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SUBSTI TUTED BENZAZOLES AND USE THEREOF AS | NHI Bl TORS

OF RAF KI NASE FI ELD OF THE | NVENTI ON The present
wOonuvens7oe rel ates to new substituted benzazol eCT/US2004/034179

conmpounds and pharnaceutically acceptable salts,

esters or prodrugs thereof, conpositions of the new

conpounds together with pharnmaceutically acceptable
STRSTLTEIED, BENYAZUSESSANT USh eTHERROK GAPINHIESTORS bhenr aK DRSS E

or in conbination with at |east one additional

t herapeutic agent, in the prophyl axis or treat ment of

cancer. BACKGROUND OF THE | NVENTI ON The

serine/ t hreoni ne kiR&dd} Erm@MENTéchonponents of

the ipgs ﬁh@geﬁg S{Pvenf\ﬁ -, 5 | kR di bl sﬁhﬁégii Seh MBI compounds and

si gnal control's a co
phatrﬁrasmtncp]ny acr&btabteogaﬂmstasrs roeq:pmhﬂgs theren{} esmpdsitions of the new
cellular stjnuli %enes code for. hi ghl%hconser ve

CQBPS ttRgR W&hsFﬂ’éEtP tieallyt é?q%m@ﬁﬁa%aé@e 2B Uspe o the new
o g@!‘dﬁd& %1@1%1“5’10;1@ of ﬁiecoﬁﬁffna{%ﬁﬁ%ﬁpﬁ lea-lrsjﬂ Bie A&t tthéi’ipeﬁhc agent,

transduction pat hway believed to consist of
irr the ppipbylakisrop sieatenct obemssr. p21 ras, Raf protein

el o AR AR s = =

t r anggg RAF iseind/Medodn®- kihdkel Rt e@aﬁtM@m&ﬁe&s BATIRS RAY/Flitogen-
activated by Ras andM&ms phoryl ate and activate two

Actvited nEro@qsm MKiease n MddFiKatsegnabpgt gloduki rthafe crifielsea complex
%u%scngﬁgl}] Vﬁ %1 1M§ K 211)se ol Qx%grggl[ c%llﬁgg Lmﬁr?l? Ckaf ;génte%/ code for highly

OSI ne Kl nases or ns=~ ac

cdistBge Rerid-thvaingi-dfecifis egotkindkilases (MWK areaksavic & bmd to the ras
Extracel | ul ar Ligand Regul ated, Kinase 1 and 2 or Erkl

ORGEI- k?él}ey are @alﬂ/le’P@l%lﬁ sansdrgtionnathyeryybelighed foagaasist of receptor
t}{rﬁ% pr s/ Seg: i pg R k&&nfﬁﬁs&f %@Qd@kﬂw{a ggn%r%g MAPKRY kinases

i onal program
athRiKCGMAPKO tiriasest h@cﬁaﬂﬁm& pladshharylatenfrinseriptéon faotdrs. In this

Pﬁﬁ% Ref Elei?%ﬁgyaregﬁleolrﬂlfv%:ﬂ@ in/tRag %Pﬂ%gﬁ 3%5? andyptiyglerfive isoforms of

o%@ﬁ'-fAQ'ENRtE& O} o el I@iﬁ%t Rhate Galidy & 1eS58MeRD), Bk are dual
the position of Raf in many signaling pathways

an
smfezltmdbmodmnﬁmsmatkawsesr oBogt themfspsma getete Mit%ee cActivated

KG5i0f P82 PR Bt R Ty A Ficola FRRLG eS| Bnd 2 or

Eganghd Eritpchmhe MPK@%bsIﬂfogﬁQﬂeSﬂﬁny kibsfaRY iadseme tkdiBeription
activation of Raf by receptors that stinulate cellular

facyqr@gn%m phoeiph @ﬁwlathetmran@rd@w@nld@rﬁgraﬁn Regkimesq partigipation in
dj
t}{ejpon Ml@a ﬁk&é;p %ﬁ&%ﬁ%ﬁd p%g eQ”r% esfhgl%g‘f&fxctﬁﬁg such as

pRLifdritiig alff&&iuaubﬁ,guhﬁm,gonca gérﬁ@trm@@ﬁgt&bh and aporitdiss.
SI gnal to downstream effectors, such MAPK
(m t Bgdriths essentipla@leppnsk e poRitinR 9E R ¢ @ gv'@y étgnalmg pathways have

béehdPorSihtbd ?r%n‘?glg fes g@fﬁg '%f‘egu ’ce?ieéﬂdq(?({rﬁiiﬁ {ﬂ)?[ Ey Raf mutants
I nases are considered t e primary tors

il mvarhmelibn rellhespwell i dsefaim amudiés anipheting d:hbdle(rmai uatd genetic

tecfxmques &%3314grg£1§£§ S IIEEI rggrpye E:re]tsess Ctlhe actlvatmr? of Raf by receptors that

stimulate cellular tyrosine phosphorylation is dependent on the activity of Ras, indicating

that Ras functions upstream of Raf. Upon activation, Raf-1 then phosphorylates and

activates Mek1, resulting in the propagation of the signal to downstream effectors, such

as MAPK (mitogen-activated protein kinase) (Crews et al. (1993) Cell 74:215). The Raf
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Raf ki nase has three distinct isofornms, Raf-1 (c-Raf),
A-Raf, and B-Raf, distinguished by their ability to
WO paos0ar3 Wt h Ras, to activate MAPK ki nase paPtmag2004/034179
tissue distribution and sub-cellular |ocalization
(Marias et. al., Biochem J. 351: 289-305, 2000; Weber
et al., Oncogene 19:169-176, 2000; Pritchard et al.,
sel/ihrdeRlide KkiBhQk -ardl BodRPe b AfBe HORDharyRRMs KifasieSnvdileed in the

activated by Ras and phosphoggll ate and activate two
prolfofationef efintel talpeAvmadhi ot at. ELP9 dteids BigchargeSai 19a88).

(cal] ed, Mekl .and, Mek2) .t hat. are d PaGH fd Cixt )

t hr &6 KEATS, 188 e @1%%18 .IS(%%%S’ Klgij%f'fs@%gr Aa%%% V4, B-Rat,
disMn%ﬁEEéﬁ B tthoatBlitKitd dsefacl waRdR &, (d/ABivateNAPKakihed pathway,

Extracel | ul ar Ligand Regul ated Kinase 1 and 2 or

Er ki

tissuecdlistribation bsubrralialasorabiraion faianghyl s Bigstient bHS1: 289-305,

hRC i Ng._.Ccyto i c.pr ' T ' ;
2o YRR e L BT A S, et G o
15RASHMARE, pedHwRafikifdsee meestiaatdd beResane sphosphorylate and activate

cellular functions such_as proliferation,
ol potarenet MHOSH-Actr#F) AFotelndtness Kinasq Faljed Mok nd ek that

t OSI.&; . ACkH | afl of i i

300 B850 .0 DML RL A gy
Agaateddginhses dcarid/aMARK B026abitd Fxtrataliwr 4 igddRegulated Kinase 1

. . 49: - 4689, 1989) (Hoshi | :
ool USSR a3SMARES Ao ot RO b PR g rosone
priffl BiRATIVLAN) OF tanddiptiski fctBRYi R Ringdd bhtidlpation in the

step in the initiation of nelanocytic neoplasia |
RasPIAPEC kpaghwayal influpecesr endseregrliates agmny- pellygoAjmctions such as

prildeiU ] IR AR b A D HE e B iR AR

0CC UK &iviafin$ 8ataion®f @nooBhe Rad%ebs cal b separiai~20f@ofnll tumors
14% of |iver cancer (Davies et. al.

Nat ur e
and e B4 MIBH/ERIO pathvway s actitatedan ~30%n 08 all tymets{Pop et- al., Cancer

R T
hagé Shh@p'tﬁMeB-Rﬁf Rafatiboh nasks slciamqvbﬁgemtci*iﬁbﬂys‘;é;e in _the initiation of
AL T e O
regﬁ%xeisﬁﬁfi%dhé\%t Eﬁ&?gg 311% %cgzt:%ﬁﬁé RSutkidR L the kiHBR SoMhihMof B-Raf

rrantly expre (an” adapter protein that )
ocalisdins66Y%i ofithelananasfl2Raef dojort ¢reciBowa end hdtgf Livge cancyr (Davies

] ' tivat i t at,| f
et Narwe 31790 e 0P (Y i & i e R BB gp5s. 2002
(BRNeek dfi, tanseiatad) $2:600Mi70068, BoRaf have shown
prom se as therapeutic agents in cancer _therapy

( Cr ulmbibitouy ofdRel/ NPRE/IFRE anatlivea) at theslpyph 0§ RaDlinases pargpotentially be
002;: Sebastien et. al.. rr -Ph ' '
efi c 1&@*2 &@ _%fé%%ﬁ,u 15 C'j]@%t}ts a'gﬁmgtﬁn%oﬁg E\]x{1ﬁa§&;eg—r%g$1]%§/§e.ﬁaér r%ﬁ{egr}eceptor
tyRBHeNkeAReL d abtafatddi NaSellahk biytadind Nabases)hinbhdrs ldthh aberrantly
B- Raf and C- Raf, BAY 43-9006, is current Ity under goéng
exposhaliete (i aslapter peatainy el dlovsrstisniaon ofRes Py the Sos’exchange
-2-clini t udi i 1t i - i ..
R R0 Bkl A i e oyl
trfiRrakibiteedf R46-1 Rma@BthaP 8@ nhibit B-Raf have shown promise as therapeutic

agents in cancer therapy (Crump, Current Pharmaceutical Design 8: 2243-2248, 2002;

Sebastien et. al., Current Pharmaceutical Design 8: 2249-2253, 2002). In addition, an
orally administered Raf kinase inhibitor that inhibits both B-Raf and C-Raf,

BAY 43-9006, is currently undergoing worldwide clinical evaluation in phase I and II

2-
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Di sruption of Raf expression in cell lines through the
application of RNA anti sense technol ogy has been shown
W 00s0pRress both Ras and Raf - nmedi at ed tunor i geei/Tb1094/034179
(Kolch e al., Nature 349:416-428, 1991; Mnia e
Nat ure Medici ne 2(6):668-675, 1996). In recent

studies, reduction in B-Raf |levels with RNA
clihiBiiehd B GRtibAts REthaeAR tE 6f hligratiks, datliding npelabaas (Tuveson
I nhi bition of the MAP ki nase cascade, di m nished
et g, SlanterGall 4:e9c9Ha008Y, and the inability to support

anchgorage-in endent cel . . ( t Ak ot

Co i85 Y RELGDsS bty UL G P pfhcaion of R0
antigeRdd Lt_t:%_{n%_légiyv thabeBéend Ieslﬁswhbi&ﬁfa@p&_xhi Inithi Rgs edirfd d(%je;fynediated
bt i 2 ot B8l S b 42 G Fectcne

2(63 ;1 %%%gg 59%@1 ;ﬁ ;geﬁg stuéiez,]rgdﬂtgign éﬁ BARSS Ri¥ds viil?RAdBterference

r patents and patent applications
in Shglgesha tdells useuledl Rafa kiofawel inttibibion ovfs tifeo MAP elingsggceascade,

s sel et Suleoiad o By o Bonf B filnae c
e OEaE0 4 B 30AR05RANT: 0200 1A0IP 154 and

, or for treating breast cancer (see, )
e. g.SevtialS RaPakipade Mdwbitads 3B8e Igen dsqrited) @ exhibiting efficacy in

. .6, 458,813, 268,391, and 6, 2 467 Li she

iigpigeisapot e AR TR L W0 501 b e J P iy SPRES. Pt Nos

6, 3R 787683 OINPOUIIR RS 17160/ 6, 4588 185 6/30%, 4677 narsies, 268,391). Other
iI'nhibitors are di scl osed in W003082272 and publ |,shegl .

patdn®. aiRhipetent Applidatians cneeest tropseo 9b Rag Kingse ks for treating

hese bl i icat i o '
B " CEAATRL GBI P12 0894 61 098 shcnd . P
Ap'%waﬂ?@%ﬁal@ﬁ jdg@okmﬁm ma:s;oneiml@u 080 10016 EH!; ed 280 H0086975), or for
co ounds an ar naceutl ca ce a
trephR duFaSHCaBEY e NG g Sa RBHIORPY-1 éﬁ%ﬁ%ﬁc&ﬁéﬂmo’ 6,458,813,
| &4 nedr (oA t
6,%”%%};, §‘§Cl ?,?QE,(ALE’;{ #Aﬁz;ubﬁﬁ{eaﬁ.s.aﬁa%e& _Aq)gheaﬂmqtlo. H910014679).

rein, and are independent I_Ig. .
sel aCdreth bermardle cotdpdunds-aDd their Gse, asvibasrlanase fghipigors are disclosed

in %g}{)g&gﬁ@ én%%\é\fﬂs%ﬁs f%g&igpg)ﬂg%&%ltlg&t@l{%@ﬁﬂgﬁ ?‘xlprowever,
thé@%?ﬁ%ii&lédsa{pgy(ljicat?ons%ooﬁotddisd'l(%esdi@§z§rbbkle&1@ide @bmpounds of the present
un a

ubstitu kyl, cycl oal kyl, heterocycl oal kyl,
inwgmyion. pol ycyclic aryl, polycyclic aryl al kyl,

het eroaryl, biaryl,
het er oaryl het er oa#'\}ﬁvmég@g@gﬂ&g’%ﬁhélﬁﬁg& Is\]t ituted or
unsusk i dkeciddoveakiy! congdduady ahl ypharthassatiedllyy baveptable salts

am no, am noal kyl, cycl oal kyl, heterocycl oal ky], [, .
théreoBomestars hawng v @WWW@@C&&)@@US%PR%OWES tLereoafr afe provided

ol BRI Sl gy

Ro
X3 N O S NN AR
A1—X2_<<X I P | N 0]
! (Ra)p (Ra)q (D

wherein, X; and X; are independently selected from N, -NRy-, -O- ot —S-, wherein
R, is hydrogen or loweralkyl, provided that at least one of X; and X3 must be N or -NRy-;



| ower al kyl het erocycl oal kyl , aryl | oweral kyl ,

het eroaryl | ower al kyl ,
wa@bdogloareyal kyl het er ocycl ol ower al kyl , or PCT/US2004/034179

het eroaryl | oweral kyl; is hydrogenor |oweral kyl; each R

and are independently selected from hydrogen, hal ogen,

hydroxy cyano, |oweral kyl, or | oweral koxy; and p and

lsﬂﬁlﬁp%ﬁld@m W- Owhérem%n@sro 3, 203 01a4

h t I bl I
P e EoSBAe L SHB BHt,
lm da ol e f f
pol SR e #gfk@ff&%%r%a&l?@% (e, o
hgéﬁﬁhﬂﬁaﬁ or a pharnaceutically acceptable salt,

est th | h '
s o T
or I I
o RS ol e o RS BeERydont iy hetroas
allgtesaliaifctersaydoalied) ditesvarplaligt,ugyddedkdoeralial,| hetotopgeloalkyl-

10‘;%{%?’&53%5%%;} ggp}gsg)%?zﬁs}t %ﬁ(ﬁ ed ﬁe@ﬁ% &%?%Po%’eialﬁ{de a,lkyloxy-
al lheté'f}?g%cl%l‘éggf‘aﬂggféﬂﬁger N&welly phar maceut i cal Iy

ester or prodrug thereof. In yet
10 ot hék: ishydwieer At wWerdivsubst i t ut ed benzi mi dazol e

COMAD q% %(ﬁR%r %' ﬂﬁ%ﬁﬂﬁeﬁtﬂﬁ sdQ U Bl My droFen, %ai& gbY) hydroxy,

wherern are”as defined above; and
cyano, loweralkyl, or loweralkoxy; and

p and q are independently 0, 1, 2 or 3; or
a pharmaceutically acceptable salt, ester or prodrug thereof.
15 In other embodiments, new substituted benzimidazole compounds are provided of
the formula (II):

Rz
N ®) N N R4
ol O
N Ry 7
R4

D
wherein and Xy, A, Ry, Ry, R3, and Ry are as defined above; or
a pharmaceutically acceptable salt, ester or prodrug thereof.
20 In other embodiments, new substituted benzazole compounds are provided of the
formula (I1I):
Rz
N O N N R4
el LY
X4 Ry N © (11
)

wherein and X1, Xz, Ay, Ry, Ry, and Rj are as defined above; or

a pharmaceutically acceptable salt, ester or prodrug thereof.
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R5, R7, R and R are independently selected from

hydr ogen, hal o, |oweral kyl, cyano, hydroxy,
whaltosloanzes al kyl , | ower al kyl oxy, hal ol ower al kyl BRE/S2004/034179

| ower al kyl t hi o, hal ol ower al kyl thi o, and substituted or

unsubstituted cycl oal kyl, heterocycl oal kyl, aryl, or

heteroaryl; or a pharnaceutically acceptable salt,

est g{ggr : 2244 O%gg,gg' t ;

newqél?glgetri ut éigg %Igﬂg{e%p%lg%ﬁﬂteeﬁgggnpou%% are ap%r%%i %%V&ded of the
fogfulaliB/ormula (M): (CH N RIO R.NL R R12 (V)

wherein R4 R7,R andR9 are as defined above; -5-s O,

2, 3 or 4, R, and R independently selgcted from

hydr ogen, hal o, | oweral kyl, haéol ower gl kyl .

hydr oxyl ower al kyl , Hl oyérat Ry-o ‘al kyl oxy,

| ower al kyl sul f dnytN—1& al kyl sw,fonyl , and

substituted or unsubstX Rsl kyl, Iv)

het er ocycl oal kyl, aryl, or heteroaryl; and Ris

hydrogen, , |oweral kyl, hal ol oweral kyl,

hy drQperbipveer, @llkRL,R%, aMER iydsaiefined@svepmer al kyl oxy,

| ower al kyl oxyl'ower al kyl , "and substituted or

uns ubplidrinaéaticalichwaptlyle salietster ocyolng therkof. aryl , or

heteroaryl ; or a_ pharmaceutically acceptablge salt

est et § P%/ S Gerbehisats | new; %&bﬁ‘éi“teésg lfatzﬂlg compounds  are

1 ' j .provi des methods for treating Raf

pr?{éﬁaggggthg?g{%é?z)'i n a human or ani mal subject in need

of such treatnment coHpri sing admnistering to said

subj ect an amouPt of & compound of formula (1), (I1),

(rrr)y, (rv), (V) (VI) effective to reguce or

prevent tunoRg i '

Rot he subject. In yet other
aspects, the pre i nvBRL ooy ds for
treating Raf rek tecHiN:I-i—{or nmn r ani mal
subj ect in need of such Nreatffeng,c i sing

adm ni stering to said suﬁhect an anmount of a conpound V)

of formula (1), (Il), (1IT), (1V), (V) or (V)
effective to reduce or prevent tunor growh in the
subj ?ﬁ%refnrRC?{TbRn%ﬂ RN oW Jdtefihed B, A addi ti onal
agen or the4reaatnefit of cancer. |n yet ot her
aspeRt,s Rgt Ry, pRgsamt Ronventindepepdaniydededtére rizgmeubydrogen, halo,
conposi tions conpri si n% at | east one conpound of
¥

lofvsra¥kitla €ygno, ( Ihyyltoxyy | lplcy(weygl,kylé V)loygerakkvlqy; n haloloweralkyloxy,
loweralkylthio, haloloweralkylthio, and substituted or unsubstituted cycloalkyl,

heterocycloalkyl, aryl, or heteroaryl; or
a pharmaceutically acceptable salt, ester or prodrug thereof.
In yet other embodiments, new substituted benzimidazole compounds are

provided of the formula (VI):

R7 Rs

R Ra

9

N o RN N (CHZ)n\ R1g

SN y | \n/ N/\/

Rs ( N O
N R 7 K‘/N\
! 3 R14
Ra

R12 (VD)

Re

wherein Ry, R3, R4 Rs, Rg, R7, Rg and Ry are as defined above;

-5-
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conbination wth one or nore additional agents for the

treatnment of cancer, as are commonly enpl oyed in
w@anwses72ther apy. I n yet other aspects, the preBEnUS2004/034179

i nvention provides a conpound of formula (1), (I1),

(rer)y, (rv), (V) or (V1) for use as a pharnmaceutical .

The present invention further provides for the use of

S ot et ur o bF & ki varent {or 4 he ) *.

| nuracture . o a | n r

t r edturedfd oRiz e e‘P@ePPHéeIE]@rrﬁggﬁaé afg‘fmt h’é‘g%% ﬁkﬁkb ploweralkyl,
ful i the t { L i i

nefHRERE SR PP PG PR RGHARS, towerail

suB69/12nghloRAAIRPRE MRl | Phdddebstie@edi e munselsstiortatt alcloalkyl,

cancer, lung cancer, pancreatic cancer, |eukem as,
hefsresyelopkkyb andeer hetsroriyhigndancer, breast cancer and
lun §R1§ 0B RIroget) € 1dvid IRy l, aflofdHidriIRY], By @k @ eralkyl, loweralkyloxy,
conposi tions, nethods of use, and nethods of
halodewiéralkyloxe, Rsvetdlokyledeiatiyl mddebstitited odesmbittuiedgycloalkyl,
of the invention. -6-DETAILED DESCRI PTION OF THE
hetorgayeiorbpl. AAC WAENPAYE %5ccor dance with one aspect of

€ K %eu%&%%cﬁ%abl@%,%&@ﬁ&ﬂ S8ed degagrazol e

conpounds an eutically acceptabl e salts, |
est dntixr aspads, ulys ptesentéovention preddesdmethods fardraatingniRaf related
disgo:r ' (N'ln) apn leirrngslnn@ aagl?mg g_s%j\%ﬂg ?12 ie[ﬁe%ajg ¢ lu%lg/ Zﬁelza%%tﬁﬁ:td comprising

$ ogen or
adhBURIAhE ¥ aioPELg()jc%:% %ﬁ‘ ﬁﬁ@aht Gita doRaRun@BEf@MuRNT), &g), (mfs); avy, (V)

beN or -I\CIJR?Z-; or (CHE wherein is O,
or ZYD)ZEAfective to redwagh tprevgntigmsr g b8 thersupiset- al kyl
cycloal kyl . heterocycl oal kyl. ryl, | ' I :
pol )}nc%eglc?t%era?%ﬂe%\tﬁky‘fe, P %?r% rlg‘ée%]}ﬁl %r?glfl gf&éﬁ&saﬁy treating Raf

relARldediosrarisainyd hufifan et neal yibjedt dhared lof sush Medimege comprising
or substituted or unsubstituted |o

ral kyl
adaiinistepat ky$aid Fehieat an RYIODRYQ! EGARIING AT fSRIa/D, (D, @D, (V). (V)
| k | . . r:v| . . .

U AL 1, PELELPEHELAR by 5t iy ESERIA combinion it
legy shoaddiydrabegalt Kot the tredteenicyfcdanadrky| | ower al kyl

Lg}'ﬁ%ﬁ%&ﬂ%&&ﬁ%@; :tI?ealpl;ggLﬁt %%ﬁtgo%vgr[o%lic@él therapeutic compositions

e&@b%h'&w%rﬁiwll, m, (), (IV), (V VI) i

Coﬁgtﬁe% a%@H%%/\grﬁgl {<y ; ig hydr oélen(grQI )OV\(BF)3| &yl); (e%\coﬁ VD n
coRbimatbnREithaore pndeperadditiohyl sgdnésc fasdthe reeathgrir ofgesncer, as are

hal ogen, P droxX c% no, | oweral kyl, or | oweral koxy;
CO&HHO%YSH’@ (.é'eglué e Ent Iy 0, 1, or 3; or a

?Earﬁafe@ Wikes HshdttAGEE PcabitEndettion [R6V¥iGEs @oRposidigl formula (D),

er eof .

(ID), (D), V), (V) or (VI) for use as a pharmaceutical. The present invention further
provides for the use of a compound of formula (D), (ID), (I1D), (IV), (V) or (VI) in the

manufacture of a medicament for the treatment of cancer.

The compounds of the invention are useful in the treatment of cancers, including
malignant melanoma, papillary thyroid cancer, cholangiocarcinoma, gallbladder
carcinoma, colorectal cancer, lung cancer, pancreatic cancer, leukemias, prostate cancer,
ovarian cancer, breast cancer and lung cancer.

The invention further provides compositions, methods of use, and methods of

manufacture as described in the detailed description of the invention.
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In sone aspects of the invention, in fornula (l) is

-NR4-. Thus, in sone enbodi nents, new substituted
whewsiosi2zdnzol e conpounds are provided of the fPCTHUBZ04/034179

(I1): RK () -7-wherein and A, R3, and are as defined

above; or a pharnaceutically acceptable salt, ester or

prodrug thereof. In other enbodi ments of the

| nvenbiEALT ¥B DESORIHOKOF THE PREFERKED BMBODIMENT

Thus, 1n sone aspects the invention provides new

subdh |abwéa;t10b evidaood @p@@mﬁ therptssent invietidng mmlsabxtmtﬁq benzazole

cobgpoubds T metutecrny SesrfiesTs Sy O pbfiled Bt Weprovided

of BEO@EMglat(er eof . I'n other enbodi nents of the
invention, is -NH in formula (1). Thus, in sone
aspects, new substituted benzazole corﬂ)ounds are
provi ded of the formula (IV): RN (I\/)izvvhereln X, and

R3 are as defined abové; [y

accept abl e sal taA,—esb odr u th re In yet

ot her enbodi ments of t nt i onxN NRAP is -NH, X3

is N X4 is -CH and is in '?rulaﬁS))qhasthe ()

structure: wherein R, Rg, R, and R are independently
sel ected from hydrogen, hal o, |oweral kyl, cyano,

hy drwatein 8l ahOWE bR 1hﬁépenﬂéiiﬂ§?rsalekf¢ﬂ(ﬁbynN -NR4-, -O- or —S-, wherein
haloloweralk | ox | ower al kyl t hi o, hal ol ower al kyl t

Rupbydrosen ot @M@éﬁl ¥l proyissd ﬂhaf it lsest ope phX1 R Xs Tt 16N % NR4-;
net o O8Y REPAKILH, ALY luhein AL 603! Ylor 4ThuUS, 10 some

aspect new enzi nmi dazol e conpounds are
pr ovApIeld gibstitieedt o nuhsabsgtiyted - gkp, F@}@loai»kyé \hetggrsyelpplkyl, aryl,
R3 and R4 are as defined ﬂ??ve and
polycyclic aryl, polycyclic aryla heteroaryl, biaryl, heteroarylaryl, or
heteroarylheteroaryl;

R; is hydrogen or substituted or unsubstituted loweralkyl, alkoxyalkyl,
loweralkyloxy, amino, aminoalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
alkyloxyalkylheterocycloalkyl, heteroarylalkyl, cycloalkyloweralkyl, heterocycloalkyl-
loweralkyl, loweralkylheterocycloalkyl, arylloweralkyl, heteroarylloweralkyl, alkyloxy-

alkylheterocycloloweralkyl, or heteroarylloweralkyl;
R, is hydrogen or loweralkyl;

each R3 and Ry’ are independently selected from hydrogen, halogen, hydroxy,

cyano, loweralkyl, or loweralkoxy; and
p and q are independently 0, 1, 2 or 3; or
a pharmaceutically acceptable salt, ester or prodrug thereof.
In some aspects of the invention, X; in formula (I) is -NR4-. Thus, in some

embodiments, new substituted benzimidazole compounds are provided of the formula

(D):

$2
N O N N R4
LT
N Ry 7
R4

(ID



R R and RO are independently sel ected from hydrogen,
hal o, | oweral kyl, cyano, hydroxy, hal ol oweral kyl,
wO ows03i2ky 1 oxy, hal ol ower al kyl oxy, | ower al kyl t PEDUS2004/034179
hal ol ower al kyl t hi o, and substituted or unsubstituted
cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl; or
a pharmaceutically acceptable salt, ester or prodrug
t her wibfrein andr ¥prigs Bt By, IRkeandRy areen-defiféd ibdge; or
enbodi pents, R, R5, R7, and R may be independently
sel ed PRYIREFHCaly peasRiahisi selt, ¢syad oo gendrugtieeod, f1 uor o,

nmet h . AP - pr |- butyl,. tert-hytyl
ot ] 06! BboaileBRYCe eI RaBR e B Sy “CHE T rormuita
Thus, fih samonmpeayd theiiaventioptprbvidangevs Wisdinibd 86hA%0le compounds of
5 uzsub tgﬁgped phenyl, phenyl oxy, furyl,
th{’ ? \ furanyl, tetrahydropyranyl, pyridinyl,
trifluoronethyl pi peridinyl, thiophenyl, piperazinyl,
and norpholinyl. In yet other enbodimeRfs, in fornula

(V) has the structure: whereingn is 0,4, 3or 4;r
is 1lor 2; Xis,-C _{:’N Il any™ ar I ™elep ently
sel ected from I’]A‘y"dr e | over aljkyl

i
hal ol ower al kyl , hydr ox§1 ower al Ryl , owerQaI kyl oxy, (IIT)
hal ol ower al kyl oxy, | oweral kyl sul fonyl ,
hal ol ower al kyl sul fonyl, and substituted or
unsdﬁh@rﬁlﬁl@lfiéé(m%h‘bﬁlﬁqug, dndtleyr ave ye lefaledyaboveany! , or
heterqaryl; and is hydrogen, |oweralkyl,
hal dt apauiirallsrgeriable salbeatek g1 profiuigahereedy | oxy,

hal qhQu&e, Pﬁﬁéﬁts %f;t}f@ ﬁ@e%ﬁlngi%%l fé\gﬁ}? | ifflyfjoﬁnqu ?I). Thus, in some

substituted or unsu rtute

10 asprstss nowysubstitiitky benzaryle compolek @Fopoyided bR the @6@aula Iv):
presently preferred enbodinments, r is 1 and -9-X4 is
N. Thus, in some aspects the invention, provides new
substituted benzi m dazol e conpounds ar& provi ded of
the formula (M): R RI> A Hn R, R3,
R4, R5, R7,R ahdRoON ; is 0, , 2 3
or 4; are independentIXf Se 1 h§ﬁrogen, hal o,
| ower al kyl , hal ol ower al kyl , hydr oxyl ower al kyl ,
| ower al kyl oxy, hal ol ower al kyl oxy, | oweral kyl sul fonyl,

hal evieveh & kx| ), RoMld R AR a5 HbSddtabbsd 2T

unsubstituted cycl oal kyl, heterocycl oal’kyl, aryl, or
het empharydceutivailymychptabinsalt, edtev@pabdeub thereof,

hal ¢l ower.al kyl , hydroxyl oweral kyl , | oweral kyl oxy,
?n y\é\Fotﬁer é/mboé?%ents of the 1nventio¥1, X -NR4-, X5 ig/ —NH)-/, X3is N, X4 is

15 -CH- and A, is in formula (I) has the structure:

Iv)

wherein Rs, Rg, Ry, Rg and Rg are independently selected from hydrogen, halo,
loweralkyl, cyano, hydroxy, haloloweralkyl, loweralkyloxy, haloloweralkyloxy,
loweralkylthio, haloloweralkylthio, and substituted or unsubstituted cycloalkyl,

20 heterocycloalkyl, aryl, or heteroaryl.  Thus, in some aspects, new substituted

benzimidazole compounds are provided of the formula (V):

-8-
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hal ol ower al kyl oxy, | oweral kyl oxyl oweral kyl, and
substituted or unsubstituted cycl oal kyl
whedosnayel oal kyl, aryl, or heteroaryl; or a PCT/US2004/034179
pharmaceutically acceptable salt, ester or prodrug
thereof. I n another aspect, the present invention
provi des nethodzaof tw.eating human or ani mal subjects
suffering from a{Raf Pel ated di sorder, such as cancer
Thus, the presen ention provi des net hgds of

treating a hJfan 'nﬁﬁal_subjeﬁ} in ne@ o% such
0

treatment conpri h ad fect a

t her apeuti cal | y Raf f &€t t of|a onmpgund of

formula (1), (1), (111) NI, SRy (M) above,

ei ther alone or in conbirgtion with other anticancer )

agents. In other aspects, the present invention
provi des nethods for treating Raf related disorders in

a huwhered RAMRARL a88B),064¢ ad defde@dbdie; sch treat ment
conprising admnistering to said subject an anount of

a cofpodied B1: Rer#ifl Ry 1are ipdependqotly peleqied)fram fixdrogen, halo,
lofisHiER: SRy eootieny: MRSy he Ty dalHiotyny BHelasteralkyloss.
loRVePalk {180, MERAIS18® e falty 1thi 2 atanA Y sBeinited aled uﬁé&,@ﬁﬁ%fdf dyloalkyl,

a human or ani mal subject in need of such treatnen
heterapyalealky), amhionheteraiyigot o sai d subj ect an anount of

ot £ oL pRBReSlicull BeBinblo)salanickor hisids it i vefygbentative, bu
naulbngote ¢mbambitaak i,dRy, R4, Rgand-Rdmbe s tindependently selected from,

addi tional agent for the treatnment of cancer. A nunber
fop exapple oy dsogams rllars duory anatiyls hylepiopsl isgspropyl, butyl, zert-butyl,

' i p ' ] for e i .
A e B B TR B S cepnd bttt
orpresebdtitited ephémyh, ceihelonhat &syl, bittrahgdrofiradyl, M th@shydopyranyl,

a nini%ﬁhati%%aat NnUNEer ous nticancer,agents such as:
pyé‘g]éWt‘str grometiieipendigyh duprhenyly pipsiaeingb apd awrploligyl.

rib : i o ; gs;

bi ol e afer AbARAEhS R in Srfue (EPRATER il

antitunor antibiotics; thinetabolites; hor nones;

pl ati num conmpounds; no4T Vﬁhgh Rfpodi es conj ugat ed

W th anticancer drugs, toxiw§, amd/ or radi onucl i des;

bi ol ogi cal response nodifier's Ngqﬂinterferons [e.qg.

IFN-a; etc.] and interl eukins ke.g. IL-2, etc.],

etc.); adoptive inmmunotherapy adfents; henatopoietic

growm h factors; agents that induce tunor cel

diff&ﬂ{?ﬁﬁnﬁ%bopjig' 4.all-trans-retinoic acid, etc.);

gene therapy t€agéents; antisense therapy reagents and

nuclrastiod@s; tunor vaccines; inhibitors of

angbggﬁqgﬁignbﬁnd the |ike. Nunerous other exanpl es of

chenot herapeut| ¢ conpounds and anti cancer therapies

sui tRyyl ewntloR, %dmhﬂél‘jeﬁlﬂﬁiﬂgo Relettbd b8 BYE6L&S Skhlo, loweralkyl,

compounds of formula (1), (I1), (111), (1V), (V) or
halolowyeralkyl, k hydroxymwenadkel, s kivwdrallylory,t Heldoweralkyloxy, loweralkyl-

suff§Rl T hE STDARIERL S, 23hd SRS ubntSEY cyloaticys,
heterocycloalkyl, aryl, or heteroaryl; and

Ry is hydrogen, loweralkyl, haloloweralkyl, hydroxyloweralkyl, loweralkyloxy,
haloloweralkyloxy, loweralkyloxyloweralkyl, and substituted or unsubstituted cycloalkyl,

heterocycloalkyl, aryl, or heteroaryl. In some presently preferred embodiments, r is 1 and
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conpounds of the present invention conprise agents

that induce or stinulate apoptosis. Agents that induce
w@p@pshaRrs i ncl ude, but are not limted to, raPCHUSIING034179

ki nase inhibitors (e.g., epidermal growth factor

receptor [ EGFR] kinase inhibitor, vascul ar endotheli al

growm h factor receptor [VEG-R] kinase inhibitor,

X sowobllas) i semné Rspaet B ineseph @rovidéshrlw sisisged benzimidazole
I nhibitor, platelet-derived growh factor receptor
hﬁfEEQSmepﬂnmkdoﬂﬂmﬁmmumaﬁﬁhd Bcr - Abl ki nase
i nhibitors such as deevec(r) [imatinib nesylate or
STI- 571]) g, antgsense nol ecul es; antibodies [e.g.,

Her cepti n(r z_apti - HER monoc! onal anti body and
Ri t uxan(y O nonocl onal aﬁtlbody]

anti - est rog f eqe ((}Hgm(l f n] ‘R1o
anti -andro enspy ;@ @r al ut arrNde
finasterid an1 Nket@conazoﬂem/

hi B¥tt or s

cortlcoster0|ds] clooxyg%nase 2 (COX-2)

[e.qg., Celecoxi b(r) mel oxi cam NS-398, and R1z VD

non-st eroi dal anti i nf | ammt ory drugs (NSAIDs)]; and

cancer chenot herapeutic drugs [e.g., irinotecan

( CanpltepsiarR;, Ry, RGRG; Rg, R, IRgbad i ave ag @funddmboye; ) |

dacar bazine (DTIC(r)), dexamethasone, mtoxantrone,

Myl dtialgds3. 3o 16, cisplati num 5-FU, doxr ubi cin,

docq{ﬂ%x ednd( Raxo4er ﬁ@é%en@énﬂya)é@ﬂected agambagiidgen, halo, loweralkyl,

al des! euki n, capeC|ta ine, and Iressa(r) (gefltlnlb)]
hatdbWweraliyl,Si kgld&iﬂyhgvmllkyl; ull@seralkeioay) dedolandratiytiadki, n dmveralkyl—

and st aurospri nd the |ike 11-In s

suanddi rliag]qlgwg]aﬁ](yhp onMpeapd ofsub:ﬁgutpﬁvéﬁt ?%t}?ubstltuted cycloalkyl,
hg&9%8£ﬁﬁ%§ﬁ€?9pg;ﬁmﬁ dﬂEEd i n combi nation mnth

i nvention include,
exanp 1elS héié@ﬁ%ai‘i“ﬁ%falkﬂ»lh%’tl%%ﬁl vk, éﬁé@é&@r\weralkyl loweralkyloxy,

TS SIS ST e S QLS BRI st

heyérmlﬁh%@lﬁypgr hétBRbiyMidy,  ant hr acycl i nes, rituximb
and ‘trastuzumab I n ot her aspects, the present

i nv mha@mamvallie&ﬁcmwablnﬁ@lwsietm pr@émgdbﬁ?fﬁofans

co one. co und

. nI 3\90 r\?sPecgat?xﬁ éaires\ﬂltt anq qn agr%glggg ter‘::flllcﬁs of tl‘e!atmg human or

anﬁﬁ@leﬁbﬁ@{s%@ﬂhhg @Fons biRA bél@teﬁ@iso@dim fichtas ahnm tThug the present
human or ani mal subject, _either alone or together wth

inyariien @mmd@&ﬁ@@ho%sg B sating, aobyein 45 eEna, sytiRet gp giseof such

trea;}x?e %@n@{n%’ddgrﬁﬁﬁlﬁhg ?f' ﬁe%kgw{@ {lﬁca?(y/ ?ﬁ%ﬁﬂ&m ofa

oﬂﬁﬁﬁmdi befd fdraruda n(l), | @)y €D)pt(BE), @ pect@]) tabever eithentalone or in
i nvention provides conpounds which are inhibitors of
copphanatiopyieh pther WHGAREET 28§ e the enzynme is a
downgt Jtﬁ&'ﬁs?fe&? ChO'pr :ﬁga&gnﬂ%%errhohgﬁo{qﬁ@st ARtholdS BéDirda@hS Raf related
are use pghar maceuti ca npositions for human or
dumd@cs | maray lwsenwoer siinahisobjerorin ofeedhef r suchk inatgent comprising
is i

sl 45 st oug e G diiok “atmeaped SEPTFe & (ETRDS @) o

(\ﬂ) REREHI 16 4bdice ok BRVEANAMP EHvAR th tisefiblecti N t he
treatnent of human or aninmal, e.g., nurine cancer
si ncla yé¢teother aspects, the present invention provides methods for treating Raf

related disorders in a human or animal subject in need of such treatment comprising
administering to said subject an amount of a compound of formula (I), (II), (III), (IV) or

(V) effective to reduce or prevent tumor growth in the subject in combination with at

-10-
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progressi on of these cancers is dependent upon the ras
protein signal transduction cascade and therefore is

waaEsepRrbl e to treatnment by interruption of tPEI/US2004/034179

cascade by inhibiting raf kinase activity.
Accordingly, the conpounds of the invention are useful
in treating cancers, such as, for exanple, malignant

1638 GROARIiti LR labdR r %@ﬁé&iﬁrﬂgﬁ%ﬁw. A numb%r ?f suita lgl anticancer

chol angi ocar ci noma, gal | bl adder carci noma, colorec

agenitiorbe usgd @s cambimation thecapentidscare amttemplated fise tdedia the methods of
r capcer varian cancer, breast cancer and o

o AR B e B PP e GocF SRl s bt B limited to

adindst00R M HuhBdhs eXAECcES agdhtd Galh Wt %%eh%ggﬁm%lgg apoptosis;

Raf Kinase activity of no nore than abo
PAyREcleqiisics afe. 8 rdhozmes); t pelypeptides (8@.,nihzyasesie dsugse chiological

0t ) i i on. d .i bed g | |
T T TV —
phatieura cropoondds; ohotdetorial @sgddidsny@idata With Lm?gaanf%&gé)ﬂﬁgs, toxins,

t |nEJ bit, include A-Raf, B-Raf, and CRa
and/@irigdiopuclides biplogtcahrespanse mashtisrs (. iintsrfevons ¢hg. IFN-a, etc.] and

iMEGRURES ast . vit f . f .Ki nase) .
Hﬂt%% hal f-[iéﬁ"gg[ler% étiyl’ve}écl'g a& p%@g en a0|£h\%§a%g &%R%ﬁ’r&??ag?poﬁ?@ growth
fagtoes eagentsrithen fridoce haver bedkdiftiraaiavien gelg! all-eshi-Rithoic acid, etc.);
i nhj;bitory activity against Raf. Conpounds of the )
geﬁ‘n"eg’ﬁﬁpyi ¥R?§?ﬂ‘tﬁ’o ﬁn%%%?qee (hepny ESAsEws tandn nyeteidapst Hmor vaccines;

inhBHRECSH Ardidithe®, JAQ tHOliRe t me@hﬁﬁm%ﬁﬁ%@ eof chemotherapeutic

preferably, no nore than about even
coprpuadsitang ansicamasr dherhpins abitatile fonbbadniiRisaatorredth the disclosed

oBREEETS Vbt G200 SUENPRH) BEPLIME KRS SRR S n e
arherein, the term "benzazol es" i ncludes benzi m dazol es,

benzot hi azol es and benzoxazol es. The phrase "al kyl "
r ef eilsPregerggdk pmbedisiepts, tahticander agant émtbai wsed in combination with

: .the.phrase.inclu strai ght chain )
e gL R prb e e B R0t s B SR TB L hTaee apoptosis
Agentd tHat irideiey lapoteqit Yrcludes byt are R Yiknited @6 YiadiaBAEIGHAse inhibitors
dodecyl and the |ike. The phrase al so incl udes

(et aRItFEIAE 1EEP W Bt rrsceptors (R GFRhkingpinhibifdey vassnlan pdothelial
B 8 et N Sk b N B e
[FGFR] - ?H(n@% Yinhibi Cﬁﬂa@dt-ﬁeﬁved%r%&ﬁc)or, rec%oﬂ‘!%?ﬁ%]_l I kinase
1&%%(@')]§%M%%}@1gors S\@%H @C}}@q(sf%g? ii-n}atini?l;(_pnesylate)or STI-
swcﬁé%%eé@déﬁtﬁ%& aqt@?% [%%@Hﬂ?& a)nﬁ:%@%%g%nl\l antibody
an;ld?t@parx]l?cﬂ(lmﬁ?m ﬁ@d@bh?lcwm@lﬂdaﬁﬂéﬁﬁgﬁﬁﬂfh%jl thloxifene and
nd.others. The phrase al so. ingludes cyclic a , ,
‘a“é?}é}ﬁ%’ > S %'aggrog%l o&‘%pyﬁl}ﬂa@?}gﬁo bﬁ‘??}l{‘m&%l Oé%%wﬁ?’ amino-

leyibbabix ketocbib R @Rd YbrticBRerotk]] SR HGS. s
® substitutegmmﬁth straﬁgh? and gﬁaﬁ?héﬁk%ﬁgg%égﬁg§$Q?Qﬁnbnms

[e-gr ofrplscargbUefmelesicano dS-398usandh eopiviensdal akityinflgmoafsy  drugs
(NSAIDs)]; and cancer chemotherapeutic drugs [e.g., irinotecan (Camptosar®), CPT-11,

fludarabine (Fludara®), dacarbazine (DTIC®), dexamethasone, mitoxantrone, Mylotarg®,
VP-16, cisplatinum, 5-FU, doxrubicin, docetaxel (Taxotere® or taxol, dacarbazine,
aldesleukin, capecitabine, and Iressa® (gefitinib)]; cellular signaling molecules;

ceramides and cytokines; and staurosprine, and the like.

-11-
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includes primary alkyl groups, secondary alkyl groups,
and tertiary alkyl groups. Preferred alkyl groups
WO p@s0s75t rai ght and branched chain al kyl gr oRgEUSI004/034179
cyclic al kyl groups having 1 to 12 carbon atons. As
used herein "l oweral kyl" includes both substituted or
ﬁnsubstituted strai ght or branched chain alkyl groups
av rQ
P Sores Aol G} 8 ERANER B @hakPagenis p be used
in pdfdi’]ﬁbihatldrﬁ QLD PyBmpoimdrUtof] thet @résehmuwentlmeolpemdgl,l for example,
trifluoronmethyl, pentafluoroethyl and the
dagaghasing, wnot@%u ($aDqieApIY eTaE] B’i‘ﬂeb ér@‘bm‘éfa%lh %&CQMOFH carboplatin,
Y, ni a 0 d
cisp ey ; (ERBELY A pe 0 oA PG S uSloiand imatini
anthyabyolyesstibsimitrettrdsowemabkyl i ncl ude chloronethyl,

EL: ﬁg' o %;,rgéprép’qlsu éegggqrﬁgqr{eltn%%/}'&} tel fkt/éo rp% L)élutical compositions
coﬁl‘g) ?goﬁto&%@ ¥he JB8f é)t){lﬁk[ Q)pfhﬂ)%ma ang trire Vi ke.v @bi@her with a

| e substituted | oweral ky noi et i es i ncl ude, for
phmvpumanarmcmbleaqmawyble @madaamatra@qn to a human or animal

carb noal k Icarb I IkyI

Su}é’leflt# é’ﬁﬁ%gfeﬁm‘[ eé|"‘¥%§ a\éﬂa%ba SyTan noal kyl
am rIﬁaJ)thi@IXﬁ de tBE q)r@JeMﬂ &[’ﬂeﬁﬂ@{h lﬁﬂbmdesl&re’tﬂcdmfahianméwre of
as used hereln refers t rein Ris Ig)\geralk yl .

coﬁ@pue@eqﬁfatrmﬁe (Bx@ﬁpﬂ% %) (%W@Ik%%&ﬁsaﬁ‘&é T5§irc| ude
0X b
I | k 3@ e@,SP X% ?Cé? nﬁ%oﬁ% T g%{’ aI oggnh'li&é yccﬁ‘fﬁ%l%lﬁ@ which are

1n1|i1Bft@rrsS)f i &lrlyileqafl IHhaRD Sirfck Wi enzarm’c i$ adowgarttmpseffector of p211as,
"Hal oal kyl" refers to an al kyl di cal .subs fut ed .
theyinstanb prlljforprgrecusel dg Phargashical fipes NS Tor huma or veterinary

use h.glllet% Q%@B§{0¥ly%%tﬂeelfa? inds@ gth:}]wodp’efs ahliehted adisCah the treatment of

one or no ogen atons. The term
tutbad eatioxsthcerefierellt groasruh amkdiztedr byli el kisagpst ilnupasticular, the
with one or re_hal o aL oms The.t
CONMPOLBEOWE MaF ;&,the ,trgg 9{) Ign%%%pﬁ%%g II%lgl e gancer, since the
prg%i?&%ﬁ B85 WiahBer9 NedePEndERf §pdhathe %rpr&ngnaT ﬁ*ﬁihsﬂﬁctlon cascade
ers reln to the group NHa. The term "al kyl am n
andethereforb és isneptible tetreptoant byNmerryion of the prscqde by g1h1b1t1ng raf
each i.ndependent! ected fr r r
k“é‘fsﬁyqdw%ﬁ TR e[g?ncﬂ%]'p o?%tger sﬁﬁeﬁg?%l%%oa@hgﬁmrm freating

candRR  0ber &, RfbrS e’?{hﬁlﬁl@anﬂlafﬁ'gnm hiettnogan, p@lllamyvethyrmd cancet,
al kyl, or an ar e term "aral kyl am no" 1refers
chiotangiasatcénontes @le@édwmrclmﬂsecﬁmf%ta CRRSfEr (B8 PRGAT, Pancreatic

caPB%EBgF %g,?/p oé#%t%r&%\n&r | QUBEALALEs bf’eré?t%'aﬁéar aH%hﬁ‘l cancet.

rmamno acid refers to al pha

and ‘'reifdnkibitel iaGised hérain gref2r tora dmspwnédhd‘te:pdlﬂms;an ICso with
and includes, but is not limte

ot 9ok oot A O A8 A 07 i R RAT RS B iyt more
thg.ll{' %?{gut; gé)’ aQSe tlﬁéé%ﬁ%gc} gxﬁ’gﬁ@@{aﬁ’ﬂlé'koFﬁ‘&étﬂﬁl ABRR- atibedl generally
|y avail abl e or may be
he@émbﬂb@d meemdnl isofortns AR, Kig8sel B which the compounds of the present
invention will be shown to inhibit, include A-Raf, B-Raf, and C-Raf (Raf-1). "ICso" is
that concentration of inhibitor which reduces the activity of an enzyme (e.g., Raf kinase)
to half-maximal level. Representative compounds of the present invention have been
discovered to exhibit inhibitory activity against Raf. Compounds of the present invention
preferably exhibit an ICsp with respect to Raf of no more than about 10 pM, more

preferably, no more than about 5 uM, even more preferably not more than about 1 pM,
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and references therein. Amno acids may be further
substituted to contain nodifications to their am no,

w@ 2005033273 or side chain groups. These nodi fi caPCDNS2004/034179
i ncl ude the nunerous protecting groups commonly used
in peptide synthesis. The term "al koxyal kyl" refers to
the group -alk -OGalk 2 where alk is alkyl or alkenyl,

il obtSprafelaply %t o€ Mah - abdie2 G0k ad Hl@@éil?éd‘ﬁxtg@:l{@'hnase assays
refer to an al koxyal kyl ere alk 1s |oweral

ddsombeddickeiny| , and is | oweral kyl or Iomeralkenyl The

LTS B e 5 MR B Bolhors
andbdavbeyles O aral kyl , where aral kyl is a | oweraral kyl .

The tern1"a|koxya|k Ian1no refers herein to the group
- NR- Th¢ Rlaegeal' dtlyly re ellgyliggoupsphatadd yotrppdtapybeferoatoms. Thus

Lo r r.al The term
e SR Dlibzs cBigh K58 i e Ui bRy ety et propyt, butyl,
p@mlnﬁﬁiyk,%)bf}ﬂ Kyl ﬁor\l}ml ddeyl hadedyk aoradyk whd it like. The phrase also
| ower al koxyal kyl . The term "am nocarbonyl" refers

ingludes hrap@iegiﬁ‘éla@r lgg,r'gersqf @)raqgh.p chain alkyhgroppy, deciuding but not limited

wETALC SRR, Wl SLeigudt bhe Mol Sl cricn,
QIR CHCIHS T he CH(@Hz(EHw anrm(c(}Hgt)gnin‘(CEECHrg)g heCELAH(CHs),,

eI B b oy TBr A BeCrtar a1 18 Hobar boRROCH:CHR):,

-d (ﬁiﬁCﬁ ﬁ N(®:l8 Rbe greyp e EAChER m@H@Cﬁ&(‘:ﬁﬁCH%(rCHZCHQ,

rara ky and i s hydrogen, [oweral kyl
-GW@H%CH&M 0ol GHEOEGHL)s, r e-f(HlI:ZCI‘[’k@(@HECHst,t heCH(CH3)CHa,.

CHIGHD:. LT ROTILCH: . BRI rcny,

adﬂly&h@@e'l“h@ bhiasé Q46 fllkdek Cy diealkArdtdbups such as cyclopropyl cyclobutyl
aralzélan1nosulfonh%§ryl refers herein to the group

cy.cmpynt (@cl@expd},—pcgp rtyl, andeeysladedylaand s<1y;|h firgs substltuted with

st Bucboc B 300 rapb (el abo R iR eroups

1ncl€166§ -Iﬂma'i}d C;ilkgr gtaps, @édo\ﬂd&yeélkﬁf Sgrougfs{ Ghd Qeﬂhary\ffmkﬁ groups.

IS Iomeralkyl é;loalkyl ary or | oweraral ky

meﬁéredeeﬂlﬁﬁ e dAgnds ey eiicadibyrached £haig allah growps 9nd cyclic alkyl
0 nyl oxycarbocycl oal kyl " and a
gﬂﬁé ‘Rm§f%§§§£?%?%§§% galkyl i.e., where Ris a
car bAs j;aeécbladrkml "lmerhld{yérmcl)adésdaiﬂk yhbstitieapectnsubdtijuted bgaight or

br&?%)e 63 %é%ﬁ?’/‘ygr o efﬁ’ ﬁsr 'OB@E% Qiipg?sfﬂatgﬂve loweralkyl
gr%éﬁsb GGGhOALy eRdmPIE! HAENC|ARY lproghfle i %)gfdplyl n-butyl, tert-butyl,

ar al kyl carbonyl oxy™ refers herein to t
neo@éiyl, Cﬂslﬂnaﬂokqelthyl V\pertﬁludneethylaandythel kkd. O\Ivewaraﬂtylygroups may be
he rm "sul f efers herein to the group - S 2-. .
subfstlc Sictoy Vel filoe hEOPET ATBS Hp AU ST Bpfppand the like,
Réfi6schtaiivet Wie haleBubstifutdhi 6Rd Rhb@rodb kMbstinfbk Y Ieidrhi@py | include
roups
c orome:thyl, trichloromethyl, fluoromethyl, trifluoromethyl, chloroethyl, fluoroethyl,

hydroxyethyl, perfluoropentyl, perflurorheptyl and the like. Other suitable substituted
loweralkyl moieties include, for example, aralkyl, aminoalkyl, aminoaralkyl,
carbonylaminoalkyl, alkylcarbonylaminoalkyl, arylcarbonylaminoalkyl, aralkylcarbonyl-

aminoalkyl, aminoalkoxyalkyl and arylaminoalky]l.
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enpl oyed i n conpounds of the present invention are
typically | oweral kyl sul fonyl groups having from1l to 6

w@a0obos72a3 ons in its backbone structure. Thus, PCYpEad/034179

al kyl sul fonyl groups enpl oyed in conpounds of the
present i nvention include, for exanple, nethylsulfonyl

(i.e., where Ris nethyl) ethylsulfonyl (i.e., where
R i s nebl¥lalivoxk ORY! f propyl
and the IlngQThgyﬂ§%E1 fés ) refers&ﬁe?é i id“@“ﬂkﬂ

Represeptatine ex@nples arfylowe?eliboﬁye gmuparlﬁblkl&é sudtheyy | ethoxy, f-butoxy,
ers herein,to.the group -S 2-ara| kyl, in which the
tréﬁ‘équWHﬁ §yfa’6‘i‘/\ﬁ1"alﬁ<§i kyl . The term "sul fonani do" refers
her eiAy ised heih, Nt terS HARGHENN6F &alb fehSs tEEbro, b Hfo&o fluoro and

"carbonyl am no™ refers to he di val ent group -N
iqdovgrpeps. t 'Healontiiyld g@nrsav@m adifyl triwbicad sibiituted mitheme af midre halogen

ST BBy B RO, 2ot PEL IS QIRLE bt with o

nivee Bilogsn SER. AheCaHk aANAbAKES! abfry N Sy QiR ﬁft‘)gumted with
amdes -NHC(O-OR,_where Ris a straight "or branched

OBh &Y ﬁlor%wé%ﬁwpms cybe derk haloloweralkgky orefdrowen drveridirbxy radical

‘Ilféﬁﬁ{’f hoﬁ fﬁfoiﬁé’ﬂ\}\ﬁgéqpﬁg gmno" refers to

m no I'S a | oweral kyl having

-15- f‘Ammd‘ IEﬁ:rﬁbﬁHIn t6 th@pRap A heAerint Sa]lBASKBRN @efers herein to
structu The term"aryl carbonyl am no" refers to
ther FGBP Nv[hﬁ%?( oyhere thard RRare cagh in %nendemm yelgefsd, fremehydrogen or a

lc;v%r 'ﬂkﬂr ghk l’érﬁ?’ra%] xﬂﬂ(rgférs errg‘ﬂl% gﬁ ﬂ%?%kﬁtg}e% is aryl and

wher e IS a Use
R* MdeQgﬂlbadyWér al&feros ahoarylh €Tl tearh etatallgiaimo” C€fe)s-Ndrkin to the

d t f ot de nit f
st B Ao i e 190 F opPaLoach 3 Bagrily arl, or

lo¥eydralk9l, | owerar al kyI gr oup as descrl bed above. As
used hérein, the term "guani di no" or "guanidyl" refers
to nﬁh@ttﬁil’@s amemq veid fefamtath diphe anSletn aminet acds havmg D- or
the nitr r1atmncarr

those t o)
fsgerreo ]al(])SlBIB/'I, %n guo%P,ﬂ%ut 1&1’.10 gg]itqutgn S%th ﬁen%é?.ﬂl.%ll ﬁ@lno acids
ha®vigly siddicBaing QFHe iy BOSATIUAA in ARG BAERIAGAARE a8ills. Non-natural
either_ of the nitrogen atons carrying a formal single

agRpcidshae commegpighp evaiiblgersmay bniﬂmarqdw@cgtdamltmes 5,488,131

%feﬁfﬁ%}%ghlc é&JﬁlEto) arc(ledpslrlg Cyhgg\%\ﬁmﬁzﬁen 5uabts gﬁ% acgfo econ¥aun modifications

tosthm tirtineg I&tu;boxyl,a’ﬁ stde daweg@dupy | Thesé Wodifations include the numerous
| ower ar al kyl . sed herein, the term"am di no"

pr,ogchpgg{%lm ﬁ%mfﬁ? jised IRpenytic RI)SYIMP@SJS (the radical being
at thge tté}pnh"aﬁk(}\liaﬂﬁ?) ré8d B(tﬁB )‘O(Ei_ F?HQ Q‘%&& a%&% (ks is alkyl or

bei ng a trogen
alkgrgil o gadh, alkovie raditsi y or; aﬁfe}?l!s’l OTheI mmr a't(ﬁzlrdrg/lkoxyalkyl" refers to an

! | kyl ™ f t | , .
R BIGE e B chi oty Rio o) kg iadly Babrite  dpwssalio or
lon)éPill@eﬂyl()"T}&U%' ta&'ﬁ@k%ﬂ@ﬁ" (‘%eifefsofg ale oﬁgb ‘ﬂ??@gryl The term

(i.e., ring) atons 1n Which each
"aﬁlkwllﬁ’éPﬁfﬁIS tor the ghatpepbiateoy- O'-l'atndky]e minere aralkyl is a loweraralkyl.

The term "alkoxyalkylamino" refers herein to the group —NR-(alkoxyalkyl),
where R is typically hydrogen, loweraralkyl, or loweralkyl. The term
"aminoloweralkoxyalkyl" refers herein to an aminoalkoxyalkyl in which the alkoxyalkyl
is a loweralkoxyalkyl.

The term "aminocarbonyl" refers herein to the group ~C(O)-NH, . "Substituted
aminocarbonyl" refers herein to the group —C(0)-NRR' where R is loweralkyl and R’ is

-14-



10

15

20

25

30

"heterocycl oal kyl" refers herein to cycl oal kyl
substituents that have from1l to 5 and nore typically
WO e@s103720> 4 heteroatons in the ring structurePCT/US2004/034179

Sui t abl e het eroat ons enpl oyed i n conmpounds of the
present invention are nitrogen, oxygen, and sul fur.
Representative heterocycl oal kyl noieties include, for

hyc%géﬂo bf.a W&mﬁw NQhe RERE r"alzyuaﬁmhoc&b&ﬁﬂ'a%feﬂél he¥éil thhe group
Car bocycl oal kyl groups are cycl oal kyl ﬁ)oups in

-C(\mrI&RRél whprengRatlsan@n afeyl canboR’ ishdiyduegsy, i lpweralkyl or aryl.

" ectlo oaLk supstit t th ef m

xR EgPaoth} CrelohE mRELIG B PRt cHETRERRG Ml R toweraralion

ancakkmlhyaﬁb%leh%%fau@ﬁ%ﬁpormwhml of such polycyclic
structures include bicyclic conpounds havi ng_t wo

bri dfetiecsliapdns r%flemﬁné@r% by ther esown TCD2-Aiths, Apubstituted
on BT s SO LA 8L 8 B b and s

hydwgérhmeaeloa\rai_’@kyle Shecéiny @rylkﬂamm&utfmﬂyaﬂym;efeamhbremeo the group
rbon atonms, The term ajlgf J@ ut ed_ heterocycle" or

“al‘yﬁﬁ@ﬁﬁg%wgqu?b@th&af E‘SFE"F@ %5 used herein
refeéébbﬁﬂ??ée&toﬂgu# %ﬂg contai ning a
ect e ron1n|t oge

het er oat om se oxygen, and sul fur
or aCSrbonyloﬁy hmﬂamr gezherallygtocdm grdmpngC(fO)e@l ofecht groups include

o SRR ST et o LB S 8 BAB oot e o
"ca?bdlﬁf'[@@"c?tgoﬁlkﬁiﬂ 1@&%5 %er%rad@‘/@r&n hemem anshrbdifloxycarbocycloalkyl"

nbéred ring doubl e bonds; wherein the
anch| ar d’g@hoaﬂdxmﬂtefrgcrycmadiml hayilse optdron® | i cﬁkl eithbegycloalkyl or
i troO su¢f I r oat ons
hei§SEF SRAY] Teebt R TBG St e Bl SR By o the grou -

C(O¥-0Lfyl, Rvhidaé 8% Wm@ﬁo-td?@ogbswle: bﬁb@é}&mﬂlcﬁ hretemcmyl The
fused to a benzene ring or another 5- or_ 6-nenbe

terpeiearidgabpeylpryigrefars Bprsiiertbe graveriGiéh- %E?M@/ , Wh@e the aralkyl
mlB&%ﬂ&dP terocycle” thus includes rings in which
rogen'is the heteroatomas well as partially and
ful Mpe mfﬁlﬁdyﬂ* irefgs. he¥igfre theegtole +8OpC y Glikglsulfumylidefers to a

e TR RSB B B L gt o
emgﬁggg@ﬁ?% Fbﬁﬂc@ A Yd fiebent hlmegﬁ&?lal'eqyﬁlééﬂy Wérﬂ)@/lsulfonyl groups

eridinyl, pyrazin pi per azi nyl;
haying éroaz il nyl6 caben au)mwlln it\barkbdme mmrdl |T>hlu$, typlcal alkylsulfonyl

ridazi azol .0xazol i di
el By LSRR i BopRR: IR WsB) for example
memylﬁﬁfahyﬂl(wl ,whé@t Ri @gqhé'thyl)l %ﬂiy'l‘duﬁéﬁ!,rll di.d1ylwhere R is ethyl),
i ndo qui nol i nyl, isoquinolinyl, benzimdazoly
propismbbmlagel y\lvherbéhz% reapol)y nd e yike. (Hicefoyn. "arylulfonyl” refers

hergi! B Bt o RP ki 6 ot el GG REEN B, B3 enov

-S(\M Mamyarm Qulficls tesdralkyieis tisweéraggipendbetdnh Selfesimsidot feders herein
%Oroxy hal o, oxo (C=0), alkylimno (RN=, wherein R
to +%0NHpwer al kyl or | oweral koxy group), anmino,

AL, S I NI OR 1 A 2
in haldhaﬂhk)ﬂydrogen atom of the amide nitrogen of the carbonylamino group can be
replaced a loweralkyl, aryl, or loweraralkyl group. Such groups include moieties such as
carbamate esters (-NH-C(0)-O-R) and amides ~NH-C(O)-O-R, where R is a straight or
branched chain loweralkyl, cycloalkyl, or aryl or loweraralkyl. The term

"loweralkylcarbonylamino" refers to alkylcarbonylamino where R is a loweralkyl having
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The heterocyclic groups may be attached at various
positions as will be apparent to those having skill in

Wo b@sosgahi ¢ and nedici nal chemistry arts in PCT/US2004/034179
conjunction with the disclosure herein. o "N"N n'
-17-and where Ris Hor a heterocyclic substituent, as
descri bed herein. Representative heterocyclics

ﬁdn@% |t8' qgoutyqoéarﬁ&f‘%laﬁ in tgbgcg&)ahé! Ftvruo%)ﬁ:%' 4%k term "arylcarbonylanuno

erazin azetl Zo furanyl, triazol
reﬂeﬁsnztom gx@npl yFNHJmEﬁ)zm hishzel YR, 1berano>@a§zlol yI Similarly, %/he term

oS S n R Sk o AL hiOY, o e
heftith AL t%ﬁugyémmo%ﬂsbnylﬁ edfBFsStol e Qmauém agrdmp S(E(DBINE{UIIEdchch the

nmonocyc pol ycyclic aromatic groups having from
hydrdgen ldomack thenenidariiweganr ofhgicepasbenydamino raup sah fgdsplaced a

|
oA bl SV oSS aigbgrocycl 1 aryl

whi chg %Eéd héfRh, &h@@@frﬂ ngdahﬁhﬁf"oﬁiat'glmnfdyh'greﬁre to andieties derived

The term "heteroaryl" refers herein to a
i comeg o Ho -G N Her SaEloMoretss AP iss e At th itrogen

t n
S0 GBI, o 0860 oo <.

dl?ﬁﬁ?ﬁ’ﬂ lgﬁéneamlﬁd; G(HZN)jﬂ =Ny anye thase eropldéd ragfeather hért rmtrogen
0 use;

and non-fus li,c str
atpma SETHAG acipEPplcsingle 3@?& g t"?x'e S%ﬁ%‘ﬁm@ R0 gg%ndme e.g-
> |
PPN TR O S e s v
smgle:shbstituém, subk estjolvaratklr aryl, mﬂ@tf@r@glkghm oyed as
oo baatsh Ry Gorbayanibhet fRRLE MR mABRIRI AN NR - (the

rai 4P b¥in § ét”ﬁgazl@"yﬁltrogéiﬁdérﬁiz RIMR/) G@Lr@@kad1cal being at the "N°"

pyrazin triazolyl, "thiophenyl, furanyl, qU|noI|nyI

nlnugen')yWhenadbhnd'le qanﬁ@dwdrdgeazlewralkwlo% wetaralkylng

benzj, the I|i -
o k| B e R i O molf SRl Mlterb B S eyclic alley!
sibsBhkY. DY R Ty QIGRIKOY 8bstithesto Mﬁwﬁdﬁl Dfo § beckpoms @rt, ring) atoms

I nvention have from1l to 6 carbon_atons incorporated
inyi which eaed éilaklghonpo[a’qoirb risofithete caRPKYT ¥ n% Batom. - The term

"l}eﬁl Labnl eél%{lairel%gljs e?r Cfcﬁg(gm Bkt @haﬁ HE‘WH(‘S}Q% t8f5, and more

I hven exanpl e, benzyl,
ty@idéﬂ'y)ﬂrom ane 4fﬂéard3até(rﬁs in the ring structure Suitable heteroatoms employed in

compounds of the present invention are nitrogen, oxygen, and sulfur. Representative
heterocycloalkyl moieties include, for example, morpholino, piperazinyl, piperadinyl and
the like. Carbocycloalkyl groups are cycloalkyl groups in which all ring atoms are
carbon. When used in connection with cycloalkyl substituents, the term "polycyclic"
refers herein to fused and non-fused alkyl cyclic structures. Examples of such polycyclic
structures include bicyclic compounds having two bridgehead atoms connected by three
or more arms. An example of a bicyclic structure is bicyclo[2.2.1] heptane, in which the
bridgehead atoms are connected by three arms respectively having two, two, and one
carbon atoms.

The term "substituted heterocycle” or "heterocyclic group" or heterocycle as used
herein refers to any 3- or 4-membered ring containing a heteroatom selected from

nitrogen, oxygen, and sulfur or a 5- or 6-membered ring containing from one to three
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Representati ve heteroaryl groups include, for exanple,
t hose shown bel ow. These heteroaryl groups can be

wo eoosloan273ubst i t ut ed and may be attached at vaPCDUS2004/034179

positions as will be apparent to those having skill in
the organic and nedicinal chem stry arts in
conjunction with the disclosure herein. \ \ N HN. N\

hétePdabbrhs Regyies ﬁﬁhﬁiHeVﬁ'oﬁlfﬁﬁﬁs‘i’sQﬁqglonﬁﬁ 96y 515191[1‘ wherein
exanpl e, im dazolyl, J;g gg pI per azi azet i di
thenp-aaemBared tine s 4R dsuhlei ndazollythe Gemnmbeﬂed any hdts 0-3 double

bRERZ WiREGh the ARYBAN SRR PO SRAMNE opilBSiny, Sihasd: pihsrein the

nm'ogbn mu pelfurnhéteivatng Refybs Ocﬁﬁi%ﬁ&l%d qh@rt&ﬁfz@dotali@ rmcludlng any
bound. Exenpl ary_ biaryl conpounds |nclude

b]ézx H'pgr@up %@th@yz@ﬁbe al@pvigﬁ@tﬁ}yq)qﬁcgg aings is fused to a benzene ring or
argotﬁ%’rt ﬂybf Bl ellnbflgg rﬁéké?g Fg%éméelg[[r]}éﬁefe fied above. The term

‘ phenyl et hynyl") enzen
"Hegerpérein)'| thut mcludds dnynil \)Jbleh Zlﬁft@en P ERVHBRR Y AR VARL as partially

yl pet h ébe and the lLike, Preferred
bl ﬁa{{%}ei D&Y Pt deteryayclss dnshislos freictiaraple: diazapinyl, pyrryl,
pﬁ‘r(ﬂﬁi}?gy A Bodadoly2-RASRYLET Byt 1@151%1 Xlnlicﬁ%%la 1m1c?azohnyl

heny I'benzene;
inpjdpazplidin th ayidgt hpipetijlinyk nwﬂazﬁy[ b iymydzényil,n Y-aeehiyd mpdrazinyl,

az’f‘ualﬁl? anqﬂfllééeslﬁgrﬁr;n Yl f{i}'ﬂ%i 1%' phe %‘F%ﬂé{{z g?og%aén@d © ‘oxazolidinyl,
1s&x2(z©k§¢ lo ﬂﬁdﬁﬁhﬁﬁﬂn 0) nidritbiingt, PhaRy.sf1hy r‘flﬂa&@lﬂﬁﬂw ] aﬁg{hlazolyl

150%2()%@1@11, aHidab)- Niaplingl, p freqyinetiyinybengheidyadlyc ebanbthiazolyl,

be?‘% %h%%flﬂf}{% %;Pﬁ%a%wa%%é?%#hé@y% phenyl - 2H benzo

[ d] H&efd&ydl@hﬂi]@esz:aﬁmwﬁ&ubstltuted or monosubstituted or disubstituted

thOX)(l henyl benzene,
| a-?gﬁwlﬁ@ﬁ hipdypsrdersiy. mel[eqre(i 2frpine hydrexny hglo) pixen (C=0),

d%llmln@&%ﬁlé Bﬁﬁesg%l\% eral KNG ﬂ;%}éﬁ%ﬁéﬁ(g%}?"}p} amino, alkylamino,

digkyloosaniadglanitadalifyl dalkdxso Itlﬁlphikﬁyj JpoBtalyolxly, loweralkyl, cycloalkyl or
h@% }-N-[4-(2-phenyl et hynyl ) phenyl] acet ami de,
Q%$ﬁ4 met hyl phenyl ) met hyl ] am no

}- NTie Ke@er@@ﬁﬂ‘ﬂél%%ﬁﬁérﬁﬁ}) Bb @fﬂyéghd 3{3%{%@5 gﬁ)s/l éns RIGAYbe apparent

-(trifluoronet hyl)benzene, enzene,
to phqsehevisigeskill mﬁhn@}gamq dad medicinal chemistry arts in conjunction with the

t hynyl ) phenyl ] acet am de,
dl%-?? @Fﬁw@%nﬁt hyl am no)ﬁl\l— [ 4-(2-phenyl et hynyl)- phenyl]

acet ani de,

0
2 butylaanQlL [fe phenylethynyl)phenyl]acej\$1de
N
enyl et hy heny (4- p gg@cet ajl\go

4- ( 2pphenyl et\hynylcﬁ p en
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(qui nucl i di n-3-yl am no) acet am de,
N-[ 4- (2- phenyl et hynyl ) phenyl ] pyrroli di n-2-yl carboxam d
W@ 200203127 H0- 3 PCT/US2004/034179
-met hyl - N-[ 4- (2- phenyl et hynyl ) phenyl ] but anami de,
4- (4- phenyl buta- ,3 -diynyl)phenyl am ne,

2- (d| met hyI am no)-N- [ 4-(4-phenyl but a- oH R
)phenyl ] - acetanide, N R. )\rR

2. (et@ﬁ - N[ 4- (4- ph ut a- N

, 3-di ynyl I am de, 4-eth§T- phenyé Bene,
I-[4(2p Iet ) P8 thanl 5
N-(I-car bam)yl 2- hydr qxypr opyI ) [ o
4- (4- phenyl buta-1, 3- éjy\%l)phenyl]ca

N-[ 4- (2- phenyl et hyn henyl j p
4- met hoxyphenyl ple ket one, enyl - N- benzam n
(tert Ut exy) -~ phenylphen P;;:Ehyl] ca%bﬁ am-de,
2-(3- nyiphen%xy)ethanehydrowanlc aci d,
3- phe enyl propanoat e,
| -(4-etho yphenyl - &- met hoxybenzene, and
[4,(/2 h erthy yl]pyrrole. The term

"heterodrylaryl"™ r fers to a biaryl group where one of
the aryb grouamsl i s a het evherr R isghowp.a Brierpgyelioy substituent, as

teroarylaryl groups include, for exanple,
des????ﬁletw yridi ne, phenyl pyrrole,

3- (Regt Qé‘éﬁtﬁ'ﬂ% h)ﬁ%l’e!r&@béhbsﬂ' aRludehert! pasaazd, e imidazolyl, pyridyl,
5- (2-phenyl et hynyl) -1 , 3-di hydr OpYFI m di ne- 2, 4- di one
plperapngﬁyazqtldmzl 3 thipgzdy aﬁl@jﬂxyl 2’12(22 ] benzimidazolyl, benzothiazolyl,

ng l %récgg%rg){gcgqﬁrgﬁ%y ?%g?%’ly qgl%gc?ﬁn%liﬁghthalazmyl indolyl,

napﬁtﬁp?nﬂnﬁl .G 2261§BRaaunofizigL. hy pyr role, and the like.
erred optional lﬁ substi tuted heteroaryl ar
¥

i nclAse: Ie&‘I% o %&@9 supHtgdpPReRyalis andpYlyaHeia g,romatfc): groups

ha\Jllq %lﬁoxy léa%k@%} o (%rgcgﬁgegégg *atog}smi‘artlc}1 i/n[c!uéles both carbocyclic aryl

groupdﬂﬁﬁbflhdﬂ@tbd:ydﬂm 0 aryl Eromtsh Wartdeptianaryl sronpeat eryl groups in which all
rmg Q{ ) 1}1{ | g!@?q%@& egqt]ag IE] iﬁ%, ?eg@n j}@%garyl ‘refers herein to aryl

| t
ol BORL ) 7 AeEs 51 A B e o i

ren2ir{dér ef iyd plhe raydns h)amgharhpn atoms. When used in connection with aryl

s ol ST OSREE s, yedond momfsed el

strucagés[ 69 vﬂﬂ@ﬂﬂ}ﬁlt (lgas@ydﬂed&’}tcm: ”ﬁfd@kﬂra: Gardpexans, dich as, for example,
hydr oxy- 5- phenyl (3-pyridyl))nmethyl]- am de,

be@o@xphezqw s & é@xﬂerqwnlec sipefutse Auspdli ioi aaplsmal erow, ie.

< heteroarylheteroaryl refers to a blaryl group
A. e

f t.h s ar etero r . )
Exenpi %EF{I} E? 3‘;“%6 ? gues empl 0 s%'ﬁrtuents in
rﬁ‘%&ﬂilﬁk &f e pyr%séﬂ]yl 1h%rﬁﬁ>¥101n@1ud8 pmgilaz@rw'ywﬁs&ﬁmamyl athéhzolyl,

i ke. Preferred optionally substitute
lndh]é'i,e rmaiawlwet@adwylyl,gte@r@mlyli i egdayl, trlazolyl thiophenyl, furanyl,

quu('lgl rBfl 21{_319?{4(112(?"))/ 1 ‘%}gﬁ%%‘%lgy 'B@‘ﬁlzopgfﬁgﬁg l)ﬂrl% F%nyzilm1dazolyl, and the

likd, 2- [ 2- (5 rret hyl pyr azin-2-yl)ethynyl] (4-
ridyl)}anm ne. tionall stit
p)s/ub‘é%/aiﬂ%)%d aefersyfor 8&0 alg), g ﬁ@ﬁl&%ﬁ@ﬂ&l B 2B Lo evgically,

ara@éﬁi hgg’éd W E&n otfRiE Q¥ %eﬁé}‘e?eﬁf 1rgﬂeﬁﬁtl)r?ﬁ‘etve rfdh ¢ab -6 carbon

|tut|o gr oups Tor exanpl e,
atolg dn@xpératedlvvltm tlznalkyl, porteomaer, the ylsaﬂq’l ghaupo, Suitabls, aralkyl groups
sul fonyl ,
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t hi oam do, am di no, imdino, oxo, oxam dino,
met hoxam di no, i m di no, guani di no, sul fonam do,
w@arosoxRery fornyl, | oweral kyl, hal ol oweral kyl , PCT/US2004/034179
| ower al kyam no, hal ol ower al kyl am no, | ower al koxy,
hal ol ower al koxy, | oweral koxyal kyl , al kyl car bonyl
am nocar bonyl, aryl carbonyl, aralkyl carbonyl,
erhploged ar ybopowesydf, thé @tésélﬁath%rlfﬁbhqﬁcﬂb&kﬂ%r e)?dnﬁile tltyneyl picolyl,

a@% ??l kyl , cyanoal kyl, aryl and the like. The ter
&{ke-ut ed and unsubstltuted when i ntroducing a I|st

f h
o SRERM AR Bk e SO A b, SEL TRy, These

heterearty’ giaupt edn he 3ﬂu;thd1e§ubstctatre§t Iand DayBbekattachégt ¥aus positions as
sub titut and unsubstltuted aryl,

Wﬁgﬁgfaﬁg?rw Oaﬂwseﬁwtng Tl ity qesgmicoansh eneticjna chemistry arts in

coMpirRFi6R kih, th@BlcRbY hafepPS that are each substituted
or unsubstituted. The sukstitution group can itself be

substtut ed. Thﬁzgqoup su §“ttuted on the ~
subst i t’bx\' on gr GIJ/gcan be boxyl ni t;%:)\
am no, ano, xyI | ower al kyI raI kg

anm nocar bonyl , SR tzhi oqmi d -SCBH or cycloal kyl, \T’

wher & RS diypicall y ?dr hydr xyI or IomeﬂHNkyl
Wen ﬁhe ubstlﬂhfe stibs Nent i nc U’ s a 5%Lé§gﬂt HN._ _/
chal stitutibn can o V’elthe wi thin

t he h aln (e g , 2- hydroxypropyl, 2- antnobutyl and
or at the chain termnus (e.g.,

S yet hyl, 3-cyanopropyl, and the |ike).

Substi tut ed suQst it ut S can\be st ral ght chain,

@o cycht genent Hent |y oded \N"'\\‘\
het er Ae used re|n the te Z\NN
"car boxy- protectlng grou refers to a carbonyl group
whi ch has been esterified mﬁth one of the comonly
used carboxyl i id prot ng ester groups‘epployed
to block or gT’@ the carboxylic ’“ﬁ functijon\whi | e
r eact Fons -21 | Mi ng other f uncy sitesSsgft the
conpmuﬂd‘are carried out. Additio a carL
protectlng group can be attached to a solid suUpport
wher®e q@ conpound remmNmﬁ connected to the solid
suppo Be ca boxyla auflti | cl eaved by hydrolytic
nmet hods t@ rel-e the c -spondlng free acid.
Representatlve c. boxy- pretecti ng groups include, for
exa FoschtoMRS Heke¥bar§Bt 5 fRd
ImJpAs uséed: herelﬂﬁ ]ﬁmernt phgﬁﬁaceu? éiﬁp&ﬂhng pyridyl,
lepﬂ,aﬁtﬂe@dwl tthtazolgk, emfsin}d bbhmnnﬂazbl}'klbemhﬂz@iyl benzoxazolyl,
earth metal salts of the conpounds of Formula
py]i%zogl}w (gp%rgﬁlgl can be prepared in situ during the
fi ngheit&al BiaQn RAGs RIM %ﬂ(o'uﬁ% b bsRtiRfent SVIGEITRAY %tsrﬁ gf?)fugs which

Forrmula |, or by separa reacting the base
aref ot cqonderased tp waah @ther,aent éDO@n@alﬁxamlﬂaryl biaryy aninpoasisdndnde, for

oA, HERTRSLLHE. TR ER, AR AR R s
berdene, N@thenglethyayBbenasima dipHeRyl IE&(BHeO@ -Bhenylbuta-1,3-diynyl)benzene,
ph eny%e%gﬁlﬁlrieon(apth%nylmethoxy)benzene and the like. Preferred optionally
substituted biaryl groups include: 2-(phenylamino)-N-[4-(2-phenylethynyl)phenyl]acet-
amide, 1,4-diphenylbenzene, N-[4-(2-phenylethynyl)phenyl]-2-[benzylamino]acetamide,
2-amino-N-[4-(2-phenylethynyl)phenyl]propanamide, 2-amino-N-[4-(2-phenylethynyl)-

phenyl]acetamide, 2-(cyclopropylamino)-N-[4-(2-phenylethynyl)phenyljacetamide, 2-
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bi sul fate, butyrate, canphorate, canphorsulfonate,
di gl uconate, cycl opent anepropi onate, dodecyl sul f ate,

wetdhanzzod f onat e, gl ucoheptanoate, gl ycer ophosptiEUS2004/034179

hem sul f at e, heptanoate, hexanoate, funarate,
hydr ochl ori de, hydrobrom de, hydroi odi de,
2 hydr oxyet hanesul fonate, |actate, nal eate,

S AanRyW-fam nyﬂ‘étﬁﬁiyﬂ)ﬁﬁ&r%nl]gg?t%meh aliengRityl R8I Rimino]-N-[4-

Re
oxal ate, pam)a%) pectinate

(%wahw&pbﬁmlbcetpm&eat é-P}mthl?Hﬂ?@an{ﬂHﬁ-dmpbne 2-chloro-1-

nEG) Db ke AR B THAT R B rabepygprynyDpheny-
adetdniide,e A-sipny Rl -lplh&&))@b@r&!éﬁe C B]D(szﬁnﬂxbé’(hﬁl) [ﬂ-@e@ewykﬂlynyl)phenyl]

such agents as | oweral kyl halides, such as net

caEboxAmidg opdrk | (%fh)@rcmbﬁwl)ra@ﬂlmlﬂma@o}ﬁ? i %tekeny Ilyl)phenyl]acet-

o 053 AL B Yy SR e i, -
plesiytiéyrifludramethly))benzens tiybutglnd- phrgdisenlzere) IZC(bydl&Eexylammo) N-[4-
brom fles and |og des ngal kyl h lides |ike benza/ and ]
nbbeRRles ot het-$ethylned aping) R- Lo\ kpeaylethynyl)

h&%ﬁﬂeb' 2- (Bﬁ&%%é) RLE- (tzgﬁ{eg%tgghn%ﬁ%ﬁgiuac%mé,eSN-[4-(z-

CIdS\NhIC may be enploye
lmatemluwwphml] 9- (é@gs@ylamrm)mtamidddiN-i[é-rQ2-$hélt§éethynyl)phenyl] -2-

(el SRR M 22 Bhe RS pbtsaled Sfiin-2-yicarbox-
ardfdied S2-a§111€aiélrh&h§v!CN£[4 (ﬂ%sﬂyqetﬁ%ﬁ)pheﬁmwﬁﬁ%a@num -phenylbuta-
aC|d succinic acid and citric acid. Bas

1 éailmlmﬁnﬂémmeepar e?d(dlmetbls’kammw)ﬂﬂﬁ@ (ﬁméenylbaa?- 1f3 dlyn}l’l)Phenyl]
ackefa?ma%r %2%?%{1 ;E\L@a 4 epg%etnyf;%l g?ﬁ%@rﬁﬁp aeta:r%{cfm £ ethyl-1-

plisdlyBleh e lt-[4 62 -Bléinl Sf&iﬂ{}@yb?ﬁﬁlyﬁ]léﬁﬁndsoﬂeh Q\TJQY-@EMG?IJ -hydroxy-
carbonat e or_bi carbgnate of a pharnaceuti cal |l

PraRXR APt 1 SoHy D PBEnYH erboxAmt: a, or Nab-Grigfsarlethynyl)-

e
butaXy)eN&{(%phe&ﬂdﬂrenjzlbmaﬁbfﬂedrboxum:idal kal i ne ZQSFﬁHanyﬂphaioSy)ethane-

ch as sQ m lig pot assi um
%’F?é%‘lcu'ﬁ‘ilg oA OBl 14-R Oxmhempﬁ rgthoxybenzene,

2[[% @%ﬁ%ﬂeﬁqﬁ?ﬁ%gnygmw@ternary ammoni um and ani ne

i ons, 1nclud not limted to ammoni um

t et r éhetenyl "hﬁmmairylmyl t efaratet etﬂylhazﬂrgmupuzvherﬂemdwﬂ therarybgroups is a
yl am ne, trlet am ne

t hyl h
heg?rﬂ%ygm #E8™P-an XF ITF yel%cfnﬁr’]%é{}wleplg@’é’ﬁt aipelpdeor §ni gxanmple,
2- H@: JEed, ul }lﬁlﬁzhyﬁ)s}ﬁofeor ”@t@oﬁheﬁi/leﬁt@fﬁ?l)@ﬂhﬁé on }ﬁ)@h}lﬁyrazole

|nc edleth am née hyl enedi am ne,

3- &-ehﬁmh@hml}wéﬁ cphxxkomznm@%%d@et |4¢ehem(é~lds%dnadlazole 2-(2-

iR BY iy BBl B 2 ARG P RS GROLE P atpetonenyD-
futa{hQSG hadichloesihed@ya-memgipkitoien hrmi‘ thdMBike DORfdrRd  optionally

| eave the parent conpound or. a salt thereof. Suitable

supsfitatedg hetepearyiaerlu eoups oincliidgnpt-62-p W&éhwmvw@m%%ylmmne
1-RRAL Cng}r Aifiad 1%e GEPLARLE 3L 3PQ%ieSX’ﬁ§{rggf§%L:5%eth¥l -2-phenyl-

acl tic a’I Kanorc, enol Kano
p)aialdheal ﬁanﬁﬂy]e?s«phagahdsxazb]e mln[z}htrlﬂaoifonadt]kyl)phenylmﬂ@nﬁ ~-fluoro-5-
i et t t t b
RS Adyant ageously fas not Tor e Lhan b CaROn i hicayD)-
methane, 5-[(4-methylpiperazinyl)methyl]-2-phenylthiophene, 2-(4-ethylphenyl)thio-
phene, 4-methylthio-1-(2-thienyl)benzene, 2-(3-nitrophenyl)thiophene, (tert-butoxy)-N-
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i nclude formates, acetates, propionates, butyrates,
acryl ates and et hyl succinates. The term

w0 pivatosRreceuti cal | y acceptabl e prodrugs” as usePCTIERm041034179
refers to those prodrugs of the conpounds of the
present invention which are, wthin the scope of sound
nmedi cal judgnent, suitable for use in contact with the

[(§ -lphsrl}é@ mfndytb))maﬁlyﬁmibbmmﬁﬂe ani iyalk sy I[tﬂéplienyl'@i-lp@ndﬁl))methyl]
ﬂg% |rr|t aIIergpc response, and the
a“?:‘gﬁa'?g R ﬂ%il? )aym@a%a@ﬁé BZpEREazole.r i sk ratio, and
ef f epld Wemf "He etr@eﬁ" ThefefdE8 ?Qfei’ksgr a %?ag%leéljﬁ eﬁ%vhte Shot of the aryl

zwitterionic ere possl oun
grofips hee Ianhentqavjri ng)bp thxemplqpy debtergirythefeesasylt groups 1nclude for

R R AE R TRR A X FER L E—
susg@mti@letafodame&}daﬁlsgrwps%&9&% A(S ?éraﬂﬂg b%&%ég)?u‘aﬂ diethyl-

Is provided 1n T uchi and V.
€ W@m-@esﬂ{%m‘rsdy@)mns angoflimethiyl§2-[2-femahgliSrazin-2-yl)ethynyl](4-

Series, and in Edward B. Roche, ed.
pygégﬁgverg]l ble Carriers in Drug Design, Ameri can
Pharoptiedilile shbsAasaC| Rt AR RefaPmTRe RipeRemedOf one or more

bot h of which are incorporated herein by reference.
hygrreen eatpms dﬁlﬁé@rmon@\‘aé?r% arodigalgeleradifial e a3%igble haubstitation groups
epef | d t in tion
1n§ﬁ%§sgﬁ }3% r%lé'ﬁl%?( (%Ifs glk)iz%hp mot glﬁgﬂér’s sug’h hpﬁl) thio, - sulfonyl,
thiaii dyn asrhidieed, ajmmdmo pexpi | dxanmidihby mevtltbxamidies, 1m1d1no uanidino,

ol angi ocar.ci n na gal | bl adder carci noma, col orecta
Su&h??d'%‘:a | fAP%Fhce Onrﬁéncﬂ%rﬁgybané%lplo“{eéﬁﬂle dgweralkyamino,

haﬁﬂ@xf%lﬁfk‘?flaﬁﬁﬁs e [owé?ﬁﬁ&}a %&&B%{%kcg(pe SbheriR ?%ﬁlgﬁ, glkylcarbonyl,

ung cancer. ustrative e rent s

amumca:. dthnNh aryiaa}rbgmyl flira}kyh?ﬂﬂimlb’b hﬁtﬂflkmylbarb@’(}g rbdtﬁl‘.ibzfﬁ’ﬁlk?llcarbonyl
Ldyl . [ in yridyl a ' Py i nyl al ky
Gl RalaT Ertptab et Vb e B €T ot aibbtitued and
unbutgfNdd, wher StRERINSaRY lof §khiRbatSY s intended to apply to each
trlfluorophenyl (trlfluoronethyl)thlophenyl

megeheshef ithay! List\- Fopenstanaey the hrase 3'swistipfied jang | aiskbtituted aryl,

he%h%ﬁ%lr é &MJB/?L kodr ’§/qu Cgs%h'g)él;és(t%utﬁx §th !uﬁg)%sﬁ{uﬁalow heteroaryl, and
all@j!'bisdhl(eﬁded to Speifie 9, heterddriig Bhd 21 |gr01ﬁiértﬁ£|akéjéa{él/1| substituted or

%§r0|ldln- 1-yl, pyrrolidin-I-ylalkyl
unj |n1no)nethylphenyl i soxazol yl, indazolyl,

adarpgat I nm.dazal y.
benzi %%gsztgﬁﬂ él‘}[y 5}03%933%{0 %%%ﬁtg ﬁg n1;/ e: ro%pé@qsﬁmed onto the
subptitie] canpap mpbdn yhrboRrglp tHaIdj aﬂnﬁ'ﬁy hmntb? nFeRd) eiyeiaekyl, loweralkyl,

[ anlsII ol i nyl ui_nol i nonyl
lowelgRL AmigsaboerSH- 4 -SRI, 8534 o1 eiclaplisly phere R is

H 1y PR ediiRel - ylal'kyl, cycl opropyl
C;msopropfna:%%?Kﬂfurany+ yll\l-nethylpiperidin-4-y|,

pyr Véhéndiha -sgbstitytgd lsdbsmljnle,nt Zhodii@z epanaight yhain group, the substitution

e PR b O P BSOS LA oM or

theD¥haA GreMhin® r(s ﬁs umyalbs&&ﬂﬂs ﬁ@;la%fn%gylf faﬁm &b 61119:5 OUBubstituted
consisting o droxyl, nitro, cyano, hal and

substipsents canche ﬁfalglﬁsﬁhb@t branehed o rﬂYﬁ]@ arremgnmpnts lof ogvalently bonded
carﬁ&lx Eloﬂé‘céroa%oﬂ{ oanm do, am di no, i mdino, oxo, oxam dino,

As used herein, the term "carboxy-protecting group" refers to a carbonyl group

which has been esterified with one of the commonly used carboxylic acid protecting ester

groups employed to block or protect the carboxylic acid function while reactions
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met hoxam di no, i m di no, guanidi no, sulfonam do,
carboxyl, fornyl, |oweral kyl, hal ol oweral kyl

wO ows03i2ky ani no, hal ol ower al kyl am no, | ower al kKBXE/S2004/034179
hal ol ower al koxy, | oweral koxyal kyl , al kyl car bonyl
am nocar bonyl , | oweral kyl am nocar bonyl ,
het er ocycl oal kyl | ower al kyl am nocar bonyl ,

1n9ﬁﬁlﬁf§)®fhérqﬁﬁétﬁiﬂﬁy Kitd¥ JTABAESAPHInd A6 Béb@l%ﬂ RRY In addition, a carboxy
ar al Kyl carbonyl , het eroaryl car bonyl,

prh@c'emg)&t@upk?am he tﬁﬁﬁyhed & RydoliHj spperiti Wesaehey fhe compound remains

coﬁ,ﬁ@c‘%ﬁg k%]ﬁ §f’? ? %&1 Oo % ﬁl% clafb%»e( e uﬁ%ﬁ ?gavgﬁﬂg%%%ﬁ methods to

refdsthet d&&ﬁﬁ)(ﬁfdlﬁ@ﬁé@%&ﬂdt URQﬁesféﬁtithO%)éMbemy-bmtectmg groups include,
hydr oxyal kyl phenyl alkylphenyl di al kyl phenyl ,
for exammlé, lpwmﬁwl eam@ows pmidgs anﬂé‘;al enyl |

ﬁlalk Oé? Eée]@ﬁ?en ync}{l: ﬁer{ﬁal <ox tiecr?g ?Eﬂfeﬂ%{hs" Ihefers o the nontoxic

acid bﬂnﬂdﬁﬁh@ Bhltemyﬂletaladahyldf hh@ plmﬁpgth.ndsa:rﬁ Frmmluknyl These salts can be

prgﬁ%éci’g‘?&‘imfl@w@‘ieéée%’ﬁﬁéi A ILCEH G SRRBRES of Formula

or fé@a?ég}r 'il?e[% 88¥he bﬁgyd}%id MR a suitable organic or inorganic

ony phenyl, heterocyclyl phenyl,
achktoer sy.c ke}spaitiwlyphéhgprq:sematmmwam émyjiide but are not limited to the

4' - bi i dj |
foéwvmgl' d: %I % ?fl'\&ﬁéﬁ?/ ngﬁrl?ge tsh ,aap%tﬁtep nsgpate; Revg{lesulfonate
biQihes, whadi Bﬁﬁﬁﬁoraﬂes cﬁﬁfﬂ’ﬁﬁhﬂf&ﬁﬂ pReRVhats cRISR b &R Bpionate,

the group consisting of chlorophenyl f1 uor ophenyl ,
dddlegﬁﬂpif\?émyl ethar@g@],ﬁmmﬁw gluq:qmp‘@p@%m,e ngl[ycerophosphate hemisulfate,

difl h h .
heQIFaé]r?létg{qu eg(n oea;%” ?%1 f Ug?%/rre? cfl'ﬁ)cL Cl{yd%b?&g?dy ! 'hydroiodide,

-h?dl%k%h&f&ﬁlf&?ﬁf@h%ﬂte ahiyitér Qﬁﬁhh&ﬁt}dfonate nicotinate, 2-napth-
trifl uoronethyl bromophenyl , aIkyIchIorophenyI
al@rrqsﬂf@mt@ mek#plee NPBReHRe rﬁ>9¢tma£ﬂ kPPEYLE.o SHRESyYIpToipRpte,  picrate,

pl{fgnl% e Lb msﬁ gﬁ&tgyl @%clf&[tgpgﬁ ta}@ﬁée%g u& ’ts ' ot?luteﬁeesulfonate and

ﬁven € Co
undev&m)hteo nAlsb(,‘ khfbdbasuf mtrogmmpﬂtmmng groups can be quaternized w1th such

ag@ﬁgs as lowerai:ktgfll %gl?de% guc 1| Jslrrlljegcﬁ}gngthhyl 20%yf r;}lld]b ’gf]l cl?l}orlde bromides,
anﬁl %{dﬁzdyf‘(jﬁ ﬂﬁrl‘l Qvu}ﬁt)ﬁg)ﬁﬁe Mﬁ{yhyclh%ryl HingyL -5a’ Qe fites, long

or ophenyl) am noJ -

chahk hainies mdaasodlec@l yal}rgk yiryridtyrand piepul ichlionides2 beemidox and iodides,

oxpgL il Jb e e R PG by Py . Wae g gl o
d1§perﬁbk{ﬁoddc(§ar6 m&é&f obtained.

fl uorophenyl ) am no] -1 Hbenzi m dazol - 6-y| } oxy) - N-net h
y| pyExatiples ot acidp mshach imae be xmpdasied| to form pharmaceutically acceptable

actf BABB RS ICTE wo dgrpgnie it 55 bodghlogis gt s acid and
ph’b"sgl(uﬁ‘ld dcdd bidsRhdriadit htidoaoselioycidphaleyd dcidnethinesulfonic acid,

enzi m dazol - 6- - Nmet hyl pyr.i di ne-
supcigiy sk and gidtic ac% )Bas%é] addition salts gg[n be prepared in situ during the final

1sgi'aggﬁ %&1 opAhrgf{c%uglg %'frfﬁ% on R34 %?%rﬂfﬁla (I Beapb i@ 2! reacting

ne- boxam
ca&b@(yllc{ deld (rdomaédﬁwh&man sx)mnhbhbhml &\mh ay lthe hydmixie} -carbonate or

1|é|-ar %]42;[%{“ Sg Z;glla{mf{l%:l L%, accept TELY LRy dhias-& %v?thbgrﬁ(r%ryﬁl% or an
r%ﬁﬂic rﬂritrﬂ Q%Bé(ﬁ@a?ﬁbf‘@rﬁérlﬁ' aﬁﬁﬁlsz' P Aaw0dutialyy 2Q¥YhBKIshEY include,

e-2-car oxan1de
byt{ &e [r(op Hamyetdcm bxa’nymg hmeda}n the alkali and alkaline earth metals, such as

s B OSSR e BEROI AL B e R g el o

y)pyrldlne carboxan1de
22
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met hyl

4-{[6-({2-[ (et hyl am no) car bonyl ] pyri di n-4-yl }oxy) -1 H
whewsiosizdnzol - 2- yl]am no }benzoate, PCT/US2004/034179

4- ({2-[ (4-chl orophenyl)am no] -

H benzi m dazol - 6-yl } oxy) - Nmet hyl pyri di ne-

2- car boxam de,

nonfa)x[c( And A8l yhterviP Bﬁﬁﬂdﬂlﬁﬁ‘ RAJ - dtinb eddtibng, diagiating; but not

) oxy] - N- met hyl pyri‘di ne- 2- car boxami de,

hmmdmp hynoriyn, [@ramm}@mm@mumw @ﬁnsﬁhylmngrﬁnﬁaljl:- methylamine,
dlm%_%y it DG, ograz %%Xgalniﬁne } (leé@lﬁX{nIrgel n@ﬂ@l’aﬁﬁ‘ﬁéo OXAM fg- 1iké ( Other

représBnffive | dighae Zinithekn aedful6foy | the Xpimationesh phspyadditiane sdtscamclude
rboxam de, N-nethyl - 4-

dleﬂpqum(rte; pﬂlﬂ;@p@ﬁ@m@y p@lp{p{éﬁwrﬂeaﬁeﬂ@n?lamne piperazine and the like.
- ORLEAL B e Nk LTl AR st e

Wh&l@ KydroNzewh hirb pyd iintilude- tResecthablorealnilofen rekd{ly in the human body to
leaqu_tb% ﬁgreg{ gqup]gﬂs ({y:gl l >g%ly #g%nlﬁgﬂ%#ﬁsfealgﬁ@_ps include, for example,

%e?ﬂlvg 2&’?&}1 tically acc table aliphatic carboxylic acids, particularly
thos% F gﬁlta%%cﬁgrlﬁla aar(r:l ?1% genm m dazyol 6- If
alkammy:) a&enem:hyj/qigzﬂkmoma@ d&a@glj@amag@s m which each alkyl or alkenyl

m01|e‘p4_ aé%/ﬁgt:ag‘écaééréﬁs Frio %&E ?ag}l?{rgp % E]R% of particular esters

1nclﬂde£ fotmbled; écketakes%x@?icﬁﬁﬂe@tﬂﬂw&tes m&mald:s] arﬁll’ﬁtlﬁbdéuccmates
benzi m dazol ) oxy] - N- net hyI(nyrl di ne- 2- car boxam d
e The( tefi- [p@gnnaoeutlcally acceptable prodrugs" as used herein refers to those

ng\',“gﬁ Pﬁ@xe %\é)g%ﬂp% !t gclrg tlayb%g% L R0 bifenydre, Wittlin id&bPY bPsound

medifa- nlSmbiit) RO by ase hD]cehtlabtbezll’thl the dizmads- & ithansyyndNlower
-met hyl pyri di ne- 2- car boxam o{ g %
amm{tl@ wighoup p@«é\pﬁeW}C}tamrﬁ@Fon, a lerglc response, and the like, commensurate

w1t1'1_|'a r%gs)z(oam lg %Bleﬁt?rl}]s)q 188 Y dnd e AR BY fedl ARnded use, as well as the
zm&el{nﬁlﬁc (foms,( Whéﬂeyb«&mlbﬂm) afathsongthpeynds chfnth&b yllVPIﬁ)@yl) |The term

PrQl?ibIgg E': n%rgaé ?clgﬁg)ﬁﬁé%ﬁymﬁen@?%ﬁm%@ﬂ W?e ;z?zgx % yield the parent
ﬂﬁi/ Dyr : %mNé.l{o(v% F%b?‘r&l‘aS -f&l( gPC{THIMl? Wh?&btwis] ﬁVbIo@HI d Anth%rough

i ne-2- ‘car boxami d

d1sc;hs$1{)ﬂ i{ Iqmvisﬂled i) fEhHrguc)naandn%] Stellgpdirprglrugsias Boyel Relivgsy Pystems,

Voly l%il clztp t?x% 44 g}?t ?%n t dl Felﬁ%rz aitqlh ?\?ﬁggﬁy che ed B orever51ble

Cam%é e Dhyd Ddsidae %héﬁdiﬁzﬁﬂar@awuheédyt]\sd&eﬁﬁbﬂmahmyﬂdrghm Press,

2- car boxam de N-nethyl-4-[ (| methyl - 2-
19805 Hothtof iwhiiehoare iraorarteh berpin l@hﬁeﬁﬁa}‘nce
?’fgez L d.a (r)clce):ﬁo éér%] 9({%%1%&{] dl?éaggs #ha &?rﬂ%%ﬁgﬁcgﬁly treated by the

inhiﬁltlikﬁfléf I{hﬂ Rﬁﬁhe Eincylhc}lﬁg,yﬁor I‘dehﬂnplepyamcrdrsnsmch as malignant melanoma,
2- car boxam de,

papallgry shyroul SRS ﬁh@kﬁ?gl})%]ﬁaﬁna* gﬁ%l{lflgger CRICHQS ﬁ?laaefgll cancer,
lung %J{tc}f?ﬁ{a}ix g; gﬁo fq?\}fehﬁé@ hPastdtd ichRer -vRRRP YA Breast cancer

andalohg@ odnckr.met hyl - | H benzi mi dazol - 5-yl } oxy) - N, N- di net hyl
pyrt dil{h%frégﬁa&ﬂf%(&g}eﬂﬁ of4th$ |{1 e[n(t%nb%? riﬁgh 88Y{or akigle; phenyl,

enzl mdazol -5 oxy

phén¥ ‘hlﬁ'or cﬂlll ) By fERE - 2pEradydalidm ¢orimidinylalkyl, alkylbenzoate,
}a br o enyﬁi ’hP {[2-(pyrrolidin- -
ﬂuqﬁmm:bon@ﬂ@nhytm a*rcamxyla}eoxy}mqlmybenzil Aidibydspingenyhi netetralinyl,

tri u(oggl_glhfé (R % ; f?]ffﬂl‘é ]?ﬁithoéher[ﬁ{lﬂ ] o h}ohnyl N-piperazinyl, = N-

H benzi m dazol - 5-yl') oxy] pyri di n-2-yl }-

car bonyl ) ani no] pi peri di ne-|=8ar boxyl at e,

4- ({2-[ (4-bronmophenyl )am no] -1 -met hyl -1 Hoenzi m dazol -
5-yl }oxy) - N-[ 2- (di net hyl am no) et hyl ] pyri dne- 2- car boxam
ide, 4-({2-[(4-
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br onophenyl ) am no] - -net hyl -
| H benzi m dazol - 5-yl } oxy) - N- (t et rahydr of ur an- 2-yl net hy
WO R0059872d3 ne- 2- car boxam de, PCT/US2004/034179
4- ({2-[ (4-bronophenyl )am no] - | - net hyl -1 H benzi m dazol -
5-yl }oxy) - N- (2- nor phol i n- 4-yl et hyl ) pyri dnme- 2- car boxam
(4- bronophenyl) am no] - -nethyl - '

mmﬁalt;émz’laik}d,amlbe—r&lwlﬁhﬂy) ey¢i¢ipixplatiiyll indblyl] ras8-iyiy)dpyindslyl, 1-

b
acdy 182 3 R el - icplol 2. eny 2y Pyl pyolidin-
1-yty) ;J}hn(oﬁdlrbliy{m’lghenyzi ﬁﬁﬂno(l?fﬁﬁ@)/ﬂe’thylphenyl isoxazolyl, indazolyl,

| H benzi m dazol -
adagnantgl, [b(QYClﬂh@XBﬂp ﬁénil}ltl)cam’ln dhidapelyhyenzimidazolyl, imidazolylphenyl,

phe%}]}rlﬂgg&ézﬁ] ﬁt?%%m% é%@@&%l%p@t%ﬂlﬁrﬁfg,rl?emhfnone amhnyl anisolyl,

qumaﬁxhbd)@ﬁmmonyl phenylsulfonyl, phenylalk lsulfon 1, 9H-flugren-1-yl, idin-
(4- br onpphenyl )an%’ ng P-et hyl -1 & benz, m dayzoII)lperl -

1-y. RJP‘}flﬁil?r)l Nplkpl ey elppropgl, qulmrppﬂakkﬁz dursaylb damthrpiperidin-4-yl,
e hE e TR ——

1-y1,caxdbht ab‘(llzl_xjngndmnﬁ ytdll ‘(vllilzh [rﬁa@? bd rsﬂlﬁ@iﬁ_h@cﬁ ¥¥ ol d¥0hore substitutents
sele;f:tc%{ %F’p%r gggé:$n§?€n% of h§¥dr%>xyly)mtro [c(yano halo, and substituted or

ﬁﬁﬁhﬁd b Al iR ’clﬁé"@ ﬁg
o e[ (4-br c}m)pheny’l amno %aﬁ’%‘g?h%‘%‘% °: dffg’)a(yﬂ,quamdmo,
K@Hi&dlﬂ)(): Napdind) Iguamldmoa nmsulfpnamido, carboxyl formyl, loweralkyl,

halélgpje[ﬂl]l{ 4 br hen %W%g&yéﬁﬁgcg? gvlera llio(%f, ha.foloweralkoxy,

IoWef%’QIE(ﬁ@ﬁIkaﬁt i V%ll@ﬁ&@@dﬁ?ﬂjs S @mih Qe bryD th%ﬁé@{l@‘la‘%ﬁmoéa?bonyl

ot her aspects the présent inventi on rel at es

hetgp@ccécga&,}gg osrallsyleminocapontle comrpogiidsenlkyFamimocabotyl) , aryl-

carlg() Dy, n%%?llg‘léa;ﬁ%n V) Ihe eﬁoa&&%{b g’c e%g%goarz%% t %gﬁ@gluno%kylthlo
am@f)alkh]e cyanpelkyl, cmylcmdghé Eke. akymhelt embadimgnts A idylieedibstituted

carbon atons. Such asymmetrically substituted carbon
phegylosugan dpesfirt PRmpie cohptviads of wisebstitviedt ihydroxyphenyl,

SO AT MR ), ESLRANEL A gRabLL e

‘ dlalkbzejqﬂaenﬁo rrmlkomlkalpheﬁydlt halapbediflc rdibdlophenyl, mh@léﬁl@ﬂphenyl

T ROl D Gl

mtr@%l%ﬁ?ﬁ Bcét?l;égﬁﬁyl ;Egdfﬁlégglph&{ﬁlpﬁ P/g %gcsoxg{) g L CB/clothF])gflphenyl

phegyjpwp ayl4 dggmmﬁwmﬁimsmoﬁﬁﬂ%@ye %W%nyl phenyl,
TER TRY, Pur m

hetetr%cyﬁgr@g%j b hg}e o0 ﬁgﬁa@lgyéahw rlﬂﬁlan%langqy,l,on 5(151% -bipiperidin-1'-

ylca@bfcﬁiyu)@h@r@rmwﬂﬁldmm ph%hﬂe 2ld t&\ﬁn&ﬁflﬁnﬁgﬁl pl ape j(e? other

i de on which t eferred substit lies
em‘}OH BiverAin b STHSH: H%PM sylReisd HOBstthe ugious consigjing of

SI e of e.r
R R eI LI SRR s
d1erﬁﬁgEe11jrllf f &hﬁ)r(frblﬂmrdphéﬁylf Orbr6MBERIEroph&f 3@0p4f1ﬁﬁ(§r%me'tﬁjflphenyl
whi ch "a" nmeanps "bel ow the plane"” and denotes absol

mﬂ%@ﬁﬂﬁ&%&@h@@ﬁl T@M@pmpherwhd yrifloeromgilrydbiomephenyl,  alkyl-

RS RSB0, PO PP T

fluorophenyl.
In representative embodiments of the invention, the compounds of the invention

include, for example, 4-[(2-{[4-chloro-3-(trifluoromethyl)phenyl]amino}-1H-benz-

224
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The present invention also relates to the processes
for preparing the conpounds of the invention and to

wo b@seynrheti ¢ i nternedi ates useful in such prPCEESHS4/034179
as described in detail below Synthetic Methods
Conpounds of the invention containing a benzim dazol e
core may be prepared via a nunber of synthetic routes

ln’uCﬂE&bh@ yipekyileNemétanipliidine 2ocapbexapfides Ki 14-({2(3- hElof:Upihen )amino]-
uch as those disclosed in y[D3082272 and publls
@wé%%lné) Yﬁsm VAnsterrREdingGovncxamide. Af-({Ohd-gmephenyl)-

mwm R P PR BBl ot B DL [ hloro-
4- ﬂudrophﬂils'l)aimaﬁl]ﬁéb_lbﬁmmdanﬂ =6~ ?]}exy)?§uh&thyigymmrld€ da@a;lﬁ(ns?]aéde
ro
N gl%bﬂ%ﬂéﬂmgﬂ ?qu?ﬁ? ieb el s e st e
4- [(Q-m[ﬂgrdnho ZFéﬁ'ﬁHﬂrd)rﬁ&h%pﬂ KQ&M% %&ﬁﬁé&ﬁd@m@&ﬁ&ﬂ%

COUp ed wth variols thioisoCcyanates to form

metbjelmzmcﬂmdaz@lr@mmlde, 27- Shhaathyl- 44:(3 -H2s@mghylprap@Dhmidtd 141 H-benz-

imiGpl b PR oAb BaPuaBtiany A (i ey bgpaten-1-y1-
amlﬂlgslmmmﬁ%n 6Ly1JoRO N -bthy R BRI ]S BARAHET NY-hdi8y1-4-({2-

oxazol e structure may simlarly be prepared accordlng

(4 W@h@ymréﬂslP&b@vem&az@lc@a}}@m@yx@nm%@rbmmm N-methyl-4-

YRR P BRSPS o,

metR¥16H OR2R %Ay Bhethylanaid o] -1 Hbenzinddd-61-6-y8) oxy}p&ndkﬁﬂz carbox-
i, BT} g AT RSO P BY oy ey b hopinigazol-2-
yllahfifAbesoMd h et iyl Ret-888idpiknyl)amino]-1H-benzimidazol-6-y1} oxy)-N-
methylpyridine-2-carboxamide, 4-[(2-{[2-(ethyloxy)phenyl]amino}-1H-benzimidazol-6-
yDoxy]-N-methylpyridine-2-carboxamide, N-methyl-4-({2-[(2-morpholin-4-ylethyl)-
amino]-1H-benzimidazol-6-yl} oxy)pyridine-2-carboxamide, 4-({2-[(4-iodophenyl)-
amino]-1H-benzimidazol-6-yl}oxy)-N-methylpyridine-2-carboxamide, ~N-methyl-4-[(2-
{[4-(trifluoromethyl)phenyl]amino}-1H-benzimidazol-6-yl)oxy]pyridine-2-carboxamide,
4-({2-[(furan-2-ylmethyl)amino]-1H-benzimidazol-6-yl} oxy)-N-methylpyridine-2-
carboxamide,  4-({2-[(4-bromo-3-methylphenyl)amino]-1H-benzimidazol-6-y1}oxy)-N-
methylpyridine-2-carboxamide, 4-({2-[(4-acetylphenyl)amino]-1H-benzimidazol-6-yl}-
oxy)-N-methylpyridine-2-carboxamide, N-methyl-4-({2-[(2,4,6-trimethylpheny!)amino]-
1H-benzimidazol-6-yl}oxy)pyridine-2-carboxamide, 4-[(2-{]4-(1,1-dimethylethyl)-
phenyl]amino}-1H-benzimidazol-6-yl)oxy]-N-methylpyridine-2-carboxamide, 4-({2-[(2-
bromophenyl)amino]-1H-benzimidazol-6-y1} oxy)-N-methylpyridine-2-carboxamide, 4-
({2-[(3-bromophenyl)amino]-1H-benzimidazol-6-yl} oxy)-N-methylpyridine-2-carbox-
amide, 4-({2-[(2-chlorophenyl)amino]-1H-benzimidazol-6-y1} oxy)-N-methylpyridine-2-
carboxamide, methyl 3-{[6-({2-[(methylamino)carbonyl]pyridin-4-yl} oxy)-1H-
benzimidazol-2-ylJamino}thiophene-2-carboxylate, 4-({2-[(4-bromophenyl)amino]-1H-
benzimidazol-6-yl}oxy)-N-{(3R,5R)-5-[(methyloxy)methyllpyrrolidin-3-y1} pyridine-2-
carboxamide,  4-({2-[(4-bromophenyl)amino]-1-methyl-1H-benzimidazol-5-yl}oxy)-N-
methylpyridine-2-carboxamide,  4-[(2-{[4-chloro-3-(trifluoromethyl)phenyljamino}-1-
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xant hate. The resulting sulruryl benzoxazole may then

be chlorinated and coupled with an amne. 1. SOCI
WER@SS3K7I 2 . ArNH Compounds containing a PCT/US2004/034179

benzot hi azol e core may al so be prepared according to

known net hods, such as those disclosed in WX03082272

and published U S. Patent Application No. 20040122237

methlyl-1Abear QBB SBTK FENTBYN P v 6RE e ¥ afhide, Nenglayl-4-[(1-

t hi oi socyanate to forma thiourea. Reduction’wi th

mefthﬁle?r{éﬂ (taﬂsommeﬂﬁﬂ)pbmyd]annme} 1H*rtannh‘eda’zohg-yl)o?ﬁ]pbh&ine-}

cat enzoxézol m%‘é“e‘ﬂé‘%ﬁ deI ;S ﬁ%ﬁehﬁ%ﬁﬁ g’géﬁzzlf)ﬂgyl}oxy)-N-

ethflpyiding-Bgapakhmay;, H ZquZgztf@dbEén%heﬁ ?\1 /]113 %eﬁ&;@i%benz-
X .

NH . refl HBr
lml%gea éa’#r}/grw}r@s(wfydr%%ethl%)@mldlananaequ@ﬁdﬁ, in VI4t(|{2)-[@4Fbromo-

phehﬂ)éfﬁfﬁ@] ﬁrl]néﬂil}nlllﬁ Bé o 1= @%qug%\?n‘g %{IY ééme 2- carebox-

hpound be use

am1t1c;g etdhdR- [Q\él-blbnﬂ)phhﬁyﬂ)ﬁﬁﬂm]t-]-ﬁﬂtﬂy}{ 1;@1;:16@@1@%?1%&;15@@0 NU2,2,2-
t accept a
&1ﬂ§§%‘;¢?\§5gyrbc}m < -é:@%ogﬁéigiae: glgq%%@rln%g]@qn%fgxhﬁm%yl 5-{[2-(pyrrolidin-1-
B8R-SR A LR LIRS THLE 968800 oy
[({%éﬁé‘k(mmsmmﬂai)phelt}é]amuﬁmHédﬁmhfidallzdhs-yl)oxy]ﬁyrldma yl}-
PO 50 B B b S35 B et 15
benHyado ) By Oy )- N@C@ﬂﬁh&ﬂﬁé&ﬁﬂd}ahﬂjﬁ%)ﬂlﬁw 69%11{191;3”05‘ Be2-[(4-

| ow nmel ti ng waxes, ion exchange résins
brora@phﬁayh)alagwbémﬁthsdthfbhsnzemldaml-i -yig omy)- Ne(mrahmnﬁmﬁn- -yl-

met@lg)%%léigf%élril %‘Q{a&a%pla [ g?ncﬁé %—T@—%ﬂacﬁﬁ%gﬂyfr@gﬁ -{n%{ P IISI benz-
imidacoleSigBoxy)-NHL ndipholirf e-yletiNd YW ydi@frREY. cdrbdxanhil 04 PRS- Rl &omo-
pheny?)ra:?r{mo]by mrete}fy?rlle{nbenz1m1dazol -5-y1} oxy)-N-(piperidin-4-ylmethyl)pyridine-
2-carboxamide, 5-({2-[(3-aminopyrrolidin-1-yl)carbonyl]pyridin-4-y1} oxy)-N-(4-
bromophenyl)-1-methyl-1H-benzimidazol-2-amine, 4-({2-[(4-bromophenyl)amino]-1-
methyl-1H-benzimidazol-5-y1}oxy)-N-[1-(diphenylmethyl)azetidin-3 -yllpyridine-2-
carboxamide, 4-({2—[(4-bromophenyl)amin0]—1-methyl—1H-benzimidazol-S—yl}oxy)-N—
piperidin-3-ylpyridine-2-carboxamide, 4-({2-[(4-bromophenyl)amino}-1-methyl-1H-
benzimidazol-5-yl}oxy)-N-(1,3-thiazol-2-yl)pyridine-2-carboxamide, ~ and 4-({2-[(4-
bromophenyl)amino]-1-methyl-1H-benzimidazol-5-y1} oxy)-N-[(1-ethylpyrrolidin-2-yl)-
methyl]pyridine-2-carboxamide, (4-{2-[(4-bromophenyl)amino]benzothiazol-5-yloxy} (2-
pyridyl))-N-meth})flcarboxamide, (4-{2-[(4-bromophenyl)amino]benzoxazol-5-yloxy} -(2-
pyridyl))-N-meth§lcarboxamide, and other representative compounds set forth in the
Examples.

In other aspects, the present invention relates to the processes for preparing the
compounds of Formulas (I), (I), (III), (IV), (V) and (VI) and to the synthetic
intermediates useful in such processes.

The compounds of the invention comprise asymmetrically substituted carbon
atoms. Such asymmetrically substituted carbon atoms can result in the compounds of the

invention comprising mixtures of stereoisomers at a particular asymmetrically substituted

206-
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Ef fective anobunts of the conpounds of the invention
generally include any anount sufficient to detectably

w0 pdoslos27Raf activity by any of the assays deseeT/bsm04/034179
herein, by other Raf kinase activity assays known to

those having ordinary skill in the art or by detecting

an inhibition or alleviation of synptons of cancer.
carlfhr dtoen ancURInghf s@fdoisoter.NgASH e&tult! Radeni®YmBRQures, mixtures of
d.conbined W th the,c&;rLer materials to produce a _

13§t g Practsn as 3ty 35y iR | diasieregmers d i sgmppwist efothsogvention are
i iC r wof  jagyw Ni don. |t .
R B o b R S e A BBl s gt herein,
ar @y defificgl byathe RERAC dATAREpatMERDAWONS FOR [S80TOMIE) FUNDAMENTAL

T T L -
fof iR paditiRAd L dycli® Bdmp&lin@s. Thé '&fi?ieé o@@@r&efeﬁll’:g%agg is that side on

rout e of adn1n|s;rat|pn, rate of excretion,
wielhhenprefesied sabstitudng liseukthietlywef ntrthberpdipodition.afThose substituents

iS eraoj n her . The therapeutjcall)
R SRE BT AR b0 B8R PR, A BEE B gt ghout be
nottell ghanitiedishye BTt RROneXREoMRYER kieRopMEntsS iV "o" means
nthe skill and judgnent of the ordinary clinician. For
belgriphs elangt andhdengfes pbpeluternpafigimation. aThétermp euaridcconfiguration,

Lve, dose; e e il y das

o SHLPRLENCSOS LORME LA Doyt A8 i fgprone v
(198Y) iparagraph 203, for exanple, of from0.001 to 1000

ng/ body weight daily and nore preferred from1.0 to

3 ngfﬂas@rmvnmv@ﬂ sedplples tothegecesser forqueprsinigtthoermpounds of
th B e SR A - i-nl f o

R o SHO AR LB U G ASESEL s
defafhbelow.on nay be administered orally, parenterally,

subld ngual aerosolization or inhalation spray,
recé%?&§€bg%iwg%ically in dosage unit fornulations
CONICHINMHORAdCHME HvEANA conUMiRY 'a%e%zﬁﬁ\ﬁ/dé%&l%%tofecﬁ% ¥e prepared via

acceptabl e carriers, adjuvants, and I cles as
a nyesher @d symtbefic edutesdusing srethads damitiay tabso of whidll inetht laet, such as

e 0f nsd IANi st.rat | u as..transder mal.
e SRR TR B B0 SR A BB o
2004013237 Aer ©me suble bl s HWR6WHhINSekind Nb&SH OftR: pyridyl ether Ig

intravenous, intramuscular, intrasternal injection, or

is formed jbyreoupling “dirkepyridijeeke: withehsnel prundeo hasic onditions.  The
| { 0 &C Qus. or ol eagi nqu .
res AT de 16 5 rkfipd WK OFL BBAERNT oo BN e b o
magrtherutss evgiphadi Witk rialisspRls 36 fgnOEmdRLI Rehagen b Ieddes diamine
I'S spendi ng %%?nts. The sterjle injectable preparation
i- R PG be R e eith Yasious fesawieaateeio jome hefimidazole Tk.
suspension in a nontoxic parenterally acceptable
di l uent or solvent, for exanple, as a solution in 1,3
- propanedi ol . Anmong the acceptabl e vehicl es and
sol vents that may be enployed are water, Ringer's
solution, and isotonic sodiumchloride solution. In
addition, sterile, fixed oils are conventionally
enpl oyed as a sol vent or suspending nedium For this
pur pose any bland fixed oil may be enpl oyed i ncl udi ng

27-
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synthetic nono- or di-glycerides. In addition, fatty
acids such as oleic acid find use in the preparation
w@RoosH0pRes abl es. Suppositories for rectal PCT/US2004/034179

adm ni stration of the drug can be prepared by m xing

the drug wwth a suitable nonirritating excipient such

as cocoa butter and pol yet hyl ene gl ycols, -30-which

are solid at ordinary temshamngnes but liquid at the
rectal tenperature and will therefore nelt in the

rectum and rel ease the drug. _Solid dosage fornms for

or al i4Qist sati on © st Jde Neaps es tesizet s,
pi | | sy powders and granil es.| I'n such ijd dosage
forms,,the active conpojnd y be adm xed with K,COS/DMF

| east one inert diluent such as sucrose | actose o
st aPik Sth hogage BB~y al.ses conprise. as A's
nor ma @: actT ggo addilt i c@ substances ot han
. HZ%‘ 2 H . . ~

iner’t dyluents,” e.g”, fubricating agent§ slch as
magnesi um stearate. In thé case of capsul es, tablets,
and gl s, ot he dgsage forns naxwflso gonprlse

buffea s, Tabket & and mq@’i‘%on“aﬁoﬁ
be prepared With enteric coati . quind-Ndosagee bedams

for otal gdm ni stration may incltude pharmaceutically
accept abl e emul si ons, sol utions, suspensions, syrups,
and elixirs containing inert diluents cgmonly used in

t heart, _such s wattefdc SuchNcorpeasitioms fay al do-Ncs
con‘p aﬁﬁ?&ﬁﬁi@ﬁms E’ FeCls / MeOH
enu%ﬁi ipg “4And suspendi ng ﬁﬁen s, cyclodextrins, and
sweet eni ng, flavoring, and perfum gg agents. The
conmpounds of the present invention can also be

Jadmnisteged inflthe formof |iposomes. As is known in

f.,\,h_e%i\l T@/or?ﬁ’s are general ly derived from
phosphe¥i pidgNor©ot her 1ipid substances. Liposones are

forfred by nono- or nulti-lamellar hydrated |iquid
crystals that are dispersed in an aqueous nedi um Any
non-toxi c, physiologically acceptable and
met @oaiporady nktdiping tecpabble s@hctiRihn8nlilaB9$RPeSpatd hccording
gghusig. The present conpositions in |iposone formcan
to gheningihrds phoveden ersrding ta othsrpoana esmerab@ronedsient such as those
- it il J . 2l r I VeS. ... exCi pi e
O OB s T S P B BiGn R PP R 285 .
In additipho$lehit ethll (£hbleiin €hert,l @088,hBNSY19)baésBribat W @bcedure for
ang.s nthetic. Methods tqg formliposones are known in
asspiy 1’%%9?“‘@ @ COFeSr WRSISp} dlydioxy sapkne istgreated syifto @thyl ppotassium
xarffeRdté. Bhe ing\ beh% ' - :
Ry, oo S Hing QU o ae G RED e b Hihortiitl KRR Soppled witn
an gpyent i on can be adm ni stered as the sole active
phar maceuti cal agent, they can also be used in
i na§d,on with one or nore other agents used in the

BN, socqucer povsonal SIS g 1,

the treatnent of cancer include, for exanple,
i ri notecan,

heat

Compounds containing a benzothiazole core may also be prepared according to
known methods, such as those disclosed in W003082272 and published U.S. Patent
Application No. 20040122237 Al. An ortho-haloamine may be reacted with a

thioisocyanate to form a thiourea. Reduction with NaH then allows formation of the

thiazole ring.

-28-
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t opot ecan, gentitabine, 5-fluorouracil, |eucovorin

carboplatin, cisplatin, taxanes, tezacitabine,
weywbophnesphanm de, vinca al kal oids, inmatinib (BBESH0)/034179

ant hracyclines, rituximb, trastuzumab, as well as

ot her cancer chenot herapeutic agents. -31-The above

conpounds to be enpl oyed in,conbination with the

. . H. . .
con d20f the invent Qn_[ji | Ig be used in therapgptic
ag’@g as i nANESt ed%i_m the PAysi ci ang Desé<_§ReIIer§n_cr@_lAr
(P Pth Edition ( I993F ~witdr i-s—necorpor & S

herein by reference, or such therapeutically useful

anounts as woul d be known to one of ordinary skill in

t he 1atetmedifies of i .0 t.he ot he

anti cancer aggﬁ{%ﬁ gig%%élg ba?%i’?n&{r?lk @%g%&a %%n%%ﬂg B through
the ioHewirgepevasaxi num cl i ni cal dosage or at | ower doses.

Dosage | evel s of the active conpounds in the

ooposi tigns of the i ntionJmay be varied so as to
obt 5 desi HéBd/Eherlg%g rdeIsaponse depBRbi ng on the

nodte gt admini stration, erity of the di sease and
the response of the pg'tq ent. The conbimnat i BOHc@fuxSh
admi ni stered as separate conpositiof® otXas a single
dosage form containing both agents. Wen adm ni stered
as a conbi nation, the therapeutic agents can be

formul ated as separate conpositi ong1 whi ch are giAvNen

sare O me_orSQEl f er ent EQI;H 5 rNH
C agepis, @b RE Ji Vv g gle
on. Antiesrterogerﬁ@, such a$'t arfoxi f en, I?IWHIWF
l e

breast cancer growt h through induction of cell cyc
arrest, that requires the action of the cell cycle

i nhi biyt or ng)Ki P.agGepptly, it has beeg shownpphat
[ ' of t = =

aGl 1 vat he Ras- Raf - MAP ,Ki n t alters
kpe osphoryl ati on status of pzzgﬁg at its
I'nhi birtory activity in arresting the cé€ll cycle is

attenuated, thereby contributing to antiestrogen
lresjle tance %‘%%V n.et al, J. Biol. Chem 275:40888,
200 56. CHZPQ By eRidtib enusstul gz virrp eisiibiviiooin iohibiting the
oNBPSE siasaliing THEHAN | LDLVEKG phi bitor
gr. changed the.phosﬂgh%r g{mésﬁ%&ﬂi’)g%ﬁ%ﬂ% D% 9% 1 POTHRGSHSRS together
with e aceticaliyt accepielsle @efidr bi R&sipind | Suisdlé Phitghaceutically
acck S tlorced .hornone .sensitivity. Accordingly, in one
a%%begt AR WofORIGHS Bpludeyr fRY) semnly, Processing( pganfs and drug
delifrbry) madigiefs\Andrehak@rd $68&h 4D £61 tfﬁ?c‘i"ﬁm i
dependent cancers, ggch as_ br e%g%ﬂpg% pr os%g?%)%{gpﬂﬁgnesmm
steaggipctalcs mopesacehatides disoeanorides; starcky aclatn, wetiuiosd, ynesigd Rellulose,

i n t rs, ;W th conventjopal anticancer agents. .
ol BRSO WP E s Bancatdyiny-
pyriotidioent,a ldvwoMaliing hweres ooml exthaRs! ReALI ARdI Be I

responsi hl e for %he constitegti%iéél y acti vat etgeBlgﬁc-’Aagl well ‘as
co Phet Rphdge or TRaregheeole t Otheysuitable phameaceetiqatin sicveptable

; . 0 . y [ oSl Ki nag
exclp Rl FE GFering SR TROF Yhimat R sl Sendily Mol Co. New
Jersge (1i99i1), yncotimeeted hereimeiyrefraéricent s wi t h advanced st age

di se respond to Geevec initially, but then rel apse
| aigfectwe ounts of the compounds of the invention generally include any

i\

amount sufficient to detectably inhibit Raf activity by any of the assays described herein,
by other Raf kinase activity assays known to those having ordinary skill in the art or by

detecting an inhibition or alleviation of symptoms of cancer.
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due to resistance-conferring nutations in the Abl

ki nase domain. In vitro studi es have denonstrated that
WBBRsA¥1272npl oys the Raf kinase pathway to el iBCT/UB2084/034179

effects. In addition, inhibiting nore than one kinase

in the sane pathway provides additional -32-protection

agai nst resistance-conferring nmutations. Accordingly,

i n dihetanennaepadivedhigredient thuiemty 68 combined GMTOME @arrRE materials
f or nul as Il are used in

[y, (1), ey, (I and (V)
to PHHBICR A £ 2%%%%8%@ é(%lil %ﬂ%@%ﬂﬁﬂ% HEPD A Apst wepied and the
Hihids e l.ogi ca C
D ey Sy Bl 6 inaf BRGGETgo dose
levgl fop ey particnles patieahwdl tlepenti epar a lvedaty of fretas ilichidimadhe activity
<clhe present Jinvention Wwll be understood nore_
of AL BSmPRFRT St he,i B WPIRGL Gxarral S lthyroict, time
of ad@iristeniodebuly oa¥mBiistiatibhSlafcAb QRrARY, B8R Qbination, and the
intended to be limting of the present iInvention.

sevRBipr 06 dhe arartiaulasi diecash aindergping ﬂmp‘ynbfme thcrap@gﬁnqﬂﬂ;y effective
l.aw I na neral | e prepared in. .
bl 4o e M B P R B i BB menrion and s
witBjmthb ekillsendfjudgnedt 6f tha ¢dndrgrclinfeithy | phenyl ) am nol - |
-methyl - 1 Hbenzi m dazol - 5 - oxy)pyridin-2- acetam de _
H N{:@‘%/ &yrposgs pf thgspreseny Npvpptiore, therapeulically 1effeptivinaiuse will
: _ | .10 . .
M) S e o 4 Al g s s
amguits,r fargexcugpensf dronof0.Godi ¢ 006 nikeg body Grélp _biailyg anil more
' t
prefiear oy 1) 130 Gle/kin oy’ il osoee it compositons may
contéih WhoH £RORIOCuBRLRic: tBerBbf to Ik IR aai%qg.y THF
(14 nlL) was added dropw se. Arter 1 h at , a
sol k¢ eempdunds df thepeeseieingetR® mpy BEadministdrdd omallyyaiaednterally,

sub%igglgtt . ﬁ’g}egcgggga@%ggogtig%@t%u%ﬁr% q‘q{{gl?(ig%ggpl\ga?y in dosage unit

formolatibh O RonaiSO HeRMNBhAd nbithQicaPhAMIEMS IR YELhtNd carriers,
partitioned k;lggt)vveen saturated aqg%ous NaHC&S s%bl ution

adjuysatscppd vohiclepas gesiteds  Tinieal sdpunisirasivnanay the imquentls use of
BB B g T B s e
ternaqpeentergordsi aied Wagrein§ Uhtlingss estbb@ehedils WidjBctions, intravenous,
intramuscular, intrasternal injection, or infusion techniques.

Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation may also be a
sterile injectable solution or suspension in a nontoxic parenterally acceptable diluent or
solvent, for example, as a solution in 1,3-propanediol. Among the acceptable vehicles
and solvents that may be employed are water, Ringer's solution, and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent
or suspending medium. For this purpose any bland fixed oil may be employed including
synthetic mono- or di-glycerides. In addition, fatty acids such as oleic acid find use in the
preparation of injectables.

Suppositories for rectal administration of the drug can be prepared by mixing the

drug with a suitable nonirritating excipient such as cocoa butter and polyethylene glycols,
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CH2C 2. The conbi ned organi c phases were dried and

concentrated to give 2.71 g (8.6 mml, 75% of an
woe@sga723dl i d as crude acyl azide. A suspensi oPCDUSZOYD34179

azide (322 ng, 1.02 nol) and ~-butanol (0.2 nm, 2.09

mml) in dry toluene (12 nL) was heated to 100 C and

mai ntai ned at that tenperature for .5 h. The reaction
whigs argl $odideat dndmaqo Itermlmrarturearhdlt tliqefd aamarbd:tnmwhﬂwitmeﬁld will

the%IB ratlg X € g{ﬁgtl 0 a CH2C 2. The phases were
L5 Ars Y ﬂct gon was extracted with
CH2GoBd (Bsafe folRe B0 BRi %@1@111“9&9@%‘!?)?1%9}9 'iﬁc?lﬁﬁ%a\ﬁ@ﬁlgs tablets, pills,

washed wi th saturated aqueous sol ution
poweerEe andy rgrgmle(swgsl;nzs)lgh ankd ad:ismgebéninmntﬂme @ctwef coapinaid may be

el B0 of B B e Bt g terans Tgre onwgohor Such dosaee
foratsangge aBol dogn;ﬂgsd &_)s 155H1dﬂFﬂ|§B f)?ﬂ@ﬁcé\/ldadnm su)ostgngés ](ﬁk};érb&lan inert
d11bpeng% e(l_%, lsllyjrllgat(gqgag}pts' spc];q)as mag)@sxglm stgaratez IZJ, the ddye of capsules,

gk g, el oot g bt e

carBaddjtionklls Be psgpatkdhyith Stt&ix &)ﬁtlﬁEﬁA CH A 1b 1c
' was added to a stirring

Trifluo cetic acid (4
sLlsL&ﬁ%‘! Spge poymS 5‘?”5);5’15?& edmpingstgtiopynay . igclude| pharmaceutically

acc Eie?engu:}sﬂﬁg S%ﬂigﬁlag ?éslsf)laﬁ%j Cﬁ‘ﬁé rz#f {i‘@? %h ﬁl%lrg E%%t diluents

commsn@uesadam shes pendech ian watur et apueitonanday also comprise
t'i ons

adﬁiqt’“résagt d@ﬁ“?%@fléag Y e{I’E‘gs S A Oﬁ:ﬂgggcﬂ%ég&é@clodexmns and

sw@sﬂa@ﬁgamv@mﬁg) aﬁwgélffmﬁﬁtgl géht?y fl ash chr omat ogr aphy

0.5 : 99, 2 : 98, 5 : 95
Eret ()5 mmpzpm@s of ﬂgams@m imagniién 86 alewbe afilﬁ%lstexfedan the form of

lip (% ﬁ%gt {}9 e Yol h?_&é‘ﬁ]fo's_ﬁmes?r@ §er§ea£?y3 erived gro gD%phOfphBhplds or
othe?r l%:iid (v,ﬁbséahcgs 5131%0;&%ne§ a?fz fofméd bfz %noJ omuﬁﬁl:]aﬁleﬁgr l%rcﬂ‘atlég liquid
cry@irlgls tilaq_bare (§13m2rse<£ in ﬁrhagleguﬁznedluma) A41y41’40r( tw(l(s pl@sid)qgically

acc%)t%g I(\iglg %et&bgl)l(%r‘t])eﬁz lipt %alﬁ}gt fo?fﬂlr%(:: 11?%5 c&ﬁnnge use'g The

pres{eﬁu ©8mpbsitiOnOM hmbhleatbﬁlnmﬁtdoﬁta&m hﬁdi’dﬂﬁi%n(t@ Péomibound of the
added to suspension of 2-am nopyridi ne

bregent G HGEH, 1B LZaRoPIFSTHR g < BN ad 72 ke Hhe prefemred lpids
are the phospholipids and phosphatidyl cholines (lecithins), both natural and synthetic.
Methods to form liposomes are known in the art. See, for example, Prescott, Ed.,
Methods in Cell Biology, Volume XIV, Academic Press, New York, N.-W., p- 33 et seq.
(1976).

While the compounds of the invention can be administered as the sole active
pharmaceutical agent, they can also be used in combination with one or more other agents
used in the freatment of cancer. Representative agents useful in combination with the
compounds of the invention for the treatment of cancer include, for example, irinotecan,
topotecan, gemcitabine, S-fluorouracil, leucovorin carboplatin, cisplatin, taxanes,
tezacitabine, cyclophosphamide, vinca alkaloids, imatinib (Gleevec), anthracyclines,

rituximab, trastuzumab, as well as other cancer chemotherapeutic agents.

31-



10

15

20

25

30

The resulting reaction m xture was heated to and
mai ntained at 85 C for 2 h. The reaction was all owed

WO 008081273 0 rt and was then partitioned bet weePCEUSM04/034179
and saturated agqueous The | ayers were separated and
t he aqueous | ayer was extracted wwth EtOAc (3 X). The
conbi ned organic portions were washed with brine,

dri €He atlcadERohed: t@ He@nuipisyeliif dbBhakli¥n WiBhe compounds of the
chromat, og{jrgphy (2:1, 1:1; 1:2, 1:3 hexanes-Et OAc)

invpRtiny sal Yo thesanert¢ anunty apfindientest dndee Foyiigans Desk

Rej%i Cﬁncgl(% %ﬁﬂ%a"é‘%ﬂ&@@, 8‘2‘? C?lblrg ngrforéok%%tea hirje%kgy ieq’?_r')efxce, or such

therap@8tidatly udefdl ahnSurtzas vouhl be ¥nd®n &cbbnedof oldinary. skilHa the art.
H,.7.30 (dd, J = 2.7, 9.1 Hz, 1 6.91 (d, J = 9.3
Hz, The %ommug@s (@ddthey mvegtugl agdgthqz ot@r H)ntlcglcgg qegnts jcan be

admm%é%e:iﬁ@ W%‘ﬂﬁl ﬂt%d(rﬁm@&ﬁ? ilnﬁ&a? Qiogageéo &](QO/&gldc[log s. HDosage

levéls ot shpearsive kompomeBtia mhadeompdsitbns®f thh ﬁSenmsnI rmayahed vdrﬁl% SO as

Pd/.C (30 0. 03. nmol ) hanol was .charged .
to QRigiR a&ﬁﬂf%?fé@fﬁ%%actrﬁwnfee%@ﬁ?%ﬁg AR e TPBe i SR ARt verity
of ﬂh@ Qﬁ‘geaﬁa Al Q%Bﬁsef Of thé PAtidt. "the 65%11‘%1’65%& beB@ministered as

Itered and the -35-remaining solids washed
sepmtfr cagipbsitions lr EsOAcsingle dnsedeadioim cPhaingugriiotedgents.  When

dnaolrﬁn% erecg o tsclfnq i ﬁ\i\%}aﬁthg \é@%or gltngd gteﬁ‘fga{)a{qg %lf%rmo glqatég 'ag 2sepamte
confibRTA IS, WMUth}e ViienC & fhie EdmleOfi e ol d@ff&ﬂéﬁﬂhm@yréﬂﬂk therapeutic
purification. The above diam ne (60 ng, 0.22 mvol) was

age@FSSQ@ %g;vqamawm@lﬁ@pmpgmmg and a solution of

3t APl Qe LIl 2ISPINABR el PAnTD. o o ABloh ifuction

of d%]drdydlerwreét@t}ﬁﬁrethre@thz 41cﬂiﬁmd>f)th&\/aéll aybtkethhititot bE7K1p Recently, it
reactlon followed by ferric_chloride (45 ng

hasmbegny shewe ek (actv#iPnd #F kthe eRay- RaﬁMﬁB(tEm@swthway alters the
-1
phdggh&gﬁ'tlgﬁ% Als bf ﬁ g.l Ftthgthx%1 W@?ﬁ&g %ﬁg\gftfﬁragfr%tﬂfge@e cell

us so utlon ere
cycleeismitenunieds tleraby ommbmvag treghtiestrdpehtrédstamedDbhevan et al, J. Biol.

Chégauig sty R AsdeRoriait RaSaRD s B o&ﬁf%a@ieefw%fﬁgnﬂmg
(o RAVEB AT A SEROLAIGNS BB BEbsHLBIAE et of 127 in

dried (MgSO", and evaporated. Purifica
horgreme rpﬁaqury—me@st ganer ech dingh endr BAse doing whsterhd Wegnone sensitivity.

ne lized Wt aturated.a ous 0
AchER, 1550 et BRoRa B TS Rhefo Aingly) and (v) may
be BSYd DA% WedtReH@SH ﬂsnmﬂehdéyeh@&n ajadcapat ich «4rhresht (all prostate
4), and evaporated. The resulting resi ‘due was

canpes.dageverse hagmane resistaneeeorampnkyt seen by these aayripith conventional

anticancer agents.

In hematological cancers, such as chronic myelogenous leukemia (CML),
chromosomal translocation is responsible for the constitutively activated BCR-AB1
tyrosine kinase. The afflicted patients are responsive to Gleevec, a small molecule
tyrosine kinase inhibitor, as a result of inhibition of Abl kinase activity. However, many
patients with advanced stage disease respond to Gleevec initially, but then relapse later
due to resistance-conferring mutations in the Abl kinase domain. In vitro studies have
demonstrated that BCR-Av1 employs the Raf kinase pathway to elicit its effects. In

addition, inhibiting more than one kinase in the same pathway provides additional
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430.3 (MH), = 2.24 mn. Exanple 2 Synthesis of
N-| ~4-f{2-]|Y4-fl uoro-3-tetrahvdrofuran-3 -
wQ bhlesmDam no] - - net hyl - - PCT/US2004/034179
benzi m dazol - 5-yl } oxy) pvridin-2-yl | acetam de o
Synt hesi zed as descri bed above in Exanple 1 using
3-(2-fluoro-5-isothiocyanat ophenyl)- tetrahydro-furan.
prd&d¥onHeaindbrsidtahd-confering idtatid 3. Ac36rdmx@yih@ndther aspect of the
Synt hesis of N-r4- ifl -nmet hyl -2 i’l&» ‘{7
inventip,| tho eemeaundpph Qﬂg@lﬁ@r@t (I {1H) Y HsH M) rreiaged|in combination
anjescr : %y%f%y % d?ﬂlcpnala let g]%ﬁe%famegsec 11§¥1Q%t Hgaihéﬁfjo?ﬁematologmal

ove
cafeeld, isfidlligy ﬂﬁ‘Bﬁlh)thﬁdkb@mbﬁmwukd:rﬁ@t(b]MIC)y an edverseloCteweht resistance
4742(M—| 41 mn. Exanple 4 Synthesis of N [4-(
to thejat (e,gstquq@flgﬁ@nall agsht op yl phenyDani no] - - et hyl -
H bRz ) c
SyniEs isadt auveptich QIR Mg HhoSRua 15, feference to the
following examples, swelicio prel priveidyd by saty it mld:qs&a‘ad)reand_@bﬁonmzended to be
28 mn. -37-Exanple 5 Synthesis of
hHNU‘{‘&Ofé‘QPI%SFW IPYEI6i08- 3 - (3-f uryDphenv ami no}- - net hyl -
q{%fé%ﬁ@ﬁ\%' 5id® cHaif¥ YorP¥de! i tBe dom g&ﬁh@@f@ﬁe following examples
Synt hesi zed as descri bed above in le 1 using
me3-geperfally dvr:cpx@arcxlonhp@mrﬁmatvuﬁﬁbﬂﬁdlbowmgmmedmwvs m
458.3 (MH) R 2.02 m n. Exanple 6 Synthesis of
N-f4-({2-[(4-fluoro-3

-tetrahydrof uran-2-yl phen]%x—a)%m%%ol - -methyl - -

benzi n Shaadsiof NIy )PHB LetitbulipHeh gitahian] -tenethyl-1H-
Synt hesi zed abs descri bed above in Exalmpl e 1 using

2- (2- Fl uor o- ZHBIEAZ0 1) PEHA AREedr o- f ur an.
LCVS m z 462. 3 (M—|) R, 1 87 m n. Exanple 7 Synthesis
of NN[4-({ -| (4-chkoro-3-isopropyl phenyDam no] -

-net hyl - H benzi m daZzot - 5-yl)oxy)pyridin-2-y

-1 - met hyI pi peri di - car boxam de -38-. Synthesis of
loxy) )< 2 altroplﬂany ] met hyl ani ne

HN—
_<N v o
/
Step 1
(0]
0 L H
1. NEts, cI” o
OZNJQ/O l N OH 3 /\‘1 OZND/O | N N\n/o\!<
o]
MeHN N THF, 0°C MeHN #N 0
0,
1a 2. NaNg, water, 0 °C 1b

3. t-BuOH, toluene, 100 °C

Triethylamine (5 mL, 35.6 mmol) was added to a stirring suspension of acid 1a
(3.34 g, 11.6 mmol) in dry THF (44 mL) at 0 °C. The reaction was maintained at 0 °C for
1 h, after which a solution of isobutylchloroformate (1.8 mL, 13.9 mmol) in dry THF (14
mL) was added dropwise. After 1 h at 0 °C, a solution of sodium azide (2.28 g, 35.1

mmol) in water (8 mL) was added and the resulting reaction was maintained at 0 °C for
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Brom ne (1.3eq) was added dropwi se to a sol ution of
pot assi um hydroxi de (10eq) at -10 C

wd2qo4/08erhyl am no- 3- ni t rophenoxy) - pyri di ne- 2- ceeboszN3/084179
e (leq) was added foll owed by di oxane and the m xture
was heated to 60 C for one hour. The m xture was then
cooled to anbient tenperature foll owed by sl ow

45 asldi tTHRNreRdti AL 8SltfonPwhel cdrRBflkated o 2Alddbiead Sasy Bedhadtioned

to 60 C for one hour. The solution was brought to pH=8
betiiceth s%t@gettqscb aq;mous NaHCO3 solution and CH,Cl,. The phases were separated

( ) 0 y
CL‘?‘SC%B uastp s oraﬁﬁeée‘lﬂg%) Fﬁ&bi @%ng JF%P ] h%%wgmcs were

wastekdl &h ebkidny afld | thé afohhinedn slques e qﬂrtYUnts hwet Riithen @xtracted with
dried. M5 WH = 261. 2 . Synthesis

CH:Chet Rjg conbmed (qraanioehsgs Avere é;le@ (MasﬂabqulWWﬁé/ o give

[ -2 a m xture of
2718 @Gl 7 IO Y EALHANIER S M Y

N, mmuepemlsyjn dfmcy]rmrdeo(ézzln@ NORHG 1S ot xahxychml I4§.2 anii.12209 mmol)
. 4eq) was .added BOP (2eq) d the m xtyre was stirre

éw e g?ﬁ}’é? BratreEod 0 Y ang m@ﬁ@sﬁ &t theffemperature for 1.5 b
Th@gga%ﬁoﬁ %va@%‘l%eﬁ%%ool to rt and then Iparu’uoned between saturated aqueous

pyri dyl oxy))-2-nitrophenyl ] met hyl am ne eq) and the
NageQubalivagn andk C€lwathe phaseewemt se@aaedfzmd thélaquérhe portion was

B C LR R
aqiolie 0T ek s%ﬂﬁidﬂn?s?ﬂ)feﬁlﬁebﬁ{éd diiee @@gs@gl A hdsorbed onto SiO,.
met hyl -i V- nmet hyl am no) - 3-ni tr ophenyl ] oxy} pyrid

Pumﬁee@w;ub)ypﬂq@brc npasographya@hdx 4riilde :idsxprasiBtOde) piforded 131 mg

(0. %; i, S SFELTRLE0LAR Y 16Y5 MR (38PAz Epcty) 6 8.18 (or s, 1
H), 8. Izlcd,[/&ammz; 14{)( mmwram nH) phengd, ]fe=>Qy$ Pigr i ml)m 23y, V=22,
-l rneth eri dine- 4-carboxarnide The m xtu
1fgoﬁt2g,(¢alpfg?—5_8n8{1ﬁ§4,1 H) 691 (d,J= 93Hz lH) 647(dd J 2.5,5.8Hz, 1
- t I rophenyl ] oxy} -
H)b3§;Q7 gir’n 2-y )}g%/perl di n fﬁéar boxam de in nethanol with
catal ytic anmount of Lindlar's catal yst was
Stelpy2dr ogenated to yield

JV- (4-{[ 3-am no-4- (et hyl am no) phenyl ] oxy} pyr| d| n-
2-yl)-1-nmethyl pHpeI‘I di ne 4- car boxam de.

35@[\1 TFA, CHCl, OzN
N[ 45‘/[ (l q\h| %ﬁo- > i sopr opyl phenyl )arM ne ne@N/-
IMdbENZTM daz

5-yl }oxy) pyridin-2-yl]-1-nethyl pi peridi ne-4-carboxam d
e To 4-chl qpo- 3- (et hyl et hyl ) benzenei sot hi ocyanajce
(leq) in nethanol was added 7V-(4-{[3

- am no- 4- (et hyl am no) phenyl ] oxy} pyridi n-2-yl) -

- NetRYILBIRESH I (AmEF RO %¥AMMIAS a(diiefig Aldfeddidh of BOC carbamate
resul ti ng m xture was stirred at anbient tenperature

1b{(b¥1 men0.> nrek in E&Ia@b ( orlatihe newitingrsadtion wasgonighasgd at it for
t.hi our ea
3 S RGh Rt ot oo TR B Sy oo AATH sqpproged aqueous

NaJh@, rpacétteuted %hithr €HES (’:he(p C Ortze Bbmhbined dirgarhal portids were
vol unme and brought to basic pH with saturated s

consapishaad dbF deing I‘Pﬁ’éluﬁq%f’éo%@o@éﬂ DR has me%?aéw@oby flash
chrbHaRAULES DSt S0P YPSod i8N &y haekes . Wsiikthanol-CH,Cl) gave 94

mg (0.36 mmol, 72%) of a bright orange solid as 1e¢: 'H NMR (300 MHz, CDCl3) & 8.03
(brd, /=33 Hz, 1 H), 793 (d,J=2.8 Hz, 1 H), 7.92 (d, J= 5.8 Hz, 1 H), 7.27 (dd, J=
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ethyl acetate and the organic |ayer was washed with
brine and dried with sodiumsulfate. The crude was
w0 b@s/0s1273 urated with hot ether with a few dr opST/082004/034179
ethyl acetate to yield NN-[ 4-({2-[(4-chloro-3
-i sopropyl phenyl )am no] - -nethyl- H benzim dazol -5-
yl }oxy) pyri di n-2-yl]- -nethyl pi peridi ne-4-carboxam de.
2.8V0:ANHz =1 B1346.89 (ExpaPlEHE, By 1esi(&d,of = b2eblyiiz, N Fif-9.92 (d, J =
(2-{r2-fluoro-5-(trifluoroneth I%gihenyl lam no| -1 -net hy
2817, 11 1B BeAbRr GuBbI .6 (b Y o B § - 2-
}rjiperidine-4-carboxam de 1. Synthesis of
Steé?(:et hyl ) pi peri di ne-4-carboxylic acid To
thyl pi peridi ne-4-carboxylate (leq) in ethanol was
added i odoet hane (1.1leq) and potassi um carbonate (%eq)
and res\ ting yg xtur,e was _refl uxe or 16h. Th
i xt%zlrmz @ fen c”c?él ed ¥ e8I terrpe?zah{ @ %E \;5 Y
filjaned t h N was capesnbsat ed apgd,pe ti 0
bet ween net hyl ene chl oride and water. The organic
| ayer was then washed with saturated sodi um chl ori de
solution, diffed with sodiumsulfate and concentr ded.
To it was then added concentrated hydrochloric acid
and_wat er 1) _apd the m xture. was ref | for 5h.
5 TheP¥d ]@Ft(bﬁé r?lLa( @?ﬁmaﬁq aaa&iaa?twe- yéa%ﬁi@‘? L QfBgpnmol) was
add’sé?itﬂ]sggégﬁgfﬁ %Ef(@l%’ﬁﬁowﬂdihet A @ange, VB niMid1yind®$ dickane (1.7 mL).
The eeswting deaptipe miairiry wal Hedtefl 4to(anst toplmdainetopt 85 ACtfooPhk. The

BB A TR EO RS one and s

aqNobk HNHEORY IThk AayREviee superabbdNatl SRPIPBYsEbF ¥l dX@racted with
é‘geg was added BOP (2eq) and the m xture was stirred
10 EtQéc 4#bYentbe eamleined arsanigrmortionsonergerrsbed withdring, diied (MgSO.),

- - Kno(4- . . . . . .
and S 0 OR  afestion eligh Sl B dil 12 19
hexa@8$HEtOAQ) ploxided F5uAg (G2 binesl, 69 YO0 Gnf@ingkGolid Thed: 'H NMR
reaction mxture was then concentrated and partitioned

(G09eYikze ALKt 8 de dbas.d Bhd-Wdde! = Srhdlzod dinf 0518y & Y A& Hz 1
. . : ¥
H)S'Z[g? g%%ﬁ(?jl‘?%: 1;12},?3{/{ @;r _QN?‘%%_.?‘ he res U 86 i, (2.7, 9.1 He, 1 B,

15 6.914d( frethy Heyil i) 6 BOn(ddropReNE/Hz} 1 H), 3.05 (d, /= 5.2 Hz, 3 H), 2.16
éﬁf pyridyl))carboxam de was purified by silica gel
(s, éAlomat ogr aphy. MS: MH = 400.2. 3. Synthesis of
N-[ 4- {3- am no- 4- (net hyl am no) } phenoxy] (2-pyridyl)-(l-e
Stebly! (4- piperidyl))carboxam de The m xture contai ni ng
eE)(I -ethyl) (4-piperidyl))-N{4-[4-(methyl am no) - 3-
ni trophenoxy] } (2-pyridyl))carboxam de in nmethanol wth
catal ytic amount of Lindlar's catalyst S
hydr ogenat ed t o yi el - {,3-,am no- nmet hyl am no) }
fh o Ny | )9'({51?"[5%‘}%{*1'@ " ¥

N Q. N
i per.i b i de. =370, 2. nd heki ¥ ol
{'.w@tﬁﬁ@yl A esdookam ge e 2570 2 S R 3 F
am no}-| - met hyl - NCs

1d 1e
3. FeCls, pyridine

A suspension of acetamide 1d (75 mg, 0.25 mmol) and 10% Pd/C (30 mg, 0.03
20  mmol) in methanol (5 mL) was charged with H; and the resulting reaction mixture was

maintained under a H, atmosphere for 1 h at rt. The mixture was filtered and the
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H benzi m dazol - 5-yl ) oxy] pyri di n-2-yl } pi peri di ne-4-carb
WO @508 730 PCT/US2004/034179
2-fluoro-5-(trifluoronethyl)benzenei sot hi ocyanat e
(leq) in nethanol was added
N-[ 4-{3- am no- 4- (et hyl am no) } phenoxy] (2- pyri dyl)- (I -
reﬂqﬁlﬁirfg"soﬂ’i'd@ SFasHid thbrousAlPRUAFIOR ¢ (dnf hhetBatd] ! TBe combmed organic
resulting mxture was stirred at anbient tenperature
poftioms MaHe ev@iovBed h@ﬂﬁdrdf o0 mt GOde winal 8% of @ bpondresylue as the

t hi.our ea. . To i n_net adde nhydr ous
phig P Aping; phihvisdalie R e Mot R AHE e N

r eaqthe o dakfife BBSMENED2 GANEIE Mak AlQElvE® ihkthahdlS3 mL) and a

vol une and brogn%ht to basic pH wth saturated sodi um

solyten 6k At7e rduhil dhemylthivigocyanae (2 m6) UBZomohds nigthanst sgs added.
l.j h
Thggéeef&gtgg vgaﬁ d‘h%lﬁ aﬁféd fé\lﬁf% h] g{}/nrﬁﬁl Wa(g%&grg &9{?\” n‘?}%&% Lvas added to the

reagtion dfoilledfedvi‘tiyhfe&itdc}umrlddl (45ahg, 0D8emgiold eTmasestﬂmg dark reaction

triturated with hot ether. with a few drops of ethyl
mixEs Jyas mgmw%qddatlrt for 16 h, then suspended in saturated aqueous Na,COj;

solﬁﬁgﬁf,_ﬁn&t{%éetre%f ‘%ﬂl{l IcRrifel uﬂfeC}elglaﬁﬁrfg JoliHOGRAES Ak RREMOIARYUnd the

enzim
cofabiniell d‘ﬂ;réttpwaisq:amﬁbnycﬂ hnd paparatédn €Fkb xmeheaniidewadBtrdetdd with

le .9 nthesis.of N |4-]Y2-, . .
EGA34f a&aﬁéﬁq FRPIPLR PSRRI PR YT }N&ﬂ{ Harith i, Agpd (MgSO.),
an® @0ZPIFhEAZ GhrFrcalldP XY lseRY.pi HPECYéa}ve 1e as the TFA salt which was
-1 sopropyl pi peri di ne-4-car boxam de . Synthesis of
nelltre(lmd hyikte styrafqsi pasebdd Na2dOg aelstisy Ian(d: eatrhetedrovith EtOAc 3 X).

eri di.ne car box i n_pet han
T s PACtrbiC Bpdigh e et i Fhine doff Sl e Bteso), ana
evaﬁﬁ‘ﬁaibd | Mele Msxltieeesise Whe focmbtibaed enthetm@BdieRe salt: LCMS m/z
rature, To it was then added sodium

43@?2&5‘%6{@hy%l?46én(l eq) and continued stirring for 16h.

The m xture was then concentrated and to it was added

sodi um bi carbonate and weg, Rarfi-t i oned between et hyl

acetate and water. The or r‘l—ayer was dried with

Sydthesis SN & &2-Hrdlwondentraatiedutan-3rylphehydtahyho]-1-methyl-1H-

(2:1) and the mxture was refluxed for 5h The

resulting |- (nmethyl s
was then azeotrope§
Synt hesi s of N-R
[ 4- (et hyl ami no)
-[ 1- (et hyl et hy
m xture of |- (nmeth
(leq) in N Ndinethy !
N, N- di sopropyl et hyl arni added BOP (2eq)

and the m xture was sti'rred at anbient tenperature

until honogeneous. To it was added [4-(2-

am no(4-pyridyloxy))-2-nitrophenyl]nethylam ne (1eq)

and Syhihesiesibst deggriidxdbore imBsaraple rrethgad -(BOubiof Hisoddryanato-

yl ) pi peri di ne- 4-car boxylic acid
th toluene. Ms: MH = 172. 2.

i trophenoxy] (2-pyridyl)}
pi peridyl carboxanlde To a
(| et ] > boxylic acid

e FERGH0 T5aP ieHSeE oAbl d ok | ier - The

organic |l ayer was dried over sodiumsulfate and the
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resulting N-{4-[4-(nmethyl am no)3

-ni trophenoxy] (2-pyridyl) }-[1-(nethylethyl)(4-
wQr@snsTys | car boxam de was purified by silica BEr/uUS2004/034179

chromat ography. Ms: MH = 414.2. 3. Synthesis of

N-{4-[ 3- am no- 4- ( nmet hyl am no) phenoxy] (2-pyridyl)}-[l-m

et hyl et hyl ) (4- piperidyl)]carboxam de The m xture

cont ai ni ng

N-{4- [ 4- (et hyl ami no) 3- m%%mﬁﬁlg—nioxy](z pyridyl))- |
( IPOESES A .ll'ﬂ!‘lw!.h av(3 e Sriboar 1 s (6o, A
ﬁ%";"oég'ngt 23”1{@2&#@%@ Ay ot ) v%acg%ﬁ ide

N-{4-[ 3- am no- 4- (et hyl am no) phenoxy] ( 2-
pyridyl)}-[1-( hyl et hyl ) (4- pi peri dyl )] carboxam de.
MS: MH = 384. 24FSynt hesi s of

N-{4-[(2-{[2-fl ®oro-5-(trifluoromethyl)phenyl]am no}-I
- net hyl -1 Hoenzi mygagol - 5-yl) oxy] pyri din-2-yl}

- -1 sopropyl pi per e- 4- carboxa de To
2-fluoro-5-(triflrokone «- 31 Phﬂ6byanate
(leq) in nethanol wa¥ dd )

N-{4-[ 3- am no- 4- (et hyl & no

rhenoxy] (2-pyridyl)}-[1-(nmethylethyl)(4- piperidyl)]
carboxam de (leqg) and the resulting m xture mas

stirred at anbient -42-tenperature for 16h. LC
showatheyzerhes descbed AeovedRr BRIl gt &aﬂ@aomfrﬂmthwphenyl

: rgrg}] @@Iﬁda us ferric chloride
150 @(.) eq!}}@'a st rrzryg@f g) R ?%d{%@actl on nmixture was
then concentrated to half its volune and brought to

basic pH with saturated sbxhmpleclar bonate sol ution. The
|Itere thruho lit

was
-benzimidazol-

-----

Iayer was vashed \Ml'%%bﬁ%ﬁ@dvmucb@quauth sodi um
sul fate. The crudée was tThen triturated with hot ether

with a few drops of ethyl acetate to yield

N-{4-[(2-{[2-fl uorg-5-(trifluoromethyl)phenyl]am no}-|

net hyl - | H benf dazol - 5-yl ) oxy] pyridin-2-yl} -

-i sopropyl pi per yame- 4- car boxam de. Msr H = 571. 6.

Exanpl e 10 Synt s of N-{ -\(02- [ 2-f] uoro-5-

trifluoronmet hyDpheRyl |

benzi m dazol - 5-yl )obtﬂ%yr -

i peridi ne-4-carboxam de]N ynt hest

-(2- nethoxyethyl)plperldlne 4- carboxyllc acid To

et hyl pi peri di ne-4-carboxylate (leq) in ethanol was

added 2-brono-| met hoxyet hane (leq) and potassi um

car Bgnihtdzakba) desedbedabswesin Exangplai I tising 4whoro-8tisepeplylphenyl

fqor 16h. The m xtur t filtered and
1S°%ﬁ%yé‘ﬁi‘tFaIt‘£MSm”F% ‘ﬁ%fl%\/&&{)hgn%ﬁdgﬁ et hanol and wat er

(3:1) and sodium hydroxide (leqg) and it was refl uxed

for 16h. The resulting

| - (2- met hoxyet hyl ) pi peri di ne-4-carboxylic acid was

then azeotroped with toluene. Ms: MH = 188. 2.

Synt hesi s of

[1-(2-methoxyet hyl) (4-piperidyl)}-N{4-[4-(nethylam no

) -3-

N( 2- et hoxyet hyl ) p
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ni trophenoxy] (2-[pyridyl) }carboxam de To a m xture

of I-(2-nmethoxyethyl)pi peridi ne-4-carboxylic (leg) in
wOoRMNsaBTIES hyl formam de and N, N-di sopropyl et hyPEMURm®04/034179

(4eq) was added BOP (2eq) and the m xture was stirred

at anbient tenperature until honogeneous. To it was

added [ 4-(2-am no(4-

pyri dyl oxy))-2-nitropheny amne (leq) and the

resultlng n1xture was stltk n%-43-60 C for 16h. The

athedis ¢ T2 rongle ahnd }-dpmethyl-1H-benzimidazol-
partltloned betmeeg ﬁthﬁl aﬁegaﬁi and water. The
organi c | ayer was Dca¥ ate and the
resulting [1-
(2- met hoxyet hyl ) (4- pPyeridyl)}-N-{4-[4-(nmethyl anmi no)-3
-ni t rophenoxy] (2-[ pyxrildyl )}- carboxamni de was purified
by silica gel chrongtography. Ms:. MH = 430.2. 3.
Synt hesi s of
N-{ 4[ 3- am no- 4- ( rylan1no)phenoxy](2 pyridyl)}[I-(2-
nmet hoxyet hyl ) ( 4- er i ‘Tﬁé m xt ure
cont ai ni ng N N
[1-(2-nmethoxyet hyl) (4-pNperydyl)}- {4-[4-(nethy|anino
)- 3-nitrophenoxy] (2-[pyridyl)}carboxam de in nethano
wWith catal ytic anmount of Lindlar's catal yst was

hydr ogenated to yield
N- { ngﬂ@ﬁﬁzepbasa,de{sggbw:ﬁmw Ao Fghaptex) pging 3-(2-fluoro-5-isothiocyanato-

Ph&%h g*@§?%2# o%ﬁﬁﬁggﬁxﬁiﬁ $2§62%ﬂ "2. 4. Synthesis of

N—{4 [(2- {[2-fluoro-5-(trifluoromnethyl)phenyl]am no
- -methyl - Hoenzi m dazol Example 6

Mﬁﬁkﬁ ?@Zﬂl)l/or}o—?)-tegrahyﬁo oa{(nyi?-t R%enx)a%gcl)]dll-gseﬂfi;l 1H-
2-11 uoro-5- (1 g | OB ATELAY bINEREERSL HPcBl-0GyANAL €
Wwas added

(leg) in nethano
N-{ 4[ 3- am no- 4- (et hyl am no) phenoxy] (2- pyridyl)}[I-(2-
met hoxyet hyl ) (4- pi pgyidyl )] carboxam de (leq) and the
resul ting m xture was irred at anbient tenperature
for 16h. LC/ M5 sho formati on of the corresponding
thiourea. To it in hanol ma& then added anhydr ous
ferric chloride (1. E{fﬁ: uf 3h. The
reaction mxture was dﬁgzar e®to half its
vol une and brought to ba@|c pH wi th saturated sodi um
carbonate sol ution. The aqueous solution was filtered
through elite and was then extracted with ethyl

acet@hhesinel A\ sefBANbovE aYEkargls IVRSHEH(WFhBrd5lifighiocyanato-
and dried with sodium sul fate he crude was then

phemyly-ttrabedfoian. hoMerzet62q &M H), Revl- &8s of et hyl

acetate to yield

F;é?hgfﬁki[z fl uoro-5- (trE;hMBﬁpﬁethyl)phenyl]an1no}4

Shethedigo i ol({ 54 Ml-dlfﬂmlibmbbmbmﬂﬂewl‘}afﬂmém methyba Hebdmxzimidazol-

i peridine- -carbo -44- npl e
El P Synth eéiiy—é—éﬁ'—) Vr1 V?I l-meththaerlcgne 4-carboxami e

N—{4-r(2-{[2-f|uoro-5-(tr|fluoronethyl)phenyl1an1no|4
- et hyl -1 Hbenzi m dgzol - 5-vP)oxy] pyridin-2-yll -
- (2- hvdroxyeth I peri di ne-4-carboxam de To

e

N-{4-[(2-{[2-fl o- 5- (trifluoronet hylyphenyl ] am no} - |
-met hyl -1 H benziNa dazq)| -
—~ 1T O
N
/
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5-yl)oxy] pyridin-2-yl}-I-(2-methoxyet hyl) pi peri di ne-4-

carboxam de (leqg) in nethylene chloride at -78C was
wa@dasasrbor ontri brom de i n net hyl ene chl ori deP¢/OBZYPN4/034179

and the resulting mxture and the resulting m xture

was stirred at - 78 Cfor Ih. It was then brought to

anbi ent tenperature and sti rred for 2h. LC M5 showed

f; t ched
1 S piTRYs Br GlEnl Ci ol e RRATH LA MR ANERCN
m X Brominead. %qhwmadwdaﬂopwde tde rolotiow ghpotassiypHigdrokide (10eq)
was then extracted with eth acet at t he.organi c
at VHRE: dd et e KRy B BB 2ottt | Bl Fes added
folﬁlﬁ?ecﬂf’}r ol A4 BE %E’i%ﬁﬁ‘e M8 hENEPTRS (P RP Bie héurY ITlednixture was

2-fluoro-5-(trifluoronethyl)- phenyl] am no
thén- cooleelt ﬂmydmblbhtkiempﬁmhdai@la\@dyby) ey |adgiition af-agetid gcid (Seq). The

soliéo )}%gr oé%g tt(bgb‘)l\(g {(f{ c{) eréllo?lll' "Phe so?&go%o%a%rgﬁght%gﬁgk Swith acetic
a01|c12 [f41-620<{rﬁm5(4 ﬁfﬂ&}‘l&b@)}lﬂﬁﬁw&ﬁﬂ?fﬁyﬁlﬂaﬁﬁm& Optedipiomédyd an orange

enzi m dazo

solsd oh P@QljngovhiCb ivaszollegted pefiltstiva and caskeskyith sater aad dried. MS:

sis of
Mﬁgr?%gmyl 4- (N-{4-[4- (net hyl am no) - 3- ni t r ophenoxy] - 2-
pyridyl} carbanoyl) pi peridi necarboxylate To a m xture

2. cﬁynﬂre(sisejfn=1hem9xyf)(@a{r[b¢m¢tmlanﬁno)d3nHro@hma;rlmywrrdlmawd)
in N Ndi et hyl formam de and
lefﬂlftfrﬁ'éﬁqbéﬁwlél?hyl am ne (4eq) was added BOP (2eq) and

t he g %t Hﬁﬁui’ea§f SiLinfef 1§ér1cﬁ1‘[€34 %%Fbokﬁﬁp QEiAt Uleg) YN N-dimethyl

honogeneous. To it wa
formmamid¢ Anpg Y, Mghlsqxppyleﬂl-ytaMmc) pmm wiak r@ﬂh@/Bé}ﬂ Feq) hrshyjhe mixture
WA g PR e Y G BT RSRRT it Ao 4 Pamino(d-
pyﬁa’j/fo'ng))@ﬁi@ro@ﬁéﬂ%ﬁ‘et@lﬁ!ﬂﬁn@@@ﬁ)ﬂh@ anRdresgltiap .mikh@e was stirred at

organi ¢ |l ayer was dried over sodiumsulfate and the
60P@§"qt t6mgThe reaction mixture was then concentrated and partitioned between ethyl

ace)tﬁ{et ad'am thlér géerg%ajﬂczlfage}ew c!lr?e@ cﬂ/%): SC’)%(P Ju%{é%ﬁ%}{% re%gltmg 1-

er | di hecar box e was
m%Myltsﬁlf(ﬂfq%-gt?Ethgfﬁhﬁﬁaﬁ - Dgitephynyl sy} Mﬂdm—é!?y}l)pi’perlﬂlne -4-
ynt hesis o
cathoxemisde yas prrifiediby- qiticasgel Alyomaosganhy) Mk NG| phéfbxy] - 2-
pyri dyl car barmoyl ) pi peridi necarboxyl ate The m xture
%gl}} ' henyl din-2-yl)-1-
tcﬁelb%td}?\’ é ?mm[o4 Emet lﬁrjlmg}ﬁ)% oeny:;oyﬁy{}tpry gpllglen}olgy] 2-
mayylpq;ekf}hrrew-babwdn)ndpl peri di necar boxyl ate i n nethanol
Y]Myf‘jr BI'&C atal yt éf @%&rﬁt& fme'th{)ldl{f %5 {f4 fattﬁ%‘%t o\s@f—nitrophenyl]oxy}—

py‘iﬁ{ﬁ 24 erlﬁlrfe'-\lt t4rbbRaRile niﬁ thefhB®s NWitRdaf@ytic amount of Lindlar's

henox 2 pyrid Icarbano pi peri di necar boxyl at e
camst Nids hydupgerzated tosynhdhy [3-amino-4- (methylamino)phenyljoxy} pyridin-

2 }715 Nlﬁfﬁ@]&%zlpér d2 nef ll—carboxa,mgcfer 'Mé Li\?fh@“e%%‘é’ h)phenyl ] ami no
4. b@ﬁﬁhéﬂsctﬁz\m[atléw[()mxﬁfdr@w isGrop Aphdnybiamiid] di-methdt-tHr box
beazmqubﬁssdfQw)ﬂrm;n@nﬂﬂﬂ;lmtbﬁlﬁz@ﬁém%’rmr%@gﬁ&ﬁ%? e

Ler 1R RV DR Sncisqtoeyanpic (1eg) iy methangl s added
N[ Sy banmethly)anpihpyphenylJoxy } pyridin-2-yl)- 1-methylpiperidine-4-carbox-
amide (leq) and the resulting mixture was stirred at ambient temperature for 16h.

L.C/MS showed formation of the corresponding thiourea. To it in methanol was then
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I di necar boxylate (leq) and the resulting m xture was
stirred at anbient tenperature for 6h. LC/ M5 showed
wo coosmsi2zen of the correspondi ng thiourea. To iPCT/HS2004/034179
nmet hanol was t hen added anhydrous ferric chloride
(1.5eq) and stirred for 3h. The reaction m xture was
then concentrated to half its volunme and brought to
[ ' . . d ' t .ion. . T
28 BB FhS AL s AU RAREL AERR TS Pl dvas then
cdiceritrated tcalidl€ its woluheetndyrodte t@bssiapH wile sai@esdi sodium carbonate

| ayer V\ﬁs washed with brine and dried with sodi um .
salyfiqnn &he pRrequs salitina svasHalfered fhrowsh esditsypnd, Was thes; gxdiacted with

WL frethed S Vi e
oY1 ey B S RBt LOH W 260l e Bidl Sl Moty sgfom sulfte
The ¢ruble evas dloet triturated dvitlohgti ethed with a few drops of ethyl acetate to yield N-

N ot rs Bebsamine - eyt DS IR S -
1Po¥hp PIAh YT Al Redyiipd Rl 4 dhBBsdniR! Rexaride s3g:. M
yz )?gg 5. - 4%-]Exarrpy}eﬁlé13 Synt hesi )s( of 1l-acetyl-N{4-
\(2- [2-fluoro-5-(trifluoromnethyl)phenyl
ani nol- 1- net hyl | H- Example 8 o
QR 74 s oy Ih /) YA LLR sl BRI 181 A 8 .
r henyl ] Bfbeagindidaret-bywlyokiipheiai iy azelidine-4-carboxamide
5-yl)oxy] pyridin-2=yl } pi peri di ne-4-car boxam de (| eq)
i n di oxane and N, opropyl et hyl am ne (2eq) was added
acetic anhydri de eq) and the resul ting-mxture was
stirred for Ih.

0 N
| -acetyl - N-{4- [ (2- r[_2<-’N-\@l/ri | U6r onet hyl ) pheny!
]am no}- 1 netliyl- N N0

| H benzi m dazol - 5-yl )6xy] pyridin-2-yl}piperidine-4-car
boxam de thus formed was purified by preparative

C : i M _F : npl e 14 Synthesis
1 ogﬁ%_ﬂ&t(m%’{ ‘f’(ig!:’lﬂyl)ﬂiﬁrldﬂfé Fcarbbxylic i@

[ 2- f Te sty Bpétiding-Henartongiate (Jegh én pihhaoti was addededdyethane (1.1eq)
anggﬁcgta“?sgg% Z25b Ehg{;'n (Y ARY "t R Tictly! ke RleP R Feflinda o 18n. The

mb@lirte vstthén dodléd (Nobar teApbiimicb vh@ M) - Bititinbl RBNEHREMated and
-2- pyridyl carbanpyl)ethyl] piperidi necarboxylate To a
pagiitionedbepeen methylene chloride and water. The organic layer was then washed

- t t X r.bonyl 1. 4-pi rid ropanoi ¢
o L B AR AUBT  RE HpR B0Rrca. To
it NahHthérs agdspydrebiydtehipéroCledl} avidsardidwerdr BP) eae e @dblure was

the m xture was stirred at anbient tenperature until
refuksslyion shu sl hemssylting dd ethyrigeridine-4-carboxylic acid was then azeotroped

W{Piﬁ}fo(l -[gmg\qg(ﬁﬂpy;ilﬁgj 0xy)) - 2-ni trophenyl | net hyl am ne
(Teq) a

nd the resulting mxture was stirred at 60 C
for 6h. The reaction m xture was then concentrated and

2. peyutthesisorfe((l -ethyl e pipeady 1t Nyi4- geenethgami ) Banieophehhgy } (2-
or g@?l c, | aﬁﬁﬁ was dried over sodiumsul fate and the
Pyrgy ) parhyramide

t er trOWL vhixfimé Zf( Métﬂylﬁﬁl?éﬁ@ﬁélﬂc@moﬁﬁc 3l (TRPNENON Himethyl
- 2-pyridyl car bar noyl 29’ et hyl ] pi peridi necar boxyl at e .
fopmgmisigranid; NaN-disopiopy tthydashing Kt espavasgrddpd BORE2 eqhand: the mixture

was stirred at ambient temperature until homogeneous. To it was added [4-(2-amino(4-

-

pyridyloxy))-2-nitrophenyl|methylamine (leq) and the resulting mixture was stirred at
60°C for 16h. The reaction mixture was then concentrated and partitioned between ethyl

acetate and water. The organic layer was dried over sodium sulfate and the resulting ((1-
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500.2. 2. Synthesis of
tert-butyl-4-12-(N-{4-]3-am no-4- (et hyl am no) phenoxy]
WO 2005091273lyl } car banoyl ) et hyl ] pi peri di ne car boRgT/@8204/034179
The m xture containing
tert-butyl-4-[2-(N{4-{4-(nethyl am no)- 3-nitrophenoxy]
- 2-pyridyl carbanoyl ) et hyl] piperidinecarboxylate in
etﬁyej(hl%qwndw)} N- pﬁ[@trﬂéthﬁaﬁﬁmﬂ@tm%pﬁéneﬁﬂatz Byt Bl Al Blxamide

drogénated t
Watsewuﬂﬁséby|sﬂwa[gglqmpmarog®phyn SAMH' = 400.2.
(met hyl am no) phenoxy] - 2- pyri dyl } car banoyl ) et hyl ]

I T D

p1panﬂyl))daﬂmxmn[dedazol 5-yl oxy) (2 pyridyl ]

i peridyl)propanam de T
21 (Theh o RS | 1PUGRaRE hiT FEoRERiesoYI wawa@@thylammw 3.

mtfdg?x%oﬂy? @eﬂﬁ?gﬁ% I@%}M?)g&:% rrrllgthﬂn(zl w%ﬂﬁy tal funt of &y indlar's
cataspywasd ;h}idﬁ@ehamhy:@ -yieldhy |- [@{Bamld?—HQn@g{y@?ﬂmg)g@ertxoxy] (2-
er [ m stirred at ambien
Pﬁ‘éﬁgélr ﬁ{ﬂ‘d 1@ H%erndi'ék“aﬂl%a%d ﬁ\‘}m&or RdP+on of the
corresponding thiourea. To it in nmethanol was then

4. Bgdedsis oY SHSAN-T LT g20iioRs- lsﬁtﬁnﬂlﬂeréﬁ&h BhYEn ?Ir] ok eg?‘ 1-methyl-

for 3h. The reaction m xture was then concen

1Hpbgnpimpidazaldr ﬂb@iymldMthé}nportdlmaéwerbpmmdbh sat ur at ed
d h |
1100 SRS S S Qe iR By Sl gihanol was
addzidny | maqemﬁn@tﬁg&t&ﬂ&ﬂﬁby}ﬂhw&@](w?gqmgt(@rétwuwhplpendyl))

Eb)rlne d dried wt dium sul fate crud
carppgamide i(t a‘fvpéahwe@hlﬁﬁstmléﬂﬁ‘éwawmecbatfa@bl@ntdwp@awe for 16h.

chlglggs!go %t?{ﬂx’gar ol ot ttlﬁ%: ggléf@% {ngg %f}%xe{k 12_) th{¥R r}lgﬁgnol was ‘then

adc[e(izanhyd?roﬁd; feorioelofide (If 5&:119 andEidfd Hphke nth]: reablidithixture was then

- - d
CO@%&%}%&(% %}F ftg %'ﬁl)tlrl??’esarigl byovgiy & bepiqipHd - Witlhsasyrated spdiam carbonate
solM&on. MI'h? [a§t5e70u§ solufign % Ite‘f'edlﬁlr t%ﬁﬁée ag:\'ihen e}xtracted with

(4-fY2 fl uor05ftr nmor onet
ethyhg{eta}@ and the organic layer was washed with brine and drled w1th sodium sulfate,

ThegJ grrl]l | bnya;jsgﬁ ﬁug&*‘%)d Hﬁ\?tﬁ ﬁ1 X fe}w gro s 0 e%h)a/ lageltatee [ccl) 91e1d 1-
ethN Nﬁzt[ H(@ {{i-ﬁusﬂou@(@xﬂﬁoﬁdn?étﬁyh}i%ﬁﬂ%hﬁb9 Rhgayil BfbERAimlidazol-

benzi m dazol
-Y@S)i?}’]}’éi;é@l]ﬂp%rﬂ}mmﬂélnﬁ’r‘& cagbprapuds.dMs: ME T pbopanani de
(leq) in nethanol was added formalin (2eq) and acetic
acid(5% followed by sodi obor ohydri de (2eq) and
the resulting m xture mwﬂ‘?—gd at anbi ent

tS_em](;lesmtotﬁllitﬁ{ £-92- {dfh-ﬂdofbﬂ Wtrﬁll@mﬂﬁﬁﬂmmnﬂnmb}lldt}geﬂ% 1H-
roduct crude_m xture was then concentrated an
? Ool?m%g_%ﬁ— aﬂ)oxv]nvr{dtin 2-v1}-1-isopropylpiperidine-4-carboxamide

F F
F

A
das vl o™

41-



10

15

20

25

30

sodi um bi carbonate and the resulting m xture was

partitioned between ethyl acetate and water. The
woe@ans273 ayer was dried with sodi um sul fate aPdI/UuS2004/034179

purified by preparative chromatography to yield

N-{4-[(2-{[2-fiuoro-5-(trifluoronethyl)phenyl]am no}-I

nmet hyl -

1. *sﬁitﬁss%ﬂu éﬁé@{yreﬁxyldp) irﬁ%—bﬁbd&kﬂm)&bﬂd 3- (I - met hyl pi pe

di n-4-yl ) propanam mpl e 16 Sythe
N o ety plaemdla@rﬂ@aémﬂaiq ﬂleabmﬁ%ﬁh Wﬁﬁ&‘@ﬁ%‘iﬁe (leq) and
Y ture. T
ace&}c agjé (iS"/ByaIngﬁgge #el ﬁé %uxﬁ.l)ré( k&)gg gﬂ#g‘%{ny f @!Yra% a}ﬂbleng Tempeeéell . e. lo
it s then added sodium cyanoborohydnde (leq) and contmued stlrrmg for 16h. The

ml)gl}l-nlgﬂdrb’égé 7 : Zd%grgt?atgd tal;lldftlou %r ?Nggta%ea RXH ]ba}cr:nar (QrPate and was
parﬁué(he%x‘%!érg% Ig%ﬂfyg ¥hordte 3mb edroet Tivd §fglaiﬂc) laderbiReadiclywith Bodium
sulfd{é dnd GrickRrdtbditr yieB- ¢thyli F-(methplnthy Bpippridian yHicamosplate. pfo this

et hyl b m dazo
w30, MO Gieay e bpAFISEP: 61 7 QIR B ] iy e was
Ispwaghaddadias ot @nghfleadd)pippadiasat daeboxglic (a5ﬂd) was then
ref{ﬁ%}lﬂgev\gc?hb Srsodl umlﬁ:’% nobor%hyglp?lge (12eq) anoggt he
azeroﬁ*spd:dwngtmhlmmrMSmk@{ sFilf/éed at anbi ent tenperature
for 3h. LC Ms shows formation of the product. The

S R S e D
plp@ﬁaﬂl]édrm@ﬁu@@t ween et hyl acetate and water. The
D! Gamayii G sl AT R AR D dPd (lea) in NN-
I
oAbl s aipbi e o b aoryplod
m1xtlu§é)pzlh® Biitred peamblient tmpetatye améih Anindgeneves. itwgoadded [4-(2-
e 17 Synt hesi

N~ - -)\(2- . .
el HRYERY Y PGB DT B 59 By res g gpixure was
stlrre#J SPB05 482 Qbp.5-Vile RAB¥HARY Hiliube M'ﬂheﬂ\b&wentrated and partitioned

hyl'gl vci nam de 1. Synthesis of

be@ve[e(ﬂeﬁ’ryﬂ abaistoapd watare Thy brganisdayer aves sleed NY?M&OFJ:}HI( Frifagg and the

resififeir & of 2o HEAPEOS I NgD e RO ROE BRI fl Gpetviem -

pip ﬁaygsax%ta&lmﬁbm plAfidd By dlieidivhrdnenogapide MBAMH™ = 414.2.
i sopropyl et hyl am ne (4eq) was added BOP (2eq) and

the m xture was stirred at anblet t enper at.u nti.l
3. r&)mﬁgglﬁ@&ﬂs{z} f%-awnq,‘égmg@d@@m )phenoxy|( -pyrldyf)? [P methylethyl)(4-

pl}‘%\T“gap] &é dyl oxy))-2-nit rophenyl ] met hyl am ne

e resulting mxture was stirred at 60
for Tieh mlifﬂnee r@aRining Nﬂ{ﬂt[éf(mevla@rmlhe)?v-mtrnpleqwxﬁl(%ﬁyﬂd}’l)} -[1-
and partition bet ween, et hyl et at ter
(H@Flgéﬁﬁhﬂ)@éy@‘?ﬂ‘&éb PraBids i metdn Eﬁ‘ %‘a“)}“ﬁ G5 Lindlar's

! g ted t 1d  N-{4-[3- am1no—4 methylammo)phenoxy](Z-
Ca{f%fstjt g}ra ﬁd“’%e‘}” mg hyﬁ car bon{yl[am noj - ( (et hy

pytidni) o) <(Rethiytetipi)(émipeyidyl) Fagyorpade) é‘égtw de 3&%@
purified by silica gel chromatography. Ms: MH = 432. 2.

o 8giis R Bty i ibypmsay s o)y e

behSibdiddsel- @%M)oxy]pymdm— -yl}-1- 1sopropy1p1per1dme -4-carboxamide
To 2-fluoro-5-(trifluoromethyl)benzeneisothiocyanate (leq) in methanol was
added N-{4-[3-amino-4-(methylamino)phenoxy](Z—pyridyl)}-[1-(methylethyl)(4-

piperidyl)]carboxamide (leq) and the resulting mixture was stirred at ambient
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N- net hyl car bonyl am no] acet am de The m xture contai ni ng
2-[(tert-butoxy)-N nethyl carbonyl am no]-N-{4-[ 4-

W@ p@i0y12a3 | no) - 3- ni t rophenoxy] (2- pyri dyl ) acet BOT/U82004034179
met hanol with catal ytic amount of Lindlar's catalyst
was hydrogenated to
N-{4-[ 3- am no- 4- (et hyl am no) phenoxy] ( 2-

terﬁﬁé’rhtq}'é ?c}r 1% (]E@/‘N{S QH&V@&W fonln%or{r@f ﬂ%l&%min%rfhﬁﬁ}eﬁc €lo it in

Synt hesi s of

meﬂ@ﬂk}! (ViZaS{ {hznfaddcd embyimus ffértio rahhmdey(l).‘mqé m;ad] @medofo} 3h. The
rearfétpﬂ X#léw% I\h!/%g %go%gfzzr%rated's to' hglp 1Y ]vgl)(lme And brOth}}t to basw pH with

satfirdtéd S6Rnd- ddrbdiakd 3106, e ReRcaReLRMOR! Wiy BREtE through celite
l eq) in nmethanol was added N- {4-[3

an avﬁsﬁbeme:gtﬁ@ﬁmwh] qﬁ]@)l eetgtsxard the organic layer was washed with brine
. It t ]
anéil %ré%é( g*}/ L(ﬁl f{a% érrgé% %vtag\liﬁ tﬁyLLrgt%{i Q@\glglllcg{gtl{k? vs({jlth a few
drégds @T&hﬂn&cet&d‘m@ Kyl dl H\E{L@(Q {J[@fﬂuoh&lﬁl‘@lfhimm&hffk)phmyll]ﬂnmo} -1-
of the corresponding thiqurea. To it in nethanol V\%S i
%ﬁ%&@%nmmb?a%XYEV%lﬁ@ Z W ot-isgeropylpireslingffcarboxamide.
MStfifedsfog 3h. The reaction mxture was then
concentrated to half its volunme and brought to basic
pH W th saturated sodi umgEahb @qbe sol ution. The
aqueous solution was filtered rough celite and was
t Beithestd At @[ (IR flablys-(Higebrineanhhbing 0t 86 Snethyl-1H-
| ayer was washed with brine and dried with sodi um
shinbiatidazoltseylvaxydieyridis-2 1t pd -( rhéthoatedy pigeh dinet4-edrb@tamide
with a few drops of ethyl acetate to yield the
product. To it ign nmethylene chloride was then added
trifluoroacetic acird to yield N~ -
{4-1(2-{[2-fI 0-5-(trifluoronethyl) | ]am no}- I nme

thyl - | H benz{ azol - 5-yl ) oxy] pyrld n- -yI}-N~2 -
met hy! gl yci nande. | e 048
Synthesis of AN-{ N N%@/

-[(2- {[2frmr05(trN| or one I)pheanamno-

-net hyl - -
benzi m dazol - 5-yl ) oxylpyri di n- 2- yU- 4- nor phol i n- 4-yl but
anam de -51-. Synthesis of

L b T

4- nord hahy1pRrefidie it A0@s8ataC (1&g | 8)ethdmol, Wagli setelly D-bromo-1-
formam de and N, N-di sopropyl et hyl am ne (4eq) was added

melopoetheny @ad @hé pﬁt&asume oadvgngh 2¢@da@t theyiesaking mixture was

n
0 ytru’lr dy op enyl [ met
rel{hzf(rer%l%r %Wﬁ '{g tn'u e %r % ﬁa?e eﬁo twas then added

etian8NindRdtelr [18: 1) Qiﬁmsbdiﬁ]lgl Hydfbxhﬂe (vep atliit me r@ﬂlm&ﬂ f6‘r 16h The
for 6h. The reaction m xture was then concent rated and

regying tl, @n@gthgéy%gﬁp@@rp@pe drearborplic pasidaves thep,@zeotroped with
tolRES2 hig\]/ﬁ{fLms dried over sodiumsulfate and the

resul
{4-[4- (met hyl am no) - 3- ni t rophenoxy] (2- pyridyl)}-4-norp
2. yinthesis 41 ¥ 1 (2Hetizoxyedylyespipendyl) e - [ 4s(mhdtdamgeio)-3-

mt%gprh%goaéy?gzr [ﬁjlpglr?(/iyl)g/sarboxam_lde4 16. 2.

To a mixture of 1-(2-methoxyethyl)piperidine-4-carboxylic (1eq) in N,N-dimethyl
formamide and N,N-disopropylethylamine (4eq) was added BOP (2eq) and the mixture
was stirred at ambient temperature until homogeneous. To it was added [4-(2-amino(4-

pyridyloxy))-2-nitrophenyl]methylamine (leq) and the resulting mixture was stirred at
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2. Synthesis of
N-{4-[ 3- am no- 4- (et hyl am no) phenoxy] (2- pyridyl))-4-no

WO pivsiodT273t- yl but anam de The m xture cont ai ni NBCT/US2004/034179
N-{4-[ 4- (et hyl am no) - 3- ni t r ophenoxy] (2- pyri dyl)}-4-
nmor phol i no -4-y|butanan1de in methanol with catalytic
anount of Lindlar's catal yst was hydrogenated to yield

60N3 {fér f63r al“ﬁé‘&aéﬁc(ﬂ”&%lﬁ&ﬂe%sriBérP&ﬁﬁ@Mdtédza:@yﬁer&’éxﬁe)l htween ethyl

rphol i n-4-yl butanam de. M5 . . Synthesis
acejatemn{imqt@lz The organic layer was dned over sodlum sulfate and the resulting [1-

(2- Hé)é]ﬁf l d @ggqpﬁ)teydy )}J?\f ?ﬁi a}{et%l henXO)] Sa mtrrg)gilenoxyﬁt[p%Myl)}
cafboxhthRe)aYfuriicd b3-sylida-gdt ERbPBRtphe- MBMEhani T2 To

2-fluoro-5- (trlfluoronethyl)benzenelsothlocyanate
& ) in msthanol was adde
3. Ny eF13 of M3M%%W%WIWP@$§RW](Zzpm‘i}’l)c}ﬂ 3 4- no
dth | t t
e DR R o) e Tor 16h. LU
shovidat fmlxtmtel omm)éminge [d R rresthanatihnyd)(4-piperideld} -NFHi-[4-(methyl-

SO SRRSO G ) oo X HLey BaelgHP ik dFasfigaamount of
Llﬁ(hglrh &‘PGP_'?& %a[saﬂyﬁijoéeﬁatgé kd yieldS NLOA[HIENiARG.- (Q{e%gﬁﬁlnBﬁ)henoxy](Z—

basi c sat urat ed sodi um car bonat e sol uti on.

pyaqwlek{ms(zgm:thoxmm& piparidsd) pdrtolrmidgh 81 VIFE 2400 was

then extracted with ethyl acetate and the organic

e SR v (i T R SR SR
betditidaof-eWIRk9RSriain-Biyly | (2eektitdxethel) 14d1n[3-@20arboxam1de
{[2-fluoro-5 -(trifluoronethyl)phenyl

rretrlﬁylz' wrgeh pﬂ-pgr@mth}é)bgpge@%ﬂ)ﬂuocyanate (lec;;) in methanol was

ad@%' di nl\gﬁwéxammpgf-%&&}g?ﬁm& ?ﬂ@g\ﬁ@fﬁ (ivhlleﬁloxyethyl)(él—
plp’ea?rdﬁfl)}txarm&mﬁdd | flkaio ramﬂettlﬁwl tesdigngy | téntineo wak- metréd/| at -ambient
ter&%@%@@r g)? 4 %lh| 59&%? acrl !ggrlgghég)#f 2qoér%6?(ozndﬂlegtt oo)l(lre% hl"o it in
mé:ghe[n%l (Vgas enoxy? %}@0@? gérrzl)h Al drid¥ gl“’SJgZ a%ggesttf%éh%} . The

- nitrop pyri dy acet
rea@tioh ImquMas {he{rﬂec(nwemtmtdzchm luaiﬁ g volupreoguiderrongtit to basic pH with

soi el E5 sBeR 2P heoRa RTEPLgys Dot Hrough elit and

wal Th&$ SLtBERHRANAE AceRR) ardiNle toh@ani€ Bkt WAY WikHEdWBh brine and
was heated to 60 C for 16h. It was then concentrated

drigé dv1ﬁa$qdmm cnldate h dhowserlearasytherngdvrated widfuhotestlesr witthe few drops
of g%‘%@ et%?,tst N tld’\@ls iég L(be{(b \ﬂuoﬂn 5! ?tgfﬂﬁn}osiﬁ'étﬁﬁ p%eﬁﬂﬁjammo} 1-methyl-

lfﬁbérélrﬁﬁtaﬁatﬁs:bw@m(ayﬂldlnaoﬁw1zqznmbﬂhokye{ﬂ4yllp4pe(rmeﬁdn4dcaﬁbmmde
[ tro;Jhenoxy] 2-pyridyl)}acetam de. NS
M AYED &®ynt hesi s

of N-{ 4- [ 3- ammo- 4- ( et hyl am no) phenoxy] ( 2- pyridyl)}-2-[
4- (2- nmethoxyethyl) piperizinyl] acetam de The m xture
cont ai ni ng

2-[4-(2- et hoxyet hyl ) pi peri zi nyl ] -N-{4-[ 4- (et hyl am no

44
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3-ni trophenoxy] (2-pyridyl)} acetam de in nethano

wWith catal ytic anmount of Lindlar's catal yst was
wogasosgenat ed to yield PCT/US2004/034179

N-{4-[ 3- am no- 4- (net hyl am no) phenoxy] (2- pyridyl)}-2 -

[ 4- (2- met hoxyet hyl ) pi peri zi nyl ] acetam de. M5: MH =

415.2. . Synthesis of N-{4-[(2-

{[2-fluoro-5-(trifluor orr]Ekmpﬁo_l;}enyl ] am no} -1-nethyl -

| Hbenzi m dazol - 5-yl)oxy -2-yl}

-Rmitfsic of Kt Aoy ad Mitlords ReiBdrSinethyhplaeot] aninde- 1T ethyl-1H-
2-fTuoro-5-(trifluoronethyl)benzenel sot hi ocyanat e
bbefimidazoletyiarglpyeis-aeden (2-hydroxyethyl)piperidine-4-carboxamide
N-{4-[ 3- am no- 4- ( net hyl am no) phenoxy] (2-pyridyl)}-2-[4
-(2-met hoxyet hyl ) piperizinyl] acetam de (leq) and

the resulting mx e was stirred at anbi ent

tenperature for . LC/ M5 showed faq ion of the
correspondi ng urea. To it in mefhapol was then
added anhydr ou _r<}” o ? 5e1) and stirred
for 3h. The reactiony re t°hen concentrated to

hal f its volune and brought to basic pH w th saturated
sodi um - 53-car bonate sol ution. The aqueous sol ution
was filtered through celite and was then extracted
wi t Roet hiN- {th(ét{dﬂéluamst(hélwrcgaﬂhcl)ptwpeﬂmM}xdlamhteml 1H-benz-
th brine.and.dri it h sodi qu The cru
il S POt e HBC oS P e Al HRHE G i
me@i e AM&I eatt o78Celvlls added 1M borontrlbromlde in methylene chlorlde

N-{4-[(2-{[2-fluoro-5- &trl fl uoronmet hyl ) phenyl ] am_no
(10e e resuling mixdiare gnd the resulting mixture was stirred at —78° for 1h. It

wag ﬂrﬁép}; P‘}lo adt%lewée%%a%r%@% &E‘éx l%f.gi%vlé &f%hﬂaﬂon of

the @kodNct. The reaction was quenched with saturated sodtum carbonate solutton at 0°C.
-f4-1(2-{r2-fluoro-5-(trifluaoronet hgl )Iphent)ﬁl lam no} -1 -
Thewisire. ngeqﬁa@eéiza@ﬁ then brought to pH= was then extracted with ethyl

aceaté/taaoef% %;[nt@rtagtezwyé Fid it 5t AL A4 hE W ORIREARE bkt burified

acet am
on Np{e@afa(tﬂze{ [Brdrhatograply (1o i flelbr D2 JPHBIwy-Fdtrifluoforhethyl)-

phegS ey BRI obg o gerel-S gyl | e D

p1pendihe-q9c%}l?dﬂagﬁd&|ﬁg)mﬂ?’?i‘ﬁ' ene chloride at -78C was
dded M borontribrom de in methyl ene chloride (10eq)

and the resulting m xturgxwaelesid rred at -78C for |h.

It was then brought to anbi ent tenperature and stirred
fmthekis of - Ms [@h{2ethol et nad fluwnométht hshapyHamaio} - (Hinethyl-1H-
reaction was quenched with saturat ed SOdI um car bonate
sol ut i ohersimBlaghl-SFkoxyi]R V2R arteg A
brought to pH=9. It was then extracted vvlth et hyI
acetate and the oeganic layer was dried with sodi um

sul fate and concent [ [
chr omat ogr aphy g

Yi el d
p- 5- (trlfluororrethyl phenyl ] am no} - |
nmet hyl -
| H benzi m dazol- 5- MOZ"? -yl3} - 2-[ 4- (2- hydr oxy
et hyl ) pi per azi n- I-yI] et ami MS: VH = 588. 6.

-54- Exanpl e 21 Synt heS| s of N-(4-

| ~2-f 4- chl or obenzyl)- -nmethyl- | H benzi m dazol - 5- vi
] oxyJpyri di n- 2-
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vDacetam de o To

N-{4-[ 3-am no- 4- (et hyl am no) phenoxy] } - 2- pyri dyl acet am
WO d@35082@) in tetrahydrofuran added EDC (2eq) BemUbK08d034179

(leq) and N, N-di sopropyl et hyl am ne (4eq) and

2- (4-chl orophenyl )acetic acid (leqg) and the resulting

m xture was stirred at anbient tenperature for 16h.

1. Shethegaof fearbulylx4-Ox-€4vidS nidiglaioy-B trittophendef]vie epridyl }
et hyl acetate and water. The organic | ayer was then
Carb?m@ﬂ)mp‘t’rﬁfh%@mhﬁﬁ’@ﬁfate and concentrated to give N

4-
! oS FORRE of T EoL bt Dy LB A g AR RASAEN (Fed o NN
dinstiegli forraﬁmnﬂe and N Nedm(q&upylemglammds (freq) was athdealt BOP t(BeGind the

T gtglrf x Etya"x{l%%gq FEPRE(H: 'ef' i bal)‘/lo 808! A Ywas added [4-(2-

amfr@ﬁ@;)?h &¥))- 'ZmefS%/lgéﬁBf%ﬁlﬁ@ﬂﬁi‘n@‘ @@@ohﬁcﬁﬂi@ L Whi)gtre was

acetdm de EXanpl e 22 Synthesis
stirofdNaf 409C {f@- [¢h. The reaction mixture was then concentrated and partitioned

betgvf%] | @Lyfgcih Fe.fr:% aﬁcg\é/ﬁ{fl n;r !a%rret 0 llé}'feﬁw%g 3 mgearzsgdlum sulfate and the
res{lﬁmgzte@tﬂblﬁﬁKA (RYf4L ptydn@mlmmdyatmwﬂwﬁax%wa B9HdA3 yd:drbamoyn
r

chl orophenyl)- amne (leq) in tetrah of ur an
PlpEﬂﬂln@%b?X}’éiﬁ@l wa@mm(ipcbhy sigigel spl qhmm@agré@\w ey IMH; né’f72 2.

(4eq) and benzoic acid (leq) and the resulting mxture

{rat
L o
cargétﬁeﬂit pi;tﬁﬁduﬁgaibmaﬂﬁlef The o:j gani c | ayer \(/jvas Ij hen
our (16 GUPBS ROBIFARIRE | 7 PCRLOMAY-S 41 SRy B gi-pisophenoxy]-2-
yxﬁlﬁlf‘ chbdm g&g gﬂ&ﬁft@:@%@% | lﬁte&lﬂ"nﬂ';@llanol Rt Rihiytic amoll\l/lnt th/IT—llndlar S

benzi m }oxy)pyridin-2-yl]benzam de
catalyd7 Owsk Ey&hngﬂmteﬂi% 8y nytidle s itert-batyl-¢-(N- {4-[3-amino-4-(methylamino)-

phqq_o%&ﬁ =2 tp%h&l&%%%&@?ﬁ Iype?'@mne%l\r_boijﬁg%eh%g: MH" =4422.
yl }oxy) pyridm 2-yl 1-N - (2- nor phol i n-4-yl et hyl ) urea
3 @?ﬂﬁeﬁ@ ofNNYMV[ (b1 {12-fIRe o5 (triftuoomdtB@ phehdandino BY AhéB $l- BH-

bergail{lida{ml:i-ﬁﬁ@mpmﬁliné}ylépmefiiﬂi@sﬁe%&%a{@d%yr i dyl)}[(2-m

or pli-gl b[huoro-S-(triﬂuoromethyl)benzeneisothiocyanate (leq) in methanol was
added tert-butyl-4-(N-{4-[3-amino-4-(methylamino)phenoxy]-2-pyridylcarbamoyl) piper-
idinecarboxylate (leq) and the resulting mixture was stirred at ambient temperature for
16h. LC/MS showed formation of the corresponding thiourea. To it in methanol was
then added anhydrous ferric chloride (1.5eq) and stirred for 3h. The reaction mixture was
then concentrated to half its volume and brought to basic pH with saturated sodium
carbonate solution. The aqueous solution was filtered through celite and was then
extracted with ethyl acetate and the organic layer was washed with brine and dried with
sodium sulfate. The crude was then triturated with hot ether with a few drops of ethyl
acetate to yield the product. To it in methylene chloride was then added trifluoroacetic
acid to yield N-{4-[(2-{[2-fluoro-5-(trifluoromethyl)phenyl]amino}-1-methyl-1H-
benzimidazol-5-yl)oxy]pyridin-2-yl} piperidine-4-carboxamide. MS: MH" =529.5.
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4-yl et hyl ) am no] car boxam de A flane dried flask was
charged with 4-[4-(nethyl am no)-3-nitrophenoxy] -
w@yeosasTes 2- car boxylic acid (leq), di phenyl phoR@iTog3004/034179
azide (l.leq), triethylamne (2.1eq) and 20 nl tol uene
and heated for one and one half hours at 75 C. To this
was added 2- norpholin-4-ylethylainine (1.2eq) and the

resulting m xture was st |.E'r{a§g; {375 C over ni ght. The

reacti on was then concen d partitioned between

s¢hthvdis fCRLALE-RO.- b ST). h{l&@-%ﬂﬁoroﬂ%ﬂfvﬂ@mlﬁrﬁlﬁé’ € -methyl-

was dried wth sodiumsulfate and concentrated and

ti t ur al Bhenhinlld@AdNSLyl JRQThyRBKRANES) hioridinecs tRBoRMAidE | ed
product. Ms: MH = 417. Step : Synthesis of N
{4-[3-am no- 4- (ngt hyl am no) phenoxy] (2-pyridyl)}[(2-
nor phol i n-4-yl et hy }am’ no] car boxam de To @& fl ask
cont ai ni ng

N-{4-[ 4- (et hy! no) 3-ni trophenoxy](2 g&?ldyl)}[(z-
nmor phol i n- 4-yl

I n-4- i met hanol was
added a catal yti cN 0%Pd/gC and hydrogenat ed
to yield in quantltalv am)un N-{4[3 am no- 4-

(et hyl am no) phenoxy] (2-pyridyl)}[ (2-norpholin-4-yleth
yI )arri noj car boxam de. I\/S MH = 387. -56-Step 3:

S CHRT Nt oo AR R NEHERE Lo 1-bon
1mla@zhumym>@%bmaﬁ.t2eyl§ﬁpaﬁdmm dafboxp@sd Q[@(ﬁﬁ@loxaﬁ@ €nd N,N-
m xture was é% ht to anbi ent tenperat ure and

disqpyapesthylansine pwt 4Cldﬁ@ aeeficoathydade etaqy and tha reeelting anixture

s S )P 980 SIEL 85 RS DAl e i1
met%ﬂgizallﬂi Ben(zirﬂkihhﬂt?ﬁl))oﬂ&}pm;&hn—@@ﬂ?11b1paychnaﬂ&ar%ade thus formed
nt hesis o

was\pyrif] %lzy yr(egarf?ém clggmgiography! MSiMB] = ek hy! - | H benzi

m dazol -

}oxy)pyrldln 2-yI]-N - (2%%%Hn 4- yI ethyl)urea To
% ) e NZ e ha

(2- pyrwxilﬁldﬁ&% 91% wrmm zyh?ta%ém QOJ 1%5 QAL de

(leq) and tne resurtl Ure was Stirre arror ent
tenperature for 16h. LC/I\/IS shovved formation of
correspondi ng thi"gurea. To this was added anhydrous
ferric chloride éeq) and stirred for 3h. The
reaction m'xtus then concentrated to~half its
vol une and brogght tqQ_ne | _oH W ium
hydroxi de. It » SN%QS@V\Ath et hyl acetate
and the organic Iaye}hl wi’th brine and dried
with sodium sul fate.” The crude material was then

purified on preparative chromatography to yield
N-[4-({2-

tert- bu ny hyl - | H benzi azol -
L SYyResRpr i U A2y N ER eSO TR PRTRYT) ir e,
pynH@ic oy'i’)‘éﬁlyl] piperidinecarboxylate
To a mixture of 3-{1-[(tert-butyl)oxycarbonyl]-4-piperidyl} propanoic acid (leq)

X

in N,N-dimethyl formamide and N,N-disopropylethylamine (4eq) was added BOP (2eq)
and the mixture was stirred at ambient temperature until homogeneous. To it was added
[4—(2—amino(4—pyridyloxy))-2—nitrophenyl]methylamine (leq) and the resulting mixture

was stirred at 60°C for 16h. The reaction mixture was then concentrated and partitioned
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Exanpl e 24 Synthesis of 2-f4-ethyrpiperazin- - -N
(4-1Y2-{r2-fluoro-5- (trifluoronethyl)pheny am no -

WO p@biyi273 H- benzi m dazol - 5-yl ) oxy] pyri di n-2-  PCT/US2004/034179
yl l acetam de . Synthesis of
N- (4- (4- (et hyl am no) - 3-ni t rophenoxy) pyridin-2-yl)-2-c
hl or oacet am de A sol ution of

betéveéée&lsrﬁﬁééyait@%m%reﬁ Mhé 51%%11@ N&VEY WY el Bved-sadiuftsulfate and the

eq) and triet am ne I n tetrahydrofuran was
resulraeat eatt-ity b4 2[2f(¥ﬂ ot éé&@@tylwla@hn@wﬂér@hgnm@wsnyrmﬁyl@arbamoyl)

eth%ﬁ;plf)n?{g Beec%ﬁbOé(X om ; er{ﬁgirg burytr § 1ca% o ap Xt Mse MH" =

someet ate and water. The organi c | ayer vvas separat ed and
washed with brine, dried over sodiumsulfate and
concentrated in yvacuum t o give crude prod

2. Pymthesig gt fegrbWH-4il 3N 4géramipe+-Gogthd pmme &hepﬂxyl 2-

pyﬂ%@% %wyﬁ?%%}é 8#8&“%\%“ di n-2-yl)-2-chl oroace

t anilte naistuze bontginingoteatrigeylsb[3-ON- {HRUE nzetiByl @Rimon 3 -niByphenoxy]-
MH = 337. 2 t hesi f . . 3
2 mpgapb gAY RRE) R gife iR 5 gRal i setgljie gaount of

Llné&%aﬁt%tarlﬁjltaﬁﬁgs?e%y Ry dropbdAGE BM HEId The e pritte [2-(N- {4-[3-amino-4-

(méthylamido)phetory]-arriynidyl} athmoplpdthyld oy quidined pasboxyjaty.- MS: MH'
_ 4 E oroacetam de (leq), 1-ethylpiperazine (3eq), and
3 aSSI um carbonate (4eq) was stirred in
di net hyl formam de at 60C for 1 hour. The reaction

3. Byxthesie os[4t(2ef]2 dhnes si(tréfletomaadly Ppliclytmahed -hethyienz-
ethyl acetate and_water. The organic |ayer was

1m1§é%ﬁir%Y@éiY)ﬂ%ﬁ’Yﬂdglﬂéd(wlp?ﬂ%)P&Papﬁ@ﬁlebr| ne, dried over

di
e
ath Ftyi'téj’wyleﬁh[Z'-)(N {{é [@amano -4-(methylamino)phenoxy]-2-pyridyl} carbamoyl)-

ol e )8 PR B 0 2L 2 e
tempe?ata@rfoﬁl (16N5 LdYMS‘slfo]v%d &nﬁtmrp@isﬂh@ c@fre%oﬁdmé?hmurea To it in

am no- met hyl am no) phenoxy) pyri d
metitanygl piap ahaz |ar1ded phiaretsafirde Cﬁ]mldm ot 5ﬂq¥ apérstizedifag 3h.  The

A B SN i o v

satG@dtcdl ydiem BARIHRhteOdol kM. PIhE ap&iond REHItOh tWes! RlededVBiEough celite
hydrogenated until the di sappearance of the yell ow

and wlap thermerdractedowith ethad acethierangli the oFgamiq leyereyray washed with brine

ancﬁ gt ?é)éﬂ{hl Sa(l)%duﬁ% ;&6 2;:2@3 ps'\rnlie dw%é g‘leg t%}lhgé(?él %Vl@;ﬂ(ﬁ %ther w1th a few

drd§ df e&’ﬂl})laiéeﬂafbrﬂodﬁemstha pesduen To lt. wdrsPlh@n adélecD&ﬂhoMﬁnetﬂ; acid to
nt he

(I\Hét[h%rl{@ eoraA- ﬁﬂﬂuwowthY{l)athlmla{lmo}r [ westigyis H-penzipidazol-

S S B PR M M 237 e
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A sol ution of

N- (4- (3-am no-4- (et hyl am no) phenoxy) pyri di n-2-yl ) -2-(
wd2@blyi2ps perazin- | -yl)acetam de (leq) in metPerob200a634179

treated with | -fluoro-4-(trifluoronethyl)-

2-i sot hi ocyanat obenzene (leq) and stirred at room

tenperature for hours to formthe correspondi ng

thiourea. To it was thenadde on (I111) chloride
(1 2eq) and stlrred for gﬁ@?ﬁg?ié hours. The m xture
Q7 ; S ThheA1Y :l% % l-metl]glyl 1H-

ate and concentrated to
gi ve br own crude solid. Purification by trituration
with 5%ethyl acstate in diethyl ether to give 2-(4-
et hyl pi per azipn-/~y§l)-N{ -[(2- { [2-fluqgro-5
-(trifluorone ) phenyl ] amno} - et hyl |

benzi m dazol -5 )0 e as tan
solid. HPLC =F3. Ae-« 52 UExanpl e 25
Synt hesi s of

N-{4-r(2-{[4-chloro- 3 (3-fl uoropyridm 4- yl') phenyl lar ni
no} -1 -nmethyl -1 Hoenzi m dazol - 5 - yl)oxyjpyridin-2- vy }
acetam de . thesis of , . .
3 (Bocni Qv4gt b Girery 5 formsgdphrmalamingt- gty B-benz-
1m1g§sz—'\§:= Bgygﬁﬁfﬁchﬁh 2] 9 ﬁ%ﬁleﬂylﬂr(gﬂhnglﬁ[deo Qﬁe(ﬂ aH H&HAnol was
or o- 4 |tr benzene (l'eq) ad
addde gasmeln f(2¢q) sandt dvetic 0id(i % fdpwed, by sodmm cyanoborohydnde (2eq)

end g8 Geb TESPRS by RS SRE R PE ey FLESES shoved

forab3 AFitkd Prodiaétd ONR Gulidatdxtuyehes tRaroackhediednad to it was added
stirred at" 100 C for hours. Reaction then concentrated

sodzm] bpambpnatg aad ﬂhﬁétﬂﬁlé]élﬁg aniprjure aves tbartiionpd bejtean cthyl acetate and

Orgapic |2 h r ovear U .
watg]) ?j;ftl% 05% éaﬁlg’ gn Pa cﬁp “%ilr %@Imégt P@%eoyﬁ‘%s ‘ﬁﬁgég 29 preparative
chrém@dthplacetiat eyield hakpg@-{[0-fHiogd-d- (%ﬂlﬁ)rmhbthybplﬁanyl]ammo} -1-

nitro henI -3-flugroryridine. HPLC = 4 ({] |\/§
me@yhggfb@zlgy}ngbgwgozgy pyndm-z yl}-3- (1—methy1p1per1 in-4-yljpropanamide.

MS41V§1—2# B5.(3-fluoropyridin-4-yl)benzenam ne
ch oro 5-ni trophenyl)-3-fluoropyridine (leq) was

stirred with Iron (0), (3ggimpleneacetic acid for 10

hours at room tenperature. Reaction neutralized with
RAIHEE S RoRal 2 {fndubid3-efiEdlofomdtieyphenyllino Reandthyirl H-
partiti oned between ethyl acetate and water. O ganic

| ayerinsidpadl - elibamslridis ey } \8i-¢1 istyropydpiperidiadt-gheopanamide
sodi um sul fate and concentrated to give

4-chl oro-3-(3-flupropyridin-4-yl)benzenam ne. HPLC =
1.72mn; MS. MWH 23. -59-3. Synthesis of

4- (2-chl oro-5-j thlocyanatophenyl) 3-f pyridi ne
i ni ng
or ine (leq) and

The m xture ¢
4-chl oro- 3- ( 3-

sodi um bi car b5nat”e in t one vvas treated with
t hi ophosgene (2eq) &nd stirred for 5
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m nutes at OC. Reaction then concentrated and
partitioned between ethyl acetate and water. Organic
wo 29081031273 ed over sodi um sul fate and sodi um bi PEF/DS2Va4/6€34179
and concentrated to give
4- (2-chl oro-5-i sot hi ocyanat ophenyl ) -3-fl uoropyri di ne.
HPLC = 5.54min; MS: MH 265. 4. Synthesis of N-{4-[(2-{
1. S¢ntblekieoONBF- (32={ﬂ2ut?uc@@-)5rtr1dlnmr04neyh})1}mﬁﬂylﬂdr@ﬁbﬁb} -1 -meth
1H: Zi z
éwébqﬁz;gg olgjgl(%ggf}@%g%dgfﬁ] g [? (methylethyly(4-p1pendyl)]prgpanam1de

4- ( %cﬂ*.@t@ oL s Qe ARALRRRS B hary Faklidt] YR8 nidazol-5-
ylomm r(ﬁldam%(ﬂ ﬂm@néylbnrbpanannd@ﬁequw)lﬂhmd iwas 2dgéd aemhe (2eq)

8, (Ll AT BRI e SELLEES B SOM o e g

mn&hteo WaB3stirtd htt at¥BRnt BefbRddRAd:r AN [d/MS SRdwY 'féi‘ﬁmatlon of the
1. 2e and stirred for "another 4 hours. The m xture

produst. t hEle cowdse mixtire dvasntheparcencenipated dndt meefn was added sodium

turate odi um.car honat e and ce
bie iR SR PEre T SR Ba R oats bB5GeF B g g water
Thddr bfx@nicd Tlaﬁﬂ aeer dsedi with ssddiahe salfiste CORNE S{Lﬁrﬂﬁﬁe Ghyt reparatlve
gi ve brown crude solid. Purification on Cto yie

Chrw{amqrwly { [tq cHiEldr oN3{4- E2fﬂ[&dl«@ayﬁﬂmfhmnorwt)lﬂmlwwmammo} -1-

me@f%{i?—% !)1'5 g‘l‘)g)?@égﬂﬂi@ﬁ%glé—} - s&propglp??%dhn-4-ws
yl)pmpmﬁﬁiaeEmrpM 2659yt hesis of N-[4-({ -[(3

-i sopropyl phenvDam no] - , -benzothi azol - 5-

>oxy) pyridin-2- vll acet &ixageplel7 Synthesis of

N-(3-i sofpr opylf‘hengil ) - 5-met hoxybenzo[d] tliiazol-2-amnn
SeynthesisatNvire{4+HAt 21ﬂu®m 5-(trifluoromethyl)phenyl]Jamino}-1-methyl-1H-

2- br ono; 5 met hox benzo[d]thl azoI e (I eq) 3-

YRl @ ! -1 &m ne
(4eq) was subJ ect ed tom crovvave in NI\/P at 235C f or
m nutes. Reaction/martitioned between ethyl acetate
-60-and water. qtrc | ayer separated and washed with
brine, dried ov ofi um sul fate and concentr at ed.
Purification o ica gel, O%ethyl acetate in

hexane to give |
i sopropyl phenylf) - 5- /hE’ﬁzo ]d] tlhi a\ﬂ? -am ne.
HPLC = 5.50m n; MS: g9 t h8si s of

2-(3-isopropyl phenyl a no) benzo[ d] t hi azol - 5- ol

N- ( 3-i sopropyl phenyl ) -5- nmet hoxybenzo[ d] t hi azol - 2- am ne

was charged wi th hydrobrom c acid (45% and subjected

to mcrowave at 170C for 10 minutes. Reaction was then
1. &mthf:éai; Dﬁ2}(&(twtfobtow)}Nume&latcladlwabmﬁBdtN{{ét[ée(n&dly]mmmn) 3-

t| 0 en ethyl acetate and water. The
mtr‘BP ﬂ%Y@é%ﬁ??ﬁﬁsr ated, washed with brine, dried
OVGTOS@%%&UM at eﬂflﬁlt }%ﬂ&%d leﬂﬁl}i@]acetlc acid (leq) in
2-(3-1isopropyl hen | am no) enzo[ d] t hi azol -

N,N-dimethyl formamide and N,N-disopropylethylamine (4eq) was added BOP (2eq) and
the mixture was stirred at ambient temperature until homogeneous. To it was added [4-
(2-amino(4-pyridyloxy))-2-nitrophenyl Jmethylamine (leq) and the resulting mixture was
stired at 60°C for 16h. The reaction mixture was then concentrated and partitioned
between ethyl acetate and water. The organic layer was dried over sodium sulfate and the
resulting 2-[(tert-butoxy)-N-methylcarbonylamino]-N-{4-[4-(methylamino)-3-nitrophen-
oxy](2-pyridyl)acetamide was purified by silica gel chromatography. MS: MH' = 432.2.
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HPLC 4.63mn; M5: MH = 285 . . Synthesis of N-[4-({ -
[(3 -isopropyl pheny I)am no] - ,3 -benzothiazol -5

WO gi0poxRypyri di n- 2-yl]acetam de The m xture CPOL/ABIV0HBR4179
2- (3-isopropyl phenyl am no) benzo[ d] t hi azol -5-0l (leq),
N-(4-chl oropyridin-2-yl)acetanm de (1.4eq), potassium
bi s(trinmethylsilyl)am de (4eq) and potassi um carbonate

2. $ni?899 of N@A%Eﬁﬁﬁé @r(ﬁ%my%nfﬁ@ﬁahéﬂ&ty@@t@%dw}Izhﬁtert-butoxy)

m cr owave aft O C for mnutes. The reaction was
Nmﬁhyllcmhmgbmhm]m@mneiehyl acetate and water. The

over B o dpiiieul TS ARy Cone Ty A oy Rt Fatib IR ot
(meyAskERo)- FHTtdoph Sty P - gﬁh&t&ﬁld}él il ﬁethhdo‘l -WHR cteBtic amount
i SO yl phenyl ) am no] benzot hi azol - 5-yl } oxy) pyrid
of Ldee-rw gta@lerstaww élyqurg@@tad &7 A 4-[Remingt-£miethy] Wﬁ%&?@x}’] @-
eI A bt bl RpgyPers el

| pi peridi ne-4-carboxam de -61-1. Synthesis of
3. Sydikédiy bpNperi{di[i®{ E%ﬂnmbﬁaﬁmﬂuoﬂmhmthydbhm}ﬂ]aanko\A/bcsrlethyl-lH-

flame drie d pl.aced r a._nitro tm)s here. 1-
benﬁﬂ‘ﬁ%‘b‘r%@ﬂPWqﬁﬁq@n%}’B£ ”‘Eneél?:yl@yf‘% i n aghydr ous
metfyl er l5°@1ﬂ§0r@9@&1§'l)§>9n£eh@i§&hﬁﬁ9a&€tol(¢6h)t & 21@%&1’&)1 was

a wat er rrmam de added, then oOxal
addeth| N-u{afﬁ(amma)(mam}dmmpbmaoxﬁ[bpyxm@l)}F&H@rt—btﬁoxy}N-methyl-
room t enper at

d.f 2.h b h
carl AN Hotb P iplE Wt RideD shEE P EA e at ambient

tendpefRRILRYOP 1 BRT | ICMES 4howéd ﬁﬁﬁﬁéﬁoﬁ Bf €t dﬂ)@reé}ﬁ)ndldgl t@fdlurea. To it in
yellow fluffy solid. Ms: MH = nt hes

melha(md wiak dhepydiet] anydppys fermtql,gpnde' (1.5eq) and stn:rezi for 3h. The
rea%tpo P I%%]eggrlas Q‘Fealrctb %Xgn%age @ ﬁalﬁi‘cté( vmﬁm f;lnﬁ'ﬁoxggrhlt s paiid pH with

satifBleRYdddige rdaﬂidﬁﬁﬁs&ﬁid@@ nYhe @lilhétfuls delutior gyasi filtered through celite
anhydr ous net hyl ene chl oride

%added o the fl Slé ) .
andgyyas Hresugprtacied with ethyg peRle %Qst § Pz ersWF‘%Wagﬁ’ with brine
andchgéaabﬁfhn%dﬁ%rﬁ% 1EQE O P! 1 <;ﬂe a8 ecr tdrfid ’Wl t ether with a few

di'i Sopr opy am ne I'n anhydrous nethyl ene
drophbOetlide, acwdatecﬂm vielkl tht iproddt. o 1t]1nhneihylane AorifRe st itlam added

wiffiomearic ardoarganta T LR dtost St B o b uiie gmino}-1-
me{fﬁfyl ey Q[ﬁﬁfha%bﬂ%-y%@%]ﬂ%&ﬂli Q\Iﬂlldnféﬁ{y@gﬂfiilﬁﬂhﬂé thas: MH" =

grve t e crude product.  Purification on'silica gel

489149% et hanol in methylene chloride to yield
N-(4-chl oropyridin-2-yl)-I|nethyl pi peridine-
4- car boxam de as a sligh 1 w crystal soli d HPLC

} oxy) pgérllz?rlmdazol- 5-yDoxv]pyridin-2-y1} -4-morpholin-4-ylbutanamide
FF
F
N o AN y
/
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2-yl]- -nethyl pi peridine-4-carboxam de The m xture
cont ai ni ng
wQ2¢03/082r3 - but yl phenyl am no) benzo[ d] t hi azol - 5- CT/U5G)/034179
pot assi um bi s(trimethylsilyl)am de (4eq), and
pot assi um car bonate (1.2eq) in dinethylfornmam de was
stirred at roomterrperature for 10 m nutes.
' -3- idyl 1-4—mo holino-4-
L b a2 e L M
wbmhmnnahwed and m xture subjected to n1cromave at ZZOC

for.20 m nu e ctlo ned bet .
acett & %%Et &t. Hﬁ’lﬁi %y@aﬂ aglgbcaraag e%s y'(Ij\I N-dimethyl
forﬁ’i&ﬁlfdebéﬁd"ﬁ] N%écﬁﬁoﬁﬂ&hﬂ%ﬁﬁiﬁ@ eaywaataadamom@e@mﬂdaﬂqedmxme

0 give crude Purification by HPLC to_yi el
WasN;t{rzbd( fparthbnt T@mpgmtynepmélﬂ;ypmogmqqg; o0 it was added [4- (2—am1no(4-

pyri 3?2—% %?@@pxﬁn%{h}%aéﬁ%% 33(%)3 ﬁi'gyllélsultﬂg %xture Wi I\/% stirred at

60°M‘for—1 5&6 The@gadﬁé)ﬁlmixﬁlra &/agyhﬁﬂmwntmfted and partitioned between ethyl
[ 2-f1 uoro- 5 ftrifluoronethyl)

acemqmd miqxo}ﬂ@ qraamie k3er ag R e R e 2 the resulting N-

bSt-Pbutanamid
IR AR RS S PR e,
mnﬁ&ﬂ&bomybagdaﬁmdnﬁbg&bhprhﬁhéﬂ c=ddbd. was added neat

to tert-butyl 4-(2-nethoxy-4-(nethylam no)-

2. St ERpe A B B HRT e Uy bp D Eofhotin 4

ylbﬁtgjﬂrgldg oduct azeotroped wth toI uene t hen pl aced
under vacuum for 24 hours to yie

4- ("zhmemﬁmugc 4mqtmemrrg/|I*&r{ﬂr[é)(rr@thifulqmlaghéﬁ@mbﬁwiyai@rw@yl)} -4-
@H[lﬁ QX fbgfa%%}ngjde ﬂpﬁlgthm&7mtﬂ cat'X{?fnc M@t of Lindlar's catalyst was

hy&oge%aﬂ&t hqasy $re(cmet hyNagai- Baminoi-taiapylenmoyppyokyd(hpyddyl))-4-

- car boxam de e m xtur e, cont al ni ng

morpholin-fety Hasanam dereMidy Mih fo)86s2-ni t r ophenoxy) pyri di ne-
2-carboxylic aC|d (qu),

L 0GRy o g b as o o 1
berﬂtimﬁlamb@yll)m'y]pgndﬁe?gi}l ﬁ-%ﬁhd%&yﬁi@mﬁ;ﬂsld?s stirred

grm%g ??nﬁtl é—&gg{lgrf&ﬁthyé 8n%@r?§15P@§Qj-'|Yf1?&H% ﬂ]e{g dp en\%gl%nol was
adBlii rred. {43 gﬁﬁulﬂ?r{o jr%eﬁt%fldh‘ﬁ%g)h eSFHRLB R dGDNAeRbHRb IR 4-yIbutan-

Purifica n on silica gel 0% acetone I n hexanes to
amidee(ldq2- a(nzL thet meswlting- mixture was stlrred at amb1ent temperature for 16h.

LCOUBLRYA BaRo R ot 4P LR RG  Hlgif® FRIPRI Heltaflf) was then

addRUNhRRSIohs Pérric chloride (1.5eq) and stirred for 3h The reactlon mixture was then
4- (2-met hoxy-4-(nietli Iam no) - 5- ni tr ophenoxy) %
corgentrterd toihglfiits volwne e %ﬁa@a%?dd% Vit BPTRS S SeguR Garbonate

solit?(lzrgt :l;@:? a&leg%t %ﬁdﬂgwy ‘Hlt%;%’d cﬁ%ﬂ%@k’ce’ dhd! Lsefheﬁtex%ted with

yl'am no rophenoxy) pyri di ne-
ethyl &RtO éﬁmtﬁeeoﬁglaﬁm)laymmasheashadi shéith brimecand rdmietl vaﬁnmdtum sulfate.
Thg f:ru(dle g\)f(e?sntﬁen tr\;(lettau?attddo\;]qtg rhg’éJ g(ﬂer w1th a few drops of ethyl acetate to N-{4-[(2-
{[2-fluoro-5-(trifluoromethyl)phenyljamino} -1-methyl-1H-benzimidazol-5-yl)oxy]-

pyridin-2-yl } -4-morpholin-4-ylbutanamide. MS: MH" = 573.6.
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roomtenperature for hour then heated to 55 Cfor 1
hour showi ng a red honbgenous -63-solution. The
w0 e@sism was brought back to O C and aceti c ar€TUS2004/034179
(excess) was added. The m xture was heated at 55 C for
Vz hour, cooled to roomtenperature and sodi um
carbonate added to neutralize. Reaction was extracted
wi th et hyl ene chl ori de. f9 | ayer washed with
brine, dried over sodiun#é%iﬁare'and concentrated to

ghﬁhgsé o R- £4-[(2-{[2-fluoro-5-(trifluoromethyl)phenyl Jamino}-1-methyl-1H-
NOXY- 4- (et Nyl am no) - 5- ni t r ophenoxy) pyri di n- 2- am ne

béh?mﬁ_lié%lisgﬁ)o%ﬂﬂvﬁidui'@w -3-[40Dinfsthddyethvtipipe22h-141]acetamide
“Synthesi s of

N- (4- (2- met hoxy-4- (et hyl am no) - 5- ni t rophenoxy) pyri di n
-2- yl)acetam de)Under a nitrogen atnosphere,
4- ( 2- met hoxy- nét hyl am no) - 5-ni t rophenoxy)

(g

pyridin-2 -a | eq) anod d| [ sqopro t hyl am ne (4eq)
i n met hyl ene ghlorjy )QOJC Acet yl
chloride (l.leq) a %e %md i"xtare stirred

for 5 mnutes. Reaction brought to roomtenperature
and water added. Organic | ayer washed with brine,
dri ed over sodiumsulfate and concentrated to yield
N- (4-(2- met hoxy- 4-
L. $mqsw a2 BcthaxyeibrpeyFpyH i A=[3-Gpethydarianilde.
,333. 5. Synt hesi s of
nitrpfieo Tl G Ry D) At
4- ('metzuylhlafﬂ-mo54:;[mnﬁewmﬁmmnﬁmpymoagﬁaemmgl)}renetamlde (leq)
m xt ure cont ai_ni ng

in E(cgtoﬂaéf s @dé%llﬂ??%%}ﬁ%‘)pl@rﬁp’cylle&%’@nGQ% and potassium carbonate
(Ze@yrm d %%1@ résu‘{%%/f@%%@ W& hedidRb B89 Ifoﬁ"! énh 1ewadiRh¥bhéntrated and

poi soned with | ead was hydrogenated
partitidriel béteveetn sﬂpfﬂ)eactatB(mldoWawheTjneIOIrgamcc blyer wagldaed with sodium

sullgin gasly PRy Ofe;%‘tfﬁ??ﬂ“ ﬁ?smg 0 gylﬁ;gpﬁli‘%gg‘;‘&l?(-ﬁ-{ﬁ?ﬁ(methyl-
de. HPLC =

m@o%%ﬁh@m%ﬁ@wwmﬁmg%ﬁm :

2

(2-{[2-fluoro-5-(txifluoronethyl)phe &I]am no
2. Sybhases hHNy{4-[3-amiteytd- -(methylamino)phenoxy](2-pyridyl) } -2-[4-(2-

meéiam:?gg %"g?e%zz?nyl]%c&m)noggy] pyridin -2-yl}acetanide A

I\F2(14he|£§3 rﬁﬁ&ttlﬁl‘é gcdﬂ(&}iﬂﬂgy 24 (?Eiemolamthpl))?benmﬂu@yﬁm-ﬁnethyl-
-2- acet am de in nmet hanol was treate
ammwﬂ-mémph@ﬂ@w](?{-H?(ﬂfb&%ﬁﬁﬁiﬁl}ndz ip sHetirely AR 6B @:@Q‘én gmount of
LinflsPOa @ity St iy Bfbefndeed RO MLAINALIAio UOlmciRHAirfohenoxy](2-
pyridytp)r}l A[41}- mé’thmyedgfl)@ipez?leql)yl]amiamider MBSt MW adbl-Ber 4

ours The m xture was t hen concent rated and

B QOB LR, 2oL S0 M L hOARS ot v

A héeddrgid
berigﬂgﬁas;golv\s W?}p‘?fﬁd yb,r EW&(Z%&My%@DFﬁ)@fHZHM@H e

concentrated to give brown crude so
- 64TPuiHfluarats- 6nﬂbgrom@@rl}b§n§,qng1sqth1ocyanate (leq) in methanol was

adci_\el-d{ 4- [I(lg{éi E32 ammo% ?methgziarrﬁll;lgjf)%ﬁ)&& (ayﬂ})rﬂl}ﬁr}“d ﬂ4a@-lﬂ&ho>§yethyl)

piperizinyl]acetamide (leq) and the resulting mixture was stirred at ambient temperature

for 16h. LC/MS showed formation of the corresponding thiourea. To it in methanol was
then added anhydrous ferric chloride (1.5eq) and stirred for 3h. The reaction mixture was

then concentrated to half its volume and brought to basic pH with saturated sodium
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met hoxy- 1 - met hyl -1 H benzi m dazol - 5-yl ) oxy] pyri di n- 2-yl

}acetam de HPLC = 3.02m n; Ms: MH 490. Exanple 29
wepesiarirs of N ~ 4-( -[(3-isopropyl phenvDamnm poT/US2004/034179

-nmet hyl - H benzi m dazol -5- y oxy)pyridin-2- -2-pip

eridin-4-ylacetam de . Synthesis of

5-(2-am nopyri di n-4-yl oxy) - N-(3-isopropyl phenyl) -1 - et
carhgriatd ishistian] dheniqlesed s@ution neasT figterst xthtdughcedMi@iand Ngas then

extfieleg YL RSB RS e T BB oy ML HsA e bined died with
sodith Ramat. Ase shide e @ktn Mé@mrlﬁ#léﬂ%r fah &'?%\9 PR of ethyl

to formthe correspondi ng thiourea
acetgiRletp i vield (N-{4-[@h [@fﬂud)eo 6a(n‘%q)romad1ylgphm1yiﬂdnﬁmr} -1-methyl-1H-

Iher ur-s t he oncentr d and
e R sl b ey b G e BBt alpelmice
MSeMH‘T aozas,ate The organic | ayer was separated and

washed with water and brine, dried over sodiumsulfate
and concentrated to gi ve Exagle goude sol i d.

Purification by trituration wth toluene to give 5-
(Dmthesiy 0 Nr-if d+(62-4 [y iloory)S-(triflBeionind iphepylmyihd }- 1 -methyl-1H-
- met hyl H benzo [d]i m dazol eam ne as brown sol i d.
mlml&e@&iyﬂ 2%%@}111&3?2 A 7-2-[492-15yinoyediv) pigferdzan-1 -yblatetdmide
4-((4-(2-(3-isopropyl phenyl am no) -1 -nethyl- | Hoenzo[

d] i m dazol - 5-yloxy) pyri di n- 2-yl car banoyl ) met hyl ) pi peri

di ne-| - carboxyl a&€ To a m xture of

2- (1 -(tert-bytrekxycarbonyl) pi peri din-4-yl)acetic acid

(leq) inN Nd hyI f or mayri de apd

N, N, di sopr opyl eth HATU (2eq)
and t he mxturevva N a |ek/rte rature
until it becones hbrmgeneous To it was added

5- (2-am nopyri di n-4-yl oxy) - N- (3-i sopropyl phenyl ) -
-met hyl - H benzo- [d]im dazol -2-am ne (leq) and
4- (T:b netmwalar(an{qyﬂymrdsx(&lﬂ&r&ﬁem)/l)pmyl]aﬁl o?syhfewgm-benz-
gnﬁture was é rred at roomten‘ggrature or 16
1m1dﬂ7r81' DR IB T B Uil s 2o OO I pestzaat | g ioetamide (leq) in

metRAELd (:hlgﬁgcg bgt v Wgr Shiwhadf hat %I‘(ﬁ'ﬂ]ﬁlb ﬁ’ﬁ‘flfé’ in L%‘ﬁ%}heéqe chloride

organi c | ayer was I'ed over so lum sSu e an
(10gp swtl tthe gestudtitig bmibxpire 4W2(s( dirfed $tmeT87Y] fori 10)It Ivas then brought to

o BRI 072 AL SR D BB S ]

reachibh Wa® aﬁencﬁedgyﬂfﬁ fb%@a{%d%gdlum carbonate SOlutl(ﬁl t 0°C. The mixture was
-[(3-i sopropyl phenyl ) ammo] - A2 E behziTh

[
con@fatr@ﬂeé Bnd ;he}m) bygqgw todpld=2- Jtl Wathen pﬁtracdemwﬁh)elt}mt atatare and the

oredfey e b ko suIfs PR uyAEY PPt proppeppacive
cmo@mygraphyrrethyl mlcpemrqug@z K Fcau 03 ta BorbhRey)p ﬁee@g%ino} -1-

and acetoiiitrile was a dtrifluoroacetic acid

methldl Hsbenzimpidlazol-pudlexy lypidina whe 2f[8r(2-dg dtoayetbyl)miperazin-1-yl]-
acetcruﬁﬁfé.l M@%ﬁ# J‘”SS@@ was
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frozen with Iiquid nitrogen and the |yophilized sanple
yielded N-[4-({2-[(3- isopropyl phenyl)am no]- -nethyl-
woRsnzi2m dazol - 5-yl }oxy) pyridin-2-yl]-2-pi pePCTUR2004/034179
4-yl acetam de. HPLC = 3.49min; MS: MH = 499. Exanple
30 Synthesis of N-\4-({2- [(3-isopropyl phenyPam no] -
-met hyl - H benzi m dazol -5 - y }oxy)pyridin-2-
-2-(1-metliyl pi p eridin-4mBaaebam de . Synthesis of
5-(2-am nopyridi n-4-yl oxy)-~ % 2 3-Tsopropyl phenyl) -
Sﬂlﬂﬁtbili_‘gf N-(4-hEnepchloidbehaar 0lmethdm Meed A idizt 85 Boxy } pyridin-2-
cont ai ni ng
4- (4- (et hyl am no) - 3- ni t yDpdeeamnidg) pyri di n- 2- am ne
(leq) and |-isopropyl-3-isothi ocyanat obenzene (leq) in
met hanol was stjrred at roomtenperature for 16 hours
to formthe corresponding thiourea. To it was then
added iron (I11 oride ( .2eq) and stirred for
anot her 4 hours. mxture was then goncentrated and
partitioned betweem sa urgt ey’ so dhﬂca\g/ﬁate and
et hyl acetate. The organi ayer NSepar at ed and
washed with water and brine, dried over sodiumsulfate
and concentrated to give brown crude solid.
Purification by trituration with toluene to give 5-

s oS EREa G ERARAEASIY Lo i e
hydréluinddBam BDO\Geq Mg FOAS: (14g) a@)ﬂnmfd@ﬁﬁfpyle%glmﬁﬁfexheq) and

i sopro ylphenylan1no)- -

2- (‘Hfliﬂﬁio@g@é}’l)@ew hyad) o Qmeyte@almmg mmtymewﬁy shimedh @t jambient

ey TP A Rl B A Sl g erien o goctate and
watél. €Tfe (In'gahﬁcl\ldyéf&t/ilsyﬂhelﬁ drisdittigoditeh sulfate and concentrated to give N-
g%@wdlsoprorylethylan1ne (4eq) was added HATU

2
NP Gy ridyloxat ]l -pain erb}ﬂbﬁéﬂr%@ﬁﬁ@paﬁﬁ%%ethﬂ-

aces_ Hé_ a’lr’r(;) ﬁgg@‘?. ] n g Q&ﬁ%ﬂ?gl?e %ghlttm 2 opy?aﬁs heaftszd o 60°C for
4h. etﬁlyd <hiddh evaso pdtified rb}d @ijaraeranbh[ren(atc%qa)phand) give N- (4 {[2-(4-

chlifp ey B ks ot - iy o DR et e DR EeideTAdS: MHT =

4o07reaction m xture was then concentrated and partitioned

bet ween ethyl acetate and water. The organic | ayer was
15 dried over sodium sul fat gxapghlépe resulting tert-butyl

4- ((4- (4- (et hyl am no) - 3-

ni_$ yrolpdsEnefy [ AWK 2-di4rellorvpharydantie 1) iyl )1 pi-beaizigidagoll5-

-carboxyl ate was purified by HPLC. HPLC = 4.63m n; Ms:

MH = 599. 3. Synt hd$oxy)pfridin-2-yl]benzamide

N-(4-(2-(3-isopropyl phenyl am no) -1 -net hyl -1 H benzo[ d] i

10

m dazol - 5- cl

yl oxy) pyri di n- )-2-(piperidin-4-yl)acetam de To
tert-butyl

4-((4-(4-(nethy - e di n-2-yl carb

latie (leq) in water

amoyl ) - nethyl)pip he.
oacetic

and acetonitril e was ?oo d tr|

To [5-(2-amino(4-pyridyloxy))-1-methylbenzimidazol-2-y1](4-chlorophenyl)-
20 amine (leq) in tetrahydrofuran added EDC (2eq) and HOAT (leq) and N,N-
disopropylethylamine (4eq) and benzoic acid (leq) and the resulting mixture was stirred

at ambient temperature for 16h. The reaction mixture was then partitioned between ethyl
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acid (2eq) and stirred at roomtenperature for 16
hours. The resulting solution was frozen with liquid
waordosogem and the | yophilized sanple yiel ded PCT/US2004/034179
N-(4-(2-(3- isopropyl phenyl am no)- -nethyl- H benzo
[d] i m dazol - 5-yl oxy) pyridin-2-yl)-2-
(pi peridin-4-yl)acetam de. HPLC = 3.49m n; MsS: MH 499.
acetfte aRy WakesTle ofganic layer was then dried with sodium sulfate and concentrated
N-[ 4- 3-isoproryl phenyl)ani no] -1 - net.hyl - '
and j m[;rgﬁqg 5b}['( prepargtwe ycl?roma¥og)rap y to to glvg I\%—H—P{iqﬂ—%om-
Y L i R hertahREEt M8: MH"
pher PR LT LK o TS DAL 118

=478 4- (2- ( 3-i sopropyl phenyl am no) -1 -nethyl- | Hbenzo
d] i m dazol - 5-yl oxy) pyri di n-2-yl)-2-(pi peridin-4-yl)ace
tam de (leq), glacial acgtic i,d (2 eq), and
formaline (7.5eq) in tefﬁﬁ%@ﬁkwan met hanol (1:1)
WR3tHRdd sANS@di B0 S¥PBREIHMAIN el o 2 egdthain th Hehifredhzal-5-
roomtenperature fTor one “hour Reactl on neut ralized
W t h sat urdiesy)psdding-g PIpge Aethxhureaxt r act ed
with ethyl acetate. The organl c Iayer was washed with
brine, dried aever sodium sul fate and concentrat gd to
- of 8% oduatea B i fi cata. NTG
N- [ A;@g [l(3N| sopr opy-liphe H) am ng nek@, K/O
H HENZT mi dazol - 5y|00 pyridi n- 2Hyl

-2-(1- et hyl pi peridin-4-yl)acetam de. HPLC = 3.51m n;
M5: MH = 513. Exanple 31 Synthesis of

N-{4Ffdr02+z(f2fluor05(trlfluoo %n { Ni no) -

|——FFE{-—h-y-|——|—Hbe'H—2'|—m dazol - @ ﬁl\:ﬁ% \)LLP\O

5-yly) oxy] pyri di n- 2- /xymat hyl )pyrrolid

i n-| a¥d deStep N OH MeCN 6CC H L-Prolinol

(3.0 eg)*was added to a mxture of

2- clsi 08 0- N- { 4- [ 4- (et hyl ami no) - 2-

ni trophenoxy] (2-pyridyl)}acetam de (1 eq) in

acetonitrile. The resulting m xture was brought to 60
StepQl: B@itMEissfoved-Huantthylatmineg-ommopheioxy] (@ fnyeidyB} [(2-moagholin-

for 1 hoT The r.eaction was concentrated to about
4-ylpthyhammelcashaxaide sol vent and t hen partitioned

bet yegin el i éﬂb@k e&ayl cafRtakeh Ie- Wﬁmbmeﬁwpaﬁmxy]
extracted 2x with et h%; acetate. The orﬁanl C

pynmmeez-whmme ccih elmdumsmﬂrwczﬂ ol tpighytamine (.19

d d
R M o
morphéi@@él%ﬁlethﬁﬁn%@ P(12eqliCind the resulting m1xture was stirred at 75°C

overnight. The reaction was then concentrated and partitioned between ethyl acetate and

distilled water. The organic layer was dried with sodium sulfate and concentrated and

titurated with ether then hexanes to give the purified product. MS: MH"=417.

Step 2: Synthesis of N-{4-[3-amino-4-(methylamino)phenoxy] (2-pyridyl)}[(2-
morpholin-4-ylethyl)amino]jcarboxamide

To a flask containing N-{4-[4-(methylamino)-3-nitrophenoxy](2-pyridyl)}[(2-
morpholin-4-ylethyl)amino]carboxamide in methanol was added a catalytic amount of
10% Pd/C and hydrogenated to yield in quantitative amount N-{4-[3-amino-4-
(methylamino)phenoxy J(2-pyridyl)} [(2-morpholin-4-ylethyl)amino] carboxamide.MS:
MH' = 387.
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HO \ \ ONH, Pd/CHN MM o _
2- (2-Hydroxynet hyl -pyrrolidin-1-yl)-N[4-(4-rnethylam
Wmee03/48I203 o- phenoxy) - pyridin-2-yl]-acetam de MBEUS2004/034179
hydr ogenated in nethanol in the presence of Pd/C for 4
hours. The catal yst was renoved via filtration through
Celite and filtrate was concentrated to give
Stepi3f 43ypﬂle$iﬁbﬁ3)—(ﬂeﬂl=bu1y§/)lbammoﬂhmyanw pyridi n- 2- yI] 2- (

P BT 8 el oo s St one
(el VoA R phds SdneO (R (Tl'ié fﬂﬂét%@ W%LE b g Q? ¥mbient temperature and

i sot hi ocyanate was added to a solution o
COI{Cﬂm{%ﬁdAmdmarﬂtlr@@ﬁﬁWeamamoethlenww apg rwajem Ihylcﬂrgeﬁlm layer was

d t rrol,di ace
crig i R B S im e o i, P ie R ey 3-Cert-
butBbdnaetisothidtiiaeiate aviso Mt =go2was confirnmed by LT MS.
Ferric chloride was added and the resulting m xture

Stwgs stirred _at roomtenperature for 4 hours. After
B

c Syathesis pf MeléH-Cignhshderebrty Inhenybamine]-1 enethyloHH heraimnidazol-5-
bonat e was
D G e o o6 e
parTcp t3- @elehuﬂyb)bmeelumﬂmpbymet dteq) &mdﬁm&iagbl Vﬁﬁbeadded N-{4-[3-
I ter. then brine,
am1619| e g’i’)’é%’r‘i‘ﬁ ?30\8@5(2 LHyf'g‘Yé?[é %bf&%hf‘ﬁ’?tt@d)anﬁﬁ‘é]cafbox'

I :
e DR SRR B SEAST 3 PG PRl o 1

LC/M¥ shaweddemmaicn of ¢driaspondinhitiyyhenyod fsrimae addedrmhidious ferric
hlgride A neRPGsiEesh bl FUF 1eAcHOR IR Wat thap Aencenizaied chalf its
vol@fi¢ & brofight to neutral pH with IN sodium hydroxide. It was then extracted with
ethyl acetate and the organic layer was washed with brine and dried with sodium sulfate.
The crude material was then purified on preparative chromatography to yield N-[4-({2-
[(3-tert-butylphenyl)amino]-1-methyl-1H-benzimidazol-5-yl} oxy)pyridin-2-y1]-N'-(2-
morpholin-4-ylethyljurea. MS: MH" = 544.

Example 24
Synthesis of 2-(4-ethylpiperazin-1-y1)-N-{4-[(2-{[2-fluoro-5-

(trifluoromethyl)phenyl]amino } -1-methyl-1H-benzimidazol-5-y1)oxylpyridin-2-

yl }‘ acetamide

ST T O
/

1. Synthesis of N-(4-(4-(methylamino)-3-nitrophenoxy)pyridin-2-yl)-2-chloroacetamide
A solution of 4-(4-(methylamino)-3-nitrophenoxy)pyridin-2-amine (leq) and
triethylamine (2 eq) in tetrahydrofuran was treated with 2-chloroacetyl chloride and
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Step : HOOC O N H Boo' HN N Boc BOP, DI EA DVF, 60
N- Boc honmoproline (1.0 eq) was added t o a sol ution of

wo b@sasiznd pyridine (1.0 eq), BOP (2.0 eq) andPCT/US2004/034179
dii sopropylethylamne ( .0 eq) in DMF. The solution is
heat ed overnight at 60 C. The solution is concentrated
on a rotovap to about one fourth its original volune,

stirfeB €6y PPRiRfed At foon@tedipetditreEt TRCreadilil @ Svarthen concentrated
separated and the organic is washed with water and

andipeeifiqsed hetwenn etybeeratppsdryaterer dBe osganicc keyalawas sengiried and
was'hgtf “?ﬂ%eﬁgfrt%& ov8P§ as'ilﬁgteaaLE 0?15 ‘féd fnsva%:ﬁigtgl to give crude

par i urm chronat ogr I ent
prodtihﬂ-l’uxﬁl@vﬂtmfr olloé’mwﬁl'lwﬂiﬂ\% m«-:thzynoé hrdnieﬁgflaile&hloenﬂe gave N-(4-(4-
product M+ 472.5. Ste

-70-The nitroanili was .

(B GE AT PR ARG 0D eGSR ot BT ERy ginge solid.
Hpﬂt*gurssgzrﬂ'ge tahyst 3yas renoved via filtration through

lite and Itrate was concentrated to glve

phenyl enedi am ne. M5: MH = 442. 4. Step 3: n MJL J

2. Sytledis of NRE-E-Emethyiminhe SitRphgnoxipyridinéxend-(4-

- Fl uor or S5~(tri fl%e or onet hyl ) phenyl i sothi ocyanate was

n

ethyiniperd < s - XSRS of phenyl enedi ani ne i n met hanol .

Reapiel afixties cohtdinig NKM(@Qﬁieﬂ@ﬂﬁiﬁih@} BuitrbsHend oy ) pridis-2-yl)-2-
Thi ourea formati on was confir ned LC MS. Ferric
chlerhacstanzide \Ké@,q)ad&@&lyémﬁewer@§m tmdgpmaﬁﬁtlume cagenate (4eq) was

idr r ho r
Stm%‘a o 8‘ij’t‘ea[lllloy hlLowas con'p e?%%{)%ig Iﬁﬁé‘ut hglh r§ erae t| Ogln mrlﬁ( %eu “gs then

conh&ﬁﬁramnﬁﬂﬁpa[rﬁtﬁde@ﬂﬂt\meahﬂ seditel amd avdienalhe waganic layer was
added unti]| basic he react.i on m xture

sepgyated japd &?éhe%@%lwe‘éfﬁteé El}?g;q brijice fHed OxgIFOdERIR ,s?ﬂ?a?.ﬁ and concentrated
to gg\? | egﬁ%evéo"f’i}ﬁgg’ a3 calld r&ﬁ%ﬂﬂaté&l Watn€ 0% RfnAbl ﬁlemeﬂ‘lﬁ}léne chloride

m su fate and concentr at ed.

gavpr ot &-{4-(y (myethiyparhmo)- éﬂmrqmehyxst)pgladlmfﬂ;y]t)-Iie(4e¢th|y1§1perazm- -yl)-
acetamide as a red solid. HPLC = 3.26min; MS: MH" = 415.

3. Synthesis of N-(4-(3 -amino-4-(methylamino)phenoxy)pyridin-2-yl)-2-(4-
ethylpiperazin-1-yl)acetamide

The mixture containing N-(4-(4-(methylamino)-3-nitrophenoxy)pyridin-2-yl)-2-
(4-ethylpiperazin-1-yl)acetamide in methanol with a catalytic amount of 10% Pd/C
poisoned with lead was hydrogenated until the disappearance of the yellow color. The
reaction was then filtered to remove the catalyst and concentrated to yield N-(4-(3-amino-
A~(methylamino)phenoxy)pyridin-2-yl)-2-(4-ethylpiperazin-1-yl)acetamide as a brown
oil. HPLC =2.00 min; MS: MH"=385.

4. Synthesis of 2-(4-ethylpiperazin-1-y1)-N-{4-[(2-{[2-fluoro-5-(trifluoromethyl)phenyl]-
amino}-1-methyl-1H-benzimidazol-5-yl)oxy]pyridin-2-yl} acetamide

A solution of N-(4-(3-amino-4-(methylamino)phenoxy)pyridin-2-yl)-2-(4-ethyl-
piperazin-1-yl)acetamide (leq) in methanol was treated with 1-fluoro-4-(trifluoromethyl)-
2-isothiocyanatobenzene (leq) and stirred at room temperature for 16 hours to form the
corresponding thiourea. To it was then added iron (IIT) chloride (1.2eq) and stirred for

another 4 hours. The mixture was then concentrated and partitioned between saturated

-58-



10

15

20

25

product wth HC in dioxane for 30 m nutes at room
t enper at ure whereupon the solvent is renoved. The
weewdoe3prdduct was purified by reverse phase HRUZUSNBI/034179
WMH = 529.5. Exanple 33 Synthesis of
N-[4-({2-r(2-fluoro-5-pyridin-4-yl phenyl)am no]-I-neth
yl -1 Hbenzi m dazol - 5-yl}oxy)pvridin-2-vl 1lacet am de
sodiufil cazbéints alit ethNCaLetele? dptf o@@ﬁcﬂaMMsep%d and washed with
5- Bronmp- 2-f | uor oni tr obenzene (

water- a5y brig, Beedave sedivny mlfgteppd c%g%q:teq_ tQ give brown crude solid.

Pl PPN 197 STl Rt 8 e 206
ethydpipeiabipt Bylpet- {za{m(a 2[\2 ﬁqon@@!étnﬁmdmmthﬂbﬂﬂmnﬂt]m(né}O-methyl-

trEkrimigrol b o T At sarmts © CAColiy SR §din: MS:

7hon mxture i's cool ed and then poured into water

Et OAc. The | ayers are separated and the organic is
washed with water and thEga@Pim dri ed over MySC>4,
filtered, silica added, an e solution is

SyageR i Nat £02- ThehbsrodB3-flusrobhgdinpiy ] phead ] amired | 4methyl-1H-

chr omat ogr aphy (gradi ent of 1% MeOH: DCM -> 10% MeCOH:
DCM to yi el benzineideesi-5-atho idin-2-WBacéhin®iE9. 2. St ep
2: H, Pd/C MeOH The nitrophenyl conpound was
hydrogenat ed in net anol in the presence of Pd/C for 4
hours. The catal y§t Was renmoved via filtration through
Celite and filtrate s concentrated to give the
desired anilineg MH 189.2. Step 3: SCA, Na CO DCM

The aniline (1.0 was e ONp Ehﬁhasu: m xt ure
On—80 c (4.0 eq) to

of di chl or onet hane=s
C. At this time thiophosgene (1.0 eq) was added. The
-72-solution was allowed to stir for mnutes at which
time the phases were separated and the organi c phase
was dried over magnesium sulfate. Step 4: NCS

1. Synthesis of 4-(2-chloro-5-nitrophenyl)-3-fluoropyridine

A mixture of DME: H2O (3:1) was degassed with N, for one half hour. 2-bromo-
1-chloro-4-nitrobenzene (leq) added and degassed for another 10 minutes. 1,1'-
bis(diphenylphosphino)ferrocene palladium(Il)chloride (0.05eq), 3-fluoropyridin-4-yl-4-
boronic acid (leq), and sodium carbonate (3eq) were then added and stirred at 100°C for
16 hours. Reaction then concentrated and partitioned between ethyl acetate and water.
Organic layef washed with brine, dried over sodium sulfate and concentrated.
Purification on silica gel, 10% ethyl acetate in hexanes to yield 4-(2-chloro-5-

nitrophenyl)-3-fluoropyridine. HPLC = 4.57min; MS: MH' = 253.

2. Synthesis of 4-chloro-3-(3-fluoropyridin-4-yl)benzenamine

4-(2-chloro-5-nitropheny1)-3-fluoropyridine (leq) was stirred with Iron (0), (3eq),
in acetic acid for 10 hours at room temperature. Reaction neutralized with sodium
carbonate and filtered to remove iron. Reaction partitioned between ethyl acetate and
water. Organic layer separated and washed with brine, dried over sodium sulfate and
concentrated to give 4-chloro-3-(3-fluoropyridin-4-yl)benzenamine. HPLC = 1.72min;
MS: MH" =223
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H N MOH/ RT 2. FeCl /MeOH RT
2-fluoro-5-(4-pyridyl)phenyl isothiocyanate was added
w@g008/032uti on in dcmto a solution of phenyl ereriuszosnaes4179
i n methanol. Reaction was stirred at roomtenperature
for 15 hours. Thiourea formati on was confirned by
I c/ms. Ferric chloride was added and the resulting
3. Spiitkédis ef B cldbia-5 esbthiocywmnhermléﬁaﬂmrepﬁoimﬂ hour s.

Aft cllzatlon S c/ms
g Wé% CYAERS ¢ é?hi%rngﬁgi’gﬁ?})@%d@o d?’gﬁ? onélegleq> and
SOdll\.ﬁﬁ?bl elat'ﬂ&i ) inkRsiohe s trEaRdvaRCHiPhoBionk 142@1) WA stirred for 5
artitioned between ethyl acetate and water. The

num[tesgamﬁ)"@ | &;gqﬁomﬁlewag)ng@mmtqmawap@mtmh@hbﬁmeﬁ]@ ethyh gcetate and

5 w55 BTPARESL AT it P, SRRSO gt

to g+ (A6RI0R-5 RAARcgardopBieayissilsoropyridine. HPLC = 5.54min; MS:
of N-[4-d2-[(3-tert-butyl phenvDani no] -1 -methyl -1 H benzi

MHp#d620l - 5- v }oxy)pgrldln 2-v -2-(4-methyl pi peridin- -
ypacet am de Step : ONI| N TEA THF HN

4, Sy Zﬁ%e&g!) t@équ %MO% 130 -ﬁ&oré%fr?&mﬂ@ﬁ)pﬁ{é Garfiing PULS Ethyl-

ver o a stirring s |onofteamno
1H &nﬁirﬁidml{ﬂyl&xgqpynchn& -yliaethyidami ne (2.7 eq) i THF

(1.2 L t t Af_t. 2 h LC . o
10 gohecates opREHHo FELrHoE rSHIRE SRR Fafropyridine
¢! qg it I\PE ﬁﬁitrié)':‘fg—(ﬁ@fl@idﬁho%@n&@ﬁﬁrmﬁ-ﬁﬁ}%%ﬁﬁde (leq) in

uct The solution is concentrated
methnmohwasa Stmzakﬁt froombomperstie o i f haufstts gbyd T@P rerrespendis thiourea.

th t d T
o L8 B R S R LB o
m1xfu§‘@ ab hddCcondértPie@uBd phadiohtd betvedn saturited sadidmdcartaundte and

the solution is concentrated. The product is then d
15 cthybaedtiteedhsyoreaiia W%WW@@F%W ghadiveith vafer S04 brine, drie

B

yiel®  N-{4-[(2-{[4-chloro-3-(3-fluoropyridin-4- yl)phenyl]amino}-l-methyl-lH—benz—
imidazol-5-yl)oxy]pyridin-2-yl}acetamide. HPLC = 3.37min; MS: MH" =503

Example 26

20 Synthesis of N-[4-({2-[(3-isopropylphenyl)amino]-1 .3-benzothiazol-5-yl}oxy)pyridin-2-

yl]acetamide

LY

1. Synthesis of N-(3-isopropylphenyl)-5-methoxybenzo[d]thiazol-2-amine
The mixture containing 2-bromo-5-methoxybenzo[d]thiazole (leq), 3-
25  isopropylbnezylamine (1.5eq) and diisopropylethylamine (4eq) was subjected to
microwave in NMP at 235°C for 15 minutes. Reaction partitioned between ethyl acetate
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4-N®thy|piperidine (2.8 eq) was added to a m xture o f
2-chloro-N-{4-[4
W@ p@ly12a3 no) - 2- ni trophenoxy] (2-ryridyl )} acet pi/ug2004/034179
eq), and potassium carbonate (3.3 eq) in
di met hyl f or mam de. The resulting m xture was brought
to 60 C. LC Ms showed quantitative conversion after
andSdter | 1@ ahiRaykr OQFated Qﬁd Ledkdd Riih Wﬁﬁe RRfeHidveP8RBum sulfate and
bet ween~wat er’ and et hyl acetate. The aqueous | ayer was
coneentmadt e @usifiativint bn eilhgd gel elt(db ecthyThasetatey amibexanmy tr give N-(3-

B X RN R N T
rg9and concentrated. The crude product was passed through

a plug of silica and eluted with 1096nethano|/

met hyl ene chloride. Ms:. MH = 400 g Pd/ C
2. Br@q:sm of 2- (3-1sopropy1phenylammo)benzo[d]thlazol

met i } - .
A A, o 5
hyd@dﬂﬁ“&ﬁ[&ﬁ:l@ (45%)( &d 9bj e4:teh:bw 1$11cra'heva:at B9 tforwb(s miieutes, eRleaction
-74-via filtration and filtrate was, conce trgted

wagjihge nrpiralizpd vaik sedium cathompledaitpeped solution part1t10ned between

cIEIASR 4 M R e e it v

sodivvie GhlfFRT adt édm:emtrﬁuitxbl give @z(émsswbhylphg&aﬂmh'mo%gzddﬁbﬂzol-5-ol.

Iut [ 3-am no- 4-
HP{D&@‘@ éﬁ-‘(z pyri dyl)}-2- (4- met hyl pi peri dyl
) acet am de in met hanol Reaction was stirred at room
3. SEIRAIAIN G4 335 hdtdil Rties] - f 9reRLdtkiazes 1} oxy)pyridin-
confi rned ; if%yﬂscﬁgggg?caghﬁgfl e was added and the
-yﬂ@smhnﬂng n1xture was stirred at roomtenperature for

N

N- (Q%Mﬂﬁrﬁhﬂ\@%flﬁd&@ﬂldénﬂl fed)apbtassiion sti‘(&uﬁﬁh}ZlEll}dbamﬂe (4eq) and
m xture was partitjoned between ethyl acetate %g
potegsiva carpgpate r(éaﬁq)cnq dpasthyliermznaide gvagi RIsgiedel fdpicrowave at

ZOdBrE'f&e 15 Al dﬁg 1838bn S\QQ gh%ﬂﬁh@d Bde&P ?f‘éd’e@att@&d water.

cru e product “was pur| y reverse p
ThdVisrgalntd- tdyeﬁ%s&ep&a&dplmhﬁ& -§8h Thimeg died reavat deélunn sulfate and

Exanpl 35-6 h
ConERRTIGE G KISl dB el es'lﬁ%%cam Qgglgpﬁ{:atf’t Prg e
LR iy MLl

4. SESmnleiS AT = 419.

Example 27
Svnthesis of N-[4-({2-[(3-tert-butyl phenyl)amino]-1.3-benzothiazol-5-yl } oxy)pyridin-2-

v11-1-methvlpiperidine-4-carboxamide

WI/ON/
4
SeOROh
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5-yl }oxy) pyridm 2-v -2-(4-nmethyl pip

eridin-l-vDacetamide F HNNCS ' // 2 . Fed [/ MOHRT
wOB05MB7273 531. 1. - 75- Exanpl e 36 Synthesis of PCT/US2004/034179

2-f4-methylpi reridin-1 -vD-N- (4-Ff1-net hgl -2- {T4-

(trifluoromet thphenyI ] amno 1-1 H benzi m dazol - 5-

yl)oxy] pyridin-2-yl }aceta nide 1f* F C H H, N NCS

FREsi of 1 eyl Rl4-BX80p)1& nthesis of N-F4-(
@jn YASf- i | uor o- }éb%ﬁ%%rop yl gmén)}/%uzrﬁéno] - met hyl -

H- be‘hzﬂaﬁkdml flamg/| Jrieky jpd r pladed- 2mgler 2 (ndtrogenhpimosphere.  1-

bl ARG i 0SB HOR TP et o sk

anll Zobled ot 208E (h rd fwbté@ hage! ®1%ﬂ%ﬂi’dﬂnaﬁﬁaé1 @dded; MRiN¥4alyl chloride
| Hbenzi m dazol - )ox§] pyridin-2-vU
(1.4eq) an rreethylews p“élqrtﬁlﬁn %q@@eﬁﬂﬂxdé for J2 | howss, propght to room

terfBhturEoficepbfin ad BRdiiShed FEXAIBE 18R HPER Riidine-4-

carbonfiedhitytide as alighezyetiotaglabtysolll) DAY MH I@In@z 2- yl I
- 2-f4- et hyl pi peri di n- -vDacetam' de F C NCS F H 2.

F y%lthe/sg/%%z} chloroperl_'n—Z yl)- l-methylplpendlne -4-carboxamide

A flask was flame dried and placed under a nitrogen atmosphere. 1-
methylpiperidine-4-carbonyl chloride (leq) in anhydrous methylene chloride was added
to the flask and brought to 0°C. To this was added the solution containing 4-
chloropyridin-2-amine (leq), and diisopropylethylamine (5eq) in anhydrous methylene
chloride, which was stirred for 1 hour at 0°C. Reaction concentrated and partitioned
between water and ethyl acetate. The organic layer was separated, washed with brine,
dried over sodium sulfate and concentrated to give the crude product. Purification on
silica gel, 10% methanol in methylene chloride to yield N-(4-chloropyridin-2-yl)-1-
methylpiperidine-4-carboxamide as a slightly yellow crystal solid. HPLC = 2.39min;
MS: MH' =254,

3. Synthesis of N-[4-({2-[(3-tert-butylphenyl)amino]-1,3-benzothiazol-5-yl} oxy)pyridin-
2-yl]-1-methylpiperidine-4-carboxamide

The mixture containing 2-(3-tert-butylphenylamino)benzo[d]thiazol-5-ol (leq),
potassium bis(trimethylsilyl)amide (4eq), and potassium carbonate (1.2eq) in
dimethylformamide was stirred at room temperature for 10 minutes. N-(4-chloropyridin-
2-yD)-1-methylpiperidine-4-carboxammide (1.4eq) was then added and mixture subjected to
microwave at 220°C for 20 minutes. Reaction partitioned between ethyl acetate and
water. Organic layer separated, washed with brine, dried over sodium sulfate and
concentrated to give crude product. Purification by HPLC to yield N-[4-({2-[(3-tert-
butylphenyl)amino]-1,3-benzothiazol-5-yl} oxy)pyridin-2-yl]-1-methylpiperidine-4-
carboxamide. HPLC = 4.74min; MS: MH" = 516.
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Exanpl e 40 Synt hesis of

N-f4-({2-[(2,4-difl uoro-5-isopropyl phenyl)am no] -1 -net
whiosioszenzi m dazol - PCT/US2004/034179

5-yUoxy) pyridi n-2-yl|-2-(4-nethyl pi peridin-I-yl)acetam

ide gg MMOHRT F HN < 2. Fed /WeOH RT / Ms: MH

549.1. Exanple 41 Synthesis of N-\4-((2-

[(5-tert-butyl-2- quoroMﬁgQ@ no] - -methyl -

H- ben2| m dazol _

mde 2. FeCl /MeOH RT / anpl e

Synt hesi s @H-benzimidazol- 5—V1X)XY]Dvr1d1n-2-Vl}acetam1de _
N~ ~44- ((2-[(3-tert-butyl phenyl )am noj - I - met hyl - | H bei

I zi m dazol - 5- vyl >q,xy,9 pyri di n-

- N~2~, N~2~-di et hvl g F;:lnamde ONKO DVF HNEt o 60 H

H M5 MH+=374. 2 .H,Pd/CI\/bO—I/RTEtO—|k2

FeCl /MeOH RT I\/H+ 344 1 HNN Ms: I\/H+ 501.1

Exanpl e 43 Synt 2- d| -N- - [4-({
2-fl uoro- SO l* no
-[( 5-F p.meg’l |/N

1. Synthesis of 4-(2-methoxy-4-(methylamino)-5-nitrophenoxy)pyridine-2-carboxylic

acid

Trifluoroacetic acid was added neat to tert-butyl 4-(2-methoxy-4-(methylamino)-
5-nitrophenoxy)pyridine-2-carboxylate and stirred at room temperature for 5 hours. TFA
was evaporated, solid product azeotroped with toluene then placed under vacuum for 24
hours to yield 4-(2-methoxy-4~(methylamino)-5-nitrophenoxy)pyridine-2-carboxylic
acid. HPLC =3.07min; MS: MH" =321

2. Synthesis of 4-(2-methoxy-4-(methylamino)-5-nitrophenoxy)pyridine-2-carboxamide

The mixture containing 4-(2-methoxy-4-(methylamino)-5-nitrophenoxy)pyridine-
2-carboxylic acid (1eq), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (2eq), 3H-1,2,3-
triazolo[4,5-b]pyridine-3-0l (1.5eq), and diisopropylamine (5eq) in tetrahydrofiran was
stirred at room temperature for lhour. To this was then added ammonium chloride (2eq)
and the resulting mixture was stirred together for 48 hours. Reaction concentrated.
Purification on silica gel, 50% acetone in hexanes to yield 4-(2-methoxy-4-
(methylamino)-5-nitrophenoxy)pyridine-2-carboxamide as a bright yellow solid. HPLC
=3.70min; MS: MH" =319.

3. Synthesis of 4-(2-methoxy-4-(methylamino)-5-nitrophenoxy)pyridin-2-amine

Liquid bromine (2eq) was added dropwise to a solution of potassium hydroxide
(10eq) in water at 0°C.  4-(2-methoxy-4-(methylamino)-5-nitrophenoxy)pyridine-2-
carboxamide (leq) was then added in a small amount of dioxane. Reaction brought to

room temperature for %2 hour then heated to 55°C for 1 hour showing a red homogenous
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met hyl - H-benzi m dazol -5-g oxy)pyrid in-2-yll

glvcinamde F NCS HN k MeOH/ RT 2 . FeCl /MOH RT k .
wOB05MB7273 505. 1. - 78- Exanpl e 44 Synthesis of PCT/US2004/034179

N~2~, N~2~-di et hyl - N~I ~-{4-1 -net hyl - 2- (| 4-

(trifluoromethyl)phenyllam no}-I|H benzi m dazol -5-yl) ox

ylpyridin-2-yl|glycinatnid e F C NCS MeOH/ RT .0. HN 2.

soliiqn.  Thatepption was: brivighs backoto E‘i@mﬂ ecotis a@mwxeas)swaé added. The

mn&'gl%avr‘r/y; d ea%de%tﬂx#‘rd\ﬁferb é% H‘I{r’d 59 4d ggou?;{ogn Stelln?)g atur angesodlum

carbong}epyddeditm n&ativahgé YR E4MH0R d\eas]eﬁ‘tﬁQcEVdRirltN metlyléne Jﬁ?&lde Organic
/W e RT. M5, MH = 505.1. Exanple 46 Synthesis o
1aywyﬁ%zmtéu iy dried | ovel gogliym  gupfate @od oBcentrated to yield 4-(2-

meﬂ)%%&lz m dazo Lk&FﬁPﬁ' }‘Q{?ﬁ?’ﬁ dmif—e I%/gflsyirf REameg solig- JHPLC =

3.10mink&43: MH”eOB@RT [ M5: MH 531.1. -79-Exanple 47
Synthesis of N -\4- ( 2- (3-tert-butyl phenvDanm nol -

4. S@g}/sleqfﬂ(gﬁi é?@%%ﬁ%l -%}/tgép%egogy-)pyndm-}
yl)acetamide

Under a nitrogen atmosphere, 4-(2-methoxy-4-(methylamino)-5-nitrophenoxy)-
pyridin-2-amine (leq) and diisopropylethylamine (4eq) in methylene chloride was
brought to 0°C. Acetyl chloride (1.1eq) was added dropwise and mixture stirred for 5
minutes. Reaction brought to room temperature and water added. Organic layer washed
with brine, dried over sodium sulfate and concentrated to yield N-~(4-(2-methoxy-4-
(methylamino)-5-nitrophenoxy)pyridin-2-y1)acetamide. HPLC = 3.21min; MS: MH' =
333.

5. Synthesis of N-(4-(5-amino-2-methoxy-4-(methylamino)phenoxy)pyridin-2-
yl)acetamide

The mixture containing N-(4-(2-methoxy-4-(methylamino)-5-nitrophenoxy)-
pyridin-2-yl)acetamide in methanol with a catalytic amount of 10% Pd/C poisoned with
lead was hydrogenated until the disappearance of the yellow color. The reaction was
then filtered to remove the catalyst and concentrated to yield N-(4-(5-amino-2-methoxy-
4-(methylamino)phenoxy)pyridin-2-yl)acetamide. HPLC = 2.25min; MS: MH" = 303.

6. Synthesis of N-{4-[2-{[2-fluoro-5-(trifluoromethyl)phenylJamino } -6-methoxy-1-
methyl-1H-benzimidazol-5-yl)oxy]pyridin-2-yl} acetamide

-A  solution of N-(4-(5-amino-2-methoxy-4-(methylamino)phenoxy)pyridin-2-
yDacetamide (leq) in methanol was treated with 1-fluoro-4-(trifluoromethyl)-2-
isothiocyanatobenzene (leq) and stirred at room temperature for 16 hours to form the
corresponding thiourea. To it was then added iron (IIT) chloride (1.2eq) and stirred for
another 4 hours. The mixture was then concentrated and partitioned between saturated
sodium carbonate and ethyl acetate. The organic layer was separated and washed with

water and brine, dried over sodium sulfate and concentrated to give brown crude solid.
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KCO,DMMON+ HNEt VYVW60CYHM: MH=388.3. ON
HNN H, P/CNEOdANNHHNM: MH=358.2. HN 1.
wO eyosmaBieeOH RT 2. FeCl /MeOH/ RT HN < N : VH =PSI/ESA004/034179

Exanpl e 48 Synthesis of N~2~-ethyl-N~ - [4-( -
[ (2-fluoro-5-isopropyl phenyl)am no]- -nethyl -
1H benzi m dazol -5-yl }oxy)pyridin-2-y -N~2~-p
Purifmptiérg by HIRIdrital gield-NNCE [(2- { [12-fite@bk IRiri A nodeethyl )b ekl mino } -6-
X = 519 - 80: EX |l e 49 Synthesis of . .
et | B - S RRY By FA b2 o e fgpids L T 3.02min
mshevat Lapgi nol - | Hoenzi m dazol - . .
5-yl)oxylpyridin-2-yl}-N-2~-propyl glycinamde F C H\
U "WYYTITYT" Example 29

Synthesis of N-[4~({2-[(3-isopropylphenylamino]-1-methyl-1H-benzimidazol-5-

y1Yoxy)pyridin-2-yl]-2-piperidin-4-ylacetamide

\Z

1. Synthesis of 5-(2-aminopyridin-4-yloxy)-N-(3-isopropylphenyl)-1-methyl-1H-
benzo[d]imidazol-2-amine

The mixture containing 4-(4-(methylamino)-3-nitrophenoxy)pyridin-2-amine
(leq) and 1-isopropyl-3-isothiocyanatobenzene (leq) in methanol was stirred at room
temperature for 16 hours to form the corresponding thiourea. To it was then added iron
(IIT) chloride (1.2eq) and stirred for another 4 hours. The mixture was then concentrated
and partitioned between saturated sodium carbonate and ethyl acetate. The organic layer
was separated and washed with water and brine, dried over sodium sulfate and
concentrated to give brown crude solid. Purification by trituration with toluene to give 5-
(2-aminopyridin-4-yloxy)-N-(3-isopropylphenyl)-1-methyl-1H-benzo[d]imidazol-2-
amine as brown solid. HPLC = 3.63min; MS: MH" =374.

2. Synthesis of tert-butyl 4-((4-(2-(3-isopropylphenylamino)-1-methyl-1H-
benzo[d]imidazol-5-yloxy)pyridin-2-ylcarbamoyl)methyl)piperidine-1-carboxylate

To a mixture of 2-(1-(tert-butoxycarbonyl)piperidin-4-yl)acetic acid (1eq) in N,N-
dimethyl formamide and N,N,disopropylethylamine (4eq) was added HATU (2eq) and
the mixture was stirred at ambient temperature until it becomes homogeneous. To it was
added 5-(2-aminopyridin-4-yloxy)-N-(3-isopropylphenyl)-1-methyl-1H-benzo-
[d]imidazol-2-amine (leq) and 4-(dimethylamino)pyridine (0.05eq) and the resulting
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MS: MH = 527.1. Exanple 50 Synthesis of N-2~-ethyl-
-[4-f (2- [(4-fluoro-3 -isopropyl phenyDam no] -

WO p@biyi273 1 H- benzi mi dazol -5 -yl } oxy) pyri di nPCF/yE3004/034179
-N~2-propyl gl ycinam de H 2. FeCl /MOH RT I\/B: VH =

519.1. Exanple 51 Synthesis of N-2~-ethyl - 1~~ 4-
| T2- r2-fluoro-5-(trifluoronethyl)phenyll am no }-

mﬁﬁir@Wms' Ktileen i %&ﬁzﬁh a}ﬂré O¥! P?l{ {sz% (%;T%k k}éw was then

({:1 vci nam de Mee OO H / RTT
concen ratge: angHpactibr®d hetwsh- Ehﬂnpbﬁaﬁ%xﬁywhﬁesfﬂle%rgamc layer was

dn'élal Pv% 4%&? H‘nlr %gk%&r}o{lj}gzms trlrllgf ltlélgt[lg)urtrﬁt Ulyé(zl F%-’-rl] e(1r1]1ethylamlno) 3-
mtEophbl)l@Mﬂ»ﬁitﬁm—QLﬂca%b&h%flﬁhe%hefl%f?ﬁhdﬂ" g4 carb?\/glate was purified by

0 IyC|natn|de
F&é‘apﬁl’% @IIBM%nyﬁesﬁ%9 of N 1~-[4-( (2-
[(2,4- dlfluoro 5-i sopropyl phenyl)am nol - -methyl- -

3 DT PR e e By Tiihol Tafeip e Bl peiiyidagol-s-
yL}oBY )pytidin-25313- ZLp1pExdmpI HalefanDidit heS| s of N~ - [4-(

2-1 er.t UtX Aé uorophen an inol- -nethyl- -

ben {Btaw AsEripysiramine) Wmhazoxymmdln-&-sacarbmoyl)
meﬂ’[ﬂ%e%ﬁfé‘- p@ﬂbg)%flgte (F&&in (N R aceMRitilivas 28R4 ifluoroacetic
acid (2eq) and stirred at room temperature for 16 hours. The resulting solution was
frozen with liquid nitrogen and the lyophilized sample yielded N-[4-({2-[(3-
isopropylphenyl)amino]-1-methyl-1H-benzimidazol-5 -yl}oxy)pyridin-2-yl}-2-piperidin-
4-ylacetamide. HPLC = 3.49min; MS: MH" = 499.

Example 30
Synthesis of N-[4-({2-[(3-isopropylpheny])amino]-1 -methyl-1H-benzimidazol-5-

yltoxy)pyridin-2-y1]-2-(1-methylpiperidin-4-yl)acetamide

N 0 N N
T L
/

1. Synthesis of 5-(2-aminopyridin-4-yloxy)-N-(3 -isopropylphenyl)-1-methyl-1H-
benzo[d]imidazol-2-amine

The mixture containing 4-(4-(methylamino)-3 -nitrophenoxy)pyridin-2-amine
(leq) and 1-isopropyl-3-isothiocyanatobenzene (leq) in methanol was stirred at room
temperature for 16 hours to form the corresponding thiourea. To it was then added iron
(III) chloride (1.2eq) and stirred for another 4 hours. The mixture was then concentrated
and partitioned between saturated sodium carbonate and ethyl acetate. The organic layer
was separated and washed with water and brine, dried over sodium sulfate and

concentrated to give brown crude solid. Purification by trituration with toluene to give 5-
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- 82- Exanpl e 55 Synthesis of N-\4~({2-]
5-tert-butyl-2-fl uorophenyl)am no]- -nethyl-
woRmsenzi2m dazol - 5 -yl oxy)pyridin-2-yl 1- 2- pi pRCT/UB2004/034179
-yl acetam de 2. FeCl /MeOH/ RT MS: MH = 531.2. Exanple
56 Synt hesis
of NN[4-({2-[(2-fluoro-5-pyridin-4-yl phenyl)am nol-I|-ne
- a&ﬁmbp;lridmﬂzwdnng-rso@oysﬁphenyl) l-methyl 1H-benzo[d]imidazol-2-
oxyiﬁwrldln 2%1; pi peri din- | acet am de 2. FeC
aming/p L %§§31111n B8 57 ®ynt hesi s of
Nr4-f{2-[(5-tert-butyl-2-fluorophenyl)am nol -1 -net hyl

>. SYTGRIERIRE LG e gt tomell i,

benzo[dlizhidazoHS-Mlddy lSridiM-D<ylca8sarRoylBBetNgSiBeidiBey I RFrboxylate

e 2 Rl kil 8
d1mfeﬂz§éff$ﬂﬂ%xﬁ&?5ﬁﬂ’wlﬁm dp@'[@tﬁ?lbnnne (RighWhas added HATU ﬁeq) and

nzi m dazol - 5-yi) oxyl pyri di n- }3)/ acetam de H N
the WBOMtdRVas girred a2 ambe@t temm@;‘mute'[untﬂ it becomes homogeneous. To it was
added 5-(2-aminopyridin-4-yloxy)-N-(3-isopropylphenyl)-1-methyl-1H-benzo[d]-

imidazol-2-amine (leq) and 4-(dimethylamino)pyridine (0.05eq) and the resulting
mixture was stirred at room temperature for 16h. The reaction mixture was then
concentrated and partitioned between ethyl acetate and water. The organic layer was
dried over sodium sulfate and the resulting tert-butyl 4-((4-(4-(methylamino)-3-
nitrophenoxy)pyridin-2-ylcarbamoyl)methy1)piperidine-1-carboxylate was purified by
HPLC. HPLC = 4.63min; MS: MH"=599.

3. Synthesis of N-(4-(2-(3-isopropylphenylamino)-1-methyl-1H-benzo[d]imidazol-5-
yloxy)pyridin-2-yl)-2-(piperidin-4-yl)acetamide

To tert-butyl 4-((4-(4-(methylamino)-3-nitrophenoxy)pyridin-2-ylcarbamoyl)-
methyl)piperidine-1-carboxylate (leq) in water and acetonitrile was added trifluoroacetic
acid (2eq) and stirred at room temperature for 16 hours. The resulting solution was
frozen with liquid nitrogen and the lyophilized sample yielded N-(4-(2-(3-
isopropylphenylamino)-1-methyl-1H-benzo[ d]imidazol-5-yloxy)pyridin-2-yl)-2-
(piperidin-4-yl)acetamide. HPLC = 3.49min; MS: MH" =499,

4. Synthesis of N-[4-({2-[(3-isopropylphenyl)amino]-1-methyl-1H-benzimidazol-5-
yl}oxy)pyridin-2-yl]-2-(1-methylpiperidin-4-yl)acetamide

To the mixture containing N-(4-(2-(3-isopropylphenylamino)-1-methyl-1H-
benzo[d]imidazol-5-yloxy)pyridin-2-y1)-2-(piperidin-4-yl)acetamide (leq), glacial acetic
acid (2 eq), and formaline (7.5eq) in tetrahydrofuran:methanol (1:1) was added sodium
cyanoborohydride (2eq) and stirred at room temperature for one hour. Reaction
neutralized with saturated sodium carbonate solution and extracted with ethyl acetate.

The organic layer was washed with brine, dried over sodium sulfate and concentrated to
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M5: MH=571.1 Exanpl e 59 Synthesis of
2-(3,5-di methyl piperidin-I-yl)-Nr4-({2-rr4-fluoro-3-
w0 s@pnapygsd phenyl ) am nol- | - net hyl - | H benzi m da2pPCT/US2004/034179
-5-yl}oxy )pyridin-2-yllacetamde 2. FeCl /MOH RT
N NM: MH = 545.2. Exanple 60 Synthesis of
2-azetidin-l-yl-Nr4-f{2-]|
gwé érufd@ E)Ifdd@b'tt yﬁmﬁicawpbp pmv@m/dd ieidng] [41({M¢3hmbpﬂoﬂp1@nanynammo]
dazol - 5-yUoxy) pyri din-2-yl lacet am de

—me@mlﬂléixbmzmﬂazc@ VPPN din- hetr - @TmethY/lplperlfiiédyyl)acetarmde

HP% qg:sﬁgng@ls NMPK s \1(2Exarrpl e 61 Synthesis of
-fl uoro- 4- (tr| f 1 uor onet hﬂdlﬁgﬁpﬁl lam no }- nethyl -

H benzi m dazol -5-yl)o acet amde F CHN

5 g@h@ N?ﬁt?ﬁﬁzﬂf%ﬂuﬁfo% ({rﬁﬁgfléﬁ&hkfﬁnhéﬂwﬁ »ﬂo’i @-methvl 1H-
a -({2-]

nmple 62 Synthesis of Z-azetidin-T-yl-N

( 2bddMpidazdl- SIDM!L@%WQM bahpryipeppihddrbxymbthyl)biirolidin-1-
benzi m dazol -5-yl)ox y)pyridin-2-y acetam de H N NCS

vl]acetamide

o—x

Hor oo
/

Step 1:

H H HO\:
ON 0 N H MeC 0N 0 N <
SN Cl N OH eCN x N
e O JOROR AV
\N 7 60°C \N
H H

10

L-Prolinol (3.0 eq) was added to a mixture of 2-chloro-N-{4-[4-(methylamino)-2-
nitrophenoxy](2-pyridyl) }acetamide (1 eq) in -acetonitrile. The resulting mixture was
brought to 60°C. LC/MS showed quantitative conversion after stirring for 1 hour. The
reaction was concentrated to about half the volume of solvent and then partitioned

15  between water and ethyl acetate. The aqueous layer was extracted 2x with ethyl acetate.
The organic layers were combined and washed with water followed by saturated sodium
chloride, dried over magnesium sulfate and concentrate to yield pure product. MS:
MH "= 402.2.
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MOH RT NH 2. FeCl /MeOH/ RT N MS: MH = 524.1.

- 85- Exanpl e 63 Synt hesi s of
waQ2008031t73ret hyl ami no) pi peridin- -VI]-N (4-[ QPCT/US2004/034179

[2-fluoro-5- (tifluoronethyl)phenyl]anmno - -methyl -

H benzi m dazol - 5-gl ) oxy] pyridin-2- y acetamde ON, .

HI KC,DVW NOG6OCHM: MH=429.1. HONHNNH
Step Pd/C EtOH M5: MH = 399.2. F CGCW/ MeOH RT 2. FeC

/ MeOH RT N Exanpl e 64 Synthesis of

2-[4- (di net hyl am no)p| perldln [ -yl ]-N-[4-({2- [(2 fluor

0- 5- pyrldln 4-

| plavyl) agi nal - t | - | td-Aenzi Moty
?/npz y cel am daﬂﬁ N IMeONCS / N NGF
FeCI™N 595. 2. -86- le 6 Synt heS| S

of NH (4-]Y2-{[2- fluoro 5- (tmfluororrerryl)phenyl lam no
- -nethyl- -

2-(2-Hydroxymethyl-pyrrolidin—1-yl)-N—[4-(4-methy1amino-3-nitro-phenoxy)—
pyridin-2-yl]-acetamide was hydrogenated in methanol in the presence of Pd/C for 4
hours. The catalyst was removed via filtration through Celite and filtrate was
concentrated to give N—[4-(3-Amino-4-methy1amino-phenoxy)-pyridin—2-yl]—2—(2—
hydroxymethyl-pyrrolidin-1-yl)-acetamide. MS: MH ™= 372 4.

Step 3:

HO .
Hoo P o IX
HaN O~ N N L FaC NCs F&\Q’
G oy
OO e e
H

2. FeCl3/MeOH/RT

2-Fluoro-5-(trifluoromethyl)phenyl isothiocyanate was added to a solution of N-
[4~(3-Amino-4-methylamino-phenoxy)-pyridin-2-yl]-2—(2 -hydroxymethyl-pyrrolidin-1-
yl)-acetamide in methanol. Reaction was stirred at room temperature for 15 hours.
Thiourea formation was confirmed by LC/MS. Ferric chloride was added and the
resulting mixture was stirred at room temperature foxr 4 hours. After cyclization was
complete by LC/MS the reaction mixture was cc;ncentrated and aqueous sodium
carbonate was added until basic pH. The reaction mixture was partitioned between ethyl
acetate and water. The organic layer was washed with water then brine, and dried over

magnesium sulfate and concentrated. The crude product was purified by reverse phase
HPLC. MS: MH'= 559.3.
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benzi m dazol - 5-yl ) oxylpyridi n-2-yl }-2-(4-met hoxypi peri
di n- -vDacetamide Step 1: H NaH, THF, MO Mel, O
WA Bw5/0872r3 Boc Boc TFA | - N- Boc- 4- hydr oxypi per i dPeEUS000034179
eq; O Takuna, H. Yoshitaka, Y. Kaoru, . Yoshitaka, M
H deaki. WX2003018019. Preparation of Substituted
2-(1,1- Dioxaperhydro-|,4-thiazepin-7-yl)acetam des

for Treating |nflamator pishat ory Di sease) in THF
(10 nm.) was added to I\Ia&@ﬁé—eq in THF (20 nL) at O
s{nth&ld &SN B o s AN SRS ARG QDG 1 R 1-1H-

T Xtuare st and was then quenched with and
extract S&zin\ﬁ'd%l WLstﬂbxﬁp%amJM}&b&@dihs-zL@ymfxam@e
dried over sodiumsulfate and concentrated. Ms: MH =
216.1 (MH V-Bu). The material was dissolved in CHC 2
and TFA (3:1) and stirred overnight. The sol vent was
then renmoved by rofory evaporation to ve a cl ear
oil. M MH=1 .OTFAmzwy:@.l. -87-H O N
HNH, Pd/CY 3¥Kor ThBWH 5386, 2. H
MeOH RT - ( HN 3. F”e—(g NN § i {£513.\. Exanple
66 Synt hesi s of N (4{[Y2 {

-chloro-S-Ctrifluoronet hyDphenyl] amno }- -nmethyl- -
benzi m dazol - 5-yl ) oxylpyridi n-2-yl }-2-(4-met hoxypi peri
din-1-yl)acetamide ‘

Step 1:
HOOC H
OZN]@/O ] N NH, Boc’\@ OZND/O\G/N N
=N e l N O Boc
H’f BOP, DIEA HN &
DMF, 60° C ]

N-Boc homoproline (1.0 eq) was added to a solution of the amino pyridine (1.0
eq), BOP (2.0 eq) and diisopropylethylamine (3.0 eq) in DMF. The solution is heated
overnight at 60°C. The solution is concentrated on a rotovap to about one fourth its
original volume, then poured into water and EtOAc. The layers are separated and the
organic is washed with water and then brine, dried over MgSOy, filtered, silica added, and
the solution is concentrated. The product is then purified by column chromatography
(gradient of 2% MeOH: DCM -> 10% MeOH: DCM) to yield the desired pfoduct MH+ =
472.5.

Step 2:
H

N
ON o N Hp, Pd/C HzN O \H/(Nj
= N MeOH l !
I | N O Boc
~.N O Boc HN

|
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HN, MOHRT - NHN<H2 . FeCl /MeOH RT N / Ms: MH

= 589. 1. Exanple 67 Synthesis of .
wWORq404/4087223 { [ 2-f | uoro-5-(trifl uoronet hyl) phenyl RerURZHp4/034179

- et hyl - | Hbenzi m dazol - _

5-yl)oxylpyridin-2-yl)-2-(3-nmethoxyazetidin-|-yl)aceta

m de / Boc, NaH, THF, Boc, Mel, OC TFA, HI N U CH Owe

O\ve ﬂﬁAmrs&nhanryardgwdt%mma%m (tﬂe %ré’s%ce' of W& for 4
nt) was added to NaH (2.6 eq

hoékfs A?li*ee reatedysti was memoyad 1V1éqﬁ1tv9é@na‘dmtstgldr Oplifies end Tﬁltlsate was

uenched wi th and
colls bl 3 e e Bl s B BB 1 ayer v
dri ed over sodiumsulfate and concentrated. Ms: 132.1
St¢gMH -/ - Bu). The material was dissolved in CH2C 2 and
TFA (3:1) and stirred overnight. The solvent was then
rem)ved by rotary evapora jon to gi ve a clear oil.

= 87.9. KGP, I}L Ove ME: M—|
OW o W&;eodﬁlﬁs = ]
Boc 2. FeCl3/MeOH/RT N_< :©/ \@/

3. HCV dioxane

2-Fluoro-5-(trifluoromethyl)phenyl isothiocyanate wwas added to a solution of
phenylenediamine in methanol. Reaction was stirred at room temperature for 15 hours.
Thiourea formation was confirmed by LC/MS. Ferric chloride was added and the
resulting mixture was stirred at room temperature for 4 hours. After cyclization was
complete by LC/MS the reaction mixture was concentrated and aqueous sodium
carbonate was added until basic pH. The reaction mixture vwas partitioned between ethyl
acetate and water. The organic layer was washed with water then brine, and dried over
sodium sulfate and concentrated. The protecting group is removed by treating the crude
product with HCI in dioxane for 30 minutes at room temperature whereupon the solvent

isremoved. The crude product was purified by reverse phase HPLC. MS: MH"= 529.5.

Example 33
Synthesis of N-[4-({2-[(2-fluoro-5-pyridin-4-ylphenyl Yamino]-1-methyl-1H-

benzimidazol-5-y1}oxy)pyridin-2-vl]lacetamide

7N\

Hoorory
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HN F NCS MOH/RT / OWe- H 2. FeC /MeOH/ RT N Ove Ms:
WMH = 545.1. Exanple 68 Synthesis of N-{ -\(2-
W@ p@sobii203 0-5 - (trifluoronet hyl)phenyl] am no>PCT/US2004/034179
-met hyl - -
benzi m dazol - 5-yl ) oxyl pyri di n-2-yl >-2-f 3- met hoxyazeti d
in-l-yl)acetamide H,O r N MOHRT Ow- 2. Fed
Step YW eOH RT Ove M5: MH = 561.1. -89-Exanple 69 Synthesis
of N-(4-[ri-nethyl-2-{[
4- (trifluoronethyl)phenyl 1am no}-| H ben2i m dazol - 5-
yl) yilpyghdi n-2-v r opanayteleon.ocRy Nt he§i sy of
N[ %?( {:jgzyl ani no@ni t ro%- pyri df ’ NSk o
pi onanm-ge [ Pr NEt, |di oxaneNNSIRIDME2. hydr azi 1a
71b To a stirring ngpnnsi on of 7la (1 eq) and /Pr "NEt
(1.5 eq) in dioxane (4 nL) was added propi onyl
chloride (2 eq) and nmminainted at rt overnight.
df-Brome-2(fluceopitrabenzentdd ) epdd-pyiidylbdrdnds aid (3 Qreg), and [1,1'-

l_ly
bis ey PR P e EE SRS, G B0 U DM g mixed

i QR glyRYEdife @t BRAD R Rfheaittholilien JEHOAME (1.8)Q). TES solution
megi(yt]-r agtygd vbl tegﬁ’[Et QAc (3 X)&ﬂleThe conmbi ned o o >0

r iC .
is pprgetl ivdfisargen fonR@shisgtonand thsnbaated grermaght @@s%a C. At this time the

concentr at.ed nd the resulting resi SO
reali G i pupler wsk sh By B8R EReEABESE0AR, "[Beaayers are
sep@8icd, afd #R orglfic2B, widshed Hith vaterOhd wiRinhbrind,- GitdCover MgSOy,
gave 310 d% of a bright orange solid as 71b: H NVR (300
filtered, silica added, and the solution is concentrated. The product is then purified by
column chromatography (gradient of 1% MeOH: DCM -> 10% MeOH: DCM) to yield

the desired product. MS: MH'= 219.2.

N N7
H,, P/C ~ NH
N 2: 2
= Oz MeOH
. F

The nitrophenyl compound was hydrogenated in methanol in the presence of Pd/C

Step 2:

for 4 hours. The catalyst was removed via filtration through Celite and filtrate was

concentrated to give the desired aniline. MS: MH"=189.2.

Step 3:
N -
N SCCh g NCS
N NHg [
N32CO3
F DCM F

The aniline (1.0 eq) was cooled in a biphasic mixture of dichloromethane and

sodium carbonate (4.0 eq) to 0° C. At this time thiophosgene (1.0 eq) was added. The
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MHz, CDCl ) D 8.35 (br s, 1 H), 3 (d, J =5.77 Hz,
1 H, 7.912 (d, J =2.74 Hz, 1 FD 7 68 J = 2.2 Hz,
w@204p/0372788 (dd, J = 2.74, 2.75 Hz 1 H), 1 1pCTUS2D04#034179

d
7.
9.61 Hz, 1 H, 6.68 (dd, J =2.47, 2.47 Hz, 1 H), 3.065
(d, J =3.85 Hz, 3 H, 2.40 (m 2 H, 1.141 (m 3 H).
-90-2. Synthesis of
sol &4&54 algB%Ma% ﬁ fcfr Ih{ ubds U@ KaRa hylla )ﬂl@@ SRXdek etk BGPardted and
enzi m dazol - pyridin-2-yl }propanam de Q
thebrgahﬁl%lﬁdé ®as dtied d\&ﬂﬂagnesmsm 7 1b 71c 3. FeC
pyridi ne A suspension of propionamde 71b (1 eq) and
10% Pd/ C (10 nol 9% in nmethanol (4 nL) was charged
teRi% h and the resulting reaction m xture was maintai ned
under a atnosphere for 1 h at rt. The m xture was

filtered and the remani ng Nssollds washed thoroughly
with Et OAc andi met hand € conp gani c portlo

WWeklp 9 o afforer 272 gNof/)a resi
t he n& d amneMQMﬂmwmascarneo<'1§§/ji:§ i
vvlt{]hout further pur effiegdtesPyR. The above dlea e (¥

was di ssolved in nethanol (2 mL) and 4-trifl uoronet hyI
phenyl t hi oi socyanate (1 eq) was added. The reaction

5 i L ? éﬁ‘ %9?{1)}?‘1 p}égﬁlhlgotﬁ%/orcbr%arf@wgﬁ' 288d ﬁ@?s@ﬁﬂfé)ﬁ thQem to a

t he“reac ric chloride
soldfién bephenyicngligaink in ﬁaaﬂ:ltanoh Reaction svawasrmdlanttmm @anmrature for

oA S SUSR0ER LA SRS SRR o i
thesl.%ngﬁ WL Gro PR \@reW ot Rodeh (epcitrd 10 4qRIThE.N@Gter cychzatlon was

fe was partitioned and separated. The aqueous
comppletd bbnlolvass thextacion exiixire waEcoieentratek pnd mgueeus sodium carbonate

10 wag lag&gl %@%c &bc eg{;tgé}g}r}];q%%ne a3 Fﬁ%gtnle}g %eﬁ%eﬂ%’thyl acetate and

waBgMTHR r%ﬂfﬂﬂ?eﬁ@é{ﬁwﬁ}fédaﬁtﬁ ﬁﬁte}_%rﬁlﬂide ah@l\vﬁeﬁicﬁ/er magnesium
456. 2 21 mn. Exanple 70 SyntheS|s of
sullfht¢ 4nd ?l:'qumtmd@d Phg crude product was purified by reverse phase HPLC. MS:

1%4 FS r.i fl uor onet hyI ) t hi olphenvUam no) - | Hbenzi m dazol -
y>pvr| di n-2-yl)propananide F CG S N

Example 34
15 Synthesis of N-[4-({2-[(3-tert-butylphenyl)amino]-1-methyl-1 H-benzimidazol-5-

vlYoxy)pyridin-2-y1]-2-(4-methylpiperidin-1-yl)acetamide

/

Step 1:
o H
OxN O NH2 N 0N O~ N\(\c:l
Ij | N — :©/ | N O
HN =

] TEA, THF HN
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-91- Synt hesi zed as described above in Exanple 69 using
4-trifluoromethyl phenyl isothiocyanate. LCOMS mfz 488.2

WO k445037233 72 min. Exanple 71 Synthesis of N-[4PCT/RS2004/034179
| Y3-tert-butyl phenvDami no] - -nethyl - H benzi m dazol -5
-y }oxy)pyridm 2-yl | propanam de - Synthesized as
descri bed above in Exanple 69 using 3-fe/t-butyl phenyl

| so(t:ﬂ 1%%%%9@ eS| < g{;)zwﬂflﬁdcﬁ:d(%b\hse 3v& 1 IMinfinutes to a stirring
solu’tio(nlbftﬂeelr zimimtgykﬁhmrﬂ(m)@tpmm}i tmethyﬂemmd (2.7 eq) in. THF (1.2 L) at room
terrggl?@ggéls ;&%@ glllra 2&&}08@’8)0% A (Ieltgvlepshoné% é_ﬁfb{fegslrg rErcc)lc?uct with a small
am4th %@%faﬂﬁigyﬁl%ﬁé‘lye{nd' SBlio ﬁé/}iiﬁ\:@& BrodubiNE1 0963 =sdwelB (FMHsolutlon

e 73 Synt'hesis of
is dkln[;eim(a{eﬁ- 1 4-rbtou@1v o abwtmh@aurtbﬂﬁarcml@al yoprasy theamoyged into

waseg)#ﬁtﬂﬁx‘@ );ﬁl}e él én&g?aé%ér %‘Hie Sl)é)zloe amc is dggg?e éth water and

theRBAKE dridd @&mgSO@ Filtbpéd) @ﬂﬁa bddddl sat te 561ut1on is concentrated. The
| sot hi ocyanat o- enyl -tetrahydro furan

prod7@. ig thewinuyified by okamm chromatography égl‘?dle@ﬁftﬁ? 1§0Bxe: hexanes >

60% ﬁ?&?%%%ﬁiﬁ?@?%& t@e%égwaﬁl fxo{duct (39% y1eld)

benzi m dazol -5-yl ) oxylpyri din-2-yl}acetam de 1.
Stepynt hesi s of

- Met hoxy- N- [ 4- (4- et hyl am no- 3-ni tr o- phenoxy) - pyridi n
-2-yl]- acet mdeHN NMT /Pr NEt, HATU, DWF 50 "

oD@tﬁl : adl(sjgljui:jm of CéPé FNEtozl@w m@ﬂg\

soI Ution maiYit ai nedo’at rt ?Q
vhich tine HATU (2.2

4-Methylpiperidine (2.8 eq) was added to a mixture of 2-chloro-N-{4-[4-
(methylamino)-2-nitrophenoxy](2-pyridyl) }acetamide (1 eq), and potassium carbonate
(3.3 eq) in dimethylformamide. The resulting mixture was brought to 60°C. LC/MS
showed quantitative conversion after stirring for 1 hour. The reaction was partitioned
between water and ethyl acetate. The aqueous layer was extracted 2x with ethyl acetate.
The organic layers were combined and washed with water followed by saturated sodium
chloride, dried over sodium sulfate and concentrated. The crude product was passed
through a plug of silica and eluted with 10% methanol/ methylene chloride. MS: MH'=
400.2.

Step 3:

el CHTOL - hey T

N-{4-[4-(methylamino)-3-nitrophenoxy] (2-pyridyl)}-2-(4-methylpiperidyl)acet-

amide was hydrogenated in the presence of Pd/C for 4 hours. The catalyst was removed
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eq) was added, and continued stirring at rt for 1
hour. 76a (1 eq) was added, the flask was seal ed and
wo b@s50820d ti ng sol ution was heated to 50 C oveP@i/k1004/034179
Crude product was partitioned between Et OAc and water,
the | ayers were separated and the aqueous | ayer was
extracted with EtOAc (3 X). The conbi ned organic
via PEltiations am(rjeilmaﬁheﬁhsVVicbhce{ntrbfed tar igg\d: (NGBOB-amino-4-(methyl-
concentrate and the resulting resi 0
amm»pbemew](%pafafiyla}th{s}-mﬁfﬂa&lﬁlpem}g %H\Vﬁ( &?135 = 52@35,
0.75 : 99.25, 1 : 99, 2 : 98, nethanol- CH C ) gave
Stel%oc‘ g of a bright orange solid as 76b: H NVR (300 MHz,
8.67 (br s, 1 H, 8.15 (d, J:576Hz 1 H,
804(brs 1H),7965(d 2. 75 Hz, ,7807(dJ

H—22I—Izl 7.30 d%{}%z}i@ , . 916
S v sl S ax aury el
Mz, 3 H). -93 2. Synt He‘g?'aﬁ”eﬂaﬁm
2-nmet hoxy-N-{4-[ (|l -methyl -2-{[4-(trifl uoromethyl)pheny
| ]am no}- | Hbenzi m dazol -
5 9 - 4-
%3 ét%f-ﬁu@ﬁ)ﬂeﬁk%g%’c%%&ﬁ%@& %@sdaﬁkeiéd td-@ bﬁ;/)ﬁ)ﬁ{olgn%f'ki (M hhino-4

(meﬁlmmnsmbﬂn@fy]mmwa@wmmﬂPMd&ma@@n@nd 10% Pdpghanol.
10 no t h L h t

I I S e e

conﬁ

I RPN ECAMRO P ehid cidbridd wasTdtRledlaxd tHeere¥iitin Inhkﬁﬁe @asRthred at
the remaini ng solids washed thoroughly with Et CAc and

roomeiemperature Toied cb@m; n,éﬁerocp}@gmt@npw@ast cprletgdpe LC/MS the reaction

mlxg ﬁv{sgztﬂlggea rgtr%a ?m% sgdn?lfn c%ﬂ% égr\?z sea%dgg Gnff RL&@ pH. The

was carried torwar
readtiéh tnfiQ fur® Wik bbm&bhémbet\'zl}b@ Al \veetdicamid veatdrl &y ovgmic layer was

i SRR e el S i
dded to th
el T B )y 200 1

resul ting dark reacti opyginpidd38-¢48S Mai ntai ned at rt
for 16 h, then suspended Th saturated agueous

sol Thei gyhcmannﬂes m Emm&dew 3-h8 ®etei syathesiged rre&lrma@iﬂﬂlgﬂmﬂar to that

des?rpqefilag?gée{}égg r"i.1 lf?t?)#]%@!?gﬁ Hla§eébag§' aé}%graageﬁe aqueous
portion was extracted vvlll;ﬁl l%g (3 X) and the
conbi ned organic portio shed with brine,

Syg{heﬁgoﬁ gg@gg% [@( :ﬁu@rx-%-fQS&E@?iphéDr&ﬁ)'aﬁﬁ&ﬁl1'—1?1@&@1 1H—ben21m1dazol-

C as he TFA salt
474. 2 ( My okyipyAdidd -9 2-(4-methylpiperidin-1 —Vl)acetarmde

A F
LT s et
/

2. FeClslMeOHIRT

MS: MH*=531.1.
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Exanpl e 75 Synthesis of
N~2~-i sopropyl -N~l ~-(4-rri-methyl-2-(r4-

w@ oosoB1203 onet hyl ) phenyl | am no} - | H benzi m dazobPeBugiopon34179
ylpyridin-2-yl}glvcinam de -94-1. Synthesis of
{[4-(4-Metliylam no-3-nitro-phenoxy)-ryridin-2-ylcarba
moyl ] -nmethyl }- carbamc acid tert-butyl ester H H Boc
ONUD. L T50"C 0/n_/7a 76To a solution of /Pr
NEt (4.5 eq) and dry DV was added tert-

But 0xy c 8t AR &9 Pz R
resul ting's

stirring at :
flask was seal ed and the resul ting solution vvas heat ed

to 50 C overpight. Cru & Product F partitioned
Ha N tet, th& aye@\ere separat gd and
Lw&gué: I gyewgs extiqoaet ed W Et N\%h%‘
chnbi ned 6r gani ¢ Porti phg meskr washet i thlorlng, §
dried (MgSO4), concentrated, and the resulting residue
was adsorbed onto Purification by flash chronat ography
(0 99. 5 0 75 : 99.25, : 99, 2 : 98, nethanol-CH
i/’% bf a bri ght orange solid as 77b. 2.

Synt hesi s of
2- Ani no- N-{4 [I - met hyI ZM uor onet hyl - phenyl ani n
( al - l}- aciet am de

1 SH-PH el 0 $ORLOPAIBAL _ apupg |- methyl-d H-bepgingidazol-
TFA CH ¢l spe Q and 10% Pd/ C
(10 nol IOZ( Hlf 324!1 { @Mmme
resulting reaction m xture was maintai ned under a

at nosphere for 1 h at rt._The m xture was filtered and
dhe regalnlrtp solldswa thoroly W th EtOAc and

me

m ned or g5 C oNns vver% tnhAQ\
apar at ooaf a bro eN

ghenyl ene d| am ne, \/\hlchFC‘v(PéF@H’Bbrrl ed fp t'héut
further purification.
MS: MH'= 531.1.
Example 38

Synthesis of N-{4-[(2-{[2-fluoro-5-(trifluoromethyl)phenyl]amino }-1-methyl-1 H-

benzimidazol-5-yoxylpyridin-2-y1} -2-(4-methylpiperidin-1-yl)acetamide

ijﬁ rOL Vo :
__ MeOHRT _ N O~ NTl/\
4 N
AACR GRS BN
/

2, FeCl3/MeOH/RT

MS: MH'=557.1.
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-95-The above diamne (1 eq) was dissol ved in nethanol
(2 mL) and 4-trifluoronethyl phenylthioisocyanate (1

we)osmer7added. The reaction was nai nt ai ned f oPCTUS2004/034179

Pyridine (3 eq) was added to the reaction, followed by
ferric chloride (1.1 eq). The resulting dark reaction
m xture was nmaintained at rt for 16 h, then suspended

in saturated aqueous soldt| nd filtered with

Celite. The renaining soﬁm@p-vve?’ge washed with EtOAc

ledi (D82 b lalhIoR 8. WA, RaH 8911800} -1-methyl-1H-
Et QhghA asﬂ?némmfrmmznﬁﬂzqmqaahﬁpﬁﬁﬁmnomnmfaemde
washe rine, dried (MyS 4), and evaporated. The
above gI ycine-am de (1 eq was di s§ol ved in H2 2 (1 nl)
and tr| fl uormacetl c aC| dF eq) added. The

vas ﬁ?f%\lnt’%rﬁ t for 16 hf

rl NCto ncedfsPHted downy, m hu;;r T(\Q\
r{.\éut raI I zed Wi th saturateegva@gaeous soldui

aqueous portion was extracted with EtGAc (3 X) and the
conbi ned organi c portions were washed with brine,

dri ) S and evaporated to give 20 g of 77c as a
bro&% @%ﬁ—ﬁ?sgol id. 3. Synthesis of

N~2~-i sopropyl - N~ ~-{ 4- [ﬂxa@ r%I -2-{[4-(trifluoroneth

yl)phenyI]

ac eB&%(d%z&dé-yl}ax%%ﬁmﬁmm Bty IR i - mﬂ)aébﬁ:amlde

for 30 mn. NaBH(O (3 eq) was added and resulting
suspensi on continued stirring for mmn. Crude product
vvas concentrat ed down, there parti €i oned bet ween Et OAc
ber t e Ia ers Bepar a and t he aqueous
%q xt vv| t hydstyAc (3 NW%N
!iq: t hFbHN e _n o
ysos) , concentrat ed SC’1\37'1%911;19 rem?ﬁe was di ssol ved/j\
|n DSMO and purified on sem -prep HPLC to give 77d as
the TFA salt. LCMS mz 499.1 (MH), t = 2.00 min.
-96MS<a\rtHF=eSZF%ISynt hesis of N
24(4-fluoro-3-tetrahydrofliran-3-yl phenyl)am nol-|

-met hyl - | Hbenzi mi dazol - ERamplg4lxy) pyri di n- 2-yl ]

- N~2~-I sopr oylgl y(:lm de Il II l3}/nt heS| zed ﬁfglia’emhnidaZOI‘

|5i8t 2' (()C ana(}xo phenyl ) tet ah dvfhgﬂpgry i -yl{?lcetanungez

F

MOOGTOL e Yy
/

2. FeCIglMeOH/RT

MS: MH™= 545.1.
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Synthesis of N~ -(4-[f
-{r2-fluoro-5-ftrifluoromethyDphenyl|l am no}- -nethyl-

WO 2005/037273 PCT/US2004/034179
benzi m dazol - 5-yl ) oxy] pyri di n-2-yU- N~2~-i sopropyl gl yci
nam de Synt hesized as descri bed above in Exanple 75
usi ng 2-fluoro-5- trifluoronethylphenyl

i sot hi ocyanate. LCVS m 1§4 MH ), 2.02 mn.
Exanpl e 78 Synt hesi s of -f -[(4-fluoro-3

| -]- H-benzimidazol-5-
SVM%&H%?%%ZOl$¥¥h2ﬂgugeﬁyyygﬁﬁh§%@ﬁfThﬁgﬁ?ﬂgoprop§rg[vc
i nam de N ﬁ@iﬁgﬁ(ﬁﬁé ﬁENdQS,wzbecﬁetﬁﬂ%mmaﬁn@ arrpl e 75
usi ng 4-flUoro- -1sopropyl phenyl 1sothiocyanate.
mz 491.2 , 2.05 mn. -97-Exanple 79 Synt heS|s of

N [A-T{ 2N r -fluoro 5-isopropyl phgpy! )ampnol.-
m @ﬁ zof! } oxyfa5¢s- P&fn %% [- g N/\
0 yc?nan1de yﬁthesuﬁﬁﬂ as deg oed Ve i n

HExanpl e 75 using 2-Fl uoro-5-i sopropyl phenyl
i sot hi ocyanate. LCMS mz 491.2 (MH ), R 2. 0= 2374.2
Exanpl e 80 Synt heS| s of N~2~-cvclo yl - N~ -
ra-({2- réﬂ quog %trahvdrofu?a =3-ney| phenyPami noj
__Hy, Pt hyT> g@é daZoN-5=yl oxygerTi di n- 2-
Ty i nami nt iNze@ a&descré bed\RBo¥e i n Exanple
75 using ayclopropanone and 3-(2-
fl uoro- 5-i sotMs: meyanat o- phenyl ) - t et rahydro-furan. LCMS
n1 545.1 (MH ), 2.86 m n. Exanple 81 Synthesis of
ropyl azeti di nH3 yl 4-]
yh PO\ITEt hy - phenyl] am no -
H-benﬂk%id yr|d|n 2-yl carbamate V-N
- 98- Step 1: Synt eS|s of
3-[4-(4-Metiiyl am no- 3-nitro-phenoxy)-pyridin-2-ylcarb
anmoyl oxy] - M§é4"|+dFCHé 1-carboxylic acid tert-butyl
ester H1. Nt , DPPA, THF, 0 C N 2. QBCC, toluene,
100 C 83a 83b To a suspension of acid 1 (1 eq.) in dry
5 THF (10 nL) at 0 C was dixiauple 43

Svynthesis of N~2~N~2~-diethyl-N~1~-[4-({2-[(2-fluoro-5-isopropylphenyl)amino}-1-

methyl-1H-benzimidazol-5-v1}oxy)pyridin-2-vl]glycinamide

2. FeCla/MeOH/RT

F
H,N o H 1. NeS E H
e e
ISR & QU e
\ﬁ HN—(N | N O \
/

10 MS: MH™= 505.1.
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triethylamne (3.0 eq.) and the resulting reacti on was
mai ntained at 0 C for 45 mn to afford a honbgenous

waodoansnms Di phenyl phosphoryl azi de (DPPA, 1. 1P€mjyS:xa4$034179

added and the reaction was maintained o/n allow ng the
cooling bath to expire. The reaction was concentrated
and the resulting residue dissolved in The organic

portion was washed with saturated NaHCC>3 (3 X) and
t he conbi ned aqueous phm extract ed with CHC

2. The i
flltered%oﬂ. qelS

was heat ed to and mai nt a| ned at 100 C for I h. The
reaction vvas then al | ovie 0 co_oIFsCEo rt and

Heon engrae he resi due W&S® di ssgtwed in CH2C 2 ;and

Wﬁ at ed (3uburrThe ¢ maﬁ@e@N NN

etr ted‘htﬁq;% 2 aniiN< nbi_ngd o

dtganic | ayers were washed Wi H and brlne dri ed ~

(MgSC*), and evaporated. The crude residue was

adsorbed onto and purified by flash chronmatography (9
IMSMHLE53.0. 1, 1 : 1 hexanes-EtOAc) to furnish 625

g (7099 of a light orange solid as 2 : H NWR (300 MHz,

cbd ) d 9.32 (br, s,lﬂgmﬁlek_té(d J = 6.0 Hz, 1H)

8.06 (br dd, J = 5.0, 10 Hz, 7.96 (d, J—2
Syithesds ¢iN~2% Eaz+-d1ethy1-£t~ﬁ~qt 4|-t;t 2- tfﬁﬁ&wﬁ:gem@aﬁtp_@y_bﬂn_m]_t
2.8, 9.2 Hz, . 6,57
(dd, J =mgthgl-114-bgns oxyWPridingdrvllglycingmide 4 4
6.9, 6.9Hz 1H, 425(ddd J =0.8, 6.9, 10.1 Hz, 2
H , 4(ddd J=0.8 44, 10.1 Hz\ 2 H), 3.07(d,J
:5. , 143(brp 9H) \99- St ep
&yt P
@L; thyI am"_’ﬂﬁﬁib.enoxy A T(\N/\
';‘,car barmy oxy] azet| dizneelmeo@rbOXYI | C P te bl?t yf\
ester HH10%Pd/C, MeOH - H" , .,JL J - 83b 83c A

suspenS| on of nitroaniline 83b (1 eq ) in dry MeOH (8
ar with argon over 20 mn. 10% Pd/C (0.1

eq) l\t\igﬁ\/@gd g??n one portion and the reaction vessel

sealed with a three-way gto&cpc&fltted with a ball oon

filled with hydrogen. Th n m xture was purged

W th_hydegosn, ananthent sactd N’(Blhﬂ Aajme Z-QTuofdl-S-over
3h. The e and the

fi I( LR Gl §D19ﬁﬁ91?25‘ﬁﬁ1§‘} A0nt@yoi H%eﬁﬁﬁt@az@ﬁﬂgﬁ)oﬁﬂ péridin-2-

brown restoué as 83¢c. The material was carried forward
Wi t hout further vllelycinamide

H [I
HN O~ N\n/\N/\ 1 F,C " Nes FSCQ
:©/ \GN/ 5L _ MeOHRT _ )
N = HN—(
H

2. FeCly/MeOH/RT

MS: MH™= 531.1.
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purification: LCM5S mz 430.3 (MH), t = 2.07 mn. Step
3: I -isopropyl azeti di n-3-yl

wd2¢o§lo31res hyl - 2-{[4-(trifl uoromet hyl) phenyl ] amPempsiobiyas4179
nzi m dazol - 5-yl)oxy] pyridin-2-ylcarbamate F Q H 1 ,
DMEY - B2 FeC , py 3 TFAHC 4 NaB(OAc) H aoteone
MeOH 83c 83d 4-Trifluoronethyl phenylthioisocyanate
(1 3 eq.) was added to aEsfhpleiggn of di ami ne 83c (1

.) in dry DME (10 nL) and the reaction was

Svnthaslapﬁhlalam«fz-f(arteﬁxbutvlnh%mhdm@] -{ 3n&hyl) | Vden-Ahteo]-5-
and the reaction cool ed to 0 C (1.2 eq ) was added iIn
one portYdax ylghd hvlele wheimmiidé ai ned
at 0 Cfor 5 mn, then at rt for h. The reaction was
concentrat edqand partitioned W|th Et QAc and saturl_{:\t ed

°¥'Wm§ gture was fildte eujg
$h mmg\[ggl i ds weEh GoF, ﬁﬁ@w@{m
p%ases were then partitioned &fd sepélNat d. T

organi ¢ phase was washed wi th sat urat &d (3 X) and the
combi ned aqueous portions were extracted with EtOAc.
5 Th p%@ %rganl c portions were washed with brine,
drie and concentrated. The crude residue was
adsor bed onto and purified by flash chromat ography (2
1 hexanes acetone) The resul ti ng . terl was H

rrL) H, bleat ed Wi F\I‘Z){ \E’ﬁdN/\
es mgcreécwtjl on maioRt arned atw[ NT H

neactl on was conceptrated and partltuoned Wi th CH2C 2
and saturated The organi c phase was washed with
saturated (3 X) and the conbi ned aqueous portions were
extvsctgr=wsgh CH2C 2 (3 X). The conbi ned organic
phases were dried concentrated. The resulting residue
was dissolved in MeCH (2 nL) and treated with an

wRXxcess, of aflet one and 1Naf@N;I'he reaeti on was

wmﬁl aty T Tor 1 andst%@éncentraged Th
t
i

) ely

K um tOhenlrWsus eﬁé\é%a QAc
Hqueous 0.5 N HO! sol Ut FSHMEBIRX) . The
aqueous phases were nade

e
dic

MS: MH™=515.1.

10 Example 48
Synthesis of N~2~-ethyl-N~1~-[4-({2-[(2-fluoro-5 -isopropylphenyl)amino]-1-methyvl-

1H-benzimidazol-5-y1} oxy)pyridin-2-y1]-N~2~-propvylelycinamide

2, FeCIglMeOH/RT

HzN O H
SR SS o QU o, e

MS: MH™=519.1.
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basic (pH = 8) by addition of 1 N NaCOH solution. The
resul ting cloudy aqueous phase was extracted with
WER@S037233 X) and t he conbi ned organi ¢ porti onSP@EUE2004/034179
dried (MgSO. *) and concentrated. The resulting residue
was further purified by preparative HPLC and
reconstituted as the nono nesylate salt to afford 72 ¢

of 2 as a white solid: NVR 0 MHz, CD OD) d 8.10
(d, J =5.9 Hz, 1 H), 7.%@@2@3 8.9 Hz, 2 H), 7.69
Sy PESls,ofN%Metﬁ'ﬁ_Nﬂ. H){ - [Z I é%ﬂa%’ 2 {‘P4. (’[rlﬁquoH?e'thv} ) cnvl;;n‘ Boy-1H-
(dd. ’
1
?)666 66 66 I:’1‘369( 3 H 1.24

. 6, s, :
H J &5 6.6 Lcn)e;ﬁf%s (M—|) t = 2,03
$© nﬁke ﬁé\%ynt hesi sedafrrvar i ods{i nkerxed %or

benzi %gilazo%e‘:g WG, d-or mat HNoH 3 @TE H

|"h this exanpl e. anpl e §2a 4- f nor o- 3/- cycl opentyl -1

-nitrobenzene In a steel pressure vessel with stirbar,
sodi um acetate (4eq), tetrabutylamoni um brom de (1

5 eq) MRNEH=0720) were suspended in DVA
(di met hyl acetam de, 0.2M. N trogen was bubbl ed

through 10 mi nutes, therExathpe®0o-|i odobenzene (1 eq)
and cycl opentene (5eq) were added. The vessel was

W

ap :
24 (app dd, J:49 117Hz 2H) 3.49(dddd,

II";

Seethéstdo el -hehyeN~at-[ 44 O=[(4fliores 3 -1Kipeo Dayaimoj-fhanethyl-
cooled to RT, the contents were dlluted (et hyl
- 101- ddkbenzemidagglsheh oxyiprndiy N~Ert+prope an
ag. NaHC 3, Nad , then drled over anhydrous K2C 3
filtered and strlpped to an oil. r mat ogr aphy
(3%t hyl acetate in hexa‘%g\on si I gel) provides a
ol e i somers (839

HPE m %t u
Hyge at jon} ov r pall adleqwmrron car m%@%ﬂ
!t an:I (80 ) atz&QC,mb@Rﬁnd Rﬁ”‘% hot
a single, volatile al kane 2'fl uor ophenyl cycl opent ane.
A solution of 2'fluorophenyl cycl opentane in acetic
anhydride ( 0.2M was cooled to - C. Sulfuric acid (to
10 mak®els: %S 5Wabk. added. Fol lowed by nitric acid ( 1.15
eq), drop wise. After addition was conplete, the
reacti on was al l owed to BesampledlRT. After 30 nin at
RT TLC% shovved conpl ete re%ctl on. Th mxture Was1

and st r| pped to an 0|I | Fi ash chromat ography (3% et hyl
acetate in hexanes on si L{E@?Fgel) provi des 4-fl uoro- 3-

mﬁﬁg Q&ghﬂlﬁt traoben’e %W@&L@}Faanploe 82k
sils rt-butyiveet ] uor o ze N N
e - but s, v oefgege ~
/

2. FeCly/MeOH/RT

15 MS: MH"= 545.1.
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In a steel bonb were conbined 4-tert-butyl aniline

(leq) and 70% hydrogen fluoride-pyridine (25g/gm
wa@piokios2ys Sodiumnitrite (1.5eq) was then addedr/us2004/034179

portion wise over 5 mnutes. The resulting solution

was allowed to stir for at roomtenperature and then

the bonb was seal ed and heated at 85 C for Ih.

Sol ution was then quenched wth, water/ice and

extracted with ethyl et 2l ni cs washed with brine

B%g)}ol -methyl-1H-
p P rQen 713111&32%? b.)"*yl)acv] pz/r181¥1 i %ﬂl—NLi&—eEw? §I~QZ "Igroﬁlsq }lvgﬁmee

82c. Synthesrts of 4-1
| -fl uoro-2-ni t robenzene I -tert butlyl -4-fl uorobenzene
(qu) was dlgssolvedln C & trate ul furic acid (

4q OC"Fa ck cab rbat h. Pot assi um
tel eq) t hen addediRin smal @%mﬁ@%ﬁrﬂ/\

? | Ow t he ten‘peré‘ ure gfredijiRorr@act i on n e edo 7

After conplete addition the mxture fvas allowed to
stir for an additional 30 m nutes, then poured onto
ice/water and extracted with et hyI acetate. Organics

5 verBSnAified56di.0.h a saturated sol ution of sodium

bi carbonate, brine and dried with sodium sul fate and

concentrated. Crude mi xtExampled3purified by flash
chr omat oraplhy on si | | 8 (85x. %Et c),t 0_af ftord ‘

5-tert- butyl 2 fI uorobenzenar ine To

4-tert-butyl-1-fluoro-2- nltrobenze e\_n net hanol was
added a catalytic armunt <{Jal I adl on car bon (10%
H R raH\ovved to §%°

ir fo roo
\tmam an atnifsiiffére of ,@Ir %\?ﬂﬁr\ﬁ/\w/\
s filtered tho h cebwé%mmdmconcentr to ofd
5-tert-butyl-2-fl uorobenzenam ne. Msr H = Exanpl e 82e
Synthesis of |-(2-fluoro-5-nitrophenyl)ethanone In a
-neck flask equipped with an internal thernoneter was
10 add¥i$: Mﬂ?ﬂﬁ% .acid and cooled to - 10C in an

i ce/salt/water batch. 2'-fl uoroacetophenone(leq) in
sul furic acid was added € over 10 minutes via

at a rate

r eseRREINg

J

m nut es. Sol ution vvas poured onto ice and extracted

with ethyl agetate. g Fwere hed with a

H s ot @m~of i UM°Bi cFe brlne dﬂled
Wi mslf t e and_#MeEnt rat ed \@l\}f\ﬂ/\f\(\\

Vs Tpuri fied using fl asheaineomat ogr aph
(85%ex: 15%t oAc) on silica to afford
| - (2-fluoro-5-nitrophenyl) et hanone.

15 MS: MH™= 533.1.
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HNWR (CDA d ppm: 2.7(3H,s), 7.28(IHt), 8.4(IH M,
8.8(I H, dd) Exanple 82f. Synthesis of

WO 26065081203 4- ni tr o- 2- (prop-1 -en-2-yl)benzene | CMVIDBE§1004/034179
eq)in toluene is added dropwi se over 5 mnutes to a
stirred suspension of triphenyl phosphi nenet hyl
brom de(1.2eq) in THF at - 78 C under nitrogen. After

conpl ete addition sol utlﬁg Iél %dsl owed to warmto room

tenperature for 5 m nut oled a second tine to

Sy7 th§1 ng*a (@21l 4R Ry I3 h&%%ﬁ%kﬁhmrm%{ﬂﬁqh-u&lﬁkﬂ&m-

Via cannu Nto the cold suspensi on
over 10 ni ntgtﬁ%xvﬁ%@mlmzm-mﬁééﬂd%-usglatceaﬁli@é | owed to
warmto roomtenperature and stirred for Th. Sol vent
is then renmoved under reduced pressure, cyclohexane is
%pen added ahd m xture, @ Fr ef %o ;erlux

eratufre rte a | at e H
\gé@nt r[g:e!d OO@ r odlle Rl s puri fm;ectﬂ @ 1/:‘(8%1/\"0
ronatography(SS@&bx L59@MREYT on sil i pa~ro aredr d°
| -fluoro-4-nitro-2-(prop-len- 2-yl)benzene. HNVR ( CDC
: d ppn) 2.15(3H,s), 5.25(2H,d), 7.19(I1Ht),
§g IH dd) -103- Exanpl e 82g. Synthesis
oro ni t rophenyl) - 2- net hyl oxi rane

I-fluoro 4-nitro-2- (pr -yl ) benzene (leq) was
di ssol ved in dichlor orre?%?n%ﬁ%‘% cooled to - 10C using
andyvh®edis af NLwalt 2 (NahrolhgaidiRid yIBNeR 1) alViRA -rhdthPre Tl

i n"di chl oronethane was then added dropw se and

resul t ivegzisGiasol-6 1 pdxydyeidin-2-Whp et dino Dl dcetagmédeat ur e

and allowed to stir 48h. Sol ution was quenched with
10% sodi um sul fite, neutralized with turated

sol uti on of spodi um bi carl?\l . extr/acted with
HiNe bk . ani ks .hwashed=wi th brine,
M

dri vvi thh/EoSI ur@l f at eMeH&T con rated. Crude,

pioduct was purified w i edhasirchr-dmaty N
(85%dex: 159t o0Ac) to afford it § f’@
2-(2-fluoro-5-nitrophenyl)-2- rrethyloxu”ane. H NVR

(A d ppm: 1.7(3H,s), 2.8(1H, d), 3.05(IHd),
7.2(1H, t), 8.2(IH mM, 8.35(IH dd) Exanple 82h.

Sy nMse 818 =0$52R1.( 2- f | uor o- 5- ni t rophenyl ) propanal
2-(2-fluoro-5-nitrorhenyl)-2-nethyl oxirane (leq) was
di ssol ved in ethyl etherEfdmbble Sihder nitrogen.

BF3 etherate (O 87eq) was added dropmnse at r?on% o

washed W|th br| ne dr| ed W|th SOdI um sdl fae and
concentr at edd Crude rm)duct was purified using fihash

pUtall s S e D o

1.5(3H, d), 39(IHC) (1 H t)§ 8. 15(1 A, dd),
21(IHn) 9. 7(1 H, s)

MS: MH™=414.1.
H HaN o N
02N 0 S N\[(\N H,, Pd/C 2 :©/ \C( YN
\N N (0] EtOH \N N O
H H

MS: MH™=384.2

-83-



Exanpl e 82L Synt hesi s of

2-(2-fluoro-5-nitrophenyl)-2-nethyl pent-4-enal To a
waodoasms of pal | adi um acetate (Ol eq), PCT/US2004/034179

tri phenyl phosphine (0.2eq), lithiumchloride (I.Qeq)

in THF were sequentially added

2-(2-fluoro-5- n|trophenyl) gropanal .leq) in THF,

aIIyI aIcohﬂI CEq)

hyI (1 2eq) and
ra oSoI vved t QnSE| or TI/\N
xture was di |l utled WZtWCIsIMDWR“at ed sol o dPum
bi car bonate, extracted with ethyl acet ate. Organi Cs
were washed with brine, dried with sodium sul fate and

concentrafed. Crude product was purified using flash
chrM%t\@ér‘W(SS%-lex 15% ¢t oAc) on silica to afford

2- (2-fluoro-5- n|trophenyhyl pent -4-enal. H NMR
(CDO , d ppnm): 1.5(3H, E3amplegd, gn oy
5 1(2 R op 2t St Rimefivlibdidid-1-H REAH B2 Iubid 8 &)

-104-
2..(.2- o
5 Z-Z t%lgpﬁoﬁ%t%} %h%%l\;ﬂa?l.{l a@% Ir%eﬂgﬂ% E%x%tzglg%c[ﬁaﬁl— e—zg?%{t %r)ldm 2

cq
was di ssol ved in di chI or@gnRthaide: met hanol (3:1) and
cooled to - 78 C. Ozone 'was then bubbl ed through the

solution until a blue color _was noticed. Air was then
assed_ throtigh the sol1ut|@ follo be the addltlon

D@g‘? P de( 5 meR RedHh t|
~& d “teN war m at ur eH&n@
IBri ne, extracted t h 2 fe€r¥8rBhret hane. an| vver e

dried with sodium sul fate and concentrated to afford
2-(2- quoro 5- nitrophenyl)~2-net hyl but ane-1, 4-di ol .
The, Q. used in the next step with no further
charac gl(\jlaf)n Exanpl e 82k. Synt hesi s of

3-(2-fl uoro 5- mtropheny#‘ Itlﬁfer@hydro 3-nmet hyl furan To

a solution of triphenyl 2eq) in
10 di chl ogapRL DA t5— fMihI10 28l ekloro-3-
dr opwi nnydri eq er m nut es

1s%p§c?pvﬁ6ﬁéﬁffﬁar§rno] 1-methyl- lH-benzmndazol 5-V1}o xy)pyridin-2-yl]acetamide
ni trophenyl ) - 2-met hyl butane-T, 4-di ol (Teq)was added in

di chl or onet hane fol | owed by pot assi um car bonat e(l eq) .

The resultlng m xture wasval | owedFrt o rmto room

nine er(atureN or _Sh. Tou.they m xtur s added wat ey and

\egﬁct d C Ioron‘;ﬁe h&he. r gani
and O,Rth sodiNuia:%jale,\a

d"oncentrated Cru e pro was purified Using flash

chr omat ogr aphy (85%ex: 15%Et 0Ac) on silica to afford
3 (2-fluoro-5- nltrophenyl) t et rahydr o- 3- net hyl f ur an.

E%C% gsgp 145(3H s), 2.2-2.4(2H,m,
4. 05(3H , 7.2(I1Ht), 8.15(2H m
Exanpl e 821. Synthesis of Ie 60
4-fl uoro-3-(tetrahydro- 3- xame [Turan-3-yl)benzenam ne
15 Syd@®eds 622 hhatiied 31N —M—O{t?ﬁﬁ&yé@—bﬁtet—td@dm@_@y_)@hﬂ-I—uneahwl-1H-

i n met hanol was added a
benzimidazol-5-yv1}oxy)pyridin-2-vl]acetamide

U \C( \n/\cn . HN _ KeCO DMF :@/ \C/ \ﬂ/\N\j

60°C
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catal ytic anount of palladiumon carbon (10%. The
m xture was allowed to stir for h at roomtenperature

waie@sn0312gdir ogen at nosphere. M xture was filteredI/UROYGHB4179

celite and concentrated to afford

4-fl uoro- 3-(tetrahydro- 3-net hyl furan-3-yl)benzenam ne.
MS: MH = 196 -105- Exanple 82m Preparation of

[ 4-N14- N‘/ﬁfh:yjsig no- 3- ni t r o- phenoxy) - pyri di n-2-yl ] -
carbamc acid ethyl ester /Pr NEt, CICOEt N. THF, O
CMHNNHHNNH, DV ON.O. (]3 MeHN N Et hyl
chl oroforrmteH(Z eq ) was added to gsti I‘Id’]g soIN
o éﬁrand HRPASES (Zw
glm N C.0 The—T eact E9f was al Moyed '?ht% rt
O\ﬂer 2 h. The reaction concentrated ahd the resulting
resi due dissolved in Et OAc. The organi c phase was
washed with saturated aqueous (3 X) and the conbi ned
aqugsusperijgons were extracted with Et OAc. The

combi ned organic portions were concentrated to give an
orange residue as 2. The re§| due was di ssol ved in DVF

t_?220 m) , hydr-la2| ne no ) added and the
%@fﬁ V\\;&mal ntai neds F h The
g on Qyei ure d the g 50 uﬂ(dlf‘(j

WRS partitioned betweehFEEEEERANd vvaterN

were separated and the aqueous phase extract ed vvlth

Et OAC (3 X). The conbined organic |ayers were
gy[ §{)3t1° gi ve an orange solid as 3 which was

carrle rward wi thout further purification: LCVMS m z

333.3 (M—| ) = 2.29 mn. k%182n. Synthesis of
4- (3-am nophenyl)-1-(2, %uor oet hyl ) pi peri di n- 4-

S thésd off Thzetivhd -yILNE 4-f( 20 B R of e d Y ifludiothbhvi$phed R Gmdino } -1 -

equi val ent of known conpound 1 (WD 9521452) as a M

sol ut i on pidthyl¥-BdrzinndazalFoylaekyiwyridif 2G1 bvdamids gon.
1.1 Equivalents of grignard compound 2 (Al drich) as a
2M solution in THF was then added dr opvvl se via

Hs%]/rl nge Reaetl on sti r{é(d@ms- 20@
2 \”/\N
D/ \O/ \j MeOH/RT HN-—</ :@/ \O/

2. FeClzg/MeOH/RT

MS: MH"™= 515.0.

Example 62

Svynthesis of 2-azetidin-1-yI-N-[4-({2-[(2-fluoro-5-pyridin-4-ylphenyl)amino]-1-methyl-

1H-benzimidazol-5-y1}oxy)pyridin-2-yl]acetamide

7N

4 N F

H
HoN O~ N N : NCS H
| 71/\\3 MeOH/RT N O~ N N
R N S s m e R e
/

2. FeCl3/MeOH/RT

MS: MH™= 524.1.
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20mns, allowed to warmto roomtenperature, then
briefly refluxed. Solution was then cooled in an ice

whadok/03md3 an excess of dilute aqueous HO was PEr/@2004/¢34179

added. An aqueous solution of sodium bi carbonate was
added to bring the pH >7 and the product was extracted
with ethyl acetate. Renoval of organic solvent in

vacuo gave a residue th was, pyrified via silica gel
col utm chr omat ogr aphy (M acetate in hexane).

Co und 3 then f . '.
reg@%&ﬁﬂi&m&@

! By Rne

) .
3-[4-Methoxy-1-(2,2,2-t r?;%gcg'%&gdeet hyl ) - pi peri di n-4-yl ]
- phenyl am ne To Conpou [eq) in dry DVF as a M

sol ut| on vas added 1. 1eq of sodi um hydri de at room

e [ ssol tion was all d toreacty for

'N \i?é G’t ip s _t KeShs e¥o| Q%I\ﬁ \@g @\
Y odi ne adg;éﬁ Reagbi:on vvaSN ~' s

rrred to roomtenperature where wat &r was added The

product was extract ed with et hyl acetate, washed with

vvater dri ed over magnesi um sul fate, and the sol vent
e__ﬁ_?/ Conpound 4 in sufficient purity. LCVS

59 -107- Exanpl e 82p. Synthesis of
3 [I-(2 2, 2 Trlfluoro et hyl ) - pi perld |n 4- yI] Rpenyl am
ge Cogpound 3 was heated to 150

q@@ a;AmNcrvaave HEBOE Or for |lm®\
N eut raiN zed ¥traeoed W th a Bt e? rl\l/

After renoval of solvent, the interdredi ate was

di ssol ved in ethanol and reduced over PtOin a

hydr ogen gas at nosphere. The catal yst was renoved by
fil MV Mig =t 39%Rgh celite and the ethanol evaporated to
gi ve Conpound 5. Exanple 82q. Synthesis of
I-(222Tr|frmro et hyl ) - pi pgri di ne-4-carboxylic acid

NEE ﬂuylarmnoth en i din-2-yl]
- Tffmﬁ K Nk ‘
0

g @ounmet on@NﬁWﬁN _
Hand 4 eq. O‘ pot assi um éa %6“&3 € was added | eq of Q\'ﬁ

2,2,2-trifluoronethyl trichloronethansul fonate.
Solution briefly refiuxed, cooled, solvent renoved and
reshﬁue\,lﬁax é%oned between wat er and et hyl acetate.
Organi'c separated, dried over magnesi um sul fate,

sol vent evaporated to prpyhgple’sdq - 108- Exanpl e 83

Svynthesis of 2-[4-(dimethylamino)piperidin-1-yl]-N-[4-({2-[(2-fluoro-5-pyridin-4-

viphenvyl)amino]-1-methyl-1H-benzimidazol-5-yl1}oxy)pyridin-2-yl]acetamide

7N

. NO=O)F

2. FeClz/MeOH/RT

H
N NCS
| T MeOM/RT N O~ N\(\N
~ N 0 N —_— FHN— |
H | N 2N O N
! |

MS: MH = 595.2.
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Synthesis of N-(4 f[2- 3-|

4-fluoro-1-f2.2.2-trifluoroethyl) riperidin-4-yl Ir
whewswsenm no V PCT/US2004/034179

| - met hyl -1 H benzi m dazol - 5-yl | oxy) pyri di n-2-yl ) acet am

de CFHN <o OH/ \ '/ DAST CHClI H 1 85a 85b

Conpound 85a (1 eq) was dissolved in dichloronethane

to a Msolution under argon. DAST (Al drich), 1 eq.,
was then added and sol ut %&B@iﬁ\el d to react for |hr.

ég',.g%%n:%gﬁ A TRSE SR S SO e gt

557.5 (MH ), 1. 61 n1n Exanples 84-515 The conpounds
in the foll ow ng able 1 (Exanpl es 84-515) were

simlarly synthesj
described in

Nl es 1- 83 Table 1 Ex. Structure Nane

Mt H C CH N [%{{ 29[ 3xL sBpraps - 84 CH,
ami no] - 1- net hyl#- 1R+-béndli nildazol y 436. 5 HIN Y
5-yl } oxy) pyri di n- 2~y|'] acét am dé HC C[’

N-[4-({2-[(4- f'uorophenyl)am no]-1- 85
nmet hyl - 1H benzi m dazol -5- 392.4
yl }oxy) pyri di n-2-yl]acetam de H, C CH,

5 St {.4- ({2-[(3-ethyl phenyl )ami no]-1- 86 NN CH

10

15

‘hyl - 1H benzi m dazol -5- 402.5

HO NaH, THF, MeO MeO
\@ Mel, 0°C \G TFA, CH,Cl, ° \@
N‘Boc N\Boc NH

TFA

1-N-Boc-4-hydroxypiperidine (1.0 eq; O.Takuna, H. Yoshitaka, Y. Kaoru, O.
Yoshitaka, M. Hideaki. WO02003018019. Preparation of Substituted 2-(1,1-
Dioxaperhydro-1,4-thiazepin-7-yl)acetamides for Treating Inflammatory Respiratory
Disease) in THF (10 mL) was added to NaH (2.7 eq) in THF (20 mL) at 0°C. After 20
min, Mel (1.1 eq) was added dropwise. This mixture stirred for 2 h and was then
quenched with H,O and extracted twice with EtOAc. The organic layer was dried over
sodium sulfate and concentrated. MS: MH'= 216.1 (MH'-#-Bu). The material was
dissolved in CH,Cl, and TFA (3:1) and stirred overnight. The solvent was then removed
by rotory evaporation to give a clear oil. MS: MH"=116.0.

H H
O2N o N HN O,N o N
:@/ \G/ \n/\cl . Q K2CO3 ,DMF D/ \©/ \ﬂ/\r\O\
\ﬁ N0 60°C N =N 0 o~
H

O/
“TFA

MS: MU= 416.1.
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H N yl } oxy) pyridi n-2-yl]acetam de -109-Ex. Structure

Name M+ F N-{4-[(2-{t2-fluoro-5-(trifluoro 87 CH
woredolipsRrhenyl ] am no} - 1- net hyl - 1Hbenzi nmi dazol - PCT/US2004/034179

5-yl)oxy] pyridin-2- 460.4 y!}acetam de

N-[4-({2-[(4-ethyl phenyl)am no]-1- 88

nmet hyI 1H benzi m dazol -5- 402.5 VH?

oy\J yri dith- 2-yl ] acet ani de H C N
1 hyJ- 20 89 H,, Pd/ T
\(r\I (\@%‘éxy%]mmg} ~ ]@/ \O O\

¥H benzi m dazol - 5-y!) oxy] pyri di n- 2- H458 4 F
yI}acetam de H C N-[4 ({2-t(4-tert-butyl phenyl)am noj -
0 1-nmethyl-1H benzi m dazol-5- 430.5 f TTTT

yl } M§)MIT+38622-yl Jacetamide H C CH H C (
N-[4-({2-[(4-isopropy! phenyl)- 91
am no] - 1- mat hy| 1H benzi mcﬁpl - 416.5 Ji T

%@EL ( -c lo ophenyl MadtiRRO] - i@‘%Ij mA
b gzol - 5- 43?% HN—C
enzi Z0 2 FeCRorr \G/ O\ -

yI}oxy)pyrldln 2-yl]ace

MS: MH'=573.1.

5 Example 66
Synthesis of N-{4-[(2-{[2-chloro-5-( triﬂuoromethyl)phehvl] amino}-1-methyl-1H-

benzimidazol-5-yl)oxy]pyridin-2-y1}-2-(4-methoxypiperidin-1 -yDacetamide

H L e
P 0. SN N\H/\N ‘F3C NCS FsC cl H
I MeOH/RT N O N
“ N 0 - __MeOHRT % Y ON
N o) HN—¢ l N O
H /N P o

2. FeClz/MeOH/RT

MS: MH™=589.1.

10 Example 67
Synthesis of N-{4-[(2-{[2-fluoro-5-(trifluoromethy])phenyl]amino }-1-methyl-1H-

benzimidazol-5-yl)oxy]pyridin-2-y1}-2-(3-methoxvyazetidin-1 -yvl)acetamide

F

(o} N
TN 0
/ I

Boc NaH, THF, Boc

u Mel, 0°C N\:L TFA, CH,Cl, HN]
_— ———

OH OMe OMe
TFA
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N-{4-[(2-{[4-chloro-3- 9
(trifluoronethyl)phenyl]amno}-1- T T

woreaolips7213+ benzi m dazol -5- 476.9 PCT/US2004/034179
yl ) oxy] pyridi n-2-yl}acetanm de H C CH
N-[4-({2-t(4-isopropyl-3-nmethyl- 94
phenyl ) am no] - 1- net hyl -1 Hbenzi m dazol -

3.7 HePD kB R o Bup D BT S i b 2.6 0

in TEIFpRE myll) adrao] Afteﬂm hﬁh -MeHaenzq)mvabaaidkd dropwise. This mixture
5- I}ox) ridin-2- H Myl]acetam de H C
Stl}ﬁ@(i/ @r( % Masthen guqnch?q with>Q gnd extracted twice with EtOAc. The

o R k2 P oy SRy Wid congarated. MEMIT =102 Qe

Bu@HTﬂde[rﬂatét{lé{ x[vds4d1bsrodmzd 8-y land IFA (3: 1) and stirred overnight. The
p‘gogec;,gE %\y;?%?gﬁ)l_%ﬁt;ip@to glge a clear oil. MS: MH'=87.9.

IO T e A

OMe °
‘TFA 60°C

MS: MH'= 388.1.
H HoN 0 H
O2N 6} SN N N Hy, Pd/C 2 D/ \6( \H/\N
\ND/ U \p)/\\lOMe EtOH N | N0 \j\OMe
H
H

MS: MH*=358.2.

N
NCS FchF H
D/ \O \ﬂ/\N\:\\ MeOH/RT HN—«N:@O\C(N\(\NQ\
M FeClg/MeOH/RT N N O

MS: MH"= 545.1.

Example 68
Svnthesis of N-{4-[(2-{[2-chloro-5-(trifluoromethylphenvl]amino }-1-methyl-1H-

benzimidazol-5-yDoxv]pvridin-2-v1}-2-(3-methoxvazetidin-1-yDacetamide

Cl

\C( \”/\N 1.F3C/©:NCS Fac‘QC| o H
MeOH/RT N S N
3© SR S YO
2. FeCl3/MeOH/RT /N =

MS: MH"= 561.1.
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H, C yl]acetam de Br N-[4-({2-[(4- bronnphenyl)an1no] 1-
98 net hyl - 1H benzi m dazol - 5- 453.
wQ kjossyepyri di p- 2-yl ] acet am de H,C PCT/US2004/034179
N-{4-[(21-nmethyl-2-{[4- 99
(trifluoronethyl)phenyl]am no}-1Hbenzi m dazol -
5-yl)oxy] pyridin-2- 442.4 O H, C yl }acetam de NH
N-[4-({2-[(4-chl orophenyIE)am no% 1- 00
met hyl - 1H benzi m dazol

RiRes _u‘ )T e ep ‘
rret hyI 1H- ben2| m Sﬁ !ﬂ g é';i’ §¥ ggrl d.l D- 2- yI] - 492
H, C net hy! pi perid oRyIpytidi ol 1)

hi orophenyl)anmino]-1- 02 n N-[4-({2-[(4-c

zol -5- 471.9 H
|son| cotinamde HC -11 1-Ex.
| N-[4-({2-[(5-chloro-2-

SSCAGRE

nmet hyl - 1H benzi m

y! Yoxy) pyri din-2
Structure Nanme

1. Synthesis of N-[4-(4-Methylamino-3-nitro-phenoxy)-pyridin-2-yl]-propionamide

. 9
O,N O~ NH: C,)J\/ O,N O~ “m/\
JORS ORGSR
MeHN iProNEt, dioxane MeHN
2. hydrazine
7a 71b

To a stirring suspension of 71a (1 eq) and iPr,NEt (1.5 eq) in dioxane (4 mL) was
added propionyl chloride (2 eq) and mainainted at rt overnight. Hydrazine (1 eq) was
added and stirred for 2 hours. Crude product was concentrated down, and was then
partitioned between EtOAc and saturated aqueous NayCOs. The layers were separated
and the aqueous layer was extracted with EtOAc (3 X). The combined organic portions
were washed with brine, dried (MgSO4), concentrated, and the resulting residue was
adsorbed onto SiO,. Purification by flash chromatography (0.5 : 99.5, 0.75 : 99.25, 1 :
99, 2 : 98, methanol-CH,Cl,) gave 310 mg of a bright orange solid as 71b: "H NMR (300
MHz, CDCl3) O 8.35 (br s, 1 H), 8.13 (d, J=5.77 Hz, 1 H), 7.91 (d, J= 2.74 Hz, 1 H),
7.68 (d, J=2.2 Hz, 1 H), 7.38 (dd, J=2.74,2.75 Hz 1 H), 7.11 (d, J= 9.61 Hz, 1 H),
6.68 (dd, J=2.47, 2.47 Hz, 1 H), 3.065 (d, /= 3.85 Hz, 3 H), 2.40 (m, 2 H), 1.141 (m, 3
H).
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103 CH fl uorophenyl)am no] - 1-nmet hyl -1 Hbenzi m dazol -
5-yl }oxy) pyridin-2- 426.8 H, C yl]acetam de

WORG0440879223 [ (5-fl uoro-2-nmet hyl - 104 CH PCT/US2004/034179
phenyl )am no] -1-nethyl-1 HH, C
benzi m dazol - 5-yl } oxy) pyri di n- 2 406.4 y acet am de
N-[4 ({2 [ (2-chl oro-5-fluoro-

4 .
SRR P A 10 o &gmgﬁ'?ep b et &
beﬁh{ncﬂda(zbﬂéM)Bxyz]byﬁdlﬁmaﬁr}iyﬂo))mmdé 1- 06 |
met hyl - 1H benzi m dazol -5-yl}- 408.9 HC

oxy) pyri di n-2-yl ]acet am de

N-[4({2[(2 -di fl uorophenyl)- 07
hy H- belf% PHE.dia dopt 41
5- XYy |
S o PO
M, G

e yI)amﬁ;@ - et hyl |
1H ben2| m dazol - 5-yl } oxy ﬁl di n-2- 443.3
yl]acetam de N-{4-[(24idp-cC or o- 5- (trifluoro-

71b 71c
3. FeClg, pyridine

A suspension of propionamide 71b (1 eq) and 10% Pd/C (10 mol %) in methanol
5 (4 mL) was charged with H; and the resulting reaction mixture was maintained under a
H, atmosphere for 1 h at rt. The mixture was filtered and the remaining solids washed
thoroughly with EtOAc and methanol. The combined organic portions were evaporated
to afford 272 mg of a brown residue as the phenylene diamine, which was carried forward
without further purification.

10 The above diamine (1 eq) was dissolved in methanol (2 mL) and 4-trifluoromethyl
phenylthioisocyanate (1 eq) was added. The reaction was maintained for 16 h. Pyridine
(3 eq) was added to the reaction, followed by ferric chloride (1.1 eq). The resulting dark
reaction mixture was maintained at rt for 16 h, then suspended in saturated aqueous
Na;COs solution, and filtered with Celite. The remaining solids were washed with
15  EtOAc and the combined filtrate was partitioned and separated. The aqueous portion was
extracted with EtOAc (3 X) and the combined organic portions were washed with brine,
dried (MgSOQy), and evaporated. Purification by semi-prep HPLC gave 71c¢ as the TFA

salt. LCMS m/z 456.2 (MH"), fg = 3.21 min.

Example 70
20 Synthesis of N-(4-{[1-methyl-2-({4-[(trifluoromethy])thio]phenyl }amino)-1H-

benzimidazol-5-vl]oxy}pyridin-2-yDpropanamide

FsC—S

Q '
Sesaste
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09 net hyl)phenyl]am no}-1-nmethyl-1 H N

benzi m dazol -5-yl ) oxy] pyridin-2- 476.9 yl }acet am de
WOR@sMB243 ({2-[ (2-fl uor ophenyl )am no] -1- 10  PCT/US2004/034179

met hyl - 1H benzi m dazol -5-yl}- 392.4 HNHC

oxy)pyridin-2-yl]acetam de -112-Ex. Structure Nane M+

XrCH N-[4~({2-[(3-tert~butyl phenyl)am no]- 111

1ijf&hd¥$yzled1a‘sl- besoribed doel H15Ex£1fil316769-l usmg 4-trifluoromethylphenyl

yI}oxy d|n
150&11({11%;’2‘@% cdl ngﬁgﬁid@%ﬁﬁ{gﬁ AR | uorophenyl ) am noJ - 1-
nmet hy en2i m dazol [ }oxy)- T TI
pyridin 2-y)]-1- rrethywaﬁﬂe 4-" 475.5 H C

%ﬁgesgs IR W ( 3-terpbu§ht{hén‘§lja%m%ﬁl 'n?éﬁ%;lol@/h%ﬂi/da)zol 5-

oy = MeET YT = 1L 0ETTZT TIT Uda
5 5-yl } oxy) pyri dlm&%\]ndln 2491 mpa{ﬂa&de
nmet hyl pi peri di ne=4-car boxam de ¢ CH

N-[4-({2-[(3-tert- butyl-4-ch| oro-
0N
/N s
HH/NUU*?

Synthesized as described above in Example 69 using 3-fert-butylphenyl
isothiocyanate. LCMS m/z 444.3 (MH"), R, 3.47 min.

Example 72
10 Svynthesis of N-[4-({2-[(4-tert-butylphenyl)amino]-1-methyl-1H-benzimidazol-5-

vIloxv)pyridin-2-yllpropanamide

G
Ssenete

Synthesized as described above in Example 69 using 4-fert-butylphenyl
isothiocyanate. LCMS m/z 444.3 (MH"), R, 3.52 min.

15 ’ Example 73
Svynthesis of N-[4-({2-[(4-fluoro-3-tetrahydrofuran-3-ylphenyl)amino]-1-methyl-1H-

benzimidazol-5-y1} oxy)pyridin-2-vllpropanamide

o]
F
0N
N x
IO
/

Synthesized as described above in Example 69 using 3-(2-fluoro-5-

20  isothiocyanato-phenyl)-tetrahydro-furan. LCMS m/z 476.3 (MH"), R, 2.73 min.
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114 H phenyl)am no]-1-nmethyl-1 HT T HT
ben2i m dazol -5-yl }oxy)pyridin-2-yl]- 548.1 HC
wa 200810827 pi peri di ne- 4- car boxam de PCT/US2004/034179
N-{4-[(1-nethyl-2-{[3-(trifluoro- 15
met hyl ) phenyl ] ami no} -1 Hben2i m dazol -
. 5-y!)oxy]pyridin-2- 442.4 0 yl}acetamde HCHC
N-[4-({2-[(3-tert-butyl phemmlieayno] - 16 H
1- et hyl - 14 benzi m dazol -5-VT %_—
iofiR mhonty} ¥ {defi(1 hictier 4- {r439afﬁlo‘r‘brﬁetﬁ§l)ﬂ%@ﬂhﬂﬁm} 1H-

N-{4-[(2-{[2-fluoro-5-(trif!luoro-

met hyl ) phenyl mxzﬂﬂr"ﬁdl-_ﬁﬂMMHmhdﬂbEnmmﬁﬁﬂd&

5-yl)oxy]pyridin-2-yl}- 543.5 HC

1- met hyl pi peri di ng- 4- car boxam de

N-[4-({2-[(3~ |sop|g yi phenyi) - 18 Q

am no] - 1~net hyl - zi m dazol -

5-yl }oxy) pyri di n- 2- pi Rer dihe- 4 N385.6 HHC
N_</ I./N (0] (I)

1. Synthesis of 2-Methoxy-N-[4-(4-methylamino-3 -nitro-phenoxy)-pyridin-2-yl]-

acetamide
(o]
O,N O~ ~NH; Ho/u\/o\ j]/\o
MeHN iPryNEt, HATU, DMF MeHN
50 °C, o/n
76a 76b

To a solution of /Pr,NEt (6 eq) and dry DMF (8 mL) was added methoxyacetic
acid (2 eq). The resulting solution maintained at rt for 30 min, at which time HATU (2.2
eq) was added, and continued stirring at rt for 1 hour. 76a (1 eq) was added, the flask
was sealed and the resulting solution was heated to 50 °C overnight. Crude product was
partitioned between EtOAc and water, the layers were separated and the aqueous layer
was extracted with EtOAc (3 X). The combined organic portions were washed with
brine, dried (MgS04), concentrated, and the resulting residue was adsorbed onto Si0,.
Purification by flash chromatography (0.5 : 99.5, 0.75 : 99.25, 1 : 99, 2 : 98, methanol-
CH,Cly) gave 640 mg of a bright orange solid as 76b: 'H NMR (300 MHz, CDCl3) O
8.67 (brs, 1 H), 8.15 (d, /= 5.76 Hz, 1 H), 8.04 (br s, 1 H), 7.965 (d, J=2.75 Hz, 1 H),
7.807 (d, J=2.2 Hz 1 H), 7.30 (dd, J=2.75, 2.75 Hz, 1 H), 6.916 (d,J=9.34 Hz, 1 H),
6.63 (dd, J=2.47,2.48 Hz, 1 H), 3.98 (s, 2 H), 3.48 (s, 3 H), 3.06 (d, J=5.22 Hz, 3 H).
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car boxam de -113-Ex. Structure Name WH+ H C
N-[4-({2-[(3-tert-butyl-4-chloro- 119

W@ b@spsRaim no] - 1- met hyl - 1 Hbenzi m dazo! - PCT/US2004/034179
5-yl }oxy)pyridin-2- 534.1 HC
yi ] pi peri di ne- 4- car boxam de /~CH
N-[4- ({2-K4-ch!oro-3-isopropyl~ 20

2. p&m@ésjmﬁ%m}%xm MH A iméthelnz-i{ (4-@dfladromethyl)phenyl]amino}-1H-

%W%f¥%%dé ld}g@%¥T2§%¥$ng sg[dani 4- car boxani de

nmet hyl ) phenyl ] amno}-1 H 511.5 o
benzi m dazol - 5-yl ) oxy] pyri di n-2- HFE

yl |per|d|ne+4 carbp&
O} (trlfruhéerooH 22

H
o N
mg,g m&w lpgethyl -1 Hf THN{/;©/ \@N( \fOlA?
benzi m dazol - 5-yl )oxy] py in-2- 546 H HN Z

yl } pi peri di ne- 4- car boxam de N

N-{4-[ (2-{[@pchl oro- 4- ¥ fl uoro- 2 3 76c

met hyl ) phenyl ] am no} 3. Jre®miylink - 1Hbenzi m dazol -

5-yl ) oxy] pyri di n- 2-

A suspension of methoxyacetamide 76b (1 eq) and 10% Pd/C (10 mol %) in
methanol (4 mL) was charged with H; and the resulting reaction mixture was maintained
under a H, atmosphere for 1 h at rt. The mixture was filtered and the remaining solids
washed thoroughly with EtOAc and methanol. The combined organic portions were
evaporated to afford 272 mg of a brown residue as the phenylene diamine, which was
carried forward without further purification.

The above diamine (1 eq) was dissolved in methanol (2 mL) and 4-trifluoromethyl
phenylthioisocyanate (1 eq) was added. The reaction was maintained for 16 h. Pyridine
(3 eq) was added to the reaction, followed by ferric chloride (1.1 eq). The resulting dark
reaction mixture was maintained at rt for 16 h, then suspended in saturated aqueous
Na,COs3 solution, and filtered with Celite. The remaining solids were washed with
EtOAc and the combined filtrate was partitioned and separated. The aqueous portion was
extracted with EtOAc (3 X) and the combined organic portions were washed with brine,
dried (MgSO,), and evaporated. Purification by semi-prep HPLC gave 76¢ as the TFA
salt. LCMS m/z 474.2 (MH"), tg = 2.24 min.

Example 75
Synthesis of N~2~-isopropyl-N~1~-{4-[(1-methyl-2-{[4-

(trifluoromethyl)phenyl]amino }-1H-benzimidazol-5-yl)oxv]pvridin-2-y1} elycinamide

F

iohehse
/
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546 H C yl } pi peri di ne-4-carboxam de H C
N-[4-({2-[(3-tert-butyl phenyl)am no]- 4

wo p@slyi273H benzi m dazol - 5-yl } - oxy) py PCT/US2004/034179
ridin-2-yl]-1-isopropy |- 541.7 HC
pi peri di ne-4-carboxam de H
N-[4-({2~[(3-tert-butyl phenyl)am no]- 2 5

1. Spethbss ofl {4k A ethiykdanzmi-3 Hitro-phenoxy)-pyridin-2-ylcarbamoyl]-methyl }-

[]1-1-ethyl- 527.7

carpeh R S et b e WG - 1
-ethyl -N-[4-({2-[(3-isopropyl- 2 6 Q
phenyl)am no]-1-methyl -® Hy (J T T T

benm i dazol< 54w } oxy) Higgs 2- 513N -Boc
yl]plﬂgﬂldﬂne 4- carboxantde—1#4- Ex. S ta[g]&a%;\

NN - et hy | -ARNEYHATDDMF( 4- f IMadY¥ 0-3-

[ sopropyl phenyl) am no]solc @@t hyl - 531.6 T

1H benzi nyglazol - 5-yl }oxy) pyridin-2- HC 77b

yl ] pi peri di ne- 4-car boxam de H

N-[4-({2-[(4-chloro-3-isopropyl- 2 8

gheﬂyl 3 asolutioh- 4F MNE’[ 45 &) and dry DMF (75 mL) was added tert-

enzi m dazo| - 5-y ridi -yl ].- .

But(gyﬁ%;p%q%gp}n@rqqgnqagél(gg )glg}nl re%ulldng %éhslti%n rl}'la%lte]ﬁned at 1t for 30
min, at which time HATU (2 eq) was added, and continued stirring at 1t for 1 hour. 77a
(1 eq) was added, the flask was sealed and the resulting solution was heated to 50 °C
overnight. Crude product was partitioned between EtOAc and water, the layers were
separated and the aqueous layer was extracted with EtOAc (3 X). The combined organic
portions were washed with brine, dried (MgSO4), concentrated, and the resulting residue
was adsorbed onto SiO,. Purification by flash chromatography (0.5 : 99.5,0.75 : 99.25, 1

: 99, 2 : 98, methanol-CH,Cl,) gave 4.11 g of a bright orange solid as 77b.
2. Synthesis of 2-Amino-N-{4-[1-methyl-2-(4-trifluoromethyl-phenylamino)-1H-
benzoimidazol-5-yloxy]-pyridin-2-yl}-acetamide

1. 10% Pd/C, Hy, MeOH F3C,

ey Q) :
N QO X N NH
2 2
Mﬁﬁ/m ws O
/

MeOH

3. FeCls, pyridine
77b 4. TFA, CH.Cl 77¢c

A suspension of 77b (1 eq) and 10% Pd/C (10 mol %) in methanol (4 mL) was
charged with H, and the resulting reaction mixture was maintained under a Hp
atmosphere for 1 h at rt. The mixture was filtered and the remaining solids washed
thoroughly with EtOAc and methanol. The combined organic portions were evaporated
to afford 380 mg of a brown residue as the phenylene diamine, which was carried forward

without further purification.
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HO H N-[4-({2-[(3-tert-butyl-4-chloro- 9
pheny!)am no] - 1- net hyl -1 Hbenzi m dazol -

WG 2005087293 pyridin-2-yl]- 562.1 HC PCT/US2004/034179

1- et hyl pi peri di ne- 4- car boxam de

l-ethyl -N-{4-[(1-methyl-2-{[4- O
(trifluoronethyl)phenyl]am no}-1HH

benzTid almxe Hidmiyé ][loefcy)]vwrdhﬁblﬂe@m 128Bafol (2 mL) and 4-trifluoromethyl

p%%lﬁluﬁlf@ééy{%ﬁt%&ﬁeaﬂygg g%@fii flhgaeastion was maintained for 16 h. Pyridine
nagyh ek bﬂml%@ @a@ﬁ’&irt %l@%ﬁﬁ %rr'i_ébaﬁéﬁﬁg ﬂalz &q). The resulting dark

5 [ ) oxy] pyri
reactémhlyibftmpewasj mamtdme@rabmb(ﬁm IEEthh]:nVsusﬁéﬂde in saturated aqueous

N%FQE{S létﬁ?/q,] cﬁnd[t4 llIﬁ(g %ﬁ }&dﬂg‘ég; Crglzl@}mng_ solids were washed with

EtG)-Ad e}n@ﬂﬁ Bthbiabd fiflrat®¢ds Kaﬂlgﬁed and Se%ﬁfftﬁi The aqueous portion was
%@ peri di ne- 4- car boxam de
exi@ag

tgd (vs{rQ]_ EQAG (3u¥) @ncgthemmbumil qnmq bdrtions were washed with brine,

dr%H]rqg/%%Ol%i iﬁ éa%?%%tg&(yfgyrl din-2-yl]- 545.7

1- i SKHRr @pyYdi gquém@baﬂﬁdé -(1He& 6As b@%ﬂm&ﬁ it Al 1 M) and
t4-( 4-chl oro-3-isop ro%Y phenyl)
trlgmrﬁgc]etlf aﬁaélt(]&9|eq)_|_was added. The resulting solution was maintained at rt for 16

h. b@ﬂﬁe'ﬂr@@tﬁ? ™ %hk%%e%yc{o%, r&ng tl){erﬂ neu%raﬁze]d with saturated aqueous
Na;COj3 solution. The aqueous portion was extracted with EtOAc (3 X) and the
combined organic portions were washed with brine, dried (MgSOy), and evaporated to

give 20 mg of 77¢ as a brownish semi-solid.

3. Synthesis of N~2~-isopropyl-N~1~-{4-[(1-methyl-2-{ [4-(trifluoromethyl)phenyl]-
amino}-1H-benzimidazol-5-yl)oxy]pyridin-2-y1} glycinamide

FaC FaG

H

9 I PO

N N

Sevhe s lF SIS o R a4 5
N - =

/ NaBH(OAc); /

77c MeOH 77d

A solution of 77¢ (1 eq) and acetone (2 eq) in MeOH (100 uL)) was maintained at
1t for 30 min. NaBH(OAc); (3 eq) was added and resulting suspension continued stirring
for 30 min. Crude product was concentrated down, then partitioned between EtOAc and
water, the layers were separated and the aqueous layer was extracted with EtOAc 3 X).
The combined organic portions were washed with brine, dried (MgS04), concentrated.
Resulting residue was dissolved in DSMO and purified on semi-prep HPLC to give 77d
as the TFA salt. LCMS m/z 499.1 (MH"), fz = 2.00 min.
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1-i sopropyl pi peri di ne-4- H C carboxam de -115- Ex.
Structure Name |MH+#+ H C OH CH

WORG04087223 [ (3-tert - butyl -4-chl orophenyl) PCT/US2004/034179
amno]-1-methyl-1 H 135
benzi m dazol - 5-yl } oxy) pyriclin-2-yl]- 576.2
1-isopropyl pi peri di ne-4- carboxam de
N-{4-[(2-{[3-chloro-4- (trkihper'% 136
met hyl ) phenyl ] am no} - 1- nﬁ't"WP—“lﬁHbenzi m da2

Syhthesi¥ lof B0y Ly § 2 (4=fRroyd-B=tetvaltdy dtd fGah-3 -ylphenyl)amino]-1-methyl-1H-
- et hyl pi peri di ne-4-carboxam de
N- [ 4- ( b&adufrRlarsleibpid pyhphediut2) yi]-N3-2~-isopropylglycinamide
arni no] - 1- met hyl - 1H benzi m dazol -
5-yl }oxy) pyridin-2-yl }-3-piperidin-4- 513.7 H
yl propanam de H H
N-[4-({2-[(3-tert-bufy] phenyl)am no]- 38 1
-net hyl - 1H benzi ni oIN-5- | Lox§ ] rlid
in~2-y|]-3-piperidinmA(:E:jxﬁiEHYﬁgﬁopananide HC
N-[ 4- ({2-[(4-fl uoro-3-i/Sopropyl - 39
phenyl ) am no] - 1- net hyl -1 Hbenzi m dazol -
5-yl }oxy) pyridin-2-yl]-

5 Synthesized as described above in Example 75 using 3-(2-fluoro-5-

isothiocyanato-phenyl)-tetrahydro-furan. LCMS m/z 519.2 (MH"), R, 1.80 min.

Example 77
Synthesis of N~1~-{4-[(2-{[2-fluoro-5-(trifluoromethyl)phenyl]amino }-1-methyl-1H-

benzimidazol-5-yDoxylpyridin-2-y1} -N~2~-isopropylglycinamide

CF3

Qﬁﬁ"@“ﬂ*
/

10

Synthesized as described above in Example 75 wusing 2-fluoro-5-

trifluoromethylphenyl isothiocyanate. LCMS m1/z 517.3 (MH"), R, 2.02 min.

Example 78
Synthesis of N~1~-[4-({2-[(4-fluoro-3-isopropylphenyl)amino]-1-methyl-1H-

15 benzimidazol-5-v1} oxv)pvridin-2-vl1]-N~2~-isopropylglycinamide

5' N 0. R J\
U
/

Synthesized as described above in Example 75 using 4-fluoro-3-isopropylphenyl
isothiocyanate. LCMS m/z 491.2 (MH"), R; 2.05 min.
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531.6 H C 3-pi peridin-4-yl propanam de
N-[4-({2-[(4-chloro-3-isopropyl- 4 0
W@ b@spsRaim noj - 1- net hyl - 1Hbenzi m dazol - PCT/US2004/034179

5-yl }oxy)pyridin-2-yl]- 548.1
3- pi peridin-4-yl propanamde d / - CH
N-[4-({2-[(3-tert-butyl-4-chloro- 4 1
phenyl )am no] - 1-net hyl -1 dazol -

5-yl }oxy) pyridin-2-yl]- %ﬁ#—ﬁ@

3- BiyR@ksidl oNNA1 Y[ IPAD Mo 5Hsdprépylptenyl)amino]-1-methyl-1H-
N-{4-[(2-{[4-chloro-3-(trifluoro- 4 2
et hy| bphvémidayeins -shbxHpyrtiny?-yi]-Ndsenzbpropezhicinamide
5-yl)oxy] pyridin-2-yl}- 574 HC
3- pi peridin-4-yl propanam de -116- Ex. Structure Nane
M+ N-{4-[(2-{[4-chloro-3-(trifluoro- 143
met hyl ) phenyl ] ani naf -)1- et hyl - - H560J:
benzi m dazol - 5-yl ) @ JQ}@E@«QWS
1- met hyl pi peri di ne- 4- carbexamd€ °©
N-{4-[(2-{[3-chloro-4-(trifluoro- 144
net hyl ) phenyl ] am no} - 1- et hyl - -

5 beng;, h]gﬁf ee;a?%ééj:ﬁlg@&y%bgié (ll)lggQa%gDélﬂS ustp®2-Fluoro-5-isopropylphenyl
1soth10cyanate LCMS m/z 491.2 (MH"), R; 2.09 min.

Example 80
Synthesis of N~2~-cyclopentyl-N~1~-[4-({2-[(4-fluoro-3-tetrahvdrofuran-3-

ylphenyl)amino]-1-methyl-1H-benzimidazol-5-y1} oxv)pyridin-2-vl]glycinamide

o)

F
tf s
O RONY

/

10

Synthesized as described above in Example 75 using cyclopropanone and 3-(2-
fluoro-5-isothiocyanato-phenyl)-tetrahydro-furan. LCMS m/z 545.1 (MH"), R, 2.86 min.

Example 81
Svnthesis of 1-isopropvlazetidin-3-yl 4-[(1-methvl-2-{[4-(trifluoromethyl)-

15 phenvllamino}-1H-benzimidazol-5-yDoxy]pyridin-2-ylcarbamate

F

Fz%%
ST T
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CH N-[4-({2-[(4-ethyl phenyl)am no]-1- 145
nmet hyl - 1H benzi m dazol - 5-yl } oxy)- 485.6
WEsa31272- vyl | - 1- met hyl pi peri di ne-4- HC car boxeoi/us2084/034179
N-{4-[(2-{[4-fluoro-3-(trifluoro- 146
met hyl ) phenyl ] am no} - 1- net hyl - 1Hbenzi m dazol -
5-yl)oxy] pyridin-2-yl}- 543.5 HC
Stép reSmtheipef i3c{i4n(a=Mem§rahﬁmmrﬂ@oJﬁh&o@@-pmlcﬁﬂj-ylcarbamoyloxy]-

N-[4-({2-](3-tert-butyl phenyl)am no]- 147
) | CTIDBER ST oot

yl }oxy) pyridin-2-yl]-3-(1-nmethyl- 541.7 HC

pi peri di n-4-yl)propananm de J - CH

N-[4-({2-t(3-isopropyl phenyl)- 148

agi no] - 1- met hyj - 1H,bgAazi,ppda%0] o H

55[1’35‘l ?R@(ﬁ\m 2y 123 (4 met Ryl - %QZL@/O\@/NTO\D
PRI i n-44 ) propaganide H C CH .y N O NBOC
N-[4- ({2-[(4-fluoros Sﬂm%gmug,g%pgenyﬁ

am no] - 18t hyl -1 H 149 83b

benzi m dazol - 5-yl } oxy) pyridin-2-yl]- 545.7

3- (1- net hyl pi peri di n- 4-

To a suspension of acid 1 (1 eq.) in dry THF (10 mL) at 0 °C was added
triethylamine (3.0 eq.) and the resulting reaction was maintained at 0 °C for 45 min to
afford a homogenous solution. Diphenylphosphoryl azide (DPPA, 1.1 eq) was added and
the reaction was maintained o/n allowing the cooling bath to expire. The reaction was
concentrated and the resulting residue dissolved in CH,Cl,. The organic portion was
washed with saturated NaHCO; (3 X) and the combined aqueous phases were extracted
with CH,Cl,. The combined organic portions were dried (MgSOQy), filtered, and
concentrated. The remaining residue was suspended in toluene. To this suspension was
added N-BOC azetidin-2-ol (1 eq) and the reaction mixture was heated to and maintained
at 100 °C for 1h. The reaction was then allowed to cool to rt and concentrated. The
residue was dissolved in CH,Cl, and washed with saturated Na,CO; (3 X). The
combined aqueous phases were extracted with CH,Cl, and the combined organic layers
were washed with Na,COs and brine, dried (MgSQ,), and evaporated. The crude residue
was adsorbed onto SiO; and purified by flash chromatography (9 : 1,4 :1,2:1,1:1
hexanes-EtOAc) to furnish 625 mg (70%) of a light orange solid as 2: 1H NMR (300
MHz, CDCl;) § 9.32 (br, s, 1 H), 8.17 (d, /= 6.0 Hz, 1 H), 8.06 (br dd, J= 5.0, 10.2 Hz, 1
H), 7.96 (d, J=2.8 Hz, 1 H), 7.52 (d, J = 2.5 Hz, 1 H), 7.30 (dd, J = 2.8, 9.2 Hz, 1 H),
6.93 (d, /=92 Hz, 1 H), 6.57 (dd, J=2.5, 6.0 Hz, 1 H), 5.18 (dddd, J=4.4, 4.4, 6.9, 6.9

Hz, 1 H), 4.25 (ddd, J =0.8, 6.9, 10.1 Hz, 2 H), 3.94 (ddd, J = 0.8, 4.4, 10.1 Hz, 2 H),
3.07 (d,J=5.2 Hz, 3 H), 1.43 (br s, 9 H).
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yl ) propanam de H
N-[4-({2-[(4-chl oro-3-isopropyl phenyl)

w@rioso37213 net hyl -1 H 150 PCT/US2004/034179
benzi m dazol - 5-yl } oxy) pyridin-2-yl]- 562.1
3-(1- et hyl pi peridin-4-yl)- HC propanam de -117-Ex.
Structure Nane M+ HC/ - HOA CH

Sted: 48 t%esﬁlé t8f 3-{4-(3 ahiﬁle Amethlyntphehgoky)-pyridin-2-
am no me
y ca@@mqaica@i-éw@l}q }-@%&bmswq afichtept-Butylesteys 2 U
3 (1- met hyl pi peridin-4-yl)- H C propanam de
4- [(2 {[4+ch| oro-3-(trifluoronethy I)IZN

H
Y t hyl_- 1°%EC Yepy Oy My ©
@mm NBOky] pyri di;n-2-y!}- 58&:© @ \E'I“BOC
3-(1-ne hylplperldln-4-yl)- H C propanam de H C CH -
CH N-[4-832-[(3-tert- butyl pheny')am no]- 53 1 8¢
- net hyl - 1H benzi ni dazol - '

g:( ﬁ) p;‘/léﬁlpglléﬁrl]q)rg p glt@a@&pﬁ%%é&? 'S%Z}" K/Ie%}? (8 mL) was sparged with
ar n[o‘k/ef t? ‘hih3 %@‘%qﬂf/@ RplipRs Ws)add&flgr(lx one portion and the reaction vessel

- 1H benzi m dazol -
seaﬁe@lW}th)ﬁyt)lmpma:y storogk fitted (v2threehlogy filled with hydrogen. The reaction

mixture was purged with hydrogen and the reaction maintained at rt over 3h. The

reaction was filtered through Celite and the filtrate was concentrated to give 474 mg
(94%) of a brown residue as 83c. The material was carried forward without further

purification: LCMS m/z 430.3 (MH+), fr = 2.07 min.

Step 3: 1-isopropylazetidin-3-y1 4-[(1-methyl-2-{[4-(trifluoromethyl)phenyl]amino }-1H-
benzimidazol-5-yl)oxy]pyridin-2-ylcarbamate

FaC.

R 1 O\Ncs DME H

HoN o} N N\H/O . . N o N. O

l Y

N 0O NBOC - HN— !

MeHN 2. FeCly, pyridine N -.N O N
3. TFA, CHoCl / T
4. NaB(OAc)3H, acteone

MeOH
83c 83d

4-Trifluoromethyl phenylthioisocyanate (1.3 eq.) was added to a solution of
diamine 83c¢ (1 eq.) in dry DME (10 mL) and the reaction was maintained at rt for 14 h.
Pyridine (3 eq.) was added and the reaction cooled to 0 °C. FeCls (1.2 eq.) was added in
one portion and the resulting reaction was maintained at 0 °C for 5 min, then at rt for 12
h. The reaction was concentrated and partitioned with EtOAc and saturated Na,COs.
The resulting mixture was filtered through Celite and the remaining solids washed with
EtOAc. The combined phases were then partitioned and separated. The organic phase
was washed with saturated Na,COs; (3 X) and the combined aqueous portions were
extracted with EtOAc. The combined organic portions were washed with brine, dried
(MgSO,), and concentrated. The crude residue was adsorbed onto SiO, and purified by

flash chromatography (2 : 1 hexanes-acetone). The resulting material was dissolved in
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543.7 H C et hyl ) pi peri di ne-4-carboxam de F V CH
N-[4-({2-[(4-fluoro-3-isopropyl phenyl)

wW@nioso37213 met hyl -1 H 55 PCT/US2004/034179

benzi m dazol - 5-yl } oxy) pyridin-2-yl]- 561.7 1
- (2-met hoxyet hyl ) pi peri di ne-4- H C carboxam de H
N-t4-({2-[(4-chloro-3-isopropyl phenyl)

CéhCh»d]ﬁl -mE Jyerehted -wittHIFA (1 mL) and the resulting reaction maintained at rt for 2

dazol di n- 2-
b P et yar i poiHl et gk B shdcsagymated NesCOs.
The [of‘gahfozpﬂa(sg’ V&a@ r\ﬁa'sﬁé’d Wlthds’aﬁﬁ‘étedl KRbeoy t?) X) and the combined aqueous

am no] - 1- net
porsions meﬁ%zmra(&e@mtbx@ﬁgﬁyln i(8i20- 2The }:emBQEd Prganic phases were dried

(M%%QQ)? Tnzﬁo% %%$t at%;P ﬁ?‘? fr?sbllt?r@eregﬁduy was célasrsct))lcx)feél ?\?e(fH I}|_2{mL) and

trﬁﬁé@yhﬂlpdiﬁébwe];ﬁﬁf 5&}01113 ARNYB(GAE): 1. The react1on was maintained at rt
benzi m dazol - 5-yl ) ] ridin-2-yl}- 604 XX 1
far(14 hrandy 91=1)tmtqs‘<ye rreidpe W@Sé Theneperided in E1@AExnd washed

wﬁ?{aﬂﬁé% [g(\@‘ﬁew%ﬁ f/:ﬁ % c eocro(% %endyﬁm}dlc aqueous phases were made

basii (3 =18)rwt Mdditidn 6F 1 D5WaWH solution. The resulting cloudy aqueous phase

b d din-2-yl]- 578.1 1
B SR A N 5 ROl Pl e OO AP S eApTaevere dred (MESO)

a Eé‘nc@ﬁt%at@& 3‘Ith% %51%&&2% egmgy\#e)saﬂtﬂ&] puritd by preparative HPLC and

-nmet hyl - 1H benzim
reggystivyted di the2mphd mbsylptepalilto nffdxd B2 Mgrofy bub avdmisdid: 'H NMR

Jolntet ! ColoD) 53R @Y SR ) 1), 773 (d, /= 8.9 Hz, 2 1), 7.69 (d, = 8.9
Hz, 2 H), 7.49 (d, J= 8.7 Hz, 1 H), 7.38 (d, /= 2.2. Hz, 1 H), 7.19 (d, /= 2.2 Hz, 1 H),
7.03 (dd, J=2.2 8.7 Hz, 1 H), 6.65 (dd, J=2.2, 5.9 Hz, 1 H), 5.19 (m, 1 H), 4.50 (app
dd, J=6.8, 11.7 Hz, 2 H), 4.24 (app dd, J = 4.9, 11.7 Hz, 2 H), 3.49 (dddd, J= 6.6, 6.6,
6.6, 6.6 Hz, 1 H), 2.69 (s, 3 H), 1.24 (d, J = 6.6 Hz, 6 H); LCMS m/z 541.1 (MED), fg =
2.03 min.

Example 82

Synthesis of various intermediates for use in the benzimidazole ring formation are

described in this example.

Example 82a. 4-fluoro-3-cyclopentyl-1-nitrobenzene

SRS SRy

In a steel pressure vessel with stirbar, sodium acetate (4eq), tetrabutylammonium
bromide (1 eq) and Pd(dppf)CL,-CH,Cl, (.03 eq) were suspended in DMA
(dimethylacetamide, 0.2M). Nitrogen was bubbled through 10 minutes, then 2—ﬂuoro-1-
iodobenzene (1 eq) and cyclopentene (5eq) were added. The vessel was sealed and heated

at 140°C, 14hrs. The vessel was then cooled to RT, the contents were diluted (ethyl
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30

161 am no] - 1- et hyl - 1H benzi m dazol -
5-yl }oxy) pyri din-2-yl]-4-norpholin- 529.7
wd2goslosanam de N- [4-({2 -[(4 -fluoro - 3i s- opPOPYE2004/034179
62 phenyl)am no]-1-methyl-1 H L - H
benzi m dazol - 5-yl } oxy) pyridin-2-yl]- 547.6 H C
4- nor phol i n-4-yl butanam de d, > CH
acd‘thtb)ﬂ} Wihefl (shicedssively- Sdthswepen{@x);, a3 NaHCOs;, NaCl, then dried over

%1%2‘2322 &1631'9‘1[@ %&ﬁ?@?ﬁ? gg(gno;l&/ thorggtggrfpph(?,%ethyl acetate in

hefan@? Bﬁ) Eﬂ’ilch% Yo audsansad Q@eﬁ'&@a%mture of olefin isomers (83%).
ert but'yl -4-chl oro- 64

p h e ﬂmd)@mm@c}n dvarpalsdium olyarboin gay b0%w/w) in methanol (60 mL) at

SO%E%BE%I? ?%{VIE% %Bétté :;}gmggeggqlll ailg aliane 2'fluorophenylcyclopentane.
N[ 4 édieidd 8f @ﬁﬁ&mpnwl@ia yﬁthﬁéﬁxm]enc ﬁﬁlﬁdnuex 0.2M) was cooled
-nmet hyl - 1H benzi m dazol - cédégldln
n

to —((fﬂwﬁulfunwmdd&@ nmketlﬁ(w/v)p‘iv@iead llmmﬁlrlmsbm aid i 1dS eq),
drogrv&no] A ﬁteﬁ['ré(?%{}+ﬁj§\r ?_l_cggrgél%%? RPELRNGWAD allowed to warm to RT. After

30 btz atMRdqazDlLE %hwhkdmohﬁﬂété deactidny | The Miknfre Ivas poured onto ice,
(2- hydroxyet hyl ) pi per.i di ne-4- car boxam de -119- Ex.
extegotesk {9 & lmém@ HX. Geneqabipgd eft(asvts Welsr Washep Hwpgpsyively with

2 STk g SRRl 8 bl

oil4Flg$h qﬂ‘troman@mpﬂlg (3% ethyl acetate in hexanes on silica gel) provides 4-fluoro-3-
cyclopentyl-1-nitrobenzene (48% yield)

Example 82b. Synthesis of 1-tert-butyl-4-fluorobenzene

In a steel bomb were combined 4-tert-butyl aniline (leq) and 70% hydrogen
fluoride-pyridine (25g/gm aniline). Sodium nitrite (1.5eq) was then added portion wise
over 5 minutes. The resulting solution was allowed to stir for 1h at room temperature and
then the bomb was sealed and heated at 85°C for 1h. Solution was then quenched with
water/ice and extracted with ethyl ether. Organics washed with brine and dried with
sodium sulfate and concentrated to afford 1-tert-butyl-4-fluorobenzene.

'H NMR (DMSO, & ppm): 1.22(9H, s), 7.07 (2H, t), 7.38 (2H, dd)

Example 82¢. Synthesis of 4-tert-butyl-1-fluoro-2-nitrobenzene

1-tert-butyl-4-fluorobenzene (leq) was dissolved in concentrated sulfuric acid
(1.65M) and cooled to 0°C in an ice/water bath. Potassium nitrate(leq) was then added in
small portions as to allow the temperature of the reaction not to exceed 7°C. After
complete addition the mixture was allowed to stir for an additional 30 minutes, then
poured onto ice/water and extracted with ethyl acetate. Organics were washed with a
saturated solution of sodium bicarbonate, brine and dried with sodium sulfate and
concentrated. Crude mixture was purified by flash chromatography on silica.

(85%Hex:15%EtOAc) to afford 4-tert-butyl-1-fluoro-2-nitrobenzene.

'HNMR (CDCls, & ppm): 1.3(9H, s), 7.2(1H, dd), 7.62(1H, ddd), 8.03(1H, dd)
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HN[4-({2-[(3-tert-butyl-4-chloro- -
phenyl )am no]-1-nethyi-1 H 168

whewsiosizdnzol - 5-yl }oxy) pyridin-2-yl]- 604.2 HHPCI/@8R04/034179
3-(1-isopropyl pi peridin-4-yl)- propanam de H X-CH
N~1~-[4-({2-[(3-tert-buty! phenyl)- 169
am no] - 1- et hyl - 1H benzi m dazol - 5-yl } oxy)

Exaympldi8ad 2 Syhthedik oR5-tarebinyl-2- fhﬁﬂﬂﬁnﬂn&hﬁhﬂ; gl yci nam de

pher-rtj_% % gﬂcﬁgﬁyi\k]ﬂ]@g‘%%ﬁﬁ 0 4@{1:1;: 1#1%516312%0 wa ac?c{) da ca%a];gtic amount

of Spaflalify )o%y Eéu@bﬁ‘ @09@)] Tﬂ@%n&ﬁﬁ'e Ny&dHallowed to stir for 1h at room
2--nmet hyl gl ycinam de H, C

telma{une phder[qn2atfriogpirese 5 hsd;pgcxpy Mixtiira was filtered though celite and

co BN P T2y Eﬁr'ﬁ%%‘ifq%' o
M&HREFrEteRyY | gl yci nami de H N~2~- met hyl -
~-{4-[(1-nethyl-2- 172

{[4-(trifluoronet henyl ] am no} -
Expmple §3¢- ﬁﬂ&h‘?ﬂl&‘?Sﬁ];yf(??;gkwﬁmﬁephe@l)emo@ CH, V

y!} ghyed nam A%k equipped with an internal thermometer was added sulfuric acid
and cooled to —10°C in an ice/salt/water batch. 2'-fluoroacetophenone(leq) in sulfuric
acid was added dropwise over 10 minutes via addition funnel to produce a solution of
0.2M. Nitric acid (1.15eq) in sulfuric acid was then added dropwise at a rate not to
exceed 5°C. After complete addition resulting solution was allowed to stir at for 30
minutes. Solution was poured onto ice and extracted with ethyl acetate. Organics were
washed with a saturated solution of sodium bicarbonate, brine, dried with sodium sulfate
and concentrated. Crude product was purified using flash chromatography
(85%Hex:15%EtoAc) on silica to afford 1-(2-fluoro-5-nitrophenyl)ethanone.

'"H NMR (CDCls, § ppm): 2.7(3H,s), 7.28(1H,t), 8.4(1H,m), 8.8(1H,dd)

Example 82f. Synthesis of 1-fluoro-4-nitro-2-(prop-1-en-2-yl)benzene

KHMDS(1eq) in toluene is added dropwise over 5 minutes to a stirred suspension
of triphenylphosphinemethyl bromide(1.2eq) in THF at —78°C under nitrogen. After
complete addition solution is allowed to warm to room temperature for 5 minutes then
cooled a second time to —78°C. 1-(2-fluoro-5-nitrophenyl)ethanone(leq) in THF is then
added via cannulla into the cold suspension over 10 minutes. Resulting mixture is then
allowed to warm to room temperature and stirred for 1h. Solvent is then removed under
reduced pressure, cyclohexane is then added and mixture heated briefly to reflux, cooled
to room temperature, filtered and filtrate concentrated. Crude product is purified using
flash chromatography(85%Hex:15%FEtoAc) on silica to afford 1-fluoro-4-nitro-2-(prop-1-
en-2-yl)benzene.
"H NMR (CDCls, & ppm): 2.15(3H,s), 5.25(2H,d), 7.19(1H,¢t), 8.1(1H,m), 8.2(1H,dd)
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1-isopropyl -N-{4-[(1-nmethyl-2-{[4- 73
(trifluoronethyl)phenyl]am no}-1Hbenzi m dazol - .
WG 20065087293 pyri di n-2- 553. 6 yl }pi peridi ne- 4- car PORERI00€034179
N-[4-({2-[(2,5-difluorophenyl)- 74
am no] - 1- net hyl - 1H- benzi m dazol -
5-yl }oxy) pyridin-2-yl]-2-(4-isopropyl- 536.6 GH
E?{Eﬁmézgn Synthegin2 €2-dhvocte 5-nit26phEny])-Stmethyloxieadsame M+

(o SR ERRS ) G hoset bl bhgdent by (Rt rdifslued  in
dldﬂéﬂaﬁi&ﬂaﬁ Sard 88ted 16 C-1ldow | dsergy hRY ;}bgbﬂﬁ@a‘%} baHE LA Witrogen.

é 2-chl oro-5-(trifluoraoneth
é ﬁyﬂ ef) g} dichloranpgthaie Was the@ added dropwise and resulting solution

OBt BRI SR )5 SR St v ot

witlh [1994( {Sé?dl[u(nZsﬁlﬁtéQ mephaiet) with nefurdked 16iGtion of sodium bicarbonate,
| - 1H benzi m dazol - 5-yl } oxy) -
exgﬁ,qtf:% Vﬁﬂgdlyh]]orogne(tbraqes opFgAmds-wag gvaghed with brine, dried with sodium

suﬁét?frﬁiz fﬂn&nﬁﬁ?eace%éj Drdift WE %ﬁ&lf Yith flash chromatography
(83%oBlekt H%Em:Arcintthtfftyﬂ )Zpdzeﬂmdrl)émlﬁﬁl}henyl) 2-methy10x1rane

B G ok mami T AHES %%H i B3@HD: T20Eb o)

8. eM)a) ami no} - 1-met hyl -1 H

Example 82h. Synthesis of 2-(2-fluoro-5-nitrophenyl) propanal
2-(2-fluoro-5-nitrophenyl)-2-methyloxirane (leq) was dissolved in ethyl ether
(ImL) under nitrogen. BFs-etherate (0.87eq) was added dropwise at room temperature
and after complete addition solution was allowed to stir for 1h. Solution was then
quenched with water, extracted with ethyl ether. Organics washed with brine, dried with
sodium sulfate and concentrated. Crude product was purified using flash chromatography
(85%Hex: 15%EtOAc) on silica to afford 2-(2-fluoro-5-nitrophenyl) propanal.
'H NMR (CDCls, § ppm): 1.5(3H.d), 3.9(1H,c), 7.2(1H,t), 8.15(1H,dd), 8.21(1H,m),
9.7(1H,s)

Example 82i. Synthesis of 2-(2-fluoro-5-nitrophenyl)-2-methylpent-4-enal

To a solution of palladium acetate (0.leq), triphenylphosphine (0.2eq), lithium
chloride (1.0eq) in THF were sequentially added 2-(2-fluoro-5-nitrophenyl) propanal
(1.1eq) in THF, allyl alcohol (1.0eq), triethylamine (1.2eq) and triethylborane (2.4eq)
under nitrogen at room temperature. Solution was allowed to stir for 2h. Mixture was
diluted with saturated éolution of sodium bicarbonate, extracted with ethyl acetate.
Organics were washed with brine, dried with sodium sulfate and concentrated. Crude
product was purified using flash chromatography (85%Hex: 15%FEtoAc) on silica to
afford 2-(2-fluoro-5-nitrophenyl)-2-methylpent-4-enal.
'H NMR (CDClL, § ppm): 1.5(3H, s), 2.6-2.85(2H, m), 5.12H,m), 5.5(1H,m), 7.2(1H,t),
8.2(2H,m), 9.7(1H,d)
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179 benzi m dazol - 5-yl )oxy] pyridin-2-yl}- 602.6
2-[4-(2-nmet hoxyet hyl ) pi perazi n-1- yl]acetam de
wWoRq4044087223 {t 2-chl oro-5-(trifluoro- 80 PCT/US2004/034179
met hyl ) phenyl ] am no} - 1- net hyl -1 Hbenzi m dazol -
5-yl)oxy] pyridin-2-yl}- 589
2- (4-et hyl pi perazin-1-yl)acet am de
Exadwplé-8{. ZSjr[tBemtbfcﬂ-@-ﬂucﬁmri -hitnopharybt hpiefhylbutane-1,4-diol

Eg?;;{th ngrqygewhi-#-ﬁw@p?pjff ?p[a (_le@19 vas dissolved  in

d e (Y jon=78°cyldzeet b
1c%%§1e?1%&n@?xﬁaﬂ grg %@?ﬁlﬁuomne{ hdz% o tHen bubbled through

the phhanyh Juatil ad}lud cn]et hvydls - nptlleled 8Air was t l)'{en passed through the solution

follg\%? by éhehﬁx%%é{ %@}% Eé@:hg%u}]e%léﬁl)} ﬁeg@{eﬁ{lgl atmn was allowed to

wartk itufeealﬂilmuﬂﬁd"'mth brine, extracted with dichloromethane.
N-{4t(2né‘n chIoroS(trlquoronethyI)
Or@h]@s]ywqrg @:} .vmﬂnépﬁym splfatg gmd concentrated to afford 2-(2-fluoro-5-

mtro ? %/xself)%)ﬁlicﬁy g ogu&( l‘%)oxam dlél the next step with no

pi’peridi ne- car

ﬁn@kﬂdﬂ&&ﬂakﬁﬁﬁﬁSOpropylphenyl) 184
am no] - 1- met hyl - 1H benzi m dazol -

Ex%p}%ﬂoxy@ﬁﬁ% %{%%ﬁ)fli@éqéfﬁrﬂ%p]lﬁ& trahydro 3-methylfuran
N- [ 5 ({ Zoldnt 6F trifkdnyihagshihd(@8H) Nl dickBRomethane at 0°C under
nitrogen was added dropwise triflic anhydride(leq). After 15 minutes 2-(2-fluoro-5-

nitrophenyl)-2-methylbutane-1,4-diol(leq)was added in dichloromethane followed by
potassium carbonate(leq). The resulting mixture was allowed to warm to room
temperature for Sh. To the mixture was added water and extracted with dichloromethane.
The organic layer was washed with brine and dried with sodium sulfate and concentrated.
Crude product was purified using flash chromatography (85%Hex:15%EtoAc) on silica
to afford 3-(2-fluoro-5-nitrophenyl)-tetrahydro-3-methylfuran.

'H NMR (CDCl, & ppm): 1.45(3H,s), 2.2-2.4(2H,m), 3.85(1H,d), 3.9-4.05(3H,m),
7.2(1H,t), 8.15(2H,m)

Example 821. Synthesis of 4-fluoro-3-(tetrahydro-3 -methylfuran-3-yl)benzenamine

To 3-(2-fluoro-5-nitrophenyl)-tetrahydro-3-methylfuran in methanol was added a
catalytic amount of palladium on carbon (10%). The mixture was allowed to stir for 1h at
room temperature under hydrogen atmosphere. Mixture was filtered though celite and
concentrated to afford 4-fluoro-3-(tetrahydro-3-methylfuran-3-yl)benzenamine.
MS: MH" =196
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N-[4-({2-[(4-chl oro-3-isopropyl phenyl)
amno]-1-methyl-1 H 186
benzi m dazol -5-yl }oxy) pyridin-2-yl]- 549.1 H
Exanple2uhyPrpaetiarz dHi4i(4-mythymoshafindteo-phéoLk)-pyridin-2-yl]-

tert-butyl -4-chl henyl
c"‘gérﬁ[“h%](aél%-e&@ﬁﬁrl TR A :

benzi m dazol -5-yl }oxy) pyridin-2-yl]- 563.1 H
2- (4- et hyl pi perazin 1 - HCCHyI)acetamde o OEt

N- b4 ( 54f ro- 3- henyl) o, OEt
arriznorreh M%I—I— 18”‘%%{8@SEP m\o
bestmi M~dazo -yl }oxy) pyr+gigve2-yl ] - Sméh

2- (4-met hyl pi perazin-1 - yl)acetam de

2- (4- met hyll pi perazin-1-yl)-N-{4-[(1- 89

met hyl -2-{[3-(trifluoronethyl)- <

phenyl ] am no} - 1H benzi m dazol -5- 540.6 CH

yl ) oxy] pyri di n-2-yl }acet am de - CH,

N-[ 4- ({2-t (3- i sopNERMPpheny! ) - C( v oF
am no] - 1- net hyl - 1H- benzi m daz =N

5-yl }oxy) pyridin-2-yl]-2- pyrro |d|n 1 485. 6

Ethyl chloroformate (2 eq.) was added to a stirring solution of aniline 1 (1 eq.)
and iProNEt (2 eq.) in dry THF (14 mL) at 0 °C. The reaction was allowed to warm to rt
over 2 h. The reaction concentrated and the resulting residue dissolved in EtOAc. The
organic phase was washed with saturated aqueous NaHCO; (3 X) and the combined
aqueous portions were extracted with EtOAc. The combined organic portions were
concentrated to give an orange residue as 2. The residue was dissolved in DMF (20 mL),
hydrazine monohydrate (1 eq.) added and the resulting reaction maintained at rt for 14 h.
The reaction volume was reduced and the remaining solution was partitioned between
EtOAc and water. The layers were separated and the aqueous phase extracted with
EtOAc (3 X). The combined organic layers were concentrated to give an orange solid as
3 which was carried forward without further purification: LCMS m/z 333.3 (MHY), #z =
2.29 min.

Example 82n. Synthesis of 4-(3-aminophenyl)-1-(2,2,2-trifluoroethyl)piperidin-4-ol (3)

rCF3
N
(CFB MgC!
N _— OH
* THF, -20°C to refiux
N(TMS),
NH,

0o
2
1
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N-[4-({2-[(4-fluoro-3-isopropyl- 191 phe
w@iopasi2nd] - 1- met hyl - 1 Hbenzi m dazol - PCT/US2004/034179
5-yl }oxy)pyridin-2-yl]- 503.6 HC
2-pyrrolidin-1-ylacetamde . X-CH
N-[4-({2-[(3-tert-butyl-4-chloro- 192
phenyqummﬂ]of]lmmmph}pbuﬁber(wmi%akﬁm as a 1M solution in dry THF

wap_ %9{&?1&% 55{{5 gn@qrég:%{n!aﬂ? ]déqlpvq;lents of grignard compound 2 (Aldrich) as a
21\%"5{)141’51[)5 3n e ?vhéjﬂ{eﬁ -adqdd c‘iﬂo&@vfk@ ] Hﬁ)};l:g%e R act1c1n stirred at —20°C for

) phenyl | am no} - 1- net
20511;15# )aﬁﬂyl]arbw Wwelinm t@roph} te@mnﬁe yhédhriefly refluxed.
({ll{?t.galn([j %VQS %ﬁ%l&gg & ?I;n glad) ScreH 'a.ncgghoe_'xcess of dilute aqueous HCI was

caﬂﬁﬁ@l b&c&ﬂ‘ N4 adad®b Bb’llutlé-n Bb@d!ﬁﬁrﬁ‘@@%@nate was added to bring the pH
5-yl}oxy) pyridin-2-yl]-

>72aq§ ¢ prngptrqu. gHtragietl a\(ﬁhcﬁhyl acetate Removal of organic solvent in vacuo
gave a Ll 5(1 3ngse r&nfb ! E gel)co UI]!’?I’? l:hromatography (30% ethyl acetate
Ry P taZ ot 2

ehz
in }ib)}&?é}’) Qympduﬁ& 2wk ]the%-fﬁbthérqimﬁeﬂ bl red9PQallizing om a hexane/ethyl

acetate solution to give a clear oil in a 75% yield. LCMS m/z 275.3 (MH")

Example 820. Synthesis of 3-[4-Methoxy-1-(2,2,2-trifluoro-ethyl)-piperidin-4-yl]-

(" o
N
iy NaH/DMF
iilMel/0°C
OMe
NH
4

To Compound 3 (leq) in dry DMF as a 1M solution was added 1.1eq of sodium

phenylamine

hydride at room temperature. This solution was allowed to react for 30mins. The
solution was then cool to 0°C and 1.1 eq of methyl iodine added. Reaction was then
slowly warmed to room temperature where water was added. The product was extracted
with ethyl acetate, washed with water, dried over magnesium sulfate, and the solvent

removed to give Compound 4 in sufficient purity. LCMS m/z 289.3 (MH").
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w@b@spspam no] - 1-nmethyl -1 H 529.7 PCT/US2004/034179
benzi m dazol - 5-yl } oxy) pyri di n-2- yl]acetam de
N-[4-({2-[(3-tert-butyl phenyl)am no]- 97
- met hyl - 1H benzi m dazol - 5-

Exphipl $2py ByuthesiQofjd-] 2,2, 2 2R fiSyo-2thet)-Hg8idin-4-yl]-phenylamine.
di met hyl nor phol i n- 4-yl ] acet am de
2-[ (2R, 6S) -2, 6-di net Irmrpholln- .
4-yl] - N{4[(2{[2{P6ro 9 SEry
(trifluoromethyl)phenyl]am no} 1-
met hyl - 1H benzi m daz ¢l - 5-i)6N HC|,
yl)oxy] pyridi n-2-W }acet atotte - 123< Ex. Structure Name
M+ OH 2-[ (3R 59)-3 @"Hl nePlyHpi perazi n- 1-
yl-N-[4-({2-[(3-§
phenyl ) am no] - 1- ni I-1 H 528.
benzi m dazol - 5-yl } 6xy)¥¥zi di n- 2-
2-[ (3R 5S) -3, 5-di neg hyl pi perazi 1-
yl]-N[4-({2-[(4-fluoro-3-isopropyl- 00
phenyl ) am no] ~1- net hyl - 1H 546. 7
benfiommwand|3- \Sasﬁhe}amdyt)aplﬂ)i’@ iimaZN H(Disolptipa vit @amidewhldGreactor

for 51L&1s R S%ﬁtlon was neutrapgecfm rcP extracted with ethyl acetate. After removal of

solvent, the intermediate was dissolved in ethanol and reduced over PtO in a hydrogen

yI[Necet ani de VOH

gas atmosphere. The catalyst was removed by filtering through celite and the ethanol

evaporated to give Compound 5.

Example 82q. Synthesis of 1-(2,2,2-Trifluoro-ethyl)-piperidine-4-carboxylic acid [4-(4-
methylamino-3-nitro-phenoxy)-pyridin-2-yl]-amide

S
NH ) Cl,CSO4( CHZCF;;) o n N" CFs
OzN K;COqf acetone ,  O2N '\
HN ~.N O
/

HN

1 2

To 1 eq. of Compound 1 in acetone as a 1M solution and 4 eq. Of potassium
carbonate was added leq of 2,2,2-trifluoromethyl trichloromethansulfonate. Solution
briefly refluxed, cooled, solvent removed and residue partitioned between water and ethyl
acetate. Organic separated, dried over magnesium sulfate, solvent evaporated to provide
2.
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Compound 85a (1 eq) was dissolved in dichloromethane to a 1M solution under
argon. DAST (Aldrich), 1 eq., was then added and solution allowed to react for 1hr.

Water was added, the phases separated, and the organic solvent removed in vacuo.
The residue was purified via silica gel column chromatography (5% MeOH/DCM) to
give Compound 85b in nearly quantitative yield. LCMS m/z 557.5 (MH"), R, 1.61 min.

Examples 84-515
The compounds in the following Table 1 (Examples 84-515) were similarly

synthesized according to the procedures described in Examples 1-83.

Table 1
Ex. Structure Name MH+
H,C
CH,
d " N-[4-({2-[(3-isopropylphenyl)-
84 N o N._-CH, amino]-1-methyl-1H-benzimidazol- | 416.5
§—<’N:©/ |:N \for 5-yljoxy)pyridin-2-yljacetamide
H,C
F
Q " N-[4~({2-{(4-fluorophenyl)amino}-1-
85 N4N:©,0 B N | methyl-1H-benzimidazol-5- 392.4
HON #N 0O ylloxy)pyridin-2-yljacetamide
HC
CH,
d H N-[4~({2-(3-ethylphenyl)amino]-1-
86 g F</N:©/° S N methyl-1H-benzimidazol-5- 402.5
H N O yl}oxy)pyridin-2-yllacetamide
H,C
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ac

- pi peridi bPr(hfl. Goxy)pyridin- 2—yl]acetam|de
F[44({2-] % or03|sopr5pyl- 12
‘thenyl ) am nnL l-nmethyl -1 Hh¢=n7i m-dazol -

-ylioxy)pyrl di n- 2- yI]»

§ HC
- erid I ém H [(1-methyl-2-{[4-
s; eridin 2@@(/\( W‘éle %r}%oromethoxy)phenyl]ammo}-
. @ HC 1H-benzimidazol-5-yl)oxylpyridin-2-

F—[l__—o yhacetamide

N _ZNNT rnn17l\\rn-rj

458.4

N-[4-({2-{(4-tert-butylphenyl)amino]-
90 N NP N\IrCHa 1-methyl-1H-benzimidazol-5- 430.5
LT T Y yijoxy)pyridin-2-ylJacetamide

N
H,C
CH,
H,C
b q N-[4-({2-](4-isopropylphenyl)-
N N o CH, amino]-1-methyl-1H-benzimidazol- | 416.5
ﬁ’«ND/ B \lo( 5-yljoxy)pyridin-2-yilacetamide
HC
Cl
Q o N-[4-({2-[(4-chlorophenyl)amino]-1-
92 N EAVS N\,( 3 methyl-1H-benzimidazol-5- 408.9
ﬁ_«;q:@/ v 0 yi}oxy)pyridin-2-yljacetamide
H,C ‘

o_/~F N-{4-{(2-{[4-chloro-3-
93 . o ~ H on (trlﬂuoromethyl)ph«_enyl]ammo}-1- 476.9

- e methyl-1H-benzimidazol-5-

H N N0 yhoxylpyridin-2-yl}acetamide
H,C

CH,

“ac”é éc“s N-[4-({2-](4-isopropyl-3-methyl-
phenylyamino]-1-methyl-1H-
94 N_</N:©( NS NTCH’ benzimidazol-5-yl}oxy)pyridin-2- 430.5

"L ZN 0 yljacetamide
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N-[4-({2-[(3-tert-butyl phenyl)am no]- 13
1- et hyl - 1H benzi m dazol -5-yl } -

W@005037127%li n- 2-yl ] - 2-pi peridin-1- 513.7 HH Xr r BCHUL004/034179
yl acetam de OH N-[4-({2-[(3-isopropyl phenyl)- 14

am no] - 1- met hyl - 1H benzi m dazol -

Syoxy )Pyt g n—2=yi=2~ \4-|aoplopy|- 5427 MH+
)léfe

f azi n- 1- \PUEWeani de - 105-Ex. StrUAPRre Nane b
IN-[ 44 ({2n8.(4- fI uor o- 3-i sopr ppyl phenyl)

am no] -SA-mefihyl -1 H 15 N-[4-({2-{(3-tert-butyl-4-chioro-
benzi m dagol - 5- yl} oXy}p r. dj phepylanjinoleuptty!-1H- 465
2-(44i sop m’§/ p(@g 93“ZH@%PI Sdievamirigia-2-
N[ 49 ({2-[{4CcHl or 073-1 sopr o}ﬂ?F‘?)tﬁ'@ Gl )

am no]-1-nmefhyl-1 H 16
benzi ni dazek- 5- yl }oxy) pyridj n- Z-y%ii 577.

P

?EI:(4- i sg r 3yIt pi |toe[3at2| In ﬁ HN¢2-£§2 ?ﬁﬁ@t%ﬁ;@?%{ﬁ C CH
njggf-hgf P BN %T&Se; ;gnzimida %ox pyridin-2- | 4%
oxy) pyri di R; o ] ht4 i sopf W?tamg% 7 HC
pipetazin-1-yl)acetanm de V-

L2 s cer bke’ﬁtzg'm- dazgll“o[%'(;% ATl 3'1-1

] ﬁéﬁsaz erizinid zol- - on@% 1% 467.3

0d 2 2-YA- |
P =4 Rl

[ —1
1

yllacetamide

H,C
Br
Q b N-[4~({2-{(4-bromophenyl)amino]-1-
98 N O | methyl-1H-benzimidazol-5- 453.3
u%;q:@ Lo \g/ ylloxy)pyridin-2-yllacetamide
H,C

F
in) -{4-[(1-methyl-2-{[4-
H (trifluoromethyl)phenyljamino}-1H-
” Njijo S| benzimidazol-5-yl)oxylpyridin-2- 442 4

N 0 yl}acetamide

C@ . | N-4-(2-{(4-chlorophenyl)amino}-1-

¥ methyl-1H-benzimidazol-5-
100 N O NYO N 478
IO T

—<’N b o yljoxy)pyridin-2-yljpiperidine-4-
H,C carboxamide
°‘<i% W/O(CHE N-[?a(\{lz;[!’(i4t;chIo.ropgenyll)gmino]—1-
NP methyl-1H-benzimidazol-5- a2
1" TCY yloxy)pyridin2-yi-1- )
HC methylpiperidine-4-carboxamide
Cl
@ . | NfA-(g2-{(é-chiorophenylyamino}-1-
102 L _<,N:©/° NS methyl-1H-benzimidazol-5- 471.9
Ho'N #N 0 yloxy)pyridin-2-yljisonicotinamide
H,C
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N-{4-[(2-{[2-fluoro-5-(trifluoronethyl)
phenyl ]am no}-1-nethyl-1 H 19

whewziosizanzol - 5-yl ) oxy] pyridin-2-yl}- 586.6 0 PCT/US2004/034179
2-(4-isopropyl pi perazin-1- HC CH, yl)acetam de F 1=
N-{4-[(2-{[3-chloro-4- (trlfl uororrethyl)

phenyl 1 am no}- rhyt—1+H 120
b A% i dazol - §*&'F r&vU)vrl din-2-yl}- Fhlﬁ"ej H 12N H MH+

2 (4-ji sopr apyl pi pera2| n 1 yI )- acetamide HC
2+ (4-et | per azi n- 1-yl ) - N [NHA(({25-choro-2-

[( %3 lsop o} - 1 fluorophenyl)amino]-1-methyl-1H- 496.8
net hy - fH— ﬁm-yu beszz?‘d?qua%‘}www-z-

rli di n-2-yl J'ecetamide H C yllacetemid
I\‘ELL{IO [(A chloro-3- !Qnmﬁn\zl 22

phenyll )am n=o] 1-methyl -1 Hbén2| m dazol -
5yl Hoxyypsri di n-2-yl]- 563.| N-H2-[(5-fluoro-2-methyl-

(- pgﬁrfy @mm mngH _
ﬁbﬁg ¥ hXN W K@:t@???itae% ’Ea% ilg)”%?ﬁyi%g’['” gg 1[0
1- met hy! - H-“Iﬁen2| m dazol - 5- yl

0/(& y IUI‘IF‘le )yl] tL \4deLLI"F|y|F

pi perlazi n- k- yl ) acet ani de

N (2@23 el oroctn () L %%hior; s fuore.
tasy| ) hyIP %‘ | 428

benzi|m gazﬁl NEE;THWWH %%- y(}:oxy)pyrldmZ

2- (4-let hyl pisperazi n-1-yl ) acetam e

Z(A=ethytprperazim=—t=yb)=NT4({2-

N-[4-({2-[(2-chlorophenyl)amino}-1-

106 ; Z /Nﬁ \(/\r ™ | methyi-1H-benzimidazol-5-yl}- 408.9

Ny C,N oxy)pyridin-2-ylJacetamide
F
Q " N-[4-({2-[(2,5-difluorophenyl)-
107 e _<,N © B Ny | aminol-1-methyl-1H-benzimidazol- | 410.4
H #N O 5-ylloxy)pyridin-2-yljacetamide
H,C
Cl
Q N-[4-({2-(2,5-
! dichlorophenyl)amino]-1-methyl-
N o] N._CH,
108 o N I/\N \{)r 1H-benzimidazol-5-yloxy)pyridin-2- 443.3
ad yllacetamide

:::‘FF -{4-[(2-{[2-chloro-5-(triflucro-
H methyl)phenyllamino}-1-methyl-1H-
109 N:©/ © [ N\n’CHS benzimidazol-5-yl)oxy]pyridin-2- 476.9

N N 0 yitacetamide
H,C
Iy N-[4-({2-[(2-fluorophenyl)amino]-1-
o N___CH, opP
110 F N‘(’N:©/ I \N \g/ methyl-1H-benzimidazol-5-y!}- 392.4
HH I < oxy)pyridin-2-yljacetamide
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25 [(4-fluoro-3-isopropyl phenyl) -
- met hyl
W®20065)87293 pyri di n-2-yl Jacetam de H, C CH
N-[4-({2-K3-tert-butyl

-1H- benzi m dazol -

-4-chl or o-

am no] -1

546. 7

PCT/US2004/034179
26 phenyl)am no] -1

-net hyl - 1HHXro r benzi m dazol - 5-yl } oxy) pyri di n 2 yl]-
K77 HC 2- (A et h\/l piperazi-n—1-viyacetam-de —GH-
—jT—T =y }"uucrqt aiGe 11, \/ MH-I-
N-Ex4-| ({ 2- [(3 Strtmldlﬁpyl phenyl )- 27 ame
gm ng - I- methyl - 1H benzi m dazol -
5-yl Joxy§p ohi di n-2-yl ] - 2- mon pial({2ns-60bayIpén@)drhiG]-
4-1yl dcei@y te N- [ 4- ?1 “T4- | [enostiof-3H-bsiimiogepl-5- 2 5437
gyl ) i ﬁi?t w@r <1 Hoéniouipsidding-yil-1-methyl- '
3-yl } oXy) pw‘ 519 | ®iperidipe-4-carboxamide
2- norlphol i n- 4-yl acet am de
N-14-1({2-[(4-chl oro-3-isoprgpyl - 29
ghenyl ) no] 1 met hyl - 1CHHbq=mz[nMZd@szpropheny))ammo] -1-
5- M) } ‘y 536 | khethyl-1H-benzimidazol-5-ylloxy)- | 475 5
2- nor(phol lﬁrﬁ- m de " qhﬁypdm-z yl]-1-methylpiperidine-4- :
N[ 4-|({ 2- [§5- t ert put yI pheny ISFRAEMIZ 30 1
-imet hyl - 1H-benzi m dazol - 5-yli}- 0
axy) pyri gdi n- 2-yl]-2-norpholijn-4- 515.6
N-{4-({2-[(3-isopropylphenyl)-
amino]-1-methyl-1H-benzimidazol-
113 Y fQ 5-yoxy)pyridin-2-yl]-1- 499.6
Z methylpiperidine-4-carboxamide
o, Seot N-[4-({2-[(3-tert-butyl-4-chloro-
{j? ’ H ‘(O % | phenyl)amino}-1-methyl-1H- 5481
114 N NS benzimidazol-5-yloxy)pyridin-2-yl}- ’
H_< [ N O . . 3 .
Hsc!“ 1-methylpiperidine-4-carboxamide
F
C?; N-{4-[(1-methyl-2-{[3~{trifluoro-
H methyl)phenyljamino}-1H-
115 N _«ND © S NTCHS benzimidazol-5-yl)oxylpyridin-2- 442.4
HoN #N O ylyacetamide
H3
HC
e N-[4-({2-{(3-tert-butylphenyl)amino]-
i W/OH 1-methyl-1H-benzimidazol-5-yl}- 4996
118 N_Q”:(jo i oxy)pyridin-2-yljpiperidine-4- )
"L N0 carboxamide
j - | N-{4-{(2-{2-fluoro-5~(trifluaro-
117 o N \[‘Q“ | methyl)phenyllamino}-1-methyl-1H- | ¢4 &
N . I3 0 . .
; s benzimidazol-5-ylyoxylpyridin-2-yi}-
) ﬁjc“:O/ CN( ° 1-methylpiperidine-4-carboxamide
H,C
CHy N-[4-({2-[(3-isopropyiphenyl)-
N amino]-1-methyl-1H-benzimidazol-
118 N o NYO 5 . i 485.6
v s -yljoxy)pyridin-2-yl]piperidine-4-
u;iND, #N 0 carboxamide
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H C yl acetam de -127-Ex. Structure Nane M+ H C CH
N-[4-({2-[(3-tert-butyl-4-chloro- 31 phenyl)am

wo p@pod2net hyl -1 H 550. 1 PCT/US2004/034179
benzi m dazol - 5-yl } oxy) pyridi n-2-yl]-
2-nor phol i n-4-yl acetam de F F

N—-{A4- 22 Fuere-5—(trify uoro- 32
nBXh I)phenylﬁt'&‘ﬁ“ﬁ%} 1- net hyl - benZ¥'Yazol - M+

5-yl)o yﬂ}cpyrldln 2-yl}- 545.5 H C

rplqi i 4 yI acet am de N-[4-({2-{(3-tert-butyl-4-chloro-
23 {91( giétﬁ di metuw r phrsienyifamino}-1-methyi-1H- 5341
m e{@@ ThyIg 2 { [ 4 Rereimidagepbologgpyridin-2- |
met hyl ) ph ami o -1 H  5E8IPEeifiNg-4cgqrooxamide
benzj m dazol -5-yl)oxylpyridjn-2- yljacetanide
2-[ (PR 6g) -2, 6- di nmet hyl rmrphol i no
4 yl]- Cfs( 1- et hyl - [ﬁLNM{H(f—pml@rgér'mmbxy) phe
[
q
(

AN 571.,6 1 j ehervl Mg)}rﬁr
Eﬁd C CHyl a«:@m@% ¢ > benztmldazol 5-yljox i —IZ(-jI n12520
2-azpti di ned- Y1 - N 4- ({2 AYPiPGTiNg-4zcarbpamide
iLsop] - hyl -
1H-bn| dazo' 5~yl } ox ridin~2- 489 -NHC
v y) Py -{4 [(1—methy|—2-{[4 (tnﬂuoro-
191 YO methyl)phenyljamino}-1H- 5115
i benzimidazol-5-yl)oxylpyridin-2- )
H ]@/ CN( © ylipiperidine-4-carboxamide
F
C'E \;TFF -{4-[(2-{[4-chloro-3-(trifluoro-
H NH methyi)phenyljlamino}-1-methyl-1H-
122 N_</N:©’O s NW):; benzimidazol-5-yl)oxylpyridin-2- 546
m #N 0 yiipiperidine-4-carboxamide

F?F EG( -{4-{(2-{[3-chloro-4~(triftuoro-

H NH - methyl)phenyllamino}-1-methyl-1H-
123 N.(/N@’o S NW/O benzimidazol-5-yl)oxylpyridin-2- 546
oy 2N O yhipiperidine-4-carboxamide

o, | N{4-(2-{(3-tert-butylphenyl)amino]-
124 ’ . y YOI CHy 1-methyl-1H-benzimidazol-5-yl}- 541 7
”_q”D/ \CNK oxy)pyridin-2-yl]-1-isopropyi- '

piperidine-4-carboxamide

o, N-{4-({2~{(3-tert-butylphenyl)amino]-
125 I )’c’ ijl/\c“s 1-methyl-1H-benzimidazol-5- 507 7
N. T .
N [ ylloxy)pyridin-2-ylj-1-ethyl-
! &R piperidine-4-carboxamide
*on, 1-ethyl-N-[4-({2-(3-isopropyl-

w [W e | phenyl)amino)-1-methyl-1H-
126 _(ND/O\@/”WKO benzimidazol-5-yl}oxy)pyridin-2- o7

yllpiperidine-4-carboxamide
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yl ]Jacetam de H C*CH - CH,
2-azetidin-1-yl-N-[4-({2-[(3-tert- 36
whedoglopizenyl ) am no] - 1- net hyl -1 Hobenzi m dazol - PCT/US2004/034179
5-yl }oxy)pyridin-2- 485.6 HX yljacetam de F F
2-azetidin-1- y' N-{4 [(2 {[2-fluoro-5- 37 J
T,L] T]I uor omet nenylr [amrt = I-
rm'?":y! -1I—thn§¥ A‘:S%ly ! ngU}515 5_p Name MH
oxy] gyrigj n-2-yl }acetani de \ CH

2-azeti °*1 yI N-[ 4- ({ 2- [ (2-TétopdNel4 §2-[BGluoro-3-
il si@priop a ngs et Hﬁpropy_lppwl)ammo] -1-methyl- 5316
pzi i dazo ‘< 1ty )pyri di n-|2 Q?&Q‘"WEFP‘@&P%YM@F%%T

1128-Ex. StTucture Name M+ |dllPiperidine-4-carbokamide
- azdti-di-pd-yl - N-{4-[(1-nethyl -2. 39

{ [4-(trifd uoromet hoxy) phenylj] - .
am nag} -4 %n2| m dazol - idy ) N- E'&ﬂ(f-? [6}-¢hloro-3-isopropyl-
é H

OXEBQYT | W D ngj{-methyl-1H- 548.1
N—[4-({2 [H(<2 uBE0-5 |soprdﬁ§ez'mgn ?Fiy'}oxy)py”d'”'z‘y”'

phenyl ) am ﬁ‘b] 1- met hyl - thylplpendlne-4 carboxamide

jo
D

JeﬂZi“"rdazol%—y.;e%y}p‘y.Tl—k: A~2—y-—503-6

2-pyrirol i .- 1- yI acet am de

N-{ 44 ( t°hy| {[ 4 (,Lru f1d 6{2 Lig-tgrt-buty-4-chloro-

T8RRI ) u@rd}f@ Hbenzif jnol-1-methyl-1H- 562.1
A azol -5-yl}oxy)pyridin-2-yl}-

-ethylp1pendme-4 carboxamide

e 1-ethyl-N-{4-[(1-methyl-2-{[4-

2 :\} N NTTeH, (trifluoromethyl)phenyljamino}-1H-

130 g—«“]ﬁjo‘(j W‘;/O benzimidazol-5-yl)oxy]pyridin-2- 5396
Hac'N yhpiperidine-4-carboxamide

a r N-{4-[(2-{[4-chioro-3-(trifiuoro-
131

YQ methyl)phenyllamino}-1-methyl-1H- 574
N_</ ]@’ \CNK benzimidazol-5-yl)oxylpyridin-2-yl}-
1-ethyipiperidine-4~-carboxamide

Gty b 1-isopropyl-N-[4-({2-[(3-isopropyi-
§ § y A7 e, phenyl)amino]-1-methyl-1H-
132 Njijo s NYO benzimidazol-5-yl}oxy)pyridin-2- 527.7

ne. "l yl]piperidine-4-carboxamide
LS o, N-[4~({2-[(4-fluoro-3-isopropyl-
d ’ ) o, phenylamino)-1-methyl-1H-
133 N RPN NYO benzimidazol-5-yf}oxy)pyridin-2-yi}- | 545.7
ﬁ“(ﬂ:(j oy o 1-isopropylpiperidine-4-
HC carboxamide
HG N-[4-({2-[(4-chloro-3-isopropyl-
cl CH, CH,
d g e phenyl)amino}-1-methyl-1H-
134 N SN YO ) benzimidazol-5-yl}oxy)pyridin-2-yil- | 562.1
ﬁ_(,qj@/ \GN/ ° 1-isopropylpiperidine-4-
H,C

carboxamide
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5-yl)oxy] pyridin-2-yl}- 511.5 HC

2-pyrrolidin-1-ylacetamde F F O
\VQB@HME@lsnEthyl-2-{[4-(trif!u0r0- 42 PCT/US2004/034179

met hoxy) phenyl ] am no}-1 Hbenzi m dazol -

5-yl)oxy] pyridin-2-yl}- 527.5 o

nurralidin 1 vl annt o da
O T Crr—= cetam-ae—mnt

-@-ISODYODWS&I"B@I’%ZI n- 1- yl)-N—{4 gPName MH+
(1- nethx -2-{[4-(trifluoro ’e'\s y

C OHy -k (o]
hen%/]I ] @ﬁietlgl-mbggm T;}?Hazdlphegnyé%o 1—metml$[ ) oxy| py
s )7
I

| azol-5-yloxy)pyridin-2-yl}- | 576.2
i sopheg - 1-yl 1-| SRylpt %rldine-4~
(1- et hyl 8- 4- (trlfluoron

ide
henyl ] am no} - 1H—ben2|n1dazc -5- 584.6 H CH
| ) oxty] pyridin-2-yl}acetam de
- {4-[ ( r2 fI uoro-5-(trifl uef?tl)ﬁeg]iﬂqyili]lQro-4-§trifluortz-l "
yl]a hy gaethyl)phenyllamino}-1-methyl-1H-
gﬁ% im dazo+< % ygyrl di|reepzimjdazol-ggyoxylpyridin-2-yl}- 574
- (4-jret hyl *F‘PI perazin-1-yl ) - |dcebinipsydingr4-carboxamide
[4-1({2-[(2-fluoro-5-isoprapyl phenyl)
im na] - 1zgret hyl -1 H 46 benZzi m da

7‘(73'_‘J\J“TT’_‘

2PN

Ebl 5-lyi } ypyridin-2-yl 53\2[43{2 {(3- |so;.»krcg};_?f:ingeny[)Ej ]
st 0 NZIRzgkt |ig g 7
Name |M+ ‘%ﬁeﬁp gﬁgazl ylpro pzn)zyﬂg_ﬂ{%xﬂﬁ(apengry -4-

;’*CHJ N-[4-({2-[(3-tert-butylphenyl)amina]-
0 N 1-methyl-1H-benzimidazol-5-
138 N-«NjQ’O@;NW(\/O yl}oxy)pyridin-2-yi]-3-piperidin-4- 521.7
HHac'” ” ylpropanamide
Ff H’C?%cm N-[4-({2-[(4-fluoro-3-isopropyl-
g N phenylamino}-1-methyl-1H-
139 N—(/ND/O (] § I benzimidazol-5-yl}oxy)pyridin-2-yl]- 531.6
HHJCJ“ ” 3-piperidin-4-ylpropanamide
& Son, N-[4-({2-[(4-chloro-3-isopropyi-

I phenyljaminol-1-methyl-1H- 548 1

140 N 0. H\((\Q Do . 4.
¢ [ j i benzimidazol-5-ylyoxy)pyridin-2-yl]-
; g ° 3-piperidin-4-ylpropanamide

C’E ;L H, N-[4~({2-[(3-tert-butyl-4-chloro-
H N phenylyamino]-1-methy}-1H-
141 %1_«“:@’0\@’”\(\/6 benzimidazol-5-yl}oxy)pyridin-2-yi}- 5621

3-piperidin-4-yipropanamide

-

a F N-{4-[(2~{[4-chloro-3-(trifluoro-
H NH methyl)phenyllamino}-1-methy!-1H-
142 H*NUO Y NY\/Q benzimidazol-5-yl}oxy]pyridin-2-yl}- 574
N 7 3-piperidin-4-yipropanamide
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met hyl -2-{[4-(trifluoronethyl)-
phenyl ] am no} - 1H benzi m dazol -5- 540.6 . N
W@ kgosnyi2psy/ri di n-2-yl }-acetam de o PCT/US2004/034179
2-(4-met hyl pi perazin-1 -yl)-N-{4-[(1- 48
rrethyl 2- {[4 (tr| fl uororrethoxy)
eyt am IIU} Fbenzim Uacw = O~ 090. =HC
\ FX y] pyri di ﬁéﬁ Y% acet ani de Nams
:ﬁ-(4+et hyL pi perazin-1-yl)-N{4-[(1- 49
met hy F4 (trifluorongt hyIN-#-(2-{[4-chloro-3-(trifluoro-

)
I daz >|me§1yl)9‘myl@mu|@}methyl 1H-
Spﬁﬁzy% py N %@&&} cet ami i@enzmdazol -5-yloxypyridin-2-yI}- 560

;F_ (4t et hyI pé perazi n-1-yl ) - \; {1zineftl@dplpa§6me-4 -carboxamide
met-hil - -J LA (tr ifl uoronet hd

phenyl ] am no} " 1H benzi ni dazdl - 5 570.6 H C
\ | ) oxy] P ld| n- 2- y| }aC tgqm dé\l—{4 [(2~{[3- ChIOl"O-4 (trifluoro-

P L thyh phenylamino}-1-methyl-1H-
2144 et h 560
met hyl - 2- {3 MU r orret h) lr{‘ azoﬁ -yl)oxylpyridin-2-y1}-

MH+

H)henyl ] am r®} - 1H benzi mi daqu rgeth%%%ngm%cﬂqoxam'de
Yoyl nuridin. 2 \ll 1 anat o a

YT Oy TPy T U= “""f“""ﬂ"" —F

N-{4r [ ( H,{[Zfluor05(tr|fl 11

met hyl ) phenyl ] ami no} By hM [ AN azo@g["f“}%x )

p148 ) 0x ﬁﬁ [ 526 =2-yll-1 methylplpengl,me-z- 485.6
2-(1Him z 1 )<acet amé bo mide

N-{ 4 [ (2- {*[Q fluoro-5-(triflldoro- "1%%

F
N~ o -{4-[(2-{[4-fluoro-3-(trifluoro-
<\ \; H N methyl)phenyllamino}-1-methyl-1H-
146 N © S NYC benzimidazol-5-yl)oxy)pyridin-2-yl}- 543.5

h Iy N0 1-methylpiperidine-4-carboxamide
H,C GH, .
on, - N-[4-({2-[(3-tert-butylphenyl)amino}-
C ; N 1-methyl-1H-benzimidazol-5-
147 - oS RY\/Q yljoxy)pyridin-2-y1}-3~(1-methyl- 541.7
N N0
e piperidin-4-yl)propanamide
o, N-[4-({2-[(3-isopropylphenyl)-
W v | amino]-1-methyl-1H-benzimidazol-
148 N O N. 527 7
N~ :©/ ‘CN( T 5-yljoxy)pyridin-2-yl}-3-(1-methyl- .
d piperidin-4-yl)propanamide
L N-[4-({2-[(4-fluoro-3-isopropyl-
° . Y\/@,CHS phenylyamino}-1-methyl-1H-
149 A O N benzimidazol-5-ylloxy)pyridin-2-yl}- | 545.7
N‘ﬁ,]@r U o 3-(1-methylpiperidin-4-
he yl)propanamide
oo, N-[4-({2-[(4-chloro-3-isopropyl-
'Cg’ Y\/Oq,cna phenyl)amino)}-1-methyl-1H-
150 ) benzimidazol-5-yi}oxy)pyridin-2-yl]- | 562.1
:©/ \CNK o 3-(1-methylpiperidin-4-yl)-

propanamide
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met hyl ) phenyl ] am no} - 1- net hyl

-1 Hbenzi m dazol -

5-yl)oxy] pyridin-2-yl}- 543.5 HH C
wQ2s08nirdi n- 1-yl acet am de PCT/US2004/034179
N-{4-[(2-{[2-fluoro-5-(trifluoronethyl)
phenyl]am no}-1 -methyl-1 H 54
berztmi-dazel y-exypy++eih—2—y—572-6
2-B%_net hyl - 1SA’1‘GfUz§"2epan 1- |H C CH yI NAR ani de MH+
-1130-Ex. Structure Nanme M+ |F F
N { 4-t ( s2-f1 uor o- 5- (t il % G)Za%%te{“_’“ty';f;ﬂ‘l‘_?_ro‘
me{éqy 6}4 am ng |15'“"5@ %n -5 y)pyridin-2-yll- | 576.2
henzijm da Y XoKY pyrl di|ng. iy ,n 4-y1)-
2-(1H-1, 2, 4tTi azol - 1-yl ) acetasg 5‘;
N{4-[(2-{[2-chloro-5-(trifl uoro-
met hy|l ) phenyl ] ami no} - 1- net h)ll NETs [4 %oro% divoro-
bhenzi|m | -5-yl')oxy] pyri diing
. g Jamino}-1-methyl-1H-
2-{sbH 1,04 triazok-1- ) acet ﬂb azol 5—yl)oxy]pynd|n~2 yll- | 588
N {4+ (2- (EQXSRITQROE 5™ (T 1 i f 1 |unraR@bekcin--y)-
phenyl ] am 1o} - 1- met hyl - 1H 5%ropanamide
henzilm dazol -5-yl)oxylpyridiln-2-yl}- 575 H
2- (4-met hyd,pi perazin-1-yl)- Jacet am i de
N {4-|[ (2_Ff2- chl or o- 5- ( tAE;L fl %Hoi%&g Hsirt)butylghenlygargmol-
| no} - 1s netihyl 31 1-methy enzimidazol-5-y
HF )) ] “’<’9 ﬁ E)JQ &n, oxy)pyridin-2-yi]-1-(2-methoxy- 857.7
"l g ethyl)piperidine-4-carboxamide
HC
;—CHS N-[4~-({2-[(3-isopropylphenyl)-
Y amino]-1-methyl-1H-benzimidazol-
154 N_</”:©° Y EJQ &, | 5-yltoxy)pyridin-2-yl}-1-(2-methoxy- 8437
g ” ethyl)piperidine-4-carboxamide
L. N-[4-({2-[(4-fluoro-3-isopropyl-
{:ﬁ_ ’ N phenyl)amino]-1-methyl-1H-
155 N O o benzimidazol-5-yl}oxy)pyridin-2-yl}- | 561.7
N’QNU oy | 4-(2-methoxyethyl)piperidine-4-
HC carboxamide
LN N-{4-({2-[(4-chloro-3-isopropyl-
{:ﬁ_ ’ N phenyl)amino]-1-methyl-1H-
156 N O Q benzimidazol-5-ylJoxy)pyridin-2-yl}- | 578.1
N—e,q:@ er ° e 1-(2-methoxyethyl)piperidine-4-
HaC carboxamide
L N-[4-({2-[(3-tert-butyl-4-chloro-
: N phenyl)amino]-1-methyl-1H-
157 N SN o benzimidazol-5-yl}oxy)pyridin-2-yl}- | 592.2
h"ﬁlj 0! % | 1-(2-methoxyethyl)piperidine-4-
He carboxamide
o Ner N-{4-[(2-{[4-chloro-3~(trifluoro-
F NN methyl)phenyllamino}-1-methyl-1H-
158 N NP NYQ o benzimidazol-5-yl)oxylpyridin-2-yi}- | 604
N /N]@ on o ©Hs 1-(2-methoxyethyl)piperidine-4-
H,C carboxamide
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58 J benzi m dazol - 5-yl)oxy] pyridin-2-yl}- 589 H
2-(4-nmethyl -1, 4-di azepan-1-yl)- HC CH acetam de F F
wQ2(o4/0812my! - 1, 4- di azepan-1-yl)-N-{4- PCT/US2004/034179

[(2-{[2-fluoro-5-(trifluoro - 59 H
met hyl) phenyl ] am no} 1- et hyI 1H 586. 6
Zirm dazot—= oxyprrrorn 2=y = HC atetamde Fr &
N-le-rr(? {[94;5"}/‘ (trlfllmrn _GOJPF me MH+
met hyl ) pheny! | am no} 1- met hy utyh-4-chloro-
m dazol ¢ r‘) oxy] pyri di n 2 y en in ethyl-1H-
2-1gy1 r ol h( C‘rﬁt a benzimidazol-5- yl}oxy)pyrldln—z -yll- | 578.1
N-{44[(2- (2 fI Uoir@=hy&rdxyethyl)piperidine-4-
pyri di n- 4- W ) phenyl ] anmi no} - 1-carbekdmyibie
 bemhzimd i de
HCHCGJ;J CHN-[4({2[(3ter but phen )am no] -| 62
CH 13 ﬁbt hi azol - 5-y! } oxy)\p (%ﬁ%‘ Eb“t& “3' amino}-
ylpa et %}J St rlg tr m_ i 'If"ﬁ}' 543.7
2- (4] ethyﬁ‘;ﬁ,l nol- yRys N [AY E -y-- rphofin-a-
[(2-1Iuoro“'ﬂ°5 pyr|d|n3yl Sypey'lfamno] 1-nethy] -1
o1 hanzi AJ;LALIIALH\I\L\BIIF_LQI n vilaecat am dao
H+ [ Z JE.{ , UEEL% il;J;ra.guls ;Jséip_; Cb/\y} I LA L yl I oot an \¥ w7
phenyl ) aad 1io] - 1- met hyl - 1 Hbéﬁ\ﬂ rﬂfqi gppropyiphenyl.

161 D’ \C( ™0 gr;;}ox})éyndlg 2:y1] morphaln. | 5297

N—-(’ -Z-Yl|- -
4-ylbutanamide
r o, N-[4-({2-[(4~fluoro-3-isopropyl-
henyl)amino]-1-methyl-1H-

162 d N O A pheny'x i 547.6
w1 TN benzimidazol-5-yl}oxy)pyridin-2-yi]-

HHﬂéN CN( ° o 4-morpholin-4-ylbutanamide
o1, on, N-[4-({2-[(4-chloro-3-isopropyl-

163 . o n\ﬂ/\/\ ~ phenyl)amino}-1-methyl-1H- 564.1
v~ T 1 N benzimidazol-5-yl}oxy)pyridin-2-yl]- :
HHGJ‘ U ¢ o 4-morpholin-4-ylbutanamide

H,G, CH,
ci CH, N-[4-({2-[(3-tert-butyl-4-chioro-
164 o H ~ phenyl)amino}-1-methyi-1H- 578.1
" Yo e .
v j D G benzimidazol-5-yl}oxy)pyridin-2-yl]-
"l &8 o 4-morpholin-4-ylbutanamide
e : .. | N4-(2-[(3-tert-butylphenyl)amino]-

165 o H N 1-methyl-1H-benzimidazol-5- 543.7
N_e”:@/ \CN( I yloxy)pyridin-2-y1}-1-(2-hydroxy- :
nd ethyl)piperidine-4-carboxamide

SRS N-{4-({2-[(4-fluoro-3-isopropyl-
* o~ OH phenyl)amino]-1-methyl-1H-

166 [N NPN HYO benzimidazol-5-yljoxy)pyridin-2-yl}- | 547.6
ﬁ‘ﬂ,]@ Ly o 1-(2-hydroxyethyl)piperidine-4-
he carboxamide
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5-yl }oxy) pyridin-2- 434.5 R C yl]acetam de

N-{4-[(2-{[2-fluoro-3-(trifluoro-
waoreaospsephenyl ] am no} - 1- net hyl
benzi m dazol
-isopropylpiperidine 4-

-5-yl ) oxy] pyri di

X
-1 H 65

n-2-yl}- 571.6 HXTtJ 1

HC car boxam de

PCT/US2004/034179

2=t 2=ftftuoro—4-(trif

voronethyt

Mame

; v ] am no} SYUHS | -1 H |66 MH+
benz| m dazol 5-yl )oxy] pyridin-2-yl}- 571.6 1
1i sopropy cpal peri di ne 4- scar boklari2e - Iptenyh4-y
b pe
4'1&7{ - [ of 0- 3- N ToH ) aminoj-1-methyl-1H- benznmldazol- 555.7
fetr ahydrm"f nC3- ¥l phenyl ) jlﬁryﬁég}')wl‘d‘”'z'y']% (1-isopropyl- | =
rtret hyl - 1H*penzi m dazol - 5- 54PP§" in-4-yl)propanamide
1} oxy) pyridin-2-yl carbanat e HE > CH,
IN- [ 4t ({2 1 (4- f1 uor o- 3- |soprd)m(4 2 t
hc! -te butyl-4-chloro-
gheny| ylfiao) - 1 met - 3: o AL T ey,
b1y } W i db 8109. uhiuhldgzm 5-ylyoxy)pyridin-2-yl- | 604.2
2- nof phOI ﬁ‘ﬁ;@/y t am de 3-(1-isopropylpiperidin-4-yl)-
2S)t N-[4-"C{2-[ (3-tert - but yl| prap@namide
phon I|7\%1rri nn'L 1-meth h\/l 1. Hhenzi-m-dazol
$-yl } oxyy |d|n 2- 499 6 H C
yl1p| pe |cme 2- car boxani de |- N~ ff{ze[tffeg;bgletfgﬁgggé .
§2® N (2 S 0" | % ox;éﬁw ridin-oSy1|-N~2~-methyl- | 4996
phenyl ) am N hgaL -] inami
benz| n dazek- 5- yI }oxy) pyri di q3! @8% 6 yl]
Ji pet tdre-—2-—carboxan-tde—
H,C
: FE ?C‘% N~1~-[4-({2-[(4-flucro-3-isopropy}-
H phenyl)amino]-1-methyl-1H-
170 N_QN]L/:(‘D A~ | benzimidazol-5-yloxy)pyridin-2-yl}- | 4039
H N #N 0 CH | N~2~-methylglycinamide
H,C
H,C
dc“a N~1~-[4-({2-](2-fluoro-5-isopropyl-
H phenyl}aminol-1-methyl-1H-
7 ¢ N © s NN benzimidazol-5-yl}oxy)pyridin-2-yl]- 463.5
Ao 2N 0 CH | N~2~-methylglycinamide
H,C
F
F‘%% N~2~-methyl-N~1~-{4-[(1-methyl-2-
H {[4-(trifluoromethyl)phenyllamino}-
172 Y CY Y | t-benzimidazol-5-yoxylpyridin-2- 471.5
nN 2N 0 %] viiglycinamide
Fg b 1-isopropyl-N-{4-[(1-methyl-2-{[4-
N7TCH (trifluoromethyl)phenyllamino}-1H-
173 ]@’ \C( mJQ benzimidazol-5-yl)oxy]pyridin-2- 553.6
yl}piperidine-4-carboxamide
d N-[4-({2-[(2,5-difluorophenyl)-
174 >4 o : o ﬁY\Nﬁ amino]-1-methyl-1H-benzimidazol- 536.6

5-ylloxy)pyridin-2-yl]-2-(4-isopropyl-
piperazin-1-yl)acetamide
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-132- Ex. Structure Name Mt
N-[4-({2-[(2-fiuoro-5-pyridin-4- 71

W@ bhl®snerd anmi no] - 1- met hyl - 1 Hoenzi m dazol - PCT/US2004/034179
5-yl}oxy)pyridin-2-yl]- 538.6
2-pyrrolidin-1-yl acetam de

A (212 4-difuero-5-+soprepyt—72
pHenyl ) am no] StUA8¥Hy| -1 H- |benzi ni dazBAme. v § oxy) py MH*
din-2-yl]- 521.6 2-pyrrolidin-1-ylacetam de
N[ gé ({ 2-Ff2-f ; ugr o- 5hp|yr i di [iﬂé@-isct%ﬁozpy{lgp(?rﬁzin-1—ylzt;]N;){4-
yl BNy nlno - et - Amethyl-2- rifluoromethy
2i i m dazol ug;:@} @)F}/ﬂ’:ﬁd «n- 2-PhagBlamino}-1H-benzimidazol-5- 568.6
yI ] cycl opr@panecar boxam de H oxylpyridin-2-yl}acetamide
2-(44ethyl piperazin-1-yl)-Ni[4- ({2-
[(2 fluorp 5-pyri di n- 3- 74 yI nQj net hyl 1
H 5 ?1 7_penzi mi dazol - 5-yl }d v 21&[2 aﬂ] §O§tr1 rncé;%ﬁﬁﬁ”} de
2-1G8e ﬁ%ﬁﬁl 1) - N’ yl)oxy]pyrldm-2 yl}- | 603.1
[[(2-11 LPOr = 4 c@herw 4)isopro ylglperazm -1-
am nol - 1- met hyl - 1H- benzwm dqzw) cet fe
'f-j\/ﬁl Joxy)pyridin-2-yl]acetan de
N¢[4-({2 [(2 fl uoro-5- pyridin-4- H
y! pheny{pami no] - 1- g'et hyl - HI-N-Wr(?({21-[(2|-3ﬂUOFOPEenyi)gmll?Ol 1)
ez m dagol KV YL di o =bengg! 620 YioXYr | 5186
g [ (ﬁ’S 25(hy roz)gmet AYTEL b pyr rp(?f"?ra |2rY1I 2,;[ rz%E\Qt am de
N[ 44({2-[(2-f1uoro-5-pyri di| ey -YIae
i | nn-/l m rl:\-/nl
?- | Jox i din-2- 495.5 yljj opr opanecar boxam d
yhjoxy) F yij ~2~—me9chlel 1~-{4-[(1-methyl-2- P
178 {[3- (trlﬂuoromethyl)phenyl]am|no} 4715
H /N:@/ Cf \n/\ 1H-benzimidazol-5-yl)oxylpyridin-2- '
N ylglycinamide
F N-{4-{(2-{[2-fluoro-5-(trifluoro-
dﬁ ',1 methyl)phenyl)amino}-1-methyl-1H-
179 N O~y . benzimidazol-5-yljoxylpyridin-2-yi}- | 602.6
TN = ra’“%n 2-[4-(2-methoxyethyl)piperazin-1-
e | ylacetamide
S N-{4-[(2-{[2-chloro-5-(trifluoro-
180 gi? . ﬁ methyl)phenyllamino}-1-methyl-1H- 589
o NI T N U o benzimidazol-5-yloxylpyridin-2-y(}-
nd | 2-(4-ethylpiperazin-1-yl)acetamide
F N-{4-{(2-{[2-chloro-5-(triflucro-
C?FF methyl)phenylJamino}-1-methyl-1H-
181 » CRPNG N benzimidazol-5-yl)oxy)pyridin-2-yl}- | 619.1
¢ ”_%Ij (¥ \([’I/\()'\/‘QCH 2-[4-(2-methoxyethyl)piperazin-1-
e | yllacetamide
. N-{4-[(2-{[2-chloro-5-(trifluoro-
C?FF methyl)phenyl]amino}-1-methyl-1H-
182 N oM~y benzimidazol-5-yhoxy]pyridin-2-yl}- | 605
° ﬂ%ﬁ]@/ Lo E(\C)N\/\OH 2-[4-(2-hydroxyethyl)piperazin-1-
o ylJacetamide
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N-[4-({2-t(2-

yl phenyl ) am no] - 1- net hyl
-5-yl }oxy) pyridin-2-yl]-

wheosiosidnz ol

fl uoro-5-pyridin-3-
-1 H 78

582. 6

PCT/US2004/034179

2- (4-met hoxypi peridin-1 - yl)acetam de -133- Ex.
Structure Nane M+ H chiral

t \/I’( LH'( f Ut ITet Ilym[El UT IT= 1'
oI5 N [ 4- (L2 g?’&“f’feuorp 5-pyridin-3-_74¥me MH-+
yl ph(enyl am no] 1-nethyl -1 Hh = i
benzirni 2 zol - 5-yl }oxy) pyri dl a (72 hlom mﬂ rc;‘y‘ 1H-
Ne1b ({ L [ (2-f b uomof B pyFi di ol 5-yl)oxy]pyr|d|n-2 - | 604
y! ph<=nv Jielob] UI- et hyl - 1 H e(mertmx fERDbperiding.4-
5-yl }oxy) pyridin-2- 469.5 H|yhbagetien de CHF
=CHl N[4-({2-T(3-tert-butyl-4-fluoro- 81
phem/l )am no] 1- et hyl -1 HN
benz | -5-yl}oxy) pyri di| M [ICilS@?ICFthNYH C
21pyrr din- | a‘“%a‘ﬁ de Ha@l 1-methyl-1H-benzimidazol- 514.6
N[ 4} ({2430 éer Abit 2- 11| Gofiexmpdinayl-2(4- ;
phenyl )ammo] 1- net hyI 1 1—|rt Eretppiperazin-1-yhacetamide
yenzim-dazol -5- \/ley\n\ul diln-2- }LUF' 517.6 HC
M N-[4-({2-[(3-tert-butylphenyl)amino]-
185 \ o n\ﬂ/\ ~ 1-methyl-1H-benzimidazol-5- 528.7
N—<¢ T j [ by yljoxy)pyridin-2-ylj-2-(4-methyl- ’
HH&“ \CN( o Nt piperazin-1-yl)acetamide
LN N-[4-({2-[(4-chloro-3-isopropyl-
d ) ., phenyl)amino]-1-methyi-1H-
186 N oL N benzimidazol-5-yljoxy)pyridin-2-yl}- | 549.1
’N’_</N:©/ LN 1@(\@ o, 2-(4-methylpiperazin-1-
e ylacetamide
o RS N-[4-({2-[(3-tert-butyl-4-chloro-~
dL ) . phenyl)amino]-1-methyl-1H-
187 N CNPENY benzimidazol-5-yi}oxy)pyridin-2-yl}- | 563.1
ﬁ_«nj@ n \é'/\@«.wz 2-(4-methylpiperazin-1-
e ylyacetamide
e o, N-[4-({2—[(4_-ﬂuoro-3-isopropyl—
d ' phenyl)amino}-1-methyl-1H-
188 N O benzimidazol-5-yl}oxy)pyridin-2-yl}]- | 532.6
H‘«ND/ L~ WOTANK/)%HJ 2-(4-methylpiperazin-1-
HC ylacetamide
F;LFF 2-(4-methylpiperazin-1-yl)-N-{4-[(1-
H methyl-2-{[3-(trifluoromethyl)-
189 ﬂ_q”:©’° P! N\g/\g phenyllamino}-1H-benzimidazol-5- 540.6
wd "oy ylyoxy]pyridin-2-yl}acetamide
H,C
CH, N-[4-({2-[(3-isopropylpheny!)-
190 o~ iy amnno]—1—m§thyl-1H—benZImlc_ia_zol- 485.6
H_«:D’ Y \g/\D 5l-yl}oxy)pyrldm-2-yl]—2-pyrrolld|n-1-
nd ylacetamide

-122-




2-pyrrol
(2S)-N-[4-({2-[(4-fl uoro-3-isopropyl -

i din-1-yl acetam de

HF > CH
83

W@ b@spsRaim no] - 1-nmethyl -1 H 503.6 PCT/US2004/034179
benzi m dazol - 5-yl } oxy) pyridin-2- H
yI]plperldlne 2-car boxam de H > CH N—[4 ({2-
[tA=ftUuoro=3- ropyt=—"=384phenytanmnoi=t=rethyt—=1
My mdazolé éiV[‘%oxv)ovrldln 2-yl]- I 6 H N H cMH+
2-piperighin-1 -yl acet ami de |N-[4- ({2-
5(2-1 I Lfgr?‘%- pyri di p-4- yl pheiryigniuo)3-Gopretyiry| - 1| H
350ben dazol |} oxy) pyT1 ipdény)amipbl1-meB@-16l- xf r 503.6
2- ? 4} met hi @eﬂéﬁ nE 1Yyl ) { bepsiraidazokhriylry)pyridin-2-yi}- ‘
2- (4} met hoad/pi per i"di n- 1- y| ) | ReRyolicgp!-ylacetamide
((1-methyl -2-{[3-(trifluoronethyl)- X
phenyl ] asgtno} - 1H benzi m dazol -5- 555. 6
yl) <yF2%§:ﬁqn 2- yl}acetan1dé%ﬁlﬁ?@ﬂx&@%&ﬁﬁ@ﬁgwe Nare
I\/h‘lg'z (0D i n-1- gn-y '{"UDO] ethyl-1H- 34.1
[ (1- et hyly- ]@y TLQf I'Gor orrg wiopy)pyridin-2-y1}- | %34
ph /I]anlmé} 1H—ben2|n1dazoﬁ rd 55 aggamidey
Dokylpyridin-2-yl}acetam de
IN-[ 4t ({2- 2-f 1 uor o- 5- pyri dijn-4-yl phenyl)
am np] - l-pethyl -1 H N-{4-{(2~{[2-fluoro-5-(trifluoro-
193 o 4 methyl)phenyllamino}-1-methyl-1H- 529.5
¢ N.(/”Ij @ YN | benzimidazol-5-yhoxylpyridin-2-y1}- :
" N0 2-pyrrolidin-1-ylacetamide
N-{4-({2-[(4-chloro-3-isopropyl-
. \(\ ~ phenyl)amino]-1-methyl-1H- 520
— N benzimidazol-5-yl}oxy)pyridin-2-yl]-
E‘H CND U 2-pyrrolidin-1-ylacetamide
H,C CH,
of, N-[4-({2-](3-tert-butylphenyl)amino]-
. o K ~ 1-methy!-1H-benzimidazol-5- 4996
% 7 N ylloxy)pyridin-2-yl]-2-pyrrolidin-1- )
HH_ZN:@/ AN 0 ylacetamide
me ol 2-[(2R,68)-2,6-dimethylmorpholin-
6 3 ) 4-yIFN-[4-({2-](3-Isopropyl-
N O A N oty phenyl)amino]-1-methyl-1H- 529.7
”'ﬂ«]@ (o E/\{(\g benzimidazol-5-yljoxy)pyridin-2-
F© S ylJacetamide
5, ™ | N-f4-({2-[(3-tert-butylphenyl)amino]-
C; . - 1-methyl-1H-benzimidazol-5- 543.7
SAPRO AP ylloxy)pyridin-2-yl}-2-[(2R,6S)-2,6- :
hd: &, dimethylmorpholin-4-yljacetamide
2-[(2R,68)-2,6-dimethylmorpholin-
Ao O | 4-yIENH{A-(2-{[2-fluoro-5-
RSO R0 ‘f”k(o ' (trifluoromethyl)phenyljamino}-1- 573.6
e &, methyl-1H-benzimidazol-5-
ylhoxylpyridin-2-yl}acetamide
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88 benzi m dazol -5-yl }oxy) pyridin-2-yl]- 554.6
2- (3-net hoxyazetidin-1 -yl)- acetam de
w@2qo30smrrhoxyazetid in-1-yl)-N-{4-[(1- 89 PCT/US2004/034179
met hyl - 2-{[3-(trifluoronethyl)-
phenyl ] am no} 1H benZ| m dazol 5- 527.5
EAJ‘ Y VARLE eh—tr=—2= er acetam Name MH+
M({ZILSSFE‘-H Butyl - 2-f uoro CH
phenyl ) ami no] - 1-met hyl -1 H Ioi
benzj m dazol - 5- yI}oxy)pyrld Q%E{??ppel-ﬁnd
P1dodr MALhoXyazet @'rn Loyl ) - 528.7
R-(3F rret HO ‘@' <1 yi)- ol Qg‘l}oxy)pyrldln-z-
met hyl - 2- F{C[ 4-(t r| fl umﬂaomst hyn Iacetamlde
ohen\/I ]am no}-1H benzi m dazol -5- 527.5 H 0
/1) o y] ri din-2- y! }acet %m jE é 5-dimethylpiperazin-1-
ot hOS(y'F H4 { [ 1- net hyl ({ 1 35 ;? —fluoro- gggpropy[-
[ b4 ) | ﬁl}%fhl Q cphenvﬁé eﬁﬁi -methyl 1H- 546.7
LH bkan2| ﬁﬁ,d@ol XY} PY[ béHzlmidaz } y)],g rid@cet anmi de
N- [ 4F ({2-5( 4- et hyl phenyl ) ani wp}:et&mld%
thyl -1H benzinm dazol -5-yl }- oxy)
Dyridlnmz yl]-2-nethoxy-, 432 2R%8 @d%%é%%m&%h%
N-[ 4r ({: P( 3-tert-butyl phen Vﬁ - —‘S(’( 4-fluoro-3-isopropyl-
Lodwet h b%ﬁjﬂ%d h-5-y Iéé’n 1-methyl-1H- 547.6
pxy) pyri dT< hoxy+ béiﬁém&azbt—@ylm@bﬂmr@
135f Ex. "Structure VHt+| yljacetamide
g ctial N-[4-({2-[(4-chloro-3-isopropyl-
Cd o phenylamino]-1-methyl-1H-
202 p SNPEN e CHe benzimidazol-5-yljoxy)pyridin-2-yl}- | 564.1
H*Nﬁ Y rgg 2-[(2R,6S)-2,6-dimethylmorpholin-
He °“= 4-yllacetamide
H,C
;_CHa 2-(3-hydroxyazetidin-1-yl)-N-[4-({2-
W [(3-isopropylphenyl)aminoj-1-
203 Nt YN methyl-1H-benzimidazol-5-yl}- 487.6
H_< l N O .
! d 2 | oxy)pyridin-2-yljacetamide
e o, N-[4-({2-[(4-fluoro-3-isopropyl-
phenyl)amino]-1-methyl-1H-
204 o aN benzimidazol-5-y}oxy)pyridin-2-yi}- | 505.6
ﬁ‘«:ﬁ U 1‘?”&9 2-(3-hydroxyazetidin-1-yl)-
He H acetamide
HG
CHy N-[4-({2-[(3-isopropylphenyl)-
ino]-1-methyl-1H-benzimidazol-
205 d NS NP gm‘”"] et zimida 500.6
¢ | -yiloxy)pyridin-2-ylj-2-piperazin-1-
g;iN:C( N6 K ylacetamide
HG .
A CH, N-[4-({2-[(4-fluoro-3-isopropy!-
H phenyl)amino]-1-methyl-1H-
206 i<i PSS | benzimidazol-5-yloxy)pyridin2-yl}- | 2188
B l_n 0 Ln . - -
HacN 2-piperazin-1-ylacetamide
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N-{4-[(2- {[2-fluoro-5-(trifluoro- 95
nmet hyl ) phenyl ] am no}- 1- net hyl - 1 Hbenzi m dazol -
WG 20065087293 pyri di n-2-yl }- 490.4 RC 2- met hoxyacepP@niugmo4/034179
N-[4-({2-[(4-fluoro-3-tetrahydro- 96
furan 3-yl phenyl )am no] 1 met hyI
2Nz taz =y T} U7\y)‘pyiTUl1F' 2—4925
|EP‘- -rret hoxyﬁugéf%ffﬁ de H C N-{4-[(1 Name M+
-imet hyl -2-{[4-(trifluoro- 97 nethyl)phenyl]am no}-1
benth m,dazel - 5-yl ) oxy] pyr ijN-4~(@2-]y4-ghiord 88sdpropyl-
t ahydrpf ur an-_3- car boxani dehphyl)paingE Prethgi-1H-| uor o
?ﬁ? op% 98@{%@@@m ey Zlmldﬁi-‘,ct'—ﬁyl}ow)pyﬂdm 21 | 5%
Hbenzi mi dagzbl = 5-yl } oxy) pyr i|driirerag)-{-yiagegmige
tlet r ahydr of ur an- 3- car boxamnm de HC
N[ 44 ({QHC[CM et hyl phenyl ) amino] - 1- 99
met hﬂ | - Benzi ni dazol - 5- yl } oig}({2-{(3-tert-butylphenyl)amino]-

AYph di n yllte ah dr of ur an-13nethB8Hepaimpsiaretfite HA5q4
NF 87 ({2- << B uty N pheny Ia‘%)ﬁ’ﬂﬁ’@'z yibgrpiperagatihy| - A‘ims
K- benhzi mi dgdzorl - 5-y| }- cetami
xy)pyridin-2-yl]tetrahydrofiuran-3- 486.6_carhboxam ge
|\+{4+[(2g3c{&32-f| uoro-5-(trifljuoro-

ol N-[4-({2-[(3-tert-buty! 4—chloro-

209 5 phenylyamino]-1-methyl-1H- 549.1
N ]| j benzimidazol-5-yl}oxy)pyridin-2-yl}- '
"ud \er Ch 2-piperazin-1-ylacetamide
H,C
CH, N-[4-({2-[(3-isopropylphenyl)-
amino]-1-methyl-1H-benzimidazol- 499.6

210 N idin-2-vl1-2-nineridin-1-
= Ij \CN( ‘n/\'O 5-yljoxy)pyridin-2-yl}-2-piperidin-1

N ylacetamide
HC
H,C
F aH, N-[4-({2-[(4-fluoro-3-isoprapyl-
henylyamino}-1-methyl-1H-
211 d " oM phenyls e 517.6
N | benzimidazol-5-yljoxy)pyridin-2-yl}-
i C,N:©/ \@ © Q 2-piperidin-1-ylacetamide
HG
cl ChHy N-[4-({2-[{(4-chloro-3-isopropyl-
henyl)amino}-1-methyl-1H-
212 N o Nm/\N E Y i 534.1
— i ) enzimidazoi-5-yl}oxy)pyridin-2-ylj-
”H CNU CN( ° O 2-piperidin-1-ylacetamide
H,C CH, .
CH N-[4-({2-[(3-tert-butylphenyl)amino]-
H 1-methyl-1H-benzimidazol-5-yl}- 513.7

213 T oxy)pyridin-2-yl]-2-piperidin-1-
i @“/ © O yla)ggémide vire-pip

CH, N-[4-({2-[(3-isopropylpheny!}-
° H amino]-1-methyl-1H-benzimidazol-
214 XYY Y e, | 5ylloxy)pyridin-2-yil-2-(4-isopropy- 542.7
e L, | piperazin-1-ylyacetamide
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01 net hyl ) phenyl ] am no} - 1- net hyl

-1 Hbenzi m dazol -

5-yl)oxy] pyridin-2-yl}- 516.5
w0 eqosadieds of ur an- 3- car boxam de PCT/US2004/034179
N-[4-({2-t(4-fluoro-3-tetrahydro- 02
furan-3-yl phenyl ) am no] 1- nmet hyI
HbenzrTnrd U|‘5 ylf XyJypyridimn-2- 513-06
"Ei(LD rahydrgé YHCiI®3. carboxhmi de H ¢ NPIK. Ex LMH+
Ftructu[,ce Name M- N-{4- t(l 1 _[42fru{3|[043 &bgbdyt-uor o
303 C%phenyl ] am no} 1 nol21-methy IF{1H_
*JQEBZ ZQ' ré% yri dl n?znb{ dzol-bly x?)@?ﬁoﬂhyﬁl{ of 560.7
fa n2-carblxh N e df 2 b{(ArsbeWl@p adirs opn-opyl - | 04
phenyl ) antno] - - met hyl - ¥Hbenacetardidz ol -
b-ylloxyypyridin-2-yl]- 490!5
tetr ahngof ur an- 2- car boxani d] R-[4-({2-[(4-chloro-3-iso
- - propyl-
N-[ 4+ (£22(-4- et hyl phenyl )am BRdrylamife)-1-methyl-1H-
ﬁ@'iéW' he wa - 5-yl } 8¥dkimidazol-5-yljoxy)pyridin-2-yl}- | 577.1
pyri di n- 25404 etem i anzz4 is8pBpyipipbtatar-boxam de
N-[4f ({2-[{3-tert-butyl pheny yl)a:a‘iamn]e- 06 1
+methyl - 1H-henzim dazol -5-y|}- ‘
DXY) oyrhgj&,n 2- yI]tetrahydr01 uran 2- 486.6 carboxam de
HX N {4-[(2- {[ 2-f| uor o- 5- (thf'[I41§|"8r -te@*?utylphenlygammol
meyhyl 1. net hy 'Fii’ie Y 56.7
] W“ﬁf E4 }kvws% Lol TR o
plperazm -1-yl)acetamide
o PO N-[4-({2-[(3-tert-butyl-4-chloro-
{jf : . phenyljamino}-1-methyi-1H-
218 N Oy N benzimidazol-5-ylloxy)pyridin-2-yl]- | 591.2
i U \g\NK/NYCH: 2-(4-isopropylpiperazin-1-yl)-
He® CHy acetamide
RF N-{4-[(2-{[2-fluoro-5-(trifluoro-
d " methyl)phenyljamino}-1-methyl-1H-
219 N oL~ benzimidazol-5-yl)oxylpyridin-2-yl}- | 586.6
F ﬁ'_(,q]@/ n \IOK\N()N cr, 2-(4-isopropylpiperazin-1-
He CHe yl)acetamide
F N-{4-[(2-{[3-chloro-4-(trifluoro-
FH' methyl)phenyllamino}-1-methyl-1H-
220 N CNPNG PN benzimidazol-5-yl)oxy]lpyridin-2-yl}- | 603.1
”-{;«:@/ oy Ny | 2-(4-isopropylpiperazin-1-yl)-
He o acetamide
8% 2-(4-ethylpiperazin-1-yl)-N-{4-({2-
o [(3-isopropylphenyljamino]-1-
22 h;_qND/ X R\g/\'g - methyl-1H-benzimidazol-5-yi}- 528.7
nd 70| oxy)pyridin-2-yl]acetamide
cgcm N-[4-({2-[(4-chloro-3-isopropyl-
phenyl)aminoj-1-methyl-1H-
222 IO ”)fNQN .| benzimidazol-5-yloxy)pyridin-2-yl]- | %%
nd > | 2«(4-ethylpiperazin-1-yl)acetamide
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HX t et rahydrof uran -2-car boxam de

N-[4-({2-[(4-fluoro-3-tetrahydro-

08

WO 20080372731 phenyl ) am no] - 1- et hyl - PCT/US2004/034179
1H benzi m dazol - 5-yl } oxy) pyridin-2- 518.6
yI]tetrahydrofuran 2- car boxam de
N L [ L1 _ ot bk ~

1 L\J.llBLIIVI-L-fLJ \lIIIIU—UTU- UY MH+
8% Myl ) pheny$TUtH R0} - 1 Hbedzi ni dazal -N2me
5-yl )oxy]upyrl di n-2-yl- 498,5
t et fahydfaf ur an- 2- car boxari| de[4H{2€e(3-tert-butylphenyl)aminol-
lxbé ~{{T net h | -2 Wiﬁm[ (trijfitoehg-iHpgnzimdazol Syl | g4y 7
et hyl ) it bﬂ) IYEmne) - 119x)pyrigin-2- yl]-2t(4 eéeyl-
benzi m dadol - 5-yl ] oxy} pyri diPpemzinshyjagetami
yl ) tlet rahydr of uran- 2- carboxanmi de H _C
-137- T7US2004/ 034179 Ex. St|r uct ure Nane W H+
N-[4- (f£2-4 (4-br ormphenyi )an [(2H[3-ghigro-4-(trifluoro- y
eyl - & benzj ni gjmg\z - 5-yl|yest )Dhemll %ﬁ@% ﬂé%?? - | 589
pyrildi n- mura%‘f carpy =
N-{4-[ (1- ret hyI 2- {[4 (trifll %eéhy'pipfraz‘ i
net Hoxy) phenyl ] am no} -1 J—lhan7| m-dazol
5-y|)oxy pyrldln 2- yI} 514.
t et rlahydrof ur an- 2 car boxam d?e(4H¢f‘ylplperaZln -1-yl)-N-[4-({2-
8 [(4-fluoro-3-isopropylphenyl)- 546.7
225 ,\’} o, | @mino}- -1-methyl-1H-benzimidazol- :
Y > 5-ylioxy)pyridin-2-yljacetamide
cgfﬁa, N-[4~({2-[(3-tert-butyl-4-chloro-
phenyl)aminoj-1-methyl-1H-
226 N-—(’N:©/o » n\g/\'@ o benzimidazol-5-yljoxy)pyridin-2-yl}- 5771
“ud . ~ | 2-(4-ethylpiperazin-1-yl)acetamide
" on, N-[4-({2-](3-isopropylphenyl)-
997 Y amino]-1-methyl-1H-benzimidazol- 501.6
N N YN 5-yl}oxy)pyridin-2-yl}-2-morpholin- :
N;iN:@ “n o Lo 4-ylacetamide
r " on,  N-[4-({2-[(4-fluoro-3-isopropyl-
998 H phenyl)amino}-1-methyl-1 |-c|1- ' 519.6
a N SNINTY | benzimidazol-5-yljoxy)pyridin-2-yll- :
,fj%“]ij LELIEEN 2-morpholin-4-ylacetamide
H,C
o o, N-[4-({2-[(4-chloro-3-isopropyl-
H phenyl)amino]-1-methyl-1H- 536
229 N S TN benzimidazol-5-yl}oxy)pyridin-2-ylJ-
N"«:©/ v o Lo : ;
“H Iy Z 2-morpholin-4-ylacetamide
"L, N-[4-({2-[(3-tert-butylphenyl)amino]-
230 d . 1-methyl-1H-benzimidazol-5-yl}- 515.6
> O SFNY TN | oxy)pyridin-2-yl]-2-morpholin-4- :
’b'l';ir':@/ n o Lo ylacetamide

-127-




N~2~, N~2~-di met hyl - N~1 {4-[(1- 13
met hyl - 2-{[4-(trifiuoronethoxy)- CH

w@b@spsi2amm no} - 1H benzi m dazol -5- 501.5 PCT/US2004/034179
yl)oxy] pyridin-2-yl }glycinam de H C
N~i~-[4-({2-[(4-fluoro-3-isopropyl- 14

honenzi-vurd Vi1 adnmnzt-noal 15 1 \/ Jnr‘l 1 ot eyl
OTTCT 1T LILAL fu.ullul_‘l_ll’UUI y CUL /\‘Iryy} T

n-BX-yl]- 477. 8ty C N2~ NJ~2~-d| et NaBe v
| met hyl - N~1~-{4-[[(1- 15

@ (trifluoronet hyIN-fa-({2-[(3-tert-butyl-4-chloro-
no} - 14 bengi m dazqlphbryl)a@mok1-heByl-1H-

ylIy0xy] py ni-diiy DQQ y’t/jpam azimidazol-5-yljoxy)pyridin-2-yil- | >0
N~1~-{4- [ (24T12- f T'Uior o- (t rliZiherehelin-49dacetamide
)

pheny!]am no}-1 -nethyl - 1HCH,
benzijm dazpl - 5-yl) oxy] pyri dijn-2-yl}- 503.5 dH - HC
N~2~,IN- 2 Frret hyl gl yci nam de N-{4-[(2-{[2-fluoro-5-(trifluoro-
Nrsbs-([ 44.(% 2- 30t er tH- but | pf en@tlh}))phelﬂl]amino}-1-methyl AR s
]- dg2ehzimigaal-6-yOpyByydin-gxi) pyr
di n-2-yl ] IN2T N~ - d thw?glwem&laﬁvéﬁéetaml
N~1~-[4 ({2- [ (4- et hyl phenyl )ani noj- 18 1
-lmet hy 1H— benzi m dazol - 5-
o -dimethylmorpholin-
v }o>< y) ridin-2- yI 1-N=2= Ny -yI] 3@#156 methyl-2-{[4-(trifluoro-
) S ik methyl)phenyljamino}-1H- 555.6
’HU CNr ° /\r benzimidazol-5-yl)oxylpyridin-2-
yltacetamide

p ’L\lHr: rl4|
ci nani de| MH:

F 2-](2R,68)-2,6-dimethylmorpholin-
b 4-yl]-N-{4-[(1-methyl-2-{[4-
234 o~ H oM, (trifluoromethoxy)phenyllamino}- 571.6
a—gt@( LTy 1H-benzimidazol-5-yl)oxylpyridin-2-
He CH, yilacetamide
H,C.
Fz \; Crs 2-azetidin-1-yl-N-[4-({2-[(4-fluoro-3-
H isopropylphenyl)amino}-1-methyl-
235 el NS NN 1H-benzimidazol-5-yl}oxy)pyridin-2- 489.6
H_< i =N Q 1
" CN ylJacetamide
H,C CH,
\; Ch 2-azetidin-1-yl-N-[4-({2-](3-tert-
H butyiphenyl)amino]-1-methyl-1H-
236 - NS NY\N\j benzimidazol-5-yl}oxy)pyridin-2- 4856
l N o] .
“H c,N = yllacetamide
FF
F 2-azetidin-1-yi-N-{4-{(2-{[2-fluoro-5-
H (triflucromethyl)phenyljamino}-1-
B0 N.«”U" SYMYNY | methyl-1H-benzimidazol-5-yl)- 518.5
i, =N 0 oxylpyridin-2-yl}acetamide
H,G,
CHs 2-azetidin-1-yl-N-[4-({2-[(2-fluoro-5-
isopropylphenyl)amino]-1-methyl- 489.6

H
238 ¢ N_qN:@’O o NWI/\N\j 1H-benzimidazol-5-yl}oxy)pyridin-2-
N yllacetamide
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CH HC di net hyl gl yci nam de -138-Ex. Structure Nane M

N-{4-[(1-methyl-2-{[4-(trifluoro- 319
woreaolspsepheny| ] amno}-1 H - 497.5

benzi m dazol - 5-yl ) oxy] pyri di n- 2-yi }-

PCT/US2004/034179
H C

pyrrolidi ne-3-carboxam de

FL4r'ﬁ ”Z-fluwva-\tll‘ toro=—326
153 nvl ) Dhenvlslt’ét'ﬁ?“l'i%} 1 -nethyl -1 Hoen}P®edazol - MH+
5- Y| y]prrl din-2-yl}- 515/ 5
Dyr r pl isdi ne- 3- car boxam de H, Zazetidin-1-yl-N-{4-[(1-methyl-2-
it ({ (4-f1 uorog3-i sopr pitrfiue@methoxy)phenyl]- 513.5
en y]) ] 9 N - amino}-1!—l-benzimidazol-S-yl)— )
enz| m dazal~ 8x§) pyri dj PvIRYin-2-yheestemide
vrrolidi ne- 3- car boxam de HC N-[4- ({2-[(4-fluoro-3-
tetrahydgofura p-3-yl phenyl )am no] - 322 1
-brret hyl - YFEbenzi mi dazol - 5- y| N{4-§2-H28luddo-5-isopropyl-
%30 Py @i n- 2- yg] yi r ol i di nepi@nylixnined iostamhil de 503.6
M{4[¢1ﬂm ST[B-t3 i f| prowinidazolsp-ylioxy)pyridin-2-yll-
et hyl ) phegdyl ] am hol - 1Hbenz| FPYEHign-1-ylacetamide
-yl loxylpyridin-2-yl}-
=Y N-{4-[(1-methyl-2-{[4-(trifluoro-
241 methyl)phenyllaminc}-1H- 5115
W< I:( \GN/ Y\'D benzimidazol-5-yl)oxy]pyridin-2-yi}- :
ud 7 2-pyrrolidin-1-ylacetamide
EF
Y—F .
g N-{4-[(1-methy!-2-{[4-(trifluoro-
methoxy)phenyllamino}-1H-
242 Q benzimidazol-5-yl)oxylpyridin-2-yi}- 527.5
:© U 2-pyrrolidin-1-ylacetamide
b 2-(4-isopropyipiperazin-1-yl)-N-{4-
[(1-methyl-2-{[4-(trifluoromethyl)-
243 (:L oh, phenyllamino}-1H-benzimidazol-5- 568.6
CHQ ylyoxylpyridin-2-yl}acetamide
FF
O 2-(4-isopropylpiperazin-1-yl)-N-{4-
a4 Q y [(1-methyl-2-{[4(trifluoromethoxy)- | go, &
N—?]::TOI SNy phenyllamino}-1H-benzimidazol-5- ’
" N oo N CHjH° yl)oxy)pyridin-2-ylJacetamide
A N-{4-[(2-{[2-fluoro-5-(trifluoro-
d " methyl)phenyljamino}-1-methyl-1H-
245 N O benzimidazol-5-yl)oxy]pyridin-2-yl}- | 558.5
F ﬂ‘«ﬂij Ln \g/\DLCHS 2-(4-methylpiperazin-1-yl)-
HC acetamide
N N-{4-({2-[(2-fluoro-5-isopropyl-
g:ﬁ_ ’ ) phenyl)amino]-1-methyl-1H-
246 N o N benzimidazol-5-yl}oxy)pyridin-2-yl]- | 532.6
F ﬁ*’,q]@r Ln f@LCHB 2-(4-methylpiperazin-1-yl)-
HiC acetamide
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497.5 pyrrolidine-3-carboxam de HX
N-{4-[(1-methyl-2-{[4-(trifl uoro- 24

woreaospephenyl ] am no}-1H - NH PCT/US2004/034179
benzi m dazol - 5-yl ) oxy] pyridin-2-yl}- 511.5 HN CHC
pi peri di ne- 3 car boxam de CH

P r/1 (e L NI
N {2 {2=ftt+uvoro=5-1+sopr prl- 25—NH

) ani no]SUHCHER hy - 1 Hbenzi mi dazolName. y| }oxy) pyf MH*

i n-2- yll- 489.6 H, C pyrrolidi ne-3-carboxam de

H4T [ (= methyl -2-{[4-(trifl QQ4mwmjdegazin-1-yl%-r\'l)-{4-[(1-

| ] a no} methyl-2-{[4-(trifluoromethyl)-

2%2% m da ﬁbﬂo@mrl di Rbenyljarino)stihbemzimidazol-5- 2408

etr ixhydr ow@H pyran- 4- car boXiawwidnayl-esetarnge yct uf e
me Mt F CH N[4-({2-t(4ifluoro-3-isopropyl pheny|)

m ng] -dd= met hyl -1 H 27 benzi nmi dazol - 5- yl } oxy) py

T O Z O

ildi n{2-T] - 504 6 N tetrahyﬁﬂf§4—2ridtfw3bimrazi¢-1-ﬂ-f@{4~[(1-
CGEA,Q( de - CH, methyl-2-{[4-(trifluoromethoxy)- 556.6
NT 4 f’ /\Sopr )egqergﬂﬂjﬁ;y@? H-benzimidazol-5- '
am n(] 1 Hé’ oxy]pyridin-2-yl}acetamide
nzilm dazal jJL}QXAﬂ pyridin-2-yi]l- 504.6
tletr ﬂphyg;o- 2H pyr an- 4- H, C carboxam de F.
N—{47[( [2f|uoro- 5- (trif Ridethueipbygzin-1oH Wﬂhm
iinap41 -1 ﬁ“ 1%9 methyl-2-{[4- (;mﬂuogometh)é )~ . 554.6
ino zimidazol-5-
genzijm daZio‘T ml di yl)oxy]%qr;?dln g%agéltamide
F F
d 2-(4-ethylpiperazin-1-yl)-N-{4-[(1-
250 Q . methyl-2-{[4-(trifluoromethoxy)- 570.6
N_«NID,O\C(N\E(\O phenyl]arr)ir]o}-1 H-benzimjdazol-5~ )
Hac'N L, yhoxy]pyridin-2-yl}acetamide
C;LFF 2-(4-ethylpiperazin-1-yl)-N-{4-[(1-
o methyl-2-{[3-(trifluoromethyl})-
251 ”_e”:@ Y N\lol/\'{)q phenyllamino}-1H-benzimidazol-5- 554.6
wd' L, | Yhoxylpyridin-2-yltacetamide
F F
F N-{4-[(2-{[2-fluoro-5-(trifluoro-
N methyl)phenyllamino}-1-methyl-1H- 506.5

252 ¢ N_</N:©/o YYD benzimidazol-5-yl)oxy]pyridin-2-yl}-
AN N 2-(1H-imidazol-1-yl)acetamide

F F
F N-{4-[(2-{[2-fluoro-5-(trifluoro-
d methyl)phenyllamino}-1-methyl-1H-
253 ¢ N.(/N:@O s NY\“O benzimidazol-5-yl)oxylpyridin-2-yl}- 5435
" N0 2-piperidin-1-ylacetamide
e N-{4-[(2-{[2~fluoro-5-(trifiuoro-
d ' methyl)phenyljamino}-1-methyl-1H-
254 N O benzimidazol-5-yljoxylpyridin-2-yl}- | §72.6
F N‘«N]@/ Ln \'o(\Q 2-(4-methyl-1,4-diazepan-1-
H,C

CH, yhacetamide
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tetrahydro- 2H pyr an- 4-
N-[4-({2-[(3-tert-butyl phenyl)am no] -
wda 200823 1H benzi m dazol

_5_y|}_

car boxanm de C.

30

oxy) pyridi n-2-yl]tetrahydro-2H 500.6 H C
pyran 4- carboxam de N-{4 [(2 {[4-chl oro 3 (3-furyl)-

AL

Ll o — ¢

PCT/US2004/034179

L

b-E\ﬁ

Al
|cr|y1 J atr fo}=1- ncrllyl*J.

oxy] pyriYstWey| 1 - 474

I_lmlz—l—l_rl CT [UI
9 acet ani diame

MH+

1...
ur af

cait

_y|1

F1_0) ==\ —hﬁlﬂ
'§ T

[4- ({2-[(4-fluoro-3-tef
n- 3- henyl ) am no] - 1- m

rahydro- 32
b N[ (2-{[PHiubergz (triflud@z ol -
) mediyhehengdimoE 1 #hathyEHi-
D 5} iyazogg-ylp@xy]pyndm—z-yl}
A4 Y1, 244igazpl-1-yl)acetamide
nam de H C Br N~1

5

Ckh7.5

- 4
m n

¥4} 0

(F1-Q) ).
G — T

Xy Y) i din-2- 4¥7.5 yl]
~2f— tY Bupyl

bl -1} Oy

({2- F[(4 brormphenyl)

] - %ﬁét hyl - 1H benzi mi d
yridi g@/\gYLglhym i

ovap\Lrl d| n-2-yl]glyci

‘
H,C

34

W Nell-{(24B8:hBro-5-(trifluoro-

nsnethatbphignytlamino}-1-methyl-1H-
benzimidazol-5-yl)oxy]pyridin-2-yl}-

2-(1H-1,2,4-triazol-1-yl)acetamide

543.9

257

N-{4-[(2-{[2-chloro-5-(trifluoro-
methyl)phenyllamino}-1-methyl-1H-
benzimidazol-5-yl)oxy]pyridin-2-yl}-
2-(4-methylpiperazin-1-yl)-
acetamide

575

258

N-{4-[(2-{[2-chloro-5-(trifluoro-
methyl)phenyllamino}-1-methyl-1H-
benzimidazol-5-yl)oxy]pyridin-2-yl}-
2-(4-methyl-1,4-diazepan-1-yl)-
acetamide

589

259

2-(4-ethyl-1,4-diazepan-1-yl)-N-{4-
[(2-{[2-fluoro-5-(trifluoro-
methyl)phenyljJamino}-1-methyl-1H-
benzimidazol-5-yl)oxylpyridin-2-yl}-
acetamide

586.6

260

N-{4-[(2-{[2-chloro-5-(trifluoro-
methyl)phenyllamino}-1-methyl-1H-
benzimidazol-5-yl)oxy]pyridin-2-yl}-
2-pyrrolidin-1-ylacetamide

546

261

N-{4-[(2-{[4-chloro-3-(2-fluoro-
pyridin-4-ylyphenyllamino}-1-
methyl-1H-benzimidazol-5-yl)-
oxy]pyridin-2-yl}acetamide

503.9

262

N-[4-({2-{(3-tert-butylphenyl}yamino}-
1,3-benzothiazol-5-yl}oxy)pyridin-2-
yllacetamide

433.5
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-140- Ex. Structure Name M+ N~1~-{4-[(1-nmethyl-2-{[3-
335 C (trifluoronethyl)phenyl]am no}-1Hbenzi m dazol -
W®20065)87293 pyri di n-2- 457.4 N HC yl } gl yci nam dePCT/US2004/034179
N~1~-{4-[ (1- et hyl - 2- {[4 (trifluoro- 36
met hoxy) phenyl ] am no} H- 473. 4
Wl B | o el narm A~ L)

t Al L A\ iy 2 P=
Cllll ||| UQZUI lJ r II L' j' Iy Gl marti

F-EXA [ N-1~ j4§*("1°tl|'féthy| A [4(tr|fiu 1e 37 [ M+
met hyl ) ph nyl ] am no} - 1Hbenzi
ng R HIE s

(4D

-yl Yoxyl§ r|d|n2yl} 457%‘ or__ 3.

2%% {4 (2 {[2-fluoro-5- (t% o -thethyl-1H- 581.7
rethyl ) ﬁ'gjﬂgm’}\“h- et h zol 5- I%ox )pyndln-2-
enzim da;d oxy PYri di eﬁé de 4 X I'yci nan| de

i C HON~ 1~ [4- ({2-[ (4- et hyll phenyl ) ani no] - 391
met hyl - 14 benzi m dazol -5-y|l }- 417.5

Xy) ﬁ)yrﬂa 2-yl]dl yC| nam deNH4-R2\26toro-5-isopropyl-

1[ 4*50( 3‘=‘=| saphenylyamingi-methyl-1H-
%ﬁy ) am ncl i‘m{’@” o1 Hbeth?ﬂqiﬁ’ﬂid@@bﬁ-yl}oxy)pyridin-z- 434.5
-yl Y oxy) pyri'8i n-2-yi |- 449.¥lacetamide

OO 22U
‘r

{\'IT1 2.0 !

N o N-{4-[(2-{[2-fluoro-3-(trifluoro-
d’; vy, | Methylphenyllamino}-1-methyl-1H-

265 N oM benzimidazol-5-yl)oxylpyridin-2-yl}- | 571.6
ﬁ”«N]@/ U o . 1-isopropylpiperidine-4-
carboxamide

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

r
Fbp L. | methyhphenyllamino}-1-methyl-1H-
266 N oM benzimidazol-5-yl)oxy]pyridin-2-yl}- | 571.6
ROGROE: 1 -isopropylpiperidine-4-
He carboxamide
F P piperidin-4-yl 4-({2-[(4-fluoro-3-
267 . i . tetrahydrofuran-3-_ylphenyl)ammo]— 547 6
Y _</N]©/ NN \O 1-methyl-1H-benzimidazol-5-
HH N 2N O NH yI}oxy)pyridin-2-ylcarbamate
H,C,
F{jgwa N-[4-({2-{(4-fluoro-3-isopropyl-
H phenyl)amino]-1-methyl-1H-
268 N_</N:©/O NN benzimidazol-5-yl}oxy)pyridin-2-yl]- 519.6
8w N o L o ; ;
nd 2-morpholin-4-yiacetamide
H,C CH, Chira!
CH, (28)-N-{4-({21(3-tert-butyl-
:<2 " !
. phenyl)aminol-1-methyl-1H-
269 ,N_</N:©’° ] N\g(:j benzimidazol-5-yl}oxy)pyridin-2- 499.6
H HSC,N yl]piperidine-2-carboxamide
HC Chiral
cH, (2 S)-N-[4-({2-[(2-fluoro-5-isopropyl-
K O phenyl)amino}-1-methyl-1H- 503.6
. .

benzimidazol-5-yi}oxy)pyridin-2-
yi] piperidine-2-carboxamide

270 N O Ny
F H'N /ND/ |/N \g H

S
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H glycinamde H C N1 ~-{4-[(1
-methyl -2-{[4-(trifluoro- 4 1 D
waoreaospsephenyl ] am no} - 1Hbenzi m dazol - PCT/US2004/034179
5-yl)oxy] pyridin-2-yl}- 471.5 HX L-al ani nam de N~1
~- {4 [(1 rrethyl 2- {[3 (trifluoro- 42 H

] 4 L0l
ret-hyt )pllcuyr amnoy=—1tHH

hertzi m dazol -BUHYSxy] pyridin-2-yl}- APes H | MH-+
- al ani ngyriide HC -141-EX. Structure Name M+ Chiral
N~1~1{4-[&Z-{[2-fl uor O 5- ('t ] Nf{4-(e+@-fludi®-5-pyridin-4-
methyl ) nyl ] ami noy, - met hwlphenﬂ%mlﬂ@g -ethyl-1H-
b%tﬁ?, m rzlm@quLS Rogy)pyridin-2-yl}- 538.6
L- al ani nafj % %@V'ﬁ“éﬁﬂpﬂ%ﬁﬁ?mde 44 qH.
an noj - 1- it hyl - 1H-Joen2| mﬂ
5-yl ] oxy,)cpyrl di n- 2- yl]-N-2~ N~2~ 496. 4
di rret h §ei nani de N-[4-({2-[(2,4-difluoro-5-isopropyl-
N {[ 4 [(4sflupro-3-tetp lmylmmlﬂanethyl -1H-
E:l?)%lz-p)henyﬁ—X’N:@‘&ﬁom- Yy - | Bepzimidazol-5-yljoxy)pyridin-2-yl}- 521.6
1H be2i m dd@zo] - 5-YI } oxy) pyr | @PHTPdinglgdacstapide
yr]-N=2~ N-2~-dipethyl- H G glycinam de
7
A N-[4-({2-{(2-fluoro-5-pyridin-3-
ylphenyl)amino]-1-methyl-1H-
273 N ENPZEN H\(A benzimidazol-5-yl}oxy)pyridin-2- 4955
F ﬂ_fNU v o yljcyclopropanecarboxamide
H,C
7Ny 2-(4-ethylpiperazin-1-yl)-N-[4-({2-
= [(2-fluoro-5-pyridin-3-
274 yiphenyl)amino]-1-methyl-1H- 581.7

’:]@’ \Cr \“AK/NVCH benzimidazol-5-yl}oxy)pyridin-2-
ne ylJacetamide

- 2-(4-ethylpiperazin-1-y)-N-[4-({2-

[(2-fluoro-5-pyridin-4-ylphenyl)-

N:©/° YN amino]-1-methyl-1H-benzimidazol-
#N O '\/Njc 5-ylloxy)pyridin-2-ylJacetamide

275 581.7

I\ o N-[4-({2-[(2-flucro-5-pyridin-4-

i ylphenyl)aminoj-1-methyl-1H-
oM benzimidazol-5-ylJoxy)pyridin-2-yi}]- | 568.6

g—(’]@ Crry 2-[(28)-2-(hydroxymethyl)pyrrolidin-

He 1-yllacetamide

276

= N-[4-({2-[(2-fluoro-5-pyridin-4-

ylphenyl)amino]-1-methyl-1H-
217 N~ | benzimidazol-5-yloxy)pyridin-2- | 4955

N 0 x
/ v
F ﬁ*ND/ (o yllcyclopropanecarboxamide

7 N N-[4-({2-[(2-fluoro-5-pyridin-3-
ylphenyl)aminol-1-methyl-1H-
] benzimidazol-5-yl}oxy)pyridin-2-yl]- | 582.6

N O A
¥ n—«w:@ i Uo 2-(4-methoxypiperidin-1-

HC &n, yhacetamide

278
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N-2~, N~2~- di met hy|

“N-1 ~{4-]

(1- 46

nmet hyl - 2-{t4-(trifluoronethyl)- 485.5 H CH
W@ b@spsi2aim no} - 1H benzi m dazol - 5- PCT/US2004/034179
yl)oxy] pyridi n-2-yl }gl yci nam de H, C. -CH,
N-[4 ({2-[(3-tert-butyl phenyl)am no] -
! 4856\
ylF-)}oxy) pyri dPtUCiURg| | - L- pr ol i nani de p Name MH*
£ [d (éZ I|(4 il uor o- BCchxelg_ ( 4R)i84 dimethylazetidin-1-
urgn- o=y ) Nl ({2 (2- 5 pyrldln-3-
1@' enzHmdazol S- w% oxy)p‘ n NMa mo e Piyl-1H- 552.6
yi'P-IL- ol i nami de H. C F V- nZImldazol 5-yljoxy)pyridin-2-
N-t4-({ N 4-fl uoro-3-isop gpg tanit
phenyl ) am no] - 1-nethyl -1 Hi
pbenzji m da N-5 yl Yoxy) pyri di n 2 yl]- 531.6 G 1
-1 sopr opy rrolidine-3- caNdoXrKBBuorp-Epyidin-g-
Q%éobenz xy) - N-[ 4- ({ 2- [ (3] ylehanyl)g@mino]-1-methyl- -1H- 469.5
b | phe _%:WN\F@% hyl bqnzm@ﬁ@lﬁfy&}g)gjbqyndm -2-
5-y| Poxy) Py n-8<N536. 6 HYECHA™t ani de - 142- EX.
Structure Name M+
P- (bFnzngxy) N-[4-({2-[(44fluoro-3- 351
Fetr hydr ur an- 3-yl pheny! )ald#ﬁ{éq-i(f% -BEguy-4-fluoro-
1H- benzi m I,gjazol 5. ppeny) amino]-1-methyl-1H- 5176
/F§qe oXy) p @/ fy ] cEami 21m1dazol 5-yltoxy)pyridin-2-yl]-
Nt 4 ({2-1.63-Tert butyl pher%p)y%i?rln'q%] [l-ylacetamide
", N-[4-({2-[(5-tert-butyl-2-fluoro-
082 g:ﬁL o N phenW)anuno]1rneﬂwl1t¥ o] 517.6
N NOYTN benzimidazol-5-yljoxy)pyridin-2-yi}- :
- ﬁ;(NU U o 2-pyrrolidin-1-ylacetamide
.C
80& " | (28)-N-[4-({2-[(4-fluoro-3-isopropyi-
i phenyl)amino}-1-methyl-1H-
283 N_«”:@ © (s N\n“‘j\/rﬂj benzimidazol-5-yljoxy)pyridin-2- 503.6
L s O H yllpiperidine-2-carboxamide
£ cn, N-[4~({2-[(4-fluoro-3-isopropyl-
084 o N phenyl)amino]-1-methyi- 1I—é— - 517.6
/NI j’ Sy N benzimidazol-5-ylJoxy)pyridin-2-y!}-
H_(,N U © O 2-piperidin-1-ylacetamide
H,C
I N-[4-({2-[(2-fluoro-5-pyridin-4-
= ylphenyl)amino}-1-methyl-1H- 5 | se26
285 o iy benzimidazol-5-yl}oxy)pyridin-2-yl}- .
¢ ”af]::f I:hN@f\f:Lo 2-(4-methoxypiperidin-1-yl)-
Hac{:‘ H, acetamide
s 2-(4-methoxypiperidin-1-yl)-N-{4-
d ) [(1-methyl-2-{[3(trifluoromethyl)- | s5x o
286 N_fj[:r° Sy phenyllarnino}-1H-benzimidazol-5- '
nL " %, | yhoxylpyridin-2-yljacetamide
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52 -nethyl - 1H benzi m dazol -5-yl }- oxy)pyridin-2-yl]-2-
446.5 hydroxyacetam de H C 2- hydroxy-N-{4-](

wda.200sbmel3 2- {[ 4- 53 (trifluoromethyl)phenyl ] amP@Dpsio4/034179
N- benzi m dazol -5-yl)oxy] pyridin-2-yl}- 458.4 HH G
acetamde N-[4-({2-[(3- tert but yl phenyl ) am no] - OH

e I(“llr &‘Iur ‘b%lll_l m‘dazcl EL‘yJFILGXy I-’)’
Bt - 2- yI ] - BAEHIre oxy- 2- 504 6 ame MH+

hydf oxymst hyl) - 2- met hyl pr dpanami de

N-[ 41 ({2 (4-fluoro-3- H | 2-(4-methoxypiperidin-1-yl)-N-{4-
hyd{ of ur an- 3- I henyl)am' meihyl-23#-Bfluoromethyl)-

E? Izyl 1%{@& | phenylieyniny-1H-benzimidazol-5- 5556

i di h- 2- yl b 3- hyd roxy ﬁn 53boByIRyrgH;2-yllacetamide

hydt oxyrret hyl ) - 2- net hylprcpanam de

P
NSD
n<

1

3- hy roxy - (hydr oxynet hyl ) v
2’? e (1t 2 (14 (1t (gq;g? Ve
g 11 ugnome 3{, pgeny am % =5= xy yridin-2-yl]- | 554.6
ez m kg O S YOXTLIY 1 Al b I
N[44 ({2-1.04>F1 u 03|§Poprqggém1
phenyl ) ami no] - 1-nethyl -1 H
benzi m dazol - 5-yl } oxy) pyri di n 2 yl]- 508.6

- hy dir oxy=2- (hydr oxyrmet hy| )|-23-methoxyazstidin-1-y)-N-{4-{(1-
286 methyl-2-{[3-(trifluoromethyl)- 5275
N

H
N. ENPZEN N\n/\N . P
—~ 1 j ; Y phenyljamino}-1H-benzimidazol-5-
i, \CN( ° 2. | yhoxylpyridin-2-yljacetamide

G on, N-[4-({2-[(5-tert-butyl-2-fluoro-

d CHy’ " phenyl)amino]-1-methyl-1H-
290 SNPZNGE NP benzimidazol-5-yl}oxy)pyridin-2-yl}- | 533.6

F ﬁ‘ﬁ,ﬁ U @/\ \lq 2-(3-methoxyazetidin-1-yl)-
acetamide

- 2-(3-methoxyazetidin-1-yl)-N-{4-[(1-
; ? methyl-2-{[4-(trifluoromethy!)-
291 e O V“& phenyljamino}-1H-benzimidazol-5- | 2272
ne yloxylpyridin-2-yi}acetamide

Hy

r-s 2-methoxy-N-(4-{[1-methyl-2-({4-
F trifluoromethyl)thio]phenyl}amino)-
292 Q oMoy | K me mino)- | 5045
g—(f:]ij U \g/\o 1H-benzimidazol-5-ylloxy}pyridin-2

yhacetamide

”=°b N-[4-({2-[(4-ethylphenyl)amino]-1-
H cH, methyl-1H-benzimidazol-5-yi}-
293 wﬂj@ﬁ@(”@“ - oxy) pyridin-2-yl}-2-methoxy- 432.5
G acetamide
He CHs .
écm N-[4-({2-[(3-tert-butylphenyl)amino]-
1-methyl-1H-benzimidazol-5-yl}-
294 N 0 Hm/\o,cus ox o - 460.5
; y)pyridin-2-yl]-2-methoxy
”%NIO on o acetamide
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nmet hyl propanam de N-[4-({2-[(4-fluoro-3-isopropyl- 58
phenyl ) at ni no] - 1- net hyl - 1 Hbenzi m dazol -

W®20065)08729) pyri di n-2-yl]- 460.5 cycl opr opanecar PORERT00€034179
-143-Ex. Structure Nane MH+ H C
N-[4-({2-[(2-fl uoro-5- |sopropyl 359

hnn\ll\ am nnl 1 et hyvl 1 m-dazal
O 11O L ITeTTTy T L II ETrll_l_rllT.la‘CUI

5}’1 Yoxy) pyrifrusturey| | ~ 460. 5 cycl opN8P8necar boxani M+

N{44[ (1 .-methyl-2-{[4-(triffluoro- 60
et hyl ) yl ]amino}-1 H 8. N44-[(2-{[2-fluoro-5-(trifluoro-
¢ - b- yI oxy] py i di metBylyhprylld@ine)-Cmethyl-1H-
ﬁ ! 490.4
C C)pr g@/ e, g, beBEinidazol-5-y)oxylpyridin-2-yl}- :
N rtBuf’yl pheny3-naipKysicetamide 1
y p Y
- wl - 1H- benzi m dazol -
ML' }oﬂy) pykl di n-2-yl] cycl oplr_ljggane- 456. S car boxam dej H
C CH|1-4 sppropyl -N-{4-[(1- Iyl 2-R4{fildro-3BBtrahydro-
(tigipf [ u met hyl ) phenyl ] ami |nfojen-BHoeeny et} dHmethyl- 492 5
3-yI)ox pl'rj@/ﬁé/"ﬁs\a Cg 1H-benzimidazol-5-yl}oxy)pyridin-2- :
yl}-2-methoxyacetamide
HC
- N-{4-[(1-methyl-2-{[4~(trifluoro-
b methyl)phenyljamino}-1H-
297 I ”\(O benzimidazol-5-yl)oxyjpyridin-2-yl}- | 98-
h AN O tetrahydrofuran-3-carboxamide
H,C
Fz 5 CH, o N-[4-({2-[(4-fluoro-3-isopropyl-
H phenyl)amino}-1-methyl-1H-
298 N _«“UO s Nm/@ benzimidazol-5-yl}oxy)pyridin-2-yl}- 490.5
ﬁ4dN #N 0 tetrahydrofuran-3-carboxamide
CH,
o N-[4-({2-[(4-ethylphenyl)amino]-1-
H methyl-1H-benzimidazol-5-yljoxy)-
299 N _(,N:©/° S NY[) pyridin-2-yljtetrahydrofuran-3- 458.5
HH & 2N 0 carboxamide
HC
s . N-[4-({2-[(3-tert-butylphenyl)amino]-
§ ; ’ " 1-methyl-1H-benzimidazoi-5-yl}-
300 N_(/N:©/° 7 NmJ:) oxy)pyridin-2-ylJtetrahydrofuran-3- 486.6
HH N N0 carboxamide
F
F N-{4-](2-{[2-fluoro-5-(irifluoro-
301 B9 methyl)phenylfamino}-1-methyl-1H- | .- o
¢ N_</N:©/O S NWKD benzimidazol-5-yl)oxylpyridin-2-yl}- |
HH N N 0 tetrahydrofuran-3-carboxamide
,C
(e}
F, i’: N-[4-({2-[(4-fluoro-3-tetrahydro-
0 furan-3-ylphenyl)amino]-1-methyl-
302 N EAFEN NWKC) 1H-benzimidazol-5-yl}oxy)pyridin-2- 518.6
Q%N:@/ ln 0 ylltetrahydrofuran-3-carboxamide
H,C
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yl } pi peri di ne- 3- car boxam de propyl
- met hyl
w@ awssR73d Hbenzi m dazol -

-2-{[4- 1 -iso 63 (

-N-{4-[(1
trifluoronethyl)phenyl

y!}pyrrolidine-3-carboxam de
(38) -N-{4-[(2-{[2-fluoro-5-

M CH

5-yl) oxy3pyri di n- 2- 5BOT/652004/034179

AR A PO
yl ) oxy] pyridi n-2-yl }-1-(2-hydroxy- HC
et hy| ) gy€rol i di ne- 3- car boxam-de(ftreethy B4 trifluoro-
43& P- [ ( ert-bytyl ph y| )-m@hyl )phenylJamino}-1H- 498.5
am np] - 1- /'F} 1§ benzi ni ddeezimidazes Seyhoxylpyridin-2-yi}- '
5- %/I{W O;(}/ZLD]Y'J[(:I di n- % "yl car barrﬁ?‘@;“rﬁ‘r‘ﬁ?fHVln'z -carboxamide
4- - -fluoro-3-isopropyl -
phenyl )aam nojl - 1-net hyl -1 H¢H
benz Gf- 5-yl } oxy) Q ri dit42{a(4-fluuBo-38sapeapifamat e
Habs 14 w St rguct ur ePName PRy ARInply 1-methyl-1H- 4905
4- ({1 [(3 {<fe @ h [y phenyl )(- _bengimidazol-5-yl}oxy)pyridin-2-yl- '
ﬁim' noj - 1- F‘r@fl hy -1 benzi ni Oé?tfﬂ ydrgrfw@_nsz-ﬁfsrboxamide
-yl toxy)pyridin-2-yl carbamate H C et hyl
4-({ [ £4- | uor o- 3- tetrahydro- 368
fluran I phenyl )am noj - 1- r{ MK [(4-ethylphgyl)lagmfl1}0]-1;
1 idazol-5-yltoxy)-
’I' %@‘an " _<, ii‘ﬁ 3 o ) PY rg;/?? m-2—yi]tet%2§;drofuran-2- 458.5
N 0 carboxamide
H,C
;vcﬂjs N-[4-({2-[(3-tert-butylphenyl)amina]-
yo9 1-methyl-1H-benzimidazol-5-yl}-
306 \ _«N:O’O S NYQ oxy)pyridin-2-yl Jtetrahydrofuran-2- 486.6
”H N 2N 0 carboxamide
F
& N-{4-[(2-{[2-fluoro-5-(trifluoro-~
</ ? u 9 methyl)phenyljamino}-1-methyl-1H-
307 ¢ N /N:©’O [ N\(Q benzimidazol-5~-yl)oxy]pyridin-2-yl}- 516.5
HH C,N =N O tetrahydrofuran~2-carboxamide
(0]
F i’: N-[4-({2-{(4-fluoro-3-tetrahydro-
o furan-3-ylpheny )aminol-1-methyl-
308 N O ‘“H/‘J 1H-benzimidazol-5-ylloxy)pyridin-2- 518.6
ﬁ’ﬂ,:@ LN o yljtetrahydrofuran-2-carboxamide
H,C
F
§‘FF N-{4-[(1-methyl-2-{[3~(trifluoro-
v ¢ methyl)phenyllamino}-1H-
309 N_(,ND/O i Nm)Q benzimidazol-5-yl)oxyjpyridin-2-yl- 498.5
HH N N0 tetrahydrofuran-2-carboxamide
F
o N-(4-{[1-methy!-2-({4-[(trifluoro-
0 methyl)thiolphen yl}amino)-1H-
310 Q N O “YQ benzimidazol-5-ylloxy}pyridin-2- 530.5
ﬁ_<N:©/ - yDtetrahydrofuran-2-carboxamide
H,C
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yl carbamate Br nmethyl 4-({2-[(4- brormphenyl) 369

am no] - 1- net hyl - 1H benzi m dazol - 469.3 H

WG 2005087293 pyri di n-2-yl carbamate H C nret hyl 4- {PAT/US2004/034179
-methyl -2-({3-[(trifluoro- 70

met hyl ) t hi o] phenyl }arri no) - 1Hbenzi m dazol -

_5;\I| 1 nV\/Ln\lrl di-a—2— I —— A90—5—Ccarbamate —HX et iyl "
% {2- [ (4- et HIHHB yl)- 71 Name
am noJ - 1- net hyl - 14 benzi mi dazol - 418.5
5-yli} oky) pyri di n- 2-yl car bam&ﬁ"e({ﬁﬁﬂmmophenyl)ammo] -1-
4- []( 1- hy| - 2-§ Bt ulomethylApl-benzimidazol-5-yljoxy)- | £qg 4
hyl) phen (06} { 1Hbenzn>wﬂ'aa?zse fetrahydrofuran-2-
5-yll) oxy] By i di n-2-yl - 458| PHP@NIESr bamat e HX et hy
4- ({|2-[(3-tert-butyl phenyl)- 73
am noj -l- met hyI 1H benzi m dazol - 460.5 '
5-yI} o&g)pyri di n- 2- yl car bahbit{él(Hroasmg{{4-(trifluoro-
4- ({12- [ fl uoro- 3- tHet jrngthowdphen yllamino}-1H- 514.5
F i an- 33 / 1_ idazgl-§7 yl)oxy]pyndlnéz-yl}—
1H benzi W%J;m/l @i& Foxy) p) /ﬁtra riuraagfzcaébox?rg'a?bamat e
- 145- Ex. Structure Nanme MH: et hyl
A- ({12- [ 4f|uor03|sopropl- 375 J CH1 )
phenyi ami no] - 1- met hyl - 1 Hb&n2t N 2rdigethy-N~1~-{4{(1-
methyl-2-{[4- (tnﬂuoromethc()jxy) " 501.5
313 N o AN -CHy phenynannno}1klbenzwnlazo -
N'</N:©/ U f\gm yloxy]pyridin- -2-yi}glycinamide
£ on, N~1~-[4-({2-[(4-fluoro-3-isopropy!-
d H phenylyamino]-1-methyl- -1H- 477.6
314 s © S Ny | benzimidazol-5-yljoxy)pyridin-2-yi}-
*“*H,Nij 2N 0 CHs N~2~ N~2~-dimethylglycinamide
H,C
F\;’—F F N~2~,N~2~-dimethyl-N~1~-{4-{(1-
methyl-2-{[3~(trifluoromethy!)- 55
315 N © \~nw(\$£H3 phenyllamino}-tH-benzimidazol-5- 48
B N:©/ v o o yhoxylpyridin-2-yl}glycinamide
H,C
e N~1~-{4-{(2-{[2-fluoro-5-(trifluoro-
{:;L H lneﬂwbphenyﬂanuno}1rneﬁwl1H- 503.5
316 N O\G/N\n/\rﬂ‘ms benzimidazol-5-yl)oxy]pyridin-2-y{}-
’ E'%N:(j n o o N~2~ N~2~-dimethylglycinamide
H,C
"t N~1~-J4-({2-](3-tert-butylphenyl)-
d o H aminol-1-methyl-1H-benzimidazol- 473.6
317 /NI jo i Nm/\'s’% 5-yljoxy)pyridin-2-yl]-N~2~,N~2~-
”_<,N N O O dimethylglycinamide
H,C
& ' N ~ ~[4-({2-[(4-ethylphenyl)amino]-
2:} H 1-methyl-1H-benzimidazol-5- 445.5
318 h NS N | yloxy)pyridin-2-yl]-N~2~ N~2~-
Q_S“:@ AN O O dimethylglycinamide
H,C
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5-yl }oxy) pyridin-2~yl - 464.5 HC carbamate Br et hyl
4-({2-[ (4- bronmophenyl)am no]- 76 1
WO p@sioy1273 H- benzi m dazol -5-yl}- 483.3 HC PCT/US2004/034179
oxy) pyri di n-2-yl carbamat e CH, et hyl
4- ({2-[ (4-ethyl phenyl )am no]- 377 V YV

nm Aa 1 /1‘3’7 E
|||..,t T u! 1l_lr bblll—l |rrua1_0+ ; na O

X5 pyri di n-ZSW‘F‘%S‘H'Pbarmte C CH, ppeﬁ"i"ﬂ‘?n 4-yl MH-+
-({2-[(3-tert-butyl- 78 phenyl)ani no]-1-net hyl -
benzi m-¢azol - 5-yl }oxy)pyr N 2mpethyl-BIB(IrEflwrdd, C
31{1 gamat i perl di n- 4 N 4- ( fgthpiphedyilaroing=134- 79 4975
ahydr o 3 3,2 y| ) pbgnab]idazol-5-yloxylpyridin-2-yl}- :
- net|hyl - 1F; Berzi m a'azol 5- ypyrolidiner3-garpgrpmide
xy)pyridln -yl carbamate H C piperidin-4-yl
-[(1-methyl -2-{[4- 80
tri fI uor t hyl) phenyl ]iam nNK4-kediefadrorb-(ei odro-
1_?& yr| di n 2 : r methgliphemlenain@dratedyHIE Vg5 5
pe i j??& 2> (4} benginidazg:=5-\@oxylpyridin-2-yl}-

sopr opyl o -1- met H)y'qohdlne -3-carboxamidle

_'ﬁ(IJ'I"\:bQI—\""O IIbO
1)

H,C

F CH, H N-[4-({2-[(4-fluoro-3-isop ropyl-
321 o 'ﬂ \(EN) phenyl)amino]-1-methyl-1H- 489.5
o \ benzimidazol-5-yljoxy)pyridin-2-yl}- ‘
HH—END/ U 0 pyrrolidine-3-carboxamide
. ° N-[4-({2-[(4-fluoro-3-
N tetrahydrofuran-3-ylphen yl)amino]-
322 \ o H YD 1-methyl-1H-benzimidazol-5-yl}- 517.6
N— i oxy)pyridin-2-y{lpyrrolidine-3-
HH N \CN( © carboxamide

F
i n N-{4-[(1-methyl-2-{[3-(trifluoro-
393 o H \’p methyl)phenyflamino}-1H- 497 5
N A benzimidazol-5-yl)oxylpy ridin-2-y1}- :
Y Ty yhoxylpy vi}
n,C
fF

pyrrolidine-3-carboxamid e

F N-{4-[(1-methyl-2-{[4-(trifluoro-
z ? H methyl)phenyllamino}-1H -
324 N*QNUO\C(NWQH benzimidazol-5-yl)oxylpy ridin-2-yl}- 511.5
n 2N © piperidine-3-carboxamide
HsC
\;‘ CH, N-[4-({2-{(2-fluoro-5-isopropyl-
H NH phenyl)amino]-1-methyl-1 H-
325 VN NS N\(C benzimidazol-5-yljoxy)pyridin-2-yl}- 489.6
“H N 2N 0 pyrrolidine-3-carboxamide
rLF N-{4-[(1-methyl-2-{[4-(trifluoro-
y methyl)phenyljamino}-1H-
326 N O NYO benzimidazol-5-yl)oxylpyridin-2-yl}- | 512.5
”——«NU N o tetrahydro-2H-pyran-4-
HC carboxamide
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( 1H benzi m dazol -5-yl } oxy) pyridin-2- 519.6 H -

yl car bamat e pi peri di n-4-vyl

w@ oos0B1203 onet hyl ) phenyl ] am no} - 1Hoenzi m dazol PCT/US2004/034179

4-[ (1-nethyl -2-{[ 3~ 82

HC

5-yl)oxy] pyridin-2- 527.5 H H. C yl carbamate -146-EX.

Structure Name M+ piperidin-4-yl

4-1(2-{[2-fl uoro-5-

(rritTroorQerhyl yphenytjfam nof-1-
o ) - 1H e PSR ol - 5-yll). 545 5 pAMe Mk
DXy] pyr indi n- 2-yl carbamat e HnCrakeo 14 fuoro-3-isoproovi-
i ibsopr(ﬁ gheti di In 3-vyl I34_ (&g?&%ﬁm £ &mﬁgyﬁmp_y
po[ O- SRPLON) "%D@ aMpBRAimidazolFs-N16xy)pyridin-2-yll- | 504.6
met hyl -1 H‘Hﬁf@/% - 5- yl| ketrahydo-BHPyran-4-
c%xy) pyri diwe 2-yl car bamat e | carboxamide
N AL (2-{T4-chloro-3-(3-pethyl- 85
t{ et r phyerof uran- 3-yl ) phenyll \am B a,d 55 S0oronvi-
1 met hyl » Hbenzi ni daHzo -05-ylp én( ino]_1_methyf1Hp_y
328 N O N benzimidazol-5-yl}oxy)pyridin-2-yi}- | 504.6
F ﬂ‘«N:(j G- tetrahydro-2H-pyran-4-
H,C carboxamide
T N-{4-[(2-{[2-fluoro-5~(trifluoro-
" o methyl)phenyllamino}-1-methyl-1H-
329 O~y NYO benzimidazol-5-yl) oxylpyridin-2-yl}- | 530.5
F ﬁ"«NU l_n 0 tetrahydro-2H-pyran-4-
H,C carboxamide
H,C
;VCCH“; . N-[4-({2-[(3-tert-butylphenyl)amino]-
H 1-methyl-1H-benzimidazol-5-yl}-
330 Nl [ N\n/Q oxy)pyridin-2-yljtetrahydro-2H- 500.6
H_< N 0 .
" CN pyran-4-carboxamide
o]
a M N-{4-[(2-{]4-chioro-3-(3-furyl)-
331 M o phenyllamino}-1-methyl-1H- 474.9
N Oy My e benzimidazol-5-ylyoxylpyridin-2-yl}- :
H_</,Nj©/ L 0 acetamide
H,C
(¢)
F, ;J N~1~-[4-({2-[(4-fluoro-3-tetrahydro-
. furan-3-ylphenyl}amino]-1-methyl-
332 N_(/N:@/O S H\n/\NHz 1H-benzimidazol-5-yl}oxy)pyridin-2- 477.5
H )y 2N 0 yllglycinamide
H,C
H,C CH,
) ] N~1~-[4-({2-(3-tert-butylphenyl)-
333 N o N amino]-1-methyl- 1H-benzimidazol- | 445.5
ﬁ—<’N]©/ @ \E'/\NHZ 5-yltoxy)pyridin-2-yliglycinamide
HC
Br,
@ . N~1~-{4~({2-[(4-bromophenyl)-
334 Y _<,NU° S NN, amino]-1-methyl-1H-benzimidazol- | 468.3
H N #N O 5-yloxy)pyridin-2-yl]glycinamide
H,C
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O oxy]py ridin-2-yl}acetamde HC H > CH

N-[4-({2-[(3-isopropyl -4-nethyl- 86
W@ b@spsRaim no] - 1-nethyl -1 HV Y PCT/US2004/034179
benzi m dazol - 5-yl } oxy) pyridin-2-yl]- 430.5 acetani de H
CN—[4({2[(3 cyclopenty' 4-fluoro- 87
ﬁj‘hcu: Hamnol=—trethyt=1Henzim-dazol= MH+
550 Y oxy) pyrit4s™e yi ] - 460. 5 acet anmitie®
Ikl—{4-[(1¢nethyl 2-{[ 3- (pentl|af | uoro- 88
et hyl) p yl ]ami no}-1 HbenziNﬁ1da¢-[:(h-rnethyl-2-l{[3- |
5oyt ) yr| di n- 2- 497 (wiflecernethigberR]amnino}-1H- | 4z 4
|\|_-3§‘}Zp t(2- ‘R u lr yﬂ\u/\@"z tgpFimidgzp!-5-yhoxylpyridin-2- 457
tetraEhydrqjgﬁ -3 yI)phenyI ]yé}alvwaf}m'd%:H 1
1met hyl - 1H benzi mi dazol -5-yl)- 476.5 o
oxy] pyrleLn 2-yl }acet am de RCFF
N-{ 44 (8- met hyl - 2~{[ 4- ( pent|¥-Hlodd-f{1-nBhyl-2-{[4-(trifluoro-
gy |) Pyl ] ani noj - Hoenzimeitapheny el Tt oy | 4734
- N -~ -2-Yig-
vy }Oxy DE:P\E:F\IA ZQdemnwe
.
F?F N~1~-{4-[(1-methyl-2-{[4-(trifiuoro-
methyl)phenyljamino}-1H-
337 M | benzimidazol-5-yl)oxylpyridin-2-yl}- 4574
HC:[:T T:;E glycinamide
£
5 N~1~-{4-[(2-{[2-fluoro-5-(triflucro-
H methyl)phenyi]lamino}-1-methyl-1H-
3381 _«NUO PN | benzimidazol-5-yl)oxylpyridin-2-yi}- | 47°4
HH 2 2N 0 glycinamide
H,C
b " N~1~-[4-({2-[(4-ethylphenyl)amino]-
339 ' _(,ND/° B NN NH, 1-methyl-1H-benzimidazol-5-yl}- 417.5
HH iy 2N O oxy)pyridin-2-yllglycinamide
H,C,
R/ C N~1~-[4-({2-[(4-fluoro-3-iso propyl-
340 o o~ phenyi)amino]-1-methyl-1H- 449.5
o NH benzimidazol-5-yl}oxy)pyridin-2-yl}- :
H;&;I::r Ti:T' glycinamide
FJEFF N~1~-{4-[(1-methyl-2-{[4-(trifluoro-
CHy methyl)phenyllamino}-1H-
34 YOS RWVJWH benzimidazol-5 idi 471.5
v , -5-yhoxylpyridin-2-yl}-
H;§;E:j‘ o L-alaninamide
F
?‘FF ! N~1~~{4-[(1-methyl-2-{[3-(trifluoro-
CHs methyl)phenyllamino}-1H-
342 N NS HWTJ’NH benzimidazol-5- idin-2-y- | 471-°
% 2 yhoxylpyridin-2-yl}
H;(dN:@/ v o L-alaninamide
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N acetam de HC -147-Ex. Structure Name W H+

N-[4-({2-[(4-fluoro-3-isopropyl -

391

W@ b@spsRaim no] - 1- met hyl - 1 Hbenzi m dazol - PCT/US2004/034179
5-y!'}oxy)pyridin-2-yl]- 517.6 H O
1- net hyI p| per| di ne- 4- car boxani de
- hyt=N<{4: methyt {T4=—92—
(&hiaf Luor oett lé?L"lrﬁhenvllamﬁo}- pc Name MH+
1H-benzi m.dazol - 5- yI )oxcyl,pyrl din-2- 575.6
yl } pil per i ne- 4- car boxam de| N~1~-{4-[(2-{[2-fluoro-5-(trifluoro-
N—3h§-- ({ (3 t Q)rt m | -4- Cﬁpﬁhﬂmh@ﬂ]@@no} 1'methy] 1H- 489 4
phenyi )ani-4 yINH 1 HbehPPFimidaag6tyDoxylpyridin-2-yl}-
5.yl 1 oxy) pyri d| n~ 2 yi]- 562 lfalaninamide
y y)pyriai
- et njzulm peridine-4-carboxam de
N[ 41 ({2-[(4-fluoro-3-isopriopyl- 94 ,
phenyl ) no] 1 met hyI 1 Hbefl#z1|~r{’i’r-dé-i(6+b¥0m0phenyl)
Bayhlo JX} o073, NPl enedhyrdH-henzipitesadmi| deg 4
N { 4 t(l rr’é% [ éfpent ¥) ridig -é"l "N~2~ N~2~-
ét hyl ) phen¥t ] ani no} 1 Hbenz Ygycinamide
éL v| ”Xy]—pyLLdr:lﬂ-Q-#! }- 5615 piperidine-4-carboxam de
N {4lt(2- o4-fluoro-3-(triflrugrq
. 4-({ '_64 %@oré 3-tet ahydro—
et hy| Yphetiy! ] ami no} - 1- et My el sERALRYEMHEE ety
3395 ) oxylmpyridi p- 2- ¥l } - 529, fH-br&imidazol-5-yljoxy)pyridin-2- | 505.6
pi pefi di n@-«{@ @( Q{r{s yl]-N~2~,N~2~-dimethyl-
glycinamide
FF)ZF N~2~,N~2~-dimethyl-N~1~-{4-[( 1-
methyl-2-{[4-(trifluoromethyl)-
346 N_«ND/ ° , \N H\g/\gfa phenyllamino}-1H-benzimidazol-5- 485.5
”Hsé“ : yhoxy]pyridin-2-yl}glycinamide
HG CH, Chiral
o N-[4-({2-[(3-tert-butylphenyl)amino]-
347 M AO nm\“‘Q 1-methyl-1H-benzimidazol-5- 485.6
N ’N]@/ v o " yljoxy)pyridin-2-yl]-L-prolinamide
HC
o Chiral
F \;>\/’ N-{4-({2-[(4-fluoro-3-tetrahydro-
furan-3-ylphenyi)amino]-1-methyl-
348 § _<,N:©/° S “\“ N 1H-benzimidazol-5-yl}oxy)pyridin-2- 517.6
HH N #zN O yh-L-prolinamide
L N-[4-({2-[(4-fluoro-3-isopropyl-
: i, | phenyl)amino]-1-methyl-1H-
349 N oA LN, | benzimidazol-5-ylioxy)pyridin-2-y1]- | 531.6
N ’NU (v © 1-isopropylpyrrolidine-3-
HC carboxamide
N 2-(benzyloxy)-N-[4-({2-](3-tert-
350 \ butylphenyl)amino]-1-methyl-1H- 536 6
N NS Yo benzimidazol-5-yl}oxy)pyridin-2- :
“HadNI:'/ N © yllacetamide
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N-{4-[(2-{[4-fluoro-3-(trifluoro-
nmet hyl ) phenyl ] am no} - 1- net hyl
WG 20065087293 pyri di n-2-yl } -

460.

97
-1 Hbenzi m dazol -
4 acet am de

N-[4-({2-[(4-fluoro-3-isopropyl phenyl)

am no] 1- et hyl -

CQC

1 H- 98 H Chenzi m dazol -

p [N

PCT/US2004/034179

!

1+ |
= J- JO0 I

Xy) PyTT

51 :
1+ (2] -triflY B‘FE}E hyl ) pi peri di ne-4- Name car boxami qeMH+
- L48-Ex. Jucture Name M+ (F
N{ [ 4-({ §4-f1 uor o- 3 i sopr a@ybenzyloky)-N--(@9(4-fluoro-3-
phesyl ) no] 1 met -1 Hbe metranydm‘zmh-3 -ylphenyl)amino]- 568.6
NF4-(({2- +(c§ uor 'o- 5 i s pr ( rnyy)p@@xn-z-yl]acetamlde
phenyl yam nol-1-nmet hyl -1 Hben2i m dazol -
5-y|}oxy)4 r|d|n2yl] 503.6 HC
p) per|j di pg-ckcar boxam de N-{4-({2-{(3-tert-butylphenyl)amino]-
1} gaohy| - ( 2 v;\g | yor o4 3-medyl-1H-benzimidazol-5-yI}- 446.5
i | pmé ¥ ¥ 1%req AWPYNsn3:6 H C '
| SOPTOPY 4 r etamide
1H benzi m d@zo - b- }oxy) py i Nrexyec
yH pi peridine-4-car hnxam de
#[4-({2 (2-f!uoro-5-isopropyl phenyl)
m nq] - £° : hyl - 1H 02 H Zhydroy N4 [(1-m%thyi 2t
3B ridi fdfo yBig@nyljlamino -
b jm d :dc}\éﬁ% benzxms?ggzol -5-yhoxy]pyridin-2-yi}- 458.4
acetamide
SN N-[4-({2-[(3-tert-butylphenyl)amino]-
d ? oH 1-methyl-1H-benzimidazol-5-
354 N o yl}oxy)pyridin-2-yl]-3-hydroxy-2- 504.6
u—«NIj (% T on | (hydroxymethyl)-2-methyl-
HC propanamide
o N-[4-({2-[(4-fluoro-3-
F, oH tetrahydrofuran-3-ylphenyl)amino]-
355 h OH 1-methyl-1H-benzimidazol-5-yl}- 536.6
v O N - oxy)pyridin-2-yl]-3-hydroxy-2- ’
H&Njij N 0 7 (hydroxymethyl)-2-methyl-
HC propanamide
A F 3-hydroxy-2-(hydroxymethyl)-2-
F PHon | methyl-N-{4-[(1-methyl-2-{[4-
356 N ou~R (trifluoromethyl)phenyllamino}-1H- | 516.5
ﬁ‘”eND/ l_n & % benzimidazol-5-yl)oxy]pyridin-2- -yl}-
HC propanamide
£ Hq cH, N-[4-({2-[(4-fluoro-3-isopropyl-
PH L phenyl)aminoj-1-methyl-1H-
357 N o Hmﬁa benzimidazol-5-yljoxy)pyridin-2-yl]- | 508.6
N~ Ly & s 3-hydroxy-2-(hydroxymethyl)-2-
HC methylpropanamide
H,C
Fz ?CHS N-[4-({2-[(4-ﬂuoro-3~isopropyl—
H phenyl)amino}-1-methyl-1H-
358 ’ ,NUO B Nm/A benzimidazol-5-yljoxy)pyridin-2-yl]- | 4605
HH dN #N 0 cyclopropanecarboxamide
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2- (4-isopropyl pi perazin-1-yl)- acetam de
2-(4-ethylpiperazin-1-yl)-N[4-({2- 03
W ¢@sf0B1203 0- 5- 1 sopr opyl phenyl )- H C PCT/US2004/034179

am no] - 1- net hyl - 1H benzi m dazol - 546.7
5-yl}oxy)pyridin-2-yl]Jacetanm de J )-
0- 5- T sopriopyt=— HC H 04

T{Z-1(Zdlu
f Elf ixlnmﬂnnlg-t e ¥ hyl -1 enzi ni dazadl'¥™%-yl } oxy) MH+
pyri di N I] 434.5 acet arfi de
IN-[ 41 ({ %1 uor o- 5- i sopr|dpAH{2-IBfluoro-5-isopropyl-
pheayl ) 1 (gre h HHi Rienyhamino]-1-methyl-1H- 4605
benz dea @)op ri didgram Paf-‘ Seligyipyridin-2-yll- '
4- ot phol IJb- 4 y| bufanani de cyclopr ecarboxamide
N4 f2- r(’)JLnoLn-Eiqnnrnpyl- 06

phen,/l ) noj - 1- net hyl - 1Hbenzi m dazol -

ii- yl } oX¢)pyridin-2-yl]- 517. ,\B{frg%ge;eth?ﬂ 2-{[4}(t1ﬂéluor0-
360 hyI efi di ve-4-ic oxé‘?ﬁ phenylgamnol-18t r uct urlesgs 4
Nane 2N{<{ 683216~ di 1 @“’E égb)wlpyndm-z-yn}-

-yl [ 4+672-[ (2-F1 uor o- 3% p&‘ﬁ qggmide

L am pn'L 1- et hAI| -1 HI 547 6

an
rrTeT CATTT

henz Zg‘iﬁ'} -5-yl }oxy) pyr i 'qh n- 2-yl ]

N-[4-({2-[(3-tert-butylphenyl)amino]-
1-methyl-1H-benzimidazol-5-

361 N o 456.6
N~ Ij Tl M yljoxy)pyridin-2-yljcyclopropane-

N carboxamide
H3

F
g H’C\NKCH’ 1-isopropyl-N-{4-[(1-methyl-2-{[4-
2 \) H (trifluoromethyl)phenyljamino}-1H-
362 ”_qN:C(O‘(j’NWé/O benzimidazol-5-yl)oxy]pyridin-2- 5536
HJC-N Z yl}piperidine-3-carboxamide
X Zt—i‘?‘opropyi-tl;-{‘)df-hﬁ-m‘]ethy]-z-{[4‘:*
z \> rifluoromethyl)phenyllamino}-1H-
363 W Ij \Cr YC . benzimidazol-5-yljoxylpyridin-2- 539.6
H3c yl}pyrrolidine-3-carboxamide
e F _prev | (38)-N-{4-{(2-{]2-fluoro-5-
F ' EN) (trifluoromethyl)phenyljamino}-1-
364 N O N methyl-1H-benzimidazol-5- 559.5
N Ij U ¥ ylhoxy]pyridin-2-yi}-1-(2-hydroxy-
e ethyl)pyrrolidine-3-carboxamide
e CH,
s CH,
" é n tert-butyl 4-({2-[(3-tert-butylphenyl)-
5 N o O._CH, amino]-1-methyl-1H-benzimidazol- | 488.6
M4NI>/ (TY \éig% 5-ylyoxy)pyridin-2-ylcarbamate
H,C
H,C
5% mhethy:)4-({.2-[§41-ﬂUo;cf)]-fli—;sl_clnpropyl-
H phenyl)amino]-1-methyl-1H-
366 ”_«ND/O i NYO‘CHB benzimidazol-5-yljoxy)pyridin-2-yi- 450.5

carbamate
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acet am de
N-{4-[(2-{[4-fluoro-3-(3-nmethyltetrahydrofuran-

w@2005)pphes pyl ] am no} -

08 1 -nethyl

587.7 yl)oxy] pyridin-2-yl}-1-isopropyl pi peri di ne-

-1H benzi m deeDUSIH04/034179

4- car boxam de N-{4- [(2 {[2,4-difluoro-5-(trifluoro- CH
] yI)yphenyldamn noy-I-methyt=1I1+—09
tvﬁgumvaznl $;t{-/n“h)xvhf)vrlt‘l n-2-yl}- NaBe g 4 1 MH+
i sopr opyl i peri di ne- 4_ carpoxani de H
N[44 ({ ©2-f | uor o- 5 'Sombrﬂ¥t'hﬁQ?&Y[ES)-tert-butylphenyl)-
argen o] - fhyd ol _H amino]- 1—methyl 1H- ben idazol- | 446.5
bhenziim dazﬁ,oﬁ yI yjl/p)%l dl@yl?ex Mridin afbamate
1-i S(Ppropy}hacpl peri di ne-4- H, |0 carboxam de
Ned=t f4-F(2-LTA-fluoro-3-(3-nethyltetrahydrof uran-
3-vyl phen ] am no}- 11 1
{met hyI benzi m dazol 5- y|l ethyd 142 6(4@koro-3-tetrahydro-
0853 py - N ~, N~-2~-fuigndwrioh dyrw ppioPlrametd- N1 5
5 oH5 - 1H-benzimi -5-yl}oxy)pyridin-2- )
LIl s [
trMIuorqn:ﬁ enyl]amr?'c}- maigy
m{‘th'! :InL'lebeﬁn._"—m dazol- \L| \- 521. 5 N CH
oxy] pytsi di n- 2-yl } - N~2~ N~2~- di met hyl gl yci nami de
N~-1~1[ 4 2 [ (2-fluagy 0 5-1 SORSRPYk-i( %romophenyl)
[)B@WI ) i@‘ Q. ﬂa Hb 0 ednzindIh l-tH-benzimidazol- | 469.3
5-yl } oxy) p n- - 56yl}oxy)pynd|n-2-ylcarbamate
N~2~ N~2~- i met hyl gI yC| na de
42 f2 4 difluoro-5-trifluoro-
\I'T FL & ‘LF“LFL'-run||UU|UU\ 1o
C}S*F memy:):‘;'{[}-?ethigl-z-g{S-)[(grli_l;luoro—
H methyl)thio]phenyl}amino)-1H-
370 N_«”UO [ N\rro CH, benzimidazol-5-yljoxy}pyridin-2-yi- 490.5
HH J N © carbamate
H,C
—Q g methyl 4-({2-[(4-ethylphenyi)-
371 Y _<,N:©/ S oven, amino]-1-methyl-1H-benzimidazol- | 418.5
HH & 2N O 5-yl}oxy)pyridin-2-ylcarbamate
F
F)EF methyl 4-[(1-methyl-2-{[4-(trifluoro-
H methyl)phenyllamino}-1H-
372 o O\CKN‘n’O ch | benzimidazol-5-yljoxyJpyridin-2-yl- | 4284
nN #N O carbamate
H,C, "
] 3
Cry y ethyl 4-({2-[(3-tert-butylphenyl)-
373 N Oy My OO amino]-1-methyl-1H-benzimidazol- | 460.5
N‘QNU (v o 5-ylyoxy)pyridin-2-ylcarbamate
H,C
(o)
F ethyl 4-({2-[(4-fluoro-3-tetrahydro-
furan-3-ylphenyl)amino]-1-methyl-
374 § _QND/O S “\n/ovc"'s 1H-benzimidazol-5-yl}oxy)pyridin-2- 492.5
H N 2N O ylcarbamate
H,C

-1

45-




14 CH, nethyl)phenyl]am no}- 1-net hyl - 1Hbenzi m dazol -

5-yl)oxy] pyridin-2-yl}- 478.4 H C acetam de -150- EX
wogoszre Name M PCT/US2004/034179

N-{4-[(2-{[2,4-difluoro-5-(trifluoro- 15

rret hyI ) phenyl ] ani no} - 1- rret hyI 1 Hbenzi m dazol -

2 _ ]l
U7\y] |JyIIC|'I I_T'L' | =

- tlnyl pi per | SH46897” car boxam de Name MH+

1~1{4-[(2-{[4-fluoro-3-(3-methyl - 16

etr ahyvgégﬂw an- 3-yl ) pheny||] ety mgR-{(4-fluoro-3-isopropyl-
hy{-AH benzi m dazol,; 5-|ydhpry)dihoB!-methyl-1H-

x?/? pyri ?m%.%ng”m ddbenzimidazol-5-yijoxy)pyridin-2-yl- 464.5

\~1~1 { 4- [&2&q 2, 4-di f | uor o-|arbpmate

trifluoromethyl)phenyl Jamlno}-1- 493.4 N Y

ret hyl - 1H benzi m dazol - 5- yl{) oxy] -

yri gi = -yI}gI yci nani de H, |Gy i

. yI4( [(4-bromophenyl)amino]
ke [ 4N ol 0L 0<% 1 Sop {F bﬁ%znmldazomyl}- 483.3
)henyl )amHﬁ%a vhyl - 1 Hbed;@)p?ﬁ g_g arbamate
-yl } oxy) PY£ i d| n-2-yl]- 449 glycinam de H, C
[4({2 [(5-tert- buIyL—ZquarCL HO

henyl ) ani no] - 1- et hyl - Ha

[dw lran 7?1:&7(\ IAFFHE_\I

“WZ

19
benzi ni zoI 5-yl} oxy) pyri §ﬁﬁ4¥€2][(4_e§1{,{bhgny%m]_
el fzp('o U AZolod- Y|l ).methyl-1H-benzimidazol-5-yl}- | 432.5
N’<’ 2N ) oxy)pyridin-2-ylcarbamate
H,c FHs
i ?—CHS piperidin-4-y! 4-({2-[(3-tert-butyl-
phenyl)amino]-1-methyl-1H-
378 N oy benzimidazol-5-ylloxy)pyridin-2-yl- | 5156
y'—«N]@/ S \Q“” carbamate oy ’

O

piperidin-4-yl 4-({2-[(4-fluoro-3-
270 ., tetrahydrofuran-3-ylphenyl)amino]- 5476

N Oy Ny © 1-methyl-1H-benzimidazol-5-yl}-
¢ Y Yy Y
H D/ v o OH oxy)pyridin-2-ylcarbamate

-

g piperidin-4-yl 4-[(1-methyl-2-{[4~
2 > H (trifluoromethyl)phenyllamino}-1H-
380 ”_</N S “wr"\@ benzimidazol-5-yl)oxylpyridin-2- 527.5
e #N ¢ N yicarbamate
H,C
F, CHy piperidin-4-yi 4-({2-](4-fluoro-3-
isopropylphenyl)amino]-1-methyl-
381 U0 “wr‘ﬁ:j 1H-benzimidazol-5-yljoxy)pyridin-2- | 2198
N N O N yicarbamate
e piperidin-4-yl 4-{(1-methyl-2-{[3-
(trifluoromethyl)phenyijlamino}-1H-
382 N {J‘:@/ ™ ~ n\g/O\Q\IH benzimidazol-5-yl)oxy]pyridin-2- 527.5

ylcarbamate
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acetam de N-[4-({2-[(5-tert-butyl
phenyl )am no] - 1-nethyl -1 HH
wenziosizdazol - 5-yl } oxy) pyri di n-2-yl]-
N-[4-({2-[(3-tert-butyl-4-fluoro- 21
phenyl )am no] 1- rret hyI 1 Hbenzi m dazol -

-2-fluoro- OH 20

448. 5 H pcpUsamda34179

Yoyt =2y ——448-5—acetanide

NSM L{Z [(33?%‘|"tt"ebutvl 4-11 uor ophenye M-+
am no] - 1-pethyl -1 H 22
benzi m d#zol - 5 yl Yoxy) pyr i dpiperRiingd-yi-4-[B7#R-ioro-5-

ds% 1 $Opr opy! pi pegagi n- 1 ylghonoelaipheeylendel Bx. | 5455
%r uct gr @ methyl-1H-benzimidazol-5-yl)- )
N-[ 4- ({2- 4;063 ter but a- { POBVEPRr@rpRTPamate
am nol] -1-nethyl-1 H 23
benzj m gdazol - 5-yl }oxy) pyridin-2-yl]- 559.7 1
i sap pi peri di ne-4- car bdscampylazetidin-3-yl 4-({2-](4-

A4- 5-teert byt yl - 2- 1 Rupse-64 ylphenyl)amino}-1-
rié“no]( 1ﬁ.[ i sy G| methyl H—benzirrzdazol-s-yl}- 5338
benzji ni dagol - 5-yl } oxy) pyr i JJIPW)%VW'P]ZZV'O@@WE

-1 slopropyl pi peridine-4- carboxam de
N-{4-[ (2] 2-fl uoro-4-(tritluoronethyl)
phenyl Jaanjag} - 1- met hyI 1 H N’a’S (2’-{[‘: Chlorgo-%é%m;tlhyl‘ }
b i m g oI 5-yl)ox r|( Qm?t}ran ZEPEVHRMINO | 493
2%_ i SON Qp@a%/ﬁ! t jdazol-b-yl)-
H ,N o ]pyrl ln -yltacefamide
H,C
H,G
“azi;":”s N-[4-({2-[(3-isopropyl-d-methyl-
henyl)aminol-1-methyl-1H-
386 N o R cn phenyl): < 0 430.5
7 YR benzimidazol-5-yljoxy)pyridin-2-yi}-
ﬁ*&]::r L acetamide
H,C
itgj N-[4-({2-[(3-cyclopentyl-4-fluoro-
phenyl)amino]-1-methyl-1H-
387 N O H\n,CHS benzimidazol-5-yl}oxy)pyridin-2-yl}- 460.5
ﬁ*y:@ l_n o acetamide
H,C
I3 F
ST N-{4-{(1-methyl-2~{[3-(pentafluoro-
288 ethyl)phenyllamino}-1H- 492 4
N O~ N\n/CHa benzimidazol-5-yl)oxy]pyridin-2-yl}- ’
ﬂ”{NU lon 8 acetamide
H,C
— e}
F on N-{4-{(2-{[4-fluoro-3-(3-methyl-
389 : " tetrahydrofuran-3-yl)phenyljamino}- 476.5
N O N\“/GHa | 1-methyl-1H-benzimidazol-5-yl)- )
ﬁh(?‘:@/ LN o oxy]pyridin-2-yljacetamide
H,C
£ FF
X _F N-{4-{(1-methyl-2-{{[4-(pentafluoro-
ethyl)phenyllamino}-1H-
390 2} N o~ N oH /PN - 492.4
] ¥ benzimidazol-5-yl)oxy]pyridin-2-yl}-
ﬁ_<y:[::r #N 0 acetamide
RC
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N-{4-[(2-{[2-fluoro-5-(trifluoronethyl)
phenyl ] am no}-1-nmethyl -1 H 26
whewziosizanzol - 5-yl ) oxy] pyridin-2-yl}- 572.6  PCT/US2004/034179
2-(4-nmethyl -1, 4-di azepan-1 -yl )- CH acetam de
N-{4- [(2 {[2- fluoro 5- (trlfluororrethyl)

71 L

phery-ani+ hl\.ré —rethyt—=11F

behZi mi dazo Bu‘iﬂ"ieoxy] DY | Jl- 2-y|)-NABE 4 M-+
2-[4- (2;hydr oxyet hyl ) pi perazin-1- H C yl]acet am de
N-{4- [7(2 {C*[ 2-fluoro-3-(trif Njo-{@-itefihgrbB-isopropyl-

pleny! noj - 1- meg h P H ptEsylamino]-1-methyl-1H- 517.6
benzi m d Jéj@ oxyT pyri dpepngm?,qz Dl=5-wigpsy)pyridin-2- vil- :

2- (4-i sopgBpyl pi per azi n- 1- y methypgerginestearhoneaide
N{4- I[](2 {[2- fluoro 3-(trifluoronethyl)

phenyl ] am no}-1-net h -aaH- 29
benzi m a;od yr i ditimeghyyNI4-[(5methgl-2H{4-
iNne-4- catf mr@ﬂqqg@thyl)phenyl]ammo} 575.6

- pr o
Né-g?m[g °2 [l Lor 0- 4- (trif |1ng -§-yDoxylpyridin-2-
pheny! | no} 1-methyl -1 HHY Eﬁﬁe‘ ~carboxamide
benzi m dazol -5-yl)oxy]lpyridin-2-yl}- 571.6 1
- sopron pi peri di ne-4- canboxam de -152-Ex. Strudture
Na g [ 4- ({2- [ (5-t ert | DufyR-G-tet-bigy IOy | )
a§g3no] ne]t]Er%L ﬁ( HH 1o ghenyl)ammo] -1-methyl-1H-~ ol 562.1
penzii n dagqQ } dxy) pyri divhl f“@?bg yrigin-<-yll- '
- (2-|hydr oxyet hyl ) pi peri di ne Ay, ne'ﬁ )g X‘gm'de
{4-[(2-{[2-chloro-4-(triflluoro-
met hyl ) phenyl ] am no} - 1- net hyl - 1Hben2| m dazol -

R N-[4-({2-[(4-fluoro-3-isopropyl-

H;C@ NH .
R phenyhamino]-1-methyi-1H-
304 W H‘«::@/OUN\&/O IS . 503.6
e

benzimidazol-5-yl}oxy)pyridin-2-yl}-
piperidine-4-carboxamide

N-{4-[(1-methyl-2-{[4-(pentafluoro~
NH ethyl)phenyljamino}-1H-
395 benzimidazol-5-yl)oxy]pyridin-2-yl}- 561.5

piperidine-4-carboxamide

benzimidazol-5-yl)oxylpyridin-2-yi}-
piperidine-4-carboxamide

N-{4-[(2-{[4-fluoro-3-(triftuoro-

H methyl)phenyljamino}-1-methyi-1H-
397 N CHs benzimidazol-5-yl)oxylpyridin-2-y(}- 460.4

o acetamide

Ij CC
6 N-{4-[(2-{[4-fluoro-3~(trifluoro-
s lajeeaes 1 (| metphenyismino) tmethy- it | 5303
C? oy
,N

({' F N-{4-({2-[(4-fiuoro-3-isopropyl-
Né_—) phenyl)amino]-1-methyl-1H-
398 o ‘C” ° benzimidazol-5-yljoxy)pyridin-2-yl}- | 585.6

gﬁ&ﬂs ) @ 1-(2,2,2-trifluoroethyl)piperidine-4-
i carboxamide
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S5-yl

) oxy] pyridin-2-yl}-

589

2- (4-et hyl pi perazin-1-yl)acet am de

w2q03/0871223 { [ 2- chl oro-4- (trifl uoronet hyl)
phenyl ] am no} - 1- net hy! -

1H

33

PCT/US2004/034179

benzi m dazol - 5-vyl )oxy] pyr| din-2-yl}- 588 1
sopropytpiperidine=4= |-| CCcarboxam
NEFal ({22t (5-XWE0 0t vl - 2- dhi oro- 34 NMEnyl ) ami nopl- MH*
L et hyl - 1Hbenzi m dazol 5 yl }oxy) pyridin-2-yl]- 577.1
D- ( 4t et hyl per a2| - ) it iRl efluoro-3-isopropyl-
o y| ) an n@ | o 1 H- bgmzimidazol- -yl}oxy)pyrldm-z-yl]—
benz| m dazol Hef5 yI }oxy) pyr i dithIghypqetantes 7
-[4F (2-hydroxyethyl ) pi perazin-1- yljacetamde
N—[4—({2-[(5tert buty'-2-f|uoropheny|) am noj -1
- met hy ks 1 ,36 benzi m ol 1‘6[43X{2}[€2val 1m&£@firwy2 yl1F
58y |7 HF 2- th tvparagl ihnethy acet agode
N &) 4-{][ 2- r(:i 4-AY dr oxy- ?l ?Id%ZOl 5-y|}oxy)p in-2-yl}- A
ri f] uor oet hy! ) pi pe pdi n- 4] PPN Wﬁ?{g?ﬁl"'}dgm no) - 1
nmethyl-1H 555 5 henzim dazol-5-ylloxy}lpyrid rll n-2-yl)-
acetam’ de CHN(4- {[2-({3- [ 4- msthoxgé(
rif hyl ) p| oD 4-1yathYl- Ng4ﬁ Al raﬁr noj -
- At Fﬁ , i m
agg‘t l;?,/n de _<,N | m da -benzn%lggzom xy pyrl In -%— IERIES
e yl]plperldme-4 carboxamlde
N-[4-({2-[(2-fluoro-5-isopropyi-
S > . phenyl)amino}-1-methyl-1H-
402 | " Y Cﬁnfm\r% benzimidazol-5-yljoxy)pyridin-2-yi}- | 560.7
e cH, 2-(4-isopropylpiperazin-1-yi)-
acetamide
W 2-(4-ethylpiperazin-1-yl)-N-[4-({2-
we Q PPN [(2-fluoro-5-isopropylphenyl)-
403 ﬁ'"%:(j CUT O, amino}-1-methyl-1H-benzimidazol- 546.7
e 5-yl}oxy)pyridin-2-yljacetamide
Hac>_Q_F N-[4-({2-[(2-fluoro-5-isopropyl-
H,C N o cH, phenyl)amino}-1-methyl-1H-
404 N‘ﬂ,:‘ij U 0 benzimidazol-5-yl}oxy)pyridin-2-yi}- 434.5
HiC acetamide
HiG N-[4-({2-{(2-fluoro-5-isopropyl-
/ Q FIENLPN y phenyl)amino]-1-methyl-1H-
405 ”“ﬂ«:@( T benzimidazol-5-ylyoxy)pyridin-2-yl}- 5476
e 4-morpholin-4-ylbutanamide
HC, \CH N-[4~({2-[(2-fluoro-5-isopropyl-
@ » phenyl)aminol-1-methyl-1H-
406 = Ij T \(O benzimidazol-5-yljoxy)pyridin-2-yl- 517.6
1-methylpiperidine-4-carboxamide
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C H -153-Ex. Structure Name M+ N (4-{[1

- met hyl
WO pios®siads n- 4-yl | -

-2-({3-[1-(2,2,2- 39 trif o roethy
phenyl } am no) - 1H benzi m dazpCF582004/034179

539. 6 yl]oxy}pyridin-2-yl)acetam de

N—{4 [(1 nEthyI 2- {[3 (1 nEthyI 40 _
= 7+ ||c|Ty| Tammoi=iHbenzi UdLOT-
SEY oxy] D\LI g“?* 471.6 yl | acet an M+
\I-[4({2[(3tert butylpher i
L- met hyd - H- benzi m dazol.s 5- ;é—'%ﬁ}xnﬁg’gg&_
PAY7 PY P gp’)" b ed2, 2 E BF1-methyl-AH- 547.6
ot hy| ) pi pelddi ne='4- CgéU boxaH zol-5-yl}oxy)pyridin-2-yl}-
e [ (2oL (4-f 1 uor o- 3 tet r Abeamaiy 4
yran-4-yl phenyl Yam nol - 1-fet hyl - ]
lH— banzio 1 dazol - 5-yl } oxy) PY N ? ﬁ[‘ A(g (?3 M«l,» I]I};fxcet m de
~fluoroz3- t
C N-{dA.(1-nmet hyl - 2- *L 3- (| tdy aﬁﬁi’r %n—ﬁpﬁe{nyl]ammo}
Hﬁéé" DX Y) pheny| ] am.Jn Y | {-methyl-1H-benzimidazol-5- 587.7
benz| m j! pyr| diyNoxdipytidin-2458-isspReat am de H
C N[ 4 ({,15 - 2-1 (3~ t et| pieyidin®4-cdBoxamide
7H-J) ran-4-y| phenyl)am nol -1 Hbenzi m dazol -
5-y1'} OXy) pyr i di n-2-yl]- 458'N?3{4-[(2-{[2,4-diﬂuoro-S-(triﬂuoro—
] Q N oH, methyl)phenyl]lamino}-1-methyl-1H-
409 9 _<,N:©°\C( YO benzimidazol-5-yl)oxylpyridin-2-yl}- | 589.6
"l ¥ 1-isopropylpiperidine-4-
carboxamide
M on, N-[4-({2-[(2-fluoro-5-isopropyl-
N e, phenyl)amino]-1-methyl-1H-
410 YO benzimidazol-5-yljoxy)pyridin-2-yl}- | 545.7
oA ’]@/ U 1-isopropylpiperidine-4-
HC carboxamide
4 N~1 ~-{4-[(2-{[4-fluoro-3-(3-methyl-
o tetrahydrofuran-3-yl)phenyljamino}-
411 N o i oH 1-methyl-1H-benzimidazol-5-yl)- 519.6
W YUY | oxylpyridin-2-yl}-N~2~,N~2~-
H N N O CH, 7 " A
He dimethylglycinamide
E N~1~-{4-](2-{[2,4-difluoro-5-
. . " (trifluoromethyl)phenyllamino}-1-
412 F N Oy My Ot methyl-1H-benzimidazol-5-yl)- 521.5
H Nij U o oA oxylpyridin-2-y[}-N~2~,N~2~-
H,C . . .
: dimethylglycinamide
HC,
CHy N~1~-[4-({2-](2-fluoro-5-isopropyl-
H phenyl)aminol-1-methyl-1H-
a3 H”I:ﬁ AW | benzimidazol-5-ylioxy)pyridin-2-yi}- | 477C
o, 2N O O N~2~ N~2~-dimethylglycinamide
P N-{4-[(2-{[2,4-difluoro-5-(trifluoro-
F F ;
‘|“<\:\>‘ o N cH, methyl)phenyllamino}-1-methyl-1H-
414 F ;3,—4::©/ Ty benzimidazol-5-yl)oxylpyridin-2-y}- 4r8.4
" acetamide
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acetam de K, c (3R)-1-isopropyl-N{4-t(1-nmethyl-2- 45
{f4-(trifluoronethyl)phe pyl]am no}-
wd kbob®s2ran dazol - 5-yl ) oxy] pyridi n-2- 359.6 PCT/US2004/034179
yl } pyrrolidi ne-3-carboxam de F. >~CH,
(SR) N-[4 ({2 [(4 fI uor o- 3-i sopropyl phenyl)
A G-
Deﬁ%‘m m dazol SKJj"F‘}ery)ngrl di n-2-yl]- Mame > H pg- MH+

k
1-i sopropyl pyrrolidine-3- carboxam de -154-Ex.
Str udyt ur & _Name M+ N-{4-[(2-{[2,4-difluoro-5-(trifluoro-
(%ﬁ{% 2- f 0} 62°5- | metpylpbsHyjimeimy ymethyiis] | %75 6
1ret hyl - 1%*@5 EaTzuom dazol | Bngimidaryippyeivifyidin2yl] 4 °
831, 2 1-i sofft opyl pyrrol i di nel-ghylpiegridedraathexamide
3R) -“\I—[4-(j2-[(5-tert~butv -2-fluorophenyl )
am no] - lenethyl -1 H 4
benzi| ni |- 5-yl }oxy) pyri dj R~2-(R-{45d&03-(3-methyl-
- 4§€ pr o p)irrol i di ng-3- caf betatadrotiean-3-y))phenyllamino}- | 4o, 5
? ﬁ[ﬁﬁwms- t-methylibbempimisargh-5-y)-
Hhen}ﬂ ] amHno hyP-1 H opylpyridin-2-yliglycinamide
enzi m daz®f - 5-yl ) oxy]pyridin-2-yl}- 557.1 1
-li sopropyl pyrrolidine-3- cafboxani de
jd— [ 41 ({2 3-tert-butyl phenyN}f%—{gqxzt-l{'p,4;1diﬂuoro-5-@ N
\ ) ui @ r | diflnergmeth@iphenyarpinelet- ami
N_mﬂﬁ ]({cf ZJ [ (aﬁﬁ ora.i3-Loy'r |yd me_tn_yl-1H-benz.imida?/zyol- ~yhoxy)- 46s.4
HiG pyridin-2-yf}glycinamide
H,C,
CH, N~1~-[4-({2-[(2-fluoro-5-isopropyl-
418 \n/\ ghenyl)%mincla];-?}ﬂeth)yIAl‘-é-_ ooyl 4495
} NH, enzimidazol-5-yl}oxy)pyridin-2-yl]- :
N;i :©/ U glycinamide g
N-[4-({2-[(5-tert-butyl-2-fluoro-
Hac_fi’Q—F oy phenyl)amino]-1-methyl-1H-
419 T Y Y e, | benzimidazol-5-yljoxy)pyridin-2-yl]- | 574.7
He T 2-(4-isopropylpiperazin-1-y!)-
acetamide
N-[4-({2-[(5-tert-butyl-2-flucro-
420 Q \n,cH3 phenil{l)agnino]-1-mgthyl-1H- 448.5
\CN( o benzimidazol-5-yljoxy)pyridin-2-yi}- |,
acetamide
3 \;4 N-[4-({2-[(3-tert-butyl-4-fluoro-
henyl)amino}-1-methy}-1H-
421 D/ \Cr \n’ Eenziym)idazol}5—yl}oxy§’pyridin—2-y|]- 448.5
acetamide
e N-[4-({2-[(3-tert-butyl-4-fluoro-
C? phenyl)amino}-1-methyi-1H-
422 benzimidazol-5-yljoxy)pyridin-2-ylj- | 574.7

2-(4-isopropylpiperazin-1-yl)-
acetamide
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51 yl phenyl ) am no] - 1- net hyl
5-yl }oxy) pyri di n- 2-

-1 Hbenzi m dazol -
485.9 yl]acetam de H, C

wOR{04/0871213 net hyl - 2-{[ 4- (4- 52 PCT/US2004/034179
met hyl pi perazi n-1-yl ) phenyl]- 472.6 CH
am no} 1H- benzi rri dazol -5-yl)- [I
C““‘ a2yt tacetanmdeH—C€
I\Ii%‘ﬂf | ({1- et IRHYSHTE (4- nor phiol iJJ 4- 53Name MH-+
| phenyl )aLm noj - 1K benzi m d
g)-yl To ridin-2-yl]aset a ‘({%4 ”ig%‘i ‘Iﬂ;‘f‘[&
g [ ( [N5 (g Ch’»i Py i dijiy a al yl} Yoyridin-2-yil- | 559.7
fil uor oph npE I- et hyIT_ O , ,n ed-
benzi m dazol - 5 y ) oxy] pyri ddafbogam, N yl }acet afi de
M, C 1155-Ex. Structure Namg W H+
N—{44[(2-{3 4-chl or o- 3- ( 2- chlﬁ4o D
. 2-[{(5-tert-butyl-2-fluoro-
pyri di n=3%yl ) phenyl ] amcmo} ;ggn §/{I) [%|no]1 mgthyl 1H-
mbhy! - benz'om dﬁiZO 52 A azoh -5-yloxy)pyridin-2-yl}- | 559.7
yl') oxy]o p)’ﬁ' acet am (Ogisopropylpiperidine-4-
N[44 ({2- € 3- ISOpropyl pheny|l darboémide
amnol -1, 3- henzoxazol -5-yl }- 403. 5
oxy) pyrl d| n-2-yl ] acet am de’ f—k {[2-fluoro-4-(trifluoro-
E*I‘ [ 41 ({F 3 t ert but y| phen thy%ﬁinyllammo}-‘l -methyl-1H-
anbe o] |"r*' eJ%Z| m da{?eﬂklmldazol -5-yloxy]pyridin-2-yl}- | 586.6
E'YUOXY)IﬁS’/rr > *ykl%4 1A 4Gsopropylpiperazin-1-yl)-
et hyl pi pe*I°°a2| ne 1-car lft)xaﬂwd;etamnde
e N-{4-[(2-{[2-fluoro-5-(trifluoro-
. methyl)phenylJamino}-1-methyl-1H-
426 N O AN benzimidazol-5-yl)oxylpyridin-2-yi}- | 572.6
W,N]@/ v ?%/\Q 2-(4-methyl-1,4-diazepan-1-yl)-
Ry CH, acetamide
F N-{4-[(2-{[2-fluoro-5-(trifluoro-
d ] methyl)phenylJamino}-1-methyl-1H-
427 benzimidazol-5-yl)oxylpyridin-2-yl}- | 588.6
N’C(j CN( ° l\/N\/\OH 2-4~(2-hydroxyethyl)piperazin-1-
yljacetamide
S N-{4-[(2-{[2-fluoro-3-(trifluoro-
C;FF . methyl)phenyllamino}-1-methyl-1H-
428 N O N benzimidazol-5-yl)oxy]pyridin-2-yi}- | 586.6
”_(ND/ SO e 2-(4-isopropylpiperazin-1-yl)-
e ch, acetamide
i o N-{4-[(2-{[2-fluoro-3-(trifluoro-
dF o methyl)phenyljamino}-1-methyl-1H-
429 e o NYQ benzimidazol-5-yl)oxy]pyridin-2-yl}- | 571.6
ﬁ‘«NT\j \CN( ° 1-isopropylpiperidine-4-
HC carboxamide
F o o N-{4-[(2-{[2-fluoro-4~(trifluoro-
F e methyl)phenyljamino}-1-methyl-1H-
430 e O RYQ ’ benzimidazol-5-yl)oxylpyridin-2-yl}- | 571.6
H—{N@/ o o : 1-isopropylpiperidine-4-
He carboxamide
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HCCH/-CHNJ[4-({2-[(3-tert-butyl-4-chloro- 58 r
phenyl ) am no] - 1- net hyl -1 Hbenzi m dazol -

WG 2005087193 pyridin-2-yl]- 549.1 N PCT/US2004/034179
4- et hyl pi per azi ne- 1- car boxam de H, C H

N-[4-({2-[(4-chloro-3-isopropyl -

59 phenyl )am no]

1-Q

et .'J—l H—benzi-m-dazel—5— o pyrt+adin-—2=yH—
588. 1 4- net h)ﬁtr}yFﬁﬁ'& azi ne- 1-car boxan d‘éa“ﬁ CF > CH, | MH+
CH [ 4-({2- (4-T1 uor o 3_ ! S—[%P({Z-[@/ tert—butyl-Z -fluoro-
Jh_enyl )acm noj - 1- met hyI e amin fylA H-
Di da } y il d' r Jn% %@}%/ c§< }gyndm-z-yl 561.7
47Yret hyl pi ﬁérr - car box d]
t yl p ai’-‘(‘z- droxyetr]y piperiding-4-
MI(2-{[2-fI uoro 5-(trifll o
phenl]amnoLlrrethll-lH- 6 1
benz m dazol - 5-yl ) oxy] - pyrij{di n-2- 544.5
) [ }-4 t hyl pi perazi ne-1 - |Hj-@-ai{beraoi defluoro-
| 3 t er t wbut yl phenyhgthylgfRenyllamino}-1-methyl-1H- | o0
dr4n£2n -d- UUE’WBEDQCW d &eeptimidazol-5-yl)oxylpyridin-2-yi}-
5-yl ] oxy) pgfrl di n- 2-yl ] pyr r ql3-disieleiperazips|- @aﬁ%?rb'e‘?(am de
11561 Ex. Structure Nanme MH
[ 4r ({2- [(4-ethyl phenyl ) aminol --le, 830 4-trifiuoro-
TEtth H—benZ|n1dazokf€; methyl)phenyllamino}-1-methyl-1H-
433 N o j‘)\A) benzimidazoi-5-yl)oxy]pyridin-2-yl}- | 588
ﬁ”«mij U 1-isopropylpiperidine-4-
Aie carboxamide
oH, N-[4-({2-[(5-tert-butyl-2-chloro-
o oMy phenyl)amino]-1-methyl-1H-
434 IO Y e | benzimidazol-5-yloxy)pyridin-2-yil- | 277
l 2-(4-ethylpiperazin-1-yl)acetamide
N-[4-({2-{(5-tert-butyl-2-fluoro-
H;c—ICEQ—F " phenyl)aminol-1-methyl-1H-
435 TSRS ER Q! benzimidazol-5-yl}oxy)pyridin-2-yl]- | 576.7
b ~7en | 2.J4-(2-hydroxyethyl)piperazin-1-
yljacetamide
N-[4-({2-[(5-tert-butyl-2-fluoro-
mi?C}* 4 phenylhaminol-1-methyl-1H-
436 ST O T e benzimidazol-5-yljoxy)pyridin-2-yi}- | 590.7
n;(c“ R 2-[4-(2-methoxyethyl)piperazin-1-
yllacetamide
RF
F 4 CH, N-(4-{[2-({3-[4-hydroxy-1-(2,2,2-
N M trifluoroethyl)piperidin-4-yl}-
437 o AN phenyllamino)-1-methyl-1H- 555.5
N’@ benzimidazol-5-yljoxy}pyridin-2-yl)-
NN acetamide
Ho ch,
KE E u Chs N-(4-{[2-({3-[4-methoxy-1-(2,2,2-
N e trifluoroethyl)piperidin-4-yl}-
438 o WL phenyl}amino)-1-methyl-1H- 569.5
N/C} ' benzimidazol-5-ylloxy}pyridin-2-yl)-
N/&'* acetamide
CH,
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yl }oxy) pyridin-2-yl]-1-isopropyl- 513.7
pi peri di ne- 4- car boxam de X: CH,
WON200840879223 [ (4-f | uor ophenyl )am no] -1- 64 PCT/US2004/034179
nmet hyl - 1H benzi m dazol -5- H
yl }oxy) pyridin-2-yl]-1-isopropyl- 503.6 H, C
il ger [ di ne-4- m de CHN-{4=({2= et 5
ip:g\%r '\p\ll nhnn\ El%%%n'l -1-net hVI- \1 ame MH+
1H bepzim draz -5-yl}- oxy) pyri di n- 578 7 HNC O - N

H 2-yl]-2- op@y{r pi peraairrhethiiS-(31- (222 56

4-is
xecket am N-[ 4o4T2- [ ( 3- t gnttiftubrabyliipsxaaalynS
) anj no] - benzi mi|dheoliambey]3- szblCﬁ-n-EZG-g'e
D1. 5| yl j ) e FF ylJoxy}pyridin-2-yl)acetamide
{4-t (2-{] 2- flctboro 5-(trifljuoro- 67
et hyll ) phenyl ] am no} -t hyT - THoenzi m dazot -
yl) 02(31/] yridin-2./5%5. 5 {é (1-methyl-2-{[3-(1-methyl-
yrrol -d<yl) - acet a Zdlin-d-

%Aﬁ) o dio. (t r i 1§ In Jﬁ)@ enyllamino}-1H-

[( 9 lYoxy]pyridin-2-
henyl ] a h}/l.l- t hy| 6§l}acetam|de
enzi|m dazol® 5yl )oxy] pyrl di n- 590.0
- 1-(2=hydroxy=-ethytpipefridine—4—H-Ccarboxam de F
L {4-t (2-{[2-fl uoro- rifluoromnethyl)
henyl ] ami no} - 1- ne - 1H  O-{4-({2-(3-tert-butylphenyl)amino]-
etti|m daz 5 ylagig y] - pyri ¢ ,1ﬁne2hyl Qﬂrgefglm'daml -5-yl}- 817
1}-2-1(3 @ xy- pyrrol P TY” qin-2plld-(gRj24dbotni de

ethyl)piperidine-4-c rboxamlde

B==0

471.6

SO0 2L 00

f\)

H “cH,
o
F N-{4-({2-[(4-fluoro-3-tetrahydro-2H-
442 ) . 0 o %ra;)n-4-ylplaenyll)ammo] -1-methyl- 476.3
SN s enzimidazol-5-yl}oxy)pyridin-2- )
H—«ND/ T yllacetamide
H,C
F
OTF N-{4-[(1-methyl-2-{[3(trifluoro-

443 < :> . o H on methpxy)phenyl]amino}-‘lH- 458.3
N— N benzimidazol-5-yl)oxy]pyridin-2-yi}- )
HH éND/ n o acetamide

[0}
N-[4-({1-methyl-2-[(3-tetrahydro-
444 . H 2H-pyran-4-ylphenyl)amino]-1H- 458.3
N N -CH, benzimidazol-5-yl}oxy)pyridin-2-yl]- )
ﬁ-«ND/ T acetamide
H,C
F iral
F%% Hacrwf“ ' EEZR() 1f isopropyl-N-{4-[(1-methyl-2-

445 H trifluoromethyi)phenyllamino}-
H_«:Ijo (T NWOKD 1H-benzimidazol-5-yl)oxy]pyridin-2- 359.6
ne yl}pyrrolidine-3-carboxamide

1S o, B, gy O (3R)-N-[4-({2-[(4-fluoro-3-isopropyl-

was . #N) phenyl)amino]-1-methyl-1H-

9 O AN benzimidazol-5-yl}oxy)pyridin-2-yl]- | 531.2
N ND/ U ° 1-isopropylpyrrolidine-3-

carboxamide
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N-{4-[(2-{[2-ch!oro-5-(trifluoronethyl)

phenyl ] am no} - 1- net hyl
whenziosizanz ol
yl }-1-i sopropyl - pi pei di ne- 4-

-1H 70
-5-yl)oxy]-pyridin-2- 588.0

car boxam de -157- Ex.

Structure Narre M+ 2-[ (3R) - 3- (di net hyl am no) -

PCT/US2004/034179

pytt i1y J\f—{-f'r-—[—{%{r’)f!UOYOFJ 71
( E?"f uor onet IW'I“Pj‘henyl ] am{no} - 1- 57Nagne MH+
net hy| - 1H benzi m dazol -5- HC
y )oxy] pY¥icdi n- 2-yl } jotn ol €3R-NF[4-({2-{(2-fluoro-5-isopropyl-
N- % [2 f1 uor (t r| fl @bwh@rnn?r Trmethyl-1H-
ph nqlqmdaz 5-ylloxy)pyridin-2-yl]- | 531.2
ben2| m daz@’f - ‘oxy] - pyr| d|1HS°.?r°p?‘>' yrogjdine-3-
yl}-2-[ 4- (trlfl o o et hyl ) | AL
i M dazot - I-ytj=acetamdeH¢€
N[ 4-|( { 3ec[ehs 5 tert- bq;cyl -cdor T 1 )'CNM% [(5-tert-but
- ~butyl-2-fluoro-
phenyl ) ggi' ]-1-nethy 1 H %Q{wbanmo]1meml1H—
bie#8i [ W yri di Berinyiidzol-S@foxy)pyridin-2-yl}- | 545.2
2t (4- mef h@)% peindp n- 1- yl ) { 1Hisépidpgipyetodimeis - CH,
N[ 4-/({2- [{3- et hyl pheny! ) am papoxemide4 et hyl - 1H- be
pzi-ridazol-5-—ylloxy)pyridih-2-yl]-2-(3- 487, 6 H, CICH,
nmet haxyazet i di n-1-yl acet am
N- [ 4-|({ 2-%£ 4- et hyl p é i?l) 4- [( [2-fluoro-5-(trifluoro-
49 §:§% inf " heny amino}-1-methyl-1H-
N O enzlmldazol -5-yl)oxylpyridin-2-yl}- | 557.1
f ”%NID/ CN( o 1-isopropylpyrrolidine-3-
HiC carboxamide
3 H N-[4-({2-{(3-tert-butylpheny!)-
450 & SIS | aminolquinolin-6-yljoxy)pyridin-2- | 427.5
H/(Nj:j \@/ 0 yilacetamide
/N
= N-[4-({2-[(4-chloro-3-pyridin-4-
451 ylphenyl)amino]-1-methyl-1H-
N O k'l\n/CHa benzimidazol-5-yl}oxy)pyridin-2- 485.9
ﬁ_<N]©/ I N 0 yllacetamide
H,C
HC
N
- N-{4-[(1-methyl-2-{[4-(4-
452 methylpiperazin-1-yl)phenyl]- 472.6
N o~ N_cn, | @amino}-1H-benzimidazol-5-yi)- ‘
ﬁ—(’N:[j |4 Wg oxylpyridin-2-yl}acetamide
H,C
{
453 Q N-[4-({1-methyl-2-[(4-morpholin-4-
ylphenyl)amino]-1H-benzimidazol- | 459.5
”_q::©/o | /\N N\g/cm 5-yljoxy)pyridin-2-yljacetamide
H,C
A
= ol N-{4-[(2-{[5~(2-chloropyridin-3-yI)-2-
454 fluorophenyl]lamino}-1-methyl-1H- 503.9
N O NNCH: | benzimidazol-5-yly-oxy]pyridin-2- |
ﬁ—<N:©/ I N 0 yllacetamide
H,C
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met hyl - 1H benzi m dazol - 5- yi}oxy)pyridin-2-yl]-2-(3-
487.6 H HC CH, nethoxyazetidin-1-yl)acetam de

WONR2003087223 [ (4-tert-butyl phenyl)- 76 PCT/US2004/034179
am no] - 1- met hyl - 1H benzi m dazol -
5-yl}oxy)pyridin-2-yl]-2-(3- 515.6 CH

Nt hr}xya?nf i d_L o W \1| \ acet nm d%
1 %Hnyl 4- 2- ?‘L‘M‘[WZ {[2-fljuoro-5-  Name MH+
(trlﬁluor thyl)phenyl]am no} 1 77
e et hyl g ng'r1da20| 2yl - c#&v3(2cMom-
Cé%%)yr n y }anlno) 0 DanWammo}L 500.4
] Iro v methyl -1H-benzimidazol-5- '
N { 4' [ (2- Nt‘Q | ¥RkApyridB-2-yhacetamide
met h)l ) pheq ] am no - 1 rret hyl - 1Hoenzi m dazol -
~ YI )UAyJ—'FTYI Imﬁl‘i 54’47 \JL
yl}-2-pi, era2|n 1-yl - acetaere H C -158-Ex. Structure
Narre | M+ /HEN- (4-{[ 2- (cycl ohien(y4- @ﬂ[(ﬁ‘-%))prépylphZ%ll)N
r%bi benzi m daZO|H' 5 3 BéiRo]H, ABénzoxazol-5-yl}- 403.5
yl ] oxy}pyy __<l1/~‘? y@ Qf dr§3<yﬁ3|yhdm-2-yl]acetamlde
H,C. CH,
CHy o | N-[4-({2-[(3-tert-butylphenyl)-
457 o H 'O‘ ° | amino}-1-methyl-1H-benzimidazol- 514.6
Nl N 5-ylloxy)pyridin-2-yl}-4- :
—~ l
”H C,N N 0 methylpiperazine-1-carboxamide
H,C_CH,
CIE \;LC“s P N-[4~({2-[(3-tert-butyl-4-chloro-
H N* | phenyl)amino]-1-methyl-1H-
458 N_(NI:]’ © S N\n/N\) benzimidazol-5-yljoxy)pyridin-2-yl}- 549.1
HH J N 0O 4-methylpiperazine-1-carboxamide
H,C
c CH, i | N-[4~({2-[(4-chloro-3-isopropyl-
459 o H &:} * | phenyl)amino}-1-methyl-1H- 5351
N_<,N:©’ it benzimidazol-5-yl}oxy)pyridin-2-yl}- )
HH I N 0 4-methylpiperazine-1-carboxamide
H,C,
R/ % Pt N-[4-({2-[(4-fluoro-3-isopropyl-
z 5 H N | phenyl)aminc]-1-methyl-1H-
460 N _<,N:©/° [ N\n/N\) benzimidazol-5-yl}oxy)pyridin-2-yl]- 5186
“H N N 0 4-methylpiperazine-1-carboxamide
i N-{4-[(2-{[2-fluoro-5-(trifluoro-
| (\N—CHS methyl)phenyllamino}-1-methyl-1H-
461 N 0N N benzimidazol-5-yl)oxy}-pyridin-2- 544.5
F ﬁ—%ji:r T yi}-4-methylpiperazine-1-
H,C carboxamide
H,G, CH,
CH, H N-[4-(%2%[(3-tfgt]b;)glghenyl).-d I
H amino]-1-methyl-1H-benzimidazol-
462 Y /ND/O l SN ”m/l:) 5-ylloxy)pyridin-2-yljpyrrolidine-3- 485.6
H N =N 0O carboxamide
H,C
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CH Y N[4-({1-nethyl-2-[(1-phenyl- 80 N
et hyl ) am no] - 1H benzi m dazol -5- 402.5 CH,
wQ bdosnyRepyri di n-2-yl ] acetam de H, C. HN CH PCT/US2004/034179
N-(4-{[2-(mesitylam no)-1-nethyl- 8 1 N
1H benzi m dazol - 5-yl ] -oxy}pyridin- 416.5 CH, CH,

DI v N acaot nm A~ O |_|I\|r1 f\L.l

4 AT oo Ay 1

N-'%’%-({Zi(z Strystyrat hyI phenyl)- 82 N Name MH+
am naq] - -1-met hyl - 1K benzi m dazol - 402.5

5-yl yo&y) pyri di n- 2- y| ] acae,t amy gf({ﬂ'k-efﬁylphe )amino]-1-
Nt 4- ( [ ( 2-f ur yl e Fyean gl H b%gzn%da I-5-

\ 5 ©5- 3[/fofy)fyridin-2-yI]-1-isopropyl- 513.7
yl } 0), Y) pyr Pacet am d@p@ﬁhe_4 carboxamide

N-[4 ({2 (3 4 d| met hoxyphenyl) 84

cﬂTlILJ —f=Tet llyl —tHbenzrm UaLUI —43475

gy di n- 2-yl ] acet 2 {
y! Joxy) pyridin-2-y ]afig an 4({2H[g(14-ﬂuorophenyl)aml[no] 1(-

'I- bi ph@l-z yl 53
-1H:benzimidazol-5-
- et hy M= mzw -5- yt#(ﬁh_z ylJ-1-isopropyl- 503.6
yl']oxy} pSVW | Pacet am pe e-4-carboxamide
N-{ 44[ (2-¥1 2- (4- chl or ophepy] RV
ethylllam no}-1-nethyl -1 HH
tenzi mHgazoI 5-yl )oxy] pyridi r(l] _({ 05_
yl }ag Hde - 159- EX. Strucr{%?‘ N n A ino]-1-methyl-

N'4%§ (}\! SOb@%(Ka\’Pl U\) 1- |m|dazo| -5-yI}-oxy)pyridin- | 578.7
”‘< Ny -Chs | 2-yl]-2-(4-isopropyl-piperazin-1-

0
<z

H,C yl)acetamide
H,C %':f‘
v : N-[4-({2-[(3-tert-butylisoxazol-5-
| ) H yl)amino]-1-methyl-1H-
400 © N—(ND/O [ e benzimidazol-5-yl}oxy)pyridin-2- 421.5
H N N O yllacetamide
H,C
F F
F N-{4-[(2-{[2-fluoro-5~(trifluoro-
H methyl)phenyllamino}-1-methyl-1H-
467 AW _(,N:©/° B N\n/\@ benzimidazol-5-yl)oxy]-pyridin-2- 525.5
HH N N O yl}-2-(1H-pyrrol-1-yl)-acetamide
C
Ner N-{4-[(2-{[2-chloro-5-(trifluoro-
F N methyl)phenyllamino}-1-methyl-1H-
468 N NP ijo oH | benzimidazol-5-yl)oxy]-pyridin-2- 590.0
o H‘«NI:( l_n 0 yl}-1-(2-hydroxy-ethyl)piperidine-4-
H,C carboxamide
e | N-{4-[(2-{[2-fluoro-5-(trifluoro-
d ’ methyl)phenyllamino}-1-methyl-1H-
469 N O~y N\, benzimidazol-5-yl)oxy]-pyridin-2- 545.5
¢ m—<’,§©’ o~ Y Do yl}-2-[(3R)-3-hydroxy-pyrrolidin-1-
HC yllacetamide
gV cn, | N-{4-{(2-{[2-chloro-5-(trifluoro-
won. | methyl)phenyljamino}-1-methyl-1H-
470 N oM * | benzimidazol-5-yl)oxy]-pyridin-2- 588.0
cl ﬁ—«N]@/ (_Nn © yl}-1-isopropyl-piperidine-4-
HC carboxamide
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87 1H benzi m dazol -5-yl]-oxy}pyridin- 354.4 CH,
2-yl)acetam de NyCGH

WOR{03/087223 (i sopropyl am no) -1-nethyl - 88 ~ N  PCT/US2004/034179
1H benzi m dazol - 5-yl ] -oxy}pyridin- 340.4 CH
2-yl)acet am de N-[4 ({2 [(2-ethyl- 6-rrethy|- 89

henyvl)
- E’K}oxy) pyrlﬁlﬁrw‘—t@e 416 5 éH CH, yI ]%l%'é?am de . CH, MH+
F CHI N[4-({1-nmethyl-2-(3} 4,5 90
tiri meth yphenyl )arri noj - 1H\R —[{3HH -Ehieretiytendaol -
5-yl} pyri di n- 464. 5 Opyrplidint-wi-Birif-fl@-{[2-fluoro-5-
N_%? i/ n\g@,@.@ 1 Fhenyftifliogmethyp-phenyllamino}-1- | 572.6
am nc] it ehzihi da%‘ Bihy-1 g m’qéa ‘érd—|é
5-y)} oxy)byrl dl n- 2- yI ] acet apfQ&VIRClE-ZYgcetami
- ety 'L A=rrethyl -492 N
benzyl ) dpfno] - 1H benzi m dazpy1.5ro 49 4uco-Srifiuoro-
y|}0ﬁ r|d|n 2- y'éaceta”‘dﬁe henyllamino}-1-methyl-1H-
N-474-(( \@f Bt Nybenzithidazol-5-yl)oxyl-pyridin-2- | 594.5
gheny!? aﬂﬁg BLSVHH yI-2-[4~(trifluoro-methyl)-1H-
imidazol-1-yll-acetamide
N-[4~({2-{(5-tert-butyl-2-fluoro-
§:§¢ phenyl)amino]-1-methyl-1H-
473 benzimidazol-5-yl}oxy)pyridin-2-yl}- | 561.7
]@/ \CN( \"/\O\ 2-(4A-methoxypiperidin-1-yl)-
acetamide
d N-[4-({2-[(3-ethylphenyl)amino]-1-
methyl-1H-benzimidazol-5-
474 N~ D/ \O \“/\N\j\ yli}oxy)pyridin-2-yl}-2-(3- 487.6
methoxyazetidin-1-yl)acetamide
CH,
b N-[4~({2-(4-ethylphenyl)amino]-1-
methyl-1H-benzimidazol-5-
415 Ij 8 Y\N\j\ yl}oxy)pyridin-2-yi}-2-(3- 487.6
methoxyazetidin-1-yl)acetamide
Hacggﬁs N-[4-(52-[(4-tert-butylphenyl)-
H amino]-1-methyl-1H-benzimidazol-
4716 OO YO, | Syloxy)pyridin2-yll23- 5156
hd &, | methoxyazetidin-1-yl)-acetamide
RS 1-ethyl-4-{2-({4-[(2~{[2-fluoro-5-
) (trifluoromethyl)phenyljamino}~1-
477 N O N methyl-1H-benzimidazol-5-y})- 589.6
F H‘(ND/ L_n l(\mffcm oxy]pyridin-2-yl}amino)-2-oxoethyl]-
H,G 1-hydroxypiperazin-1-ium
F F
\iLF N-{4-{(2-{[2-fluoro-5-(trifluoro-
H methyl)phenyllamino}-1-methyl-1H-
418 AN _<,N:©° S YN | benzimidazol-5-yl)oxy]-pyridin-2- 544.5
HH N o o K yl}-2-piperazin-1-yl-acetamide
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C . N benzi m dazol -5-y! }oxy) pyridin-2- 418.5 CH,

yllJacetam de N-[4-({1 -nethyl-2-t(4-phenoxy- 94
W@oos@81278- yl ) am no] -1 Hbenzi m dazol - PCT/US2004/034179

5-yl }oxy) pyridin-2- 467.5 yl]acetam de -160- Ex.

Structure Name MH+ N-[4- ({1 met hyl - 2- [ (5- nor phol i n- 4-

J ‘yll—a—yl i[ d1 'r—‘l_ 34LII ) (J.III ||U1 1 L’bcllLl LA d(ILUJI
5 Ex Y oxy) pyr iSiU§tWe 460, 5 il | acet ani d@MecH. cH - | MH+

[ 4 ({1- et hyl - 2[(5 msthyl-3 N 96

phenyl i soxazol - mi ng] -1 NTMZ{[Z oot ,
. 0

nogg) eRe el 3@5' ﬁ@ﬂ,'oﬂ' DR ani de )

M noj - 1-qm,=:t hyl - 1 Hben2| 8’8’%93{"1'"- - acetamlde

) al

y }oxy)pyrldln 2- 393.4 CH, yl]acetamde H C CH,
{4-[\1 -1[E1ﬂyl-l-{|_2 (4 re[nyl- S
e
y

19°

nyl)ethyl]am no}-1 Hbenzi m dazol -

| Joxy]l ayr | Sy N-prc@t-methgde-[(1-phenyi-
Q«B{ ﬁ"?\@’lﬁ( ethyl)amino]-1H-benzimidazol-5- 402.5

ylloxy)pyridin-2-yllacetamide

HC CHy | :©/O B Nk N-(4-{[2-_(mgsitylamino)—1-metr_\y_l-
481 X ZN 0 1H-benzimidazol-5-yl}-oxy}pyridin- | 416.5
e, Mg, 2-yl)acetamide

oH, O | N-f4-2-((2, 3-dimethylpheny)-
482 /(/@ U o aminol-1-methyl-1H-benzimidazol- | 402.5
N N 5-yBoxy)pyridin-2-yljacetamide

H
0 N CH H
N = s | N-[4-({2-[(2-furylmethyl)amino]-1-
N/«Nﬂ U ¥ methyl-1H-benzimidazol-5- 378.4

483
WH &y ylloxy)pyridin-2-ylJacetamide
.CH,
&9 o~ N cHy | N-[4-({2-(3,4-dimethoxyphenyl)-
484 Y (7 T " | aminoj-1-methyl-1H-benzimidazol- | 434.5
NN 5-yl}oxy)pyridin-2-yllacetamide
CH,
H
\ O N\H,CH3
O /QD/ LN 0 N-~(4-{[2-(1,1"-biphenyl-2-yl-amino)-
485 NN 1-methyl-1H-benzimidazol-5- 450.5
O CH, ylloxy}pyridin-2-yl)acetamide
N-{4-[(2-{[2-(4-chlorophenyl)-
CI\Q\\\ o N cH
N [ 07 | ethyllamino}-1-methyl-1H-
486 ﬁ/qr,«@/ CN( © benzimidazol-5-yl)oxylpyridin-2- 436.9
CH, yllacetamide
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N - ,, N[4-({1-methyl-2-[(2-norpholin-4- 99 N
yl et hyl ) am no] - 1H benzi m dazol -5- 411.5 H CH,
w@q kdosxyRpyri di n- 2-yl ] acet am de PCT/US2004/034179
N-[4-({1-methyl -2-[(2-piperidin-1 - 00
yl et hyl ) am no] - 1H benzi m dazol -5- 409.5
v} oy pyridi-n-2-yl lacet-am-de
NEx41 ({2- [(cy&trtt?hé'ﬁyl methyl)- 01 Name MH+
am ng] - 1- met hyl - 1H benzi m dazol - 394.5
8-yl Y ox ridin-2-yl Jiacet ani de
N_y4? y)g¥ y ] 8 g@ﬁﬁﬁg(quﬂWammo)1nmmw-
y 148 no) | - be‘i’12| nj H’ﬁ imidgzol ‘%Wy}wﬂ"au n 3944
414. 5 y| )a?:ethgm de -161- Ex. }aa%t?fa\ds Nane
N[ 4+ ({1 rret hyI 2 [(tetrahydro-
fraran=2=ytrrethytanmnol=1+benzim uacui =
5-y|}oxy)pyr|d|n 2 33_,2 4 -1 CH yl]acetam de
N[44 (4.2 j R&N glh Y4-{[Bdsopropylamino)-1-methyl-
anisg 0] af)\mat h nzb m dh#obenzidazbl-a-oxylpyridin- | 340.4
-yl }d‘k@/) pyr"i di n 2-yl ] acet apt-giacet@ide Ny CH
N'[4T({1 methyl - 2-[ (2, 4,5- D5 trimethy! phenyl)ami ng] - 1
HH C| N 1.J benzimdazol-5-yl}loxyypyridin-2- 416.5 CH,
yl 1aget ani de N-(4-{[2-(cycl ppentylamino)-1 - 06 N
et hyl - 1H5'Benzi i ga ol \nS/-CH 3BpR{4({2-[(2-ethyl-6-methyl-
P phenyl)aminoj-1-methyl-1H-
489 /QD/ N 0 benzimidazol-5-yl}oxy)pyridin-2- 416.5
CHzH CH, yllacetamide
o Q™ o | N4-({1-methyl-2-[(3,4,5-
X \n/ * | trimethoxyphenyl)amino}-1H-
490 Q A ﬂ benzimidazol-5-yl}oxy)pyridin-2- 464.5
"0 yllacetamide
NN N-[4-({2-[(3,5-dimethylphenyl)-
491 QN} T U T | aminol-i-methyi- 1H-benzimidazok | 402.5
c L 5-yloxy)pyridin-2-ylJacetamide
N ° B RTCHS N-[4-({1-methyl-2-{(4-methyl-
492 N%Nﬁ 2N 0 benzylyamino]-1H-benzimidazol-5- | 402.5
HC/©/\ W g, yloxy)pyridin-2-yljacetamide
g H o o | NA4-({2-[(2-methoxy-5-methyl-
N N | phenyl)amino]-1-methyl-1H-
493 HC/@N/«N@ v o benzimidazol-5-ylJoxy)pyridin-2- 418.5
Hotn, yljacetamide
Y N-[4-({1-methyl-2-[(4-phenoxy-
X pyridin-3-yl)amino]-1H-
494 | Ay ° ;4@/ Y™ | benzimidazok5-yloxy)pyridin2- | 4678
Na ﬁx’?’ N © ylacetamide
CH,

160-




H CH, yl]oxy}pyridin-2-yl)acetam de
N-[4-({2-[(4-cycl ohexyl phenyl)- 07
w@nioso37213 met hyl - 1H benzi m dazol - 456.6 CH, PCT/US2004/034179
5-yl }oxy) pyri di n-2-yl ] acet am de
N-[ 4- ({1 rrethyl 2-[(4-phenoxy- 08 CH

phenyamnol—_itbenzim-dazet—5—466- 51 N-NI—Y

y % Xy) pyri di BYEe acet anide H ' CH, Name MH+
Nt [ 4- (2- et hoxyphenyl ) -am no] - 09

1rmethyl -1H benzi m dazol - 5- | 418. & fdhyi-2-{(5-morpholin-4-

y %%y) ri dl n- 2- )5' ] acﬁt am d@l %ﬂn-ﬁyl)ammo] -1H- 4605
N ph/enﬂl bbazol 5-yl}oxy)pyr|d|n-2- '
et hyl T<w 'Pln Jazol y@acet!éﬁﬁﬁ H CH

y }oxy) pyr| dlcm 2- yI ] acet am ge -162-Ex. Str ucture Najre

N (Z={TT-merhyl=2=(pyyidin=3=yt=5%%

' - ZIH5 I 375.4 HCV

M no 15" bgnzu Al q’a d‘ 15 N-[4-({1-methyl-2-[(5-methyl-3-
N phenylisoxazol-4-ylyamino}-1H-
benzimidazol-5-yl}oxy)pyridin-2-
yllacetamide

o)

496 455.5

N-[4-({2-[(3,5-dimethylisoxazol-4-

H
CH (o} N._CH
[N Sy My e .
497 NQ(N/(/N@ TV T | yhaminol-timetnykak- 393.4
HCc H &h,

benzimidazol-5-yl}oxy)pyridin-2-
yllacetamide

K N-{4-[(1-methyl-2-{[2-(4-methyI-
H,C o] N__CH.
’ N [ 0" | phenyl)ethyllamino}-1H-
/ ~
498 \Q\AHAN "o benzimidazol-5-yl)oxylpyridin-2- 416.5
yllacetamide

H
o Ny | N-[4-({1-methyl-2-[(2-morpholin-4-
(0] N =
499 ()N\/\ /QD/ L~ \([3'/ ylethyl)amino]-1H-benzimidazol-5- | 411.5
&, ylJoxy)pyridin-2-yl]lacetamide

© CH: | N-[4-({1-methyl-2-[(2-piperidin-1-
N =
500 GN\/\N/(’ ﬂ LN \Ior ylethyl)amino]-1H-benzimidazol-5- | 409.5
"o, yl}oxy)pyridin-2-yllacetamide

N ° B e | N-{4-({2-(cyclohexylmethyl)-
501 N/(’N ~N 0 amino]-1-methyl-1H-benzimidazol- | 394.5
OA Hoo 5-yl}oxy)pyridin-2-ylJacetamide

%L o ! N-(4-{[2-(2,3-dihydro-1H-inden-5-
N i lamino)-1-methyl-1H-

| y y

502 N/«ND/ #N 0O benzimidazol-5-yljoxy}pyridin-2- 414.5

CH, ylacetamide
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H, oxy}pyridin-2-yl)acetam de

N-[4-({2-[(2-isopropyl phenyl) -
w@eesis]273 - et hyl
5-yl }oxy) pyridin-2-yl ] acet anm de net hyl

-1H benzi m

512

dazol - 416.5 H

PCT/US2004/034179
2-1(5-{[2- 513

(acetyl ani no) pyri di n- yI Joxy}-1- HC O
i- hyvs 1L kb da=znl 200 4 1\ o nal In..e- oot o O
H J.II‘UVIII_I IIIU(J.I_UI JTTy‘I}aIII IIUJ puUtlt AltoatrtTT O
N—F{’% { [ 2- ( ac U no) pyrl di n-4- 514 Ngme MH+
yl ] oxy}-1-nethyl - 1H ben2| m dazol 402. 4 CH,
2-yl Ybenzani de C gethy 4 %gzmggygegtmg@mg}g_) 515 N
1 p%' i di n-4- Q‘ﬂ @/ﬁéglhy'fur yirdetRylyAmino]-1H- 4
bhéd g2 noj - berwasimeiaEarbe)didn-Raf / MR
Filtna on Agsaay Buf f er s Asis@lgcdbarhiieer : 50 mM Tri s, | pH
1.5, MM 0.1 MEDTA, 1 M DIT Wash buffer: 25 nmv
fepes, pH 7.4, 50 mvtsodiunrpyrophosphate, 500 mviNaCl
$top|reagent: 3 EDTA Materijals Raf, active: Upstate
Bi ot ¢ch bﬁ ﬁ@@/\;g macti vel4-(IpR2, atdencBiyphegh- #144 205
P56 1:,, Rér r o #NH@nGi0d-1rmetth-3HDénaiveidbzohs $ 42.5
EH at és’ Fal 6034 U- bot t om pol |ypylopybgide-2ylaceanigads- 1190
fil ter apparatus: MIIipore #VAVM 096 OR 96 wel |
fliltrati tes. Ml porle lmobilon 1 #MALR _NOB
$cingillation fluid: Wallac| Opti Phase "SuperM x"
#1200-,439.. N N-[4-({1-methyl-2-[(2,4,5-
505 )6 j@cig@ OWCNKNWJCHS trimethylphenyl)amino]-1H- 65
HC NN 7 benzimidazol-5-yl}oxy)pyridin-2- '
CH, yllacetamide
(o] }I;ll CH I t ) 1
N = N-(4-{[2~(cyclopentylamino)-1-
506 O\N/«:@ U j<]>/ methyl-1H-benzimidazol-5- 366.4
B ?‘;H ylloxy}pyridin-2-yl)acetamide
N_cn, | N-[4-({2-{(4-cyclohexylpheny!)-
507 O\@ Va®l “Cr Y | aminol-1-methyl-1H-benzimidazol- | 456.6
o 5-yljoxy)pyridin-2-yljacetamide
@ " N-[4-({1-methyl-2-[(4-phenoxy-
508 ° O N | phenyl)amino]-1H-benzimidazol-5- | 466.5
\Qﬁ/é:ﬂﬁ U lr ylloxy)pyridin-2-yljacetamide
CH.
(0] Fll CH
QAT UL T | N4-q-I(e-sthoxypheny)-amina]-
4
509 vy CN( ® | 1-methyl-1H-benzimidazol-5- 4185
0 CH, ylloxy)pyridin-2-yllacetamide
CH,
H
Oy N s | N-[4-({1-methyl-2-{(2-phenyl-
510 Q\AN/«N s @l oy ethyhamino]-1H-benzimidazol-5- | 402.5
H gHz yljoxy)pyridin-2-yljacetamide
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Assay conditions Raf approximately 120 pM Mek

approxi mately 60 nM P- ATP 100 nM Reaction tinme 45-60
WOorRWanaR7at room t enperat ure Assay protocol RaPCEHOS20M834179

were conbi ned at 2X final concentrations in assay

buffer (50 MM Tris, pH 7.5 15 nMMd . 0.1 mM EDTA
rL1 [aa V] hTTL and. dl snensed-15 m per wall in

SO OO T T ToO T U LAA I | T

oExr opy | eneSfa@éW pl at es (Fal con U Nameom MH+
ol'ygropyl ene 96 wel | assay| plates #35-1190.
ackground | evel s, are etgrm ned in wells containing
ek dn @/5@ o tNRay. ToNtE1-Retyhleyedmeal ni ng

g ~Nof © 10| Bing)-trhperginidege-Slihi bi t| oY 5-4
est conpdbnéh di I uted in 10DPSIRVERR-2Y %CeFaﬁ?deki nase
ctivity reaction was started by the addition of 12 ni
er—wetH—of 25X P-ATP—dirtuted—n—assay buffer—After
5-6Q m nutes, the reag tlons were stopped with the

ddi t|i f 3 t‘ CRYL(TD-[(E-RIpidiv R,
id1brja @ 5@ m pr e- A@hgﬁg]oh[%@mﬁgwm%zﬁdamﬂcwas
t haro I l’l*d &hen ri nsed by| siybdyayridim2-yisctiamas h
uf f gr Sarfples (90 m) fromthe reaction wells werle
hen |transferred to the filfration plates  The
iltriation plates were washed 6X with wash buffer
sing MI1i Qre flgt algl appyiEt[(Bs{2-The pl ates wgre
\r/ég%d an 01 (ssetylaminb]paridirefyidxyi- 6 08.4
||atec” t.Nﬁﬁm erM x| mpthPEi0k-aERRINIdgag-2added. |The
PM i{s t hen dé?’f*aerm ned usi ngY@mRRIquEsoNe cr obet a 1450
eader. Exanple 517 ASSAY 2{ Biotinylated Raf Scregn
n Viiro Raf Screen The activity of various isoformns
of RdAf serine/threoning Ki n?ses (e.g., c-Raf, BRaf |and
nut ant B- Raf %ﬁj@ Sge™  Br(5-¢R-éavgtylaminodayeidiandt sm |of
Acidva %JERR Si Ewwwﬁgn@ax'ﬁwnwldazol- 402.4
Oncoge I\7btrai;| ons of B- RAFZYIRSEfAM986: 855- 867
(March 19, 2004) and "Dynanc Changes in C Raf
h r

hoc 2
HAOS

=M T T

=

— S Q0o C o OMO DD QO

3 nd A WP P = HEE O 104+
‘y’l atHof—and—14—3-3—rotetn DO Ng—=104=-11

Respanse to Growt h Factor Sti nul ation - Differentig

Rol es ,g 4- 3- 3 Prof ei i Bi.ndiRgySLis acgtggﬁ,maj of
s ele] C%KQ? 6T YL 27 9 14 gL # ShetlyhpRi | 2,| 432.4
2004))) can bednBasured by p b@/ﬂz(ﬂmM'EgOMﬂ’)aNﬁﬂé] -serlasdte gt e,

nd dssayl ng the transfer of phosphate noiety to the
K rlesi due. Reconbinant isoforns of Raf were obtailned
by purification fromsf9 insect cells infected with a
human Raf reconbi nant bacul oviras expression

Example 516
Raf/Mek Filtration Assay

Buffers
5 Assay buffer: 50 mM Tris, pH 7.5, 15 mM MgCl,, 0.1 mM EDTA, 1 mM DTT

Wash buffer: 25 mM Hepes, pH 7.4, 50 mM sodium pyrophosphate, 500 mM

NaCl .
Stop reagent: 30 mM EDTA

Materials

10 Raf, active: Upstate Biotech #14-352

Mek, inactive: Upstate Biotech #14-205
33p-ATP: NEN Perkin Elmer #NEG 602 h

-163-



10

15

20

25

30

arylal kyl,
’ themlégma@fyl%elﬂ @ebaell| of 2-§Xh?§

vector. Reconbi nant ki nase inactive MEK was expressed

in E. coli and | abeled with Biotin post purification.
WO-0050302M3 assay, test conpounds were serially BOCT/USEd4/034179

in DMSO then m xed with Raf (0.50 M and ki nase

i nactive biotin-MEK (50 nM in reaction buffer plus

ATP (1 mM. Reactions were subsequently incubated for

2 he6insllaksayqiirst enper aFalcén Brsbtphopigstopylehdilates #35-1190

addjition of 0.5 M EDTA. St,oppeg reaction _m xture was

t r aFLCEAPRAENS a neut r aNEUIPAL MPHPaR (Pi erce) and

i nc r. R r%ﬂgg &S
nme agﬁ g@g%&%ﬁ%@%ﬁ Fr&ﬂgﬁﬁg res olﬁgue} Q u gff‘ escence
sysSamillMidnl fthdd:, usi ng WallabBiptiPhast i"Sppdvix ' FE100-439
Si gnal.i.n as the primary anti body and europi um
= OBhti-rabbit as the secondary antibody. Tine
resphvgfheddibalegseanag was read on a Wallac 1232 DELFIA
fluorometer. The concentration of each conmpound for
50%Viektaipbioximately|68 ®™Mwas cal cul at ed by non-1i near
reg ] sihpg XL Fit data anal ysis software. Using
thegﬁ%ggwpﬁof Exanpl e 517, the conpounds of
ExaRpAction 1o -60+88mutds 0 revifl tehlferaifee Shown to have a
raf kinase inhibitory activity at an IC of |ess than
Asspy psgfpcalhi | e the preferred enbodi ments of the
i nvention has been illustrated and described, it wll
be | [ .
ey p MKt 1B Bh o %, S6 DS R P TBRE, butfer (50 M

Trig,ie 7 évéﬁthwMgC%SO-ng%Em andnt BIM DT Hieanidrdispensesh! 5 pl per
| N i ch ap exclusive proper or prjvilege is clained

well i PolaproRy ng &Sy wﬁ%%@aﬁogl%m RaIYBroRS et B Wil gssay plates

#39-1190. (1BachB@URA Neved dre@ H&eFE 8P R AR ¥or§t$lnﬁ£gt fEEkT SRIMDMSO
N, -NR4-, -O or -S-, wherein R4 is hydrogen or

withoweadl kyl , provided that at |east one of and X3 nust

b “NR4-: is -NH wh i, 2, 3.1 4;. ..
s Do ReGVek coft=iemels ve Bien iy of 5 P inase intibitor
test@InSF el AiRaldkiv | 10095 PMSPOMTHE Y& kifaRr AtivitP 9batEYE Wa§ started by
het er oaryl, bi ar\élé9 het eroarylaryl, or
r

bR lilgtedsipbassast bulder. opfter 45-60
: i . al k | kyl oxy,
iR L ALY i BTN 15 O oo ma

EDI@l) e Filatyion platek yetxpyralwatlet €6:1€3 ady okithdloky thanol, and then rinsed by
het er oar yl al lﬁ%flg; cycl oal kyl ower a| kyl

filtraip Malky¥ash DuldeT. | Srnenley (0Pinl) from the reaction wells were then transferred
to thRVREAiKY llprh%s.er ?{?{?}lt%o%%late?Wéré QSR 6% with wash buffer using

et er oar Yy ower a
Mildipkisel flxptibk ypireedtes. othe plateowearaldkipd and i 00 pl per well of scintillation
il P Yo L K diix" #1200-439) was added. The CPM is then

determined using a Wallac Microbeta 1450 reader.

A

Example 517
ASSAY 2: Biotinylated Raf Screen
In Vitro Raf Screen

The activity of various isoforms of Raf serine/threonine kinases (e.g., c-Raf, B-
Raf and mutant B-Raf (V599E); see, for example, "Mechanism of Activation of the RAF-
ERK Signaling Pathway by Oncogenic Mutations of B-RAF", Cell 116: 855-867 (March
19, 2004); and "Dynamic Changes in C-Raf Phosphorylation and 14-3-3 Protein Binding
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I's hydrogen or |oweral kyl; each R3 and R3' are
i ndependently sel ected from hydrogen, hal ogen,

wohyasoxx73 cyano, | oweral kyl, or | oweral koxy; apdr/pSzmdo34179
g are independently 0, 1, or 3; or a pharmaceutically
acceptable salt, ester or prodrug thereof. 2. A
conpound of Caiml whereinis -NR4-. . A conpound of

in (B.eap(msé tonfimorveth (FaBér Bﬁnﬁl}éﬂbﬂ g ®iffedentifl RudepOfL ivh3ef Piotein Binding

rei

S gl o glogioah st 2SR A A A8 S RPal A9 can be
méa3uRg! B hRAdiAe TP EVE! Hl?osfrgﬂgs 84 'a@&yﬁfg Sl?éﬂsféﬂ t§i%hosphate

or unsubstituted phenyl,
mqah‘e’ny Iﬂm MSE]K, rgsidue d Read)rhblhantpwfonnsjomhfawm loptained by puriﬁcation

s B SRy ST R PR SR iyt Sp il cPgblkays expression

veBio. ”Qwa&lﬁhinanﬂ %@N‘ﬁﬁ&ﬂwe Wik heRN&ipYdssedint EORIPEMN labeled with

4- br onophenyl , 4-chl orophenyl, al kyl benzoat e,
Bigtin @gglmmgﬁyqltlond Fgr p@hﬂ;ﬁ@hye;st cgma@mgds m@qnyq:nally diluted in DMSO

he t hi Q0!
thér{ ?ﬂ%%ﬁgﬁgﬁy t 7P 1 U uor nas? Ptm g@@?ﬁ%ﬁmp reaction
busfist &)HﬁD&T Pplie I’;ll)M) Bieahiny |wer§¥@ﬁs@ﬁ'@ﬁﬂbﬂﬁ@1bﬁ{ed for 2 hours at room
oxyphenyl , di al kyl am nophen al kyl br onophenyl ,
tergpq@l%(tgqq séomp@ﬁ;qy the peditipn g%@é@ﬂé%/@TA Stopped reaction mixture was
tranbfiefrb@OfP é({t)%?gﬁﬁ% @yblat ﬁ’n?rce) agd incubated for 1 hour.

tri uoronet onop enyl
Phdihodylated q:en@dc,t wat rehiuagd w1t}r Itfiel ﬂDEIdfﬁAeﬁmle-resolved fluorescence

Sy%tﬁﬁ%kﬁ&ﬂlﬁlo {:})(; Hg}flg%:g?it # O heWéKl(glﬁﬁ%Xb%gllﬁ ené{lﬁé(gqimary antibody and

uRy |3t !
VSRS S ] R v

ready@li oN¥gliag| 1238 RYLIIG fnerofijetreptTheopbentiation of patheenrhpound for

Y i.di.n- . .
soby NG VL ORI SL M AL S M et ants
softeaeazol yl, i ndazol yI adamantyl, bicycl ohexyl

qui nucl i di nyI , Im dazol yl, benzi m dazoly

i mi dsing (e egegires i dispinple bk dhy pommlmés afifgemples 1-466, 468-
4793R4 hyé weReMheRNE ‘B@ﬂ?a r@ il ab&WhibiRRy 8@ty at S IOQ! dM¥s-than 10
qui nol i nonyl, phenyl sul fonyl, phenyl al kyl'sul fony1,
uMH-fl uoren-1-yl, piperidin-1-yl, piperidin-1-ylalkyl,
cycl opropyl, cycl opr opyl al kyl , pyri m di n- 5-yl phenyl ,
quinolidinylphenyl furanyl, furanylphenyl
y ,
4 d| azepan | 5&@:@%%@90&1}9&1&5 ‘?)F 1‘2& nlfée 1R flésd B sillustrated and

I oxXypyrro
deshirdedt,y itawilh bpyappndcuaﬂem 1Hat ywWariols 4:'haftgep [ qaﬁ rbedinmmde’ thydejin without

and i din | car.bonyl ) phenyl. 7. A

de%ﬂﬁé%‘ﬂ’a‘%? SR*:FE\%H{SJ?OW']@?@F V§94o% he structure: R R
wherein Rg, R and R are independently selected from
hydr ogen, hal o,
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| ower al kyl , cyano, hydroxy, hal ol oweral kyl,

| oner al kyl oxy, hal ol ower al kyl oxy, | oweral kylthio,
whadosiosnzes al kyl t hi o, and substituted or unsubsPCT/USEd4/034179

cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl.

-167-8. A conpound of Caim7 wherein R, Rg,R, Rg

and R are independently sel ected from hydrogen,

chl o enfdlddfhéhts BEiHRYihverRiolh wHIORY bxclisPRs ﬁ‘bﬁé&}‘ or privilege is
butyl, tert-butyl, cyano, hydroxy, nethyl oxy

claimied piectesimed hyfollowsi f | uor omet hoxy,
trifluoronethyl t h| o, acetyl, and substituted or

unsybsti tute I xy, furyl,
tet :)lahydr&o?org ny , e? rgﬁylé pyranyl, pyridinyl,

trlfluoronethylplperldlnyl t hi ophenyl, pi perazinyl,
and norpholinyl. 9. A corrpound of d aRm 1 wherein has
the structure: R11 Rg( Ry 3 or 4; r

is 1or 2; Xig _Qgﬁ relruipen enf]§ sel ected
from hydr ogen, ﬁal 0, heMNol o®er al kyl ,

hydr oxyl ower al kyl , | ovver al k@ﬁs y HRkR ower al kyI OXy, )
| ower al kyl sul fonyl hal ol ower al kyl sul fonyl, and
substituted or unsubstltuted cycl oal kyl

het %&?é{ﬁ ! )@a&l@’ﬂ( ?gglﬂdeﬁal?&flﬁﬁe (ﬁ%{/ ?ﬂ)m I@,n-‘ftlmg’, -O- or —S-, wherein

hydr'ogen,”’ mera
R4y Hy@ngémﬂnwbﬂaﬂiyl ﬂrowde@thhydtd)eaﬁt offead foX joamdr 58] eydtde N or -NRy-;

|l o ralk oxyl r.al k and su ituted or

unsulpsf i ﬁiéﬁ 8?%4@31 g@ﬁmﬁ%f éf%@% kyl, aryl, or

het ex,0a¢ YdubstitQted Aot ampabititutel a0hya rySouier, eheﬂer@cyéloalkyl aryl,

11. A compound of Claim9 wherein and are hydrogen or
polyeyelial layyl, IRlychclionpoyabtyhf l@tebayd whierd) n heteroarylaryl, or

Iomerll§ﬁ) 13. A conmpound of the fornmula (I1): -168-R

% @ %in, is -NH or -(CEb) - , whereinis 0, 2,

3 orR 4;isi hydmgelt i drutsedistitnted n et bshsubstitedd alldoydralkyl, alkoxyalkyl,

cycloalkyl heterocycl oal kyl , aryl, polycyclic ar
loweralkyiostyi carampl atrkinoalklybt @y@galWl b¢tgq09ycloalkyl aryl, heteroaryl,

alky?txeyra S f}élte%é/ycloaﬂcyl h%e ego%%;lXﬁ(y etc%frcPo%[légflIOWGralkyl, heterocycloalkyl-
loweralkyl, loweralkylheterocycloalkyl, arylloweralkyl, heteroarylloweralkyl, alkyloxy-

alkylheterocycloloweralkyl, or heteroarylloweralkyl;
R, is hydrogen or loweralkyl;

each R; and Rj3' are independently selected from hydrogen, halogen, hydroxy,

cyano, loweralkyl, or loweralkoxy; and
p and q are independently 0, 1, 2 or 3; or

a pharmaceutically acceptable salt, ester or prodrug thereof.
2. A compound of Claim 1 wherein X is -NRy-.

3. A compound of Claim 2 wherein R4 is hydrogen.

4, A compound of Claim 2 wherein Ry is methyl.

5. A compound of Claim 1 wherein X, is —NH-.
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I's hydrogen or substituted or unsubstituted

| oner al kyl , al koxyal kyl, | oweral kyl oxy, am no,
wa@niosoai2ky | , cycl oal kyl, heterocycl oal kyl, aryPCT/US2004/034179

het eroaryl, al kyl oxyal kyl het er ocycl oal kyl

het er oaryl al kyl , cycloalkylomeralkyl,

heterocycloalkyllomeralk , o

[ owér al Kkl mm@pmmi Whezsity Ay éwesestacfrom the group consisting

heteroaryllomeral

of SRheprsd aF Wﬁ%&l@%‘cy@n& izl wmrmewl phenylalkyl, pyridylalkyl,

PSRRI L O SRRSO b

phény1,h ghiloogpdenyly ﬂhmmqo‘rmhjdylbromophq:ﬂyhr nmio@hdmyd,aldhhalophenyl nitro-
bl | t t th

et s DR R o R A R e

dlaﬁéy@eaym Jeﬁallﬁﬁﬁﬁ&iif b Itﬁmﬁﬁéd%yl thléhﬁlené2 ke, a1k BioPhenyl,

wherein'is - npound Claim ereinis

trifymiresoetbplphemyh tmtygvlmupl ceudﬁrmylmnmk buﬁ@nﬂt uexsdphskylphenyl,

phunzubsg teC{;I ?}gﬂﬁr&%ogp%ﬁl d%vlﬂ?%'p ?}y&, lfylchlorophenyl, alkyl-
ﬂu&%?ﬁéﬂ%&,y %ﬂh&@memwhwa@;ﬂwhﬁl h@itfﬁbﬂﬁﬂ&hyibmmbmyl indenyl, 2,3-

erocycl yl al k henyl | or opheny f I .uor ophenyl

dibydevinsenzh ytf:tralmﬁ dﬁﬂéﬁwhera’ﬂ h@lﬂwewrhy )mwl?hs—‘ﬁﬁb rﬁhoxyblphenyl

mog‘[flﬁo % hab g?f)leragl%gf KXy %ﬁﬁh%ﬁﬁ%é&la@rﬁi yﬁe&%‘ﬁeﬁ@%ﬁ(ﬂ, cyclohexylalkyl,

indolsil A2, Ryditpliesiyitiolyt, mmeﬁemﬁ dihlydmmhﬁmﬁ é'.yodxﬂrequ,ydmtcm[Z 2.1]hept-
2- yilu El%lgqt?glyg phenyiiydrt SR reﬁgl‘:;&’rgﬁhen{p ﬁg}?@e 1¥1— }bl Bgfrrohdm—l-
n I a n y h
ylaﬂ{iﬁyﬁ Wmftﬂ&%b%l Sg 25 e%{l/da’z@iyh( LPHORRN 8 Elohexyl,
quinnchdiogy OfIHIlﬁl’r}beiﬂﬂ obcmﬂmm@alzolyl imidazolylphenyl, phenylimidazolyl,

ptha{ah{}'ég,g,r % br or@gp? | amﬁll?l?]fr,] Yo élgﬁ I%}llinolinyl quinolinonyl,
phe(rfir‘léuﬁf‘oﬁﬂr %H@ﬁ}ll‘é‘[k})lhhfo%}h @'Pﬂhuor@hj‘loﬂy BipeA&myl-yl, pllolei1d1ln—1-ylalkyl

nmor phol i'nyl”, N-pi perazi n%/ N- nor phol i nyI y
cyqdomepﬂzu mytlapwwlaﬂwycl mhexiging wmhenylndquymphdmylphenyl furanyl,

dr eyt | | yI,
forgsdpimab y s eppesSFS 3 gt SRR digmepan-tost
hydyseyeycrdeyl-ph eﬂiﬂkyl&&iﬁéﬂrtdﬂlldﬁthyl P4 Glipigeddid-1yyl, and (1,4'-
pyrrolidin-1- ylalkyl, 4-am no(im no)nethyl phenyl,
bipigesidity b ylrarbprtiphensH , adamantyl, bi cycl ohexyl,

L A e S

napt hyl, benzophenone, anilinyl, anisolyl, quinolinyl,
quinolinonyl, phenyl sul f oRyl , ihenylalkylsulfonyl,

9H-fl uoren-1| -yl , piperidin-)&=(l, piperidin-1-ylalkyl,
@ 5Roi i di n- 5yl phenyl ,
f

cycl opropyl, cycl opropysa
qui nol i di nyl phenyl , fiiranyfuranyl phenyl,
N- et hyl pi peridin-4-yl, pgtrol Nin-4-ylpyridinyl,
4-di azepan-I|-yl, hydroxypyfrolidn-1-yl,
di al kyl am nopyrrolidin-1-yl, |,4"-bipiperidin-r-yl,
and (1,4 - bipiperidin- "-ylcarbonyl)phenyl.
wherein Rs, Rg, Ry, Rg and Ry are independently selected from hydrogen, halo,

loweralkyl, cyano, hydroxy, haloloweralkyl, loweralkyloxy, haloloweralkyloxy,
loweralkylthio, haloloweralkylthio, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl.
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18. A conmpound of Cl aimwherein has the structure:

wherein R 5, R andR9 are independently selected from
whyasoseny hal o, | oweral kyl, cyano, hydroxy, PCT/US2004/034179

hal ol ower al kyl , | oweral kyl oxy, hal ol ower al kyl oxy,

| ower al kyl t hi o, hal ol ower al kyl thi o, and substituted or

unsubstituted cycl oal kyl, heterocycl oal kyl, aryl, or

het & oar W corifound of §ipioun evhefeirCRaj Ry, K, RgenéiRg aR indBfendently

R and R are independently sel ected from hydrogen,

seleotpd friom hydgeges, cliteronilroroemithiyl, eﬁt}d,pyppylmaﬁmmylbutyl tert-butyl,
cy%}ﬁlt %/%150 o?%e {x?%}?’lh)%}% F#?f'ﬂg o rretg&f) X &ﬂd&?&gé{t&l&%&y trifluoromethylthio,

acdtyl, fdndogdnttdiad ohiwmsulaciaitsd ,phalﬁbd qjlhb@tld)iy,ltiﬁdyloﬁetrahydrofuranyl
unsubsti tuted phenyl, phenyl oxy, _ur%l,, . .
tetrady droRydrBs msar%myl tt@ﬂvcaﬁ%mhvpmwa hieplgnyly| piperazinyl, and
ronet hyl pi peri di nyl, thiophenyl, piperazinyl,
nuhﬁ%ﬁh§phollnyl 20. A conpound of Claim 13 wherein has
the structure: -170-4 11 R wherein nis O1, 2, 3 or
4; Pis fxggmgounﬁoif@ml ywherenR b?séh‘? sasHERdent | y
sel ected from hydrogen, hal o, |oweral kyl,
hal ol ower al kyl , hydrox @9¥ﬁralkyl Iomeralkyloxy,
hal ol ower al kyl oxy, Kykgu
halolomeralkylsulfonyl and b |tuted or
unsubsti t ut ed cycloalkyl, het'€focyai oal kyl , aryl, or
heteroaryl; and is hydrogen, |rRperalkyl,
hal ol ower al kyl , hydroxyl ower al kyl , Iomeralkyloxy,
hal ol ower al kyl oxy, | oweral kyl oxyl ower al kyl, and
substhetdit ads Grl1,An3ob4t i t ut ed cycl oal kyl
het et ocycl| oal kyl, aryl, or heteroaryl. 21. A conmpound
of €$%fﬁﬁ 0 mhereln nis . 22. A conmpound of claim 20
whepg)iin-@Hd ohdr ogen or | oweral kyl. 26. A conpound of
C aim 20 wherein is |loweral kyl. 2 A conpound _ of the

f or fuba®d Hip: aR fpdgpendentfy elsctsichn fromy hygpagen.. elog rloweralkyl,
halol%werrmg}% ehydroxylo?vepa){lgyrlo ggve?aﬁkyllg}\il\fr %af6¥oweralkyloxy, loweralkyl-
sulfonyl, haloloweralkylsulfonyl, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl; and

R;i is hydrogen, loweralkyl, haloloweralkyl, hydroxyloweralkyl, loweralkyloxy,

haloloweralkyloxy, loweralkyloxyloweralkyl, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl.

10. A compound of Claim 9 wherein n is 1.

11. A compound of Claim 9 wherein Ry and R}, are hydrogen or loweralkyl.

12. A compound of Claim 9 wherein R;; is loweralkyl.

13. A compound of the formula (II):
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Xis -NH or , whereinis O, , 2, 3 or 4; is

substituted or unsubstituted al kyl, cycloal kyl,
whedosnayxl oal kyl , aryl, polycyclic aryl, pol yrQULIUBI04/034179

aryl al kyl, heteroaryl, biaryl, heteroarylaryl, or

heteroaryl heteroaryl; R is hydrogen or substituted or

unsubstituted | oweral kyl, al koxyal kyl R,| ower al kyl oxy,

am no, am noal kyl, cycl oal kyl ~ hetero Igalkyl aryl ,

heteroaryl, -171-al ky})Oxy wvch e y\“6alkyl

het er oar yI al kyPr—¥zT0al gwer dl kyly O

heterocycloalkylIomeraiky 7 R Z

| ower al kyl het er ocycl o&,kyl , aryl | oweral kyl, (IT)

het er oaryl | ower al kyl ,

al kyl oxyal kyl het er ocycl ol ower al kyl , or

net QURRLK! XONSRRL I CH?)mhﬁ%éFaﬁflﬁﬁsd)qV\@f%M' and is
hydr ogen, | ower‘al omergkggx

a
pharAmad%Lﬁw étatmgegl ak dém%ﬁﬁrléeds Ay, 3ele %ﬁi%fér?xﬁj,oalkyl, aryl,

ereof. 28. A co ound e NR4 -
po yd)‘-? coughspe 1%%%3? g%rﬂarﬁéYm {)W T oglg‘ﬁ:roa%laryl or
hefér&é??lﬁ@t‘é%rﬁf Claim 28 wherein Ris nethyl. 31. A
conmpound aim 27 erein is

o o D8 Bhoarh e wbMGRERd of B?ﬁ“PﬁtéméF‘o&% nﬁ?rsﬂlﬁ%yﬂkﬂ
lo%grlawﬁﬁty%;%&fng)h gglg}l@? ti %éﬁ)iﬁgk}l E%X:%ocycﬁgilkﬂyl aryl, heteroaryl,
allﬁ&chyﬂl@ﬂﬁbll(érlaé}}@w allcyil, eﬁe{eﬂﬁyﬁh&%’p f&f}f@iﬁﬁ]&iyﬁﬁml;{lﬂ(yl heterocycloalkyl-

et erocyc , heterocyclyla en
lowma&ybpﬁ{?é‘ﬁymlkylhﬂe@rs A %’ﬁfﬂé‘ﬁé gterwél@b\ﬁé%ﬁ alkyloxy-

au§lnﬁlﬁ{ar89}%? q%@{é yno‘lvé?él bphenyl ,

oro eny nzoate oxyphenyl,
di aIRqﬂﬁWﬁl@gWOf]@W&rﬂﬂyﬂphenyl tr| al kyl phenyl ,

P50 RIS 5 SIS ooy

nyl-, "acetyl annylphenyl
bi p |, phenyl oxyphenyl,
dlapﬁﬂFhﬁ$ﬁ%&£&hs%¥}alkgybronophenyl

al kyd miakoamptiealiyl acceptiyt saliy oﬂglpfnemydlrug thereof.
trifluoronethylchlorophenyl,

trifyjuor Olg%lﬁ%ﬂ)ﬁ{dodmgﬁ{‘ﬂ wh&@ﬁﬂ%ls Wdigen.

dlhydr0|n eny tetralinyl, trifl orophenyl
(trifluoronethyl)thiophenyl, al koxybiphenyl,
mor pifel i niy komppwidaiGlainny3 wheeeinoR pisonsthylt al ky! |
pi perazinyl al kyl, cycl ohexyl al kyl, indolyl,

2, 3- dlhydr0|ndo ac d1h 0|ndonI,

cycl epty Fomﬁ?@%ﬁﬁ6#?n2ﬁ¥ﬁh@ﬁFl QBy hydr oxyphenyl ,

hydr oxyal kyl phenyl , pyrrolidinyl, pyrrolldin-l-yl,

pyr rio i di Aedmpyinal dﬂ(lllamﬂlhmhm&(ﬂ m m)el‘eetetlﬁqmm dra:ygrpup consisting

i soxazol yl, indazolyl, adamantyl cl ohexy
ofcplmbmmedohrnu}nsubstmtdéznhlewl Pyédydi mrdlaz%w; phenylalkyl pyridylalkyl,

p hen dazol , )
YRR A e e RDT . HeamroBo RO hsteroglytali
ph@ﬂ nOdHI(ﬁ@ﬁh/én,yl phesbEetyl, OBydmoﬁhBﬁﬂW 1aﬂ(b'ph|eﬁyll fdiha!lbphenyl nitro-

f1 uoren-| -yI pi peridin-1-yl, piperidin-1 H:

phenyl, 4-bromophenyl, 4-chlorophenyl, alkylbenzoate, alkoxyphenyl d1a oxyphenyl,
dialkylphenyl, trialkylphenyl, thiophene, thiophene-2-carboxylate, alkylthiophenyl,
trifluoromethylphenyl, acetylphenyl, sulfamoylphenyl, biphenyl, cyclohexylphenyl,
phenyloxyphenyl, dialkylaminophenyl, alkylbromophenyl, alkylchlorophenyl, alkyl-
fluorophenyl, trifluoromethylchlorophenyl, trifluoromethylbromophenyl indenyl, 2,3-

dihydroindenyl, tetralinyl, trifluorophenyl, (trifluoromethyl)thiophenyl, alkoxybiphenyl,
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cycl opropyl, cyclopropylal kyl, pyrimdin-5-yl phenyl,

qgui nol i di nyl phenyl, furanyl, furanyl phenyl,
woRovsbRIpi peridi n-4-yl, pyrrolidin-4-yl pyridi Pgt/1S2004/034179

4-di azepan-I1-yl, -172-hydroxypyrrolidn-1-yl,

dialkylaninopyrrolidin-l-yl, |, 4" -bipiperidin-r-yl,

and (1,4'- bipiperidin- '-ylcarbonyl)phenyl. 33. A

ﬁlﬁl’f@wd prllﬁr&uliﬁ?BON%@fﬁ)ﬁblﬁhﬂﬁgyt hgipstaisgiallfye; cyclohexylalkyl

e

erein R are

endent|ly sel ect
ind gy dibsdemdons loacebftim%ﬂahlvogﬂroméqlah sycl ﬁg@rﬂd Gieydlo[2.2. 1 Jhept-

R S S L R R

ylalkgly bﬂsamtm(mﬂn@m}q@pﬁeym 1b©ta2d3191;ymﬂmﬂj»<lyladarﬁﬁmtfl biéyclohexyl
het roa 34. A canpound of Caim 33 wherein R5,
qur@flc Ld eidazolyl; el sdmidazelylthenyh hynh%ﬁgl@mdazolyl
OEILEIR,  hhyieo t s |,
p z!\rﬁ a8, o 1 b%@%@ﬁ( éwgg@ I'b)ﬁh x Oa%ﬂol}ﬁ gulﬁélﬁgﬁf ' quinolinonyl,
phbnylﬁllllﬁmyb r];éltinxlhl,kylsn]fcblt)d,oﬂémrmxyyl plpendm-l-yl piperidin-1-ylalkyl,
trifiuorone It io acetyl,. and substituted.o
cy&]ﬁg{ﬂ?g i t4E 8 H‘é‘%‘iﬂ%‘gﬁpﬁeﬁ?f@ qumo?%myliphenyl furanyl,
l;pﬂ Byl OfN-h?éﬁWl ip Eﬁalhah%qdr Oﬁyﬂ(ﬁﬂﬂﬁ 4-ﬂy§ﬁd¥ﬁ3ﬂ}" 4-diazepan-1-yl,
trifluoroneth Iplperldlny I ophenyl plpera2|n¥
bydteaympbH| | Gl lamingpymolidinr lafl, O At Wp@Rrdinetoln and (1.4-
RIZV\,herelnnlsO , , 3 or 4;
bqggémhgq k?%% ﬁ%e r N independently selected from
hydr ogen, hal o, |oweralkyl, hal ol oweral kyl,
hydridxyl o%m%b%&ﬂd of |(eier &3 Wilbl@myAl had the etnmtwekyl oXYy,
| ower al kyl sul fonyl, hal ol ower al kyl sul fonyl, and
substituted or unsubstituted cyel oal kyl,
het erocycl oal kyl, aryl, or tetgfoaryl; and -173-Ris

hydr ogen, Iomeralkyl hal ol al kyl ,
hydr oxyl ower al kyl , | oweRes v:Rohal ol ower al kyl oxy,
Iomeralkyloxylomeralkyl, a bstituted or

unsubstituted cycl oal kyl , Rset erocycl oal kyl, aryl, or
heteroaryl. 35. A conpound of Claim34 wherein nis .
36. A conpound of C aim 34 wherein R and are hydrogen
or Iomeralkyl 37. A conpound of Claim34 wherein Ris

| oweYHsrsy RS, Bg. R %mﬁ@%@mﬁr%fnd@a@d%ﬁlmﬂactsci {pm hydrogen, halo,
loweralkyl, cyano, hydroxy, haloloweralkyl, loweralkyloxy, haloloweralkyloxy,

loweralkylthio, haloloweralkylthio, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl.

19. A compound of Claim 18 wherein Rs, Rg, Ry, Rg and Rg are

independently selected from hydrogen, chloro, fluoro, methyl, ethyl, propyl, iso-propyl,
butyl, tert-butyl, cyano, hydroxy, methyloxy, trifluoromethyl, trifluoromethoxy,
trifluoromethylthio, acetyl, and substituted or unsubstituted phenyl, phenyloxy, furyl,
tetrahydrofuranyl, tetrahydropyranyl, pyridinyl, trifluoromethylpiperidinyl, thiophenyl,
piperazinyl, and morpholinyl.

20. A compound of Claim 13 wherein R has the structure:
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RCLNR(IV) whereinis -NR4-, -O or -S-, wherein R4
i s hydrogen or loweral kyl; A is substituted or
wae@alost2rs ut ed al kyl, cycl oal kyl, het erocycl oaP&yIS2004/034179
aryl, polycyclic aryl, polycyclic arylal kyl,
heteroaryl, biaryl, heteroarylaryl, or
het er oaryl het eroaryl ; % l_F,)hydrogen or substituted or
unsubsti t ut ed Iomeralk/ 2£ | ower al kyl oxy,
am no, am noal kyl, cycloalkg terocycloalkyl, aryl,
het eroaryl , al kyl oxyal kyl hete cymﬁpalkyl,
het eroaryl al kyl, cycl oal kyl oweggl kyl ,
het er ocycl oal kyl | ower al kyl ,
| ower al kyl het erocycl oal kyl , aryl | oweral kyl ,
het qfRadsiy hliower, al ky} 4;
aIkonxyaIkyIheterocyclolomeralkyl or
het eisohey?] ower al kyl ; is hydrogen or |oweral kyl; and
R3 5§JEy@Fpg§N- halogen | ower al kyl , or | oweral koxy;
or a pharmaceutically acceptable salt ester or
pr o&rluganchdhgoﬁre 38lepéndeotip osehettaglf ﬁ@rralhyidWEneihald, sloweralkyl

A conpound of O ai mwherein is hydrogen
ha101WQ§@1kﬁbuthr@P<Y}@W§¥@ﬂk§é9 Ipmeradidoxss  malolgweralkylpxyq 210WAralkyl-

ou el t r
s o BUISLE 0, SERHEE | BE, LSRG Elfoaton
hmmymydwwkypﬁﬁﬂﬂndmnybmyphﬁmyIaIkyI pyri dyl al kyl ,
pyri m di nyl al kyl , heterocyclylcarbonylphenyl

het %rlg %%ﬁ{o@&f rlgéveraﬁﬁ%,nya]?&lx Eﬁéi p,kléJ é‘lfe alkﬁl loYveralkyloxy,

chl or I"uorop I odophé
ha@ld?z@ér@lﬁ?ﬁﬂyl lovv@fatllEﬂ Wéralk?ﬂ %@ g@lﬁﬁﬁﬂé’d or unsubstituted cycloalkyl,
hl orophenyl, al’kyl’benzo al koxyphenyl ,
het&rcab'kloaljﬁphemll qr f@teawafyl phenyl, trial kyl phenyl,
t hi ophene, thiophene 2- carboxylate al kyl t hi ophenyl ,

trifluorag enxly, sul f amoyl phenyl ,
bip%ihyl o gx?%%ﬁgﬁﬁfwxmﬁﬂl oxyphenyl
dlalkylan1nophenyl alkylbronnphenyl

~al k¥Bchl d¥ epheovnd, of &laliay |20 wiesrap ﬂi’em?llld Ry, are hydrogen or loweralkyl.

trifluoromethyl chl orophenyl,

L or SUERENBOFPRIIETA b i Pyt
(trifluoromethyl)thiophenyl, alkoxybiphenyl,

nor phol i ykom ,Ehmuw&wmﬁﬁmﬁ(m)mr phol i nyl al kyl,
pi per azi nyl al , cyclohexylalkyl i ndol ylI ,

2, 3- dlhydr0|ndolyl | -aceytl -2 d|hy§r0|ndolyl
cycloheptyl blcyclo[2 2. 1]hept- 2-yl hydroxyphenyl
hydroxyalkylphenyl p R S Rin-1-yl,
pyrrolidin-1- yka+x 0) me hylphenyl

I soxazol yl , |ndazolylx1. sral icyc ohexyl

(IID)

wherein, X is -NR4-, -O- or —S-, wherein Ry is hydrogen or loweralkyl;

X5 is —NH- or —(CHp)yy- , whereinm is 0, 1, 2, 3 or 4;

A is substituted or unsubstituted alkyl, cycloalkyl, heterocycloalkyl, aryl,
polycyclic aryl, polycyclic arylalkyl, heteroaryl, biaryl, heteroarylaryl, or
heteroarylheteroaryl;

R; is hydrogen or substituted or unsubstituted loweralkyl, alkoxyalkyl,

loweralkyloxy, amino, aminoalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
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qui nucl i di nyl, imdazolyl, benzim dazolyl,

i m dazol yl phenyl, phenyli m dazol yl, pthal am do,
wWoapsioyi273 benzophenone, anilinyl, anisolyl, quPeDUSIVY4O34179

qui nol i nonyl, phenyl sul fonyl, phenyl al kyl sul fonyl,

9H-fl uoren-| -yl , piperidin-21-yl, piperidin-21-ylalkyl,

cycl opropyl, cyclopropylalkyl pyri m di n-5-yl phenyl

] ur -
allﬁi‘_%rﬁ@jﬁdyﬂ{e@éf Sy, ﬁlé‘t@ﬁ‘ﬂi@lalk?l SRRV éralkyl heterocycloalkyl

eri din"4-yl, pyrrolidi'n-4-y di nyl,
lowerdikak elpmrdlky;lhqtemyytﬂ@ﬂggﬂy arydloivdralkiyly hetero arylloweralkyl alkyloxy-

al m.n bi pi peridin-I"-yl,
alk&’#&?te(r CYFQ OWE%ﬁlﬁ'grqrgF%r a'r%lﬂ%eé?'lg%lnyl Yphenyl. 4 . A
conﬁQusﬁyamg&haﬂwm@ﬁﬂmﬂemdln has the structure:

wher ei n re ind pe dent selected from
Py el diar helogd AT kYL 05 bt ok

hal ol Qwer a yl oxy,
Iom@rgﬂ eﬁgcauyhgﬁ:lto&égaéﬁ é4?r ‘ﬂ%r&llrg%ﬁ{ géu Stituted or
unsubstltuted cycl oal kyl , heterocycloalkyl, aryl, or
het @8oar yA compdimddd.CléincThiwhereth Xf iscNRym 38 wherein R
, Rg and R9 are independently sel ected from hydrogen,

st 97"« ot PoafoutTes D & el PRlvenceel O 0Pl

trifluoronmethyl, tri fI uor onet hoxy,
tri f3ouor ohebﬂnpbﬁﬂali of Claiae2§/wheraindR gishsdthylut ed or
unsubstituted phenyl, phenyloxy, furyl,

t et 3ahydrotompad oftcamﬁﬁM%a@ympw_N}pyr i dinyl,
trifluoronethyl pi peridinyl, thlophenyl plpera2|nyl

and 407 PRLL B G feorRAUS 81 el @g%h‘;ﬁ M oonsisting
s B A 0 st
pyhyfﬂdmx})allq&ll\,e rllmkdrydycl}ﬂwhmalﬁhyhyix ythtbmlbyﬁlyimluraﬂ kyietf:qu,yclylalkyl-
%\é\gt‘ﬁﬁ%g T {Oﬂﬁgrggg (g{&xe }62:{& or}%nifl af galophenyl nitro-

ph@ﬁ}‘leﬁ%ﬁﬁqbﬁﬁéﬂw 4- cﬁlbi/dpheﬁ%fl Ql%&%ﬁﬁfa% allé‘cﬁgfph&yl dialkoxyphenyl,
drogen, Toweral , hal ol ower al k

dlaimpmmﬂ,ovwaﬁaykylbnyh othminlenqu dhlpphm%ca;h@xsdatmw @ky/thiophenyl,

R SYRBAL U, DEBMIBYAL o Rovs, gyettpotens
ph@%‘;‘l@i}qﬂlﬁaﬁﬂ dialkyhntasgepyid Qkylek@ndsphféﬁymhﬁkgzncmofbpmyl alkyl-
ﬂugréphé\n}(f:lo trl%%ggorr?gthy%ﬁ:)rg]pﬁesny\ll\h ?I‘I;f?lllO?Oggt%ylbrc?l’{’lgplg%glr 1r?denyl 2,3-
dihydroindenyl, tetralinyl, trifluorophenyl, (trifluoromethyl)thiophenyl, alkoxybiphenyl,
morpholinyl, N-piperazinyl, N-morpholinylalkyl, piperazinylalkyl, cyclohexylalkyl,
indolyl, 2,3-dihydroindolyl, 1-aceytl1-2,3-dihydroindolyl, cycloheptyl, bicyclo[2.2.1]hept-
2-yl, hydroxyphenyl, hydroxyalkylphenyl, pyrrolidinyl, pyrrolidin-1-yl, pyrrolidin-1-
ylalkyl, 4-amino(imino)methylphenyl, isoxazolyl, indazolyl, adamantyl, bicyclohexyl,
quinuclidinyl, imidazolyl, benzimidazolyl, imidazolylphenyl, phenylimidazolyl,
pthalamido, napthyl, benzophenone, anilinyl, anisolyl, quinolinyl, quinolinonyl,
phenylsulfonyl, phenylalkylsulfonyl, 9H-fluoren-1-yl, piperidin-1-yl, piperidin-1-ylalkyl,
cyclopropyl, cyclopropylalkyl, pyrimidin-5-ylphenyl, quinolidinylphenyl, furanyl,
furanylphenyl, = N-methylpiperidin-4-yl, pyrrolidin-4-ylpyridinyl, 4-diazepan-1-yl,
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| ower al kyl . 48. A conpound of Claim45 wherein Ris

| oneral kyl. 4 . A conpound of the fornmula (V): -176-R
woRNsB312Y) wherein is hydrogen or substituted BET/US2004/034179

unsubstituted | oweral kyl, al koxyal kyl, | oweral kyl oxy,

am no, am noal kyl, cycl oal kyl, heterocycl oal kyl, aryl,

het eroaryl, al kyl oxyal kyl het er ocycl oal kyl

yoRlihALKY ! i AboolaR-alyky 11,4 bipiperidin-1-yl, and (1,4

hy(ﬁg{(@ ocylg%lga%{ycihfml kﬂ;}?ﬁf ykI1,4-bipip Y (
biphmerdinal kyltdarbomipbersloal kyl, aryl | ower al kyl ,
het er oar yl | ower al k . . .
al k ;;’ 'oxyét W@?@Pg Pglg%ﬁllcﬁoo%err%lp@l I}as ct)hre structure:

het eroaryl | oweral kyl; is hydrogen or |oweral kyl; is

hydr ogen, hal ogen, | oweraRkyl.~er |oweral koxy; R4 is

hydr ogen or | oweral kyl; ang=R R, R, Rand RO are

i ndependent |y sel ect ed o4 ggen, hal o,

| ower al kyl , cyano, hydroxy,}h4

| ower al kyl oxy, hal ol ower alKyl oxy, | oweral kyl thi o,

hal ol ower al kyl t hi o, and substituted or unsubstituted

cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl; or

a pharmaceutically acceptable salt, ester or prodrug

t hergRfein @g; RA ROMPPEHRG farCirdieperdSntih ssieited Roinshydrogen, halo,

hydr ogen. 51. "A conpound of Clalm49 wherein is
Jowahlyl,. ¥ano,A lna@mmay nchabfiowtraikyl,4 dowketlalloxyrs haRdoweralkyloxy,

loxg%glgngl}i%; Fggggﬁgﬁgﬁaﬁ%,yeﬂiﬁ;%@g&&%{q? f‘&r%ﬁ%ﬁﬁﬁ{@d cycloalkyl,
he{t%ﬁc%(r}:loaﬁcgf,taiﬁ,%r}ﬂeter% no, hydroxy, methyloxy,

uor orret’hyl, trifluoromet hoxy,

trifluoronmethylthio, _ acetyl,. and subsjityted or

unsdfst i it eIREdy P éﬁ%%y?%x ngH%j{; Rg.CR7 'Ry and Ry are
. tetrahydrof ur |, .tetrahy y I ich Ay o 1
o SR A S S OR AN B lopy, sopons
build RRCHAL | BYdno, Shydréxy; ormpeahyidxef teflaorométhyhhetridiunromethoxy,

has the structure: -177-" $CH ) 10 X R
triffuoromethylthio, acetyl, and substituted of unsubstituted phenyl, phenyloxy, furyl,

tetrahydrofuranyl, tetrahydropyranyl, pyridinyl, triftuoromethylpiperidinyl, thiophenyl,

piperazinyl, and morpholinyl.

34. A compound of Claim 27 wherein R; has the structure:

/(CHZ)n\X4/\rR10

N.
( L)Wr/ Ry

R12

whereinnis 0,1,2,3 or 4;

rislor2;

X4is —CH- or N

Rjo and Rj, are independently selected from hydrogen, halo, loweralkyl,
haloloweralkyl, hydroxyloweralkyl, loweralkyloxy, haloloweralkyloxy, loweralkyl-
sulfonyl, haloloweralkylsulfonyl, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl; and
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R12 wherein nis 0, , 2, 3 or 4, r is1lor 2; Xs -CH

orN R O and i ndependently sel ected from hydrogen,
whados/o32ewer al kyl , hal ol ower al kyl , hydr oxyl oweP&l/kg1004/034179

| ower al kyl oxy, hal ol ower al kyl oxy, | oweral kyl sul fonyl,

hal ol ower al kyl sul fonyl, and substituted or

unsubstituted cycl oal kyl, heterocycl oal kyl, aryl, or

het & qais yysdrogan, losveralkir ppdolowemlion ahydroxyloweralkyl, loweralkyloxy,

hal ol ower al kyl , hg,jr oxyl ower al kyl , | ower al kyl oxy,
haipdpwrélkéloaﬂlyk%‘m@l, Ipxviewenallgl. gsed isebaitaed ot unswhsfituted cycloalkyl,

i r {tuted cycl oal kyl,

}m§§?§%5%§%ﬁg%ﬁk9f@§§$y ? or heteroaryl. 54. A conpound

of aim53 wherein nis . 55 A compound of C aim 53

wher3éi n R andpaurel diyCning@&hwhereiromisrial kyl . 56. A

conpound of Claim53 wherein Ris |oweral kyl. 57. A

conpgund of r qel \Y/ P . i§ hydrogen

| oweral ky ;°333®%8h§§r@8%?1,§%§f%5%%, ﬁﬂ‘bv\agfla?@l E,E%‘l;“olr1ydrogen or
]ok@mggﬁlkoxy; R4 is hydrogen or |oweral kyl; and R5, R,

R7, and RO are independently selected from hydrogen,

hal q,, | ower al kyl ,. cyano, r ox hal ol ower al kyl ,
| oveVal kWB%PX%Qﬁ@%@}%%g%‘ 1115 Y8verehiEh al kyl t hi o,

hal ol ower al kyl t hi o, and substituted or unsubstituted

cycls@al ky, I ryl, or heteroaryl; ,
1, 58'3 5%0%@§%%%H$¥%%§€%§%A¥Y€ sel ected from
hydr ogen, hal o, |oweral kyl, hal ol oweral kyl ,
hydr oxyl ower al kyl , | ower al kyl oxy, halahomeralkyloxy,
| ower al kyl sul fonyl ,, hal.ol e ulLMNanyR; and
substituted orApnsH it
het er ocycl oal kyl', aryly
hydr ogen, | oweral kyl, "hal ol owe¥al kyl , Iv)
hydr oxyl ower al kyl , | ower al kyl oxy, hal ol ower al kyl oxy,
| ower al kyl oxyl ower al kyl, and substituted or
uns VHSIGR & d3-NBac) €19y ;. hetein Be jclhsiaegepior lewsiplkylr
het e(,0a¢ Wub&ituRd PBANIBERHhitER ! Ay 25 EBARPI, eh&dlobycloalkyl, aryl,
ester or prodrug thereof.

polycyclic aryl, polycyclic arylalkyl, heteroaryl, biaryl, heteroarylaryl, or

heteroarylheteroaryl;
R; is hydrogen or substituted or unsubstituted loweralkyl, alkoxyalkyl,

loweralkyloxy, amino, aminoalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
alkyloxyalkylheterocycloalkyl, heteroarylalkyl, cycloalkyloweralkyl, heterocycloalkyl-
loweralkyl, loweralkylheterocycloalkyl, arylloweralkyl, heteroarylloweralkyl, alkyloxy-

alkylheterocycloloweralkyl, or heteroarylloweralkyl,
R, is hydrogen or loweralkyl; and

Rj is hydrogen, halogen, loweralkyl, or loweralkoxy; or

a pharmaceutically acceptable salt, ester or prodrug thereof.

39. A compound of Claim 38 wherein X is -NRy-.

40. A compound of Claim 39 wherein R, is hydrogen.

41. A compound of Claim 39 wherein R, is methyl.
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58. A conpound of C aim57 wherein A conpound of Claim
49 wherein is hydrogen. 59. A conpound of C aim57
wok@ses7R4 is nmethyl. 60. A conpound of d ai nPGWUS2004/034179
wherein R5, Rg, R7, R and are independently sel ected
from hydrogen, chloro, fluoro, nethyl, ethyl, propyl,
wo- propyl, butyl, tert-butyl, cyano, hydroxy,
net gl oxW cdnipduind of Qietnl B8 whéreinf A pisrseleeted ooy the group consisting
trifluoronethylthio, acetyl, and substituted or
of snbuipsed mnmauhsnamw pheparyémwrmlyy psrrumplmyl phenylalkyl, pyridylalkyl,

pyrtfl{eqtl 1}1{%.&%!& #’ﬁér%%lg cg}f})roﬁﬁg c@%ﬂe‘ﬁgpy heterqcyclylalkyl—
ph@i{ﬂ RToRSHeh iy | ﬂu(ﬁ@pheﬁyp omamupﬂemﬁ Cfb(ﬁipl’fbﬂgﬂ e rch’ehallophenyl nitro-

wHerein nis . A conpound of C aim57 where

pheisdr éibrorropleayh r%clﬂyn@pb@wh dkylbepgnate @yioxyefsﬁnylmgalkoxyphenyl
d1a§1%%1ﬁ19 u gyl pl %@gm 1 l&@pﬁ% [ E}Pf’?]i?ne -2-carboxylate, alkylthiophenyl,

trlﬁl(%*oﬁleﬂgllgleﬁyll( t g«tefc}rlpllmn@mtshmﬂl@%i_phgdy],a lm'ipim}l;{l, - pgctlhlydxylphenyl,

enzi m dazg xy] .- ridin-2-

TGl o RS S acBl e o

ﬂu%?@ﬂ%#ﬁd by Sﬁo lchlorl)?hengy tr?fﬁmrél%eth?l%r&ﬁo;ﬁfényl indenyl, 2,3-
Ve to i n

It tIVIt In a human or” ani ma

dllﬁsmlﬁdénymeﬁamm trifsiosrphenylh énéluoromaﬂgsé)thlephmyt, hallgoxybiphenyl,

@}Ig’ m i}g:all C pt a cgldwgarllﬂlgggmg%rapg%ﬁqgﬁ yclohgygflalkyl
mcoﬁ!pQ'SQcﬁﬁirdr@EﬁBF 1f10£ceg'192 deﬁgidﬂaﬁaols»f cFANIEDEy], Bbycldi2.2.1Thept-

osition of aim whi ch the at | east one
2- y\lddl}tdrmahera@,e hydlfowalkﬁehqn’yéapmﬁlﬂdlwl aaieddin kyl, pyrrolidin-1-

|.ect ed. f |r| je 0
e B AP e 1o Dol oW 1c ATBEERE  bovelohexsl
quihuzRbRY1, N, uﬁlamﬁs YepzZiatildzabilne nn@dé@bl@mhemﬂharphéﬁyhmﬂazolyl
vi nca al kal oi ds | matini b, anthracycllnes rituxi mab

ptlalamidoas napthitab bergyphenonet edingf. i Fmsobil i aneliyLi Haaedinonyl,
hgg%sl\h/lr L, p@leﬁ'ﬂ?ﬁ@?ﬁlf&;yl 2 TR, re%UPJXﬁ%% e REHTP! ty'l ghﬁ&dm-l-ylalkyh

Uman or ani

cyCRPRDIL,L '@m@@dﬂ@ﬂalbylngpﬁmﬂmﬁ%ﬂpmwh mmpﬂldnwlmfenyl furanyl,
clainms 1, 27, 38,..49, 57 or ﬁS ef l e.to |
ﬁlrwlpbpwlRafNﬂm@él@pse@M Yy i B iRy ni rfiazepan-1-yl,
1 a] geppRkridinSeryieland (1,4'-
n ﬁ%‘tr?rltla(%?%ﬁam rrgﬁglg&%})}é%?l%ﬁ%c}%n él ngﬁgﬁm ni stygn ng (
bipi@eﬁﬂiﬁ-ﬂwlmrbonyl)plmnmhl subj ect a conposition
conprisi ng an anmount of a conpound of clainms 1, 13,

27, 881 RoBRai ] SEVLE 8, PRt < ose.

of Claim 68 wherei n said cancer_ is nelanoma, papillary
t hyr oi d Ry Re

wherein Rs, Rg, Ry, Rg and Ry are independently selected from hydrogen, halo,

loweralkyl, cyano, hydroxy, haloloweralkyl, loweralkyloxy, haloloweralkyloxy,
loweralkylthio, haloloweralkylthio, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl.
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cancer, chol angi ocarci noma, gall bl adder carci nons,
col orectal cancer, |ung cancer, pancreatic cancer,
wo enk®#i223 prostate cancer, ovarian cancer, brReBEUS2004/034179
cancer, or lung cancer. 70. A nethod of claim 68 which
further conprises admnistering to the human or ani nal
subj ect at |east one additional agent for the
t r eaddrentAotompnedr of 7ClairA 68t hbdrei RiaRp 7R;,i RgWahd hRg are
the at | east one additional agent for the treatnent of
indepsodentiysselpstedclirend Hydmgeniadhderoa flivere, methyhottbylapropyl, iso-propyl,

tgpot e gencti tabi ne, 5- fl uprour I, | ovord n
o BT Ry h SR By RSy cBaisotomTHel  Bitibromethony
tri€li6toaigsBinacdgl, midgebsttukall 6 dfsubstiBitdd pRenyl, phenyloxy, furyl,
anthracyclines, rituxi mab and trastuzunmab. 1%%0172. A
tetreltydarfurapyl, ttewalyidmpysanybr potknye pahesametainiperidinyl, thiophenyl,
.di er. i an or ani mal subject, conprising
plgé %ﬁ{ﬁ é%%cirllﬂﬁghtlagﬁgihe human or ani mal subject a

conposi tion conprising an amount_of a conpound of

cl aitts 1,A rgmpornd g laign38 whergin Bghasthe strvataret o

i nhibit Raf kinase activity in the human or ani mal

subject. 73. A nethod ofcighai m 72 wherein the hornone
dependent cancer is breast” caxyc ) prostate cancer.

74. A nmethod of claim72 whiiah, fyrther conprises

adm ni stering to the human or &hi mxh subj ect at | east

one additional agent for the trgatnment of cancer. 75.

A nmethod of claim74 in which the at |east one

addi tional agent for the treatnent of cancer is

sel eghedninrie0) dagaobadzi ne, irinotecan, topotecan,
genctitabine, 5- fluorouracil, |eucovorin carboplatin,

ci sliadionZ; t axanes, tezacitabine, cyclophosphani de,
vinqaqﬁLkgtakQ$, i matini b, anthracyclines, rituximb

and trastuzumab. 76. A nethod for treatin

a
hereRnl 664 GRi> cindadepandiiterelsaieds framabypeemmi hee. loweralkyl,

bj ect,.cC risjin 1 nj sterj to.t human_ or
haifﬂ?ﬁﬁﬁaﬁ%bﬁ’g@w%ioe%ﬁ%gﬂ t lodyerelb Y. ih%gﬁawergﬁaéﬁﬁya ofowgralkyl-
sufBHAO UndioRfwGhiRb BBIfdnyL. 1 3and? 7 sutd@eutdP op 7 Whubfituted cycloalkyl,
effective to inhibit 'Raf kinase activity In the humah
hetarocyeloatiiyl,snyl} echetergatyl; andret hod of cl ai m 76 whi ch
further conprises admnistering to the hunman or ani nal

subjreqtis dydisRas! 1o%&1@%,%%&1%{@%(1)%@,%&6&10xtv&%lk_yl, loweralkyloxy,

treatnent “of “cancer. of" claim77 I'n
haldleweralklyRast lowegaliaddklbwealkyigaa tsubpituttd er tiRdEieRE cotloalkyl,

cancer i1 s selected from dacarbazi ne, irinotecan,
hefegoryclontil, agdnes heispaisl. 5- fl uorouracil, |eucovorin

carbopl atin, cisplatin, taxanes, tezacitabine,

cyclgphos ] iR i ds:. 1 matinib,

antﬁ?gcyé?Pﬁgggﬁgfﬁégﬁﬁggygﬁggggggguzunab. 79. A

compaound of clains 1, 13, 27, 38, .49, 57 qr 63 for_ use
s - phﬁ neerappund 4pf Claim 45 wherein Ry and Ry, are hydrogen or

loweralkyl.

48. A compound of Claim 45 wherein Ry is loweralkyl.

49. A compound of the formula (V):
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80. Use of a compound of clains 1, 13, 27, 38, 49, 57
or 63 in the manufacture of a nedi canent for the
w0 e@ansemns of cancer. -181- PCT/US2004/034179

Ry Rs
Rz

Ro
HIorery
N Rs 7
Ra

wherein Ry is hydrogen or substituted or unsubstituted loweralkyl, alkoxyalkyl,

Re

V)

loweralkyloxy, amino, aminoalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
alkyloxyalkylheterocycloalkyl, heteroarylalkyl, cycloalkyloweralkyl, heterocycloalkyl-
loweralkyl, loweralkylheterocycloalkyl, arylloweralkyl, heteroarylloweralkyl, alkyloxy-
alkylheterocycloloweralkyl, or heteroarylloweralkyl;

R, is hydrogen or loweralkyl;

R; is hydrogen, halogen, loweralkyl, or loweralkoxy;

R4 is hydrogen or loweralkyl; and
Rs, Rg, Ry, Ry and Ry are independently selected from hydrogen, halo,

loweralkyl, cyano, hydroxy, haloloweralkyl, loweralkyloxy, haloloweralkyloxy,
loweralkylthio, haloloweralkylthio, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl; or

a pharmaceutically acceptable salt, ester or prodrug thereof.

50. A compound of Claim 49 wherein R, is hydrogen.
51. A compound of Claim 49 wherein R4 is methyl.

52. A compound of Claim 49 wherein Rs, Rg, Ry, Rg and Rg are

independently selected from hydrogen, chloro, fluoro, methyl, ethyl, propyl, iso-propyl,
butyl, fert-butyl, cyano, hydroxy, methyloxy, trifluoromethyl, trifluoromethoxy,
trifluoromethylthio, acetyl, and substituted or unsubstituted phenyl, phenyloxy, furyl,
tetrahydrofuranyl, tetrahydropyranyl, pyridinyl, trifluoromethylpiperidinyl, thiophenyl,
piperazinyl, and morpholinyl.

53. A compound of Claim 49 wherein R, has the structure:
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whereinnis 0, 1,2, 3 or 4;

rislor2;

X4is—CH-or N

Rjo and Ry, are independently selected from hydrogen, halo, loweralkyl,

haloloweralkyl, hydroxyloweralkyl, loweralkyloxy, haloloweralkyloxy, loweralkyl-
sulfonyl, haloloweralkylsulfonyl, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl; and

R;; is hydrogen, loweralkyl, haloloweralkyl, hydroxyloweralkyl, loweralkyloxy,

haloloweralkyloxy, loweralkyloxyloweralkyl, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl.

54. A compound of Claim 53 whereinnis 1.

55. A compound of Claim 53 wherein Ry and Ry, are hydrogen or

loweralkyl.
56. A compound of Claim 53 wherein Ry is loweralkyl.

57. A compound of the formula (VI):

R+ Rs

Rz
Rg |
N O N~ (CH2)n R10
‘ECS0NCR TN P
N Ry 7 S/N‘
R4

Riz (VD

Rs

R, is hydrogen or loweralkyl;
Rj is hydrogen, halogen, loweralkyl, or loweralkoxy;

Ry is hydrogen or loweralkyl; and
Rs, Rg, Ry, Rg and Rg are independently selected from hydrogen, halo,

loweralkyl, cyano, hydroxy, haloloweralkyl, loweralkyloxy, haloloweralkyloxy,
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loweralkylthio, haloloweralkylthio, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl;

nis0,1,2,3 or4;

Rjp and Ry, are independently selected from hydrogen, halo, loweralkyl,

haloloweralkyl, hydroxyloweralkyl, loweralkyloxy, haloloweralkyloxy, loweralkyl-
sulfonyl, haloloweralkylsulfonyl, and substituted or unsubstituted cycloalkyl,

heterocycloalkyl, aryl, or heteroaryl; and
Rj; is hydrogen, loweralkyl, haloloweralkyl, hydroxyloweralkyl, loweralkyloxy,

haloloweralkyloxy, loweralkyloxyloweralkyl, and substituted or unsubstituted cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl or

a pharmaceutically acceptable salt, ester or prodrug thereof.

58. A compound of Claim 57 wherein A compound of Claim 49 wherein R is

hydrogen.

59. A compound of Claim 57 wherein Ry is methyl.

60. A compound of Claim 57 wherein Rs, Rg, R;, Rg and Ry are

independently selected from hydrogen, chloro, fluoro, methyl, ethyl, propyl, iso-propyl,
butyl, fert-butyl, cyano, hydroxy, methyloxy, trifluoromethyl, trifluoromethoxy,
trifluoromethylthio, acetyl, and substituted or unsubstituted phenyl, phenyloxy, furyl,
tetrahydrofuranyl, tetrahydropyranyl, pyridinyl, trifluoromethylpiperidinyl, thiophenyl,
piperazinyl, and morpholinyl.

61. A compound of Claim 57 wherein wherein n is 1.

62. A compound of Claim 57 wherein wherein R;( and Ry, are hydrogen or

loweralkyl.

63.  The compound of Claim 57 which is 2-(4-ethylpiperazin-1-yl)-N-{4-[(2-
{[2-fluoro-5-(trifluoromethyl)phenyl Jamino } -1-methyl-1 H-benzimidazol-5-yl)oxy]-
pyridin-2-yl}acetamide.
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64. A composition comprising an amount of a compound of claims 1, 13, 27,
38, 49, 57 or 63 effective to inhibit Raf activity in a human or animal subject when

administered thereto, together with a pharmaceutically acceptable carrier.

65. A composition of Claim 64 which further comprises at least one additional

agent for the treatment of cancer.

66. A composition of Claim 65 in which the at least one additional agent for
the treatment of cancer is selected from dacarbazine, irinotecan, topotecan, gemcitabine,
5-fluorouracil, leucovorin carboplatin, cisplatin, taxanes, tezacitabine, cyclophosphamide,

vinca alkaloids, imatinib, anthracyclines, rituximab and trastuzumab.

67. A method of inhibiting Raf kinase activity in a human or animal subject,
comprising administering to the human or animal subject a composition comprising an
amount of a compound of claims 1, 13, 27, 38, 49, 57 or 63 effective to inhibit Raf kinase

activity in the human or animal subject.

68. A method for treating a cancer disorder in a human or animal subject,
comprising administering to the human or animal subject a composition comprising an
amount of a compound of claims 1, 13, 27, 38, 49, 57 or 63 effective to inhibit Raf kinase

activity in the human or animal subject.

69. A method of Claim 68 wherein said cancer is melanoma, papillary thyroid
cancer, cholangiocarcinoma, gallbladder carcinoma, colorectal cancer, lung cancer,
pancreatic cancer, leukemia, prostate cancer, ovarian cancer, breast cancer, or lung

cancer.

70. A method of claim 68 which further comprises administering to the human

or animal subject at least one additional agent for the treatment of cancer.

71. A method of claim 70 in which the at least one additional agent for the
treatment of cancer is selected from dacarbazine, irinotecan, topotecan, gemcitabine, 5-
fluorouracil, leucovorin carboplatin, cisplatin, taxanes, tezacitabine, cyclophosphamide,

vinca alkaloids, imatinib, anthracyclines, rituximab and trastuzumab.
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72. A method for treating a hormone dependent cancer disorder in a human or
animal subject, comprising administering to the human or animal subject a composition
comprising an amount of a compound of claims 1, 13, 27, 38, 49, 57 or 63 effective to

inhibit Raf kinase activity in the human or animal subject.

73. A method of claim 72 wherein the hormone dependent cancer is breast

cancer or prostate cancer.

74. . A method of claim 72 which further comprises administering to the huuman

or animal subject at least one additional agent for the treatment of cancer.

75. A method of claim 74 in which the at least one additional agent for the
treatment of cancer is selected from dacarbazine, irinotecan, topotecan, gemcitabine, 5-
fluorouracil, leucovorin carboplatin, cisplatin, taxanes, tezacitabine, cyclophosphammide,

vinca alkaloids, imatinib, anthracyclines, rituximab and trastuzumab.

76. A method for treating a hematological cancer disorder in a human or
animal subject, comprising administering to the human or animal subject a composition
comprising an amount of a compound of claims 1, 13, 27, 38, 49, 57 or 63 effective to

inhibit Raf kinase activity in the human or animal subject.

77. A method of claim 76 which further comprises administering to the maman

or animal subject at least one additional agent for the treatment of cancer.

78. A method of claim 77 in which the at least one additional agent fox the
treatment of cancer is selected from dacarbazine, irinotecan, topotecan, gemcitabine, 5-
fluorouracil, leucovorin carboplatin, cisplatin, taxanes, tezacitabine, cyclophosphamide,

vinca alkaloids, imatinib, anthracyclines, rituximab and trastuzumab.

79. A compound of claims 1, 13, 27, 38, 49, 57 or 63 for use as a

pharmaceutical.

80. Use of a compound of claims 1, 13, 27, 38, 49, 57 or 63 in the

manufacture of a medicament for the treatment of cancer.
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