬁfe aSE/X%miPl%&?“J = 2.3 Hz, 1H), 7.25 (br. s., 1H), 7.02 -

(7b19 ( #Hrﬁiﬁga (b- ﬂlﬁSO)’B}ZB@S §bm 11*1@*1)g 1ﬁ8@gor( sile)l 9(%25(5 615)1)28%55% 1H]>F& 88 6d 3

r. s
2H) , 31356H231h12 7(914(dﬂ|r§ 72, 278 I(ig,, IB)WD:(d@dq(b}z X3 HzpH), IZFZG\;@%(E@F&) 538

ety Ay 37 T2 G . p8f iy AIRER S Sl S g 7. 22

car bonyiiz, 1 I-tpey(g gH2-yl ) pyridin-4-yl]oxy} phenyl)urea 30 10 Exanple 134
5- {4-[4- Q% -fl uoro-5 -methyl phenyl)anino] carbonyl}
amlﬂo)plk% %;)r‘i‘%ﬁ@dJQN%/ } -1Hpyrrol e-3-carboxylic acid 20 To a stirred

sol Ut'cih ?M -[4-({[(2-fluoro-5- nethyl phenyl)am no] carbonyl}
am no) p enoxy p cyl} -1H pyrrol e-3-carboxylate (1.38g, 3.00mmol) in

a m xture of soI vents THF/ MeOH (20mL/ 20nl) was added 2mlL of 5M NaOH
(10mmolp E% on. The mxture was heated in a 72C bath for 5 hours, cooled
to roomxf terrperature and poured into 200m. of water. 2M HCl was added
until phbtryld- (i loesH-( {[ (B flporecs -pictalgrnyiareinb |catbengld amwagtedoxy [hiridat er ,
and dried in vacuo to 5- {444-0[(2-fl uoro-5-

rretlﬁyl pzﬁé]r}y]i QW%]%%‘F%@H%Fam no) phenoxy] pyri di n-2-y1}- 1H pyrrol e- 3- car box
ylic acid as | |ght brown solid. Yield: 1.28g, 96% 11-1 NVR (d6- DVSO):
12.04 (br. s., 1% 88 (tFr s., 1H, 9.18 (s, 1H, 8.49 (d, J = 2.3 Hz,
1H), 308. 39 (d,FJ < SNFg , 7.94 - 8.05 (m 1H), 7.56 (d, J = 9.1 Hz,

2H), 7.31 - 7.42 - 7.21 (m 4H), 6.81 (td, J = 5.2, 2.2 Hz,
1H), 6.68 (dd, 1H), 2.27 (s, 3H LR MB (ES-): 467 (MH)

25  Similar procedure as Example 135.
'H NMR (ds-DMSO): 12.13 (br. s., 1H), 9.34 (s, 1H), 8.55 (d, ] = 2.3 Hz, 1H), 8.39 (d, ] = 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), 3.70 (s, 3H), 2.26 (s, 3H)

30 LR MS (ES+): 501 (M+Na")
LR MS (ES-): 477 (M-H)

Example 119
5-(4-{4-[({[4-fluoro-3
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Exanpl e 135 nethyl 5- {4- [4-( { [(2-fluoro-5 -nethyl phenyl)am no]

carbonyl } am no) phenoxy] pyri din-2-y1} -1Hpyrro |e-3 -carboxyl ate 10To a
sti rred1 %@Duﬂlmmsm met hyl PCT/US2010/047800

544- (4- 3 hEHHEASHY) pyri di n- 2-y1] - 1H pyrrol e- 3-carboxyl ate (1.0g, 3.23mmol)
i n anhydrous THF (10nml) was added 2-fl uoro-5-nethyl-phenylisocyanate
(488ng,-(tﬁﬂﬁBmﬂﬁbltl)yl)pﬁbml]ﬁnﬁh@}roarbmgl)ahinbhﬂﬂn@ty}pmdhintzem)eHapyifcﬂe-Bor one hour
and poured | 00mL of 0.02M HC1 solution with vigorous stirring. The
resultiqﬂ?q5V %?% tates were filtered, washed with water, and dried in vacuo
to give nethyl 5-{4-[4-({[(2-fluoro-5- 15 nethyl phenyl)am no] car bonyl }

am no) phenoxy] pyri di n-2-y1} F-AH pyrrol e- 3-car boxyl ate as white solid.

Yield: 1.38g, Mﬁﬁ MR AOe- DMS0) : 12.14 (br. s., 1H), 9.17 (s, 1FD 8. 49
(d, J = 2.3 FEJfij d J =59 H, 1H), 7.99 (dd, J =7.9, 1.8 Hz,
1H) > 7.53 - (m 2H) 7F44 (dd, J = 3.2, 1.5 Hz, 1H), 7.36 (d, J = 2.3
Hz, 1H), 7. 0 7 18 (m 4H), 6.77 - 6.85 (m 1H), 6.68 (dd, J = 5.6, 2.3
Hz, 1H), 3.7 , 2.28 (s, 3H LR M5 (ES+): 483 (M+tNa LR M5 (ES-):
459 ( M$inila Npr ion ofI-tert butyl 2-nethy

4-[ 4- ( 34 heH di 2- .0, V0
20117 02H698 10D 1 L. 1 (Lkt- ) PCHIUKO1 BTbA/BUS ‘]‘@ R b Soauir Ehag?
1-tert -(Quti 62; ﬂBtH!lelHﬁ} iée(MamnnoH anwm) Pyl A 2{)3/1]271&4%1[ gmg 112-

di car boxyl at e ’é % HE? 8.01 (d, J = 1.5 Hz,
1H)10 7. %Italljz%ﬂz)z’i%lﬁbr& H)ﬁ@?(dédl §7—2 ) 1H), 7.06 (t, J = 7.9

, 7, 2 2 Hz, 1H), 6.43 (d, J = 7 9 Hz, 1H), 56.20 -
6 33 ( LR%%%M?#MH? . 3. 72H2 3.85 (En 3H), 1.53 (s, gDH) LR M5

(ES+): 432 (M+Na Exanpl e 136 met hyl 4-
{4-13-({[(2-fl uoro-5-net hyl phenyl )am no] car bonyl }
ani no) }%@ridin 2-y1l} -1H10pyrrol e-2-carboxylate To a stirred

SO' uti Orﬁetﬁill 51%4‘- %{) i&g;lgﬂﬁé)r . Gﬁhﬂyﬂomethyl)ﬁlﬁlgl]amlno} éarbon%l)amlnolphenoxgépync?ln0 37

4- ( 3-am hophe yri |n 2- l'el, 2-'di carboxyl ate
nnn%) i Rylariblrolvroals-3TddFbaxiGid) was added 2-f 1 uor o- 5- et hyl phenyl i socyanat e
(67mg, O0.44mol). TheHnlxtur%Fmas stirred at roomtenperature for 3 hours
15and poured Vi_ef #aLer. The resulting precipitates were filtered,
washed with \A‘ % pd I n vacuo to give the Boc-protected
i ntermedi at oro SO A This internedi ate was dissolved in 5nl of
nmet hyl ene cbhloride, and 3ml of trifluoroacetic acid was added. Stirring was
20 minytes. The nmixture was evaporated to dryness to give the
was purified by silica gel chromatography eluting with
5% MeOH/ CHC13 t veora hyl 204- {4-[3-( {
[ (2-f1 uor o- 5- netthyl phenyl’) ani no] carbonyl } ani no) phenoxy] pyri di n-2-y1} -1H
pyrrol e-2-carboxylate as white solid. Yield: 67ng, 39% 11-1 NWR (d6 DVBO0) :
12.18 (Sbﬁnlaﬁpmcédd}e a@EQaBnlﬂé,BiH) 8 47 (br 5-1 1H) 8 36 (d J =5.6 HZ
1H), 791(d J = S m 4m
(d, 3 =HANBIR{de- QM}SO)7120172@6 LfB 99445, 1@)58%(8 Hy 8357(712J 652 2, [, 7;

48%‘73( ‘{ﬁla d, P=63; 86 1, YhZr 64 69% 78u§,51.53H) 61 an 2R, §:372% £ Pm, Ry Mp34 %@ﬁ)
= 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)

30
Example 121

5-(4-{4-[({[4-chloro-3-(trifluoromethyl)phenyl|amino } carbonyl)amino]phenoxy } pyridin-2-yl)-
1H-pyrrole-3-carboxylic acid

NN i
oyer
o © Cl



LR M5 (ES-): 459 (MH , 0, W 2011/ 028995PCT/ US2010/ 047800 IOD /L. FL 1
(Lkt') Exanple 137 N-[dinmethyl (oxido)-I|anbda-4--sul fanylidene]-4- {4-[4-(
{[(2-fl légwo-zﬁn/mhyl phenyl ) am no] carbonyl} am no) phen®xyjysgetiodurso@-y1}
-1H pyrlr le¥5!daBoxam de 10Sim | ar procedure as Exanple 101. LR M5
(ES+): 544 (MtNa LR M5 (ES-): 520 (M H Exanple 138 154- {4-[4-( {

[ (2-fluoro-5 -nethyl phenyl)am no] carbonyl} am no)phenoxy] pyridi n-2-yl}
-N, N di nethyl-1H pyrrol e-2-carboxam de CH3 20 NNCH3 H H3 The title
conpound was isolated as a side product in the synthesis of Exanple 137. LR
M5 (ES+): 474 (M+H) 25 LR M5 (ES-): 472 (M H Exanple 139 4- {4-[4-( {

[ (2-fluoro-5 -nethyl phenyl)am no] carbonyl} am no)phenoxy] pyridi n-2-yl}
-N-net hyl 14 pyrrol e- 2- car boxam de 30 151 , 0, WD 2011/028995 10D /L.1
(Lkt') PCT/ US2010/ 047800

Similar procedure as Example 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
10 (s, 1H), 7.48 - 7.72 (m, 4H), 7.27 - 7.47 (m, 2H), 7.00 - 7.23 (m, 3H), 6.69 (br. s., 1H)

LR MS (ES-): 515 (M-H)

Example 122
methyl 5-(4-{4-[({[4-chloro-3-
15 (trifluoromethyl)phenyl]amino } carbonyl)aminophenoxy } pyridin-2-yl)-1H-pyrrole-3-

carboxylate

20

Similar procedure as Example 135.

'HNMR (dg-DMSO): 12.12 (br. s., 1H), 9.17 (s, 1H), 8.94 (s, 1H), 8.38 (d, ] = 5.9 Hz, 1H), 8.10
25  (d,J=2.1Hz, 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)

30 Example 123
4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl} thiophene-

2-carboxylic acid

fegte
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C
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A mxture of 4-{4-[4-({[(2-fluoro-5-nethyl phenyl)am no] carbonyl }

am no) phenoxy] pyridin-2- yl} -1H pyrrole-2-carboxylic acid (50ng,

0.11 8W0HA1]1V_02$t,®Gng, 0.13mml ), 2M 5 net hyl am ne/ THFPEBIU$2010/047800 1,
0. 2mol éﬁﬂ'bl{l di | sopropyl et hyl am ne (31ng, O.24mmol) in anhydrous DV
(8mL) was stirred at roomtenperature for 10 m nutes. The m xture was
poured into 100mL of water. The precipitates were filtered, washed with
wat er and dried to give the crude, which was purified by silica gel
chromat ography with 3-5% MeOH CHC13 to give 4-{444-({[(2-fluoro-5- 10
met hyl phenyl ) am no] carbonyl} am no) phenoxy] pyri di n-2-y1}

- N-net hyl - 1H pyrrol e-2- carboxam de as white solid. Yield: 2 Ing, 41%

1FI NVR (d6- DVSO) : 11 69 (br S., 9 17 (s, 1H), 8.48 (d, J = 2.3 Hz,

1 1 7.96 (dd, J =7.8, 1.9
H) 51H)13° azgtlféedj SO’;’J“@fo(fme {47&4(8{%((2 (m H) 5 He, (lH) 7.03 - 7. 23
(m 5'(")metﬁyl§ﬁetfy%i)tam1r1]0]caﬁ)§m§yl}a@mﬁojﬂﬁemo&?)pyr@lnﬁi (yﬁEﬁHbopHen'e ﬁgeﬁbo;%fl??’teR t‘%é)( S—)

458 ( Mll—l)Srmmebam anisrodt smlx(entsarﬂiHﬁMﬁbek%ﬂﬁnlé?-O@H) Wﬂ@p@dﬁddnﬂof S¥hiNa@HO

20NNClI A sti | f 4- 3 hyd
B0 (At YT s TR it POUSRRERRE Ry R oty ThockiarboR e

sol uti Qemf)&atlﬁr@.anospohmh)o 20006 ofiwelidd @ MVEIE | Sitak b @l Laqttﬂ FH&% t Eﬁ@ﬁ'fsalhﬁg e
under nitrogen for 10 m nutes. 4, 6-dichloropyridin- am ne

3. Mmool Dresipisrtesawer frigepds washer weith watgn angdredtr WW@@CEW%?‘ {#d 41 [i?éluoabét ed

to roo of T-

preci pqu] gtﬁ 2?%@%@%@?@39 Pa%éggggh wa e_r_ya}\r%@ltog{Klmeeafl ?%B&%ec s de
pr oductwhivwdsotid. Waddpiﬂ(]rﬂg,éd%by silica gel chromat ography with 2-5%

MeOH CHC13 to give mno heno hIo r|d|n 2-am ne s$:§)i5%rr_1t

oroun S0 iSOG . AT A F b s Uity 500 Ht
(Lkt") EXanpk ¢330 111f1)9r7t95 H,Yj 3*8”?‘9*‘912 1‘?{) i§1 a%@%“zh?‘ K44 (211}, 930- 5-

met hyl phienyl )am no]” carbonyl } ‘am nd) pheroxy] pyrid
- 1H5py r't. B8 @n, 31D 6176a|6l:ﬁ3x(\yrl dHé &R (dd, dF po.ccetar B1p3.28(anhl)e 148. LR M5

(ES+) le 141

1-(4-{[&%@8 (6% rol -2-yl)pyridin-4-yl]oxy}phenyl)-3-(2-fl uoro-5-net
hyl phenyl )urea 10 H2N 15 Sim | ar procedure as Exanple 148. 1H NWR
(d6-DVvs0): 11.02 (br. s., 1H), 9.11 (s, 1H), 8.44 (br. s., 1H), 797(d
1H), 7E5@H(13(H€12]4—88Hz 2H), 6.98 - 7.17 (m 3H), 6.78 (br. s., 6. 53

E ts),r 3H)2 5}‘){%)@%‘3’? 5&‘;) f4 (ﬂ@ 1“élmr_l_g_if-rnetﬁAllpﬁlenyl)arnu’lo]calrbonyH% amlno)Gp%'ler(loXy]pyl}Qd’m- 25

20  2-yl}-1H-pyrrole-2-carboxylate

HoH
N\n/N
ISR
o
N CH,
~

N \ N
N O—\—OH
HNMR(DMSO de) 8: 12.11 (br. s., 1H), 9.15 (s, 1H), 8.47 (d, I = 2.1 Hz, 1H), 8.33 (d, ] = 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
30 (t,J=5.9Hz, 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)

25

Example 125
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LR M5 (ES-): 416 (MH) Exanple 142 4- {4-14-( { [(2-fluoro-5

- met hyl phenyl ) am no] carbonyl} am no) phenoxy] pyri di n-2-y1}

- 1H25py1r8r5\6/1t)eﬂﬂﬂrzaﬂ950xyl ic acid ,2011/028995PCT/ US2010/ @¢T8B3R010/0478D0 / L. 1
(Lkt") T6%d $Yrred solution of methyl 4- {4-[4-({[(2-fl uoro-5-

met hyl phenyl ) am no] car bonyl } am no) phenoxy] pyri di n-2-y1}

- 1H- pyr{lo(8-{2-[¢ A( [0DXyb - &-n{22Apigsny DarhBiviaakhoniy 1} aririd) Madiox { Byt ihOvY);} - Wids
added 1M N?C]-I (4.0mL, 4.0mol). The mi xture 10 was heated at 70C for 2
hours, RY&QI-dd fcarbopypiperidiararlisestiaaeidpour ed i nto 100m of water. 1M HCL
was added until piH s 4 and the resulting precipitates were filtered, washed
wth water an ’f‘rﬂ ™ vacuo to give 4- {444-({[(2-fluoro-5-

nmet hyl phenyl ), oPcangonyl } am no) phenoxy] pyri di n-2-y1}

-1H pyrrol e-A¢car boxyldic acid. Yield: 200ng, 94% 151H NVR (d6-DWVS0): 12. 38
(br>s., 1H{ J12 04 (br. s., 1H), 9.14 - 9.23 (m 1H), 8.48 (d, J = 2.3 Hz,
1H), 8.34 (d, JN/ .8 Hz, 1H), 7.97 (dd, J =7.9, 2.1 Hz, 1H), 7.60 (br.
s., 1H, 7.50 -H7. 8 m 2H), 7.30 (d, J = 2.1 Hz, 1H), 7.22 (s, 1H), 7.03
- 7.18 (m 3H), 6.7 .84 (m 1H), 6.60 (dd, J = 5.6, 2.3 Hz, 1H), 2.25
(s, 3H LR M5 (ES-): 44%H(MH) 20 Preparation of 1-tert-butyl 2-nethyl
4-14-( ] V) kcliy N 2 1A es.1,2- dicarboxylate O 1 ,0
-, ] R e e AP,

4( (12- chhathplpheryiiaminb|ydrbongy ) samind iphenaxytymglin-0-ybS iidedyyrol-B- 25t ert - but yl
2-methyl. 4-(4,4,5 5-tetranet hyl-1, 3 2-di oxabor - 2= - rrole-1,6 2-

i car bossrabEy (R S0y BRG0P RS TOR N B (SR s
PdC12( ReA 3D 20 KubBB (381, ORADIP! Dhe rditke Has biidedhiasamcpetadidiodbn B AT andlThe

m xture was flushed with nitrogen and heated at 70C for 30 m nutes. The

m xt ur epomess! intwoiled of ovatasodM Hiperardded it pHotd etihé resdting pEcinda®e Wer©28995

1D /L. f‘illtegrel‘ , t\x;a)shelzc)icvl_lltﬁJvSv%’pe%,Oa/ng%Zf%Q (z)n vacuo to give {1-[(5-{4-[4-({[(2-fluoro-5-
15  methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrol-3-

yl)carbonyl]piperidin-4-yl}acetic acid as white solid. Yield: 47mg, 96%.
LR MS (ES-): 570 (M-H)

Example 126
20 methyl {1-[(5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]|pyridin-2-
yl}-1H-pyrrol-3-yl)carbonyl]piperidin-4-yl } acetate

F
:HH;
N
\'r
0O
O
H
N 3
| 0
=z
N/

N N
o)

0-CH,

25

Similar procedure as Example 132.

30  'HNMR (de-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=8.2Hz, 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)

142



100nL of water. The precipitates were filtered and dried to give the crude,
whi ch was further purified by silica gel chromatography eluting with 2-3%
NEOFVCﬂgﬁfouonqﬁgpsl-tert-butyl 2- net hyl PCT/US2010/047800

444- (4- Jﬁgbﬁe %y)pyridin-2-y1]-1FprrroIe-1,2-dicarboxylate as |ight
brown oil. Yield: 240ng, 86% Exanple 143 Methyl 4- {4-[4-( { [(2-fluoro-5
- met hy [Ighars/ (DS 608 (M-aXbonyl }  ami no) phenoxy] pyri di n-2-y1} -1Hpyrro

| e- 2- car boxyl at e 15 To a stirred solution of 1-tert-butyl 2-methyl
444-(4-%%@%H&%§})<M7H?di n-2-y1] - 1H pyrrol el, 2- di car boxyl ate (240 mg, 0.59
mol ) in anhydrous THF (10ml) was added 2-fl uoro-5-nethyl- phenylisocyanate
(107nmg, O0.71mmol). The m xture was stirred at roomtenperature for 30

m nut eExanplepblited i nto 100mL of water. The resulting precipitates were

filtered, hed with 20 ter dried to give a brown oil. Purification

by Sil ﬁ\g'éz’ggﬁh‘éﬁ?wmﬁy -%Qﬁ;ﬁ-éi@?-?laar Mth 2-3% MeOH CHCL3 gave the

Boc- pr oh&a{18HedyMa Bk eirBES 1 Bnihb BRENEKN FRMRH-Dy 1 IWMHCK rAS 3 S oRhRE |0 Sl

of net hyl ene chloride, fol'lowed by addition of 3mlL of trifluoroacetic acid.

The m xture was stirred at roomtenperature for 10 m nutes, evaporated to

dryness, and purified by silica gel chromatography eluting with 2-5%

MeOH CHC13 to give nethyl 4-{4-[4-({[(2-fluoro-5- 25

met hyl phenyl ) am no] car bonyl } am no) phenoxy] pyri di n-2-y1}

-1H pyrrol e-2-carbgxylat€ as white solid. Yield: 135ng, 50% 1FINWR

(d6WYDVBO) @ 12. - 1H), 9.14 (s, 1H), 8.46 (d, J = 2.3 Hz, 1H), 8.33

(d, J =5.9 - 804 (m 1H), 7.61 (dd, J = 3.1, 1.6 Hz, 1H)

7.53 (d, J =®. THz, 2H)T 7.22 - 7.31 (m 2H), 7.02 - 7.17 (m 3H), 6.73 -

6.85 (m 1H)$.58 (dd, §%= 5.7, 2.5 Hz, 1H), 3.76 (s, 3H), 30 2.26 (s, 3H

LR M5 (ESH): 3 (MMa LR M5 (ES-): 459 (MH) , 0,WD 2011/028995 10D /L.1

(Lkt') PCT/ USP?OlN
H H

15
Similar procedure as Example 132.
'H NMR (ds-DMSO): 11.81 (br. s., 1H), 9.17 (s, 1H), 8.48 (d, ] = 2.3 Hz, 1H), 8.36 (d, ] = 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
20 (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)
LR MS (ES+): 542 (M+Na")
LR MS (ES-): 518 (M-H)

25  Example 128
5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy Jpyridin-2-yl} -N-(2-
hydroxyethyl)-1H-pyrrole-3-carboxamide

F
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Preparation of tert-butyl

244- ( 4- aninophenoxy)pyridin 2-y1l] - 1H pyrrol e-1-carboxylate To a stirred
m xt ur rroIe 2-boronic acid (114nmg, 0. 54mMmoDIPLTAISA014/047886
5ch|or§§ fd?d(@‘ﬁl)oxy)anlllne (100ng, 0.45mmol) in 8ml of 1, 4-di oxane,
was added PdCl12(PPh3)2 (10ng, 0.014mmol) and 1M Na2CO3 aqueous sol ution
(0.5nmL, 1.0mml). The m xture was heated at 72C under N2 for one hour,
cooled to roomtenperature and poured into 100mL of water. The resulting
m xture was extracted with Et 0OAc (2x5 Oml). The organic |ayers were
conbi nedMilaRIRE W ehExmMe 1850m), dried over Na2SO4, and evaporated to

2 v 2 A0 B LSO UL ATE P8P AT gD 1

2445( 4-}amm1c)ph951(n@)1p:y7r9 di.$H2; Vi), 7 84-(pyir=r ﬁﬁe}z:uﬂarmmy’v a3 éma®H ) 0136r(deks

oil. Yield:

T51. (2.0 Her DTS IO e S99 (i L3450 by 2449615 oy pr
nyl ) ur egeg (1, 10 5& 1951 1H)EH38 OB Wl AN 2 Wyl Hz, 2H), 225 (s, 3H

244- (4- ad%%ophenoxy pQr?d?n 2- él] § Fe 1- cgrbo&y[aﬁg (ibo ng, O0.28
nmol ) Hﬂlhﬁh@ﬂ%0uitﬂmm¥wa0nﬂ) was added 2-f 1 uor o- 5- net hyl - phenyl i socyanat e
(51ng, xture was stirred at roomtenperature for one hour
and podﬁ%gﬁ?H¥% f§%8 of water. The resulting m xture was extracted with
Et Opc (Rampkido The organic |ayers were conbined, washed with brine
(50nt), dried over Na2SO4, and evaporated to give a brown oil, which was

puri f i eldoffuerpts- @athgmhen}’ib-én&t[(ﬂéf{éﬂ(ﬂrhwdrowpzpﬁ%mmm@h@&ﬂ]ﬂﬁ pvd-2-he Boc-

, 11/02 1 1 (Lkt") PCT/US2010/ 047800 protected
|ntern€é? gnb %ﬁEEWQE BiT. The oil was dissolved in 5nl of methylene

chl oride, and Snﬂ of trlfluproacetlc acid was added. Stirring was conti nued

for 10 hours, and eNS% e mas evaporated to dryness. The brown residue
was dissol ved in I Thi s met hanol solution was then added
dropgwi se into 1 CIB solution with stirring. The 5resul ting

precipitates we
1-(2-fluoro-5- [ _ o
nmet hyl phenyl) - 3-%4- 1H pyrrol -2-yl1) pyridin-4-yl]oxy}phenyl)urea as

i ght grey solid. N 6-DVS0) : 11.43 (br. s., 1H), 9.14 (s, 1H), 8.46
(d, J = 2.6 Hz, 1H), 8. d J =56 H, 1H), 7.96 (dd, J = 7.9, 1.8 Hz,
1H), 7.48 - 7.58 (m 2H), ™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, 1H), 6.57 (dd, J = 5.9, 2.3

06. 2.25 3 Exanpl e 145
1- dWenfﬁmgaﬁbe%ﬁfiﬁgév&ﬁg?}gayl)pyr|d?n SFzI]phgﬁyllurea \ 0"/ ------ \' N

- I \4 123$IE;NM¥( (dgmsdyrﬁ @éﬁ(b@%ﬂnﬂﬁ) 91% 1H)+ M«(@Msps 16), 81%78663 gtsr% S.
8. 4. Hé*) 1.0 (ddﬂ?d?d 81312 118) §5I512(d Jlﬂﬁ 8 Hz, @H)(%%ﬂ =82.8 Haz |H21.04 7. 56

DY ORI TORERC TR e
1H), 6. 1= 4. 16HA6H)3.90.H}.06 (m, 2H), 3.71 (dt, ] = 8.4, 4.3 Hz, 1H), 3.25 (d, ] = 2.6 Hz, 2H), 2.27
25 (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)

flltered CHyashed with water, and dried in vacuo to give

Example 130
30 2,3-dihydroxypropyl 5-{4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl}-1H-pyrrole-3-carboxylate

HoH |
NN
Y0
CH
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-(2- Iuoro 5- net hyl phenyl)-3-{3-[2- (1H pyrrol -2-y1) pyridi n-4-yl ] phenyl lure
F - WO 208/02899ar procedure as Exanple 148. 25 LR MSPCE®SR0108&7B0¢ Mi-H )

., 0,0 éii}’béa‘é‘g”é 10D /L. 1 (Lkt') PCT/US2010/ 047800 Exanpl e 147

1- (2-fl uoro-5-nethyl phenyl)-3- {4- [2-(1H pyrrol-3 -yl)pyridin-4-yl]phenyl}
urea Simlar procedure as Exanple 148. 51H NMR (d6-DVSO): 11.72 (br. s.
1H), 9.49 (br. s., 1H, 8.63 (s, 1H), 8.53 (d, J = 6.4 Hz, 1H), 8.38 (br.
s., 1H, 8.07 (d, J =85 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, 53, 2.1 H, 1H, 2.21 - 2.36 (m 3H LR M5 (ESt+): 387 (MtH) 10
tert-butyl (4-(2-chloropyridin-4-yl)phenyl)carbamate NHBoc To a m xture of
(4- Boc- am nophenyl ) boronic acid (200ng, 0.84mmol) and 2-chl oro-4-
bronnpx;hg>pﬁoe&ﬁ%yg; Efng4eme]) in 10ml of 1, 4-dioxane, was added

PdC12( PPh3) 2 é ng, 15 0.014mmol) and 1M Na2CO3 aqueous sol ution (0.5nl,

1. Ormol ﬁNMPe daiDVISPR: 1Hak? (heast ldal. 24@@1@!13(1%54@”—023214’1&)1:198‘3 3%@ol ed-2 0

were 1 anbat O SABhda i et BD- G PR 98 a bl G T Rh 75

chl or opy40 dhanb ylo)sphemy(h) qal)b@rmt e sagmt ma) cmsd@tdpJ 83UL .3 Hz, 1H), 4.92 (d, J
204- ( 2- 1H— yrrol - éggpyrl i n-4- %anlll WO 2011/ 028995 10D /L. 1
( LkltO ) =Pé:$ iblio“/ ohitsbo>-7 He 151) H oAe2dm, rllﬂéo?c%yﬂ 981(&. PHprhi T 746nd

(210nyg,, ) (4 (2- chl oropyridin-4-yl)phenyl)carbamate
(250ng,}§?gggﬁgz¥ﬂ?gz&@ﬁ%2§ﬂ}§hz di oxane, was added PdC12(PPh3)2 (10ng,

0. 014k MR(ES+)M48a@Ca8aaqueous sol ution (0.75nmL, 1.5mmol). The 5 nixture
was heategg$éﬁgoc der N2 for 3 hours, cooled to roomtenperature and
pouredlﬂﬁ N@l NhH?er The precipitates were filtered, dried and
purified by silica gel chronatography

15  Example 131
2-hydroxyethyl 5-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-
2-yl}-1H-pyrrole-3-carboxylate

F
HNTH
OOQ
O
CH,
| o

N
H / O—\_OH

25 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 1mmol), ethylene glycol (1ml), 1-Ethyl-3-(3-
dimethyllaminopropyl)carbodiimide hydrochloride (EDCe+ HCI, 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

30 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/CHClI; 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%.
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with 1-5% MeOH CHC13 to give the internediate as light yellowoil. This

i nternedi ate was dissolved in 10nmlL of nethylene chloride and 3nl of

trifl uolkggﬁoeﬂilmzwiSd was added. The m xture was stirredPaf/use@uioymsnper at ur e
for 16 tﬁ‘l/’gbe{ﬁﬂwévapor ated to dryness to give 4-(2-(1Hpyrrol -
102-yl)pyridin-4-yl)aniline TFA salt as light brown solid. Yield: 290ng,
100% Exapire(db4BVISO): 12.12 (br. s., 1H), 9.18 (s, 1H), 8.49 (d, J= 1.8 Hz, 1H), 8.39 (d, ] = 5.6

- (2-f1 - 5- et hyl_ph | - 2- i di n- 4-yl | phenyl
2 15 Mo 8ot ITr XSTueptng: Shied 2 { B AR s @ Y S B et A B 1 e
TFA sal . ' 1 .

salf, (l?ﬁ,e‘ﬂ% . ?.&é%mﬁr}iﬁb)ﬁﬂl é@@ﬁ?a lé}‘]!né ’676'(?!:(%&2, JOQ‘[“:? g%giﬂqﬁﬁ%% (t,J=57

2-fluoro-5 t hyl enyl 1 Socyanat e
N, N- di iBogHpdl2(thy+an He, JH)03 164 ,(q.0.-33. 4k 12H), 227 &, 3H) hour, the reaction

m wast @ggﬁg@t&ﬁhﬁ% purified by silica gel chromatography with 2-3%
MeO 1ve

1- (2-f llyome Qgsipu}gygppgyyl) -3-{4-[2-(1H pyrrol -2-yl) pyridi n-4-yl ] phenyl lure
a as off-white solid. Yield: 28ng. 11-1 NWR (d6-DWVS0): 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 =53, 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 25= 2.9 Hz, 1H), 2.29 (s, 3H)

, 2011/ 028995PCT/ US2010/ 047800 1LID /L. 1 (Lkt') LR M5 (ES+): 409 (MtNa LR M5
(ES-): 385 (MH) 53.2 Biological Testing Bi ol ogi cal data for the
conpounds of the present invention was generated by the use of one or nore
of the follow ng assays. VEG- Stimulated Ca.sup.++ Signal in Vitro

Aut omat ed FLI PR (Fluoronetric Imaging Pl ate Reader) technol ogy was used to
screen 10for inhibitors of VEGF induced increases in intracellular calcium
| evel s in fluorescent dye | oaded endothelial cells. HUVEC (human unbili cal
vein endothelial cells) (Clonetics) were seeded in 96-well flbronectin

coat ed bl ack-wal | ed pl ates overni ght at 37.degree. C. /5% CO sub.2. Cells
were | oaded with cal ciumindicator Fluo-4 for 45 mnutes at 37.degree. C
Cells were washed 4 tines (Oiginal Cell Wash, Labsystens) to renobve
extracel lul ar dye. Test 15 conpounds were reconstituted in 100% DVSO and
added to the cells to give a final DVSO concentration of 0.1% For
screening, cells were pre-incubated with test agents for 30 mnutes, at a
single concentration (10 .nu.M or at concentrations ranging fromO0.01 to
10.0 .mu.Mfollowed by VEG- stinulation (5 ng/nL). Changes in fluorescence
at 516 nm were neasured sinultaneously in all 96 wells using a cool ed CCD
canera. Data were generated by determining 20 max-mn fluorescence |evels
for unstinmulated, stinulated, and drug treated sanples. |C sub.50 val ues
for test conmpounds were cal cul ated from % i nhibition of VEG- stimul ated
responses in the absence of inhibitor. VEGFR2 Ki nase Assay The cytoplasm c
domai n of the human VEGF receptor (VEGFR-2) was expressed as a

25Hi sti di ne-tagged fusion protein followi ng infection of insect cells using
an Hi s engi neered bacul ovirus. H s-VEGFR-2 was purified to honogeneity, as
determ ned by SDS- PAGE, using nickel resin chronmatography. Kinase assays
were perforned in 96 well mcrotiter plates that were coated overnight with
30 .mu.g of poly-Qu-Tyr (4:1) in 10 nM Phosphate Buffered Saline (PBS), pH
7.2-7.4. The plates were incubated with 1% BSA and t hen washed four tines
with 30PBS prior to starting the reaction. Reactions were carried out in
120 .mu.L reaction volunmes containing 3.6 .nmu. M ATP in kinase buffer (50 nM
Hepes buffer pH 7.4, 20 nM MgCL. sub.2, 0.1 nmM MhCl.sub.2 and 0.2 mM

Na. sub. 3 VO. sub. 4). Test conpounds were reconstituted in 100% DMSO and
added to the reaction to give a final DVBO concentration of 5% Reactions
were initiated by the addition 0.5 ng of purified protein. Following a ten
m nut e i ncubation at
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3525. degree. C., the reactions were washed four tines with PBS containing
0. 05% Tween-20. 100 160 , 0,WD 2011/028995 10D /L.1 (Lkt")

PCT/ US 35\00(2417181’2@995. mu. 1 of a nonocl onal anti-phosphot yPeSituse010/047800

anti bo -|6éty8>%i(€l\§'§e conjugate was diluted 1:10000 in PBS- Tween-20 and added
to the wells for 30 mnutes. Follow ng four washes w th PBSTween-20, 100
.mu. 1 dixathpph&3tyl enedi ami ne Di hydrochl oride in Phosphate-citrate buffer,

i ni hyd id ded h I1s f '
= Col or -PBie SEMRTPRRL) Ul LrgLe BiodageTHeoftby i i HaE o

by the A {4110k 00 by dre®f 2. SN H.sub. 2 SO. sub. 4 to each well and read
using a C}Irropl a%]OE??pSXH}ﬂ%ager set at 492 nm |C. sub.50 values for

conmpound i nhibition were calculated directly from graphs of optical density
(arhitrary units) %erausF compound concentration follow ng subtraction of

bl ank val ues. Cerpd the current invention have the IC50 value in the
range of 0.01 @. n 0 VEGF-induced Dermal Extravasation in Guinea Pig
(M1les Assay)? Mal eTHart| ey gui nea pigs (300-600 g) were anesthetized
with isoflu e, shearefls and given a single dose of drug or the
respective The gui nea pigs were dosed orally unless indicated

ot herwi se inMa \ Ten mnutes prior to the end of drug treatnent,

gui nea pi gs wer nestfeti zed with isofluorane, and 0.5% Evans bl ue dye
(EBD) in PBS (13-15 prdose of 15EBD) was injected intravenously. After
5 nmi%nutes, triplicate intradermal injections of 100 ng rhVEG-. sub. 165 in

100 . nmuy 1. 1Dy §:| ank.

arter 2omn ot BRI ol Hh B R B A By G AR PR SR

cont ai nilpdH-hyerdleBradeixyhd adid Hohg, Onl [snrhely, AT Ur (@ mmgetl 1 smmoil ramgeV, Anal ysi s.

Usi ng ap. anal o | deo canera coupled t PC.__an | e of  each

tr ng- i 115919@%}3@%1@%fﬁ@%&&ﬂ@%&l@%ﬁ@rpéﬂp%&1' R Ve ePBpt | cal _

densi t yohor&REAf: N0 GRhLRY 516 Fed B JEATHE AR USHRDRICAIS:, §. 1 d5Bh0IEa¢H, SKi N
t he ptica

sanpl e, Ifference between the nean o ensity of the VEG- sites
andisnmeanixopt waaktineh®ir tyotbér tohminBBS asd pewrei snto H80mbawater. IM\HEGFv aswdided d

EBD ext tion.nt i mal.. Th ! aged
Study GOSN BOELT & o Th BN evRRRS ot Reb el iruy Red s i di e ben
exper i ngRiwl 1-@0ﬂ%rbisaﬂleth§gﬁg Jl?%{ﬂﬂ{lﬂﬁlﬂ?—g{[(Bﬁﬁg%y‘d’ﬁ‘dx%pﬁlllﬂ&'fﬁiﬁ-qnﬂ afsdnl 0 - A3SESS

i nhi bition of VEG-induce D extravasation in thé drug-treated groups
rel at i veriob2tiwyvidinr-¢ydoxy jehemd) ueaasrvdhite, solid. Yieldtodleg. €. ne t he dose

require % ah bt (J DisuUp. : eny  i.phi [ td dat S
o ot t car S VIR RRYSON e SEbats T 10 b P RhaeE ¢ P B SE TR
M cxoSafiz, 1IECEDO sddf, twer &.1. 9 He, 11D, I180.-506v@h, DE)WAS 7 Y& i 2 8 i1 Blyal. 2y (Hays.,
using the $I otted data (horizontal |ine 30from50% i ntersection

509 | , t
Wi th- bedD: 708 - 75 H9emrib. 6 £ FSAITm, 1HS G 6 Wdaki S G Aduds. | H)ab 8 (bt tuby
i th | o | _
i nngggﬁ%zngEgggﬁtc .Hlf‘fréd' i_nj'gmng’ %dé{@éga%r%\ii OJQ?'é?ééégr(%ég)’( Ede&?r%}nl)’and

Castro.1.%br. £y2H)Res. 2000; 71:523-533). On day 0, nale Brown Norway rats
(200-3 e tized with 100 ng/ kg Ketam ne and 10 ny/ kg

Xyl azi &&%&%ﬁpﬁ&&&gﬁ%ﬁdl | ated with 1% 35 Tropi cam de. Using the

bl ug-gr@@m§gg§_g@ggﬂ4_ﬁ)60herent Novus Argon Laser, 3 laser bunms (90

0, WD 2011/028995 10D /L.1 (Lkt") PCT/US2010/047800 mWfor 0.1 s; 100 .mu.m
di aneter) were given to each eye between the retinal vessels around the
optic rl%{a\ﬁfplé"?ﬁ}j- Rats were dosed with test conpounds in their indicated

vehicles orally once daily.
1-(2-fluoro-5-methylphenyl)-3-(4-{[2-(4-{[(3S)-3-hydroxypyrrolidin-1-yl]carbonyl}-1H-pyrrol-

2-yl)pyridin-4-yl]Joxy } phenyl)urea
30
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On day 10, rats were sacrificed with 100% CO. sub. 2, and bl ood vessel s were
| abel ed by 5 vascul ar perfusion with 10 ng/m FITC dextran (MV

2.t mes, 3005201}/(631295U5i ng an epi fluorescence m croscope EEO/USRMOH4)80CouUpl ed
to a spég /‘(/ﬂit'@i 4" camera and a PC, i mges were obtained fromthe flat
nmounts of the RPE-choroid-sclera fromeach eye, and the area occupi ed by
hyperfl uorescent neovessels within each |aser |esion was neasured using

| mragePro 4 softwaref] 10Tol determ ne the dose required for 50% i nhibition
(1D.sub.50), t ergen nhi bition data was plotted as a function of oral
dose, using th estC-fixAZ analysis within McroSoft Excel software. The

| D. sub. 50 val ye was verifaed visually by using the plotted data (horizontal
| ine from 50f6W) val ue, at intersection with best-fit line drop verti cal
line to x axMg§ The foregoing description can be enployed to

praéti ce the pre ention, and 15represents the best node

contenpl ated. |t Hshoulld be construed as |imting the overall scope

her eof Rabbit Eye VEG-"Perneability Mdel Assay used was detail ed by

Jef f r eySimdlet prencduee es Exanidp 13Eye. Res. 80(2005), Pg 249- 258. 20 PDGF

Sti nmul at + .Sl - Vitro Automated FLIPR (Fluoronetric Imaging Plate
aLI?R/I +3gm+]ﬂaéé
)

Reader) "tecC d to screen for inhibitors of PDG- induced

i ncreaggs MWESW:rsaggM-Hhar cal cium levels in fluorescent dye | oaded

endot helial cells. NHDF-Ad (Normal human dermal fibroblasts) (Lonza) were
seelded in 25384-wel | fibronectin coated bl ack-walled plates overni ght at 37
C/ 5% a %H@ were | oaded with cal ciumindicator Fluo-4 for 45 m nutes
at 37 C G318 were washed 4 tinmes (ELx405- CW Bio-Tek) to renove

ext r ace-f4 4L {[ @rBuorbesinctyihenyigisninefcerboagl) asinohpicacxy [pyrldoa-PV3HE-and added
to the cells_to give a final DMSO concentration of 0.1% For screening,

cel | s @l €2bREVIFA%4Y with test agents for 30 minutes, at a single
concentration (10 ILIM or at 30 concentrations ranging fromO0.001lnMto
101LI M fol | owed by IﬁDGH sfimulation (10 ng/nm.). Changes in fluorescence at
515nm wer e neas Sy’ neously in all 384 wells using a cooled CCD
canera. Data ener by determ ning max-mn fluorescence |evels for
unstimul ated, Btimul ated, ;and drug treated sanples. |1 C50 val ues for test
conmpounds wer al cul ated from % inhibition of PDGF stinul ated responses in
t he absence oty ~Di Jor . Table Il and 11l present the biodata of
sone of the conpo s'‘@e¢f the present invention. Table Il: Biodata of
Con%aounds of the Present Invention with Anide Linker Exanpl e# VEGFR2
Cellular 1CG50 (nM VEGFR2 Enzyne 1C50 (nM VEGFRL Enzyme 1C50 (nM PDGHI 3
Cel | ul ako 3 gtgeed(selytion 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 2ml of 5M NaOH

(10mmol) solution. The mixture was heated in a 72°C bath for 5 hours, cooled to room
25  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-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl}-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),
30 8.39(d,J=5.6Hz, 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, J = 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)phenoxyJpyridin-2-yl}-1H-

pyrrole-3-carboxylate
iR

Y0

N R

/ O~ C|—|3

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 HCI 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)phenoxy]pyridin-2-yl} -1H-pyrrole-3-carboxylate as white
solid. Yield: 1.38g, 93%.

'HNMR (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)

Preparation of1-tert-butyl 2-methyl 4-[4-(3-aminophenoxy)pyridin-2-yl]-1H-pyrrole-1,2-

dicarboxylate

Ne

~

| 0
N
N O—
o
o
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34 8 8 28 9 30 47 Exanmpl e# VEG-F R2 Cellular 1C5 0 (nNl') VEGF R2
Enzyme 1050 0 (nNI) VEGF R1 Enzyne IC5 O (nNI) PDGF [3 Cellular 1IC5 0
(nNI) 1&5\46 24111/028995 PCT/US2010/047800

12 FPC1 (AF)

10

15

20

25

Similar procedure as 1-tert-butyl 2-methyl 4-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-1,2-
dicarboxylate.

'H NMR (ds-DMSO): 8.38 (d, 1H), 8.01 (d, ] = 1.5 Hz, 1H), 7.45 (d, ] = 2.1 Hz, 1H), 7.37 (d, J
=1.5Hz, 1H), 7.06 (t, J =79 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)amino]carbonyl } amino)phenoxyJpyridin-2-yl}-1H-
pyrrole-2-carboxylate

SO,

» 0
NN

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 5ml 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 eluting with 5% MeOH/CHCI; to give methyl
4-{4-[3-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]|pyridin-2-yl } -1H-
pyrrole-2-carboxylate as white solid. Yield: 67mg, 39%.
'HNMR (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 - 7.47 (m, 4H), 7.16 (d, J = 7.9 Hz, 1H), 7.07 (dd,
J=11.4,8.5Hz, 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)phenoxy|pyridin-2-yl} - 1H-pyrrole-2-carboxamide

NN
5 (]’ T j
O
0
N CH,
| 0
N v
N =3
H  H,C CH,

10 Similar procedure as Example 101.
LR MS (ES+): 544 (M+Na")
LR MS (ES-): 520 (M-H)

Example 138
15 4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl} amino)phenoxy]pyridin-2-yl}-N,N-
dimethyl-1H-pyrrole-2-carboxamide

CH,
~
20 l Z O
A
N ,N_CH3

The title compound was isolated as a side product in the synthesis of Example 137.
LR MS (ES+): 474 (M+H)
25 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

jsgae

CH

30

S
PP

z
Y
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22 20 61 18 10 31 19 30 37 135 20 83 28 Exanpl e# VEGF R2 Cel | ul ar
IC50 (nM VEGF R2 Enzyne IC5 0 (nM VEGF RlL Enzyne IC5 0 (nM PDGFP

WO 2011/028995 PCT/US2010/047800
18572 PC1 (AY)

A mixture of 4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-
yl}-1H-pyrrole-2-carboxylic acid (50mg, 0.11mmol), HATU (50mg, 0.13mmol), 2M
5 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/CHCI; to give 4-{4-[4-({[(2-fluoro-5-

10 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, 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 (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,

15 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

oy
O

X
| .,
N

N Cl

20
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, 3.1mmol). 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

25  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/CHCI; to give 4-(4-aminophenoxy)-6-chloropyridin-2-amine as light brown
solid. Yield: 350mg, 49%.
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Example 140
1-tert-butyl 2-methyl 4-{6-amino-4-[4-({[(2-fluoro-5-
methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl}-1H-pyrrole-1,2-dicarboxylate

!
egae
AN

| 0
NN
N O

=0

X

Similar procedure as Example 148.

LR MS (ES+): 598 (M+Na")

Example 141
1-(4-{[2-amino-6-(1H-pyrrol-2-yl)pyridin-4-yl]oxy } phenyl)-3-(2-fluoro-5-methylphenyl)urea

o@%”“iz

Similar procedure as Example 148.

'HNMR (ds-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 (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)

Example 142

4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy |pyridin-2-yl }-1H-

pyrrole-2-carboxylic acid
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N \\
N OH
H

To a stirred solution of methyl 4-{4-[4-({[(2-fluoro-5-

methylphenyl)amino]carbonyl } amino)phenoxy]pyridin-2-yl}-1H-pyrrole-2-carboxylate (220mg,
0.48mmol) in THF/MeOH (3ml/10ml) was added 1M 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 HCI 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-yl}-1H-pyrrole-2-carboxylic acid.
Yield: 200mg, 94%.

'HNMR (ds-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)

Preparation of 1-tert-butyl 2-methyl 4-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-1,2-

dicarboxylate

oy
(@)

AN
| o

| N
N O
o

A 100ml flask was charged with 4-((2-chloropyridin-4-yl)oxy)aniline (150mg, 0.68mmol), 1-

N

tert-butyl 2-methyl 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrrole-1,2-
dicarboxylate (260mg, 0.8 Immol), 2M Na,COs solution (0.5ml, 1.0mmol), PdCl,(PPhs), (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/CHCl; to give 1-tert-butyl 2-
methyl 4-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-1,2-dicarboxylate as light brown oil.
Yield: 240mg, 86%.

5
Example 143
Methyl 4-{4-[4-({[(2-fluoro-5-methylphenyl)amino]carbonyl } amino)phenoxy|pyridin-2-yl}-1H-
pyrrole-2-carboxylate
HoH T
10 /©/N \Ir N
0O
0
\ CH,
| o
N
15

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

20  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 cluting with 2-5% MeOH/CHCIs to give methyl 4-{4-[4-({[(2-fluoro-5-

25 methylphenyl)amino]carbonyl}amino)phenoxy]pyridin-2-yl}-1H-pyrrole-2-carboxylate as white
solid. Yield: 135mg, 50%.
'HNMR (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),

30 2.26 (s,3H)
LR MS (ES+): 483 (M+Na")
LR MS (ES-): 459 (M-H)
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Preparation of tert-butyl 2-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-1-carboxylate

To a stirred mixture of N-Boc-pyrrole-2-boronic acid (114mg, 0.54mmol) and 4-((2-

5  chloropyridin-4-yl)oxy)aniline (100mg, 0.45mmol) in 8ml of 1,4-dioxane, was added
PdCly(PPhs), (10mg, 0.014mmol) and 1M Na,CO3 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,SO,, and evaporated to give a brown

10 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-2-yl]-1H-pyrrole-1-carboxylate as colorless oil.
Yield: 110mg, 70%.

Example 144
15  1-(2-fluoro-5-methylphenyl)-3-(4- {[2-(1H-pyrrol-2-yl)pyridin-4-ylJoxy } phenyl)urea

20

To a stirred solution of tert-butyl 2-[4-(4-aminophenoxy)pyridin-2-yl]-1H-pyrrole-1-carboxylate
(100 mg, 0.28 mmol) in anhydrous THF (10ml) was added 2-fluoro-5-methyl-phenylisocyanate
(51mg, 0.34mmol). The mixture was stirred at room temperature for one hour and poured into
25  100ml of water. The resulting mixture was extracted with EtOAc¢ (2x50ml). The organic layers
were combined, washed with brine (50ml), dried over Na,SOj, and evaporated to give a brown

oil, which was purified by silica gel chromatography with 2-5% MeOH/CHCl; to give the Boc-

156



11

10

15

20

25

41 11 42 60 43 16 44 24 45 17 46 2 28

WO 2011/028995 PCT/US2010/047800
18572 PC1 (AY)

protected intermediate as light green oil. The oil was dissolved in 5ml 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 methanol (5ml). This methanol
solution was then added dropwise into 100ml of 1M NaHCOj; 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-ylJoxy} phenyl)urea as light grey solid.

'H NMR (ds-DMSO): 11.43 (br. s., 1H), 9.14 (s, 1H), 8.46 (d, ] = 2.6 Hz, 1H), 8.32 (d, ] = 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)

Example 145
1-phenyl-3-{4-[6-(1H-pyrrol-2-yl)pyridin-3-yl]phenyl }urca

Similar procedure as Example 148.

'H NMR (DMSO-dg) 8: 11.46 (br. s., 1H), 8.79 (s, 1H), 8.75 (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 (t, ] = 7.9 Hz, 2H), 6.96 (t, ] = 7.3 Hz, 1H), 6.84 - 6.88
(m, 1H), 6.77 (t, J =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

-

0
7\ a
=N N

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

F
N
v~
(0]
N\ -
~ \N/

Similar procedure as Example 148.

5 'HNMR (d-DMSO): 11.72 (br. 5., 1H), 9.49 (br. s., 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, 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
tert-butyl (4-(2-chloropyridin-4-yl)phenyl)carbamate
NHBoc

AN

-

N Cl
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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HoN

To a mixture of N-Boc-pyrrole-2-boronic acid (210mg, 1.0mmol) and tert-butyl (4-(2-
chloropyridin-4-yl)phenyl)carbamate (250mg, 0.82mmol) in 10ml of 1,4-dioxane, was added
PdCly(PPhs), (10mg, 0.014mmol) and 1M Na,CO3 aqueous solution (0.75ml, 1.5mmol). The
mixture was heated at 60°C under N, for 3 hours, cooled 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 as 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-yl)pyridin-4-yl)aniline TFA salt as light brown solid. Yield: 290mg, 100%.

Example 148
1-(2-fluoro-5-methylphenyl)-3-{4-[2-(1H-pyrrol-2-yl)pyridin-4-yl]phenyl } urea

F

0
[x]

CH,

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-(1H-pyrrol-2-yl)pyridin-4-yl]phenyl }urea as off-white
solid. Yield: 28mg.

'HNMR (ds-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,
1.5Hz, 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.

VEGTF 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 endothelial 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 pre-incubated with test agents for 30 minutes, 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). Changes 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 (VEGFR-2) was expressed as a
Histidine-tagged fusion protein following infection 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 performed 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.sub.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.l 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 terminated by the addition of 100 .mu.1 of 2.5N
H.sub.2 SO.sub.4 to cach 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) were anesthetized with isofluorane, sheared, and
given a single dose of drug or the respective vehicle. 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
rhVEGF.sub.165 in 100 .mu.1 PBS and of 100 .mu.l PBS alone were administered on the flank.
After 20 minutes, each animal was cuthanized with Pentosol, and the 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 values 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 extravasation 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 plotted 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 Norway 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 Coherent Novus Argon Laser, 3 laser bums (90
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mW for 0.1 s; 100 .mu.m diameter) were given to each eye between 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 camera 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 lesion 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 Edelman, etc in Exp. Eye. Res. 80(2005), Pg 249-
258.

PDGF Stimulated Ca** Signal in Vitro

Automated FLIPR (Fluorometric Imaging Plate Reader) technology was used to screen
for inhibitors of PDGF induced increases in intracellular calcium levels in fluorescent dye
loaded endothelial cells. NHDF-Ad (Normal human 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 concentration of 0.1%. For screening, cells were
pre-incubated with test agents for 30 minutes, at a single concentration (10 uM) or at
concentrations ranging from 0.001nM to 10 uM followed 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 samples. ICso 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 of the compounds of the present invention.

Table II: Biodata of Compounds of the Present Invention with Amide Linker

VEGFR2 VEGFR2 VEGFR1 PDGEFp
Example# Cellular Enzyme Enzyme Cellular

IC50 (IIM) IC50 (IIM) IC50 (IIM) IC50 (IIM)

1 28

2 8 28

3 28

4 6 29

5 2956

6 506

7 12 34

8 8 28

9 30 47
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76 3 14

PCT/US2010/047800

77 8 10 78 25 15 4 79 13 38 80 176 69
WO 2011/028995
18572 PC1 (AY)
VEGFR2 VEGFR2 VEGFRI1 PDGFB
Example# Cellular Enzyme Enzyme Cellular
ICso (nM) ICso (nM) ICs0 (nM) ICs0 (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
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19 83 225 84 13 85 6 30 Exanpl e# VEGF R2 Cellular 1C50 (nM
VEGFR2 Enzyne |1 C50 (nM VEGF R1 Enzyne I C 50 (nl\4) PDGFP Cel |l ul ar

WO 2011/028995 PCT/US2010/047800
18572 PC1 (AY)
VEGER? VEGFR2 VEGFRI PDGFB
Example# Cellular Enzyme Enzyme Cellular
ICso (I’JM) ICso (I’JM) ICso (I’JM) ICso (I’JM)
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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IC 50 (nIVI) 86 27 87 525 88 374 477 89523 90 8 17 6 21 91 17
14 38 92
WO 2011/028995 PCT/US2010/047800
18572 PC1 (AY)
VEGER?2 VEGFR2 VEGFRI1 PDGFB
Example# Cellular Enz Enzyme Cellular
ICs (nM) ICs0 (nM) ICso (nM) ICso (nM)
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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37 9 3993655 14 94 10 6 10 95 30 32
Exanpl e#

WO 2011/028995
18572 PC1 (AY)

96 3 17 69 97 8 18

PCT/US2010/047800

Table 111: Biodata of Compounds of the Present Invention with Urea Linker

Example# VEGFR2 VEGFR2 VEGFRI1 PDGFp
Cellular Enzyme Enzyme Cellular
IC50 (IIM) IC50 (IIM) IC50 (IIM) IC50 (IIM)

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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VEGF R2 Cel | ul ar

8 82

0O (nM PDGFP C ellular 1IC5 0 (nM 98 62 51 99 49 46 100 12 13
WO 2011/028995 PCT/US2010/047800
18572 PC1 (AY)
VEGFR2 VEGFR2 VEGFRI1 PDGFp
Example# Cellular Enzyme Enzyme Cellular
ICso (nM) ICso (nM) ICs, (nM) ICso (M)
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

IC50 (nM VEGF R2 Enzyne IC5 0 (nM VEGF RlL Enzyne IC 5
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108 17

102 10 35 8 103 24 20 104 23 27 105 87 15 106 16 21 107 13 21
1 85‘79128111/?1%\81?)95 PCT/US2010/047800
veorra | VBR[| VEGRRI | ooy
Example# Cellular ICso (M) 1Csy (M) Cellular
ICso (nM) ICs0 (nM)
62 122 43
63 111 30
64 16 39
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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14 13 43 109 16 23 Exanpl e# VEGFR2 Cel | ul ar
IC5 0 (nM VEGF RL Enzyne IC5 0 (nM PDGFP Cel | ul ar

IC5 0 (nM VEGF R2 Enzyne
IC5 0 (nNI') 110 8 38

10 32 Jljgjswmaomozsws PCT/US2010/047800
Z PC1 (Al’
VEGFR2 VEGFR1
VEGFR2 E . E PDGFp
Example# Cellular ICso (M) ICsy (nM) Cellular
ICso (nM) >0 >0 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
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112 13 18

118

113 23 25 114 13 22 115 2 15 2 44 116 12 17 117 6 18
18972 ZVORRYS PCT/US2010/047800
VEGFR2 \;EGFR; \;EGFR; PDGFp
Example# Cellular IC?OZ}éan) IC%) 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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22 85 119 12 54 120 43 98 121 37 14 20 102 Exanpl e# VEGF R2
Cellular 1IC5 0 (n1\4) VEG-F R2 Enzyne IC 5 0 (n1\4) VEGFRL Enzyne IC5 0O
(nM P[@gw? 1g8111/028995 PCT/US2010/047800
VEGFR2 \;En(z}yiiz \;En(z}yiil PDGFp
Example# Cellular ICso (M) ICsy (M) Cellular
1C50 (nM) 1C50 (nM)
98 62 51
99 49 46
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 13 43
109 16 23
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Cellular IC5 0 (nM 122 142 130
126 16 116 127 20 21 91

123 13 24 85 124

23 36 125 22 31

18972 ZVORRYS PCT/US2010/047800
VEGFR2 ZfGFE? ZfGFil PDGF
Example# Cellular I ?:}(]?M) . ?023(’1:111\4) Cellular
ICs0 (nM) ICs0 (nM)
110 8 38 10 32
111 13 71
112 13 18
113 23 25
114 13 2
115 2 15 5 ”
116 12 17
117 6 18
118 22 85
119 12 54
120 43 98
121 37 14 50 102
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128 10 53

129 12 102 130 5 43 16 32 131 8 31 132 22 15 133 66 15
18972 ZVORRYS PCT/US2010/047800
VEGFR2 ZfGFﬁf ZfGFﬁj PDGF
Example# Cellular Ic?:sz) IC:’;-"(;/D Cellular
ICs0 (nM) ICso (nM)
122 142 130
123 13 24 85
124 23 36
125 22 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




Exampl e# VEGF R2 Cellular 1C5 0 (nM VEGFR2 Enzyne I1C 5 0 (nM VEG-R1
Enzyme 1C 5 0 (n1\4) PDG- r3 Cellular IC5 0 (nM 134 4 31 4 135 11 47

136 29 1%%’}’?12&1?7?}\8%95 33 PCT/US2010/047800
VEGFR2 \];EGFRz \];EGFRGI PDGFB
Example# Cellular Icm) IC%) Cellular

ICs0 (nM) ICs0 (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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138 30

139 14 30 140 10000 141 2704 142 111 28 143 16 12
WO 2011/028995 PCT/US2010/047800
18572 PC1 (AY)
VEGFR2 VEEGFRZ VEEGFRl PDGFp
Example# Cellular e e Cellular
Cso vy | TG0 M TG0 GMY e vy
146 10000 7007
147 10000 3505
148 10000 1382
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28 26 145 10000 10000 Exanpl e# VEGFR2 Cellular 1C 50 (nM VEGFR2
Enzyme I1C 50 (nM VEGFRL Enzyne I1C 50 (nM PDGFI3 Cellular 1C 50 (nM 146

10000 7% o 201]14)7289_‘96000 3505 PCT/US2010/047800
12 PCT (AF)

We claim:

1. A compound represented by Formula I:

R“b_\ ,
NS pl
N LR
e

X
Formula I
5 wherein

X is selected from the group consisting of NR', O, and S(O),;

n is 0 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
10 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®,

15 (CR’R%)4C(O)OR?, S(O)(CR’R®)4C(O)OR?, (CR’R®)Ar, NR}(CR’R®)4Ar, O(CR’R®)¢Ar,
S(0O){CR’R%)¢Ar, (CR’R%)¢S(0)R?, NR*(CRR%)¢S(0O)R?, O(CR’R®)4 S(O)R?,
S(O){CR’ROS(O)R?, (CR’RO)JC(OIN(RY),, NR(CR’R®)JC(O)NRY),,
O(CR’R®)4C(OIN(R Yz, S(0){(CRR®)C(OIN(RY),, (CR’ R®)4OR?, S(O){CR’R®)(OR?, (CR’
R%)40S0,R", S(0)(CR’ R®).0SO,R*, (CR’ R%)4P(O)OR?),, S(0)(CR’ R%).P(O)(OR™),,

20 OC(O)(CRR®)¢N(R Y3, C(O)(CRR®)N(RY),, C(O)N=S(0)R’ R®, NR*C(O)(CR’R®)¢N(R"),,
(CR’R%)4R’, S(O)(CR’R®)4R°, HNC(O)R", HN-C(O)OR”, (CR’R)4N(R*),, S(O);
(CR’R®¢N(R Y2, OC(0)OR?, (CR’R®)JC(O)CRRO)R?, (CR’R®)JC(O)CR’R®)4OR?, and
(CR’R%)4C(O)CRRO)GN(R™Y),, wherein each R* is independently selected from the group
consisting of hydrogen, hydroxyl, C;-Cs alkyl, aryl, C;-Cg hydroxyalkyl, C;-Cg alkoxyalkyl,

25 (CR’R%)4 and N(R*), may form a 3-7 membered heterocyclic ring, comprising of aziridine,
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148 10000 1382 , 0, WD 2011/028995 10D /L.1 (Lkt') PCT/US2010/ 047800 W
claim 1. A conpound represented by Formula I: RRVC3 R Il R" bR, Fornula
I SV\herlegiwomilﬂ)zss@lSect ed fromthe group consisting of NRCT/US2018/08788¢0),i; n
is 0 ortah’fhtéddr of from1 to 2; R is independently sel ected from the
group consi sting of hydrogen, al kenyl, al koxyal kyl, CF3, alkyl,

a: ty: E:ar b@ﬁ}dine),@M\;T\gﬁdﬁﬁ@,ri?ﬂw’op%mljdine, @Qieﬁgmey@élaafo:pmerid?md}logy?l kyl, hand

al kyl (N 10R2R3), erein and R3 are independently sel ecte romt.he
group corgst 1P¥P§f36¥neh%ﬂ’é‘§§ﬂ?’ 2aﬁ-ﬂwe,th>émremhe§%l%6mn{0%0 BSoypid PSR said

al kyl sul fiapydoycRE whe Hﬁ@%@ﬁbmﬁﬂ%ﬂ%&%@& W@ 1o AR oPREGHIREYA IRV Y RP QRY |
alternativel y " RRand”R3"and may be taken together to forma 5-7 nenbered

het er ocydhdapendangy welettedfroRl the graspl ceosistthf afdrydtdgen gratny hy dorsi, €1iGigliof,

hyd ., hal , 1.t | kyl,, S(O)fR4, 1 5R) dC( 0).0rR4
e Gl R ST e e A AR A A A S A

S(0)f(CR Q) f. f R4,
S0 (R O A T ey S SN s AT Cr g el R S k)

0( CR5R6) AR ) KA PIes B 0 K AIDORBIG e BEOINY Ftir) 1 ¢IRE REY GRS or

S(O)f(CRSEﬁ‘%R (gﬁﬂ%%@%ﬁg, S i_rfﬂ RS> R6)e0502R4,  ((CRS -
R6) UP( 0) CORTB s (6 Remd BB b eBHAT 0BT BY (EraRa s crocyetic
C( 0) ( CRSRankdNGORin &€ Gih RSy DRptiBeal NRAGE @ {cERARE) (182 ¢ of hydroxyl, halo, C;-Cs
10 alkyl, C;-Cs 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;
¢ is an integer of from 1 to 4;

15 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
20 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:
25 (1") —(CH)g—O—(CHz)h—;
(2") —(CHz)g—NR'—(CHz)h—;
(37) —(CH2)g—S(0)r—(CH)h—;
(4) —(CH,)g—SO:N R*—(CH,)h—;
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(CR5R) dR5, S(0)f(CR5R6)dR5, HNC(0)R4, HN-C(0)OR4, (CRSR6)dN(R4)2, S(0)f
(CR5R6) dN(R4) 2, OC(0) OR4, (CR5R6)dC(0) (CR5R6)dR4, (CR5R6) dC(0) (CR5R6) dORM,
and ( %@Epd@@q@%ﬂRSRG)dN(R4)2 wherein each R4 is indepemndsatlop4zsed ect ed
fromth éfghﬁ HS|st|ng of hydrogen, hydroxyl, Ci1-C8 alkyl, aryl, G -C8
hydr oxyal kyl , G -C8 al koxyal kyl, 25(CR5R6)d and N(R4)2 may forn1a 3 7
menber ed heteﬁyey@H{ -LmﬂdSO@eqﬁrhﬁyng of aziridine, , 0,W) 2011/028995 10D
/L.1 (Lkt') PCT/US2010/ 047800 zetidine, pyrrolidine, 5-fluoropyrrolidine,
pi peri di ne, 69 it pé?@d‘@@ﬂZ néthylpiperazine, nmor phol i ne,

2, 6-di net hyl p_ 2, g?@i and wherein said heterocyclic ring
may be optlogp ID@%E t|$qggﬁpmn h “up fo three of R5; wherein R5 and R6 are
i ndependent | 8’3 eH&H 2g—NRI (Che—(Fldyp—consi sting of hydrogen, halo,

hydr oxyl , roxyal kyl, G -C8 al koxyal kyl ,
al ko xycar bon{éﬁl‘li{dw %ﬂ‘%ofy%qlgéﬂ >, hydroxycar bonyl, hydroxycarbonyl al kyl ,

am de, al kyl a9’ ﬂ&(@mgmqhﬁd(g)ﬁp\ﬁj_qu{tzm_and CR5R6 may represent a
carbocyclic or heterocyclic ring of from5 to 6 carbons or alternatively,

(CRSR6) d and ({ICR5R6YR)grafCHohm:a 3-7 menbered carbocyclic or heterocyclic

ring, wherei b ional ly substituted with up to three of
hydr oxyl , ?12%1 f%%lgghylc -C8 hydroxyal kyl, Cl1-C8 al koxyal kyl ,

al koxycar bonnga} ky(szyé_K@@ypa(qugMJ_, hydr oxycar bonyI hydr oxycar bonyl al kyl ,
am de, al kyl am de, am doal 1:y (and sul fonate; a is O or an integer of from 1
O.f_

to® dis O(Hr)ar(qfhﬂ%ggﬁ @Hd’m—itOS e is an integer of from1l to 4;
15f is 0 or nt . i s independently selected from
gs%tl(ﬁgfgﬁ Fﬁ(cgrgg] rﬁoky,

the group co al koxyal koxy, al koxyal kyl, al kyl,

aryl oxy, ar yI(Iﬁ()/aJr(I(ylz)g—hQIRéR MH@hkqu, hal oal kyl , hydroxy, hydroxyal koxy,
hydr oxyal kyl , Z( NR2R3) al koxy : )aI kenyl , (NR2R3) al kyl,
(NR2R3) car boﬁk/ 4 Pg—g Y car bonyl aI kyl, wherein R2 and R3 are

independentlgnggﬁfjggﬁggbgﬁ m t he group consisting of hydrogen, alkyl,
al kyl car bonyl, yl su ony aryl sul fonyl, hal oal kyl sul fonyl, and

hetiér ooylodrgthsul f onyl ; al ter nati vel y Rzand R3 and may be taken together to
forma 5-7.n6anbere hetg%ocycllc ring wwth N, bis O or an integer of from
1 to 2; 8ISVOraninioecey Fom t he group consisting of - 25(1")

- (OH2) - On 6 Q1R) v intdeRh 3F A§iBHALG; NRL- (CH2) h-; (3') - (CHR) g- §(0) " (CHZ) h-;
(4') -(CH2)g- SN RO- (CH2) h-; . 0, WD 2011/ 028995 10D /L. 1 (Lkt')
Y-

PCT/ US2018B/ Bvinga@ndently selepsd fronf theyepmrassting aipydrogen( gkynyl (atkpyglkyl,
CO- (CH2) hCFg, aYk))I allgycf\H ri)gnyl Qagllgc}xycarbgnyl gryl heterocycloalkyl, hydroxyalkyl, and alkyl(N

20 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,
25 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:
T,

NOS
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(8") -(CH2)g- NR2Q(0 )-(CH2)h-; 5(9") -(CH2)g-CC(CH2)h-; (10') -(CH2)g-
NR2C(0) NR3- (CH2) h-; (11 ' ) -(CH2)g-(CH2)h-; (12")

-(CH2) gﬁgzg $995 ; (13") -(CH2)g-CCl2- ( CHRLmAGS210(04780()

- (CH2) GYH-;  (15') -(CH2)g-CH(OH)- (CH2) h-; (16')

- (CH2) g- CR2R3- (CH2)h-; (17') -(CH2)g-C=C-(CH2)h-; and (18') a single bond;
15 wher@®iRhegyl;s O or an integer of from1l to 3; his O or an integer of
from1l to 3; EI is independently selected fromthe group consisting of
hydrogéﬁ) épm3ﬁ& al koxyal kyl, CF3, al kyl, al kyl carbonyl, alkoxycarbonyl

aryl, Rhel 96Y aahiora mBMé?cégfi%’ ﬁét@b'aﬂg %gglg%wﬁ ﬁNeZPB%Ei%)oatdeﬁg%a g}%nﬁgnt

R3 are | depen ently sel ect romt up consisting of
aIkyIca%bonﬂmpnaﬂkqxqqnmmmmymgo%@thsdBtonyI arylsulfonyl

hal oal kyl sul f.onyl ,. and | sul f onyl ; ternativel and R3 and may
nal g2t o R L (B BeL L OSUR. ety Sbternall YRl foand 13 and ¢
R3 are h&@%ﬁ@@ﬂ%&ﬂemeé%ﬂoﬁp&e%rctdp%hhbﬁng%mmﬁﬁ@sl sting of hydrogen, alkyl,
25al kyl carbonyl ; al koxycarbonyl, al kyl sul fonyl, arylsulfonyl,

haloalggjsulfonyl and heterocycl Isulfonyl alternatlvely R2and R3 and may
be t akdhng dgeantisrillusgratesy byt aoglimitediorhe &dlogyegsi c ring: Ring A is sel ected
fromthe group consisting of: , 0, WD 2011/028995 10D /L.1 (Lkt")

PCT/ US2010/ 047800 [ ) Ph%nyl (1) gngthyl; (iii) A5 or 6 nenbered

nmonocyclic h oar hav Lo het er oat ons independently

sel ected fro stl "of Nand S; 5 and (iv) An 8 to 10
menber ed blcycllc heteroaryl group whi ch have 1-6 heteroatons independently
selected fro e gro cosilsting of O, Nand S; Ring A can be illustrated

but not limt R1to t fol I gy ng:

[ TN 0 O

1

O oo oo
(O O
0 GO OO T

wherein

10 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

15 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;

Z is selected from the group consisting of
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wherein 10R is independently selected fromthe group consisting of

hydr ogen, al kenyl, al koxyal kyl, CF3, al kyl, al kyl carbonyl, al koxycarbonyl,
aryl, Qg\ﬁoaomﬂh&abkyl, hydr oxyal kyl , and al kyl (N R2R3) PCRIUS2@i0/04RB0 and R3
are in éﬁﬁ%ﬁﬂfvvselected fromthe group consisting of hydrogen, alkyl,

al kyl car bonyl , al koxycar bonyl, al kyl sul fonyl, aryl sul fonyl,

hal oal kyl syl o0Hh);N@I§C(0et er ocycl yl sul fonyl ; alternatively R2and R3 and may
be taken together tao forma 5-7 15menbered heterocyclic ring with N, R
represents( @ﬂK@ﬁﬁﬁF Qﬁégsubstituents i ndependently selected fromthe
group consicgt,i linear or branched al kyl, C1-05 Iinear or
branched hé?%é?%%ﬁﬁ“g?§ 2’alkoxy, hydr oxY, am no, Cl-05 al kyl am no, Cl1-C6
diaIkylanimodGﬁ&Eﬁ@QmKRé%QH@; and nitro; Z is selected fromthe group
consisting of. , 0O, WD 2011/028995 10D /L. FL 1 (Lkt') PCT/US2010/ 047800
(1'y (CH 'R7) C(0); (2') C(O)N(R8)(CH2); (3') (CH2), N(R7)S(0)2; and (4')

S(0) 2N(R8) (HRdr 1;9Wherein: i is O or 1; j is O or 1; R7 and R8 are
i ndependent|ly selected fromthe group consisting of hydrogen and al kyl;
10Ri ng B i giskpebted fromthe group consisting of: RIV %AAA (i)

Phenyl ; (iiy7) pht hyl,; (d.jd 5.0r 6 nmenber.ed nocycl i et eroaryl
ar oup whi oI S TS L Nsnspden e il yT Thesl e ER eI oup
consisting of O, Nand S; and (iv') An 8 to 10 nenbered bicyclic heteroaryl
group which has 1-3 heteroatons independently selected fromthe group

condi sthipg Bos sglectpd fam the gryup coaysteedft s optional |y 1-3 substituents,
independen&%y sel ected fromthe group consisting of al koxy, al koxyal kyl,

al koxycarbonyl , al kyl, aryloxy, arylalkyl, carboxy, cyano, halo,

hal oal 20 hal oal kyl , hydroxy, hydroxyal kyl, nitro, and -NRORL; wherein
RO and Rmare independently selected fromthe group consisting of hydrogen,
al kyl, akkyl carbonyl, aryl, arylal kyl, cycloal kyl, cycloal kyl al kyl

het er oqy§biényl;and het erocycl yl al ky;
(i1”) Naphthyl;
(ii1’) A 5 or 6 membered monocyclic heteroaryl group which has 1-3 heteroatoms independently
15  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,

20 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.
25 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
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and including any pharmaceutically acceptable salt or prodrug. 2.The
conmpound according to claim1, wherein X is NH 25 3. The conpound according
to cI al1 WO 20418998 X is S. 4. The conpound accordi ng t oPCIrAisee10/04780@r ei n
nd” B-id 8’ are i ndependent |y sel ected fromthe group consisting of
2011/ 028995PCT/ US2010/ 047800 1LI D1 (LkI ') 5. A conmpound according to claim
1 selected fromthe oup _o f W: @ (1)
[({5-[4-(2-fluoro-5 (2- \L or j kph Yl ) am no] car bonyl }
5phenoxy) pyri di n-2-y1] - 1H pyrrol 3- yI }car bonyl ) am no] acetic acid; (2')
met hyl [ ({5-[4-(2-fljogro- § D (2-¢\or o- 5- et hyl phenyl ) am no]carbonyl}

phenoxy) pyridin-2-yIN 1H-pyrrol - -yl} carbonyl)am no] acetate,

(3") (1[544- {3 -[(3 Rt hyl - 2 furoyl ) am no] phenoxy}

pyridin-2-yl1)-1H pyr I-3 | rbo } am no) acetic acid; 10(4') nethyl
(1[ 544- {3-[(3 - rreth 2fu‘]‘oy| henoxy pyri di n- 2y1)-1H—pyrroI-3-

yl ] carbonyl} am no) d"cet at 5' ) 54 -[(3
- net hyl - 2-furoyl ) am yrldln 2-y1] - 1H pyrrol e- 3-car boxylic
acid; (6') nethyl 544 t'S yl-2-furoyl)an no] phenyl }

am no)pyrldln 2-y1] FiLH-pyrroIe 3 carbo ylate; 15(7') 5- [4-(2-fluoro-5-
{[(2-fl uoro-5-nethyl c I}phenoxy) pyridin-2-y1]- N hydroxy-

1H pyrrol e- 3- car box fI u(sr 0% N-(2 fl uor o- 5- et hyl pheny1) -3 -[ (2-
{4-[(3 -hydroxypi peri di n- | -yI )c ar boonyl] 1H pyrrol -2- vyl

pyri di n- 4-yl ) oxy] be 'de@ Of@ N-(2,3

- di hydr oxypr opy1l) -523@ - {21 &H@ n%eds phenyl ) am no]

car bonyl } phenoxy) pyridin- 202-y1]-1H pyrrol e- 3-car boxam de;

(10)

N ( 2-flauor o-&enmp&yid;ﬁcemdﬂ@g th[a(ilﬁ 11séidc{cd-frond trexgrpyy calsisdngeofl- yl ) car bonyl ] -1

Y TP or o Lk Kook B SR Dl ha REgS 5 TE PR A 2y 1

N-Rydroxy- 1H py Eﬁ&lo%yﬁ)ynﬁmaﬁ Qﬂxﬁ'ﬁﬂpgjﬁol’% %ﬁ(cg:l%o)lylﬁ‘ﬁﬁlﬁxjacélc dcf;(2-f1 uoro-5-
(2-fluoro-5-net hyl phéenyl)am no] ¢ arbonyl } phenoxy)pyridin-2-yl] -1H
»

role-3 -c¢ eiabomdﬂaﬂé({ﬁ [4 (Z{imptcezf{{;@sﬂawm{Ssz@t_h@ltpoamaﬁmmcﬂlc@bbuyll (Lkt")
phenoxy)pyridin-2-yl]-1H-pyrrol-3-yl} carbonyl)amino]acetate;

({1
Py

(3’)  ({[5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-y1)-1H-pyrrol-3-
yl]carbonyl}amino)acetic acid;
10 (4’) methyl ({[5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy } pyridin-2-yl)- 1 H-pyrrol-3-
yl]carbonyl}amino)acetate;
(5’) 5-[4-({3-[(3-methyl-2-furoyl)amino]phenyl} amino)pyridin-2-yl]- 1 H-pyrrole-3-carboxylic acid;
(6’) methyl 5-[4-({3-[(3-methyl-2-furoyl)amino]phenyl}amino)pyridin-2-y1]-1H-pyrrole-3-
carboxylate;
15 (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-
yl}pyridin-4-yl)oxy]benzamide;
(9) N-(2,3-dihydroxypropyl)-5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy) pyridin-
20 2-yl]-1H-pyrrole-3-carboxamide;
(10) N-(2-fluoro-5-methylphenyl)-3-[(2-{4-[(3-hydroxypyrrolidin-1-yl)carbonyl]-1 H-pyrrol-2-
yl}pyridin-4-yl)oxy]benzamide;
(11°) 5-[4-(3-{[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl]-N-hydroxy- 1 H-
pyrrole-3-carboxamide;
25 (12’) methyl 5-[4-(2-fluoro-5- {[(2-fluoro-5-methylphenyl)amino]carbonyl} phenoxy)pyridin-2-yl]-1H
pyrrole-3-carboxylate;
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(13'") 5-[4-(2-fluoro-5- { [(2-fluoro-5-nethyl phenyl)am no] c arbonyl }

phenoxy) pyridi n-2-y1] -1Hpyrrol e-3 -carboxylic acid; (14") N-ethyl-5-(4- {3

-[ (3 - (ta\ﬁ?llgﬂﬂlm[g\slgsvsyl ) am no] phenoxy} pyridi n-2-yl) - 1H ppcralses18/047800

ar boxam (AF) (15") N-(2,3 -di hydroxypropyl)-5-(4- {3 -[(3

-met hyl - 2-furoyl ) am no] phenoxy } pyridin-2-yl1l)-1H pyrrol e- 53 -carboxam de

; (16') 5-(4- (¥ {2 umetShy2-Rerb-amethypamyinojlvehanl pljenoxy)pyridin-2-yl]-1H-

pyridin-2-yl)- 1Hp9;f(glgglc§50§yhcggaboxam de ; (17") N-hydroxy 5-(4- {3-

[ (3- msthy12furo¥I amno %’R}Y}/ din-2-yl)- rrole 3- ¢ .

ar boxani de; (18") Nefs6f zi@ me{ﬂthI% )@mﬁ%}mﬂe%y}@w%% Yl HHPyToler 3 capbgyalay | )

- 1H- pyrrol - 2- yl9)pyr@didihydrexyhOpin} o0y 3-[(hemyk2)-fuidy netitoypherdsf} pyriatin 26he): 1 H-dySol-

5-[4-(3- { [(2- fI3 { §udg13thyl phenyl)am no] c arbonyl }

phenoxy) pyri di n-2- rrole-3 - carboxylic acid; (20") methyl 5-[4-(3
{ [(2-fluordl® ﬁéif%r(%ﬁ@gbyﬁfﬁ?ﬁl)%@?o leenOgHYTIdn-2 yha Hoxgo gy piteinis: y | |

-1H pyrrol e- J17cNaybexyst@ye[;s- m&tﬁﬁl&lfm))ylﬁm&o]pddnw}awprygpy[prﬁolé4- {3 -[(3

- et hyl - 2- furoyl)a noldghenoxy } pyridin-2-yl1)-1H pyrrol e-3 - carboxyl ate;

(22') 5-[4-(3 - {"T(3"et hyl phenyl ) ami no] carbonyl }

phenoxy) pyr i d|(H1)2-Ny(ij{pi(ﬁ-{W)ﬂd}IY@m?@p)fr@édlbéwwarh@n}ébIPHPYH(OE%Yl)pmﬁP-FTyI 5-[4-(3 -

{ L3 met hyl phenyl)agipnolaalchoyhnhi@henoxy) pyridin-2-yl ] -1H-pyrrole-3 -

20car boxyl at e;

(2
Co Sy o S B Ao e s ey S By HE A A of e- 3
-c arboxylate ; (zﬁbo)cylﬂahgrdroxyet hyl 5 (4- {3 -[(3
-nmet hyl - 2-fur 1 o bl G in- te,
25(26") &[4 %d ) Eﬁh{f‘l@ L I@eﬂel 21% Wéfgﬂgg}l&g@ g%og] ylﬂotﬁyggﬁewéygy& 2 GIREBGRYIR
phenoxy) pyri di n- 2- ﬁf](“oxi]ﬁ-e’pyrrol e-3 -carboxylic acid; (27') nethyl 5-[4-(3 -
{ [163- met hy1- 221t hi28nihlyJregplomn §4(4- {38A-nohy)-2 flhemexiyd] pl;enoxajpyﬁcﬁn-g/&]])—lﬂblyrnyer-}ol e-3
- carboxyl at e; (2§argOX até4 14-fluoro-3 -[(3 -nethyl-2-furoyl )am no] phenoxy
} pyridin-2-yl rol e-3 -carboxylic 30acid; (29') nethyl 5-(4-
14-fluoro-3 - [(%23) 5rﬂ”§2’3h{w pthyiphegylia m%ﬁbqnpﬂﬁ@ﬁwwyrﬂyﬂ gl HIQY“‘;?T)3 PRY¢ r ol e- 3
- carboxyl ate; (3@ig; N [dimethyl (oxido)-Ianbda-4--sul fanyli dene] 5-(4- {3

e boam e syl N SR DL ROSRRAY L o r i it UL LR p iR r

car¥onyl } - 1H pyr P@POX@?JVI )pyrl di n-4- yl]oxy} phenyl)-3-net hyl 2-f ur ami de;

(32') 5-(4- { 324[)( 3 hyd}@lyay}hS% @Ll{'[(@ﬂeah@lm tﬁi@ﬂyﬂ)b@@ﬂﬂ}ém}no}phenoxy)pyrldm 2-yl]-1H-

pyridin 2-y1)-1|—|—§%ﬂ]% - carboxyllc acid; (33) nethyl 5-(4- {3 -[(3

-met hyl - 2-furoyl) ??ﬂ”g &&1 pyridin-2-y1)-1H pyrrol e- 3- car boxyl at e:
(25’) 2-hydroxyethyl 5-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-3-

carboxylate;
25 (26°) 5-[4-(3-{[(3-methyl-2-thienyl)carbonyl]amino} phenoxy)pyridin-2-yl]- 1 H-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
30 acid;
(29’) methyl 5-(4-{4-fluoro-3-[(3-methyl-2-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;
35 (31°) N-(3-{[2-(4-{[(3S)-3-hydroxypyrrolidin-1-yl]carbonyl} -1 H-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-ylJoxy} phenyl)-2-furamide;

40 (35”) methyl 4-(4-{3-[(3-methyl-2-furoyl)amino]phenoxy} pyridin-2-yl)-1H-pyrrole-2-carboxylate;
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(34'") 3 -nmethyl-N-(3 - 1[2-(1H-pyrrol-2-yl)pyridin-4-yl] oxy}
phenyl)-2-furam de; 40(35') nethyl 4-(4- {3 -[(3

- met hyl g Duptyi2¥esi no] phenoxy} pyridi n-2-y1)-1H pyrrol (PCIAllsa(ilbmnsmate 183
WO T+d28995pCT/ US20107 047800 1LID L. ' 71 (Lkt') (36')
2-fluoro-5-nethyl -N-(4-1[2-(1H pynol-2-yl)pyridin-4-yl]oxy}

phenyl ) benzam(&e);, 2dindo-03xthyl-1$-(4- it ibdydy=ril-2( )pyridin-4-ylJoxy} phenyl)benzamide;

1[ 2- (1H pyrrQlz73- yln)eﬁaym Qi - fl}H)ﬂerolgﬁrY) dJrldmeﬁps@}p& Fglw AhEe: 6. The
conmpound according to claim1l provided that” when ng Bis pyrazole, Riv is
not a 5phenyl or substituted phenyl. 7. A conpound according to claim®6,
wher ei n Y6i STiRlogfortld hécorihdie cgalﬁuppmmsham@eﬁmlﬁ%la)ls i@k R'0i{ £812) h-;
(2') -(CH2)g-NR -(CH2) h-; 10(3') -(CH2)g-S(0)"-(CH2) ? - (CH2) g- SO2N
R2- CCHDhRnyl 0(r5ubst weHphgyNR2S02- (CH2) h-: (6') - (CH2) g- CO(CHZ) h-: (7")
-(CH2)g- C(0) NR2- (CH2) h-; 15(8') -(CH2)g- NR2CG(0 )-(CH2)h-; (9') - (CH2)g-
NR2C(0) NR3- (CH2) h-; and (10') a single bond. 8. The conmpound according to
claim1, %WhexeompourdsacSordify t6 clhid oiprint iasdarned figmtthe gloap kodsistivefei n

Xis NH 10. A co und accor tg claim1 selected fromthe group
consi sting of ééTl Uig:@gg‘POT/ US2010/ 047800 1 OD /L. FL 1 (Lkt")
11. A conpound reRQ%SQE@ﬁgg—YN]EOL(@H%th Rl" R wO

10 (3”) —(CH)g—S(0),—(CH)h—;

(4") —(CH2)g—S0,N R*—(CH,)h—;
(5°) —(CH,)g—NR*SO,—(CH,)h—;
(6") —(CHz)g— CO—(CHz)h—;
(7”) —(CH;)g— C(O)NR*—(CH,)h—;

15 (8”) —(CH,)g— NR*C(O )—(CH,)h—;
(9’) —(CH,)g— NR’C(O)NR’—(CH,)h—;
and (10’) a single bond.

8. The compound according to claim 1, wherein X is S.
20 9. The compound according to claim 1, wherein X is NH.

10. A compound according to claim 1 selected from the group consisting of

Q T © O HIH@ O QHIHQ O HIH@

25 B ) S S : S
R L6 od H H
oYY Y o'y i
et SR AT jophe
[e]

184



R" R5 bH NN=S,' )(R6 Fornmula Il 5 wherein Wis Cor N, Xis selected from
the group consisting of NR, 0, and S(0),i; nis O or an integer of from1l
to 2; 3%§w9 Dndegpﬁdently sel ected fromthe group consi $CrAg2@b/o018de ogen,
alkenyl éfﬁb%ﬁ\ Ryl CF3, 10a|ky| al kyl car bonyl , al koxycarbonyl, aryl,

heéerocgclo Ikyl h{dgo?yekby \(2 aIkyI(N mﬂegeln E? ang FB are

i ndependen ec ed fr roup consi ng y rqgﬁ' A y

al kyl car bopyl , aTkoxycar al*kyl sul f on aryFéquo ~E5

hal oal kyl U I «~and hefe %)clylsulfonyN Cernativ F Rzand R3 and may
be taken togethercto form a' 5-&>senber ed hetéroQibW|c rin &h N, 15R5 and

R6 are independently selected fromthe group consisting of hydrogen, halo,
hydroxyl, C - C8 alkyl, Cl-C8 hydroxyal kyl, C1-C8 al koxyal kyl,

alkoxycarbonylalkyl al koxycar bonyl, hydroxycarbonyl, hydroxycarbonyl al kyl,
am de, al ky| ani de, anldoalkylm and sulfonate RH is |ndependently sel ected

fron1the,@}du conS|st|ng,§F7hY§rogen 2%ﬁ3ﬁ®f koxyal ke koxyal kyl ,

al kyl , %ﬁ§%%xy aryl oxyal &yl , hal o, hal Xy, Yhal oal k hydr oxy,
hydroxyar Jauxhydxoxy ( NR2R3) oxy CNRZRB)égkiTﬁl

(NR2R3)aIkyI (NR2R3)carbonyIa nyl, a R3) car bonyly ﬁi\imhereln R2
andioR3 are |ndependently sel ected fron1theng§“p4con5|st|ng of h$drogen,

al kyl, al kyl carbonyl, al kyl sul fonyl, aryl sul fonyl, hal oal kyl sul fonyl, and
heterocyclylsulfonyl alternatlvely R2and R3 and rmay be taken together to

forma 5-7 ed heter ring wit Mﬁ 5b is 0 qryan. nteger of
froml to R; Y its selecte oR¥t he gro C stlng OJQU jr\@,\/\ID

2011/ 0289 /L. 1 (Lkiy) PCTTU82010/3§%§4 (1') oAy

- (CH2) g- O(Gﬂm%t(Z) NR - ( CH) LQ - (CH2) h-;
(4') - (CH2) g- S2N R2- (CH2) h-; 5 ) -(CH2)g- S@Z (CHZ)h-, ud oM (6")
-(CH2)g- CO(CH2)h-; (7") (Gmg C(O)NR2- (CH2) h-; (8") -(CH2)g- NR2C(O
) - (CH2) h-; (9") -(CH2)g-CC- (CH2) h-;

jepae

Q
o=(:
-0
Czj
o=<ZI
O
Q

=
| CH, N CH, | = s
=
20 N Z | 2 0o | P o P O
N-7 N—\ NT Y NT Y N // 2
H H cH, N Y NH, N-d on H N=S,
’ 9 9 C}—%Ha
HoH F Chiral .
H H
/©/ jg N\II/N F F
7 ) g R_R
S oA, o ory e
25 IN, P oM I CH o o o )
2 | o CH,
N V H—\—NU N | N . 5 | N CH
H / N-OH N // NN [o]
H
N N v
H H_\——\ N i

NT“Q) ALK bk g
30 OO/O ‘. OU\IO(\Q OOI\@TF O/@"g’\@

= CH.
N s
| P o} A CH, x | o
N = | P o) | _ o) N <
N~ on NS N N7 LN
H N N
N OH OH HO OH
2 2 2
HoHo oL
NN e
s Y o
o) o
o A CH,
CH
l\ 3 NZ 9 P o CH
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N7 on
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10(10') -(CH2)g- NR2C(0) NR3- (CH2) h-; (11') -(CH2)g-(CH2) h-; (12')
-(CH2) g- CF2- (CH2) h-; (13') -(CH2)g- CCl12- (CH2) h-; (14")

- (CH2) gggga ﬂwaﬂws 15(15") -(CH2)g-CH(OH) - (CH2) h-;  ( PET)US2010/047800

- (CH2) '@2)h-; (17') -(CH2)g-C=C-(CH2) h-; and (18') a single bond;

wherein 20g is 0 or an integer of froml1l to 3; his O or an integer of from
1 to 3;11IR A compeprindpridnyedsiel Batmdh fir om t he group consisting of hydrogen,
al kenyl , al koxyal kyl, CF3, alkyl, alkquarbonyl al koxycar bonyl , aryl,
het er ocycl oal kyl , hydroxyal kyl , andyl (N R2R3) wherein R2 and R3 are

g

i ndependently selected fromthe gra onsi sting of hydrogen, 25alkyl,

al kyl car bonyl , al koxycarbonyl, al kybsit fonyl, aryl sul fonyl,

hal oal kyl sul fonyl, and heterocyclylsulfonyl; alternatively RkZand R3 and nmay
be taken together to forma 5-7 nmenbefed heterocyclic ring with N, R2 and
R3 are independently sel ected from ¥he group consi sting of hydrogen, alkyl,
al kyl car bonyl , al koxycar bonyl, g syl fonyl, arylsulfonyl,

hal oal kyl sul fonyl, and 30hetervcyc yBsquonyI alternatively Rand R3 and
may be taken together to forma~gy7 n8nbered cycllc ring; Rng Ais

sel ected fromthe group CoOR&S |nQ f 4 (i) Phenyl; 35(ii) Naphthyl;

, 0, WD 2011/028995 10D /L.1 (Lk# ) EE#TNEE'10/047800 (|||) A5 or 6
menber ed nonocyclic heteroaryl group whi ciiR®have 1-5 het eroat ons

i ndependently selected fromthe group consisting of O, Nand S; and (iv) An
8 to 10 nenbered bicyclic heteroaryl %%Oﬁg whi ch have 1-6 heteroatons

i ndependently selected fromthe gro sting of O, Nand S; 5Ring A can
be illustrated but not limted to the follow ng: wherein R is

i ndgpengignsihy sel ected fromthe group consisting of hydrogen, alkenyl,

al koxyal kyl , CF3, al kyl, al kyl carbonyl, al koxycarbonyl, aryl,
heterod@bﬁ@dﬂ@%l hydroxyalkyl, and

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,

10 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;

15 R’ and R® are independently selected from the group consisting of hydrogen, halo, hydroxyl, C;-
Cs alkyl, C;-Csg 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,

20 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;

25  bis 0 or an integer of from 1 to 2;

Y is selected from the group consisting of:
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10al kyl (N R2R3), wherein R2 and R3 are independently selected fromthe
group consisting of hydrogen, alkyl, alkyl carbonyl, al koxycarbonyl,
al kyl s Igg&o&bums sul fonyl, hal oal kyl sul fonyl, and het @coajsed1plogishé onyl ;
al t er natrve Vl Ad R3 and may be taken together to forma 5-7 nenbered
heterocyclic ring with N; K represents optionally 1-3 substituents
i ndependeql’) y—(€&l,gct-€d—{CBHhthe group consisting of 15C1-05 |inear or
branched g-kyl - O]t N or . branched hal oal kyl, Cl1-05 al koxy, hydroxyY,
am no, Cil- g a((gk;;f:?%mirllio, n@%f%g di al kyl am no, hal ogen, cyano, and nitro; Z
i s sel ect &) fr&XAheSEP bud (EbMsisti ng of (1)
(2 ) (B R G Ry () 2 b 2041 D2Bod 1 0b /L. 1
2 ., 0, .
(th%') P%Lsm)%%sbz %C& CH2) , N(R7) S(0)2; and (6') S(0)2N(R8)(CH2)j;
wher ei n i (@3—dG@hg GP—(€Hlor: 1; R7 and R8 are independent!y sel ect ed
fromthe grpupCEbhsi-C(O)YREf—(byHytegen and alkyl. Ring B is selected from
t he grou Nsi-§ | 2 V i ' ). Phenyl; ii') Naphthyl; iii') AS
b R PR B b ™ o r oup. whi ch have 1.3 het er oat ons’

or 6 nmenb ycl'i group whi ch have 1-3 heteroatons

i ndependefit’) y §&hdet£FG TR De gr oup consisting of 0, Nand S; and (iv')
An B to 1Q0prgererb-biNRAC(OSNREL€CHAhY ), group which have 1-3 heteroatons 15
i ndepende tl"}'—%ngfz’ft—ebeIIr)Rm'the group consisting of 0, Nand S; Ring B can
be illustrated but’snot I¥nted to the fol | ow ng: wherein , 0,WD

2011/ 028968 1—dBH LK (CRar1S2010/ 047800

(13") —(CH;)g—CCl,—(CHy)h—;
(14") —(CH,)g—CHF—(CH,)h—;
15 (15") —(CH)g—CH(OH)—(CH)h—;
(16) —(CH,)g—CR*R*—(CH,)h—;
(17°) —(CHz)g—C=C—(CHy)h—;
and (18’) a single bond;
wherein

20 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,
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,
25 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

30 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:

n,

Sel,

(1) Phenyl;
35  (ii) Naphthyl;
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R1 is independently selected fromthe group consisting of hydrogen,

al kenyl , al koxyal kyl, CF3, al kyl, al kyl carbonyl, al koxycarbonyl, aryl,
heterOQ§§Noabmyu&wbydroxyalkyI and al kyl (N R2R3) wher @Cm/UR2010/0478SRB ar e

i ndepen frylééfected fromthe group consisting of hydrogen, alkyl,

al kyl car bonyl , al koxycar bonyl, al kyl sul fonyl, aryl sul fonyl,

hal Ogl I(j/ﬂ)SLUleo@ 6yhemtsened ﬁbﬁ@c@l’cbch@thmlamll |gfdmlpwl(ljhlﬁlahzk&rlnah::téﬁja]brﬁﬁadebeﬁaetﬁljd
may be ere eterocyclic ring with N, 1V K
represe%gééggﬁﬂgﬁ%qfém&&E&QﬁﬁégTéﬁﬁﬁ?E@blndependently selected fromthe
group cBHLIVainnytogko laﬁrn@b%yd bigyRliscycieneyiy! geaur 3dyeahaysrye hetgiortpms ar yi oxy,
aryl al kyllgpeadsnlgxylectey @oen thbatraup doakistdkenxy, Nhaad 8al kyl , hydr oxy,

hydr oxyal kyl , nitro, and -NROR1; wherein RO and Rl are 10i ndependently

sel gct ro t I St n, al kyl, al kyl carbonyl, aryl,
aryﬁalE§ f*ﬁ%?%ﬁlg&?i cyc %@ﬁh aoﬁg?hMﬂgﬁ ‘ocyclyl, and
heterocyclylalkyl and |ncluding any pharnmaceutically acceptable salt or

prodrug. 12. Thgssonpo of imi12Nwhen€ih) Z is selected fromthe
group consi sting 15( , N(R7)I0( 0) I CRi0) N&R®) (CHR) j

(CH2) , N(R7) C(0) N(R8) ( CH2 and {CH2), N(R7) C(S)N(R8) (CH2)j. 13. The conpound
of claim12, mher nyi el ect fromthe group consisting of (1)

- (CH2) g- O(Gﬂ)h \O(Z \(Gﬂ AR -(CH2)h-; (3") -(CH2)g-S(0)"-(CH2) h-;
(4') -(CH2)g- SO2N "Ro- (CH2Ph-; (570 - (CH2) g- NR2SO2- (CH2) h-; (6') - (CH2) g-
CO (CH2) h-; 25(7 RO(CHR2) C(O)NR2 (CH2)h-; (8') -(CH2)g- NR2C(O
)-(CH2) h-; (9") - 2)gé Jﬁlﬂ\ -(CH2) g- NR2C(0) NR3-(CH2) h-; and
(11') a single b 4. The anpo of claim12, wherein Wis C. 15. The
conpound of cIa|n1dQ wheRré&i n H ng A and Ring B are independently sel ected
fromthe group con5| i ng ,of 011/028995 185 tz FL 1 (Lkt")
PCT/U82010/047800/ Th /c undg¥§?fklalns 1 for use as a tyrosine
ki nase inhibitor. 7 The‘%onpound according to claim1 which is used for
the treatnent of @ne of the

> O
oo g0 CO O

wherein
R' is independently selected from the group consisting of hydrogen, alkenyl, alkoxyalkyl,
CF;, alkyl, alkylcarbonyl, alkoxycarbonyl, aryl, heterocycloalkyl, hydroxyalkyl, and
10 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
15  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) (CHp)NRT)C(O)N(R*)(CH,);,
(2") (CH)NR)C(SN(R®Y(CHy);:
20 (3°) (CH):N(R)C(0):
(4’) C(OIN(R®)(CHy);
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di seases or conditions selected fromthe group consisting of col orectal
cancer, lung cancer, hematol ogi cal cancer, renal cancer, liver cancer,
breast]%gmoenuﬂnmabetic reti nopat hy, macul ar degener ati ®aT/Usg&E00¢1880 ed
macul ar é@ghéﬂﬁ¥?on, retinopathy of prematurity, ocul ar angi ogenesis,
retinal edema, retinal ischem a, diabetic macul ar 10edema, cystoid macul ar
edema, reti(®al(CEBENROSIMSs] on, branch vein occl usion, preretinal

neovascul arj o iinduced choroi dal neovascul ari zati on,
neovascuIaFP§ '?gﬁogggggﬁg?g% wi th keratopl asty, glaucoma and ocul ar
tunors, artHKf4Rs, restenosis, hepatic cirrhosis, atherosclerosis,

psori asis, iti @bet;es nellitus, wound healing, inflammation,
neugodegeng-;ﬁgyﬁ di seases and i nmune di sorders in the human being. 15 18.
A pharmace glca .conposi tion conprising of a therapeutic effective anount
of the conpodRd& gfc fencadantly selpgted Hem thetgioup ¢omaistag eliydeeganyand abapt abl e
carrier therefor. 19. The pharmaceutical conposition of claim 18, wherein
t he coqggg' &?9@&:@E%hﬁﬁggﬁﬁg%gﬁﬁghgﬂﬁi capsul es, intravenous injections,
i ntranmuscalar "1njectirons, “l'ocal 1njections, topical creans, gels and

oi ntments, eye drops, eye ointnents, eye sprays, ophthal m c suspensions,

opht hal nic R¥mul si ons, intravitreal injections, subtenon injections,
opht hal bi odrodi bl e i nmpl ant, and non- bi oeordi bl e ophthal m c inserts and
depot s.

Wiy

10 (1") Phenyl;
(i1”) Naphthyl;
(ii1’) 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
15  independently selected from the group consisting of O, N and S;

Ring B can be illustrated but not limited to the following:

O O G

(On

R R! ©
SO PIRG®
N 0 S
R’1

wherein

189



10

15

20

25

30

35

WO 2011/028995 PCT/US2010/047800

18572 PC1 (AY)

12

13

14.

15.

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" 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.

. The compound of claim 12, wherein Z is selected from the group consisting of

(CHL)N(RC(0), C(OIN(R*)(CH,);, (CH2)N(R)C(O)N(R®*)(CH,); and
(CH2)INRT)C(S)N(R®)(CHy);.

. The compound of claim 12, wherein Y is selected from the group consisting of

(1) —(CHz)g—O—(CHph—;

(2’) —(CH,)g—NR'—(CH,)h—;

(3") —(CH2)g—S(0)r—(CH)h—;

(4") —(CH,)g—SO,N R*—(CH;)h—;
(5") —(CH,)g—NR*SO,—(CH,)h—;
(6”) —(CH,)g— CO—(CH,)h—;

(7") —(CH,)g— C(O)NR*—(CH,)h—;
(8’) —(CH,)g— NR*C(O —(CHy)h—;
(9”) —(CH,)g—C=C—(CH,)h—;

(10") —(CH,)g— NR*C(O)NR*—(CH,)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
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16.  The compounds of claims 1 for use as a tyrosine kinase inhibitor.

17.  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 necovascularization, 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.

18. A pharmaceutical composition comprising of a therapeutic effective amount of the
compounds of claim 1, together with a pharmaceutically acceptable carrier therefor.

19.  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.
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