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WD 2008/ 046003PCT/ US2007/ 081098
111111211211211221122121211211211211111 66166* |1C nase
wobookbicoess Useful for the Treatnent of PCT/US2007/081098
Myl eoproliferative D seases and other Proliferative
Di seases Cross Reference to Related Application 5
application clains the benefit of Pr ovi si onal Hmmmm’”""
Application 60/850834 filed Cctober 11, 2006. This
application is incorporated by reference hererﬁ—Flel—oL"“’"*
of Kinase knhihitors Hsefubiop thesExeatmentof MylepprolifgratiyeDliseases
novel | cinase i nhamd othes Prolifenativie Diseases conpounds
useful 10 for the treatnent of various diseases. Mire
Cpass Refarknvel ty Reldted AppHedtionn i s concerned with such

o TR TR el BB P RE B Do

1 Q0P U THE applicatisieisihcoisrattdby fefdedcatheeth. of | ci nase
activity of GAbl, c-Kit, VEGFR, PDGFR, Flt-3, c-MET,
the HER fam |y, the Raf kinase famly and di sease

FRfd o1t Pventiber eof . 15 Background of the invention
Several nenbers of the Erotel n kinase fam |y have been

The preseny invemsiondelated to povehkingwgiinfibiégre sndmedulgiary ¢apappunds useful
I [

U Bk of u B AR REPRR bENAMKE o BFREER (SR
suth semmmendGomethods ohidresting | dissasesi wed dn&hqxbegf 2@nthesis of the
rel evant,te this,inventign inc e rhe toid,. .
cFRefpPRY | bl ot BYEPIE atediertf By GROR G il SIS Roiviey
oft OVt AKX, VEGHRL PBGOR, K]t-BaSMEW’th@HERGﬁiﬁﬂ? efe Raflomtise tfamily

alcéjlafgse or cont ute to t he pat hogensi s of these
PAEROREIPRRfBeTeL| ki nase and the oncogenic fusion
protein bcr-Abl Ki nase, c-Kit kinase, c-MET, the HER
fam |y, PDG- receptor kinase, VEG- receptor Kinases,
Batlgraundiefthe inyentiothe Raf ki nase fani | y. 25C Abl ki nase

Sé\%ra"llgpiaﬂ%?% tr?g:%e Q&elgeﬁﬁgsteo a.rrffl)r?r Ble ek d?@él‘gl B4 dn the

Inc ans uction IS ubrq
pzekcggee&s'ye@f Yarinas proliferatjye randamylmcpldcraw ahwsssrhthus represent

o?tg@tl gqeltﬁf ?oCtI%a%n%J] Cc!t“tﬂ?s%gdlgéagggt I@ofn%ccgto he- prglelera%ve (Fceases

egrin I'mul a
relevant to this invention include cancer, rheumatoid arthritis, atherosclerosis, and

retinopathies. Important examples of kinases which have been shown to cause or
contribute to the pathogensis of these diseases include C-Abl kinase and the oncogenic
fusion protein ber-Abl kinase; c-Kit kinase, c-MET, the HER family, PDGF receptor
kinase, VEGF receptor kinases, Fit-3 kinase and the Raf kinase family.

C-Abl kinase is an important non-receptor tyrosine kinase involved in cell signal
transduction.  This ubiquitously expressed kinase--- upon activation by upstream
signaling factors including growth factors, oxidative stress, integrin stimulation, and
ionizing radiation---localizes to the cell plasma membrane, the cell nucleus, and other
cellular compartments including the actin cytoskeleton (Van Etten, Trends Cell Biol.
(1999) 9: 179). There are two normal isoforms of Abl kinase: Abl-1A and Abl-1B.
The N-terminal half of c-Abl kinase is important for autoinhibition of the kinase domain
catalytic activity (Pluk et a/, Cell (2002) 108: 247). Details of the mechanistic aspects of
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ionizing radiation---localizes to the cell plasm

menbrane, the cell nucleus, and other cellular
woRimAsdgeNnt s i ncl uding the actin cytoskel et Tﬁﬂﬁ&nmsuws

Etten, Trends Cell Biol. 30 (1999) 9:179). There are

two normal isoforns of Abl |dnase: Abl-1A and AM 1B

The N-term nal half of c-Abl kinase is inportant for

aut oi nhi bition of the kinase donmain catalytic activity

(Pluk et al, Cell (2002) 108: 247). Details of the
thisrewtbiahibitionthaes peattly beén disclosed (Nagar et al, Cell (2003) 112 859) The

11111111111111111111111311 1111 *
mw?mm%lw@ﬁmﬁa@&%ﬁs% q]f;lz‘\lbiéé a§i9e¢ 88 ?m{j‘% IeBularly

oc&1p9'a hﬁﬁb}!}hofn?eoﬂfa(etlﬁ)%ne@@%)n alphehdicke iieal- ldSBH bsthel Rihase

no acid resi due of 1B has been shown t
dommnr adushdpisamgl P%Plfﬁd?é'éﬁb% aldHWr%Wb pdingarea for dntrasgplecular
dofilifoP R DCEIAAR dofl hOSHS hOMEn Untd e LIRS GorHRitRreby
ntr anol ecu I ndi ng nauces nove bi ndi g
dlSiRH'BHg fapd inhibitingo ﬂ@c citalyti® asttmksf of e kinsseSHIhggnen rintricate

ooy SRR AL, Pk, 40 S v

terintieal kdgiuns ef c-Pibli Rinasen Anraberraa tgsregul atahiolre ofi b-abi rsefgamdvfeom
regul ati t he ki nase ac i vit .ht . about by

a GHEGIERsONa] BRARIoraon YD ereaEd 40 b e PribuEpRR chEStbmaie.C.

NAREH K94 Slidide f(rsfeo? 082:Cradb] 1.DS REMSYENafuFO19A3) 243: 200). This
chronosomal transl ocation event, referred to as the

abmnabdﬁprpnsvawé Hreshsaboreleads aberrans axpslisiondietwgen the bl jdgase
geéé‘%?]olb%hl & 1921ustgr Qﬁloﬁo(m %e{@ttHﬁseer{cg&Ké)an ?aﬁgh'ant protein

norna ronosonmal translocatron | eads
cakiﬂﬂebqrﬂ&’ul (@eQeDﬂQS ebal, Bejenaed b9 @4 AN Nade Gubivkyghal, Proc.

I I 8gji0
Naé 26‘8’ nﬁl 3%9@5 gﬁt ﬂss eﬂl'lneqc<’:’1IITD)CZI_7%7 bcr- %ggbygg 6399) The
bcDAbE'jusE;h [ﬁd)t;:mStDIeE no:tanélﬂl@@ﬂl)a ré@?ato@ﬂﬁmﬂdlylhﬁoﬂltﬁﬁ& RNagar et

al, e el@%O l?gr 85 adxd aﬁ/éggsgxkt fgsj-g:'gyns%gé\u ()%%)%3 teifl %%c%}%?%s airomc

myddid MkehidSCPIL)P cmmsra ﬂﬂ@mtofpnﬁpuﬂ@t Hehﬁtdpe@ub &bmrcﬂls
nmyristolylation site (B, gar et al CBII(% ‘%2&%

Thg3)0 forer ¢fborrAbb i peen Flﬁ?c/? phpatients vith GMLo prbinet patignts

mﬁ-ﬁé&?@lyﬁﬁh@@tlﬁ 180ke . dAl 18k &Bin@ hiC Ao bedaMisdidked and has been
mal i gnancy of pluripotent hematopoietic stemcells.

linkedstophing chesetivexdt upde 1086l of patientsenith srutpdympliocytic leukanya.
W t
Yy Hﬁ%oﬁg g’é 5 gl;‘in%lg%lé) %&ﬁn%ﬁl%%%ghgcﬁégg been reported have
beeh soivnge Uindrimlofeas thee wajzso Mosn b’ét!hetrcpoliecﬂ mgl}lb@ta@saﬁavbmﬂf the

whPuinfins ooty BRREH s o5 e RS Bk AP o
ocBaasicy e@ﬂhef ﬁxﬁﬁﬁtbﬁdlahab&n@mﬂn shoeind tb @ sbpaﬂde ihpdropleobad region

t hree wa Most of the re orted inhjbitors..in
of g, FroicH Kaoms B g R Grneantprpption)posket; aad ill @ﬁ%ﬁave been

sh6¥ETh binei o Bithe®lsaPY &NREetdndImd ¢FATRcdn®rmation” pocket.
occupancy. O her inhibitors have been shown to bind to

Exgmylspapeatfic teyiahibijsers|of Raf kightsn oz be foup dn hevingeneddoben!
P@%@E‘é@%@ gpw'gﬂ{bgf g i%b '29'7 4585 et deC §~t-énlt IOpmn;}?{nsDrug

the A omai n” and
Disdowesyi & - Reomiopentt (2004) bo@@e&w Buznep) Iasetsqé,ewq |2@01068223 Al

jahikitors o I e La
AP B g abQ BaPRaR! ERR0R ot 5 P B 2B B 20w
11Bugsssg67). et al., Current Opinion in Drug Di scovery &
Devel opnent (2004) 7: 600-616; Dumas, J. et al, WO
2003068223 Al 30 (2003); Dumas, J., et al, WD 9932455
Al (1999), and Wan, P.T.C., et al, Cell (2004) 116:
855- 867. Physi ol ogi€al |y, |cinases are
regul ated by a common activati on/ deacti vation
mechani sm wherein a specific activation | oop sequence
of the kinase protein binds into a specific pocket on
the sane protein which is referred to as the switch
control pogkgt (see WD 200380110049 for further
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10 Sunmary of the Invention Conpounds of the
present invention find utility in the treatnent of

Wiy peusfolidgadd f erati ve di seases, mamal i an cancepgTareh7/081098
especi al ly human cancers including but not limted to
mal i gnant, nel anomas, gli obl astomas, ovarian cancer,
pancreati c cancer, prostate cancer, |ung cancers,

breast cancers, kidney cancers, cervical carcinonas,

15 thyroid cancer netastasis of primary solid tunor

s ec oﬂr}amjomaﬂp,s kma;ml aqe r ndgulfamd aby \ee cdingmas estivatidn/deactivation

I l. euk
Ry B rapror Bt S ot /Ban FRBMES UE bk Kl SR pipginto @
fﬁ@lpﬁm on R samerdteia SHicH i lﬁ@fe@@i%&tﬁ ,the{@ﬁﬁlh h&ﬂtrtrcﬂ Ifﬁarl;ket (see
ol ntestl St.r.ona

h ereogsi nophiljc_ sy drone

WG, 203807 jode 2B tor b {19, o Syanding BBV RLIREEE Aryaayacid
relgi)ﬂuéy dﬂetﬁé’ boHvafi6H fobQfe Indaidiel Jor! xakibie' lﬂl: pﬁﬁp}%gylanon, oxidation,

I'ncluding various fetinopathies, i i ab
or gitiopdasionh Fhe hindingeofr the apte\@hﬁraéqﬂpamm@g éWétFlaﬂJP‘éWt results in a

[ bt

o O e T g R AN NL Ul KiFgen, . Cel
(10pp2TH282).i s, ostero-arthritis, asthnma, gouty

arthritis, sepsis, septic shock, endot oxi ¢ shock,

Gram negati ve sepsis, toxic shock syndrone, adult
Sﬁﬁiaﬁryafﬂreyndéxﬂiohess syndrone, stroke, reperfusion

i njury, ra%@d%auna neur al . |sc nra 25 psorrasrs

c

r est QWBE‘?‘%’ § P c PSBEY r SRR fgeatment  of
%&&ﬁol’iﬁﬁaﬂwﬁisé’a@eﬁ nf@@9ARn caicdfstand %Eﬁe!éi%ilb Qr%inaﬁ mbrsqﬂcludmg
u.on's disease, ulcerative colitis, inflamatory
butonet| limite tos maligiant s jeelanpmes ¢ ehighilastomasn §variga reapger, pancreatic
ﬂrgéﬁgn%gta&%uﬁerﬂ e G, bidaBiaRcerd RNGFInEer, Qeffcal carcinomas,
aberrant fusidn protel n$ thereof and
thyolig reanqgsh snatéstassodf, pzam@rwsmludetumau §e@né§ryaslt%fmy¢ibmals@ratwe

SHRSRES Rl AP obATH B sy B S i, o

n@ﬁl@p@ﬁmrmvécxﬁmsddrnqragﬂrary tyadsid aa:tcufouﬁr aon el @eldung cancer,
nase

of a hs t ereof Fl.t-3. ki
m& T %@ﬁ%y rtonér?leo?w TOME, rERRTOIPIGingh, STy, Bympgs, colonic
cdrld8 € Qkulan (Hifadey MBHBAterizb® N8O ThypofpidtiRriticaa3ding to blindness

oncogenlc forns thereof, aberrant fusion proteins

inchidingovarigns poingprRsiishst-¢ héiebeic, retinepsthy #ds age-related macular
d&%ﬁ&gﬁé‘ﬂ Crhfalgﬁﬁﬁlyrmr s f 2 ARE! CAShic! H@s‘n‘a@nﬁr PlIRloRSy disorder,

er eof "and ereof, c-MET ki nase,
hmnmqéhmnatmnnﬁlmmembﬁponémtm asterc-udirisis, petionai geyty arthritis,

s%)glesrs%ﬁéﬁ__\,sat@gk %%(ytgﬁc I%]ockt 89 | egé ﬁ\p?dﬁa 51§ t?)hg ?1@0er § gﬂ#&ﬁ& adult

fase, oncogeni
re‘spussatmy di)m&tseiyndrohhestﬂlkﬁ mpd'ﬁmninyn]nr)p InSurhtmmaﬂft neural ischemia,
Description, of the Preferred, Enbodiments 10 T
prosrarlémr%ﬁtanqres Ehopic; hrgustive dpulmgnaps disgers: B%ﬁﬁﬁragveaﬂlaeases
gﬁ‘ﬂl-\%}du%oﬁhﬁ{a&ﬂfn ClabRreciget, tREMfI%e tcaligqr iﬁﬂenfﬂam bowel
taken from cycl opropyl cyclobutyl cyclopent
discase.areseiss andsgramkinaiions ipreof.a diseger eausid by ﬁébbéwawypncogemc
fifHhAs Iﬁ%&ﬂﬂben@dt%&&?ﬁx%t&?ns%&%%ﬁl lﬁmphs thereof, a disease caused
bi cycl ogé 2.2]octenyl; 15 Hal ogen refers to fluorine,
by b4 dtafnkinassy mmn@ndormdﬂmeof Asarranteffesien tpeoteins thereof and
I f CY & [ $S

pRRBBEF biolt cob? Fihesh HiEolhid il BBRBH Sberans fsipy provens
tiebeaf and aclymgrphb dxmeongbarMMe,ahrmngennf foams ftesesif, abearant fusion
carbocyclic 20 ring; preferred aryl rings are taken

from phenyl, naphthyl, tetrahydronaphthyl, indenyl,

and i ndanyl ; Fbteroaryl refers to nnnocycllc or fused
bicyclic ring systens characteri zed by del ocalized Tc

el ectrons (aromaticity) shared anong the ring carbon

or heteroatons 25 including nitrogen, oxygen, or

sul fur., of at |east one carbocyclic or heterocyclic
ring; heteroaryl rings are taken from but not limted
to pyrronI furyl thienyl oxamﬂyl thrazolyl

o o - - - o o
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30 benzot hi azol onyl, benzoxazolyl, benzoxazol onyl,
benzi soxazol yl, benzi sot hi azol yl, benzi m dazol yl,

WB%HJS‘/(H{S qzol onyI benztriazolyl, im dazopyrigidiyeo70s1008
pyrazo opyrldlnyl
|n1dazolonopyr|d|nyl,thiazolopyridinyl,thiazolonopyrid
i nyl, oxazol opyri di nyl,
oxazol onopyri di nyl , i soxazol opyri di nyl , i sot hi azol opyrid
inyl,triazol opyridinyl, imdazopyrimdinyl,
rc@éiﬁ@%l@réb‘?%ﬂdg}(ﬂyxﬁbfﬂphs 'tmréi;ﬁ'z I BGFRO hriabd, ddrid&éemc forms thereof,
thlazolopyrl I m nyl

aberifing %@mnﬁﬁhﬁqm and \polipQsps thereef:nEIPGER JbiBtssn Spspeenic
' b 2Ry pol hs thereof, ¢-MET ki
forf (Bt pehant AT ROBRN TG polymorts hreof, o MET idase,
oncliganid rqupwrthcrcrpfy bberpyt fusioo pyeteing d‘rempf anqgmlymyjphs thereof and a
razol ap ph [
d1sg e aci"r’-’??% %‘9 nféﬁﬁn%nassy Pﬁ%’%ﬁ%gyf?ﬁ% Hﬁ%ﬁ ?Abemu'ﬂ fi¥on proteins
thepaofiaiid phlpapiphs theckofiyl , ei nnol i nyl, qui noxal i nyl,
gui nazol i nyl quinolinyl, isoquinolinyl, pht hal azi nyl ,
benzodi oxyl, benzisothi azoline-1,1,3-trionyl,
DeSéripiith it th&Phefébréd Ehfoliends oqui nol i nyl, 10 _
dlhydr0|squ|nonI t et rahydr oi soqui nol i nyl , benzoazepi n
, benzodi azepi nyl, benzoxapi nyl, and benzoxazepi nyl;
Tht'&‘al &ég Jlrgtroﬁé RIS td QarltRD 06 dulnfls ddEiSietiQ Mot NG
car teroatons taken from oxygen, nitrogen, or
sulfur and wherein there is not delocalized TE

CBLFARPH4 35 TpSH b PR SRAPR LIReit Ry

cyéloleexph teytlohaptaagl, tegclooctatyh morborawbt m:ﬂbcmgdy,l, bicyclo[2.2.2]octanyl,

ir fitranyl, pyrrolidinyl, oxazolinyl,
aﬂ%%ﬁ@&&%?ﬁg}ﬂew hi azol i nyl, thiazolidinyl, pyranyl,

t hi opyr anyl tetrahydropyranyl, dioxalinyl

pi peri di ny] , holr . t hi oot phol i nyl,
Haé?ﬁeefﬁf?fﬁ%ﬂww OmF’ﬁiaB ol i nyl S-di oxi de,

pi perazi nyl azeplnyl oxepi nyl, diazepinyl, tropanyl,

and honntropanyl 20 Pon aryl refers to two or nore
Aryheefioe tocinpeocyelid Qrsfs@bddnw«:hb rog slstems ¢hagpcteyiged s delocalized

er Ze el oc i 7 r
o) B SRR T oL BERE RE3 oay e cgpogyeti
ringepitered esrﬁ&tri@@@pe:iakau frbﬂﬁg)hﬁhﬂr eaphtHyh aetrdhgdronaphittydi indahyl,
&herern are optionally linked together; 25

&t ﬂeteroaryl refers to two or nore nonocyclie or
fused bicyclic systens characterized by delocalized it
el ectrons (aronat|0|ty) shared anopng the ring carbagn

Hegroangh apfemt Bnananqexdiai org fased r g 4ng gaftemy rehaggriegized by
del\%&al?z‘éd £ % En&{@egﬁrﬁﬁﬁﬁ El'ra?eao g% SRLENE | dafhoh! &gheteroatoms

rein the rings cont n are optlona Yy
indludikge dittogerg tdxggen, \MSnlé’tnmoiéat lleasasme cabogyclic or heterocyclic ring;
heteroaryl rings are taken from, but not limited to, pyrrolyl, furyl, thienyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, indolyl,
indolinyl, isoindolyl, isoindolinyl, indazolyl, benzofuranyl, benzothienyl, benzothiazolyl,
benzothiazolonyl, benzoxazolyl, benzoxazolonyl, benzisoxazolyl, benzisothiazolyl,

benzimidazolyl, benzimidazolonyl, benztriazolyl, imidazopyridinyl, pyrazolopyridinyl,
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30 the nmonocyclic or fused bicyclic rings of the

pol y-heteroaryl systemis taken from heteroaryl as
vﬂgﬁdog,@ﬁ;o@r oadl y above and the other rings argctakfoos1008

fromeither aryl, heteroaryl, or heterocyclyl as

defi ned broadly above Pol y- heterocyclyl refers to two

or nore nonocyclic or fused bicyclic ring systens 5

cont ai ni ng carbon and het eroatons taken from oxygen,

nitrogen, or sulfur and wherein there is not
mdé:izmmblb)uﬂdhy] t ehmeslopnsliydr o rthilazcdbxtop)'ri&hﬂ; edozarologyridinyl,

b het h s
oNsgieRmEgT LJE@?&@I&%@%@ PRSI Sfolgpyridiny,
uﬂ@@%yﬂﬂﬁu@f DOE MGy Cinffazblén el iien§l, teaioldpysidiatinyl,

-heteroar systemis _taken from eterocyclyl
ﬂ"%‘”@&ﬁ’ﬂmdlﬁﬂoadl y abewomwtwé%t her ri ryezelpeopysvidinyl,
1s&{a981bg§rrlrﬂi‘a[nyﬁr Yéoﬂalézgldia%ﬁ‘icﬁﬁﬁy | maﬁioﬂ}ﬁﬁﬁdﬁﬁ Céhlﬂ'dr@[ﬁmnonyl

defined broad above; "Lower” al kyl reéfers to stra;?
pysrolepyninidiayl, clmnnylcj mploymwmyl Sglkthahrmdrled Hhghalimidinyl,

PR | AR E S PR ARG Kol

qmmaﬁnyls pge@ibidzelihgc aguioolimyh, tikeyurmlieyly. phthaazieylm berzbdioxyl,

e ce ceutically t.ahl e, salts ¢ nly. ..
b‘iﬁ‘é’é‘a@{ g’f‘%hln{g%ﬁ ﬁ net al d@&&f’g uiaghingl oo aci t&&% ‘%Bmlmyl
dihgdrBiseqlindlylpn sétdhgdoisofiifslinghs eSbenzbepiaylyr e tehzddi@epinyl,

salt is _not critical, provided that it is
besroxapinyk apd bezrxazepie¥pt abl e. Suit abl e

pharmaceutical | y- 20 acceptable acid addition salts

may be prepared froman inorganic acid or from an
H@tﬁ@amlzl r&ﬁer&:lto EQRARyFlisTirgs @u@mlmmw@fahm htgreafomp daken from
oxc)égr %cf ’ n SouI lﬁl Cﬁg{]h rei the 1% Elgtc&g%clgl’ézeg é)%c!reco%‘&lls ((J‘atr%matlclty)
stﬂfegwmndngatht dﬁg n&m;boh&)rﬂleteﬁmt(ﬁmk fhelél’oa}'cim hriaigh dnclude, but are not

RSPy - *Eespm RS Eirand PRI, oRfrplizyl pHpidinyl,

theblgsA, Whﬁrﬁ lﬁfanw Hﬁ@pﬁi{ﬁd ft&faﬂy@ropﬁfﬁl%ﬂlcﬁoxalmyl plpendmyl
propi oni C, succi ni ¢, COol Il C uconi c,

mﬁwhphnyl,t aipmprpholinyilt ftlrlemomgelmyﬂn %oxwgp,u éh)@laﬁlipbohrwél | Silioxide,
T )

L S T S

phydroxybenzoic phenyl acetic, mandelic, embonic

anmmi ¢ nesul f ne,

PR AR Sl (20 O avrecmofiasySli B8 RN AN v g, systems
cHaedctecined bl fdelticalized - M yldtteony qhfoatacicin)f shared, anSdﬂgf @B fiigC carbon

cycl ghexyl am nosul f oni.c, al geni c,. 303- hydr%ﬁybut yric,
atgRf Sk ptledst ogmgpr@ggygléq ﬂlpg)wpgrelgéh@ nnmopglm érein are optionally
liRkakdRaept i cal ly-acceptable salts of free

acl d-cont’ai ni ng conmpounds of the invention include

netallic salts and organic salts. Mirre preferred

C . y .

PPt TauA T LYo iERs e B of Bped P8 Syl e
bye delbiulivet alelc(cgbmj(arcbmz)ncﬁa) timrelindn@ighthe rinlg\catbohagieadroatoms
_gfge pt abl e net al s. EV lts can be de, from .
nghugRE FAFESBa PEYNE R O ? et eAghess GHPOPEESSs hefsjocyclic ring
wh&Qeih Ui A cahtded Rfe%?@%%gu&raug MinkedSt8fdiRer CRRErBIR al/RER one of

fromprinmary am nes, secondary 5 amines, tertiary
the rinonresyeliscory fised biraElc sngbef the pelythsterqary| systiemgisi feken from

part, tronetham ne, diethylam ne,

tetra- N-net hyl anmoni um N, N1- di benzyl et hyl enedi am ne,

chl or oprocai ne, choline, di ethanol am ne, ethyl ened

am ne, neglum ne (N-nethyl gl ucarni ne) and procai ne. 10

The termprodrug refers to @erivatives of active

conmpounds which revert in vivo into the active form

For exanple, a carboxylic acid formof an active drug

may be esterified to create a prodrug, and the ester

i s subsequently converted in vivo to revert to the

carboxyllc acid form See Ettnayer et aI, J. Med.

NN A A= A N\ NN NLSN PN AN A

o,
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15 1. First aspect of the invention - Conpounds,
Met hods, Preparations and Adducts The invention

Wb%t{s%g&ﬁ 1orrpounds of the fornula la: - d%’T/USM{ )730%1098

NEl R3 R302 wherein Q and are eac
i ndi vidual ly and i ndependently selected fromthe group
20 consisting of N and C- Z6, provided that both QL and
@ are not simultaneously CZ6; El is selected from
the group consisting cyclopropyl, cyclobutyl,

het‘ébbﬁh@%rﬁe‘ﬁhed GYsaldBNShoNt  anBYthé %e@'rﬁﬁgk apd [peh Cﬂ‘dﬁ‘{ leither aryl,
thienyl, oxazolyl, thiazolyl, isoxazolyl,

helie%ﬂﬁplcﬁiléﬁﬂcydﬂﬁsldéﬁ%d bfWFH%@IV?I oxadi azol yI |,

t hi adi azolyl, furyl, imdazolyl, pyri dyl, 25

pyri m di nyl and napht hyl and vvherei nthe El ringis
PobiiEsdrodyelyd defaist to tme 00 MMmere rmorim;ﬁclimbreﬁiseé bécrydlimmﬁeg edystems

t.he. El r|n t|tu ed vvlth one
colFie, caion gt PR G b o fP Rlopb gl and wheren
thef® S inbt Hél@czﬂ)&ed) I?teﬂ}td:trongg(a@ﬁﬁh@qcslﬁ}ew amd¢hg’ thel ml\g carbon or
fur%: , thienyl, .oxazolyl 4 t hi azol yl, isoxazoly

heteagtomsrgin the Hpgrasasiaimed (horpia e ypnonaBX digiedy es*ﬂwem at least
on& Hf fﬁg H%Q%llc of ﬁiséizlﬁéy?'c%c ing} B%QFM&*heQYJa%Zl'SWém is taken from

dazi n talazin pyri di ny pyrimdinyl, and
he@trcyclylas flefingd leQadbdeCVP and iKhe Oﬂlﬂbmlgﬂwéfegﬁ@apﬁ'om either aryl,

het%{ Q%JlSt Ih ro%?cl Yas 4@ P{%dbng O\%’%bzovéh' enyl, oxazolyl,

I"azol Xazo , Irazol yl , |n1dazolyl
pyrazolyl oxadlazolyl t hi adi azolyl, triazolyl,

t et r.azol I, r.azi nyl , ridazj riazinyl,
Loyt ?lg}ﬁn IS tgg%alévror ﬁ{aﬂ?}%l‘%’a‘ ll[]és(éagcyﬁsused bi cycl ic
heteroaryl taken fromthe group consisting of indolyl,

I ndol i nyl
Substituted myconnectlon with a moiety refers to the fact that a further substituent may be

attached to the moiety to any acceptable location on the moiety.

The term salts embraces pharmaceutically acceptable salts commonly used to form alkali
metal salts of free acids and to form addition salts of free bases. The nature of the salt is
not critical, provided that it is pharmaceutically-acceptable. Suitable pharmaceutically-
acceptable acid addition salts may be prepared from an inorganic acid or from an organic
acid. Examples of such inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric,
carbonic, sulfuric and phosphoric acid. Appropriate organic acids may be selected from
aliphatic, cycloaliphatic, aromatic, arylaliphatic, and heterocyclyl containing carboxylic
acids and sulfonic acids, examples of which are formic, acetic, propionic, succinic,
glycolic, gluconic, lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic, fumaric,
pyruvic, aspartic, glutamic, benzoic, anthranilic, mesylic, stearic, salicylic, p-
hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic,
ethanesulfonic, 2-hydroxyethanesulfonic, benzenesulfonic, pantothenic,
toluenesulfonic, 2-hydroxyethanesulfonic, sulfanilic, cyclohexylaminosulfonic, algenic,
3-hydroxybutyric, galactaric and galacturonic acid. Suitable pharmaceutically-acceptable

salts of free acid-containing compounds of the invention include metallic salts and organic
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i soi ndol yl, isoindolinyl, indazolyl, benzofuranyl,

benzot hi enyl , benzot hi azolyl, 10 benzot hi azol onyl
wastguRen! yl, benzoxazol onyl, benzi soxazol yl pctius2007/081098

benzi sot hi azol yl, benzi m dazol yl, benzi m dazol onyl

benztriazol yl, im dazopyridinyl, pyrazol opyridinyl,

i m dazol onopyri di nyl, thiazol opyridinyl,

t hi azol onopyri di nyl, oxazol opyri di nyl,

oxazol onopyri di nyl , i soxazol opyri di nyl , i sot hi azol opyrid
saltn \Wigre prederced opeypailic isahy linclide; ol zmoyat limitgid ﬂxyappropriate alkali metal

(R B it met RO R el losical acceptable

menRZ%ich l@MEsl dih Bk gﬁéhe F@Wﬁ?ﬁﬁﬁp&'ﬁflmﬁhﬂhﬁ)&nd magnesnnn potassium,
| SOXazol o [1 1 N 1 SO | ol O I m n

Sofi?S“inhiQﬂ EB%/P nglFﬁ‘? ﬁ%lﬂamccﬁahi/a a&l?’?&%h?@ pr{m%y amines, secondary

arfEs, @Ry binfHed hﬁH’huat&hH’ry @ﬂ'}!monﬁJYl{ éﬁt@'ﬂ&ﬂdlhﬁhﬁba&y &omethamme
phthallraldy , phthalin di nyl pyra2|nylpyr|

dlgyyha@m@owrwh@qmnwpmwcﬁ qug}:mlml pq:pﬂpamme Kloroprocame
cHlihd ik Anol%iﬁ?ﬂh?@ﬂed:?&“r&gnzo%ﬁﬁﬂne @R} oM ¥Amine) and

I sodqui nol i ny alazi ny I oxyl,
mﬁ@mnn2|sothiazoline-1,1,3 trionyl, di hydroqui nolinyl,te

t rahydr oqui nol i nyl ,

di hydr oi soqui nol yl , t etrahydr oi soqui nol i nyl , benzoazepi n
Tl)d tele podeligazfep 10\derivitivey oﬁaﬁivaybmpcﬂnds iwhnh ovartep ivtwlmto the

.S a non- fu ed bicyc ) tero r nfr
acF o B S FEETG Bt g RSYT ey Grog may Be steified o
crﬁé h g | odhuay Arfthé &t&'l@éﬂbseqﬂ&ﬁmom’d?&ﬂ hlszB foVtkvert to the carboxylic
i azoly

s Sy AP M GHern 00, 5 F1ONZAPHA0A e reasiog. o
J%J)’/l?%a% E%%@%Qeuac(ﬁlzoo 8t8r3 iggggfor[r%v)l/er“{sm di nyl , oxadi
azoylpyr|n1d|nyl thladiazoylpyr|n1d|nyl
1. g})g%o' L) %ﬁﬁoeﬂzﬂenFXn Comgoundls Meth%ds Preparations and Adducts
T‘Iﬁmnwmbphmludwéqmwdunds:bfnw forrBﬁla 144 is a heter ocycl yl
taken fromthe group gonsisting @ oxetanyl,
azetadinyl, tetrahydrafiiwramsls7 yrrolldlnyl
oxazol i nyl, oxazoI|d1n¢l, Fimi dazsl onldl pyranyl
t hi opyr anyl , tetrahyﬂrdﬁyranyl‘”dloxallnyl
wherpiarQiand/ |Q2 ﬁrerqabio hndﬂ\)lﬂualltyMndﬁndqphﬁﬂenﬂy |s¢lected from the group

C(%lgl:sgq%%f% ci 8 ?g H{éfz‘? S]@klécﬁ# &Tﬁ ang @g Iy tla.t(lje)f)lugy 'C-Z6;

tropanyl , and hornotropanyl The A ring |s substltuted
at any subst it ut abl e position with one Al noie
Ebnisr e¢lerted from stipegtoun £onsiiing eCXlptApyh o RS @hursﬂg ‘cylopenty,

corlgg)ié”;sit ?gﬁjol hyl WWp&ktihyl, SRLBE! Bcbnll, WXl FRiQIH1, isoxazolyl,
isothiazolyl, pyrroly] pyrazolyl, oxadiazolyl, thiadiazolyl, furyl, imidazolyl, pyridyl,
pyrimidinyl and naphthyl and wherein the E1 ring is substituted with one or more R16

moieties and wherein the E1 ring is substituted with one or more R18 moieties;

wherein A is selected from the group consisting of phenyl, C3-C8carbocyclyl, pyrrolyl,
furyl, thienyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl,
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-(Z3)i-(z3It-(z3)t-(Z3)i | Z3 t-0"' \JZ3- Z3 (Z3h
(Zz3)(JiTiz3), q ZANINA' N-'17-Z3Z-41*-s Z3 A3 is

Wﬁﬁl’&%“ g3from the group consisting of A4 iﬁ’&ﬁ}s‘ﬁ@g’ﬁg"”

omthe group consisting of and wherein the sy
(**) is the point of attachnent to the A ring of
formula la; and wherein --- indicates either a
saturated or unsaturated bond; the Aring is
optionally substituted with one or nore R2 noieties;

#Radofyl SBla8GLANA, fH08M1, h&ra5191 PyRORSI, §iridiingf, nazinyt, Goridinyl,
oxal kli;y Co- 06 g‘r ancﬁlgd al ky?, @gﬁgl g glw; ect S)bond V\y}w(e??gi ny
pysnidirylind €% | y | inked to the NR3 group of fonnula |a;

Gl is a heteroaryl taken from the group consisting of pyrrolyl, furyl, thienyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, pyrazinyl, pyridazinyl, triazinyl, pyridinyl, and pyrimidinyl;

G2 is a fused bicyclic heteroaryl taken from the group consisting of indolyl, indolinyl,
isoindolyl, isoindolinyl, indazolyl, benzofuranyl, benzothienyl, benzothiazolyl,
benzothiazolonyl, benzoxazolyl, benzoxazolonyl, benzisoxazolyl, benzisothiazolyl,
benzimidazolyl, benzimidazolonyl, benztriazolyl, imidazopyridinyl, pyrazolopyridinyl,
imidazolonopyridinyl,  thiazolopyridinyl, thiazolonopyridinyl, oxazolopyridinyl,
oxazolonopyridinyl,  isoxazolopyridinyl, isothiazolopyridinyl, triazolopyridinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl, imidazolonopyrimidinyl, thiazolopyridiminyl,
thiazolonopyrimidinyl, oxazolopyridiminyl, oxazolonopyrimidinyl,
isoxazolopyrimidinyl, isothiazolopyrimidinyl, triazolopyrimidinyl, dihydropurinonyl,
pyrrolopyrimidinyl, purinyl, pyrazolopyrimidinyl, phthalimidyl, phthalimidinyi,
pyrazinylpyridinyl, pyridinopyrimidinyl, pyrimidinopyrimidinyl, cinnolinyl,
quinoxalinyl, quinazolinyl, quinolinyl, isoquinolinyl, phthalazinyl, benzodioxyl,
benzisothiazoline-1,1,3-trionyl, dihydroquinolinyl, tetrahydroquinolinyl,
dihydroisoquinolyl, tetrahydroisoquinolinyl, benzoazepinyl, benzodiazepinyl,

benzoxapinyl, and benzoxazepinyl;

G3 is a non-fused bicyclic heteroaryl taken from the group consisting of
pyridylpyridiminyl pyrimidinylpyrimidinyl, oxazolylpyrimidinyl, thiazolylpyrimidinyl,
imidazolylpyrimidinyl, isoxazolylpyrimidinyl, isothiazolylpyrimidinyl,
pyrazolylpyrimidinyl, triazolylpyrimidinyl, oxadiazoylpyrimidinyl,
thiadiazoylpyrimidinyl, morpholinylpyrimidinyl, dioxothiomorpholinylpyrimidinyl, and
thiomorpholinylpyrimidinyl;



X3 is selected fromthe group consisting of -C(:O)-,

20-, -0-(CH2). _0- (CH211- 0-, -0- (CH2)g- NRB-
N( R3 CH2).-N(R4) -
W(’)\'Q(B§/))J666N§'('|I2Q)4;4 Cg Og (Cll.(2) ) - (é:Hzg g(( Og N RP)CT/U52007/081098

-(CH2) p-, C2-05al kenyl, C2- C5a| kynyl, and

C3- CchcI oal kyl and wher ein the car bon at ons of
-(CH2)n-, -(CH2)g-, - (CH2)p-, C2-05al kenyl, and
C2- 05al kynyl noieties of X3 may be further substituted
Gay ipne heferdf?mgl ke @by lthe groupV.coMistingnof \&erahy, eaetadinyl,
i ndependent |y and_respectiyvely sel ecte frqm tﬂ)wgr oup

t alexsfﬁ%fpgapvhg pyrroladinydly ppazolinylh, grazeoldin oy,
tHi L@M’)&dﬁﬁ&lﬁﬁifﬁdﬁé){aﬁﬂ}lt %gneﬁﬂﬁ’iyp rﬁ&Bﬁél?ﬂPl NBid?orpholinyl,

hy rogen ary C8car boc

C
tgreerokgiiny] w@(mm@oﬁyﬂ S A T L (e —

| - 06al ky1N( RA) - (CH2
> d‘%‘%’;’%"% %ﬁhﬂ?"@ ?nglzl\l(qog (een-.
( R4) 2NC( 0) - (R4)2NC(O)CI - Cpal kyl -, car boxyl ,

eI TR o o e BB SRa AN (ﬂ&&ﬁ&fiﬁm Alis

seléi@élﬁﬁom tHeQuedtp, condiSHng)INARI A Cahd BE; - C(0) R8, =0, =NOH
“N(OR6), - (CH2)nGL, -(CH2) G4, -(CH2)Q(CH2)"GlL,
_(CH2) O( CH2) " 04, - (CH2) nNR3(CH2) car Y1,

10 A2 kdtochid Itk coﬁ NR3(CH2) " A, 15
(CH2) NHC(O NHS 0) ) NHS( Q) 2NHC( 0) R,

(23)1
%sﬁ%@%.

r @
5 B [ &ﬁl@
heaévent the\F‘E“Z cgw ai na “%m al kYN ot zal ks ehe

rml ety, sué rml eti es #my °be further 27(3 substituted 23

VVI *h one br Cl- Coal 'yI s ch i nd¢penden Iy
|nd al I| @?)'ect <z offs 5351 _(23)‘
ogeﬁgﬁzé uor A yi Sw;:ezm nza; e * a5

can be partlally 6[‘ fullyafluorlnated cyanc

hy roxy t hdky, , 25 ( '0)(23)1 /za),
i A0 5
0 Chiz¥e N Clz ZV\J \|=/

IN (CH2) 10, c1- &A1 kyl N ) N
*o(CH2) qR5, - NR3( CHR2) RS, - 0) R5 C(O) RS, - PR, aﬁa
'O izg, t e(@ye t that Z3 contain an aI Kyh.
gﬁ'o etl be
@tl r rm.[ al k I§“23)tea 4(21)‘
ependlent Ky /and | ndi yi du sel &Ke fréfﬁ h group

ohsi &Ting o I"z6al k\yl hydr oy C6a|
éP Coal koxyC2- CGaI Kyl -, (R4)2N—CZ CB4l kyl -, (R4)§N—

)é)%ﬁl kj:&é(ﬂﬁl) 06a| Ky <za
fé{ﬁyl J\’?w 0) - CL-
Za~

o /N’ﬁ‘o N’ﬁ*o ’

A3 is selected from the group consisting of



5 Cb6al |l cyl -, carboxyd - Ce6al kyl -,
d - Cbal koxycar bony1Cl- Céal kyl -, -C2-
R4) C(0) R8, R8-C(=NR3)-, -S02R8, -
W%M@K )(gHzg A, -(8(H2) qO)( CH) . G, C%SI"/US2007/081098

-(CH2) qO(CH2) N4, -(CH2), I NR3(CH2), , G,

-(CH2), INR3(CH2) . 4, - (CH2),INHC(0)(CH2)nR5,

- (CH2) qC(0) NH(CH2) , A5, - (CH2) qC(0) R5, - (CH2) q0C(0) R5,
-(CH2) gR5, - (CH2), I NR4(CH2), A5, and (C}Q)qO(C}Q) A5;
18«in the-event-&hat Z4=contauns an a I kyl en

|es be ther N stlt d MA
,s“”e C i dbp N
sel Qted f the ro p cdng ?’ f
St3), - b mhed C7a| KAz, hyd ’\(23)‘ :

hyer oxyd - C6a|ky| hydrox - anchedxalkyl
Cl- Cﬁ

-G(Q) R,
thelal kyI

|st|n§

e T et t e g s 0
Z3-substituted aryI Z s substT ®ut ed 72+ 73- subgt ['f ut ed
A | kyd &; -C8al i cyl, R19 subst it ut ed
%“e%car@t‘ Ut “hyar cExfsla-osm ky. hydroxyl

branched C3- C6a|ky| , hydroxyl substituted

C3- C8car bocycl y1-, cyanod - Co6al kyl -, cyano substituted
branched C3- Coal kyl -, cyano substituted

C3- C8car bocycl y1-, (R4)2NC(0) Cl- Coal kyl -, (R4)2NC(0)
substituted branched C3-C6al kyl -, (R4)2NC(0)
substituted C3-C8carbocyclyl-, fluoroCl- Cb6al kyl
wherein the alkyl is fully or partially fluorinated,
hal ogen, cyano, O -C6al koxy, and fluoroCl - C6al koxy
wherein the alkyl group is fully or partially
fluorinated; each R3 is independently and

i ndividually selected fromthe group consisting of H,
d 5C6al kyl, branched C3-Cral |l cyl, C3-Cr7cycloal kyl, and
Z3-substituted phenyl-; each R4 is independently and

i ndividually selected fromthe group consisting of H,
Cl- Cb6al kyl, hydroxyd - Cé6al kyl -, di hydroxyd - Céal kyl -,
d - Coal koxyd - Ceal kyl -, branched C3-Cral kyl -, branched
hydr oxyd - Céal | cyl -, branched O -C6al koxyd - 10

C6al kyl -, branched di hydr oxyC2- Céal kyl -,

-(CH2) pN(R7) 2, - (CH2) pR5, - (CH2)pC(0)N(R7) 2,

-(CH2) C(0)R5, -(CH2)C(0)OR3, C3-CBcarbocyclyl,

hydr oxyl substituted C3-C8carbocyclyl-, al koxy
substituted C3-C8carbocyclyl-, dihydroxyl substituted
C3- C8car bocycl y1-, and -(CH2)"R17; 15each R5 is

i ndependently and individually selected fromthe group
consisting of rrrr rr rrrrNR4 14 Q

10



OFFTRA Re. LNH R4 and wherein the synmbol (i#0 is the
poi nt of attachnent of the R5 nviety; each R6 is
wo'sRpeReaNt |y and individually selected fronp&ﬁ@sgthﬁmm
consisting of d - 20 Céal kyl, branched C3-Cral kyl,

C3- C8car bocycl yl, phenyl, @, and 4; each R7 is

i ndependent |y and individually sel ected fromthe group
consisting of H - C6al kyl, hydroxyC2-Cé6al kyl -,
dihydroxyCQ-CBaIkyI , C2- CBaIkoxyCQ CBaIkyI-, branched

C3- C8car bocycl
C3- C8car bocycl

- riZ3vsubstivutpd Gl
Z2- subst i.t ut ed A,

ZZ 5 sul PP«tute hC I -\ ZOH, 6al koxh&

N(R3) 2, ] 424 : A ndepfendent |y fja

| ndi i C iZtin '
- aI\k Lalzc—h.ed al kyl ,,43- Gzcygoal ky! ,

phen ophé‘ny Ral kH = (BHR) GL, ramd ¥ ( &,

10 eéc‘f’h R10 i &3 n\‘jepenc‘i‘é‘nt 2 aHt endi Vicdual |y Y@l ect ed

fromthe-group consissti ng of CO2H, CO2Cl- Cé6al kyl ,
-C(O)N R, OH C al koxy, and -N(R4)2; each R13 IS
i ndependéent |y apd vidually selected fromthe group
consw ti™fg of H NON15 C6al kyl, branched C3-Cr7al kyl ,
n@%‘% Y., -Cral kyl, O - Csal koxyC2-
Cral | -, T4)2 -4, (R4)2NC( 0) C1- C6al kyl -
car boxy® - C6al kyt>- , 201 Ceal koxycar bony! -
ard wi@6eih kmt)symholt(éﬁ))nithb pOhe bk sttachmériR4g mhladﬁing}ﬁ‘etbmydla Ia;
(R4) 2NC2- C6al kyl N(R4) (CH2) g-
R5- C2- C6al | cyl N(R4) (CH2) g-,
ar(dRdheddth C2-ifdiadtbLaithef £ddeirated oRmns&idratdddohay 10( CH2) g-,
-(CH2) , IN(R4) C(0)R8, aryl, arylCl-C6al kyl, aryl oxyC2-
20 C6a| kyI , aryl arri noC2- Céal kyl -

=y

I{é)bh‘ more @mmetles
osal kyI R4) 0) R8 R8C( NR3) -, -SO2R8, - CORS,
_(CH2)NnGL, -(CH2)"-G4, - (CH2)O(CH2)" (31

é%%féc%d%lﬁ:% Wm%w @_83 glkkrl ’CZE’(%j branched alkyl, and a

derCt bond wherein El is du'ectly linked to the NR3 group of formula Ia;

X3 is selected from the group consisting of ~C(=0)-, -O-, -O-(CHz)y-, ~S-(CH3),-, -NR3-
(CHa)ur, -O{CH2)q-O-, -O-(CH)g-NR3-, -N(R3)-(CHz)¢-N(R3)-, (CH)w-N(R4)-C(=0)-,
~(CH)y-N(R4)-C(=O)(CHz)s~, -(CH2);-C(=O)N(R4)-, -(CHp),-, C2-CSalkenyl, C2-
C5alkynyl, and C3-Cécycloalkyl and wherein the carbon atoms of -(CHz)y-, -(CH2)g-, -

11
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25each R14 is independently and respectively sel ected
fromthe group consisting of H C - C6allcyl, branched

. |, and C3-Crcarbocyclyl; each RI16 i
ngi "gg’gjﬁ’ﬁ%m ly and individually selected fro P%TﬁUeSZ‘g)g(Vmswgs

consisting of d - C6al kyl, branched C3-Cral kyl, C3-C8
carbocycl yl, hal ogen, fluor C -Coallcyl wherein 30 the
al kyl nmoiety can be partially or fully fluorinated,
cyano, hydroxyl, C1-C6al koxy, fluorod -C6al koxy

(C%Li’pggrélbnrbaf{ag%nﬁl M CWSQIWN@ %ﬁbl&%s RaKsiAdy Ve le'thérlvgubéhtuted by

N(R3) 2, and nitro; each
one aiasereiGloaealid; group conprising phenyl, naphthyl,
pyrrolyl, fury!, thienyl, 5 oxazolyl, thiazolyl,
I soxazol yl, isothiazolyl, imdazolyl, pyrazolyl,
\Y o')la,dizmxkdl%/ lare tdvhadidaganldyitly tmd aespeotivelyt sflectiofipin, the group

razi ridazinyl, triazinyl, oxetanyl,
E%%W Fﬁf?de¥etrahydrofuranyl, oxazol i nyl ,
oxazol i di nyl, pyranyl t hi opyranyl, tetrahydropyranyl,
dloxallnyl azepi nyl, oxepinyl, dla epi nyl ,

eaghy Zeofs HideRandentlyqand dediyidually selagied iropoithe gioppcsnsigiing of

hy&ﬂagédﬂ%lse@fdeatkw eh- @BEJ%&_%] Dhydk 8, ﬁgdm,g;:tlocaamyl- cyano,
R18 1S i ndependent and 1 ndi vi
(Ré)eNec(Re‘tizN-r dwivh@lﬁ@uglla M&GW&HWMWM@HM , (R4):NC2-

C@Aﬁy f-égéhkyf’l Lg ﬁ%ﬁ@’a@;ﬂﬁﬁ%é%éi ggﬁhe faliEp@M1 = &/ca{:ba?r)lﬁyl
catbexyir Cdlizékyﬂy or |CE Galkok yaadronylat ed cxmﬂ@xymhﬁnswpcsamyl-
RS0 s, GRS, SRR PR IRACORE Yoms., 0.

—Ncm R%ﬁﬁf)l@ ggmmgPyL(cmmztn L{OM),0Rt9,)iGl, H(@Hz)nO(CHo)nG4 -
AR and ﬁ?.raammnzy&aaken”?q@%@% ioedh -
(CHWNH@((D)M{SK))@S Oﬁla{(ox al NEGOHR, CS-@@?)NHQ(O)ZRS -

and ‘are attached to

r ox “and a
ORI CSbRS ot o CEan RS R ey H OIS G R -
h d 0- 6; 1-4:
(CRYGURs MCRITSEDG, %"“?@ﬁ@?"v " o P thns

provi so that compounds of formula la can not be

in the event that Z2 contains an alkyl or alkylene moiety, such moieties may be further

substituted with one or more C1-Coalkyls;

each Z3 is independently and individually selected from the group consisting of H, C1-
Cé6alkyl, branched C3-C7alkyl, C3-C8carbocyclyl, halogen, fluoroC1-Céalkyl wherein
the alkyl moiety can be partially or fully fluorinated, cyano, hydroxyl, methoxy, oxo,
(R3);NC(0)-, (R4).NC(0O)-, -N(R4)C(O)RS8, (R3):NSO;-, (R4):NSO;-, -N(R4)SOzRS, -
N(R4)SO;R8, (CH),N(R3)2, ~(CH2),N(R4)2, ~O(CHz);N(R4),, -O(CH,){0-C1-Céalkyl,
-N(R3)(CH3)q0-C1-Céalkyl, -N(R3}(CH2)N(R4);, -O(CH3z)qR5, -NR3(CHz)(RS, -
C(O)RS, -C(O)RS8, -R5, and nitro;

in the event that Z3 contains an alkyl or alkylene moiety, such moieties may be further

substituted with one or more C1-C6alkyls;

12
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WO 2008/ 046003PCT/ US2007/ 081098 Li Conpounds of

Formula la which exenplifr preferred A and X2-E1l

W b/ £603 In a preferred enbodi nent of coppPgEs7/641008
formula la, said conpounds have structures 5of fornula
1-i b: ( RL6)t(Z6)1 \-11 Cheitj R21 \.I-1b wherein

the Aring is pyrazolyl. 1.1.1 Conpounds of Fornula

I-1b which exenpli6; preferred Al Mieties In a
preferred enbodi nent of conpounds of fornula 1-1b,

sai d conmpounds have 10structures of fornula I-1 c:

R2
A AR e b R LB 1.
Cé6alkyl, hydroxyC2-C6atkyl, C1-Cé6alkoxyC2-Céalkyl-, (R4),N-C2-C6alkyl-, (R4),N-
C2-Cé6alkyIN(R4)-C2-Céalkyl-, (R4):N-C2-Cé6alkyl-O-C2-Coalkyl- (R4):NC(O)-Cl-
Céalkyl-, carboxyC1-Céalkyl-, C1-CéalkoxycarbonylC1-C6alkyl-, -C2-

* C6alkyIN(R4)C(O)R8, R8-C(=NR3)-, -SO,R8, -CORS, ~(CH2),G1, -(CH5),G4, -(CHa)q-

O(CH2),Gl, ~(CHz);O(CH:G4, -(CH2)NR3(CHp),Gl, -(CH;);NR3(CH,).G4, -
(CH,);NHC(O)(CH2);R5, ~(CH2)oC(O)NH(CH,)qRS, -(CH2),C(O)RS, -(CH2);0C(O)RS,
{(CH2)qR5, -(CH,){NR4(CH,),RS5, and -(CH,),O(CH2)qR5;

in the event that Z4 contains an alkyl or alkylene moiety, such moieties may be further

substituted with one or more C1-Cé6alkyls;

each Z6 is independently and individually selected from the group consisting of H, C1-
Cé6alkyl, branched C3-C7alkyl, hydroxyl, hydroxyC1-Céalkyl, hydroxyC2-C6 branched
alkyl-, Cl1-C6alkoxy, C1-Cé6alkoxyC1-C6alkyl-, C1-C6alkoxyC2-C6é branched alkyl-,
branched C2-C6alkoxy-, Cl-Céalkylthio, (R3);N-, -N(R3)CORS8, (R4).N-, -RS5, -
N(R4)C(O)R8, -N(R3)SOR6, -C(O)N(R3)z, -C(O)N(R4);, -C(O)RS5, -SO,NHR4,
halogen, fluoroC1-Cé6alkyl wherein the alkyl is fully or partially fluorinated, cyano,
fluoroC1-Céalkoxy wherein the alkyl is fully or partially fluorinated, -O(CH2)qN(R4),, -
N(R3)(CH2)¢N(R4)2, -O(CH;){0-C1-C6alkyl, -O(CH2)(N(R4);, -N(R3)(CH3);0-DC1-
Coalkyl, -N(R3)(CHz)¢N(R4)>, -O(CHj)qR5, and -N(R3)}(CHz)R5, -(NR3)R17, -
(O)R17, -(S)R17, -(CH2.R17, -(CH2aGl, -(CH2)sG4, -(CHz){O(CH2).Gl, -
(CH;)O(CH2):G4, (CH2)N(R3)(CH2),G1, and -(CH2)oNR3(CH2),G4;

each R2 is selected from the group consisting of Z3-substituted aryl, Z3-substituted Gl,
Z3-substituted G4, CI1-Céalkyl, branched C3-C8alkyl, RI19 substituted C3-
C8carbocyclyl, hydroxylCi-Cé6alky, hydroxyl branched C3-Cé6alkyl-, hydroxyl
substituted C3-C8carbocyclyl-, cyanoC1-C6alkyl-, cyano substituted branched C3-
Céalkyl-, cyano substituted C3-C8carbocyclyl-, (R4);NC(O)C1-Céalkyl-, (R4);NC(O)
substituted branched C3-Cé6alkyl-, (R4),NC(O) substituted C3-C8carbocyclyl-, fluoroC1-

13
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In a preferred enbodi nent of conpounds of formnula
| -1'b, said conpounds have 15structures of fornula I-I

ngrQI%S'/O}GO 3| A3 NN I H 16) t ) 26) 1°r-01 (qu’)CTfUS%OO]/'/O%]MS

ounds of Fornmula I-1b which exenplij, preferfed
Moieties In a preferred enbodi nent of conpounds of
formula I-1b, said conpounds have structures of
formula 1-le 1.1.4 More preferred conpounds of
Section 1.1 In a preferred enbodi nent of conpounds

CASTEEH Byl 1) SR (e Sk W € oy

and fluoroC1-C6alkoxy wherein the alkyl group is fully or partially fluorinated,

each R3 is independently and individually selected from the group consisting of H, C1-
Cé6alkyl, branched C3-C7alkyl, C3-C7cycloalkyl, and Z3-substituted phenyl-;

each R4 is independently and individually selected from the group consisting of H, C1-
C6alkyl, hydroxyC1-Céalkyl-, dihydroxyC1-Céalkyl-, C1-C6alkoxyC1-Céalkyl-,
branched C3-C7alkyl-, branched hydroxyC1-C6alkyl-, branched C1-Cé6alkoxyC1-
C6alkyl-, branched  dihydroxyC2-Cé6alkyl-, -(CHz);N(R7);, -(CH2);R5, -
(CH,)pC(O)N(R7);, ~(CH2).C(O)R5, -(CH2),C(O)OR3, C3-C8carbocyclyl, hydroxyl
substituted C3-CS8carbocyclyl-, alkoxy substituted C3-C8carbocyclyl-, dihydroxyl
substituted C3-C8carbocyclyl-, and -(CH;),R17;

each R5 is independently and individually selected from the group consisting of

SIS SO G aB G G
O00ORIQP ¢ .Q Ol OnGmm

Re
1
R4

and wherein the symbol (##) is the point of attachment of the R5 moiety;

each R6 is independently and individually selected from the group consisting of Cl1-
C6alkyl, branched C3-C7alkyl, C3-C8carbocyclyl, phenyl, G1, and G4;

each R7 is independently and individually selected from the group consisting of H, C1-
C6alkyl, hydroxyC2-C6alkyl-, dihydroxyC2-C6alkyl-, C2-C6alkoxyC2-Céalkyl-,
branched C3-C7alkyl-, branched hydroxyC2-C6 alkyl-, branched C2-C6alkoxyC2-
C6alkyl-, branched dihydroxyC2-Céalkyl-, -(CH2)qRS, -(CH2),C(O)R5, -
(CH;),C(O)OR3, C3-C8carbocyclyl, hydroxyl substituted C3-C8carbocyclyl-, alkoxy
substituted C3-C8carbocyclyl-, dihydroxy substituted C3-C8carbocyclyl, and -
(CH2).R17;

14
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AINN I (R18) HH 1.1.5 Conpounds of Section 1.1.4 with
preferred R16 noieties In a preferred enbodi ment of

wWorhewses from Section 1.1.4, said corrpoundsPBf\,ylgzommmgs
structures of formula I- 1g: 10 Z6 1-1g 1.1

Conpounds of Section 1.1.5 with a nore preferred Al
noieties In a nore preferred enbodi nent of conpounds
fromSection 1.1.5, said conmpounds have structures of
formula I-lh: Rl 8 R2 00 LN 1-1h ANN | HH

each R§ is independently and individually selected from the group consisting of Cl-
Céalkyl, branched C3-C7alkyl, fluoroC1-Cé6alky] wherein the alkyl moiety is partially or
fully fluorinated, C3-C8carbocyclyl, Z3-substituted phenyl-, Z3-substituted phenylC1-
Cé6alkyl-, Z3-substituted G1-, Z3-substituted G1-C1-Cé6alkyl-, Z2-substituted G4-, Z2-
substituted G4-C1-C6alkyl-, OH, C1-C6alkoxy, N(R3)z, N(R4)3, and R5;

each R9 is independently and individually selected from the group consisting of H, F, C1-
Co6alkyl, branched C3-C7alkyl, C3-C7cycloalkyl, phenyl, phenyl-C1-Cé6alkyl-, -
(CH;),G1, and -(CH,)G4;

each R10 is independently and individually selected from the group consisting of CO,H,
CO,C1-Céalkyl, -C(O)N(R4),, OH, C1-C6alkoxy, and -N(R4) 2;

each R13 is independently and individually selected from the group consisting of H, C1-
C6alkyl, branched C3-C7alkyl, carbocyclyl, hydroxyC2-C7alkyl, CI1-Cé6alkoxyC2-
C7alkyl-, (R4);NC(0Q)-, (R4)2NC(O)C1-Céalkyl-, carboxyCl-Céalkyl-, CI-
Co6alkoxycarbonyl-, C1-C6alkoxycarbonylC1-Cé6alkyl-, (R4),N-C2-Cé6alkyl-, (R4);N-
C2-C6alkyIN(R4)(CHz)g-, R5-C2-C6alkyIN(R4)(CHz)g-, (R4):N-C2-C6alkylO(CHz)q-,
R5-C2-C6alkylO(CHz)g-, -(CH2)(N(R4)C(O)R8, aryl, arylC1-Céalkyl, aryloxyC2-
Céalkyl-, arylaminoC2-Cé6alkyl-, C1-Cé6alkoxycarbonylC1-Céalkyl-, -C2-
C6alkyIN(R4)C(O)R8, R8C(=NR3)-, -SO,R8, -CORS8, -(CH2).Gl, -(CHz),-G4, -
(CH2),O(CHz),G1,  «(CH2)iO(CH2),G4,  -(CH2)aN(R3)(CH2),G1,  and -
(CH2)»,N(R3)(CH2).G4;

each R14 is independently and respectively selected from the group consisting of H, C1-
Cé6alkyl, branched C3-C6alkyl, and C3-C7carbocyclyl;

each R16 is independently and individually selected from the group consisting of Cl-
C6alkyl, branched C3-C7alkyl, C3-C8 carbocyclyl, halogen, fluoro C1-Céalkyl wherein
the alkyl moiety can be partially or fully fluorinated, cyano, hydroxyl, C1-Céalkoxy,

15
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15 Wherein Al is selected fromthe group consisting of
1.1.7 Conmpounds of Section 1.1.5 with a nore preferred

6 gieties In a nore preferred enbodi nent
“%%W%%Hﬂﬁi from Section 1.1.5, said conpoundggﬁgy;m”msuws

structures of formula I- Ii: RB

R2, #\ #. . ... )..".0,,,rdy Z6 Ili As. AININI H H wherein
Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.2 Conmpounds of Fornula la which exenplify preferred

e RoFIE S B2 ) g ST Ry Bl

N(R;SI;HN(R#)Q,SandfrﬁtfdJrrml al-2a: R2, 1\6=" e46 z AINN(R
B)1 I HH

each R17 is taken from the group comprising phenyl, naphthyl, pyrrolyl, furyl, thienyl,
oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, pyrazinyl, pyridazinyl, triazinyl, oxetanyl, azetadinyl,
tetrahydrofuranyl, oxazolinyl, oxazolidinyl, pyranyl, thiopyranyl, tetrahydropyranyl,
dioxalinyl, azepinyl, oxepinyl, diazepinyl, pyrrolidinyl, and piperidinyl;

wherein R17 can be further substituted with one or more Z2, Z3 or Z4 moieties;

R18 is independently and individually selected from the group consisting of hydrogen,
C1-Céalkyl, branched C3-C7alkyl, C3-C8carbocyclyl, halogen, fluoroC1-Céalkyl
wherein the alkyl moiety can be partially or fully fluorinated, cyano, hydroxyl, C1-
Cé6alkoxy, fluoroC1-C6alkoxy wherein the alkyl moiety can be partially or fully
fluorinated, -N(R3)s, -N(R4),, C2-C3alkynyl, and nitro;

R19 is H or C1-Céalkyl;

wherein two R3 or R4 moieties are independently and individually taken from the group
consisting of C1-Céalkyl and branched C3-Cé6alkyl, hydroxyalkyl, and alkoxyalkyl and

are attached to the same nitrogen atom, said moieties may cyclize to form a C3-C7

heterocyclyl ring;
andnis 0-6;pis 1-4;qis2-6;risQor1;tis 1-3,vis 1 or2;

with the proviso that compounds of formula Ia can not be

16
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Where in the Aring is isoxazolyl. 1.2.1 Conpounds of
Formula | -2a which exernpl f& preferred Al Mieties In

wb RogbLhgzed enbodi ment of conpounds of forrru{,@r,hsﬁg,/omgs
sai d conmpounds have structures of fornmula I-2b: 11

A2 N1 HH (Z6)1 1-2b R18)1 1.2.2 Conpounds of
Formula | -2a which exenpl O, preferred Al Mieties In a
preferred enbodi nent of conpounds of fornula I-2a,
sai d conmpounds have structures of fornula I-2c:

(Th(Z6)1 j Z?-eCl4 1-2c A3 NN 7&}
J:I,L

%niuﬁj%iﬁ >§:H e ):l[j
g ETed

N K

1.1 Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ta, said compounds have structures

of formula I-1b:
(R} 6): /Zex

JG
,A\ I-1b

l (R1 B),
wherein the A ring is pyrazolyl.
1.1.1 Compounds of Formula I-1b which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-1b, said compounds have

structures of formula I-1c:

(R16), /ze),
R2
AZ/A\ i j\, l\) e

N
|
l!i (R18)(

1.1.2  Compounds of Formula Ib which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-1b, said compounds have

j\ j\, I1d

| (R18),

structures of formula I-1d

1.1.3 Compounds of Formula I-1b whzciz exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-1b, said compounds have
structures of formula I-1e

17



1(R18)1 HH 1. 2.3 Conpounds of Formula I|-2a which
exenpl fni preferred Al Mieties In a preferred .
' t of conmpounds of fonnula I-2a, sa

véigﬁﬁ%jn 2 have structures of fornula I-2d: ﬁ?ﬁﬁf%??”*"””
(/'-'")Z4 o - 1-2d (R18)t 1.2.4 More preferred
conpounds of Section 1.2 In a preferred enbodi nent of
compounds from Section 1.7, said conmpounds have
structures of formula I-2e: (R16), R2 \--....... ). -,

yoo)..., 26 (R16), 76
AV
,E\JL}Q"’@

WY
H

I-1e
(R18)

1.1.4 More preferred compounds of Section 1.1

In a preferred embodiment of compounds from Section 7./, said compounds have

structures of formula I-1f:

(R16), _
zZ6
4 T
[l }
N \\J N L1f
| 1 (R1B)l
H H

1.1.5 Compounds of Section 1.1.4 with preferred R16 moieties
In a preferred embodiment of compounds from Section J.1.4, said compounds have

structures of formula I-1g:

b

RQ 26
/;\I' Q 1 =
LR
|
H o F

A’ ‘I*IJ
H

1.1.6 Compounds of Section 1.1.5 with a more preferved Al moieties
In a more preferred embodiment of compounds from Section /.1.5, said compounds have

structures of formula I-1h:

™
g 76
R2 =
: )DL /\:/O\}/\r I
AAN ™ \/N
w Ny
H H F

Wherein Al is selected from the group consisting of

: [ H\ @y
N N = ~ / =
ol e[ T* | @ | =l -
(:\ / 0\ N (\\ P
N—0 2 N"""—I Z3 z3 =N ’ &l’r{l 1 N/N,Z4 1

N

|

Z3

Z3
- ™ e zg -
SN ™ AN %(Z}h x
I‘;ﬂag| P | e, 1, N| P
N il

e ’ |- ’ 23— and
23" -0 \‘LN “\/N ’ vi Vi u\/”
74
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[ ,A. 1-2e ANN [TI1(R18)t H 1.2.5 Conpounds f Section
1.2.4 with preferred RL6 noieties In a preferred

vaheglbdgeiat of conpounds from Section 1.2.4, §é"rﬂszoo7ms1o9s
conmpounds have structures of fornmula I-2f: . 2.6

Conpounds of Section 1.2.5 with a nore preferred AI
noieties In a nore preferred enbodi nent of conpounds
from Section 1.2.5, said conmpounds have structures of
formula 1-2g: Werein Al is selected fromthe group
consisting of (A(23), -(Z3)1l Z3 | ktN'N. zZ4 Z3

1.1.7 Compounds of Section 1.1.5 with a more preferred Z6 moieties
In a more preferred embodiment of compounds from Section 7.1.5, said compounds have

structures of formula I-1i:

v A\ Q/ \r(\r I-1i

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.2 Compounds of Formula Ia which exemplify preferred 4 and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula I-2a:

T

Where in the A ring is isoxazolyl.
1.2.1 Compounds of Formula I-2a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-2a, said compounds have

structures of formula I-2b:

(R{6) (zs).

TS

| I (R18
H H "

1.2.2  Compounds of Formula I-2a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-2a, said compounds have

(R< Zﬁ)r
/A\ k, I-2¢
A3 |
H

(me).

structures of formula I-2¢:

Y
H

1.2.3 Compounds of Formula I-2a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-2a, said compounds have

structures of formula I-2d:

19
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7.3 /LI I -(zZ-3)1 1.2.7 Conpounds of Section 1.2.5
wWth a nore preferred Z6 noieties In a nore preferred

[ t of conmpounds from Section 1.2.5, '
wOORBRHRL A Bapmanpios

S have structures of fornmula I-2h:
Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole; 5
1.3 Conpounds of Fornmula a which exenplify preferred A
and X2-E1 Miieties In a preferred enbodi nent of
conpounds of fornula la, said conpounds have

structures of fornmula 1-@§?: (T) &ez6), 1 i \--)... r
Ale-A, A..., g e A

,EZ\NJ\N/K’@’ O\\J 1-2d

Ad [ (R18)

1.2.4 More preferred compounds of Section 1.2
In a preferred embodiment of compounds from Section 1.2, said compounds have

structures of formula I-2e:

(R16),

XN
LI 2 S
H H

| {R18)

1.2.5 Compounds of Section 1.2.4 with preferred R16 moieties
In a preferred embodiment of compounds from Section /.2.4, said compounds have

structures of formula I-2f:

-A\ N I-2f

SNEaSE

N
H

1.2.6 Compounds of Section 1.2.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section J.2.5, said compounds have

structures of formula I-2g:

R18
’4\1 O 2
ISYca o u

/
I—=Z

Wherein Al is selected from the group consisting of

(23)1 T
= N
Za\ l /_(23): | /(za), ﬁ; —r(23), —(23). 23 l _‘(Z3h
< , - ) ( 7
i'N “Nez4

N—0 A == B g I
SN /(Z 3,
| /— (23). —(23), —(za)l
N, d
— ’ an
3 -0 ! L/\/

1.2.7 Compounds of Section 1.2.5 with a more preferred Z6 moieties

20
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NN i1(R18)1 HH wherein the Aring is thienyl. 10 1.3.1
Conpounds of Fornmul a |-3a which exenplifr preferred Al

vsm)io@i/?ﬁ&)s' n a preferred enbodi nent of Co”poupgfmé’foowosm%
formula 1-3a, said conmpounds have structures

formula 1-3b: ( R6)tira -1;01-111 I-3b (RIB)1 1.3.2
Conpounds of Fornula I x mhich exenpli | preferred Al
Moieties 15 In a preferred enbodi nent of conpounds of
formula 1-3 a, said conpounds have structures of

Inf O B¢l pRefdrret dmbddiménk bf tdmrdpdundsfrdin Nebticﬁ131§3 Jsatdodpdurls have
Conpounds of FOHTLH a |-3a which exenplib., preferred

stpycturggiobforentla I-2k: | n 3 preferred enbodi ment of conpounds
of formula 1-3a, said c ounds have 20 structures of

formula I -3d: N o N
S
H H F

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.3 Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties

In a preferred embodiment of compounds of formula Ia, said compounds have structures

(R1 5). /ze)l
R2
|

A, j\ J T\J I3

of formula I-3a:

Al
( )I

wherein the A ring is thienyl.
1.3.1 Compounds of Formula I-3a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-3a, said compounds have

structures of formula I-3b:

(R186) /ZG),
W
AZ,T: j\N/&,\JT OU I-3b

{ |'+ (R18),
1.3.2 Compounds of Formula Ix which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-3a, said compounds have

I,

l l R18;
M B {R18),

structures of formula I-3c:

1.3.3  Compounds of Formula I-3a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-3a, said compounds have

(RQ;\ /}}zs),
M,A\ l j)\,\?‘ U 1-3d

I l R18,
50 (RiB)

structures of formula I-3d:

21



1.3.4 More preferred conmpounds of Section 1.3 In a
preferred enbodi nent of conpounds from Section 1.3,
sai d conpounds have structures of formula I-
wp odsiogons > > TYE STTE \-1L.,.-N-3e A NY (‘{%@“’98
HHS5 1.3.5 Conpounds of Section 1.3.4 with preferred
R16 noieties In a preferred enbodi nent of conpounds
from Section 1.3.4, said conpounds have structures of
formula 1-3 f: RiBZ6 R2 . A I-3f Al H 1. 3.6 Conpounds
referred Al noieties 10
I“fi %O%?Pe?er&ggf%g?? cf{agr?@%%mﬁl of conpounds from
InSseqbtafe;rfedlerﬁbcﬁhmelal of campondsi $rohaBectsmr 1131 saié sconfpounds have
fornulfa I?,lg i
structures of formuld I-3e:

(R16
\/\
LA NJ\N/L, {)N/ I3e

At | | (R18)
H H

5 1.3.5 Compounds of Section 1.3.4 with preferved R16 moieties
In a preferred embodiment of compounds from Section /.3.4, said compounds have

structures of formula I-3f*

R18

0. N
}?zj\ ’/\'/Y
A
AT
H

z6
N 1-3f

F

1.3.6 Compounds of Section 1.3.5 with a more preferred A1 moieties
10 In a more preferred embodiment of compounds from Section /.3.5, said compounds have

structures of formula I-3g:

P
X

2
IA
A1 \ril
H

N %
j\ N \,>'/ \(:n’u/ I-3g
HoOF
Wherein Al is selected from the group consisting of

" KL/zs).
AN AN #
z3 ——@3) e | ). (za). | za | ’<Z3)«
NN 7 N / (
(\ ) D\ e y \—|'N \

7zZ3

N—O N== "z s N N—N-,
T * Z_3 e
\ \ ~ P N
I /_(23): I (Z3h ] —(Z9), l P I /——(2.3),
N , 8 i g
73" -0 \sl=n BT an H/ &

15  1.3.7 Compounds of Section 1.3.5 with a more preferred Z6 moieties
In a more preferred embodiment of compounds from Section /.3.5, said compounds have

structures of formula I-3h:
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Wherein Al is selected fromthe group consisting of 15
1.3.7 Conmpounds of Section 1.3.5 with a nore preferred
WS208BbRbdses |n a nore preferred enbodi ment ofcr/us2007/081098
conpounds from Section 1.3.5, said conpounds ﬁave
structures of fornmula I-3h: R21 Al1;".. -AN 1 HH
wherein Z6 is -C(0)NHR4, -NHR4 or R19 substituted
pyrazol e; 1.4 Conpounds of Formula la which exenplify

preferred A and X2-E1 Mieties In a preferred
enbodi nent of conpounds fornula Ia sai d compounds
have structures 5 gaf o or , J\ $12 AIN
A I T~ I-3h
N
H H F

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.4 Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula 1-4a;

(R} /Zﬁk
ey
/l\NiN/&'\ d I4a
At 0ol (R18),

wherein the A ring is furyl.
1.4.1 Compounds of Formula Iii which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-4a, said compounds have

(R16) Z6%
T

| | R18
bR (R18)

structures of formula 1-4b:

1.4.2 Compounds of Formula Iii which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-4a, said compounds have

structures of formula I-4c;

(RY6)
N
/A\ i /&A U
H (R18)

1.4.3  Compounds of Formula Im which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula [-4a, said compounds have

(R16), /yze),
/A\ /K

|
H

structures of formula I-4d:

(R1 B)(

1.4.4 More preferred compaunds of Section 1.4
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(R16)1 (6 X\0 _fro_ (RIB)1 wherein the Aring is
faryl. 1.4. 1 Conpounds of Fornmula lii which exenplini
r r Moi et i es In a preferred emhodi t
“gﬁﬁéi ﬂ@ of formula I -4a, said conpounds E?vﬂ“%g&”mg&”‘
structures of fornmula I-4b: 1.4.2 Conpounds of
Formula lii which exenplib) preferred Al Mieties

In a preferred enbodi nent of conpounds of formula
| -4a, said conpounds have 15structures of formnula

In fa.' ﬁfeﬁgré}glerggod%@t leF 5 n‘ﬁlio%mﬁ %Mécgt%n fh,v s comp@\mds-have

structures of formula I-4e:

(Ri\):
Z6
T
/A\
A1 N
Il-l t-li (R18)|

1.4.5 Compounds of Section 1.4.4 with preferred R16 moieties
5 In a preferred embodiment of compounds from Section 1.4.4, said compounds have

structures of formula I-4f:

R2 Q \/st

1.4.6 Compounds of Section 1.4.5 with a more preferred Al moieties

In a more preferred embodiment of compounds from Section 1.4.5, said compounds have

R 26
SOCad!
AN o
Al fli ril

H F

H

10 structures of formula I-4g:

Wherein Al is selected from the group consisting of

ﬂ% h
= Z3 X
23\ | /*—'(23), / (@30 ¢—'(23). ——(23)‘ ! 23 | —(23),
{ : ( . (\ ,
|-N NNz

N—O \-—JZ3 Y23 g

1.4.7 Compounds of Section 1.4.5 with a more preferred Z6 moieties
15  In a more preferred embodiment of compounds from Section /.4.5, said compounds have

structures of formula I-4h:
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HH 1. 4.3 Conpounds of Fornula | mwhich
exenpdi 5i preferredAl Miieties In a preferred

wihieglegiat of conpounds of fornula |-4a, sai ferysaoornsiess
conpounds have structures of fornula I-4d: (R16)1Z8J1

1-C3)1 14d (R1 B)1 1.4.4 More preferred conpounds of
Section 1.4 In a preferred enbodi nent of conpounds
from Section 1.4, said corrpounds have structures of
fornulal-4e: (R16), 72\,...1.\. ., ...... c.-1. ..Z6

CALL)LULL L ZONL- 4e A\ (RIEI)g?HHl.4.5
Corrpounds of Sect iren w erred R16 noieties
51In a preferred, . oufitfs from Secti on
1.4.4, said conpounsBav structures of formula I-4f:

wherein Z6 is ~-C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.5  Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula I-5a:

{R16) (Z8)

T

I
) (R18)

wherein the A ring is pyrrolyl.
1.5.1 Compounds of Formula I-5a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-5a, said compounds have

structures of formula I-5b:

(R‘IB)‘ /25),
i JL
A{A\T I-5b
H

I
M (R1 8)1

1.5.2 Compounds of Formula I-5a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-5a, said compounds have

structures of formula I-5¢:

(R% /ze).
iy X2
/L\NiN/k,\i '\J I-5¢
AR {R18)
H H
1.5.3 Compounds of Formula -5a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-5a, said compounds have

structures of formula I-5d:

{R16) /25)1
/‘

,A\ j\:,\ \\J 15d

Ad
l l R18
H ( )l

1.5.4 More preferred compounds of Section 1.5
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1.4.6 Compounds of Section 1.4.5 with a nore preferred
Al noieties In a nore preferred embodi ment of

wg)%ﬂ@%%b% fromSection 1.4.5, said Co"poundspd}?(}’s%omsm%

uctures of fornula I-4g: VWherein Al
sel ected fromthe group consisting of ONo
?N.", ... ] Z3 "' *. (Z3), --(Z3),---(Z3)1/ -N Z3

In a preferred embodiment of compounds from Section 1.5, said compounds have

structures of formula I-5e;

(R16Y
z6

N
T
|
H

Al
| R18
H { X

1.5.5 Compounds of Section 1.5.4 with preferred R16 moieties
5 In a preferred embodiment of compounds from Section /.5.4, said compounds have

structures of formula [-5f;

R18 25
POCH Y
| i
A N 1.5
I \ril 'i] N =
H H F

1.5.6 Compounds of Section 1.5.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section /.3.5, said compounds have

10 structures of formula I-5g:

I—Z
I—=2

Wherein Al is selected from the group consisting of

- -- » (Zah e
= = # Y
/(23)1 il Lz / i N
¢ (Z3) | = 3}, | = ( 3):N | 23\| Z 23}
s /‘\‘__— 1 " H / ) (}Q’N !

\__JZS 73

N
/ (Z3ln
_"" ’ \__l_’\

1.5.7 Compounds of Section 1.5.5 with a more preferred Z6 moieties

15  In a more preferred embodiment of compounds from Section /.5.5, said compounds have

structures of formula I-5h:
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-(Z3), VvV "'LI. 31 -R3}I 1. 4.7 Conmpounds of
Section 1.4.5 with a nore preferred Z6 noieties 15 In
W 1904/64chysef erred enbodi ment of conpounds from:ﬁgggob%mgs
1.4.5, said conpounds have structures of fornula I-
wherein Z6 is -C(0)NHR4, -NHR4 or R19 substituted
pyrazole; 1.5 Conpounds of Formula |a which exenpli bi
preferred A and X2-E1 Mieties In a preferred
enbodi nent of conpounds of forrmula La, said conmpounds
have structures 5 of fom\ a ays (R16)1(Z6)1 A NN
H(R18)1 H F,a /5\(

A w’ N

H H

I-5h
F
wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.6  Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures
of formula I-6a:
{R{E} /zex

T

Al N
| | R18
L) (R18)

wherein the A ring is imidazolyl.
1.6.1 Compounds of Formula I-6a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-6a, said compounds have

(T)%\ /zs).
T

|
) 'L (R1 e}.

structures of formula 1-6b:

1.6.2 Compounds of Formula I-6a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-6a, said compounds have

b

1 {R18),

structures of formula I-6¢:

/A~

1.6.3 Compounds of Formula I-6a whzch exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula 1-6a, said compounds have

structures of formula [-6d:

(R16) /ze),
/A\ L

( (R18
H

1.6.4 More preferred compounds of Section 1.6
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wherein the Aring is pyrrolyl. 1.5.1 Conpounds of
Formula | -5a which exenplify preferred Al Mieties

I referred enbodi nent of conpounds of f
WP%@”/‘BE@% conmpounds have 10structures of fgp:%sgoomsms
|-5b: (RRG1(zZ6)1 ,R2IA 1-5b A2NN Il (RUA HH 1.5.2
Conpounds of Fornula |I-5a which exernplO preferred Al

Moieties In a preferred enbodi nent of conpounds of
formula I-5a, said conmpounds have structures of

o £ 350k oty A 2, S

suwbmmsbéﬁ)rmnlaé-spr eferred enbodi nrent of conpounds of
formula 1-5a, said conp,gggnds have structures of

formula I-5d: 20 5.4 refer ed conpounds of
Section 1.5 ]Rz M{}\ QN

tA iL,
ATTOONT TN

. (R18 M
H H
1.6.5 Compounds of Section 1.6.4 with preferred R16 moieties

In a preferred embodiment of compounds from Section /.6.4, said compounds have

structures of formula I-6f:

"~
R2
AfLTj\N/I;V/( \/T 1-6f
H

H F

1.6.6 Compounds of Section 1.6.5 with a more preferred A1 moieties
In a more preferred embodiment of compounds from Section 1.6.5, said compounds have

structures of formula [-6g:
R B’\ /YZS
R2 N
IA\ i N ( \\/N
AT
H
Wherein Al is selected from the group consisting of

(23). i
3 =
Z?n\ —T(23) I /(Z h ¢—-(ZE))l '__(23)1 —(23)1
< LY ) Q , <\ |
|—N N-z4

\ I

/(23).
—:23), l (23)| —(ZJJ, —(z;)

74 nd L/v

1.6.7 Compounds of Section 1.6.5 with a more preferred Z6 moieties
In a more preferred embodiment of compounds from Section 1.6.5, said compounds have

structures of formula [-6h:
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In a preferred enbodi nent of conpounds from Section

1.5, said conpounds have structures of formul a I -5e:
Wdddod/0460032, 1 76 ANN'....--YI-Se, ez J:+/{155§9/081098
H 1.5.5 Conpounds of Section 1.5.4 vvrth preferred
noieties 5 In a preferred enbodi nent of conpounds from
Section 1.5.4, said conpounds have structures of

formula I1-5f: [-5f 1.5.6 Conmpounds of Section 1.5.5
with a nore preferred Al noieties In a nore
preferred enbodi ment of rgonpounds %ﬁr om Section 1.5.5,
sai d conpounds hawe st ﬁﬁ/nt/&r\gs\ﬁ forrrul a | -5g:
-?rjl A1'A‘N N SN

Vool

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.7  Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula I-7a:

(R18), 76}

T

| I R18
M i (R18)

wherein the A ring is thiazolyl.
1.7.1 Compounds of Formula I-7a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-7a, said compounds have

structures of formula [-7b:

(R16) Z6),
72 1 \'@o\/ b
AAx 8% NG
A2 N N
}I{ '[l (R18)

1.7.2  Compounds of Formula I-7a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula [-7a, said compounds have

(R16) 6)
A{T\NJ\N/K,\,JL O\'\)P e

r!r g' (R18),

structures of formula I-7c:

1.7.3 Compounds of Formula I-7a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula 1-7a, said compounds have

structures of formula I-7d:

(R rs)l /zs)l
oL
/A\ /l;l‘l’ 1-7d

(R1 e)l

1.7.4 More preferred compounds of Section 1.7
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_VA(Z3), N 13J\ N--"N2z4 1.5.7 Conmpounds of Section
1.5.5 with a nore preferred Z6 noieties 15 In a nore

“g) e)gse& @g enbodi ment of conpounds from Sect I]%ﬂ'/&SZ?M%BIO%
ANPHE

ounds have structures of formula I
wherein Z6 is -C(0)NHR4, -NHR4 or R19 substituted
pyrazole; 1.6 Conpounds of Formula la which exenpl 6
preferred A and X2-E1 Mieties In a preferred
enbodi nent of conpounds of forrmula la, said conmpounds

InN@\Refekdd ‘Eﬁm%cﬁﬁreétof)f t:@rhgwnas IR SectionV1 T &hiA édﬁﬁmﬁnds have

ring 1s imdazolyl. Conpounds of Formula |-
stpyptiures o€ foemplad-Tsr eferred Al Moieties In a preferred

enbodi ment of conmpoundsgef formula I-6a, said

conpounds have 10 Rgtruct\%\eﬂs of Qirul a | -6b: 72 w

,]A\Ni L( \,N e

| ! R18)
1A M (R18),

1.7.5 Compounds of Section 1.7.4 with preferred R16 moieties
5 In a preferred embodiment of compounds from Section /.7.4, said compounds have

structures of formula I-7f:

1.7.6 Compounds of Section 1.7.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section 1.7.5, said compounds have

10 structures of formula I-7g:
Ra/\ NZG
R 9 N0
)Uﬁﬂ/ T
{ 1

Wherein Al is selected from the group consisting of

(23). i
AN AN
¢ (@3% l / @l —(23)l —(23)| —(23).
N <‘ , (\ ]
I-N

Nfo ‘———’23 "3-s

e R N %{2‘3)l N
. l /'—(23:; | 7(23)1 I I /'_'(B)lv [ P ) [ /—'(Zl‘)l
23”“\7:-0 ’ \:l.—:N ' BT/N , and u/\/N
23 V2 T Vi Z3

Z
1.7.7 Compounds of Section 1.7.5 with a more preferred Z6 moieties
15 In a more preferred embodiment of compounds from Section 7.7.5, said compounds have

structures of formula [-7h:
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e L..... 41-J 1-6b A2 NN 11(1218)1 HH
(6),..... Moo )Z6), 1.6.2 Conpounds of Fornula

wo Sasdoah exenplifi) preferred Al Mieties bfrgs2007/081098
preferred enbodi nent of conpounds of fornula I-6a,

sai d conmpounds have structures of forrmula |I-6c¢c: 15

1.6. 3 Conmpounds of Fornula I-6a which exenplif;
preferred Al Mieties In a preferred enbodi nent of
conmpounds of fornula 1-6a, said conpounds have

structures of fornula |R‘Q\ (0, 16(;7,, s onr-ii
R2, .,A NN, --. "--)/ .. hI-6d Ad
11 (R18) 1 R

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.8 Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula 1-8a:

( 15) /15)1
M,A\ OU I-8a
Y

(R1a)l

wherein the A ring is oxazolyl.
1.8.1 Compounds of Formula I-8a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-8a, said compounds have

structures of formula I-8b:

NI
P Y
H

1.8.2 Compounds of Formula I-8a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula 1-8a, said compounds have

(R|5)| ZG)|
A3 rl4 N

|
bl {R18)

structures of formula I-8c:

1.8.3  Compounds of Formula I-8a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-8a, said compounds have

structures of formula I-8d:

(R} 5)1 /ze)l
/0
/A\ I-8d

l (R1 a)l

1.8.4 More preferred compaunds of Section 1.8
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HH 20 1.6.4 Mre preferred conmpounds of Section 1.6
In a preferred enbodi nent of conpounds from Secti on
wg,ﬁg(gjow coppounds have, sryetures of ! o My fiaim
....... y4........,N-6e A NN II(R|8)1 HH
1 6 5 Corrpounds of Section 1.6.4 with preferred R16
noieties 5 In a preferred enbodi nrent of conpounds from
Secti on 1.6.4, said conpounds have structures of
OLPed! erftbodiment Tofo ﬁ%ﬂ@@%ﬁﬁs@&ﬁe%' 041 leofhpBuilst i
réé-&prer@eor Fec h ‘r:rcg?etl es I'n a nore pref grlrleé ve
smmmdofll‘?annulaﬂ -8eonpounds from Section 1.6.5, said
conmpounds have 1Ostrucii}4_;ghes of fornul a |-6g9:

,A\ i j\,/} '\/N 1-8e

| (R1B)‘

1.8.5 Compounds of Section 1.8.4 with preferred R16 moieties
In a preferred embodiment of compounds from Section /.8.4, said compounds have

structures of formula I-8f:

Q/O\/\r

1.8.6 Compounds of Section 1.8.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section /.8.5, said compounds have

structures of formula I-8g:

Ri8
R O 'ﬁ\lol\z6
kJ\{\Q
bowok

Wherein Al is selected from the group consisting of

H:/(za). i

7 Ry

ij z | P
/ » ) ?

1.8.7 Compounds of Section 1.8.5 with a more preferred Z6 moieties
In a more preferred embodiment of compounds from Section /.8.5, said compounds have

structures of formula I-8h:
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Wherein Al is selected fromthe group consisting of Z4
1.6.7 Conmpounds of Section 1.6.5 with a nore preferred
W& 2008b5bes 15 In a nore preferred enbodi ment-Phis2007/081098
conmpounds from Section 1.6.5, said conpounds ﬁave
structures of fornmula I-6h: wherein Z6 is -C(0)NHR4,
-NHR4 or R19 substituted pyrazole; 1.7 Conpounds of
Forrmul a la which exenpliji preferred A and X2-E1l

Moi et i es In a preferred enbodi mrent of conpounds of
formula la, said conpou have structures 5 of
formula | -7a: (mayl(ﬁ/’x OIk(FN‘I(Z 8.1 wherein the A
ring is thiazolyl al Upgs of Hornul a 1-7a

whi ch exenpli ) ptefler fed [A I\/b| eties In a
preferred enbodi menf1 of' cénpounds of formula I-7a,
wherieth ZoipO(NEIRAa MHR S of RUQ substitutedpyfagelaul a |- 7b: A2NI

1 (9R1 E’)Jr%pounds of Formula Ia which exemplify preferred A and X2-E1 Moieties

In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula I-9a:

(R16), Z6)

A
TP

Py R18
A H ()«

wherein the A ring is isothiazolyl.

1.9.1 Compounds of Formula I-9a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-9a, said compounds have

structures of formula I-9b:

(a1e), /ézs),
P L’
Ao 1-9b
ad NN
H H

(R18)‘

1.9.2 Compounds of Formula -9a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-9a, said compounds have

structures of formula 1-9¢:

- {R)Ey B
S, /f
I

| |
b b (R18)

1.9.3 Compounds of Formula I-9a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-9a, said compounds have

structures of formula I-9d:

1.9.4 More preferred compounds of Section 1.9
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-(2Z6) ) g- '01 1-7b I(R18)1 H 1.7.2 Conmpounds
of Formula |-7a which exenphfi, preferred Al Mieties
| referred enbodi nent of conpounds of f
wp[]zg@’/oggoﬁir;d conmpounds have structures of forW§q(g@§1o9s
15 1-7c 1. 7.3 Conpounds of Fornula I-7a which
exenplifr preferred Al Mieties In a preferred
enbodi ment of conpounds of fornmula |I-7a, said
conpounds have structures of fornula 1-7d: (Rl 6)i R2
InI 'Ig‘r%felyrlgd 1embod§'nent of compounds from Section 1.9, said compounds have

structures of formula I-9e:

| ] R18
) ()(

1.9.5 Compounds of Section 1.9.4 with preferred R16 moieties

In a preferred embodiment of compounds from Section 1.9.4, said compounds have

structures of formula I-9f:
RQ 26
2 ’¢\1 (N
LT o
]
H O F

1.9.6 Compounds of Section 1.9.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section 1.9.5, said compounds have

structures of formula I-9g:

R18

al

z6
Q* O e
/A\ &

T —-Z

Wherein Al is selected from the group con31st1ng of

(23).
= @3 7 /
Q 23 / | —(za), el I 2 (z3)
Jza N‘\ T ( ’ <\ ’
z3 ]_N

= T

N ~ S @h ~
(za)‘ | —a | | =z,
/ I s V: S N ¥
’/‘\‘:— s 3=y , , and u
Vh v N Vi Z{\¢ N

z4
1.9.7 Compounds of Section 1.9.5 with a more preferred Z6 moieties
In a more preferred embodiment of compounds from Section /.9.5, said compounds have

structures of formula I-9h:
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SZ6 \--11-"0:: 1-7d (Rie)t 20 1.7.4 More preferred
conpounds of Section 1.7 1In a preferred enbodi nent of
wWorReebes from Section 1.7, said conpounds ha¥fus2007/081098

structures of fornmula I-7e: 1.7.5 Conpounds o
Section 1.7.4 with preferred R16 noieties 5 1n a
preferred enbodi nent of conpounds from Section 1.7.4,
sai d conmpounds have structures of forrmula I-7f: LN -7f
HH1. 7.6 Conpounds of Section 1.7.5 with a nore
preferred Al noieties &Rrp In a nDre preferred

enbodi nent of conpeu r 1.7.5, said
conpounds have 108\Lr f\{;wrrmlla”l-w RIB RO
I 1

H H F

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;

1.10 Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula I-10a:

15;\ /zs),

I
T

|!| lL (R1a),
wherein the A ring is phenyl.
1.10.1 Compounds of Formula I-10a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-10a, said compounds have

structures of formula I-10b:

(R16Y /25),
\ A
,A\ J\, '\J I-10b

1 (m 8

1.10.2 Compounds of Formula I-10a which exemplify preferred 41 Moieties

In a preferred embodiment of compounds of formula 1-10a, said compounds have

structures of formula I-10c:
(R16) 26)
Ny,

S,Ti j\ N/L})\TO\'\/W -10c

Al T
| R18]
{ )l

1.10.3 Compounds of Formula I-10a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-10a, said compounds have

structures of formula I-10d:

(R6), 6)
NP
/A\ j\ Q '\J 1-10d

(R1B),

1.10.4 More preferred compounds of Section 1.10
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Al NN HHF Werein Al is selected fromthe group
consisting of /LI(Z3)1 1(Z3)?13 1-(Z3)!1 rrN .1=14 13

woiRogioh#3) - (23),v-(M), =oooe Nand 0 gyl g

In a preferred embodiment of compounds from Section 1.10, said compounds have

structures of formula I-10e:

(R16)
F AL
A1’A\N I-10¢
|I_| l!l (R18),

1.10.5 Compounds of Section 1.10.4 with preferred R16 moieties
5 In a preferred embodiment of compounds from Section /./0.4, said compounds have

structures of formula I-10f;

’\
,«%,)/ \/T 1-10f

1.10.6 Compounds of Section 1.10.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section /.10.5, said compounds

10 have structures of formula I-10g:

’A\N

|
H

J;/ o

Wherein Al is selected from the group con51stmg of

(23)1
Z3
¢—(23)l I /( D (ZS)| --—(ZB). ¢_’(23)t
N’O A L 1

\,.JZ3 23 \-"S

= o ~ %{zn. pN
= (zal; I = (Z3) I ——(ZSJ.V | _ | —(23),
N i
= \=!= N 23— ! and U
“ ° 23 N v2 T vi {J

1.10.7 Compounds of Section 1.10.5 with a more preferred Z6 moieties
15 In a more preferred embodiment of compounds from Section /./0.5, said compounds

have structures of formula I-10h:
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173 4 1.7.7 Conmpounds of Section 1.7.5 with a nore
preferred Z6 noieties 15 In a nore preferred

worBpglbagent of conpounds from Section 1.7.5, sebAls2007/081008
conmpounds have structures of formula I-'"7h: wherein

Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;

1.8 Conpounds of Formula Ia which exenplify preferred

A and X2-E1 Moieties In a preferred enbodi nent of
conmpounds of fornula la, said conpounds have
structures 5of fornul a #p8a: £6)t 1"),) eim

erein the Aring is

A I-tia 1
oxazolyl. 1.8.1 NFN Itczynula'l %h3a whi ch

exenpl5iprejrredq |Iet|es In a preferred

enmbodi ment _of co ounds of formula I-8a sai d
Wittt B4 RVER LONHR Acar  substinyed BATFA91S: - 5.

LiR Gé'o%p%més a}‘ Folltik Ia which exemplify preferred A and X2-E1 Moieties

In a preferred embodiment of compounds of formula Ia, said compounds have structures

(w?é\ 76)
R2 2N /72
A(LNJ\NJ\,\J ° ‘\J Ila

I I R18
A (Ri8)

/ﬁ

of formula I-11a:

wherein the A ring is pyrimidinyl.
1.11.1 Compounds of Formula I-11a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-11a, said compounds have

(R38),
N
o j\ J \KJ I-11b

l (R1B)‘

structures of formula [-11b:

1.11.2 Compounds of Formula I-11a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-11a, said compounds have

structures of formula I-11c:
{RI6) X
R2 f\“ /ZZE
Aa/l\Nj\N/k,\jO‘O I-l1c
[ ‘li (R18),

H

1.11.3 Compounds of Formula I-11a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-1la, said compounds have

(Ry8), /7)16),
,A\ /L, I-11d

(R1B)l

structures of formula I-11d:

1.11.4 More preferred compounds of Section 1.11
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A2 1 N 1.8.2 Conmpounds of Formula 1-8a which
exenpliji preferred Al Mieties In a preferred

t of conmpounds of formula |- sai
ngﬁgﬁ% %:g have structures of fornula I-80 g:T/UsE@wgsmsrs
Conmpounds of Fornula I-8a which exenplini preferred Al
Moieties In a preferred enbodi nent of conpounds of

formula |-8a, said conmpounds have structures of
fornula I-8d R2 A, N(R16)1(z6)1 JIJNI-8d (R1L 8), 20

In }1 preferr b%crlf?r];e% ?%o%%g&%lﬁ nfgosin cgecf?&lml .il(?,n satd %ompounds have

structures of formula I-11e:

1 A\ i /L, N I-11e

1.11.5 Compounds of Section 1.11.4 with preferred R16 moieties
5 In a preferred embodiment of compounds from Section 1./1.4, said compounds have
structures of formula I-11£:

R2 ’\/ \/\rZG

N I-11f

1.11.6 Compounds of Section 1.11.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section /./1.5, said compounds
10 have structures of formula I-11g:
BN
ji J\N /%j \E//\h{,/ I-11g
H O F

Wherein Al is selected from the group consisting of

1.11.7 Compounds of Section 1.11.5 with a more preferred Z6 moieties
15 1In a more preferred embodiment of compounds from Section /.71.5, said compounds

have structures of formula 1-11h:
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In a preferred enbodi nent of conpounds from Section

1.8, said conpounds have structures of fornula I-8e:

W 2fthMehf316) 1 Z6 17NI-8e 1(RIEIX H 1.8.5 Coppougshimioss
Section 1.8.4 with preferred RI6 noieties 5 1n a
preferred enbodi nent of conpounds from Section 1. 8.4,
sai d conmpounds have structures of formula 1-8f: R2 1

Al NN I1 HHF 1.8.6 Conpounds of Section 1.8.5 with a
nore preferred Al noieties In a nore preferred
enbodi nent of conpounds g om Section 1.8.5, said

conpounds have 10&5 rjft ’j,mf\/f*@frﬁmlglg-Sg

A
M
H H F

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.12 Compounds of Formula fa which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula I-12a:

(R38), X
72 1 N P
LAy /&,\J N I-12a
ar NN
. (R1BY
H H

wherein the A ring is pyridinyl.
1.12.1 Compounds of Formula I-12a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-12a, said compounds have

structures of formula [-12b:

(R16). /ZG)(
AZ,T\ J\ L\J r 1-12b

h|l l R1B
b M (R18)

1.12.2 Compounds of Formula I-12a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-12a, said compounds have

structures of formula I-12c:

(R1 6

A
N i LJOT\) H2c
\
H

A (R1B)(

1.12.3 Compounds of Formula I-12a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-12a, said compounds have

(R} 6)1 /ZS),
/\

l i J-O\
A7 L\) I12d

r|1 iI1 (R1 B)

structures of formula I-12d:

1.12.4 More preferved compounds of Section 1.12
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Wherein Al is selected fromthe group consisting of 15
In a nore preferred enbodi nent of conpounds from

[ . 8.5, said conpounds have structur
Wﬁ?ﬁ%‘?@“ - 8h: HF wherein 26 is - C(C) NHR4%TN§|E?A”’°8“’”
R19 substituted pyrazole; L9 Conpounds of Formula a
whi ch exenplify preferred A and X2-E1 Moieties In a

preferred enbodi nent of conmpounds of fornula la, said
conpounds have structures 5 of fornmula I-9a: (R16)1

.R2 LI NN (.R16 H
In iasmefqrrgél Wa&m‘fng _oi C&lﬁ‘g%nudﬁ StrPeS é’grrfmﬁhq% a1$ aco%qouq%is have
streaeBRdfifthrmpa Bimsred Al Moieties
{R16)

¥ ii/\/\f

A(A\rf | - N Fi2e
H H
1.12.5 Compounds of Section 1.12.4 with preferred R16 moieties

5 In a preferred embodiment of compounds from Section 1./2.4, said compounds have

structures of formula [-12f

o}
,A\ j\ L‘ﬂ/ \ ZN I-12f

1.12.6 Compounds of Section 1.12.5 with a more preferred Al moieties
In 2 more preferred embodiment of compounds from Section /./2.5, said compounds
10  have structures of formula I-12g:
R{8
2 26
e Y
i ! F12g
A\NATL\H VN

!
H

Wherein Al is selected from the group consisting of

czah i
o 23 =
7 /—(za), i (23)‘ | ——(za). | e
N,
- I ' »
N

c‘_JZ3 ’23 g

‘24

1.12.7 Compounds of Section 1.12.5 with a more preferred Z6 moieties
15  In a more preferred embodiment of compounds from Section /72.5, said compounds have

structures of formula I-12h:
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In a preferred enbodi nent of conpounds of formnula
| -9a, said conpounds have 10structures of fornula

wo SRsiodeddy’6h _LOj 1 72 A2 NN 11 (R18)1 H 1.9. Bcrmys2007/0810
Conpounds of Fornula -9a which exenply, preferred Al 1%

Moieties In a preferred enbodi nent of conpounds of
formula 1-9a, said conpounds have structures of
formula 1-9c: 16h 72 A3 NN Il HHR18), 1.9.3
Conpounds of Fornula 1-9a which exenmplifi) preferred
Al Mieties In a preferrgd enbodi nent of conpounds of
formula |-9a, sai e conp 'ﬁdo{@m/éﬁtructures of

f or mul -9d: A ) ] 1-12h
al-9d A1A\ x VN

I
H H

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;

1.13  Methods

1.13a Methods of Protein Modulation

The invention includes methods of modulating kinase activity of a variety of kinases, e.g.
C-Abl kinase, ber-Abl kinase, Fit-3, c-Kit, PDGFR, VEGFR, c¢-MET, the HER family of
kinases and the Raf family of kinases. The kinases may be wildtype kinases, oncogenic
forms thereof, aberrant fusion proteins thereof or polymorphs of any of the foregoing.
The method comprises the step of contacting the kinase species with compounds of the
invention and especially those set forth in sections 7.7-1.12. The kinase species may be
activated or unactivated, and the species may be modulated by phosphorylations,
sulfation, fatty acid acylations glycosylations, nitrosylation, cystinylation (i.e. proximal
cysteine residues in the kinase react with each other to form a disulfide bond) or
oxidation. The kinase activity may be selected from the group consisting of catalysis of
phospho transfer reactions, inhibition of phosphorylation, oxidation or nitrosylation of
said kinase by another enzyme, enhancement of dephosphorylation, reduction or
denitrosylation of said kinase by another enzyme, kinase cellular localization, and
recruitment of: other proteins into signaling complexes through modulation of kinase

conformation.

1.13b Treatment Methods

The methods of the invention also include treating individuals suffering from a condition
selected from the group consisting of cancer and hyperproliferative diseases. These
methods comprise administering to such individuals compounds of the invention, and
especially those of sections /./-1.12, said diseases including, but not limited to, a disease
caused by c-Abl kinase, oncogenic forms thereof, aberrant fusion proteins thereof and
polymorphs thereof, chronic myelogenous leukemia, acute lymphocytic leukemia, other

myeloproliferative disorders, gastrointestinal stromal tumors, age-related macular
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30

20 1.9.4 More preferred conmpounds of Section 1.9 1In a
preferred enbodi nent of conpounds from Section 1.9,

[ ounds have structures of formula I-9e: t
Wg’%?@mﬁ&rﬁ)ge (RIBX 1.9.5 Conpounds of Secti orFC‘ff.“&.g@%’%g“’”
with preferred R1I6 noieties 5 In a preferred
enbodi nent of conpounds from Section 1.9.4, said

conmpounds have structures of fornmula I-9f:
R 8. . ") 0Z6 RO\ ...1...- *"_ ..l 1 .. A,

degénier‘aﬁglril;'l?ﬁeélosil'}%hlilkc syndrome, glioblastomas, ovarian cancer, pancreatic
cancer, prostate cancer, lung cancers, breast cancers, kidney cancers, cervical carcinomas,
metastasis of primary solid tumor secondary sites, ocular diseases characterized by
hyperproliferation leading to blindness including various retinopathies, i.e. diabetic
retinopathy and age-related macular degeneration, rheumatoid arthritis, melanomas,
colon cancer, thyroid cancer, a disease caused by a mutation in the RAS-RAF-MEK-
ERK-MAP kinase pathway, human inflammation, rheumatoid spondylitis, ostero-
arthritis, asthma, gouty arthritis, sepsis, septic shock, endotoxic shock, Gram-negative
sepsis, toxic shock syndrome, adult respiratory distress syndrome, stroke, reperfusion
injury, neural trauma, neural ischemia, psoriasis, restenosis, chronic obstructive
pulmonary disease, bone resorptive diseases, graft-versus-host reaction, Chron’s disease,
ulcerative colitis, inflammatory bowel disease, pyresis, and combinations thereof. The
administration method is not critical, and may be from the group consisting of oral,

parenteral, inhalation, and subcutaneous.

1.14  Pharmaceutical Preparations

The compounds of the invention, especially those of sections 1./-1./2, may form a part of
a pharmaceutical composition by combining one or more such compounds with a
pharamaceutically acceptable carrier. Additionally, the compositions may include an
additive selected from the group consisting of adjuvants, excipients, diluents, and

stablilizers.

2. Synthesis of compounds of the present invention

The compounds of the invention are available by the procedures and teachings of
WO 2006/071940, filed December 23, 2005, incorporated by reference, and by the
general synthetic methods illustrated in the schemes below and the accompanying
examples.

As indicated in Scheme 1, ureas of general formula 1 can be readily prepared by
the union of amines of general formula 2 with isocyanates 3 or isocyanate surrogates 4
(trichloroethyl carbamates) or 5 (isopropenyl carbamates). Preferred conditions for the

preparation of compounds of general formula 1 involve heating a solution of 4 or § with 2
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HH 1.9.6 Conpounds of Section 1.9.5 with a nore
preferred Al noieties In a nore preferred
woReshh4git of conpounds from Section 1.9.5, $atAs2007/081098
conmpounds have 10structures of fornula I-9g:

Wherein Al is selected fromthe group consisting of
1.9.7 Conpounds of Section 1.9.5 with a nore preferred
Z6 noieties 15 In a nore preferred enbodi nent of
conmpounds from Section 1.9.5, said conmpounds have

£ ¢ & LucAis didBREEIBNABmIR, triethyl N-
m-ct&% g&kﬁ{{ %% eE—\Itlliz|':{FFZ?1‘%(|§r Rgllc9 sut;igjgﬁ?ut ed pyr azolee Y amm%) o
m@inpMdmeofm Fer rsolvant] sugthi &h cbmewfqlm%f ém@wlwlfOXl de,

te%agwsré%ﬂa% oxg/? e 6?){%5 gt I pem% %FL%E S%%%ﬂ?ggﬁﬁ al@g RE t‘&f- a period of

tirSé faugihy fiem D]ﬁoxfrwﬁ”dhp. I -10a: "7" L740-0 AINN (R113)1
HH wherein the A ring is phepyl.

A—N=C=0 A‘NJ\O/\CCI;,

(Z6), 3 or 4 (Z6)

R3\ /xz\ /X3\//Q1 B Al )I\ 7~ X2\ /X3\//<Q1
NoE ) > N OO ET )
Q2 R Q2

pe
I

Scheme 1
As shown in Scheme 2, isocyanates 3 can be prepared from amines A-NH; 6 with
phosgene, or a phosgene equivalent such as diphosgene, triphosgene, or N,N-
dicarbonylimidazole. Trichloroethyl carbamates 4 and isopropenyl carbamates 5 are
readily prepared from amines A-NH; (6) by acylation with trichloroethyl chloroformate
or isopropenyl chloroformate by standard conditions familiar to those skilled in the art.
Preferred conditions for the preparation of 4 and 5 include include treatment of

compound 6 with the appropriate chloroformate in the presence of pyridine in an aprotic

.solvent such as dichloromethane or in the presence of aqueous hydroxide or carbonate in

a biphasic aqueous/ethyl acetate solvent system.

— or

o) o]
A-NH2 A—N=C=0 "‘\\m/lko/\ml3 - A‘H/LOJ\
4 5

Scheme 2
Additionally, compounds of formula 1 can also be prepared from carboxylic acids
7 by the intermediacy of in-situ generated acyl azides (Curtius rearrangement) as
indicated in Scheme 3. Preferred conditions for Scheme 3 include the mixing of acid 7
with amine 2 and diphenylphosphoryl azide in-a solvent such as 1,4-dioxane or
dimethylformamide in the presence of base, such as triethylamine, and raising the

temperature of the reaction to about 80-120 °C to affect the Curtius rearrangement.
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1.10.1 Conpounds of Fornula I-1 Oa which exenpli bi
preferred Al Mieties 10 In a preferred enbodi nent of

W§gfq(§@#{}? of formula I1-1 Oa, said conmpounds P%%if’aszoowoslosvs

s of formula I-1 Ob: (R 16),(z6)1
N.c.)r---1-10b I (R1IE)1 H 1.10.2 Conpounds of Fornul a
1-10a which exenpli ) preferred Al Mieties In a
preferred enbodi nent of conmpounds of fornula 1-1 Qa,
sai d conmpounds have 15structures of fornula I-10c:
(R16)1(z6)1 A3 7 H (R18)1 4&,1. 10. 3 Conpounds of
Formula 1-1 Oa whigh exepyl, preferred Al Mieties In
a preferred enboginment ©f gonpounds of fornula @l Oa,

sai d compounds_have st¥ udfureg of, f dimuka ke g28el: 20
(11" A&pH 26) 1 NV R L)
7 R3 Q2
1
Scheme 3

Many methods exist for the preparation of amines A-NH3 6 and acids A-CO;H 7,

depending on the nature of the A-moiety. Many such methods have been described in
detail in WO 2006/071940, and are incorporated by reference here. Preferred synthetic
methods are outlined in the following schemes for the non-limiting examples wherein A
is a 1-substituted-pyrazole (optionally substituted by R2) or A and Al are linked by C-C
bond.

As illustrated in Scheme 4, Al-substituted, pyrazole amines 10 (a preferred aspect

of A-NH; 6, Scheme 2) are available by the condensation of hydrazines § and beta-keto
nitriles 9. Preferred conditions for this transformation are by heating in ethanolic HCL.
Hydrazines 8 are in turn available by the diazotization of amines 11 followed by
reduction or, alternately from the hydrolysis of hydrazones 13 obtained by the palladium
mediated coupling of benzophenone hydrazone with compounds of formula A1-X 12,

wherein X represents a halogen or triflate moiety.

NH,
J VT
¢ R2
Ph.__.Ph \ﬂ/\CN R2
I c 3

X N, HoN N/ )\

| — NH & ————— fl\lH —_— “N NH,

Al A Al )\ ;

_
13*)
s
100
=

Scheme 4

A non-limiting example of Scheme 4 is illustrated by the preparation of

compound 19 (Scheme 5 and the accompanying examples). Thus commercially available

6-hydroxyquinoline 14 can be converted to trifluoromethanesulfonate 15 by treatment
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R9 12 A NNII(R18)1 HH 1-10d 1.10.4 More preferred
conpounds of Section 1.10 1In a preferred enbodi nent

nds from Section 1.10, said compoun
@%@@%?@s of formula I-1 Oe: (RLl6) R2Z6 |_18§T&€1}Q /081098

1 (R18X HH 1.10.5 Conpounds of Section 1.10.4 wth
preferred RI6 noieties 5 1n a preferred enbodi nent of
compounds from Section 1.10.4, said conpounds have
structures of fornmula I-1 Of: RR18

with triflic anhydride and pyridine. Reaction of 15 with benzophenone hydrazone in the
presence of a palladium catalyst, preferably a catalyst containing the
bis(diphenylphosphino)ferrocene ligand, provides the hydrazone 16. Reaction of 16 with
ethanolic HCI at reflux provides the hydrazine 17, which can be combined with keto
nitriles of general formula 18 by further heating in ethanolic HCI to provide quinoline
pyrazole amines of formula 19. In another aspect of this synthetic sequence, hydrazone
16 can be converted directly to pyrazole 19 by the direct reaction with keto nitrile 18

upon heating in ethanolic HCI.

Ph

OH 0S0,CF, “NH
—_— — —
\
14 15 16
R2

HoN
i Y RZY\CN N NH,
o 18
—_—

[ |

N N
1 19

Scheme 5

Another preferred method for constructing Al-substituted pyrazoles is illustrated
by the general preparation of pyrazole acid 22 (Scheme 6), an aspect of A-COH 7
(Scheme 3). As indicated in Scheme 6, the union of a pyrazole 5-carboxylic ester 20 with
Al1-X 12, wherein X reprepesents a halide, triflate, or boronic acid suitable for direct
transition metal—catalyzed couplings with pyrazoles 20, provides Al-substituted pyrazole
esters 21. Preferred conditions for such transformations involve mixing a boronic acid 11
[X= B(OH),] and esters 20 in dichloromethane with copper acetate and pyridine in the
presence of crushed molecular sieves, with or without heating. Preferred esters for this
transformation include ethyl, tert-butyl and benzyl esters. The esters 21 in turn can be
converted to acids 22 by standard conditions familiar to those skilled in the art, such as

saponification, acidic hydrolysis or hydrogenation.
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2 .A11-10f AL N HH 1.10.6 Conpounds of Section
1.10.5 with a nore preferred Al noieties In a

r erred enbodi nent of conpounds from o

w@i@/"g%{ﬁiai d conmpounds 10 have structures ofp%?rglism';/gsmsvs

-1 0Og: Wherein Al is selected fromthe group
consisting of Z4 1.10.7 Conpounds of Section 1.10.5
with a nore preferred Z6 noieties 15 In a nore
preferred enbodi nent of compounds from Section 1.10.5,
said con‘po%nds have structurgs of formula [;10h:
V\,hergi n Z6% s -C(0) NHR4, - NH r RL9 subst ted
pyrazol e; /\.1\ ounds ;of KD rl 2 WQi G &xeml y,
prefgrred AMand X2- E1 Mi eti esl In a prefefre

enbodi ment of conpounds of for#ul@ la, said &onpounds
have structuwees 5of fornmula |-l a: 2

Scheme 6

The synthesis of intermediates useful for the construction of compounds of
formula 1 wherein A and Al are linked by a C-C bond is shown in Scheme 7. In this
case, palladium catalyzed reactions (for example, Suzuki or Stille reactions) of A1-X 12
with a complementary component 23 or 24 provides compounds 25 or 26, examples of
general intermediates A-NH» 6 or A-CO;H 7, respectively. In this synthetic sequence,
the X- groups on the reactants 12 and 23 or 24 are moieties that undergo transition metal
catalyzed cross coupling reactions, such as halides or triflates and boronic acids or esters,
stannanes, silanes, organozincs or other organometallic moieties known by those skilled
in the art to be suitable substrates for such processes. The X-groups in Scheme 7 are
complementary moieties for cross coupling processes such that when A1-X 12 is a halide
or triflate, A-X 23 or A-X 24 will be a complementary organometallic, such as a stannane
or the like or a boronic acid or ester. Likewise, if A1-X 12 is an organometallic reagent

or a boronic acid or ester, A-X will be a halide or triflate.

X + A/Y & Y

| | Pd catalyst 1

A} X —— A1l

12 23 (Y =NHy) 25(Y = NHy)

= 24 (Y = CO,H) 26 (¥ = COH)
Scheme 7

Within Scheme 7, it will be understood by those skilled in the art that there are
additional synthetic equivalents for the Y-groups of 23 and 24 that can be used
interchangeably with NH; and CO;H with the addition of additional transforming steps.
For example, the Y group of 23 might also be a protected amino group such as N-Boc or
a surrogate amino group such as nitro that would give rise to compounds of formula 25

after acidic hydrolysis or reduction respectively. Similarly, it will be recognized that the
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wherein the Aring is pyrimdinyl. 1.11.1 Conpounds of
Formula I-11a which exenpli 'preferred Al Mieties

wa208s/04e6fs€r r ed enbodi nent of conpounds of fof’{,“l"!!'ll b8
la, sa{d conmpounds have 10structures of fornmula I§2-01/ 1%

1b: (R16)126)1 N, A/ NA .,,. \I1-11 / L.k..... )1) A2
I1(R18)1 HH 1.11.2 Conpounds of Fornula I-1 l1la which
exenpli6; preferred Al Mieties In a preferred

enbodi nent of conpounds of forrmula I-1 la, said

Y%d‘{@%gm%ﬁfv%ﬁféé hi?hslt'éHr%? @fild Whitk bsuld bd hddrolyzed @2an acid of
formula 26 by standard synthetic methods.

A non limiting example of Scheme 7 is illustrated by the preparation of

compound 29, an example of general intermediate A-NH; 6, above. Thus, commercially

5  available quinoline 6-boronic acid 27 can be combined with commercially available 5-

fluoro-2-iodoaniline 28 in the presence of a palladium catalyst to provide compound 29,

an example of general intermediate A-NH; 6, above.

B{OH); E

Scheme 8
10 Amines 2 (Schemes 1 and 3, above) useful for the invention can be synthesized
according to methods commonly known to those skilled in the art. Non-limiting
examples are illustrated in the following schemes. A general preparation of aryl amine
32, an example of amine 2, above, is shown in Scheme 9. Thus, chloropyridines of
formula 31 are reacted with phenols of formula 30 in the presence of base such as
15  potassium tert-butoxide. Reactions are generally conducted at temperatures between 0 °C
and 150 °C in solvents such as dimethylacetamide, dimethylformamide or
dimethylsulfoxide. Some non-limiting examples of general synthetic Scheme 9 are

shown in Schemes 10-12, below.

HzN\(\ | (\25)1-3 sz\r\ . (/%B)U
/ \/—,—OH + 01/1\/ —_— |/ \/)—O’R/N
(r18), (R16) .5
30 31 3z
20 Scheme 9

In Scheme 10, commercially available 3-fluoro-4-aminophenol is reacted with

potassium tert-butoxide and chloropyridines 34 or 35 to provide amino ethers 36 and 37
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1.11. 3 Conpounds of For,nula I-1 1la which exenpt i
preferred Al Mieties In a preferred enbodi nent of

of forrmula I-11a, said conpounds
W@?E‘Bw&g@s of formula I-11d: R 16)1 .pt1, (%%&f?””i’%‘””
A NHHZ20 1.11.4 More preferred conpounds of
Sectlon 1.11 WD 2008/ 046003PCT/ US2007/ 081098 In a
preferred enbodi nent of conmpounds from Section 1.11,
sai d conmpounds have structures of fornula -1 le:

R2 AIN ( 6126\\JN111eI nd
respretieglye | B Preered SRk o rsbléfté%fB 34668 Thgratiisetatide ot o

temperature between 80 and 100 °C.

R o — OO

36 R=CH;)
i $ ﬁ;{) 3 (R=H) *
Scheme 10
5 In a similar manner, commercially available 2-methyl-4-aminophenol 38 is

combined with chloropyridines 34 and 35 to provide amino ethers 39 and 40, respectively
{Scheme 11).

ged o — OO

39 (R=CHy)
3o 0 R-H)
Scheme 11
i0 Scheme 12 illustrates the preparation of meta-substituted pyridyl ether amines 47

and 48, examples of general intermediate 2, above. As shown in Scheme 12,
commercially available 2-chloro-4-fluorophenol 41 is treated with methyl chloroformate
to provide carbonate 42. Nitration under standard conditions then provides adduct 43.
Hydrolysis of the carbonate provides phenol 44. Concomitant reduction of both the nitro
15  and chloro moieties provides aminophenol 45. Treatment of phenol 45 sequentially with
potassium tert-butoxide and 3,5-dichloropyridine and heating in dimethylacetamide
provides the compound 47. Removal of the chlorine atom of 47 by hydrogenation

provides the amine of formula 48, an aspect of general amine 2.
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5 1n a preferred enbodi nent of conmpounds from Section
1.11.4, said conpounds have structures of fornula

w0 Jobbioasoos H H 1.11. 6 Conpounds of Section 1. ié'%‘/%sé’ﬂhi/ﬁhm%

a nore preferred Al noieties In a nore preferred
enbodi nent of conpounds from Section 1.11.5, said
conpounds 10Ohave structures of fornula I-11g: H HF

Wherein Al is selected fromthe group consisting of
1.11. 7 Conpounds of Section 1.11.5 with a nore
preferred Z6 noieties 15 In a nore preferred

enbodi nent of conpounds from Section 1.11.5, said

ounds, have structweg of fornulagl-1lhyy R B Z6 R2
Nlr%)‘@i —_—

QCO;Me Q2N OCO;Me
42 43
!
oC — . L, Pbove
_———-.-.—.———>
ON OH
- 47 R=C)
38 R=H)
Scheme 12

Amines of general formula 2 can also be prepared by the general route shown in

Scheme 13. Thus, halo pyridine 49 (X is halogen) or halo pyrimidine 50 (X is halogen)
can be converted to Z6-substituted pyridine 51 or Z6-substituted pyrimidine 352,
respectively. There are several methods through which this can be accomplished,
depending on the nature of the Z6. When the Z6 moiety is attached to the Q-containing
ring through a Z6 nitrogen atom, preferred methods include heating compounds of
formula 49 or 50 with an excess of the amine Z6-H either neat or in a solvent such as N-
methylpyrrolidinone, DMF, DMSO or an alcoholic solvent at temperatures ranging from
RT to 200 °C. For the case of aryl and heteroaryl amines Z6-H, additional preferred
methods include the heating of compounds 49 or 50 with an excess of the amine Z6-H
and an acid catalyst (for example, TsOH, HCl, HOAc or the like) in a suitable solvent
such as DMF, DMSO or an alcoholic solvent. Additional preferred methods for aryl and
heteroarylamines Z6-H include combining Z6-H with compounds 49 or 50 in the
presence of a transition metal catalyst such as a palladium catalyst in a suitable solvent
like 1,4-dioxane or DMF with heating if necessary. When the Z6 moiety is attached to
the Q-containing ring through a Z6 oxygen or sulfur atom, preferred methods include
heating 49-50 with alcohol or thiol Z6-H in the presence of a strong base (for example,
NaH or potassium tert-butoxide) either neat using Z6-H as the solvent, or in a polar
solvent such as DMF or DMSO at temperatures ranging from RT to 200 °C. When the
Z6 moiety is attached to the Q-containing ring through a Z6 carbon atom, preferred

methods include contacting compounds 49 or 50 with a species of formula Z6-M in the
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HHF wherein Z6 is -C(0)NHR4, -NHR4 or R19 substituted
pyrazole; 1.12 Conpounds of Fornula |la which exenplify

r r A and X2-El1 Mbieties In a pref
W@&E‘%’g’f{?@:ﬂt of conpounds of formula Ia, sgi d"‘?ﬁh@g‘{%" 098

have structures 5of fornmula I-12a: AINN 1(RIB)1 HH

wherein the Aring is pyridinyl. 1.12.1 Conpounds of

Formul a 1-12a which exenplib, preferred Al Mieties

In a preferred enbodi nent of conpounds of formula I-1

2a, said conpounds have 10structures of fornula I-1
pregence (oRag)all gdiam icatapyst, wheteimM fg\e specissi that partipipaiep i (rarpition-

ol A Bl R Pl LS
nof lrhi?ed, toslmmincmrqlsobmdmclwtes, site, tdlkyl s, sdicof,onagnkau, [thium,
ang gl:um}nSum. Optionally, the transformations shown in Scheme 13 may be performed
5  with microwave heating. Tt will be understood by those skilled in the art that the Z6
moieties introduced in Scheme 13 may contain optional protecting groups that will be
removed in subseéluent transformations (not shown). Some non-limiting examples of

general Scheme 13 are shown in Schemes 14 and 15, below.

76
HzN \A
\(\_of LN W |
/\/ Q. 2N /\/ N2
(R18) 3 (R18)
49(Q=CH) 51(Q=CH)
300Q=N 52(Q=N)
10 Scheme 13

In Scheme 14, phenol 33 and 24-dichloropyridine (51) are combined using
general Scheme 9 to provide the chloropyridine 52. Further reaction of chloropyridine
52 with the N-methylpyrazole boronate 53 in the presence of palladium
tetrakis(triphenylphosphine) provides 54, an example of general amine 2.

F
HoN c SR F. NN
+ | — |
/N /N
OH HoN

3

15 |
Scheme 14 i

Scheme 15, shows the preparation of amino pyridine 35 from chloropyridine 52
by the general route of Scheme 13. Preferred conditions for this transformation include
the contacting of chloropyridine 52 with isopropylamine in N-methylpyrrolidinone with

20  microwave heating.
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(R16), /r A, N (R18)1 HH I-12c 1.12.3 Conpounds of
Formula |-12a which exenpli & preferred Al Mieties In
sed enbodi ment of conpounds of fornu 2
sa|39%§ﬁ%ounds have structures of fornula I_kgg&sﬁéﬁmums
1.12.4 More preferred conmpounds of Section 1.12 1In a

preferred enbodi nent of conpounds from Section 1.12,
said conpounds have structures of formula I-1 2e:

(1116)i \\f". ."1,26 ...AANNI(RL8), H
H
1PrNH-, F [a] SN N
TCVCV BOR GRS
Scheme 15

Scheme 16 illustrates an alternative preparation of compounds of general formula

1, represented by the preparation of urea 61. In the instance when general amine 2 is

primary (R3 = H), amine 2 can be converted to an isopropenyl carbamate 36,
trichloroethyl carbamate 57, or 4-nitrophenyl carbamate 58 by reaction with isopropenyl
chloroformate, trichloroethyl chloroformate or 4-nitrophenyl chloroformate, respectively.
Alternatively, by analogy to Scheme 2, amine 2 (R3 = H) can be converted to a discrete
isocyanate 59. By analogy to Scheme 1, reaction of carbamates 56-58 or isocyanate 59

with R3-substituted amine 60 provides urea 61, an example of general formula 1.

(26) (26)l T
N —
RS\N/XZ X3, //Q1 /ll\ ,L s ,X3 Ao K
N ) ' ’
D
s az
2(R3=H) 56 (R = NHCO.C(CH;)CH,)

57 (R =NHCO,CH,CCl3)
5_& (R = NHCOZ(4-N01C5H4)
o (26) 59 (R =NCO)

Scheme 16

An additional subset of ureas of general formula 1 can be prepared as illustrated
in Scheme 17. In the instances when R3 is not H, the mono-substituted ureas 1 or 61 can
be optionally further transformed into bis-R3-substituted ureas 62 (Formula 1). Thus, in
Scheme 17, exposure of 1 or 61 to alkyl halides or cycloalkyl halides in the presence of a
base, for example potassium carbonate, sodium hydride or potassium tert-butoxide in a
suitable solvent such as DMF provides ureas 62 wherein the newly incorporated R3
group is alkyl or cycloalkyl. Alternatively, exposure of ureas 1 or 61 to copper(Il)
acetate and Z3-substituted phenylboronic acids [See: Chan et.al, Tetrahedron Lett. 2003,
44, 3863-3865; Chan et.al, Tetrahedron Lett. 1998, 39, 2933-2936; Chan, D. M. T.
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1.12.5 Conpounds of Section 1.12.4 with preferred RI 6
noi eti es 5 In a preferred enbodi ment of corrpounds from
Section 1.12.4, said conpounds have structures
WP&PW%P"? 12f: RIB Z6 1-121 HH 1.12.6 CorFEEGm%"”B‘F‘“”
Section 1.12.5 with a nore preferred Al noieties
In a nore preferred enbodi nent of conpounds from
Section 1.12.5, said conpounds 1Ohave structures of
formula I-12g: VWerein Al is selected fromthe

reffokagher i dSBhoF e SPILHOGE) R Blh 6 sdogoys Rt ibstiied rees

whered @6 h@@lyﬁﬁ%%ﬂrﬁ&d‘kws’zﬁmwféq?hédy@m Section 112.5,
said conpounds have structures 0 fornula |-12h

0 (Z6%
A\NJLN/XZ\E1/X3\/ ' » Al /lk xz 1 XS /\/01 Al /U\ / \ / |Q1
A Ra |\Q2J K3 Kc.12 \o'zJ
1(R3I#H) 62 61 (R3#H)
Scheme 17

General amines A-NH; (6) wherein the A-ring is isoxazole can be prepared by the
methods described in Scheme 18. Many examples of R2-substituted aminoisoxazoles 64
and 65 are commercially available. They can also be prepared from common keto nitrile
intemediates 63 by condensation with hydroxylamine either under acidic or alkaline
conditions as described in the literature (Takase, et al. Heterocycles, (1991), 32, pp
1153-1158). Bromination of isoxazoles 64 or 65 using standard conditions (see: Sircar,
et. al. J. Org. Chem (1985), 50, pp 5723-7; Carr, et. al. J. Med. Chem. (1977), 20, pp 934-
9, Chan et al., US 5514691) provides bromo isoxazoles 66 and 67 respectively. By
analogy to Schemes 7 and 8, 66 and 67 can be converted to Al-containing amino
isoxazoles 68 and 69, examples of general amine 6 and 25, through palladium-mediated
couplings with reagents of formula A1-M (70), wherein the “M” moiety of A1-M is a
moiety that participates in transition metal catalyzed cross coupling reactions, such as a
boronic acid or ester, stannane, silane, organozinc or other organometallic moiety known
by those skilled in the art to be a suitable substrate for such processes. Using the general
methods of Schemes 1 and 2, amines 68 and 69 can be converted to ureas of general
formula 1. It will be understood by those skilled in the art that the Al-moiety of 68-70
may contain protecting groups that may be removed prior to or after conversion to ureas
of formula 1 by appropriate de-protection conditions. It will be further understood that
the amino group of 64-69 may be optionally protected with a suitable protecting group
(such as a tert-butylcarbamate) if desired to facilitate the bromination or palladium

coupling steps.
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wherein Z6 is -C(0)NHR4, -NHR4 or R19 substituted
pyrazole; 1.13 Methods 5 1.1 3a Methods of Protein
“Npgmp@k&gn The invention includes nethods of perus2007/081008
nodul at1 ng kinase activity of a variety of kinases,

e.g. C Abl kinase, bcr-Abl kinase, FlIt-3, c-Kit,

PDGFR, VEGFR, c-MET, the HER famly of Icinases and

the Raf fam |y of Icinases. The kinases may be

wi | dt ype ki nases, oncogenic forns thereof, aberrant
fusion proteins thereof or polynorphg,af any of the

f or egoi ng. The nmet hod conpra-ses thegst ep of o—N
contactig Kih,NaSE SPeci gsAN N,_pO‘er‘O‘H'ndﬁz_Qﬁ)\)h@Hz
i nvention ang especially those [set forth in sec{ions
1.1-1.12. fhe | cinase species rfay be activated 6f
unactivatgd, and the species mé# be nodul ated by
phosphory| ®fons, sulfation, fatty acid acyl ations

gl ycosyl ati ons, nitTosyl ation, cystinylation (i.e.
proxi fal cRysteine residues in the kinase react with
eact gt her to forma disulfide bond) or 15 oxidation.

The |ci hasg@activity may be selected fromthe group

consi st of catalysis of phospho transfer reactions,

i nhi bitioh of phosphorylation, oxidaty,gn or
niLrosyIatbgn of Sﬁid kinafe R¥-cAnot hemenzyme_q
enhancengent QL phospier yl at ifo r eddet®n or
denitrog§lat|oﬁg§f sai d ki f¥se by 'dhot her eﬁ%j%f%\NW

ki nase cel | 8 ar localization, amnd recruitnent ofs other
proteins into signaling conpl exgs through nodul @ ion

of kinase 20 conformati oQchelnelig3b Treat nent Met hods

The BRLOAS (0KcAMR: 19)4BHek 99 afid 98 kRGPIESE dnbAl Afihes A-NH,

i ndividuals suffering froma conditlion selected from

(6) tréherpin the Auingi is dsatlgazeie, cam be prepated 3 papR ot iStleama i by the

5 BT 1R B T Shods OMROUToOP SNSRI B 1
argls ik aieaddeyssibleoby nedthasle atesaribed In thellitt@ypure 48ek; dHepdes 85, WO

. . Limted T .
943 i) B R etk R rpEAR e R SR B T 508). Using
thk @Shepdl rdthddsiof Sclidhes daind@) dmpel FBand s cidwy @alerted to ureas of

chronic el ogenous | eukem a, acute |ynphocytic
g?@ﬁi@ﬁ?ﬁgﬁother myel oproliferative disorders,

gastrointestinal stromal awmnors, age-rel ated macul ar
degener ati on, hyggzﬁgiinogﬁmlic syjdhone,
gl i obl ast omas, w2 NKancer, R NHE cancer,
prostate cancer, |ypg cancers, brea cancers, kidney
cancers, cervical G rci nomas, nmetastasis of primary
solid tunor secondary sites, ocul ar #i seases
characterized by hyperpro|iferation leading to
bl'i ndness i ncl udi ng vari ousg,fetino aghies, i.e.
di abetic 5 retinopat and—age-rel macul ar
degeneration, r oNegk art hri tReS, Mhomas, col on
cancer, thyroid canger, a disease caysed by a mutation
in the RAS-RAF- MEKERK- MAP ki nase pathway, human
10 i nfl anmati on, rheumatoidS ondylitis, osteroarthritis,
asthma, gouty arthritis, g%ﬂﬁ , septic shock
ano oxi? shock, Gram negative sepsis, toxic shock
2. yn fB¢Sadult respiratory distress syndrone, stroke,
GERPAMBIOR: 1@ 0l ativting soMIGhS chibBiNTR acl¥E(0I58! minSE N9 ed) and
soriasis, restenosis, chronic obstructive pul nonar
15 DRPA4ATS mibeinb 5P e3bwpkviorsns 18 ad) g E s pdded M 6bt mmol,
reaction, Chron's disease, ulcerative colitis,
i nfl ammat ory bowel di sease, pyresis, and comnbi nations
thereof. The adm nistrationsgrethod is not critical,
and may be fromthe group consisting of oral,
parenteral, inhalation, and subcutaneous.
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15 1.14 Pharmaceuti cal Preparations The conpounds of
the invention, especially those of sections 1.1- 1 12,

f a part of a pharnmaceutical conpos
‘ngﬁﬁﬂ%%ﬁg one or nore such compounds with a$ cHbsHbostoss

pharamaceutically acceptable carrier. Additionally,
the conpositions may include an 90additive sel ected
fromthe group consisting of adjuvants, excipients,
di luents, and stablilizers. 2.Synthesis of conpounds

t t The Qunds, of e _
5 QS B SRS a5k 2Ry S B RPPatR ARirBLO A gmol, 1.50 eq)in
dié:Qa€ Ra8 8&de8land ThMxZR0 /a0 hdR4Dat §5‘—1(E)CbCDeAﬁ&b23h thé completcd

2005, incorporated by reference, and by the genera
reaclipm e coledtiARE dilters withthate| aﬁdtqafga@edqéﬁtés t@é}%(%xhndﬂw
co{ij!gﬁ]l??gaés of %g{n]g?%%@%?um ECI (lx) r eaal e@ pr epar ed )
drieg (Mg€Ounfitiered inchenapemtedfto gmeheatruﬂ@pwdma which wis purified by

ﬂaé’es)?‘ﬁxrﬁﬂ %r%a a\ypﬁ?‘oa%%,%‘&l[ . Gar L{rrogat es 4

richloroe car 5 (i sopropenyl
carbanmates). Preferred condltlons for the preparation

E:@x‘é};ﬁ%‘g.g %i-gz?;%i&x%gzr- ngéq%holz(? rlg\g 8ot dlf Shd Fransde 439 (Fs g, 8.9
mri6) 8444 GofBied / dySEROproOHLEO 8f IMXahipte mzeﬁ:e ﬁﬁd@f 4-84-amino-2-
tertiary hase such, as $$|soprop Ieth

fluopapBenor Vs MrRELYPICRRMHE 0P o 1 ./cn@eféar o HOY MR qPMS0cdS) 5
ﬁZ(t dy%tdﬁmkfloﬂmfﬂ'(ﬁw =Gi R} %)W':&&%'ﬁ@mm, 1H), 7.1 (m, 1

rahydrofuran or 1,4-di oxane at a tenper

H)bémrvéte-ﬁ =9 Had HB6.5¢ (fér/ al h2rd.oHzof H),ior (ﬂén@’r Bg. 1.6dn 1
115 BPWr s PHS 29RYE: J = 4.8 Hz, 3 H): MS (ESD) m/z: 262.1 (M + H™.

Example A2: A solution of 4-amino-3-fluorophenol (2.00 g, 15.7 mmol) in anhydrous
DMA (32 mL) was degassed by evacuation of the head space and backfilling with argon
(repeated 3x). The solution was treated with potassium tert-butoxide (2.12 g, 18.9 mmol)
and the resultant mixture was sonicated briefly to bring all solids into the solvent volume
and was stirred at RT for 30 min. Example A22 (2.68 g, 15.7 mmol) was added. The
reaction mixture was degassed a second time and the reaction mixture was heated to 100
°C overnight under argon. The reaction mixture was poured into ethyl acetate (400 mL)
and washed with water (3 x 100 mL) and saturated brine (2 x 100 mL). The combined
aqueous was extracted with EtOAc (100 mL). The combined organics were dried
(MgS0;), concentrated in vacuo to a brown oil and purified by silica gel chromatography
to provide 4-(4-amino-3-fluorophenoxy)-N-methylpicolinamide (3.18 g, 77% yield). 'H
NMR (400 MHz, DMSO-ds) & 8.76 (m, 1 H), 8.48 (d,J =5.7Hz, 1 H), 7.36 (d,] = 2.6
Hz, 1 H), 710 (dd, J = 5.7, 2.6 Hz, 1 H), 7.02 (dd, J=11.8,2.6 Hz, 1 H),6.86 (1,J = 9.8
Hz, 1 H), 6.79 (dd, J = 8.9, 2.5 Hz, 1 H), 5.23 (s, 2 H), 2.79 (d, ] = 4.9 Hz, 3 H); MS
(ESD) mv/z: 262.0 (M+H").
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5 Schene 1 As shown in Schenme 2, isocyanates 3

can be prepared fromamnes A-NH2 6 with phosgene, or

v@omgl\ﬁﬁﬁe equi val ent such as di phosgene, ”Egﬂ%ﬂ)ﬁﬂ@sqws
I car bonyl i m dazol e. Trichl oroethyl carbamates

and i sopropenyl carbamates 5 are 10 readily prepared

fromamnes A-NH2 (6) by acylation with trichloroethyl

chl orof orrnate or isopropenyl chloroformte by

standard condi tions fam' liar to those skilled i n t he

By LN GO P o 5 TR 70, 85

a:ﬁlpmapxunﬁﬁ-lmtmhdl@(Mmg,nmemu el tihe asirtncewad stmedl oj'emdght at

R{rh 200 ER RS PSRBT e ST T Atk 283 o and
o%sﬁﬁhlﬂ%@ﬂ)‘éﬁﬁé (B8 A€ BRI v Bt nfi¥stieoras t@é}l warmed to

-NC=0A. /1?2 HOO0013A, Or aOrN0 6 A5 Sche
S%da m ﬁﬁéﬁdl for 24 brdaneltee Hask ke wag pooledsts BB E ifuted with

bﬂﬁ{eqfi’@(f &, 2 Eﬁ@éﬁn%@t@@%ﬁleﬂﬁl ACtS(3 % W/miNeThdofibitRe @Y acetate

I n- sl generated acyl azides (Curtius
emaﬁs rVegng) ewehﬂd) widls s@cratqdoﬁOdmblcmhmsém €1em3), waterf Gral) and

bt%?e ﬂéd §$§1 F%&%E Jnh ?}aclyoxgl %ﬁ@c? : \Qa co%
y phosphoryl azi iMma sol ven
ctsomhtogapﬂy td;—)dﬂ:]d)?éﬂhk)roﬁ (diﬂmtdpyhﬂm&aﬂnky)henzmMme as a thick oil

BieE el e PR Rl CHYRIRTsoR6” 2552 s 2.

6.365301(dd, e BISE {s|IBH), easrmmmaﬁl),- 7.45-7.6@6h; 1H), 8.26 (s, lH), 8.39

(s, 1H). MS (ESD m/z: 239.0 (M+H").

Example A4: A mixture of Example A10 (4.6 g, 19.3 mmol) and 10% Pd(OH),/C (0.5
g, 0.35 mmol) in EtOH (50 mL) was stirred under a H; atmosphere at RT for 3h. The
mixture was filtered through Celite® and washed with EtOH. The filtrate was
concentrated to give 2-fluoro-5-(pyridine-3-yloxy) aniline (3.5 g, 88 % yield). 'H NMR
(300 MHz, DMSO-d;) 6 8.53 (d, J=2.4 Hz, 1 H), 8.48 (d, ] = 3.9 Hz, 1 H), 7.80-7.69 (m,
2 H),7.05(dd,J =111, 8.7 Hz, 1 H), 6.53 (dd,J =7.5,3.0 Hz, 1 H), 6.28 (dt,] =8.7,3.3
Hz, 1 H); MS (ESI) m/z: 205.3 (M+H").

Example A5: To a solution of 2 4-difluorophenol (2 g, 15.4 mmol) in CH»>Cl, (20 mL)
was added triethyl amine (3.21 ml, 23 minol) and ethyl chloroformate (1.77 ml, 18.4
mmol) at 0 °C. After stirring the mixture for 1h at RT, sat. NaHCO; solution (30 mL)
was added, the organic layer was separated and the aqueous layer was extracted with
CH,Cl; (1x25 ml). The combined organic layers were washed with brine, dried (Na,SO,)
and concentrated to afford 2,4-difluorophenyl ethyl carbonate (3.11 g, 100% yield) as a
liquid.

To a solution of 2,4-difluorophenyl ethyl carbonate (3.1 g, 16 mmol) in sulphuric
acid (10 mL) was added fuming HNO; (0.78 ml, 19 mmol) slowly, keeping the internal
temperature around 0 °C. After 15 min ice cold water (70 mL) was added, the product
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R3, X2N /X3 "5/01 EljJ 0(Z6): Au A . j, ..o o o oo..,
NyEI[..,...t. ) R302 A- CORH 7  Scheme 3 Many

xi st for the preparation of am nes A:
Wg%&g’%‘g A- CO2H 7, depending on the natureP@Fhﬁgﬁ%’%sm”
A-noi ety. Many such met hods have been described in 5
detail in WD 2006/ 071940, and are incorporated by

reference here. Preferred synthetic nethods are
outlined in the foll ow ng schenes for the non-limting

| (n A 1-substituted- 120l
WP SBIRUHRPIY cBh Sttt SO SR Ere e o wished
will brreCdip Wa, 98,) iahd UStceatRE) oS @8Rt product as a thick Syrup.

A -‘subst ituted, "pyrazole amnes 10 (a preferred aspe
Thinigp prodycp wes disgeiuedeinpmethpnol 430 LA #ne toyhis pelution was added
2 1 E; / | . _ . . . .
So%?e% ep}?@&&'gghgft o) s@odr?@%ﬁllﬁts Fans g‘}aﬁgtﬁxf%cfn‘fogégﬂ %}ﬁ/{ P The
mivBia¢ waghiiteredeartdathe ffiltatd-wely econcertrated. dhe résnltingsolid was dissolved

o AR R St S b B
witly GHaZio (825 mby, thbeomblned dirganicTRéa vt SQLHUI wigh Bfine, dried
(Ngz??)i?grpde Qo%geenng e rtgza%%?d 5?45%&?&?%1@0% ex?ofl (5.% rgr,w&%%Ayll'e-lé. 'H
NMR’ (400 MHz, Acetone-ds) 6 9.59 (s, 1H), 7.78 (t, /= 7.2 Hz, 1H), 7.45 (t, J = 10.4
Hz, 1H); MS (ESI) m/z:176.0 (M+H"),

To a suspension of 2,4-difluoro-5-nitrophenol (1.01 g, 5.77 mmol) in EtOAc was
added palladium hydroxide (0.08 g, 0.57 mmol) and the resulting shurry was stirred under
a hydrogen atmosphere for 6h. The mixture was filtered through a Celite® pad, washing
with EtOAc (2x10 mL) and the filtrate was concentrated to afford 5-amino-2,4-
difluorophenol (0.8 g, 96% yield) as a solid. 'H NMR (400 MHz, DMSO-dg) 6 9.28 (s,
1H), 6.91 (t, / = 7.2 Hz, 1H), 6.35 (t, J = 8.8 Hz, 1H), 4.84 (brs, 2H); MS (ESI)
m/z:146.0 (M+H").

To a solution of 5-amin0-2,4-diﬂuorophenol (0.3 g, 2.07 mmol) in DMSO (2 mL)
was added potassium t-butoxide (0.23 g, 2.07 mmol) at RT. After stirring for 1h, 3,5-
dichloropyridine (0.37 g, 2.5 mmol) and potassium carbonate (0.14 g, 1 mmol) were
added and the mixture was heated to 190 °C for 1h in microwave reactor. Water (30 mL)
was added, and the product was extracted with EtOAc (2x35 mL) and the combined
organic layers were washed with brine solution, dried (Na;SOs), concentrated in vacuo
and purified by chromatography (EtOAc/hexane) to afford 5-(5-chloropyridin-3-yloxy)-
2,4-difluorobenzenamine (0.35 g, 66% yield) as a solid. 'H NMR (400 MHz, Acetone-dg)
0 8.33 — 8.30 (m, 2H), 7.44 (t, /= 2.4 Hz, 1H), 7.13 (1, J = 10.8 Hz, 1H), 6.78 (t, /=8.4
Hz, 1H), 4.85 (brs, 2H); MS (ESD) m/z: 257.0 (M+H").

To a solution of 5-(5-chloropyridin-3-yloxy)-2,4-difluorobenzenamine (0.35 g,
1.4 mmol) in 1M HCI solution (10 mL) was added Pd/C (0.015 g) and mixture was
shaken on a Parr apparatus under a hydrogen atmosphere (40 psi) for 24h. The mixture
was filtered through Celite® and the filter pad was washed with water (2 x 5 mL) and the
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15mherein X represents a halogen or triflate noiety.

111 A - R A non-limting exanple of

fhsi s illustrated by the preparation of

Vﬁggfgﬁﬁene 5 and the acconpanyi ng exanpl es). qﬁﬁ%ﬁ&Mﬁﬂws
commerci al Iy avail abl e 206- hydr oxyqui nol i ne 14 can be
converted to trifluoronethanesul fonate 15 by treat nent
with triflic anhydride and pyridine. Reaction of i 5
mﬁth benzophenone hydrazone in the presence of a

I
e bi s(é&?“ﬁ%1 ye?is 0S p{ﬁ%og);h er%é@é%@qaﬁ &grga?%]\l/&ldgaqt This
cctrhpridﬁy dvas 20tealized “maeat IO NaHt:qi golmvnwt:m tlﬁé frae ainixre ddfFacted into
r vi des .t he razi ne ich can be. . .
ElA Ch S0 L Reith SOTPET pniG ey ar VRDEaIL ey gried
(NdéBOK)%d E&ﬂiehtﬂﬂed t% y@élhl amhﬂ@orbl@(pyﬁdlmqnmquwaﬂimm 19g,

razol e ami nes formula 19. In anot her ect
65%, L

yield) at h8alide Hé\‘.MBr{é@O M rAcetone-doed 833 b ‘%éfﬁvgﬂl deh7 -
7% I@Chy 7t09 (PYL%CH iz %%)b& 76 fer digTua8s, 1?1‘}“19? Hé‘%f-h %H tMs S (ESD

keto ' nitrile’ 18 upon ating in ethanolic
H¢4293Q@@dﬁbhe 5 Another preferred method for
constructing Al -substituted pyrazoles is illustrated
by the general preparation of pyrazole acid 22 (Schene
Eﬁ)mp&nA&s péc tolutionAe L@ hido-bSeeseln€0. H)1. gAS.44 ndinoBt imdarihiydrous

asteenende  13)° s ek PR e fiec e PR i s et

bﬁtbkifib €0.33 g, @.9308Mm01) v dércirghns The aéalceo:f Bixtehe rwa@ borliéated briefly to
transitign netal -catalyzed couplings wth razol es

suspendllosplid auattay insthe Savig yokuney s zeiction 3 figthgmstired 2t RT for
3Pnfhe rEﬁﬁ{nﬂE’ Adh b 2N gf Dhq W)Bﬁﬁﬁﬁlﬁife&’ %H@F.Heq'@s%lthﬁi\ﬁﬂilxﬁﬁe was

m Xi ng boroni c aci 2] and esters 20 in
h@ﬁTQﬂ'ﬂOdIOQ rTetavamighhi The é@qi rea@tmratmawas psttitieneddetvreen ethyl

o B G0 B OIS TIRGRHL B e e v

x 20 anigfapd sattuiated brine (21x120 etll)y [The tenbinblidgukosphiades weyd extracted
w?tﬁt e%gy? 'acc-:l:cgt% (SSt 56 Sm.|51 Jl"fl]e E&%ﬁ‘mg@ grgké)gic phases were dried (MgSO,),

concentrated in vacue, and purified by silica gel chromatography (EtOAc/hexanes) to

provide 4-(4-amino-2-methylphenoxy)-N-methylpicolinamide (530 mg, 84% yield) as a
yellow foam. 'H NMR (400 MHz, DMSO-de) § 8.75 (m, 1 H), 8.45 (dd, J = 4.6, 0.5 Hz,
1 H),7.27 (dd, ] = 2.6, 0.4 Hz, 1 H), 7.04 (dd, J = 5.5, 2.6 Hz, 1 H), 6.78 (d, ] = 8.5 Hz, 1
H), 6.53 (d,J =23 Hz, 1 H), 6.48 (dd, J =8.6,2.5 Hz, 1 H), 5.10 (5,2 H), 2.78 (d, ] = 5.0
Hz, 3 H), 1.93 (s, 3 H); MS (ESI) m/z: 258.0 (M+H").

Example A7: Using a procedure analogous to Example A2, 4-amino-3-fluorophenol (14
g, 0.11 mmol) and Example A25 (16 g, 0.10mmol) were combined to provide 4-(4-
amino-3-fluorophenoxy)picolinamide (8.8 g, 36% yield). 'H NMR (300 MHz, DMSO-
de) 8 8.46 (d, ] =5.7Hz, 1 H), 8.09 (brs, 1 H), 7.68 (brs, 1 H), 7.34 (d, J = 2.4 Hz, 1 H),
7.10 (dd, J = 5.6, 2.6 Hz, 1 H), 7.01 (dd, J = 5.7, 2.4 Hz, 1 H), 6.84 (t, ] = 9.0 Hz, 1 H),
6.77 (dd, J=5.7, 2.4 Hz, 1 H), 5.22 (s, 2 H); MS (EST) m/z: 248.1 M+ H™).
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famliar to those skilled in the art, such as

; i fication, acidic hydrolysis or hydrog .on.
ngﬁéﬂu&mgchene 6 The synt hesi s of intggﬁék?gvggums
useful for the construction of conpounds of fornmula 1
wherein A and Al are linked by a CGC bond is shown in

Schenme 7. In this 5 case, palladiumcatalyzed
reactions (for exanple, Suzuki or Stille reactions) of

- X t n 0 nent. 23 _or .2
2 abe Lokt 68 Bamgle b8 G 2BAaaoh T 2 i cthanol (6.0
mL)’Warmtda & £sv % foF2 116 e s6tveAtids femdRE RES Iré@wd prefdure and

this synthetic sequence, the X- groups on th

the eaidpares purtfiedrhy Slicacgel oojumgp éhli?maélgra@by fmaqowlsiﬁ delfframino-
I )

A Heh N pAiRl ABRROY LB (0 5, BANPIERS AR a6 Mtz

DMso@faL-S 748 (d1-bnidnbE, | B).I6ie@d. brdafo2 Hrﬁ?s ldi), 6{/Rdt, J = 8.8

NRREI A L D) 514,05 o by_shoge sk Lhgdad v 1RG5 4

art Sui tabl’é sub Tor suc préce
H2(4 1gﬂp 686 (4,7 Selocir [7Hpr5e080e D Heve6s ey, i)t 4%6n,fDH), 3.25-

ros oupl i 0 ch that when Al -X 12 is a
3-4?%2&%(?5&%&%@@%% A-X 24 will be a

conpl enent ary or ganonet al I i c such as a st annane or

the like or a horonic acid ester, kew se,

Example A% ordyafingatal af; @"?'Bat‘feﬁ’tz-”lé‘bp &’ b‘élsoﬁWEO%ci“Hj d¥0-

|
dugczt%lglﬁgl/dsr?xﬂaﬂ%la H(glg@( \Eajtﬂ ﬁﬁ'm‘})rw%-h (C?(%Eﬁh? in $)4choxa.ne (50 mL)

andtip-eagiqnymeire) wasciraied owermght at 110 °C. The reaction mixture was
concentrated in vacuo, neutralized with 3M NaOH and extracted with EtQAc (3x). The

combined organic phases were washed with brine, dried (MgSO,) and concentrated in
vacuo to obtain 4-(4-amino-3-fluorophenoxy)-N-methoxy-N-methylpyridin-2-amine (4.4
g, 99% yield). 'H NMR (DMSO-d) & 8.06 (d, J = 5.2 Hz, 1 H), 6.95 (dd, J=12.4,2.8
Hz, 1 H), 6.83 (dd, /= 8.8, 8.4 Hz, 1 H), 6.75 (dd, /=8.4,24 Hz, 1 H), 6.43(d,/=24
Hz, 1 H), 6.37 (dd, J= 5.6, 2.4 Hz, 1 H), 5.16 (s, 2 H), 3.61 (s, 3 H), 3.14 (s, 3 H); MS
(EST) m/z: 264.2 (M+H").

A mixture of 2-fluoro-4-(2-(methoxy(methyl)amino)pyridine-4-yloxy)aniline (2.0 g,
7.6 mmol) and 10% Pd/C (200 mg, 0.18 mmoal) in MeOH (15 mL) was stirred under a H;
atmosphere (50 psi) at RT for 48h. The mixture was filtered through Celite® and the cake
was washed with MeOH. The filtrate was concentrated to afford 4-(4-amino-3-
fluorophenoxy)-N-methylpyridin-2-amine (1.2 g, 68% yield). 'H NMR (DMSO-d;) &
7.86 (d, /=6.3 Hz, 1 H), 6.82-6.69 (m, 3 H), 6.18 (dd, /=6.0,2.1 Hz, 1 H), 5.84 (d,] =
2.1 Hz, 1 H), 5.41 (br s, 1 H), 3.62 (s, 2 H), 2.84 (d, I = 3.0 Hz, 3 H); MS (ESI) m/z:
234.2 (M+H).

Example A10: A solution of Example A24 (0.95 g, 7.47 mmol) and potassium tert-

butoxide (0.92 g, 8.2 mmol) in dimethylacetamide (2.0 mL) was degassed under vacuum
and backfilled with N, (4x) and then stirred for 30 min. 3,5-Dichioropyridine was added
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Wthin Schene 7, it will be understood by those
skilled in the art that there are additional synthetic
wWsbod/eds63t S for the Y-groups of 23 and 24 thpéT/ggﬁO-};;@mgs
used 20 interchangeably with NH2 and CO2H with t
addi tion of additional transform ng steps. For
exanple, the Y group of 23 mght al so be a protected
am no group such as N-Boc or a surrogate am no group
such as nitro that would give rise to conmpounds of

Vi r
kOBl B WP NS YO G ey BSOS ng Sred and
thie hgtraty \gasoqcplcaitraMl m g&duoadndoplbéiedrbyesmea gdr clromatogrephy to

PPigR SRR £ YRV TG b Rain 0.5 e badeniight], 16 R caoo
MK DMSO-df) 5X3eBE! A),i8249 (s) LHY, 7816, 1K), 7100 (pd, eipal@s IS8 Hz, 1

DU, Foboct Hiud Dbttt 2P 538 (vahiaME dEOD Tuz: 2392

(Mvirhol i ne 6-boronic acid 27 can be conmbined with
comercially available 5- fluoro-2-iodoaniline 28 in
the presence of a palladiumcatalyst to provide

ERAHRRA: “Rui - SRBIOASIEILE 1 PREILHEIELR DS 1

mgisdvand TBIEWAO.18dbrg, t ﬁeHMWéntDMﬁ (@ambewssystirted sit Bé‘dovernight

s«ﬂ%n? r“gll r}g{l(g\%ﬂbr{%h%} rgélfc%g gl;%g ”p%or\évsndg&eo‘v%lﬁh%:e 155 h’l ﬁzO (10
mILhandl mlhd pHi vy mjxlimies) ~8Abgemmgama}weparahe aduediis sdlytion was

ﬁév é Et%§§ a%ﬁil[ﬂg} %p&gﬁgé%glbg%lg Iayielss “S/Qrg%eé ﬁ\ngQ;),

concemrated in vacuo and purified by chromatography to afford 4-(4-amino-3-

fluorophenoxy)-N-(2-(tert-butyldimethylsilyloxy)ethyl)pyridin-2-amine (0.252 g, 67%
yield) as a light yellow oil. MS (ESD) m/z: 378.3 (M+H").

Example Al2: To a solution of Example A17 (7.5 g, 32.5 mmol) in EtOH (60 mL) was
added 1.0 M aqueous NaOH (10 mL, 100 mmol). The resultant mixture was heated at 85
°C overnight. The majority of ethanol was removed in vacuo and the concentrate was
diluted with water (50 mL) and washed with ethyl acetate. The aqueous layer was
acidified to pH 1-2 by the addition of 3 M HCI. The acidic solution was exiracted with
EtOAc (3 x 200 mL) and the extracts were washed with brine, dried (MgSQ,) and
concentrated in vacuo to give 5-(3-amino-4-fluorophenoxy)picolinic acid (6.2 g, 77%,
yield). 'H-NMR (300 MHz, DMSO-d¢) 8 8.40 (d, J=2.7 Hz, 1 H), 8.01 (d,/=84Hz, 1
H), 7.38 (dd, J=8.7,2.7 Hz, 1 H), 7.03 (dd, J=11.4, 8.7 Hz, 1 H}, 6.50 (dd, /= 7.5,3.0
Hz, 1 H), 6.26 (m, 1 H), 5.39 (br, s, 2 H); MS (ESI) m/z: 249.1 (M+H").
5-(3-amino-4-fluorophenoxy)picolinic acid (0.14 g, 0.56 mmol) was dissolved in
THF (3 mL) and stirred at 0 °C for 5 min. IM Borane (3.4 mL) solution was added
dropwise to the reaction mixture at 0 °C over a period of 30 min. The ice bath was
removed and stirring continued at RT for 7 hours. The reaction mixture was cooled in an
ice bath and treated with 3M HCI (5 mL). The solution was heated for 1 h at 50 °C. The
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formula 31 are reacted with phenols of fornmula 30 in
the presence of base such as 15 potassium

tert- xi de. Reactions are generally cond
Wbé%@?@% res between 0 C and 150 C in sol ve%&&ﬁgﬁ@&/osﬂ”
di met hyl acet am de, di net hyl f or mam de or
di net hyl sul foxi de. Sonme non-limting exanpl es of
general synthetic Schenme 9 are shown in Schemes 10-12,
bel ow. H2N -OH Rloi 1-3 30 (z) + cl1-3 H2N , 1rr----Ai
riri 1..... ... N A7 L i.,.N6)1.3, 20Sche
solgtion was washed ﬁg%ﬁltgfxc @5%“3'@ %’Fé‘ﬂ?‘if’u%}lﬁif"i \g%ﬁ goole.d in a0 1ce bath
and lehtriz6d 4viAMBNIONROA0! ThS sHRASH SFhs Wxtriut@D WRRSEWWAC (3x), the
tert-butoxi de and chl oropyridines 34 or 35 tq provide
comhingd) oegeRis, layess WeFRwashed with brine, dried (Na;SO4) and concentrated in

vacuo to obtain (5-(3-amino-4-fluorophenoxy)pyridin-2-yl)methanol (0.13 g, 98%
yield). 'H NMR (400 MHz, DMSO-ds) 5 8.24 (d, J = 2.8 Hz, 1H), 7.46 (d, J = 8.8 Hz,
1H), 7.40 (dd, J = 2.8, 8.4 Hz, 1H), 6.99 (dd, /= 8.8, 11.2 Hz, 1H), 6.40 (dd, J=2.8,7.6
Hz, 1H), 6.15 (dt, J = 3.2, 8.8 Hz, 1H), 540 (t, /= 5.6 Hz, 1H), 5.33 (5, 2H), 4.54 (d, /=
6.0 Hz, 2H); MS (ESI) m/z: 235.0 (M+H ™).

Example A13: NaH (100 mg, 3.3 mmol) was slowly added to a solution of Example
A12 (0.50g, 2.1 mmol) in dry THF (50 mL) at 0 °C. After 30 min, CS; (0.49 g, 6.4
mmol) was added and the reaction mixture was stirred at 0 °C for 1 hour. Methyl iodide
(2.4 g, 17 mmol) was added at 0 °C and the reaction mixture was allowed to warm to RT
overnight. The solvent was removed under reduced pressure to obtain the crude product.
The crude, O-(5-(3-amino-4-fluorophenoxy)pyridin-2-ylymethyl S-methyl
carbonodithioate (0.69 g, 2.1 mmol) was dissolved in toluene (5 mL) and tributyltin
hydride (1 mL) and AIBN (50 mg) were added. The reaction mixture was heated under
reflux for 3 hours. The solvent was removed under reduced pressure and the residue was
filtered and washed with CH;Cl,. The filtrate was evaporated and the residue was
purified by silica gel column chromatography to obtain 2-fluoro-5-(6-methylpyridin-3-
yloxy)benzenamine (0.26 g, 56% yield). 'H NMR (400 MHz, DMSO-ds) § 8.20 (d, J =
2.8 Hz, 1H), 7.30 (dd, J= 2.8, and 8.4 Hz, 1H), 7.25 (d, /= 8.4 Hz, 1H), 6.97 (dd, /=
8.8, 11.6 Hz, 1H), 6.38 (dd, /= 3.2, 7.6 Hz, 1H), 6.13 (dt, /= 3.2, 8.8 Hz, 1H), 5.31 (s,
1H), 2.44 (s, 3H); MS (ESI) m/z: 219.0 (M+H™).

Example A14: A solution of 4-amino-3-flucrophenol (0.20 g, 1.6 mmol) in 4 mL of
anhydrous DMA was treated with potassium tert-butoxide (0.24 g, 1.9 mmol). The
resultant dark-red solution was stirred at RT for 1 hour in a capped vial. 4-Chloro-2-
methoxypyridine (0.26 g, 1.6 mmol) was added and the reaction mixture was heated
overnight at 100 °C. Water (50 mL) was added and the solution was extracted with ethyl

acetate (3 x 50 mL). The combined organic layers were washed with brine, dried

60



10

15

20

25

30

WD 2008/ 046003PCT/ US2007/ 081098 respectively. The
preferred solvent for this transformation is

V%mg,b%b@cet am de at a tenperature between 89C%§203%§1098
3,3 -ay aat -H (Raz (R,- Il) Schenme 10 5

a simlar manner, commercially avail able

2-nmet hyl-4-am nophenol 38 is conbined with

chl oropyridines 34 and 35 to provide anm no ethers 39
and 40, respectively (Schenme 11). (R=CH3) (R 1.1)

(I@a%gbﬁ? cotedtBidd in vacuo and purified by silica gel column chromatography to
obtain 2-fluoro-4~(2-methoxypyridin-4-yloxy)benzenamine (0.20 g, 58% yield). 'H
NMR (400 MHz, DMSO-ds) 6 8.02 (d, /= 6.0 Hz, 1H ), 6.95 (dd, J= 2.8, 12.0 Hz, 1H),
6.82 (dd, J = 8.4, 8.8 Hz, 1H), 6.73 (dd, J = 2.0, 8.4 Hz, 1H), 6.54 (dd, J = 2.4, 6.0 Hz,
1H), 6.10 (d, J = 2.4 Hz, 1H), 5.17 (s, 1H), 3.81 (s, 3H); MS (ESD) m/z: 235.0 (M+H ™).

Example A15: A teflon capped vial was charged with 4-amino-3-fluorophenol (0.291 g,
2.29 mmol) and anhydrous DMF (2.3 mL). The resultant solution was de-gassed in vacuo
and backfilled with argon (3x). The vial was treated with sodium zert-butoxide (0.27 g,
2.41 mmol) under argon and quickly capped. The reaction mixture was stirred at RT for
1h. After addition of 4-chloropicolinonitrile (0.317 g, 2.29 mmol) and K,CO; (0.174 g,
1.26 mmol), the vial was de-gassed again and heated in a 90 °C oil bath overnight. The
reaction mixture was diluted with EtOAc (60 mL) and washed with brine (25 mL). The
aqueous phase was back-extracted with EtOAc (50 mL). The combined organic layers
were washed with brine (25 mL), dried (MgSOs), concentrated in vacuo and purified by
chromatography to afford 4-(4-amino-3-fluorophenoxy)picolinonitrile (0.162 g, 31%
yield) as a colorless oil. 'H NMR (DMSO-ds) 8 8.56 (d, /= 5.6 Hz, 1H), 7.62 (d, J=2.0
Hz, 1H), 7.14 (dd, /= 6.0 , 2.8 Hz, 1H), 7.03 (dd, J=11.6, 2.4 Hz, 1H), 6.88-6.77 (m,
2H), 5.25 (s, 2H); MS (ESI) m/z: 230.0 (M+H").

Example A16: A solution of 5-amino-2-chloro-4-fluorophenol (100 mg, 0.619 mmol) in

degassed dimethylacetamide (2 mL) was treated with potassium t-butoxide (83 mg, 0.743

mmol) and 5-chloro-2-cyanopyridine (86 mg, 0.619 mmol). The resultant mixture was .
heated to 80 °C overnight, then cooled to RT and diluted with water (10 mL). The

mixture was extracted with EtOAc (30 mL). The organic phase was washed with water

(3 x 30 mL) and brine (30 mL) dried (Na,SQ,) and concentrated in vacuo to provide 5-(5-

amino-2-chloro-4-fluorophenoxy)picolinonitrile as a dark oil which was used without

further purification. MS (EST) m/z: 264.0 (M+H").

Example Al17: A solution of 3-amino-4-fluoro-phenol (5.6 g, 44 mmol) in

dimethylacetamide (60 mL) was degassed in vacuo and was treated with potassium tert-
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Schene 11 10Schene 12 illustrates the preparation of
nmet a- substituted pridyl ether am nes 47 and 48,

“@%ﬁ@%%g§§0f general internmediate 2, above. QQH%HS&ngﬁbs

, commercially avail abl e
2-chl oro-4-fluorophenol 41 is treated wth nethyl
chlorof ormate to provide carbonate 42. N tration under
standard conditions then provi des adduct 43.
Hydrol ysis of the carbonate provi des phenol 44.

ncoyd.f ang, reductipon of both the nitro 1 d chlpro
ool Pk RS TRF FOHHBR Pl va% ecce 2 imineRbfomo-
pyfidingX¢setiviniteilel (6.6, 136 BMbDSHds HIdEEI orlfofidntd aRé mixture was

3, 5-di ch] oropyridine and heating in dinethylacetam de
hepieg A §8s'Ct pieerightp o i selyent ReatoaIo vk i tasue g the gesidug yas
pweised 7 Wy hydriegengti Oncl%xﬂ?{t!ogﬁﬁl?f heam neafe f O5JALbAino4-

48, an aspect of general amnhe 2. WO

fhpoudeoxsiri@bianiwte (of £.08 0 9#!d). TENMR 0IGHZ, RIRSQ)ydc)8 8.47
3 _ j ner al el 85,2 _
@3 T okt - 54005, 16, B PATPC R S0 1Sy 880 -
0.2 Bz, Th)SG.5hél, d V.01, hé)46.28 Xmi & H)ab.o4 éw)s ,@rHH S (ESI) m/z:

_ rip.dine 50 (X is halogen) 5 can be converted to
239@-(§E%g§'itut ed pyridine 51 or Z6-substituted
p

yrimdine 52, respectively. There are several nethods

t hr qugh whj c his can be acconplished, dependi ng on
Exypln A8 einogl% 610750 e ecs 3z%ﬂlﬁ5f*é%lyrqp§e%c{ﬂ (3, 3.93
minBl)} NolesG@ft 2k BitdgidE ! NE14l N plagh 0976 lﬂmbgogsﬁu at RBloro-2-

preferred methods include heati ng conpounds of fornula
(methyBhiogorigiidine £92eneeb83 smalhe Thtiduizovay wirmd to 48aE and
stiffed 'er:ﬂjgﬁp. | VeRt n’ﬁkll‘t‘li% &8s Mboted to RT and diluted with water (30 mL),
extracted with ethyl acetate (2 x 25 mL) and the combined organic phases washed with
brine, dried (Na;SO4) and concentrated to yield a dark oil. The oil was purified by
column chromatography to yield 2-fluoro-5-(2-(methylthio)pyrimidin-4-
yloxy)benzenamine (841 mg, 85% yield) as an oil which was used without further
purification. MS (ESI) m/z: 252.0 (M+H").

Example A19: A solution of pyridine-3-boronic acid (0.68 g, 5.5 mmol) and 2-methyl-5-
nitro phenol (0.85 g, 5.5 mmol) in DCM (10 mL) was treated with pyridine (1.00 mL,
12.4 mmol), copper acetate (1.5 g, 8.3 mmol) and powdered 4A molecular sieves (330
mg). The reaction mixture was stirred for 7 days at RT open to air. The mixture was
poured into water (50 mL) and extracted with DCM (2 x 50 mL). The combined organic
phases were washed with saturated aq NaHCO3 (25 mL), water (25 mL), satd NH,4Cl (2 x
25 mL) and brine (25 mL), dried (NaZSO4),. concentrated in vacuo and purified via
chromatography on silica gel to provide 3-(2-methyl-5-nitrophenoxy)pyridine (81 mg,
6% yield). 'H NMR (400 MHz, CDCl;) 6 8.48 (dd, ] = 4.6, 1.0 Hz, 1 H), 8.43 (d, ] =2.4
Hz, 1 H), 7.99 (dd, J= 8.0, 2.0 Hz, 1 H), 7.70 (d, J = 2.4 Hz, 1 H), 746 (d,} =84 Hz, |
H), 7.39-7.30 (m, 2 H), 2.42 (s, 3 H); MS (ESI) m/z: 231.0 (M+H").
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10 net hyl pyrrolidi none, DMF, DMSO or an al coholic

sol vent at tenperatures ranging fromRT to 200 C. For
wdRosassof aryl and heteroaryl am nes Z6-H, perus2007/081008
ad%it?%nal preferred nmethods include the heat(l"ng o
conmpounds 49 or 50 with an excess of the am ne Z6-H

and an acid catalyst (for exanple, TsOH, HCL, HOAc or
the like) in a suitable solvent such as DVF, DVSO or

an al coholic solvent. Additional preferred nethods for
aryl ‘ g ani e L .
o 14 SR ol B Ao RE (21 e 1056
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[ t'hi u and _al unm num tionall the transformations
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withy athsil aretatst (20n40 miy) ané the engnbipred gpsanichpitasesi washesbwith brine (40
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yield Gafluorn-586Heifeerddetiayi )b yiliBin- Bebrybertdpnaniiie H 6dr mg 62620 ayield)
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2,4-dichloropyridine (a) are conbi ned using general
Schene 9 to pravide the chl oro&}_/ri di ne, 52. Further

Example;A21: Jp dr &bly)r‘f"%ﬁ placed S-(Arampne-Afluorophenoxy)picolinic acid
frb¥n rmmﬂlpmw@b@wlggasm%ﬁoﬁ%bmtxﬂahﬁaﬁﬁﬁ%ﬁlﬁeﬁ/ml: (10 mL,

(gal | adi um tetral ds(tri phenyl phosphi ne) pr ovi des 54,
2k amprad) omdgdHaBilal (3&ki me, 22.12155undhenko 1thisSovasmaddgl Ni-

. \ i : il
(Eptb RRoRAARRRINADr U B e IR ordditiiae (72 me
4.0% efnenl) adl the sautiomsterddogvettdigls at RAN sThersohittion iwas mehted evith an
e _contacti hl.or opyri di n .t h L
ool BB PR Pl R B AN Himypiropage- 1 3-tiamine
hydrsvhRyidy €7738%) 8@ warmed to 40 °C, then cooled to RT and stirred overnight.
The solution was diluted with ethyl acetate (30 mL) and washed with water (30 mL),
brine (30 mL), dried (Na;SO4) and concentrated in vacuo to yield 5-(3-amino-4-
fluorophenoxy)-N-methylpicolinamide (530 mg, 101% yield) as a thick oil, which was
used without further purification. MS (ESI) mv/z: 262,0 (M+H").
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Schene 15 Schenme 16 illustrates an alternative
preparati on of conmpounds of general fornula 1,

‘Vb§@@§ﬁ§@§ed by the preparat|on of urea 61. @%ghgimy@suﬁs

when general amine 2 is 5 primary
am ne 2 can be converted to an isopropenyl carbamate
56, trichloroethyl carbamate 57, or 4-nitrophenyl
carbanate 58 by reaction with isopropenyl
chl oroformate, trichloroethyl chloroformte or
4-ni trophenyl chloroformate, respectively.
Alternatively, by analogy to Schene 2, amne 2 (R3 =

ExdnpléA2beTe @Mgtaﬁmydr@samms fiL9 was elowinadded SOCI,BY25 mL)
anal ogy to Schenme 1, reaction of carbamtes_56-58 or

at suchcy &#te dhat dlep megctign; RGBT, ¥es Mmpaineh At d-89) Gr Romding-2-

ca%ﬁ%sc(séold gZB EX@%&) as %{3% ﬁ‘ﬂl ;/)%rgédﬁlj'&\%\r ﬁl([)i | lﬁloé)%g(tﬁ@%sultmg

rmq-m;ge was he)lteg agre(lp@( &rMﬁMg@y@p@e aypllgwrsalid precipitated. After
cogﬂné %%%ﬁ)uré Ras dm(iéf Me@d@ mL) and concentrated. This
process was repeated three times. The resulting dry residue was washed with toluene and
dried under reduced pressure to yield 4-chloro-pyridine-2-carbonyl chloride (27.6 g, 79%
yield), which was used in the next step without purification.

-To a solution of 4-chloro-pyridine-2-carbonyl chloride (27.6 g, 0.16 mol) in
anhydrous THF (100 mL) at 0 °C was added dropwise a solution of MeNH, in EtOH.
The resulting mixture was stirred at 3 °C for 4h. The reaction mixture was concentrated
under reduced pressure to yield a solid, which was suspended in EtOAc and filtered. The
filtrate was washed with brine (2 x 100 mL), dried and concentrated to yield 4-chloro-N-
methylpicolinamide (16.4 g, 60% yield) as a yellow solid. 'H NMR (400 MHz, DMSO-
ds) 6 8.78 (br s, 1H), 8.55 (d, /= 5.2 Hz, 1H), 7.97 (d, ] = 2.0 Hz, 1H), 7. 66 (m, 1H),
2.82 (d, /= 4.8 Hz, 3H); MS (ESD) m/z: 171.0 (M+H").

Example A23: Using a procedure analogous to Example A2, 2,4-dichloropyridine (8.0
g, 54 mmol) and 3-fluoro-4-aminophenol (8.0 g, 62.9 mmol) were combined to provide
4-(2-chloro-pyridin-4-yloxy)-2-fluorophenylamine (11 g, 86% yield). 'H NMR (300
MHz, DMSO-dg) 6 8.24 (d, /= 5.7 Hz, 1 H), 7.00 (dd, /= 9.0, 2.7 Hz, 1 H), 6.89-6.73
(m, 4 H), 5.21 (br s, 2 H); MS (ESD) m/z: 239.2 (M+H").

Example A24: Methyl chloroformate (77.3 g, 0.82 mol) was added dropwise to a -10 °C
solution of 2-chloro-4-fluorophenol (100g, 0.68 mol) and sodium hydroxide (32.8 g, 0.82
mol) in water (550 mL). After complete addition, the precipitated solid was collected by
filtration and washed with water to give 2-chloro-4-fluorophenyl methyl carbonate (110
g, 79 % yield). 'H NMR (300 MHz, DMSO-ds) & 7.62 (dd, J = 8.1, 2.7 Hz, 1 H), 7.50
(dd, /=9.0, 5.4 Hz, 1 H), 7.30 (td, /= 8.1, 3.0 Hz, 1 H), 3.86 (s, 3 H); MS (ESI) m/z:
205.2 (M+H").
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0(zZ6h2 (R = NCO /X3 ,re"-7/cli NNIHR3Q@ 61 Schene
An addi tional subset of ureas of general

\'{6’5 bfoes Can be prepared as illustrated in Seh88RoHoB1008
n t

e |nstances when R3 is not H, the
nono- substituted ureas 1 or 61 can 15 be optionally
further transformed into bis-R3-substituted ureas 62
(Formula D. Thus, in Schenme 17, exposure of 1 or 61 to
al kyl halides or cycloal kyl halides in the presence of

a ’pdqﬁEesﬂeﬁglorﬁsﬁmhﬁr@@ttﬁﬁﬁbﬂéﬁgf( B&P @ﬁrﬁonaﬁoﬁ'lg@ 0.54 mol) in

hydr i or_potassiumtert de’i na su
caml HeSds SOahLiawaDhbwhr mided easnmtmasorﬁﬁhsm of eont. th804 (40 mL)

i RO P 0 88 it P et g S 08, S i 0

‘ROartet @h@iodNdlixfze SJlLHBS]SduI‘ddIt b peewatebalid ﬂieCpranlﬂﬁed S6lRl was
Tet r.ahe ett. 2003, 44 386

@'ﬁ*ﬁd Y ﬁ‘tauove%qdaw wifl peter Foggive dshlo Emiand nitrophenyl

el Nearna(170 g, 9B yids.roRMEELdo0 m@@m%,dsp mw@wk 7.2

provi des the anal ogous -substituted urea

H\%hbﬁélsril 2(Re/ T éﬂMﬁHﬁ h&if—b&? @t &) FMS (BSravm ghdd KM&HeH

1nso]ublc solids were removed by filtration and the filtrate was acidified with dilute HCL.
The precipitated solid was collected by filtration and washed with water to give 2-chloro-
4-fluoro-5-nitrophenol (90 g, 98% yield). 'H NMR (400 MHz, DMSO-dg) & 11.18 (s, 1
H), 8.10 (d,J=10.4 Hz, 1 H), 7.62 (d, J=7.2 Hz, 1 H); MS (ESI) m/z: 192.1 (M+H")

2-Chloro-4-fluoro-5-nitrophenol (85 g, 0.45 mol) and 10% Pd/C (25g, 0.023 mol)
were combined in EtOH and hydrogenated (50 psi) for 12h. The reaction mixture was
filtered, concentrated in vacuo and purified by silica gel chromatography to provide 3-
amino-4-fluorophenol (40 g 70% yield). "H NMR (400 MHz, DMSO-d;) 6 8.87 (s, 1 H),
6.70 (dd,/=11.2,8.8 Hz, 1 H), 6.14(dd, J=7.8,2.4 Hz, 1 H), 584 (m, 1 H), 492 (s, 2
H); MS (EST) m/z: 128.2 (M+H").

Example A25: 4-Chloropicolinamide was prepared using a procedure analogous to
Example A22 by substituting NH3 for MeNH.. 'H NMR (300 MHz, DMSO-d) & 8.59
(d,J=52Hz, 1 H),8.18 (brs, 1 H), 8.00 (d, J=2.0 Hz, 1 H), 7.79 (br s, | H), 7.72 (dd,
J=15.2,2.0 Hz, 1 H); MS (ESI) m/z: 157.0 (M+H").

Example A26: Using a procedure analogous to Example A2,. 2-fluoro-4~aminophenol
(2.6 g, 24 mmol) and 2,4-dichloropyridine (2.88 g, 20 mol) were combined to provide 4-
(2-chloropyridin-4-yloxy)-3-fluoro-phenylamine (3.2 g, 67% vield). 'H NMR (400
MHz, DMSO-dg) & 8.25 (d, J = 5.6Hz, 1 H), 6.99 (m, 1 H), 6.90 (m, 2 H), 6.50 (d, /= 1.6
Hz, 1 H), 6.41 (d, J = 10.4Hz, 1 H), 5.51 (s, 2 H); MS (ESI) m/z: 239.1 (M+H").
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0 HS3 i (R311) 6261 (R3 # 1-11 Schene 17 5Ceneral
am nes A-NH2 (6) wherein the A-ring is isoxazole can

e e ed by the nethods described in Sch |
“ﬁﬁﬁ@hgggﬁples of R2-substituted aninoisoxazg{Igg}Eg%”QW@98

65 are commercially avail able. They can al so be

prepared from comon keto nitrile intenedi ates 63 by

condensati on with hydroxyl am ne either under acidic or
al kaline conditions as described in the literature

( Tak | .. Het |
| PR iee 4 B R S SR A bhedimiBE g0 s granod
and thandahéthAenet(RORT.) (\ﬁﬁ%ﬂ}eat& £ 200 °®bverﬁbht ua a Mboﬁbemhe
(1985), 50, pp 5723-7; Carr, et. _ al

reqeligy WiXtpry WasFoneeatratgd inyagHo apd @Hﬂﬁed@g st selgoliyomatosraphy to

givy W(@ﬁﬁn@&%ﬂhdxﬁ@%&@%m@ﬁ ﬁ-&%d-grf%&ﬁﬁpﬁ%in\éekm 37%
anal ogy to Schenes and 8, 66 can be converted

yield). MS @b miznd g2 %HB i soxazol es 68 and 69, exanpl es

{
0 o0 1Eutbn 7 416, GBS RrorkIRUHN RRL I R A5G Pine
(1 \Mgar:%ell mntdh)em M&OHdl@twL)oWastdeMlD% Ed/ﬁt({) 26 g, ORatmmol). The
rtici SItIO | ca e S .
refe e e s B etrhesoBerd 15 r B 25 6 308 g reaction
mi&mwamf(ﬂteﬁd |cgﬂ@ntﬁ&é@ andez :rfﬂilcéﬂ predstirand rpgﬂﬂemey i:’dvbﬂs@ phase
no nown ose ski
prGuiIpLE 6 Tetns S4B rg2 Bphe rne L Be Y instig Saaine (S60me,
789@&1@1@' ’H“ﬁMl@@ﬁ)OQﬁH%@I@I‘S@Sd?S@% (3 JQBW!% 1@@) 8@@ (§9 9.0
can be converted to ureas o ener al
Hzj1| HD), p&0rthelins 3ddl 68 (déhok? S%PJSIP&&; 1|H1) tSHé (d»rJt t2f$dtlz 1 H),
Ty tARGHI N roups
Séﬁgifﬁ%gqgeSFangggﬁprlgggﬁggg%y er+gg§§g?s?og top
ureas of fornula 1 by appropriate de-protection

SRR A5 bl Ao g5 D% DY R 32
digxaborblaaid-¢)-pH giyeazblien@. 7QBgLQ)75( mmﬁﬂi),asz(é‘(_h (3.10 g, 95 mmol) and
P MG o st L GBS 18" Sl e st
miZ RS SYAIRE bYAAR2Q0 WG VAR heate®3t 90 °C overnight. The completed
reaction was diluted with H.O (5 mL) and extracted with EtOAc (3 x 50 mL). The
combined organics were washed with brine (20 mL), dried (MgSQ,), concentrated in
vacuo and purified by chromatography to afford 4-(2-(1H-pyrazol-4-yl)pyridin-4-yloxy)-
2-fluorobenzenamine (0.56 g, 83%) as a light yellow solid. 'H NMR (400 Hz, DMSO-ds)
013.01 (s, 1 H), 8.38 (d,J=5.6 Hz, 1 H), 8.35 (s. 1 H), 8;06 (s, 1 H), 7.29 (d, /=2.4 Hz,
1 H), 7.03 (dd, J=11.6, 2.4 Hz, 1 H), 6.89 (t, ] = 8.8 Hz, 1 H), 6.84 (m, J = 8.4 Hz, 1 H),
6.60 (m, 1 H), 5.20 (s, 2 H); MS (ESI) m/z: 271.0 (M+H").

Example A28: A solution of Example A23 (3 g, 12.6 mmol), 1-methyl-3-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (5.2 g, 25.2 mmol), and Na;CO; (2.7
g, 25.2 mmol) in DME (18 mL) and water (6 mL) was sparged with nitrogen for 20 min.
Pd(PPhs)s (729 mg, 0.63 mmol) was added and the resulting mixture was heated to 100

°C for 16 h. The solvent was removed under reduced pressure and the crude product was
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\ NI -120H 6769 Schenme 18 By anal ogy to Schene 18,
amnes 73 and 74, exanples of general am nes A-NH2 (6)

\%ﬂﬁ%ﬁ&@o&he A-ring is isothiazole, can be prgpatedofkioos

own 1 n Schenme 19 by the 5 reaction of brono
i sothiazoles 71 and 72 and Al -Mam The requisite
i sothiazoles 71 and 72 are accessi bl e by nethods
described in the literature (See; Fbgde V., WO
94/ 21647 (1994); Hackler, et. al. J. Heterocyclic

u%k’?xﬁld d&ljvga?(g') ﬂég%asc'? %\%éé@&carﬁ{%gggg?%rl%]& W;g (N%hed w1th brine,
drisdr(WesSa) concentratad irobacge ard pirifiedrbyisilica el dlﬁomat&ghﬁimeto give
st Ly

2 Birgt G St s pyr e it So e e 2 g0 sl Mgy 'H
NNEQBB@«M& Istomﬁ) b s35@d gqe 5 I7|Hzll W, sizloesanﬁ),(@zo(sni H), 7.12

added

Et 3
(Ss{ r|2|4| Iﬁﬁsif%} 636 (M h fﬁt 6 ﬁﬁrﬁ RA@, %érBr Q)Eﬁ (f&st ]egibr’?r We(S(Q)H)ié 84

(sminpMs E&shine®gs.pdigrane was added and the m xture
was hea(t at 95-100 C.° After 2 h, the conpleted

reacti on was cool ed to RT, dlluted with brine and

. T .

EEMEARE, W thiog) b, Bpimple’ 39, FARNGES HBLARLETOIE 0.5

m{dk) pot&ssihmi m—b(um@(p 08f)ig1, 041 exinalhd am!/mdnmyl eielclﬂorogiicvlmate
produgt urified.

e _cru cal
(5" Bt SanrRgoDs with o RattBihel 1o § bEVigRY sbre-B3 L Mhino-s-
fluorophenoxy)picolinate (151 mg, 67% yield). MS (ESI) m/z: 305.0 (M+H ™).

To a solution of LiAlH, (699 mg, 18.4 mmol) in THF (15 mL) was added tert-butyl
4-(4-amino-3-fluorophenoxy)picolinate (1.4 g, 4.6 mmol) at 0 °C under N,. The mixture
was stirred at 0 °C for 2 h. The reaction mixture was quenched with 10% aq NaOH
solution (4 mL), the resultant suspension was filtered and the filtrate was extracted with
EtOAc (3 x 30 mL) to give (4-(4-amino-3-fluorophenoxy)pyridin-2-yl)methanol (700
mg, 70% yield). MS (ESD) m/z: 235.1 (M+H").

A solution of (4-(4-amino-3-fluorophenoxy)pyridin-2-yl)methanol (750 mg, 3.2
mmol) and Et;N (821 mg, 8 mmol) in DMF (10 ml) at 0 °C was treated with tert-
butyldimethylsilyl chloride (624 mg, 4.16 mmol). The resulting solution was stirred at
RT for 4 hours. The solvent was removed in vacuo and the residue was purified by silica
gel column chromatography to provide 4-(2-((tert-butyldimethylsilyloxy)methyl)pyridin-
4-yloxy)-2-fluorobenzenamine (370 mg, 33% yield). 'H NMR (400 MHz, DMSO-d6) o
8.32(d,J=5.6 Hz, 1 H), 7.02 (s, 1 H), 6.67-6.82 (m, 4 H), 4.76 (s, 2 H), 3.71 (s, 2 H),
0.89 (s, 9 H), 0.07 (s, 6 H); MS (ESI) m/z: 349.2 (M+H ™).

Example A30: Example A23 (1 g, 4.2 mmol) and ethyl(4-methoxy-benzyl)amine (10
mL) were combined and heated to 200 °C for 30 hours. The reaction sclution was poured
into HOAc/water (20%, V/V) and extracted with EfOAc (3 x 100 mL). The combined
organics were washed with brine (3 x 50mL) and saturated NaHCQ; solution (2 x 100
mL), dried (NaSQOa), concentrated in vacuo and purified by silica gel chromatography to
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Exanple Al : 4-Am no-2-f|uoropheno| (1.13 g, 8.9 mmol)
and Exanple A22 (1.5 g, 8.9 mml) were combined by the
of Exanple A2 to provide 4-(4-ani
ngzﬁ@ﬁ’g%ﬂenoxy) N- net hyl pi col i nam de (300 ng'}%fég%zo]og/osw%

yield). 11-1-NWR (DVMSO-d6) 8.78 (d, J= 4.8 Hz, 1 H),
8.47 (d, J=5.4 Hz, | H), 7.32 (d, J= 2.4 Hz, 1 H),
711(m1H),701(t J= 9.0 Hz, 1H) 651(dd J=
13 2, 2 4 Hz, , 6.42 (dd J= 8. 4,

H)
By, | AL %eazmio Pﬁﬁl f%*}eno’ig P&M éﬁl/@wﬁfﬂ @sﬁhﬁgxbsrewg ind (1.2 ¢,
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—ﬁﬁx?tHD é'/lﬁvéESI}s éé%%ﬁMle)f)efl y to bring all solids into

P85 19 4IPS ¢ $gl PR btuon
pmmam-pmﬂlmbgﬂlﬂethylv@sndh@@bmnme cbm@ 1. IZTrEnaﬂplmt(BiézCIo (50
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and saturated_ bri neEElZ x 100 nl). The.  conbi ned agueous
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500mL}) o’[‘l}grcgmbgvgd extracts were washed with brine (3 x 50 mL), dried (NaSQj) and
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0 + (50 m.) and brine (50 nL), dried
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2-chl oro-5- (5-fl ugropyridin-3- Xy) benzenam ne as
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30 acid (10 nL) was added fum ng HNG3 (0.78 m, 19
mml ) slowy, keeping the internal tenperature around
v&jﬁos/iﬁf’; gr 15 min ice cold water (70 nL) wasp @1?@5‘307/081098
e proc?uct was extracted with ethyl acetate
m.), the conbined organic | ayers were washed with
. brine, dried (Na2SO4) and concentrated to afford the
nitro product as a thick syrup. This nitro product was
di ssol ved i n net hanol (20 m.) and to this solution was
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6%1285 ig?)l%e%@\;e\}litq @Ség;?@ m*\gﬁcgz’s%)l E/%yi%n t he frepém‘is I
am ne extracted into EtOAc (2 x 35 ) and t he
conmbi ned organic |ayers were washed with brine, dried
(Na2SO4) and concentrated to yield
2,4-difluoro-5-(pyridin-3-yl oxy)benzenam ne (0.19 g, 5
63% vyield) as a solid. 111 NWR (400 WMHz, Acetone-d6) 8
8.33 - 8.30 (m 211), 7.37697.29 (m 2H), 7.09 (t,
.J=10.4 Hz, 1H), 6.70 (t, .1= 8.4 Hz, 1H), 4.78 (brs,
2H; M5 (ES!') mz: 223.0 (MtH+). Exanple A6: A
sol ution of 4-am no-o-cresol (0.301 g, 2.44 mmol) in
anhydr ous
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20

10 di net hyl acetam de (6 nL) was de-gassed in vacua and
treated with potassiumtertbutoxide (0.33 g, 2.93
er argon. The reaction m xture was S
W@?#&?o suspend all solid matter in the Iﬂ"%ﬂ*’%gﬁ%gwgs
vol une. The reaction was further stirred at RT for 30
m n. Exanple A22 (0.417 g, 2.44 mmol) was added and

the resultant m xture was heated to 100 C overni ght.
The cool ed reaction m xture was partltloned bet ween

gl A o orD R PPk et T bR adges o pgluy of

py¥din-200(73a at7edmka61|) Afd petassivaDcdtbonate (17 GOMRT RESb1) in DMF

aqueous phases were extr acted with ethyl acetate (2 x

(13 nlpnthy miNtHEs WAS A t%ﬁoggrﬁné spifeds@emighte Adter eagling to RT the
d
reQ&?§% dilited g@gtgﬂﬁ S%tt%éA] JElRess ancﬁwgtepabb fnhs T‘ﬂx oftahicHRase

exane S prov I'd
was f(enaradewaSQe(imuuhwa cqud}umlbm@tuoyatp |(@Q)mh) amh bdae (¥30L),

RSt S L WEERER ok 1800y,

cth)], acétatethekairts) th mive.Hlight. delldw, salidHdentifieddas( 3kelitrod5-Epyridin-3-

igeSbesdaml 134 Dooasidlhy (s dsT geih o) 5102 (@

S. 1Q (s6lutién IoF 3-mird8 ﬁ)ﬁudld-}yl&q@oéfﬁom@xlé"ll, 31 g28, 4(zsmm§1) and
nmz; 258 ( MEHE) . e A7: Usin ng

“IE?IEBE?MF égl{“:ﬁqgt%é%{% g% %@?ﬁg B e,g@a.nol (ZoanL) was warmed to 70 °C”
fof124ﬁ'§€' Rﬁeng’cd‘ollH% E@R@eﬂﬁlrez(c@xén Bras goﬂréd H%lxée/@&gr (Ffé?m)e The

nmol ) were conbi hed to provid

aqamqsomsﬂw vl apﬂqlermxxy)(pﬂeofﬁm wirisedivpgiygrayide3 e%tyql atidy) ethyl

B AT M

exitiacted with ethy] dcetatel (B x FSmD). éhd tRe GorhtrinedlorkBnicsAwddhed ohith biine,

drgediyz.%%@)%jiﬁtc’gngﬁnE%t’e%?ff_ggcu%tt%gijve;a g@q (ygﬁm& ]s'gbl_c? idﬁé?ﬁed as 3-

anfil®!5)(pye din-334y Joedbnitrild (660EwREIE ABIHA MY (ESIHnmef 212.0
le A23 (2.0 g, 8.4 mmol ) in 2-am no-ethanol (6.0

@?ﬁr\?\/as heated to 150 C for 3 h. The sol vent was

renmoved under reduced pressure and the residue was
ERithpié 'A%g bysi®d b ipfRe@Bh aRAbAHIY & BARMPIeOAS, 2P inb A-fluorophenol

rovid
(451 (g, (lﬂérﬁlﬁl@b dy Grobjsmemypimdingyaniae (500 yngn3. Ao )mmph awere
% I .40
co%ﬂb%xgev!l tcggg.ﬂe 45é %Qf 163' 4@@,’_(6&11[3!@&% 1&1 n%lée go@lﬁ%gﬁ) ?ld)
MSI)(ESBIIVSZQIO(M:PPQ)S Hz, 1 H), 6. 67 (dd, J= 8.8, 2.0
Hz, 1 H, 6.44 (t, J =5.2 Hz, 1 H), 6.06 (dd. J= 6.0,
2.4 H, 1 H, 580 (d, J =2.0Hz, 1 H), 508¢(s, 2
Exdmpld AB8: (AkolstiorlofH),3- dﬁhﬂ)ﬁo—é-ﬂi’let}@lﬁéhzerﬁ (25g, 6126hd})Min R;S04

S ESI z: (M-H+ ( anpl e A9: A 0
(1 i ety e i Rk KO0 (55 %1318 tafbl Ma Rt MIBC. The
reﬂiltﬁi‘i’cﬁ’ﬁﬁc'td?;y dﬁ@%@@oﬂ ‘ﬁbc&ﬁ%O(ﬁ)ﬂn?’ The n%ﬁtu&é WaOhJur¥e o ice-water
onbi ned in di oxane (50 nL) and the reaction

aﬂﬁlﬁ%’ﬁ%ﬁf‘é %Etl%vt(éa 290 &l Fhe combinegprganic yere waghed with brine,
\ I
B R e
(loegdh me}ﬁhaﬁeléMBeﬁ‘iéON@bhéﬂc‘M 9 1.86r(imp & H)d6.8-Gd (v SD42-30 (s,
31351d concentrated in 15 vacuo to obtain
(4-am no- 3-f | uor ophenoxy) - N- met hoxy- N- net hyl pyri di n-
2-amine (4.4 g, 99%yield). NVR (DVBSO-d6) 5 8.06 (d,

I~

_4

J=5.2 Hz, 1 H), 6.95 (dd, J=12.4, 2.8 Hz, 1 H), 6.83
(dd, J.=8.8, 8.4 Hz, 1 H, 6.75 (dd, J= 8.4, 2.4 Hz,
1H, 6.43 (d, J= 2.4 Hz, 1 H), 6.37 (dd, J= 5.6, 2.4
Hz, 1 H, 516 (s, 2 H, 3481 (s, 3 H, 3.14 (s, 3 H;
M5 (ESI) mz: 264.2 (MtH+). 20A m xture of
2-fluoro-4-(2-(nmet hoxy(nmet hypam no) pyri di ne-4-yl oxy) an
iline (2.0 g, 7.6 nmol) and 10% Pd/ C (200 ng, 0.18
mrol ) in MeOH (15 nL) was stirred under a H2

at rmsphere (50 pSI) at RT for 48h The mxture was

M 1 -, o o o
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Exanple All: A mxture of Exanple A8 (0.263 g, 1.0
nunol ), irnidazole (0.0749g, 1.1 nunol) and TBSCl
1.2 mol) in DMF (10 nmL) was stirr

vgggﬁﬁ%gﬁ% 10 Sol vent was renoved under redugggﬂkmﬁmmums
pressure. The residue was quenched with H20 (10 niL)

and the pH was adjusted to -8 by using NaHCGO3. The
aqueous sol ution was extracted with Et0Ac (3x20 L)

and the conbined organic |ayers were dried (MJSO),

CONS Ao g;‘ggrk bR MRS RN RYE 510,62 R, BATAIRBRITREY, 0.002

mbl) ued BpEIOR (63 £,N0. [Rmol)evere tarttyhali imDMF (250 mLpand) tetest Bp100

ridin:2- nlne 0. 252 6.7% 15 d i ght
"o irias: The REtea potedans e, rdia fmfRas, 6,200
miﬂ.) Snietkidmlﬂneﬁf orfpeadEPWere Adaghdd/with Gring rfed l(NﬁiSIl;), rc‘-oEcteﬁh‘hted in

s.added 1.0 M aqueous NaQH (10 nL
voHmn puﬁ%@ d Bysenlungm chiAmaesrep Fbst egl t g@s lcbenzyloxy-3-

ﬂ@&srz%&mm I RebaBL (& ¥, of w8l aRNOIHVRMR ?4179\’161912' DMSO-ds) &
vacuo and the concentrate was 20 diluted with water
8.04 (. #t)8-BHg Mk AS8- 1 (m.St iy 7.08 dét/at @2 Hené Haghdb(ss2 H), 2.13
@Lé%ﬁr was acidified to pH 1-2 by the addition of 3 M
The acidic solution was extracted with Et0OAc (3 x
20D Batylcxiyed- ﬂmmoénncthﬂt‘bnmhmzwmm@w\ﬂat tnobrandép %l Pi-€0(1g)

WS SRRERPL SO Gy pETHE Rt Vs (st g g

atyhoe[.l)}ﬁ)e (llkl:ﬂ)ll‘vﬂeﬁﬁ@ﬁ Nz, reddbR) il RIurd8 wds ﬁ&ex@d and the filfrate was

A R TR R N N
NMI@@OOMHZZ,\EMQ'OQL;) 3881k 1 Hl) bl);4g6J2@ A, 13 .1194,3% 8.4 Hz,

: &‘N"S”a‘ﬁ 8% Mébw&@%ﬁ e 1A B ) (0.14 g,
Blios IR xR0 KBl0d [y dsaddd (£ oBlib 0F G fino-3-

sol uti1 on was
flaerofninetbylphenoh 4.2 2603 molhm@Mﬁe aad tie €swltant mixtyre was @tirred

of,~,3Q h |ce bat h 0 r.enove d t|rr|n
a0 R LT 7O Ry FreRB Rasl e 3 REHRY G SRRy el (438 &,
0.08ahel}l i DMAC iand t]h)aatrﬁuctamdwﬁsr Rateddatwi (0h°C3 Mrdriikht, 5 Thé yeaction
The sol uti on was heat ed f,0 5Q. C., The lutio
e s O R i o oadthe, Fhstdne aves diseolued oy afeaie 1200
2%@ ilteredathrdupl dliddaNgedNeradhipt fcﬁvhﬁeﬁltWEtbA3M 'Nﬂachitrate was
e solution was extracted with Et0Ac (3x), th

censemTairedansy puicd IPBa)‘/'élF% gl plsomatoaphia Iglvlﬁr‘i"ﬁ?eChl?fPPlé'tﬂm -4~
ylE) : §ﬁ%&rp%“x‘iletﬁ Qr%.@ﬁe{ gsx | XAL 1& 0 ‘RWR 300 MHz, DMSO-

-am no- 4 uorop pyrl 2 yl) met hano
d)@. 812%1 @, 75990 Blzy 1 &#)dg.84 (3, il PNL\RSM@DJI\?HZﬁ DVED U8, 667 (m, 2

5.2 62 13 A8 iy eSS dyige © 1. 19, 740

1H)-(2-Ghibkbplyeldin-43 foRy)& - flidor6-3HaethHibbnzefantibe (tlD, g,J3=3 3ndol), 1-

mptigly ey S B 2l iR 2 Regid h i g8 oD,
N@@@mm@w 6 &&Hl)(aha%u@hgs (@ 2511god) 2 u’ﬁﬁ@l) Slefdombastde ch DME

a sol uti Exanpl, nrnol) in dr g
(7‘f5l-‘IFL)( g WALy @ m)cTth@Frewswme%sz_fh pigrogen for 16 myn and was
héBtéEl% YeHBOvaGERd ”PiEBjreEJifon nRdGtd \%b &héété!{ &M@ﬁ)&é 3 85h mL)

C for 1 hour. th I odi de .4 q, mmol) was
axatjt!ﬁé @cnabmgd organigs thIffEe W eci wdth hlmnmqweenmt@dadz vermecind purified

t t.. .k r

of STkt SRRy i e Aot B AL T ezl s-
crude,

0- (5- (3-am no- 4-fl uor ophenoxy) pyri di n- 2- ypnet hyl

S-net hyl carbonodithioate (9169 g, 2.1 nunol) was

di ssolved in toluene (5 nL) and tributyltin hydride (1
rriL) and AIBN (50 ng) were added. The reaction

m xture was heated under reflux for 3 hours. The

sol vent was renoved under reduced pressure and the
reS|due was flltered and mashed mnth CHQC12 The

o ~ N
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anhydrous DVA was treated with potassiumtert-butoxide
(0.24 g, 1.9 mml). The resultant dark-red solution

t ed at RT for 1 hour in a capped v
WWES?%#O@EZ nmet hoxypyridine (0.26 g, 1.6 mﬁ?%%"”‘m"”
added and the reaction m xture was heated 30 overni ght
at 100 C. Water (50 nL) was added and the sol ution was
extracted with ethyl acetate (3 x 50 nL). The conbi ned
organi c |layers were washed with brine, dried

DR oS Ompe I e S i SR B e, BB 4 457,
J26©|Hh0r1q{)48(131§fqtﬂpﬁmwlé5'P'Hg ﬂowdsoyéx%k@ amfs 45% =

589 el d
5824350 11, 5041 2H 365 G AED, )95 SHYDES S5 mi A9 2 GV
(dd, J= 8.4, 8.8 Hz, 6.73 (dd, J= 2.0, 8.4 Hz,

e 854 fliod ofggoaxmg Gr o5 haendi b iy ol ftbenay

alc@B4l. (08.41d; 0- lFA rﬁadaurpDMEAﬂB@D miL)t eds tosatedapite K.Q0a(35vg 9.25 mol)
and n-n @su%n& mix H“r?j}"’é'ﬂ gto ft ?{jo{sno R qﬁaftﬁr((gpé ]L[) adge%, and the
nnSﬁzlkeJtvhstktl\md ﬁ&ﬂi@'ﬂ@lﬁeda ixr600asUR d’ﬂf&toﬁhﬁ@i@g Idréaﬂﬁ:s Wiekd'washed
rgon The vial was treated wih sodiu s
Wl#lewnebé%%&@é@% oppeegtrated i1 vapyo gpg ﬁbqoylampgda?rg Siticagd to
gl\ﬁbul-ﬁlﬂz){floﬁ?&@ediﬂua}hﬂl-ﬁlﬁﬂﬁénh&{é qu W69 YRRY).SH Nved (ado Mz,
for ter addition of 4 | or opi colinonitrile

DN18Og#%)r 0§,064mp  Forb -7 2R dmx@ Bh3- %7c15,127121) g, 1.26 mol),
t IAe Wi ofgs eﬂfy’l%ﬁfﬂalfﬁgﬂi E—nme&%ﬂé @g é [;2[ 8S z&HlPdIC

bat overnig reaction mxture
(103601 2 @(:an (RPRImbA she dtitvidtundirra lslrgges atrhdsphert 30 psl) o 2
e r t 0A nL
h. Lé c%pﬁ slp Evg% ?e(#@%cri] B?ﬁ%ﬁé&sﬁgg V\gl\r@%{e \A%as%hcg) genﬁr?%d in w)cuo to
affbﬂB4-ﬁin)no Zj3dlﬂﬁbr()-|w8mx7 ge eme;mld)aﬂedqmn (qow® DI/H{zQIm/ISO dﬁ) s

0.0t A i i3 eI U pr B bt ot M4 4862 ¢

3194@@@3&@9@@@ s3uloghotd Brmple 2, Warknd 9B BIEIIG ’g, 414
mxg@gﬁquaés@]roterst-bgtogldqzm 9%3 S-ymgcg) Q’Ujd 2 4jd4chpiopend12|_23 46. |L|g 41 4
b%wel@ c‘%ﬁrbﬁrea fo 4ffBrd 31'&-ch§)rci§yr(c§n 42_/&'(9:(5' bB. cﬂi"ﬁ%réplﬁhflamme (7

qhé)NE-ll 20 Exa sol u i on
g, 66%mM MMB (@OMHZ,LBMS@%MIS 2114007 76,0 I@z,e@) meBI, 1 H),
S C t Wi th
T o e (B a e, U 4G 2
5 chl or o- 2- cyanopyrldlne (86 ng, 0.619 nnDI) The
Emmpld A28 A sdlution mﬁaExhapte@dS‘I @2 80 7@ awwul))i lginkthyl-Héh4,5,5-

G0l e? glt %&?%@?f&@? w?,E,W' L h@ﬂ“’iﬁ ?%(7]8,?{5110 }ﬂyg'}%qzé@mbﬁs

mgghasenmm inVRIEd2 Wit indVate (4 3. xVaagpdage)d vAROhi6 gt ol BDmin.
dr| ed (Na2804)1 and concentrated in vacuo to 0
Pdg’ §50meg 0.4 mmol) was added and the resulting mixture was heated to 70 °C

un@éptﬂfbg%n e N0~ ﬂxe@oH@ﬁW&%@ﬁW&d%ﬁ@ﬂ ek bfekdufe AR fe crude

dark oil which was used w thout further purification.
progigct ws suspavded ipwatep agdvirprpted JtEREHS € A19:mIA. The organic
f Ro p 4
1ayi%{3 I“gg Iﬁéal ‘g@%t am d(ieneFGQM%(?) &%Q%Jtra{ésg slgd‘gllmﬁo é%dc_ggﬁﬁa%d by
colnam dhrcamwaphytdm qnlmtaag% |tcu gnvb ér&-dlﬂud)mtcle[ﬁl-(dienc(tﬁyla Hypyrdébl-4-
The r t| ng
WEDRE VB oD g TP Riss 18 Nk Zhod Rl e 2
added in one-portion and the m xture was heated at 80
C overnight. The sol vent was renpved in vacua and the
residue was purified by silica gel chromatography to
provi de 5-(3-am no-4- 72
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5 fluorophenoxy)picolinonitrile (3.5 g, 44 %yield).
11-1-NWR (300 MHz, DVMBO-d6) 8 8.47 (d, J= 3.0 Hz, 1

(d, J= 8.4 H, 1 H, 7.44 (dd, J= 8
%2,00%048@,3 7.06 (t, J9.2 Hz, | H), 6.52 (d, \111&”[.]@2037/081098
1H, 6.28 (m 1 H, 5.44 (br s, 2 H; M (ESI) nz:
230.0 (M1-H1). 10 Exanple A18: In DVA (10 niL) was
pl aced 3-am no-4--fluorophenol (500 ng, 3.93 mmol),
pot assi um t - but oxi de (441 ng, 3.93 mmol) and

I t [ e
sA0Khy fndia, 1B, 42 (41 HEKDD B, Sl 100 101 1 686 'y 5 85 11
H()),\ﬁe’rmdi Ghim, ZTHE, 51626, 2 8), 382 (5 6d)eMSt @SB n/an3D3di[MHEY
with water (30 nlL), extracted with ethyl acetate (2 x
25 nL) and the conbi ned organi c phases washed with 15

ER&mnpR, A3Y: | EdaraPrR25E3{2.0e08 qm&n%@ﬂ&ﬂeth@cy%bﬁy&nﬁnd@olﬁnm
oil. The oil was purified by colum_ chronat ography t

queéqoglbgleﬁl lin @ plgelropmh. é{!ﬁé‘{eﬁyql tenl€9) py_}fom’!@, Ehereaction mlxture was
cydcgﬁya}é&e%gfﬁé&%% ;&'?Sé%rer%d lPr%? d Ib lrg\)ers%i'?é%ggr,g: t%‘géjN 4-

was used w er p ion
nﬁﬁnﬁxﬁbe@ﬁﬁ}%ﬂ-mﬁﬁw&a‘}npto@hdhbﬂy)pyndmnuatmmm(loﬂi g, 35% yield).

di d
D R NG peaaboney g 4 i GO YenD Ry piip-fopmine
(smb)xngvasmﬁlaal) @t CALEH (1YL PvaetréatedORithmmbginth dmuinIIV) nitrate
per acetate ghl 5 8.3 nmrnol) and powdered 4

b uSpmeDapd fapmixtups was étgm 8 R Tpyernighy- v%lg reaction
m'ﬂthtrer @E’s fuRihed Qrﬁ)iswé’&r %n&ﬂﬁﬂte& Ondeuo HAB }?ﬂr?ﬁteﬂrl?y \Qfﬁéa gel

poured into water (50 nlL) and extracted with
clgomatoprapih o wmh@%@nun@émuerozbemmwdm&@nmiﬁ& m& 7%

I P BYBREL DRSEER) b2 T UL 1 o R 90, 20

HephHy 6806, 0= 8. Hzad 48, G68I(pyu HJ, 66 (48,87 ehoohi gt amﬁym s,

288, 313 it L L SHR K 2 Fo S BSRaneRO MOy el g

111N|\/R(400|\/Hz CDCb) 8 8.48 (dd, J = 4.6, 10Hz

1 H, 8.43 (d, J J= 8.0,
EF&mplf ,e,jw 7137@;0](%10[1 Jof_4-2m,_1rnq}__g—me§}1)iyhen?1 46 2(& d8 345 gmlpl) in
di‘(ﬁl?ethﬂacglgnﬁ@e’ (54 nﬁg was El)an@s!Ed i v&'<9uo add ﬂl%nl(e'ied \Sltﬁ'%goﬁ/sPotassmm

A sol ution of

testl(umm &0 354416 trlmplh &b Rggadyariddihp seacBon mixtug, wes de-gassed a
Bl PP kS B8, T B ) 31

mmiol) ®8s added|and ahnjnuxterer\e«'ssulhdascdtto Sdie mmést sl‘hersotwnt was

h
el ek ekl predfed TR (BT ohd e lnd o i, e
clronelopapky to give 4t@ldhloabppidines- 910Q9P3>ﬁﬁﬂfyﬂieﬁ£bnmmn\éé(@ljog, 56%

vigledy w2 Rk o e pRlscl aB B €51 81083 kst thy €75 380 gy 3 .

6\4@%@50351 Q%)(M?%Heal @@ngs A S/ 298¢ OL+HO),

prow e 4-neth | oxy) benzenam n

A3lupion| qf)‘%/ (21crhlcmmn(dzm Yigrty)-3-eptivihengengmig %ﬁ% mg, 2.54
m%o,l) §¥ %%“%g“q 4 A 55 étrgxplztilyq [i;]? 2] ]ﬂlwab?lzg d,%% zl)%ﬁ Sﬁ}%zo% 190
migz3.8Q misol) @dsz@; (253, 2.72 niixql) ih 1G)mL 2f DMR @0 ndl)kdng wier (3

n'\(’viSIa%) F%g(%sée%un%lr vac %%% Blag‘gﬁi%ﬁ v(sﬁh @%’g&eﬁd@ﬁ?&%ﬂ‘ 31g, 0.26

minfod)owgs, added a&lsﬁhel mahmbimmﬂ &vak Rddled®, 902°2C3veniigtal JThaehction

ey vas A A0 el sl e Wi P A i and rine

then cooled to RT and diluted with water (75 rnL). The
m xture was extracted with ethyl acetate (2 x 40 ni)
and the conbi ned organi ¢ phases washed with brine (40
m.), dried (Na2SO4), concentrated in vacuo and
purified by colum chromatography to yield
2-fluoro-5-(6-(trifluoronmethyppyridin-3-yloxy)benzenam
ine (161 ng, 26%yield) as an oil which was used
mnthout further purlflcatlon NS (EST) mz: 273.0

SN -
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Exanpl e A22: To stirring anhydrous DVF (25 nlL) was
slowy added SOC12 (125 ni) at such a rate that the
n tenperature was nai ntai ned at 40-5
Wéf;ﬁq82§'4?%3 - carboxylic acid (25 g, 0.2 rnol C&ﬂ%“&’&'&@ﬂ”
in portions over 30 min and the resulting 5 m xture
was heated at reflux for 16h during which tine a

yel l ow solid precipitated. After cooling to RT, the
m xture was diluted with toluene (80 nL) and

concentrated. This ocess was .repeat three tines.
@7hd0 ol he gauspys POTEIPH 5 G Gaviecs i % @t 48 abnig the
coftbirfRd oHRARE ureedwmdd RABDBHE €10 ﬁLylceh&ntrated in vacug and purified
4-chl oro- pyri di ne- 2- carbonyl chloride (27 79%

onyj siligy, shi cte wazovideed rpethyet-@elltmeth¥pl Pbspyrnmlrﬁ yl)pyridin-4-
f
VG ez binkils Rl Oy MRt ORal (627 me, 5% yield). 'H MR (400

MHta] PMSO- awwws-v Flar I(MGCH)mﬂ)lS &, 100096, Aagdettz, 1 H), 7.07

ol SRR B B o B XD, b Y S HE LD e 80 (. 2

HYy5 08 @, @ H)gassccmeen,trm @3 Hxdds (EsNimiedsne @ustie to
yield a solid, which was suspended in EtOAe and

eSS 2 AR R Gl 0 R BR300 55

temxﬁdnwlm 8 Qldinabbrdin{2t A)-4Hepyr&ohd 2iekd)o. ES'mﬂol)’ aNd,00; (2.8 g,

26%8' | g'(chl%lgPﬁh QQ@ nggo %f%;—k mmfjlag@gg Sc.)omgmsﬁd ;:81 ¢ qqiven& gﬂl"ﬁ?)raised of
toﬁ@ne({ﬂbl—ﬂlhgo (424/$ 22dntgL) JThemBR il wasdtdgassbbb ¥ Fplying'd Facuum and

A23: Using a procedure anal ogous

baﬁ@l@@ |hea 1ce vith a1gerh| Biegpation nHEwegv e zafed, overnight at 100
°Cm1ﬁle)m&'\ﬁ>1§pc§rhbﬁ9(vgs ﬁIt&@H BRPHR Hratk $rad cOncefifatéll MHdWRiiKed by

wer e conbi ned pr ovid
silipa(gel dhbmptogq@ylm W providy IZde:)hthlb) trd D pireagl-aymeintidine (1.2

o 052 g iy N (568, s RS 0B15 Bzt ok 1

7.5 @9} H), 735((dy/ 46 M)Hz, 51—212§bfs,$H)2 H:; M (ESI) mz:

. Methyl . chl i te
(57 % apohio s FdmptaRo S AT e s pagine G90gae, 1 mmol
in S¥dhttrbraéthade (3-wh) &1doHb {1 mmwaeméd 4-h£b?lg>xy&nﬁjacmhae (200
and, sodi um hydroxi de (32.8 in_water (550
mgy 128 mppld pt @ Gl g TRIxSHE vas Wﬁd@hBTﬁweewﬁr t Hepeagin laypr was
sepBsied Ovhifel Rt Yoridel taﬁ@tdoﬁ&nﬁfﬁltgd V&S Dgtho Wit I%l\)é’ah%ﬁe t@( 1-(4-

gi ve 2-chl oro-4-fl uorophenyl nethyl carbpnate (11

: meztbmw&wel)d}i pyYazpl-ivh- %—Qeehwﬂuo)pws@lws) 7NBIR (@90 MHZ

D¥siystefs §569s 140 R 0 (gp 300N HEslets SL7 8 a8 i |
H), EQ7 Yd,m=8.4205 2 ) RERHJ, ./ = T4 He, 20HpeAS (oA Hf 3.72 (s, 3 H), 2.51
(ot MY i SRR o) weas ol oty added a ni xi ur e
COMTbi seda of eslogon H2SCH (4@-(MHQ- Iﬁﬁ@xﬂhﬂﬁkﬁglﬂl}@&z()ﬂ@-yﬁ-.’z
(o lmigrne @bl Tniatot i B GOt et et fihiom GaBA

(2¥Bng! 1.20ehridle THeSehdBoh Habdtis&d fofl 2'WaGr & RTCOWaRE Wad adided, the
filtation and washed with water to gi ve

organihlays gvas-sepasREh 25l F A eqoNE YT et wgmw@é P righdoromethane.
Thg cm%glﬁha bi?éaﬁii}:s weid Mﬁ%d &Rﬁ) R%md%&n%l)ed iBy &’uéST%lgremdue
wasn)comnvseq i’ mmo zlsmmxo;(hbnqm@s e, 12 sl B1COs (176 g,
3 SO SR B SEIEB8 D gL (AR
wat er (300 n|L) was refluxed for 4h. The
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10 insol uble solids were renoved by filtration and the
filtrate was acidified wwth dilute HCl. The

vﬁfo‘o‘iyﬁ’k&ﬁt ed solid was collected by filtrati pera8807/081008
washed wth water to give

2-chl oro4-fluoro-5-nitrophenol (90 g, 98%yield). 1H
NMR (400 MHz, DMSO-d6) 8 11.18 (s, 1 H), 8.10 (d, J =
10.4 Hz, 1 H), 7.62 (d, J=7.2 Hz, 1 H); M (BSI) m z:
192.1 (MAT) 2-Chl oro-4-fluoro-5-nitrophenol (85 g,

A%O ﬁ’?)r}l ne é)nl n et % %{ C?Eéo %ESIJ] at e glgi %1' l‘l}‘le& 50 ﬁi%ﬁ. 2%6] column

cﬁlfbmanbgﬂphy tmnglm X-(@(B(%sthﬁijteﬁx)e)dm-ppmz@m ylai)edndm-z -yloxy)-

Eﬁ’ bl 19 e Aot ot s i T PO 850 s 1

0=M“|z HzDI\/Egsdﬁ) (s81 ﬁ) 87742((8, J35H)Hz 4. }7)07 Qﬁ@d JEB.4 Hz,
Z,4I

2@8@9%;&5\-61{ b oY, (dQ-S'IEI)&”'ﬂB?(EB[ﬁﬁZr(ﬂQ J134, g)”{z 1 H),
6 oMkl ﬂn“)s 308@r E&WB 965%5 ‘H)43. ?i‘tsoﬁ e & %EEW%Q@?(M—;H ).

prep are usi ng EI‘OCG re “anal ogous to

subsT¢ 8 gelutign Rf—@-( bk(%mxyml)( Booymeol4- ﬂm@nu@p 2eyloxy)-

2 ?mﬁ%gé%zeﬂémi ?ﬁfm’ég o_}é rl({%.ol) &n %fchﬁ?‘?m@x_m;% (‘e")du&)sygsog@fi TFA

(- Ehll)lza,t 01°Cl-b.r1d tlkiSrédEﬁdn) stnrrddzat R[5 TorOl 2h MfHe) sol V@bt Exsarqnio&ed in

o455, it R SO i R BB YS8 B e Shmonis soluion
TRe ﬁ@lwdslcomwﬂmmdﬁm%énzm&&k@d uaﬂbrmeé&m/\@r@e@ambmmel@rml 4-

vi.de A4- . .
RIS sy Rorobgassping. €18 atishaitianEriMRs (00QMHz,
Ivfé?tfﬁ)ws&‘w , S5l M&’le 3\@?6 ig%@@&iﬁ()g 3= %425 %)d'r oifdd J=
1(1868 éUZHk )16%@(165&12'(& Hﬁhﬁ)zﬁ-’ﬁ)ml % MSE(ES sl'ﬂ/227-722
(I\h')r I\/B(ESsz 239.1 (M-HH). A m xture of

?2) chl oro- pyri di n-4-yl oxy) - 3-fl uor o- phenyl ani ne (2.0
g 8. 4 nrnol) and benzyl rre_t hyl am ne (20 rnL) vvas
ERERRE AR PR Te FenaL e SRtektts & ERRRI/AE, L atiip-4+ fuorophenol

(P17 g, Ileﬁrnﬁybl)&xhﬂ iSctaoigeq2- Iﬁﬁdip'yﬁiairﬁ qo.apdhy, 1.oOn@holewere comblned to

o S B eI el M S & 5o
S&M'#)NMR (40PMMZS PN O-28) 878.36 @7 =28 Hz, 1H)h 8.30 (d 4= 838 H,
4-(4-am no- 2-fl uorophenoxy) - N-benzyl - N- fret

1HR % 56ddd. Y 088, 2.8 He, #1107 (m, NEDIS. qsl@ldmﬁ A2 ), K09 G,

t t d
R G 2R O st e ySol s [ Eac ion Bas oL rree
reaction mxture was filtered, concentrated under
E%?elgﬁl%m%h? %g’tgr?lg% ?«ggtu%u(gtj bfelnze 6%‘ 4,5 e§/ te&gr%etgglalsi? 2]dloxaborolan-

)(Wnﬂym@xsaq‘ithfecmnepw Mtdrmml 01 520MmoB - 1801) ag in THF
560ny, . 78% yi el d). DMSO- d6)
( Oml) 3nd HQ (%% ml)_wpﬁ addgd@,@l(?t (1 6}:g d. 5’@ rpﬁxol 3. 0p|)eq_) The resultmg

mﬁpé@loﬁ W2 s{lfﬂzd g’t i'fl)"C ﬁ)r@@ i Qnd t]ﬁn %‘eged a'ﬂﬁ 3N¥ HC] 1 &8 ml 5.04
eq)s "Flge mwslrfe PRy S'JmﬁFll—FP) 2 5234Tme supsmgaam# eA@Jzed away

frg?ﬁqapacﬁgj’o‘%%x %r s % ;;vit?x 1’1%—&1“2?114 combined organic phases were washed

with ohxamm r{@x)andrizdy (Mg36k)p \and z cdneerttited? &g, vadud Stor giveolciude 2-

RIS s Deia duie i isteR iae o e 4L (0da% s Feia

m xture was degassed, bl anket ed with N2 and heated at
90 C overnight. The conpl eted reaction was dil uted
with H20 (5 nL) and extractegl with Et0OAc (3 x 50 ni).
The 20 conbi ned organics were washed with brine (20
m.), dried (MgSOX4), concentrated in vacuo and purified
by chromat ography to afford

4-(2-(1H pyrazol - 4-yDpyri di n- 4-yl oxy) -

2-fl uorobenzenam ne (0.56 g, 83% as a |light yellow

SR AN~ 1/ \
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30 Pd(PPh3)4 (729 ng, 0.63 nmol) was added and the
resulting mxture was heated to 100 C for 16 h. The

(o] s renoved under reduced pressure h
W@rzﬁ%ﬂzﬂﬁﬁpgﬁuct was suspended in water and e}[hrq‘é‘iﬁz@&/osms
wi th Et0OAc. The organic | ayer was washed with brine,
dried (Na2SO4), concentrated in vacuo and purified by
silica gel chromatography to give
2-fluoro-4-(2-(1-nmethyl-1H pyrazol - 4-yppyri
in-4-yl il %, Vi H
s a3 Wy oasdgs it B epeionp 1 ey G Wit R 5
7.68-7.58 (22263%,.7.45-1H9 Sﬁ,- 41R), 727(, 185, R1FEHZH), U.644.56 (198, 2H),
ésm 1]}3, 6. 85-6.7 é@rﬁr;]{z 6.56 (m 1 5.15 (s,
3.65 (rs, 2H),8486((6 2HR iy 5.908 ) 2S) (EFR nv/zi gy 20 - Exanpl e

A29: ' -4 - .
(0. 15 sty Sobbeh o SETRchr ol BNING2 e ARG AGholin-
6-9lb@tonivresid) (0648 g 8:06-rhroly 1.08-cqhland 4Ai MBI (D.6Ated i OH¢Ql5 R0 mi)
53. i i - but
o RO AORTRARE S S0P B9 b R o
pyrizeledy-carbByldiS().404 2; 2.865miBol( WKIHYq) and CRGOACHOMOBTH G 2.06
of Li AlH4 99 .4 nunol) in THF (.1
mihdOra Thereshee plliesnrnatists Hat S 28 o e 40 e the
mixkuré wils ddutéd WiR H,0%nd QefanteddVay Fdm the endlcslatiEievesAThe layers
stirred at 0 Cfor 2 h. The reactjon_nixture was

weygasRarid A e orgaricphaRgises washed yith E:8142y)4 The pombingd aqueous
pHaSR W LB Ny trdSP %@bg\gzo(ﬂg%}( {)'.3 'Oqﬁnét %Qrtngﬁga toRGin{c pilab@t FedBdtied

extracted wth ive

(MzBQu)-cantentrated fn vagre prdepusidieyl By rflagh hromglopreplhEHONCheRmes)
oY Za@f(g?dy 'Ofel dl)enZ}lfYS (E%I-().’--t[b%'tﬁ-:s—(%élgxgta{b%ﬂ)-'fh'-pyrazoﬁl-yl)-3,4-

sol ution
dihyiréidequiriotioe-3¢1H)warbopyleta otdA6p s 8% viid)! ) Nt NN I(4Q07 H0Hz,

pifbo-d 82 A Bt Z40PBimr g, SR A, 585 B3 4% o,
21Uy dg,m, 0yd 3.2 [H), 169 e, AH),(08%4(t,aH, J4= 6.6 Hmpl )9 (sT9ig), 1.18
resul t sol ut i on stirr at RT for 4 hours. The
(tsﬁ’éc?rﬁ-fﬁéggﬁgéﬁﬁﬁaé%wﬁﬁgnd the residue was
pur i’lfd;jeﬁﬂirﬂﬁlg Slktiondf BeAzyLQU3LEButg DS -QIR:GEaBERY)- iR pyrazol-1-yl)-
provide .
3 A-dydroisogvinoling: 31 )-paseanylats | 9-4%9) et Y347y mmeplha-ip| oll:1
: op i .
THE RN GRREAGE g 4340 B HIO i £ 7 i A ger s,
th¢ sompletdjl reg@ticy wes gddified (pH 2H)), with Ti! KI€1 ard eftracted with(FOAc
(38t DR pleBii Bhates iterosht it oG Gifed QI8 fiered
aridnevhporaeditoedioyd (42-Enbdayychidoaylp &P Bidetriihydroisvgpineke-6-yl)-3-
Cc ined and_heated. to. for 30.haurs. The .
R B ER SRR s b Ui &1 6o BRSO, S (i, W feed
willisht Qtheagiridativnt HHEARQ46BMHZ] OMST-)Y,) 5Thal -T.omtrh/ 51, B828-
organi cs were washed with brine (3 x_50n) and
730 HDo6 SKAMOE, SEF (5 PBh 4 GraciimBPpo (aisi 48, LRASORY, 1 =
6.6 8025, QMo @togf: MR (K86 Woz:and oRNfiH ed by silica gel
chr omat ography to
Example B2: Ethyl 3-t-butyl-1-(2-(trifluoromethylsulfonyloxy)quinolin-6-yl)- 1 H-
pyrazole-5-carboxylate (see WO 2006/071940A2, 0.380 g, 0.806 mmol), MeNH, HCl
(0.109 g, 1.61 mmol) and EtsN (0.449 ml, 3.22 mmol) were combined DMF (8 mL) and
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gi ve

[4-(4-am no- 3-fl uoro-phenoxy)-pyridin-2-yli-ethyl-(4-m
zypamne (1.2 g, 78%yield). ill N

“?51%’8 mfaﬁDlvrso d6) 87.90 (d, J 5.6 Hz, 1 H), B ysanristoss

J=8.4 Hz, 2 H), 6.82 (d, J=8.0 Hz, 2 H, 6.74 (m 2

H) , 663(d J=7.2 Hz,1 H), 6.02 (d, J= 4.0 Hz, 1H),

5.90 (s, 1H), 5.09 (s 2H), 4.53 (s, 2H), 3.67 (s,

31-1), 3.44 (m 2 H), 1.00 (t, J 5= 6.8, 3 H; M

“%'fglw %vengglg . ewrc;nallé%rp ?sl %fnﬁ%#lfilz-% ?@.?@ k,cl.éf i'rﬁinol) and

Efm (0449l r322 Bmfrlol)owarp hdded>an)l tieyreadtion -was plitredearhadditioalrveh at

Y o SHE R T gt v v et i Tgt and SRdlel with

BRYAS, NthktracthWere SRehddomitHTbridel d€ed @R, SO CRAtdhakted innades and
reduced pr ¢ essure and the residue was treat ed w

it oy DRICA0 86 ARSTHORITKatler HS0% P o-tert byl 1-C-
é&ﬁﬂ&hﬂﬂ* Yiﬁ:%lxﬂ\l%%ﬂﬁﬁiw&aol@soéé%o&ﬁla& o Hg) ss%fweld) 'y H NMR

aqueous layer was treated with unt |

(408 &2 DYIEOdskS i OHOES B,ch Ha. 00 6R(3,.J TRE KB (0.7 =
9.?%@3,%&‘@‘3&& Wﬁftr'og yz {05 '1‘?‘@393 &8 ?19 ﬁjr)) 69814 §f), 6.80 (d,

concen h va
J 4-3(#Ha ) p4. 86 €4, tueﬂo%)l‘ie,rmy)z 9&-(@117{4489{2, aHh 1 B24mi M, 1.13 (t,J

_Q%ﬁﬁﬁqﬁ) 347 f’f%gmf%)358%}e\éoﬁu\{?_(3tl)g 2/;&7 VSO ES) ,87,_')79

6 78L10H ng (81473, 400mirb] ) Fabdddeddo a dotuorlof eyl 3l=ﬂzrt bﬁtyl 1-

(2(52511 t@daszo)qzmom f)yl) w@gm(geéz%;boxslafs (fil %432 a4 ég) mﬂidb n a
mﬁture%ﬂ’ ater/ TRIRELOMY1 (IEISb)mLf 'T‘hé reatASn Qm(thlvb'a)s shfé@dﬂ%l‘r@ght at

To a solution of A23 (0.3

RiTh dliwa wsh AN Higlgand @xa@rd@dwn% Eﬂ%wmdaﬁﬁﬁe T@le ‘-‘Slllblﬁﬁd | brganics
W, te?\v%L our A @?é tdhed\méwﬁéﬁ&j c&{égﬁ{ahe Hd%\‘:ﬁurﬂtto 69 %in G-tert-

er wa sol ution was
bHXI-1-&23(r&dhylﬁmm0ﬁluhwm-§cxéi-hﬂe)yr@h1@ Sovageaxiylic |agide 0.9k, 100%

iR g AR GV sgodf £ S0 2t B R s b
/B Jom Bt e 0 -
903t 85l 2 537 AT S 1 ey SRS FROBH! 38R Al
Exarrpl e A32: A solution of 3,5-dinitro- benzonltr| I e (5

g, 25.9 nol), 5-chloro-pyridin-3- ol (3.35 25.9
Emmpleam: Kaotsor 9 iflc s (128, BUS n(qusm &ﬂ Iy{Q0mL) was

a&]aeeat cﬁ'g icg Q (P BV&'iJHoﬂh cf ?ﬁg&o@m{ﬁ d{ﬁlﬁe d38 mol) and

concem in vVacua an nt o
pyading (23@ O'Bﬁe nedjuie dii;dLaipe0 mids Mtcoduigdxaﬂlmadreemhgd and the

d th mbi ned
SAEHEN e T B 4R RSBl i o
(yﬂguolrrar) An@ theidriaet fhase ﬁ'hé ﬁr@c&l OISO h s einogitaet Yande vacuum

tesaf(qsd Ers awinglin-6l wiflworamsiyanesyifanate (0genLA9N: Yield) as qoik 'H-
I\Mi‘zfoo%wm elblqbo &%g 3, OWB 1(15(}0ﬂ= M@Hz),@’ﬁﬂ?dﬁﬁ J889MA8.21 (d,

J8= Z_S HZSIH)L 8H)8 (d7J879%§z ILHH)T 80|(mar1 f@oMér(m( 61 QS (EFD m/z:
27@(&,[ added to a m xture of 3-(5-chloro-pyridin-3-
yIFOxy)=5-nitro-benzonitTile (3.1 g, 11.2 nol) in
ac®oi x saspedsi¢rl @ quipolar@yt heflveenetharsulfoatst (40r ed Ot mol),

RT f 6 h.. W 20 .add ;
birobfiBats Do s S0 Sk Bl PPeRRR s a P e g -
and was extracted with Et0Ac (3 x 150 m.). The
conmbi ned organi cs were washed with brine, dried

(Na2SO4), concentrated in vaguo and purified on silica
gel to give
3-am no-5- (5-chl oropyri di n-3-yl oxy) benzonitrile (1.92
g, 71 10 %yield). 1H NVR (400 MHz, DWVSO d6) 6 8.53
(d, J =1.6 Hz, 1 H, 8.44 (d, J =2.4 Hz, 1 H), 7.80

, J =2.4H, 1 H, 6.77 (s, 1 H, 672(d J:1.6

NN
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15 mmol ), and K2CO8 (4.3 g, 31 mmol) were dissolved in
DMF and heated to 110 C overnight. The reaction

' s poured into water and the m xtur
“@x@?%?"é’gﬂw th Et 0Ac. The conbi ned organics &1?@5%007/081098
washed with brine, dried (Na2SOQ4), concentrated in
vacua and purified by silica gel chromatography to

provi de 3-(6-

met hyl pyri di n- 3-yl oxy) - 5-ni trobenzonitrile (3 g, 76%

bi%h%gg[t)@ho%pjh;@]b’)gws 225 gy ébmgl)eﬁ %sset}_? ene&'?%éw?g%%ded
aﬂddlmﬂ aeetdfe (0013 X, K)058 ZmﬁSl'ﬂ 1B reshitank mix@urd wHe hedteddto 90 °C
gi mz: 256.3 [ MtHr A mxture
UDGFr %mﬁeg%%fwyw&m {4 s gnixtmEreyes OBETBIAT {7 y4cuo aad the
reflduddwaklifinrifRel Vi Adikea geP Eolﬁﬁ%ﬁfoniaﬁbﬁéi:ﬁ& éEtO?!Cd/ﬁ:t EthEY téhrovide

was stirred at RT f was “ad

1-(diphenylmethateneldd- (Fﬂllflﬂiilﬂtﬁoylmdmwpt(ﬁz La16816%4 wldNagEkBMR (300
MEQOIRMS r{&%%z&tgti I,n.egf(‘%ef Y‘@Sdz2§ Xé {?@%9‘13"8 hE 1 H), 7.80

he CO rgani cs
(dby =13, Heirli By 7@V SO0 3. 9dcbz1ddﬂ1)t, e (m,m&m sardl J = 3.6 Hz, 2

HE Ao B0, U P 4008 Poenzont tr il e (2 g, 76%
y i/elsd\;]ll)txzon]d(')ﬂ li@gﬁhi@ﬁem%ea%ﬁhoﬁrzﬁgl)gﬁdréﬁnel@z ) 996 ﬁngfzhl?) and
44 Gimainyiy3-oxg entanenitie (4 & B13ndluin cHiagp! (380 k) s Hssigg with

co%c ‘ﬂﬁ:] g§0 mB, )N, M6 {65! ahd MeZmixdtl whs ﬂ:%‘t&ﬂ to réffux @@rﬂ?‘xte The
5D|n|trobenzon|trlle(15 g, 77 nmmol)

coabd aRction mixiyre Wy CcemTAtgddInderaagpuny msbhﬁgmdve Ws wmheqi yith
=B RERRALE, FIOleBord v IRty B
nemrérznd oghH. 8)Aftithr samreiled Ma:C6); Rblutios. r #he targaniondeyer was dried
(l\%hgdﬁgecgmc\:@n Qetﬁm ac acedt A% %eé g%flllﬂgg gé’il cgrﬁmg \%rap&}]" %Ogl{freL -tert-

rgani c sear

bmﬁtmmm-@mmmmaﬂmme(ze@ 87) yiudd). bH-NMR §B00 MHz,

DUSH B8y e R Tkt E iy (45 ) 70 £01-508 (Bl Bl 754 (m, 1 1),
5, «?@@.t ﬁﬁf/shfmeﬁse@)ﬂ)t 929 tsV9 H%) MsghSI))ﬁ% |W28(W}ﬁ

dent i nitro- in-3 benzonltrlle

( loza cpld, sgiytipn i(dPOAC) q@é (eEshu;le#%nnoém? rzi -JHpyazol-3aylamine

530 o, 5 PR T WARSEOTR, 4 o

DM@\P.LG 09, mg@)7 fdllowed diy) a isolutiom aﬁ d:dlch(cﬁﬁ)ethnjtl)chhmsfommtméﬁw tral, 42

mmolg in 88 r1'@r l-{]g?zl %vg 5\2{: it oél%g%mu?es ;}‘f’]ﬁert stl%'nggt% h%{]lr, water
(100 Xﬁl)l rveisvmlﬂedjwﬂlmltgi%lﬁm(lﬂi-l-for—ﬂ) mdré nigoes laﬁd hityed brghid layer

di |l u with, e acet Q nL) ,and fi r )
SepHFiGH ﬂleﬁgaéaw {aéfg FEROVETY é‘tl negdrieprand tgsﬁaf?o%ﬁwwa@due
obehddagite® deibidd oFtthY IsoReft @yQallidedX réf@ iMefonAfld fohfirnish 2.2,2-

conbi ned orr?am cs washed wth brine, 15 dried (I\Ia2804

trighleroeic T B (ahpliaciay -dHgrzolS vicgremyie] 350, vduie; w9lid
(8! '(2§ gg%ﬁ%'ﬁéi%) ” Wﬂl\ﬁw%é Jég hb 45 Kbr%zi{izl?glé% ban ?}iif”stéﬁ €8 =

8Hzy éHi;ISel 1(—X1352H)U§ PR dda J prio ééi:tl,lﬂH) &l (8d.dus6.tot- EXlaniie 6.39 (s,

3 I 0} 3.86 nmmol ) and
”ﬁx%ﬁfg pgq32#%P%8£ag2$§@nYé46§@%lﬂg986 nmol ) were
conmbi ned to give
4- (3-am no-4-fl uorophenoxy) pyri m di n-2-am ne (509 ny,
59%vyield). M5 (ES!') rn/z: 221.0 (M+H+). Exanpl e A36:
A solution of 1,3-difluoro-2-nethyl benzene (15 g, 0.12
nmol) in H2SO4 25 (100 rril) was treated dropwi se with
HNGB (65 % 11.4 g, 0.12 ngkR) at -10 C. The resul tant
m xture was stirred for about 30 mn. The m xture was
poured into ice-water and extracted with Et 0Ac (3 X
200 nmL). The conbi ned organics were washed with brine,
dried (NaSO4) and concentrated in vacuo to give
1 3 dlfluoro 2 nethyl 4- nltrobenzene (16 g, 78%

' P I P . - 'S
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1, 3-di fl uoro-2-nmet hyl4- ni trobenzene (16 g, 0.092 nol),
benzyl al cohol (10 g, 0.092 nop and K2CO3 (25.3 g,

wo 2hts/6edes Were conbined in DMF (250 nl) and pepigdotddioos
100 C overnight. The mi xture was poured into water and
extracted wth EtOAc (3 x 200 nL). The conbi ned
organi cs were washed with brine, dried (Na2SOH4),
concentrated in 5 vacuo and purified by col um
chronatography on silica gel to give 1-benzyl oxy- 3-

gl ok Z’do gﬁ\é é{ °a§%3§% 3 ﬁﬁng%olg%ﬁg&é@fﬁlﬁg)m Chi, (30

mY,) aﬁi-ﬁynﬂﬁle((mnlﬁ vijh MB. (8@ivattd 4A3 afd Sirkid, at RTHpr 6 Bo@s Ethyl 3-

i Oui) Fr Ry by Ie (L% 20-AeD B spmREarcie 036 &,
2.0-ri9881) WRko adied ah8 the Rdctfon(Wgs stil'&dvﬂfffﬂ‘ €521Biaye hpkh to air. The

nmet hanol (100 ni) and the m x yas stirred under an

repgion A §15h Biae fiftered thpugly amad @ﬁ Celitehthe Bliats B8 fpacentraed in
vabAS ahd %ﬁrﬂ‘feﬁq) “%atééﬁcl{rblhﬁtﬁgfaﬁh)y‘ﬁsob@é?ﬁ‘ E@@i 1- ﬁ’h%tj'lnl ~(quinolin-

vacuo

am no- 3-fl Oor o-2-nmeth henol
699-1%-yyrezcgf) 9- caltoaylm/@ %B&@3Weldbl\lﬂé(é%§ /s 3@@11\’{’@? )1

E)'): ﬁﬁ%ﬂ% fim%ﬁﬁ)%?éﬁ%g (s, pirha) E'i)aﬁ%%g(t%él 3°ﬁlunﬁﬂz £ et

thtMH-HqumbﬁH(ﬁt-;d}&i;HtpyrdzeletS—thbmoylatte(O(B % 05 BmdBYlin hixixpne-H,O-

Et\rl(\ﬁ-zglrg?,zéj w&? ‘h rﬁ% 8P ﬂtlﬁi%ﬁe was s(slrrs(g ovel fht at RSM&Fhe solghon was

cdnlaaltfaﬁeﬁtdntl&liﬁ residué w&edi&aﬂv@ﬁmﬂ-ﬁeﬂ(zfxﬁt) 30 HOh wab adled ahd the
this mxture was aﬂt@ ti,on

precipitale waf eRllspgd Pyt ¥ e Vi WﬁS?r) The sehipas figed under
vidiBm Mo Xt 3RR- bh@ﬂtlf{@mﬁ&hr@@-@l)q}pﬂﬁ'ﬁiﬁlgb-tcarbﬁrﬂﬂlc amd (0.18 g,

reaction m xture VYBS concentrated 1 n vacua

4%91%&)@5 wa@nté selith| EIMFN(480 Miilz, B Q1de) { 80 (dzleJ m_2)0 ah@Hz,
fé 5 1 r(8§1 i 1“:?5) B 1L 8.08%h, 1 sghmg 1f}ﬂ ?ildW'JUQ 8, 9.2 Hz,

rat & was conéen rate tied
1H),17. cda(dgev ~chBoBRtHgri&PhY.0f ds, g]H/)e 133 (s, OH). MS (EST) Y 296.0

(]é;%i)- chl or opyri di n- 4-

['oxy) - 2-fl uor o- 3- et hyl benzenam ne (3.2 g, 42%

yield). NWR (300 MHz, DMsQd6) 8.21 (d, J=6.0 Hz, 1
ExbmpR.-BBt [35(5-alnihd-3-t5huBi-plyeitiol-1171)fmphthaldn4 -yHacetit ddd, ethyl ester
hfﬁg@g@eisze{empﬂ%o%ﬁ&o 21 gg g, 415'59r%1m(o?)’ was thahted Yt aondnia in
m%één&?a(m' ef ﬁmym %ﬁbxf@d 0% Yoachor k@@ -wissRRABY IiDg Baabstrube

m ne .
faret chsy.s_ Ihq splwns was femavaddt raauo pnd thexpeidusdisshemioerepfed to

o P 8oy FABA R taigo vs

41% VIRIE). (VIS (B’&l» ndncszazst(wu‘);s mL). The nixture-was

?? 8)%%6%/}\@ sgli;il%arteo & Blc%rgonat{kﬁ% lha%gtta?ggg ?ﬂa and 2-

e reac I oNn Xt ur S ex
(miﬁnlﬁbcﬁsermaatymmqgr_rmm@gnmdaatdnel -glpuekiamid qBOMNIES 0.931

mBt) Proatsy p4-Ek Lo D FTTy: AR IREregpestied vigorausly
ogerfnl HO "B HnikRtd Wis dituled vAtr éﬂ?}l Qb’état@ oML pae |thé‘0rgamc ¥hase was
I)pyr|d|n4 I oxy)aniline ( %975% |eld)

smmte(da weshedpvi thsom): agidg(39 mle)opnd ng (30 mL). @mdo(N aghCyg and

é‘ﬁ:ﬁ%t;a(egp dm v§cz%oto 6g?v cm%_llzwlzuilp é’ﬁ.& &;o:u Bl S1t,hQ=,12]'g§ ?éé?ifﬁ.tes %nd(_gsil,tered

1.95 (s, 3H); M5 (ESI) mlz: 299.2 [ MtHr.
5Exan‘p| e A37: A solution of
1,2,3-trifluoro-4-nitro-benzene (30 g, 0.17 nol) and
benzyl al cohol (18.4 g, 0.17 nol) in DVMF (300 niL) was
treated with K2CG3 (35 g, 0725 nop and the resulting
m xture was stirred at RT for 8 h. Water (300 nL) was
added, and the m xture was extracted with Et 0Ac (3 X
500 nmL). The conbi ned organics were washed with brine,
dried (MgSH4), concentrated In vacuo and
chromat ogr aphed on silica gel to
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10 gi ve 1-benzyl oxy-2, 3-di fl uoro-4-nitrobenzene (16 g,
36% yi el d). NWVR (400 VHz, DI\/ISOdG) 6 8.06 (m 1 H),

(in, 6 , 5.37 (s, 2 .
wg)zé(?so«: gxy 2, 3- d| fl uoro-4- nrtrobenzene (14)géw@6)0§/081098

nmol ) and Pd/C(lO% 1.4 g) in MeOH (200 nL) was
stirred under a hydrogen atnosphere (30 psi) for 2 It
The catal yst was renoved by filtration and the
filtrate was concentrated in vacuo to 15 afford

oA a3 IS 008 el Fop P ogliten 385 3 H¥Bu
1Btipyradoltd) ylc&badaté (241 Iz, 92% ikld). Mslesmm@z? 4%:0 (A-+H)).

Using a procedure anal ogous to Exanpl e A2

4-am no- -di f | uor ophenol t) pot assi um
Example B6; o"gg gglr(lgg susgensipn of tﬁ‘ﬁgptyl %n@aammo -3-fert-butyl-1H-pyrazol-

- ﬁgﬁmrfnasagreopx&béﬂme (BelW® 20bk/H150022), VEKE L @0 HEMI) and
TrpeC2{G hD ol Tymingd)rin £tQ Ao (7 )zt BTgwas addebsatid i aBGEOnE@.9 ml,

2§ B8y s b A0 L) 8

filtgred. @hO 2ol{dwas) Anded Svetzwitil héfanesGardAir{ed ,to dfford. t&'r-FHntyl I-(3 -tert-

s Q230 el ORI g 1, P S AR
(ot%tgr ar%tﬁalMMs?(Edew@xﬂM(Mamz y1)-1Hpyrazole (1.6

g, 7.8 mmol) and Na2CO3 (1.65 25 ng, 15.6 mmol) |n DI\/E
(12 m.) and H20 (4 25 was spar ed wth nltrglg_!j
Exgople B7: pdp mprﬂrsya sply ﬁﬁt-b'dylzr F3rArinopsbuiy pgAepl-1-)-

3 Ir@ﬁagawh&hagaem(rﬂyaab&@w%%e% Goé’é?oﬁgwmff 0.075 g, 0.20

ogen The sol vent was renoved un er
mrn@t)umé drpr-65 61028 mhd@-21hemehud Et@Ae fio) wesaddad satith d@HCO;

Iﬁ V\fib%rl n%ﬂ& e&ﬂlé %gﬁlﬁﬁ%gfpggsl qiut nv?as tlI]I'Q d%g ght The

o gah C Iaye
laganoent seyaeated and/alwaqrmnds phese fwaesde)myactad)omtlu BrOAc (2x) The

co%rﬁ%@eﬁ?#rg%%c? @1'_12% ovger% Ir’al ﬁ’a%l Tﬁeéy)l‘)agla?q Q/_IgSO4) and concentrated
iny Jdcupy td dHive 4rydeoxBhityh engl-sitiles-((2,2,2-t6chibhyt O tabonyl)-1H-
11-1 NVMR (400 M1z, DNSO d6I)_1 6 _8.40 %d, J=6.0 Hz, é 1
p)frﬂzol &- y@?{@hyﬁromqmgolgg 2((§ )g_arlp_erylalye @1 % g 1! A; yieldy H
NMR (ljrarsé ) 5B, 93&;&#} 1H§- 77@13243!111(213{) 8. sbl)asoﬁhnﬁaﬂo% 2"2(s 1H),
45‘%@ ZE)e @TSA% (325703 (TB Aot 8Py 7a9r(ah 2H), 1.44 (s, 9H), 127 (s,

£n (50 m) 5 were conbined in a
@fgweﬁt@gyrﬁ a%%l(ﬁ@&ed to 160 C for 3h. The reaction
m xture was concentrated under reduced pressure and
Examplt i B8 b4y sobtiensel @rtapstyPi-G-8mingidviertfiu(ydd H-pyrazol-1-y1)-1H-

. et hoxybenz - 4- (4= ani NRs 3 .
e S ERENGIA 55 P R0 04 & 1 ShmyDdn IOAS (6 R
wﬁl\?‘ﬁgteﬂ@ﬂﬂﬂm aq NaOi{ 2.7 mz_:) To the stgn?gl bzphasm reaction mixture dat 0°C
- et o am _no- uoro oxy ridin
waag%?gﬁéopr eﬁné?f l)ff%‘?g‘ﬁdﬁz?ﬁ) o]}, dgRpgegod 3 % greaction
mixth@atRd sibrbd fRMTRAL RM. TRE irsbdlidn/vad dilitad Qntia%tf)kcﬁéo Ghl). The
2.99 mmol ) and_the resultant m xture was stirred at RT

orgarg tavghtwas THshed ath BaOniZxt U me).virinevddhel) diiedh(Mey@y  and
co?rgé}r?rgﬁh ftétm% d r?ery ﬁr&?lofgﬁl GRS Bdrdpy1 -85 yf‘cﬁyﬁ%]bonylammo)-

ronmat ogr ap
1 Hrpyvhzalti-yip H-lﬁdaaoledpmbmya)q@rﬁ%g, 1872 vielidhes 4 RGO yeljow foam.

%ﬁéﬁmb@s}%égmﬂ%%fa%%% Suili 9, 887407 -2
(t, J= 8.7 Hz, 6.68 (m 1 H, 6.06 (dd, J= 4.5,
1.8 Hz, 1 H), 584(s 152 H), 5.75 (d, .1 =1.5 Hz, 1
H) , 5. 08 (s, 2 H; M (ESI)gom z: 220.3 (MrH+). Exanple
A40: A solution of 4-am no-2-nethyl-phenol (4.25 g,

34.5 mol ) in
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di met hyl acet am de (50 nL) was degassed in vacuo and
bl anketed with argon. Potassiumtert-butoxide (5.0 g,
wg)d'm@t;/dl%h) was added and the reaction m Xt Uurg-mMaé$o07/081098
e-gassed a 20 second tine and stirred at RT under
argon for 30 mn. 2,4-Dichloro-pyridine (4.6 g, 31.3
mol ) was added and the m xture was heated to 100 C
overni ght. The sol vent was renoved under reduced
pressure and the resi due was purified by silica gel

" :
A BATEPRERD, SO 0 00,47 (0 TV B 7590
1@0(s5mo yMSI(E$1)m/tI44l&IlSZRM—I4rUm MHz, DMSO-d6) 8 8.21 (d,

J= 5. ,1 H), 6.75-6.80 (m 3 H), 256. 45-6.50 (m 2

E%gpli ( H+) 65152 gj& gfzﬂcé(?qrsn aB?logdus to( Eéx)lm[rﬂe B3, 6-(2-
(d%h@@ylﬁ@&?feﬁé)ﬁgdrﬁ&lﬂylfquﬁioﬁﬁy) @d et fyd benepnasd emel9B3-oxo-

pgugwnvq(uﬁ g4 346 mmwol)vare sorabipgd tp.pravidg to3-isopropyl-1-(quinolin-6-

/ABSERORES A V) Ao R ROy, Sl

44106 Wt BH),(832178.) 8 (a2 Hy-22668 62 (uyiE), Maddd -abd, 4.4 Hz, 1 H),

S e, ST, 250, P B o e

2990 @G4eMgrni ght. The reaction mixture was diluted with

Et OAc (30 nL d washed with 2
bri n@"“gQ 9 PXo ‘%EL"P ;‘?}g tﬁ\éq%ﬁfﬁ‘mmbgr?’(}(s °9»‘ésl @%"Pg’&gé' -1H-
Wdilsﬁh%@w(ﬁs@, i3 nﬁﬂaél) sl cérivertsnehi m&cﬁrog@tuy@ 5-19/M9deyl 1-

washed brine (10 nL), concentrated in vac nd
(qymomﬁesd) HA-patazelchylgatbamete (P 391 e 61% yield). MS (ESI) Wz 427.0
ﬁgt hyl - 4- (2- (1- met hy1l- 1H pyrazol - 4- yppyri di n- 4-
yTo y) benzenani ne as a pale yellow col ored foam (627
ny, 88%yield). ill NVR (400 5 MHz, DVMSO-d6): 5 8.27
Efaimpléd =BB)::0 HAJsidg Hp, @Boddufes, arkldgdpys 7100 Exdmple =BG, 76-(2-

iensimghyiegegarpftvimineging (i o 17 mogoth gnd S rd aipliachicile
(i g, 151 V(e‘ﬁe coZnHﬂ)ed t3 y&edd §-8thyB2- hinolln-84/1-CH,pydazbl-3-yMEnine (2.5
(ES1) z é H+) . Exagﬂﬁg A4l 3
E85Ch VistD- ZHMWF’ QJMI%Q?MW §is{ddd/ 27, 1 & Bz, 1 H), 8.39
L) O
dtag"?r agrr‘niéii hé li[flh gn’ xlaglg)r 0?6 503 (mﬁ Hl I %ﬂg/(rdgzél egdf 1.201-IZ :
Hy, 5. 40(b8s, rﬂfbﬁ)"ro (mm 4029.8/ 97.528, AH)ahio € PRI§I|2 3 H); MS
) were conbined in a sol vent
@Wﬁ%%ﬁ)gﬁ ?‘meﬁe/ Et OH H20 (4/4/1, 20 ni). The
m Xt Usikg e Sprotegas s echldpouappl Exanpk Bic Usethplriquinolin-6-yl-2H-

e oraemiag (% Bl ovBnaD gHe Brverd k2 e RRGEIDpatyt1-
(cf@ﬂ{o‘hhibnyl)ﬁ@ﬁ (ifyi'dzb RadBflaich@.287 | &, rae yWhD 4204 Giite I fakidMS

and purifie S|I|ca gel c rorratographyto
(Brbwiza 61320 (MeHny | th| 0) - 4- (1H pyrazol - 4-yl ) pyri ni di ne
(1.2 g, 71%yield). 11-1 NVR (400 MHz, CDC13) 5 8.45

E%lexgﬂe‘Bdﬁ 4U§'%g ﬁi!){f)edurg ﬁ)%lio s toléz Epocedar}_fghaioﬁouslm"ﬁxample B3,

GQMdLDhanmlmﬁthylene)hydramnyl)qulnolme (5.0 g, 15. 5 mmol) and 4,4,4-triflucro-3-

t hyl.t hj 4- Ql - 4
xR, o) S PYEERE s oy e SRofiEets-
trﬁﬁ!d»ﬁﬂneﬂaymmmm{%ﬂ@ydrmhé .3 @551%@0:1@0 H[NI\'IR (380 ivitid, DMSO-
at, 0 C. The m xture was stirred ‘E -arlf
g0t € by dr; M&%édﬁkéﬂ@&d J(Nazﬂééz LiDnS 82 (e Shd Ha, 110,
concentrated in vacuo to give crude 4-(1- (4-
net hoxybenzyl) - 1H pyrazol - 4-y1) - 2- (et hyl t hi o) pyri m di
ne. 1H NWR (300 MHz, DMsO-dg) 5 8.58 (s, 1 H), 8.50,
(d, J= 5.4 H, 1 H, 816 (s, 1 H, 7.40 (d, J=5.4
Hz, 1 H, 7.27 (d, J =84 H, 2 H, 7.22 (d, J= 8.4
Hz, 2 H, 5.30 (s, 2 H, 3.72 (s, 3 H, 2.51 25(s, 3
[-1); M5 (ESI) rn/z: 313 (M-H+).
Toasol ut| onof4 (1 (4 et hoxybenzyl) 1H— pyrazol 4 yl)-2

"~ N
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30 The conbi ned organics were washed with brine and
concentrated in vacua. The residue was conbined with

W%f@@/(ﬂt%ﬂ% fl uorophenol (165 ng, 1.28 nunol)e@ﬂﬁ%%mgs

1.28 nmol) in DVF (5 ni) and the r ANt
m xture was heated at 90 C overnight. After
filtration and concentration, the residue was purified
by silica gel colum chromatography to give
5-(4-(1-(4-net hoxybenzyl) - 1H pyrazol - 4-yl ) pyri m di n- 2-

s Vool i Hoel dey e 64 20 1 T 580 Gy S g .
5%6@)[3 281{)1@ 365€s 11{)%5 (Esibaxé/(z?zmka\@mHz 1 H), 7 25

(d, Q]smgga grop&iur&ga.quogogs @ZEJquJaple B3, 3- qylmogn-ﬁ y[lé tnf_lucpq))methyl-
2}§zg%§z&1ﬁlyl&niﬂ£ %)&739 (1;51{r nﬁnol)? v!d)s co";’n s%ﬁed( B 2&,r2%chf%r&any1 1-

{quioplin-6-oh- betnﬂuoromethyl) IH-pyrazol 5- ylcarbamate (0.333 g, 43% yield). MS
(4 ( oxybenzy1l) - 1H pyrazol - 4-y1) pyri m di n- 2-
SRR A - -

orobenzenam ne (50 ng, 0.13 nmmol) in
di chl oronet hane (3 nL) was added TFA (0.3 nL) at 0 C
Exumiplé héB12eact i Usmgst a r rpmi:ednlre Renblogous2hto THeampleveBd,  6-(2-

Rt R REHOwR (5 8L B QgD SBR Lo ahobRR >

ox3Pfobshensle¢oblgetl eq) we:a chinbinedtd ﬁéld anscdpéred- UERRIlNn-6-y1)-
vacuumto give 5- 5t(§'>( p%hazol
1HrpyregaliSnareing (23 gy By yieh).f NMR,GR9 Mida DS Q-ge) 8§87 fmoh H),

dy._ 4 0 4
S%di )= 1% {;ﬁ? {ﬁg%,] j‘g ?g4§f§(é%2ﬂ 1% (éd%ii'z2 8.1
He,ddH), 5,-41 (1 582 1B, 7385, 1 H)H.90 6n,73H), dBS5-196 @n, Z,H)Z 1231270 (m,
I\/S ES') nf 272.2 15 ( MHH+
6%(5%% Ii%?(ali%{}ﬂglg pr of:edu)re af]al ogous to (Exarrpl)e
A3, Birigmh peocédirt wasloghenol EXdple B39 3-cdyclopenmylt ))-(qaindlin-6-yl)-
I}EBYFSF Oa%glgile feé)f%gg“ d gemgn%‘i)z%as converteanmIZ)Z 2V\§1rcgloroethyl 3-

Bropéd#AL 10¢qRinbfn-Bl i)- PR EbI05-Frexrb s PE BT 38V vaeldy) . MR]ES
cydrob g}cnly(;qgl d) as)tl{a y owszg solid. Ig?l 1QNI\/RJ]}?208 I\/Hg g
mf%wﬁ;fa@)mésse(d J—28Hz 1H), 8.30 (d, J= 8.8

Hz, 1H), 7.56 (dd, J= 8.8, 2.8 Hz, 1H), 7.07 (m 1H),

6.53 (dd, J= 7.6, 3.2 Hz, 1H), 6.31 (s, 1H), 5.48 (s,
Exyple VBIGES| ) Uzbg. 0a ( mqec)lure E)@aﬁlpg@lSBl to TBxample| r$3,ng6 (2-

(d%;‘ﬂ% ‘Jﬂagylgﬁ?@fﬁ%”ﬁy‘f"lf‘e (420 & g)%gbglgn 1) and 3- 2cgclobutyl -3-0xo0-
pr&plyﬂJ)nsléB (U7 di hy (fqb wsmcpmmburled rtg pRAvidd) S-Q&idbmy}'-l?.a;umo(lﬂ-ﬁ% -PH-
piizel naliobrali B 400 §oley, W Nawmivith ik, BERap gl P,

1. ﬁ ﬁ%ui b, 101 658 BPER S HP 8\@% MG{H r251-@) ¢f43 @cﬁi @_fgm[ liol-lfﬂer), 5.64

d then treated with é
(Selqbi) 3834bmy, 2ty 5B 1s]r1) PO 2bm, 2' @ ﬁOS 1?98 (m 2 H), MS (ESI)

m)% @\p[ t was decanted away fromthe solids, rinsing
orward with THF. The conbi ned organi c phases were
was Histhg30 pwicedurd piahezoi® x) ExampledB3,My&@iobutyhd-quinolin-6-y1-2H-

on n C V
e RRERRR Do ale iy 13 S, Fut PBrct, 0 2 parogty)
cyblobugl- t-(@ubiatin{6dyIp4H-fyrazBR Y6y )dasiantinte (0.412¢, 63% vield). MS (ESD)
m/z: 439.0 (M+H").

82
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as a foam which was used as is in the next reaction.
11-1 NWR (400 MHz, DMSO-d6) 7.68-7.58 (m 2H),

a/d- (m 6H), 7.127 (m 1H), 5.13 (s, 2
W figigeo (brm 2H), 3.65 (brs, 21-1), 2. se(k%”’gﬁ"mﬁ“sm”
5.60 Hz); MS (ESI) trilz: 312.0 (MrH4). To a stirring
suspensi on of
2- (benzyl oxycar bonyl) -1, 2, 3, 4-t et rahydroi soqui nolin- 5
6-yl boronic acid (0.640 g, 2.06 mol, 1.00 eq) and 4A

ek 0y B gy gLt o 20

nﬁrdl}, Bd(&’?&;)ﬂ.(ﬂoMﬁaag;lOel— i) hmnyliraﬁ-glb@&mﬂ:odbxcg(o 381@ 2.2 mmol),

00 d Cu 0.37 , 2.0 [..1.0
K O kel dPbEORlate iinn T oot Bopky vy hesed
ur&ﬁr Eéﬂuﬁ\fo‘i/@fngﬁf) Sblvehts def@ ?@iﬂd’v@d weder eiducsdasiesshre Tid@sidinclwas
decant ed e nol ecul ar, _si eves, The | a)i,g;s 10

diigedwit aeaﬂarséd:uhaw and PxfEaeicd Wi HOARLS XM drleki Ty poyibined
ofétle ( 6 RALSRAH C QU oRRASP SinV1Sh A0St Aplitfled by

012 1x The conbi ned organi c phases were

clupmetggn(ap)@s@z)ffor@ othzlhrehlaroe?t (qumollacﬁuﬂ)f&ﬁ@aﬁﬁﬁO}W &l 3BYp yield)

ot NSRS BT A G 1 by 201 -3y 5,

di hyTs eissoipgi sobition ef 2tiHp-chbrddXguiedlm-§-Ql)ekBzopte BRA4 g, 0.78

b I g T e 0 o

mﬂncﬁ")7 Tﬁ@fe&ﬁltm@i’é)actlcﬂa ri&u(rél waQ klirred aERT. Xetiight. SdIv&6t WhY &moved

86 1
ulyqr rgiuned7pr(fgq% anqvgle(rege}-t)le ?”ﬁg Ehlutgf% zvn% I’(I}\(i m_q m]L) '%hé Feeous
scﬂut'f&n' Wisl AMifsal o with PRI and extracted with EtOAc &3)(30 mL). The
6- (3-t-butyl-5- hoxycar bonyl) 1H pyrazol
c@nbingl loygtnisi dygrsi wets vastiedl Mythc Bt 30 aeb), (@1‘31166\4 S0,4) and

(it %f b0t i e 8 o b 958 i oo =

MlhescdlanSe(ESBm/ewﬂlOdM%& acidified (pH 2 3) with 1M

or gat & S St Rer KicbiblpoabBeS T W fugp & 0708

mi)SEd) TEA (0.148 a1 1aomnmaﬁ@natfﬁdxahe(wlhurad RT was added DPPA

@ idraa, BEM gl en Sitigd it 3 g Lk T AT argeite Dyl

798 n%%%vﬁs QddEl o8 me%tionws@nnwwmmm[%&t%o hgurbr 2 h. The
further purification. 1H NWR (400

cqmpleted reagtiqyvassgjutedywiglp riner( 1@0111@ aqd eﬁti)acteé "G ‘%@ACl(H}ZS ml).
Tgil‘,l&]&ﬁ:ed G&EQW;%&% w%%{ ?‘gv,l%g% ?x%xw%ﬁ: @P?nl?ﬂ?sgpd Al:%al’ig) {10 ml)
afdViring4 ) O mBx dirgsd (M@&Etchmensuecbunyzbud and purified by chromatography

B s
yﬁlrﬁ@ﬁamméthdl\/]bllSI-ﬂES]Ihﬂ/Ql43(lm(LOH{+g 1.61 rrunol) .and
Et 3N (0.449 m, 3.22 mmol) were conbi ned DI\/F (8 )

ESnSs B! ©9, z%gngmgr\ég%ﬂ A AR RIS AR EA R

preperéd TR éthy}&r aﬂan%dzadadamlzéd‘i@ u§1ﬁ%ﬁtpr&fédmfan§lbgdds€15 Bimple
addi tional 4 RT and 3 h at C. The conpl eted

Blda M3 S hvag: ﬂﬂ@l(@diﬂvﬂith brine and extracted wth

Et OAc. The extracts were washed with brine, dried
(Na2SO4), concentrated in vacua and 5 purified by
silica gel chromatography to provide ethyl
3-telt-butyl-1 -(2-

(et hyl am no) qui nol i n-6-y1) - 1H pyr azol e-5- car boxyl at e
(240 ng, 85%vyield). 11-1 NWR (400 MHz, DMSO d6) 87.90
(d, J= 9.2 Hz, 1H), 7.68 (dg3J= 2.8 Hz, 1H), 7.53 (d,
J=9.2 Hz, 1H), 7.46 (dd, J= 8.8, 2.0 Hz, 1H), 7.17
(g, J= 4.8 Hz, 1H), 6.98 (s, 1H), 6.80 (d, 1= 8.8 Hz,
1H, 4.16 (q, J =7.2 Hz, 2 H), 2.92 (d, J= 4.8 Hz,
3H),
(

1.32 (s, 9H), 1.13 (t, J 10 = 7.2 Hz, 3 H; M
ESI) raiz: 353.2 (MrH+).  LiOHH20 (0.143 g, 3.40
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30To a suspension of quinolin-6-yl

trifluoronethanesul fonate (40 g, 0.14 nol),

benzophenone hydrazone (35.6 g, 0.18 nol), cesium
W@azr"?%‘ﬁé‘{“é (74 g, 0.23 nol) and 1,1’ PCT/US2007/081098

bi s(di phenyl phosphi no) f errocene (2 5 g, 4.5 nrnol) in

degassed toluene (1 L) was added pal | adi um acet ate

(0.013 g, 0.058 mml ). The resultant m xture was

heated to 90 C under a nltrogen atnnsphere After 16

v BAEL At 1 0 e DAL popiand 10 % parc 509

rRDNWad BELAC hidkk Eet byer tam@ ¥iel§verdight. After th
m%h%%ﬂaﬁggy@%et ﬁyl ene) - 2- (qfﬁll tr?oll?sél) drazel n%hts g

2 g,
maslre%ayliﬂtetpﬂ thie-filkget= %eowatmue)l -igdgzpl-§-ylamine as a

yellbw sghtgém(% 97'3‘0 yéd? 'ﬂ{ENM% (}‘s:go 6?1\4(533 dg} 5-15%8%# 1 H). 7.70

sH H)WZE(d?J'%Jﬁ ¢ bz, 1 HB) 6. 777(c50'_=(@|5 Hb, + HB, 674s, 1 H)HY. 72 Grs, 1
HE M st 1 Slfhir VB (ESD ink: 324 (W) . A

1 ( dicpd eslytidredhiil-eiayel S-(lanineqBiong, Q'rOlelmﬂdw[)aiilcﬁﬁcebﬁ‘ate@ HCI
9 nrnol) and 10 4, 4-di net hyl- 3- oxo- enta en|t|I§1i
(23 mlp 24 @ato}) was edded 91 29PEY %QL‘I}IOM SNz (-2 8n60.1

mid6l) ot $OCHnd é@re%mﬁg QxR Wasficted ARG 1Mh. Xk“ioﬁ;ﬁﬁﬁ%f@%@k@@’{zo

to reflux overnlg The cool ed reacti on m xture was

(22 gnt¥mmab) def ¢ I G edrwvasteentadged 2t 9 "Gy Thaaenctien wagstirred

o A PSSk PR SShShE ES 11 0

ethunbh(SQ atlyrvats addddaR COR: reniltatti roimturelwes loagd o mﬂhaymx\ghts The

re%{;iio§ ?l?l?(%llge \&%Ia c%g%l)%'ﬁjgﬁ %&%é}latfcggrglfsljuéevﬁ u“(?as%r&ldlﬁgéj B}Ir fSllllgzg gel
chborh @6 drhphyytb- prodide nzodlmmeazy)L58rl’}=msbI&apﬁ-2$}-wrm-eeyla(xﬁae (8.5

o 7 it SN IO B SBbo 83887 0 e,
7874, ; Fd)s H§ 141@) (7%1 (& JH} 6. 65{z4¥ H)bs. 31565, 21h)s5.124s 28HS, 2.749m, 1
H) ; %{ % EF cold sol ution
HY 146 (@)11)51 z, 6H) MS (ESI) rn/z 2423 (M+

(5 t q&gumgmu&mm'ﬁ fhd@z&f%‘ ﬁﬁ%@@tﬁ— wa?dmgﬁm%&e (8.0

nunol In 100
g,riﬁrmmlhm dl@xamerfﬁO )1199/ lﬁ%maO&h@Ommvamtngylﬂl fEscoVS8d &.
ol Lt | chl or I
392%mx%®r ) 'i’lhe r%%tg% nt.’nx Otgrelgv%%rrf g argcié \Flgsotég@ x%‘ﬁétgd % r_mDCM
(Bm mmtmfs) ”Ekfetcﬂeganm llayerrlwng chnaenttatebis vacvadrdrtheg eliduerivps patied

t f 10 d th
b e el RO o BHE SramiRs kP S aee 1
caokilid héia em Gﬁﬂyﬁestémas g @e 4@%; lgs kar\om ol due NMR (300 MHz,
obt ai_ ned sql vent cr%stalllze

DMSS’néieééét‘*ér(?»tlrW é IPddMJr ﬁ13sHF 3 B, 800 thrischHy /gt (Hyy = 9-3 Hz,
18, tsej"ﬁt(s htﬁlybzhﬁﬂw @g' 3 76 énMJJ)i 1'64@' 5370} 15?\?’JWPHW H).

e’ as white solid oyleld)

M(Stﬂs@o)rrds 4821M+18)(br s, 1 893 (m 1H), 8.41 (d, J

U b4 e o -

caﬂid)(ylatb (320 n EH)AG (VS niISkgs traated widR1 Mg BN 2OH (@mL). To the

stigkd PRbfcrear R Gle d %; B SRS i85 fertystofrmiclo.pq mL)

drip-vissi dvier MmihAThe veattish whiXura Rehs Stifred edRmtov%@omﬁe reaction

migSy oy T I GAGHAC g ety pac o G fBmEg e bymi,

mmol ) were added and the reaction was stlrred at RT
for 3 days open to air. The 5 reaction m xture was
filtered through a pad of (glite(r), the filtrate was
concentrated in vacuo and purified by silica ge
chromat ography to obtain ethyl
3-tert-butyl-1-(quinolin6-yl)-1H pyrazol e-5-carboxyl at
e (0.21 g, 33%yield). M5 (ES') mz: 324.0 (M-Ht).

Li t hi um hydroxide (62 ng, 2.6 mMvl) was added to a




10

15

20

25

30

20 hydrochl ori de (see WD 2006/071940, 1.60 g, 4.55

mol) was treated wiwth ammonia in nethanol (7 M 13

Wd dobs; 4g(?:?;;m’ml) and the reaction mxture was pea 0,/@1098
a sea? tube for 6 days. The sol vent was renove

vacua and the residue was chromat ographed to prOV|de
2-(3-(5-am no-3-tert-butyl - 1H pyrazol - 1-y1) napht hal en-

1 -ypacetamde (610 ngy, 41 %yield). M5 (ES!') niz:

323.3 (MtH+). 25To a m xture of saturated sodi um

dlf)eg ?\ggﬁg i a%d( g?qmé:%@a%eﬁf ;Ji)ékl;fﬁﬁgyr az%l(%% gggmﬁ?ds f(gmp-l-en-z-
yl&:;)}gba)'mtaﬁ[m@el H-af&@zo‘rg,-ym)l _Haitdazu]ndl-c)arhmglasedgléw g1 2% Glield)
s ey S B RS A i L e was i 1 Ut et vi th

et hyl acetate (30 nL) and the organic phase was

eAnpe At 1ed, Umg Bgﬁoé{&dhﬁ 51%! ﬁ§ foCE adihple (B16, MH)in@i261-5-ylamine
br| ne (30 nL i ed I\IaZS and. 30 concentr at Sd i, N

s -X @n@ﬂ)\ﬁ@dé PR ammerﬂe wa% gt - 8} WewFombingd apf prrified
bﬁﬁﬁ&@%& c‘ﬁftgnaftéézrﬁlﬁl&qg i+e05-Bih 21\&2 @ﬁ-l—?ndaz@ sty]) mlp@ra@amyimmne

am no- oxoet napht hal en- ; 3-teéert-buty

(5125, 5} Paield, Buoystens). bERIMR (300 MKy, DME%&& BB (s.NgY, Eéls)(s 1
9 0 l g Lol A1

Hg{ésgeésﬁon é}ﬁﬁgﬁ) E%?@?ﬁ BS uZa 8, St ¢ M, 5.13 (ors, 2 H),

2. 5? (B arb.nHz,2 Hpt14uy ty=16.9 Hzpy Hi 208 (ESEm/z: 228.3 (M+H").

0. SEEE B Rt ansiog W tpetee BEE SRR oAt on-
pyrahoﬁsqmmha 1), a2 nﬁiTolms a&ﬁeﬂecsaats ﬁaaél?i?m)(sl%yﬂizml -yl)-
msﬁoéﬁ'leraar%w#c ﬁes@atﬁrééuwg S JT% &3?% Yield) exp Whie slish ;' NMR

(3tW@§vt1m W§ovu§j l5 a2 @, Depy, Wdaﬁd 6l Hgd trpR 7aARI(QrdH), 7.81 (d, J
er

tyl
=§.6(Hz, 1 X H38 {8, 1 59229 (br s:F HyRI4dr oet hoxy) car bonyl) - 1Hp

1 A BBy G MO o

grtwasr congersal i tem-bofyl t 5-(Raethyl-5-((prop-1-en-2-yloxy)carbonylamino)-1H-

ot Db R B 35, 4 e iy et

aﬂﬁ%@ﬁ@tﬁmm 16) M EES]) mf: 20 3vikfHand Troc-Cl (0. 028
, 0.21 mmol) in EtOAc (2 m) was added sat'd. NaHCGO3
15 (0.82 m, 0.61 mmol). The resulting biphasic

Esfhple E18: %&l&ldnrd&"@ﬂbe%khﬁ’r'ylméﬁé Ni-glitholinT\91-hyay £fise %@@eo .099
separated and the aqueous phase was extracted wt

mEDOA@“?E)GOO Phe Wag ﬁﬂsatﬁ@ ithrogan i HCI{EA sl s V-3 rumalh sABer stirring
chlb '?mf?rfi AQinteliyl-2, ﬁpﬁlbﬁ&hémﬁ%&d%ﬂﬂd ERDG80 L RE Lol Was added,

t'6 give crude
ar&l t(xe nuxtb:@t\xai heaté¢dPtoB02C towmighb rBlstrta@nqx) way dooesntrpted Epyacso to

Zol 1 di h al_ne - .
8 = T i G TR R BN e Bk i BB Y athlineo -
1Hkyrazdle 29earbcx4lalenhydpddhloride 8 §.0800 o, 1124 yildR 7MSS(ESI) m/z:
3 S (3. 217 4.52 (brs, 21, 3.57-3.53 (m 28,
3%-80M5HDe (m 2H). 1.44 (s, 9H), 1.27 (s, 9H): MB

( ES]-A msﬁensﬁﬂ%foetﬁw bttert-bEYRIMPduenolid &y I 1 HYl yedzoRrB-6drbox ylate

hBif?@ﬂQﬂﬁer(%- &-Q-3% mpl iy THFBPR k) wees treajad withiaquegus LiOH (2 N,
1082 8 honb RO AP AR PRAOKRI1996AZ, gl The
1.80°mol ) 1 n Et0AC was treated with NaCOH
re@ption was) condentrated ugdqarrrr:dwgd Iprestvee prd the germiining rﬁtﬂma daygt was
0 C was added i sopropenyl chloroformate (0.26 nlL)

dropwi se over 1 mn. The reaction mxture was stirred
for 4 h at RT. The reaction was diluted with Et0Ac (20
ml). The organic |ayer was s@shed with H20 (2x10 nml),
brine (10 m) dried (MJS™) and
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30

30 concentrated to afford tert-butyl
5-(3-tert-butyl-5-((prop-1-en-2-yl oxy)carbonyl arni no) -

r 1-y1l) - 1H i ndazol e- 1- car boxyl ate (Q,
Wé%/c%’l"@%g) as a light yellow foam 1H NVR (B¢ 6[53@’)7/0%1098
9.77 (s, 1H), 8.52 (s, 1H), 8.17 (d, J = 9Hz, 1H),
7.97 (d, J =2 Hz, 1H), 7.74 (dd, J=9, 2 Hz 1H)

6.34 (s, 1H), 4.7 (m 2H), 1.80 (s, 3H), 1.67 (s, 9H),
1.30 (s, 914); M5 (ESI) mz: 440.2 (MrH+). Exanple

B9: Usi. d I t I
Wl RO | R AR G P ARG H b g th repulant
preeaiﬁlale aa¢ céﬂdmum@lﬁﬁraﬁm PREkhed Qnﬂht &dld @thed aid driedl 3: Pacuo to

nmmol ) were conbined to provide t

prayvife grierbpytyl- I-(quiraling- ylhlﬁpw@pleiquywke lacig-(Zhignd1% yield).
1 0

i Boo 6 RSBl B O8 ME CE. a8 . -
2.4He5!L B),0R1Y (@ /2 &§ Hzyl B, 1. 6I(dd)£=8. Utz 2. 4Hep| H), H67, (dd, J =

8‘?&5&;{5516‘*%6@@2%&)51 ﬁk’/[f Eélﬁ‘@é?sﬁ“% zgg}é (%1 ml 1.31

Usi ng a procedure anal ogous to Exanpl e B3
Exnnipleo B10pyA sdlufisiuoNsddivin Gitsitt) (50Hpg; 320 mimol i DEO((@ .31y Svas

adgéq %‘8%‘?”%2 ‘imﬁ‘%tircr:gdn if §(E tmelgnnt'eoof% metﬁylalﬁllnglm g rzu%?x}e (¥ IOO g, 6.32

rm('lﬂll)' 0 lchi. ﬁiml?lﬂlﬂ)w'l'ﬁ@%su rﬁﬁﬁb@m&,esuh@d 39D & Brlion.
el d). SI) m'z: 427 H+) .

Tua(ib mgtmgi@dm%@em @7éﬁam9§@§0w&4§k&fpl) evasladdeé -apd stirring
wz{s% agﬁgtoa%ﬁﬂﬁ)d}m%&aﬁﬁ lﬂigidoﬂ&g(n‘i‘n angzh 4.ljﬁné’zhy1 3-

0XO- pent anenitr
oxgmmﬁnnmmle 61.93 gl 3122 mmol) were added and the mixture was heated at reflux

o 1 o RSt B 4 i
ethigl &:etéte @10zmL) Hhe ndxB8 R8s ¢abded ihunBicéwatkr bathizind Inddk ,basic
by P B T g5 B gt o
filfesl ,cak}: was/ whshel .with \kfhter 05016 LY bnd él‘ﬂylho’étatéz(loa o)), ™ organic

(ESI) mz: 239.2 g % procedur e
phaﬁaw%wgrafeg Ba |Vélﬂ‘B rine, dried (Na2$ 4), and concentrated to yield a

foéﬂ etl"ﬂé/ ?e'eu% Wi sBakd (ﬁhéf%S@H@,y Eﬁhzmo“%d Yd afd¥er gé)lex%yﬁougs The

nrnol) was converted to" 2,2, 2-trichl oroethyl

ressﬂtélttwylld iwas zllqeendi ofiltration gnd dlm pyvageoto gield) Tiertfmidtle(2-

mé{]%ﬁ&.ﬁ]czl% ﬁ)ﬁﬂ@ Is%'frﬂ%wgtxﬁﬁg%}“pw&@ g\lgﬂ?séfesﬂ*rﬁfz 281.2

(MardH).ogous to a procedure analogous to Exanpl e B3,

AP TR G AT TN,

mg,2.5% rgmomﬁn &Hzmal()s i#k)) @vas &ahemezdhtpgn&inetsabz mg, 7.49 mmol) and

RO SR 6%5% mingl)yy The wictare gras iied ¢ioR'S fey, 165kofhen washed
wdﬂ 5’% @)trw ﬂcld (NMBO @ﬁgosamted w@bB @2(81112? al(djl%ne‘](ZE mL) SThe

or@nu: p]iase Izvqsbdned (Naz O4) and concentrated to provxde a mlxture of 2,2,2-
trichloroethyl 3-tert-butyl-1-(2-methylquinolin-6-yl)-1H-pyrazol-5-ylcarbamate (73%
yield) contaminated with 16% of the bis-Troc aduct. The mixture was used without
further purification. MS (ESI) m/z: 456.5 (M+H").

86
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Hz, 1 H), 7.97 (dd, J= 2.4, 9.0 Hz, 1
7.

H, 7. 60 (d =7.2, 42 H, 1 H, 5096 (br s, 2 H,
w'i)ﬁ 5645003 1 MS (ESI) miz: 279.2 (MrH).  porudd§fidioss
proce ure anal gous to Exanpl e B3,
t

ogous
2 qU|n01|n 6-y1-5-tifluoronethyl 21-1-pyrazol - 3-yl am ne
(0.47 g, 1.7 mol) was converted to
2,2,2-trichloroethyl 1-
5(quino|in-6-y1) 3- (trlfluoronethyl) 1H pyrazol - 5 yl ca

EXAURPIR 20 L5 & Bpso o <, Eatiapl B pigg R L pyricins-

yiG¥anR! Ridd. 20@ %21 23 rmnol) and ethyl 3-tert-butyl-1H-pyrazole-5-carboxylate

(di phenyl met h ene)hydra2|ny U|noI| 15..5
(Orﬁ?aw hﬁ@ mmel) VeI eFompined.- tog ﬁmﬁﬁfﬁr Ta(H-iynigazel1.2-
mls%%&lw 0355 , 9% yield lorless oil. MS

ﬂ% cycl é%ﬁ?? qU|nol?§ 6R§ £ F#ﬁ??ﬁ%giaéméﬁfﬁ;m

(E(Slllﬁ/zg,”lmwyﬁ{ ld) NMR (300 I\/HZ DVS0-4) 8 8.87 (m 1

8 04 %“‘%ﬁf_ﬁl é"?‘%gés g% E} F%ﬂe 83%0 e(h'-i'l -téﬂ? butyl 1-(H-

mﬁddlzb[l(,ba]pgndlﬁ-ﬂ-gl)-lH-]S&Z@k: -5~ darbd)xyla.t_b 90.07in g1 @4;43 mmol) was

L e e

adRB(0.0548 ¥ OB §ield) hs 4 white batid. ME @Sy Iy/z: 285.0 (M+H
1H pyrazol - 5- am ne (0.418 g, 1.5 mmol) was converted
to 2,2,2-trichl oroethyl

t lrk : ExanpRZBM, iH a en-6-
ES¥h rarmn’ ygsﬂ%ﬁ?g?cg 1 @nzﬁo%ﬂa);’tcl ﬁmp453 Pidake Jztaqpmtd

y@s@m @1@1035(195&@0% npm@l& @aqh ﬁ&ybﬁaﬁmglﬁrpm@%ﬁ %armylafe
h d -
(5)95e,,$ SO TREN B "WnfARUOEAGH Wi BlsBl0bY (I—f'irgldgzo[l 2

Eny no OXO0pr opl oni
algyridin-6-yd)) Hyperagole dndsirrossptlaten (04198 v, did % yield) as a colorless oil. MS

- | - 2+qui nol i n-6-y1-2H | - 3-yl 1.3
R AT TOm (3h0 me obcta) L aros (ud 3

= 4.Bsind. 2 phocedurd) anaﬂ:gibﬁ& 802 Example BY,, e&yDOB-&oﬁtbpy]m ~(H-
il Lot s Sy togsh, 5 639 oy e
cdivertedt Ofr 1395ptdPyl-2- (H)lmla@om Esé]byﬁdaﬁ-a.yl)zﬂ&psrraém&aarboxyhc
Usi n rocedure anal ogous

o0 6 GR7 s BB s s e oI DS CHST e 87 LG CYFHN ne

(0.396 g, 1 5 nnDI) was converted to

Eﬁa.% {2' E%I.lsp%n%on Tmnobenzothrazole (0.500 g, 3.33 mmol)

cyc H pyrazol -5-y1 carbanat e
in( ﬁmd;lﬂql (56®%ay|06ﬂ 40 waB/Bd«QeBSH 3ol@ni af NaNBI 0@ 76 Iy 199 mmol) in

Hg%gﬁpﬂgf %eﬁng(g‘%r%: n?ggﬁgd m %g?efmo f7§ ?rﬁlgx}ml 8 cjlear yellow solution

wi2sl OiREinSg. 4T Ghis Was thgn afided d‘mfihhtbon df SinChI2HOG2 6 [Eo 1 BAintmol) in
aci

o Bich oy 1hee b OE th et PospTaith wi DR AL or 20

4MERY1-3-SdpitarRMRF R (ghm g59|996ﬁﬁ1§])\6ﬁd EOBENBY &d) weekeddded and
reduced pressure, e resid was

the reaction was stirred with heating at 75 °C After 18 h, the completed reaction was

cooled to RT and concentrated to an aqueous residue. This was chilled thoroughly in ice

and made strongly basic (pH 12-13) by the addition of 6M NaOH. While still cold the

mixture was extracted with EtOAc (2x). The combined organics were washed with H,O

(2x), brine (1x), dried (MgSQ,), filtered and evaporated to afford crude 1-

87
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5 diluted wwth sat'd NHACL (15 nL) and extracted with

Et0Ac (3 x 30 nL). The conbi ned organic | ayers vvere

rie SO), concentrated in vacuo and purlfl
W ﬁ%ﬂ%’é Og/gr aphy to afford ethyl RS0 N s1008

5-chl oro-2- (qui nolin-6-yl)benzoate (0.244 g, 39%

yield) as a colorless oil. M5 (ESI) mz: 312.0 (MH+).

To a stirring solution of ethyl

5-chl oro- 2- (qui nol i n-6-yl)benzoate (0.244 g, 0.78 10

in 1 1THF/E H20 (21 m) RT_was .added .

GeRpbsE (%ﬁiéztsogmpy gﬁywrﬁw apie’ (64 lﬂat%}"? idaEes an ol
wHIERW A Red'BSis B thE h84 rédctif]. WRMR @0b Méohmsrb W 36 (s, 1H),

- renoved under reduced pressure and the residue

8.4 (dut 5@ -Akl% HHHDHIQ €] 18,8 gDt b i) SGHARTIES Hael 1D, 536
t a

S04 b ppEd (el S, 581 ot 6 iy o

mAzi 239.MAED)( 20 nl), dr| ed (MgS™) and 15concentrat ed

E 8 Bffoséudrlr%s&) ul)tlllgrré i? de%%gﬁj}hx 1%—5%1-.); opé%&lclé—g%wn?l -5-amine
(0384, 8.1 (iviidt-dnd pyridine (0.51 anls6.2 rrhalpinSCH AT (B0 ndj at RT was added
Tt Sl AL 4808 2 by BB GORABIeR T e s aifn (%
caﬁd, @h), ’Lo vas$, &dﬂeg xPP&Ad(@q@) Ndvap&tatéd 4ndpatified by flash

ter stirring O mn at

cobmzl ZﬁbliOFt?Fﬂg&PBIét HESSAChexaged) nfo, sford 03 2nBrlopgdyl  1-
(bél&?ﬁ?’thﬁ?ﬂ -4 % %ﬂyP @H\é\@fagéu LlctBahi g) :he?t m@ ﬁéld)lQQan

et e action was
oilp NI® EESTLO/ 2713 3. @EM@)’ZM%\%Q 4+ WH D Et 0Ac (3x25 rrfl) The
conbi ned organics were washed with 5%citric acid (10
m), sat'd. NaHCO3 (10 m) and brine (10 m), dried
ExabipFOBR3: cloMethyl-f-aited] Hbenaid] onida] epfpraphied cis Rigscribed in WO

20G RRfRb LR Ko B 8 8 LR s Rk Py B s o5Bn
ﬂle?ﬁiéseﬂl:éjdf 1@% Bd/@f'(lS(D evt%tﬂaﬂ;ié 3;@_]_‘12 F?hmool)/ Aftef 34 hOthe completed

rea&tlelh W %lt? nﬁﬁ’aﬁei ﬂn%l%ﬁoy\w% wﬁthAPHarﬁFéowasnes flpiesewere

héamed hy! ﬂ%&mns& 01 Zriet PEE%Q%H niREANG-BniRE QG DAUE €108%
COana | ogous 10TExan'p? | e Bl \%3) C(@ lé—H

rn/z: 43 é{aHM%e(
yield) as@darkransg pg: WhAChas used as 1T5thﬁ REH geagkipn. n 4p&BHz,
0 | % P/ n _
DO P87 89 B 1Dl o Bt 158, s ¢y (o0t 40, 439 aa s -
2, wrtde&ci Hhel H)i 473 has, @Hé 369 GeIBIMS (l’rE:SI)fm/rzt P%t(b(Mﬂi )

OS8R T B 5

amiize ABO(H 6. 4Smmil\1)H)IaN(Dz (mz&sg ,1 thimk)), Sﬁt:ngH;(@i 98 161 xﬁmun and

1H),. 6.77 = 1
4- Tﬁtﬁ'}@ 0)1 teE%] 4?5 & é 1 Tgapl)z W(: (j,_éfalamed I_(l)) affoﬁflocrgde 3-
iscpedpt- uan@thylmtﬁédﬂq@jm@aydlanmpm(ﬁraemgs affifhel émsmog) 73%

in concentrated (20 rnL, 240 mmol) was ad
yigddpas s fgars Syhigh; was l!(ssbawﬁ)n e nRgNegstipn A YMB (409 Mie HMSO-
dﬁﬁ% 8022% ang §. '?fgfdeﬁmdctmﬁhdffhﬁzuiﬁ),% 6&& Iyrr @@o irs.dml; 1),

sol ut’ion’ of SnCl122H20 romol) 1 n cone
7. 42ccﬂd (J302.0kpd $adiz hdh Sadded HatS. QB (@rs, TH 38 13Hn2. Fafseptet, I

o I gna tion of
- Gh et ﬁ‘?’ﬂ 36 ke Sﬁgghghe rﬁ%@%%ﬁqﬁ% Q) in
et hzhrsmlg Hocetlyre wanalogohake tb elmlniphe me,s Gl-lt(@l’dpym-)(lmedlyl 1H-
fl ux .qverni tlonm t
el SRy LEP e FRRIL B 2Sstre) arg spieed 222
purified by silica gel chronat ography to provi de
2- (1Hinda2ol -5-y1)-5-i sopropyl-2H pyrazol - 3-yl am ne
(8.5 15 g, 59%yield, two ggeps). EH NVR (300 Mz,
DMSO-d6) 8.09 (s, 1 H), 7.82 (s, 1 H, 7.57 (d, J= 6.6
Hz, 1 H, 7.51 (d, J=6.6 Hz, 1 H, 5.31 (s, 1 H),
5.12 (s, 2 H, 2.74 (m 1 H, 1.15 (d, J=5.1 Hz, 6
H; M5 (ESI) mz: 242.3 (MtH+). A stirring
sol ution of

- oA\ - P 1 ~ 1 o~
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251 H), 5.36 (s, 1 H, 529 (br s, 2-H, 2.76 (m 1

, 1.64 (s, 9 H, 1.16 (d, J=7.2 Hz, 6 H. M (ESD

g032 (MrH+) . A sol ution of tert-butyl

vg;%“gwf‘ﬁno 3-isopropyl - 1H pyrazol - 1-y1) - 1I—|—|F1%£1/%007/0f1098
carboxylate (1.50 g) in EtOAc (15 nL) was treated wth
1M aq NaCH (6.8 nlL). To the stirred biphasic reaction
mxture at 0 C was added isopropenyl chlorofornate
(0.64 rTL) 30 drop-wise over 1 mn. The reaction

B2 S5 R T ol A ot

yic@Barhats A05 & 37% Bicld)and fdlatdd)as and)ill ¢H NIWBS@) Miiw DMSO-d;) &

9,56 s,lli-ldpé %gg;i?% 127126§|,(gxat ﬁfﬁ)eﬁ%g 'Yy = 8.4 1z, 1H), 7.36 (dd, J = 2.0 and

sxlf&xm}:@rzlgqmmgm @pg i, esssgzgmlz epléﬂ AG3294, 2HJ, 1C22 (d,
rboxyl at e 9% yi e as a foam M

T £ B8 2. DM (B8D G AR M bR LB e ng 5
procedure anal ogous to Exan'pl e 816

E%%_ﬁlkﬁdq;ﬂl 5-yban ns%n{x% Oso@ut10§7 0? r[U(Ql-daerﬁ'%‘)xycarbonyl) 1,2,3,4-

o-pentanenitrile (4. .1 eq) were conbi ned and

tep'a}nydi'mmdluinphsﬂﬁl-ylb&-tgebutﬂh}mﬂmau@c-éghgboxyjm|amg from Example

o} G, Bab i, PO 5t T CRLE BACHRRL BT B oy B+

didx4ie (QS ml} atfp0 °C V&S afded DPRA (0.7836ml, (0B493mm6l, 6. IISIZ:,q) 1After 30

1r€2 ZL,Z h&)@ (‘éhaﬁl?l6 quO Hi._1064 Eknq} 1423%(\n§as f%i%) %rid thg J:ea%g@ was
stiiiged wqitﬂ'ﬁeatlh@at( 9l 9C. MARer £8 8th§ c&IMﬂH‘éﬁ reaction whiSdifi@ed®with brine

procedur e anal ogous to Exanp
aml extrpgied with fitpf*ﬁ @76‘20@%9%913@%%& ereg woshed with 504 cigyic acid
( 19(), 4. RO Nes %%Hvlﬁ{ntee@xf Q:ln)e/:d (MgS0,), concentrated in vacuo and

5-(5-am no- 3- et pyr azol
punifetdz byemlhcacagdbos&ybm@togr@plw tter atfgrdt henzak te(3-ed-totv:5-((2,2,2-

iR Pea®nfhatihd- B 3s 4 b HOqidte 2

catb@&1afs (0.26(HE, s‘r%sgae(ct)l asJanl 6. 6MS EBSI) t/k) 5750 3M+(Hs+) 381.0

29 (br s, 2 , 2.44 tert-Butyl
(]gjf%ﬂ?am no- 3- et hyl - 1H— pyrazol -1-y1) - 1H i ndazol e- 1-carb
oxylate (0.50 g) was converted to tert-butyl

E’sia.hﬁreq;isy Ty song th@ bﬂféecﬂm@af Exd&hﬂiémsaS &eﬁmgﬁm -RimoliigyyIR 1H-

zol -1-y1l)-1H1 ndazol e- 1- car boxyl at e 88%
PYPE é)anug? #QmaEb?‘BE'écﬁ?r g %ﬁaf”@g}'@‘@gl)i léth%hlﬁ(t%mi'@ylsﬂzé)mde
(1((??1 'ﬁtI? 7.8 4A:, 3 A NE)and %Qp@ﬁ@rm Rl maft @Q’JS%L o4 ffmol)
enzhydryl 1 déne- N - qui nol - hydrazine (32 g,
w@reogrsnbmetd) ta mromdal—prpﬁﬂeemﬁyl Wawptqpe'hi é@lwlmkﬁ-zldﬁ&l-pml-s—

6;;@3 t r 0 mn,
Y’%gfgmgj‘.“ﬁé‘?ﬁ% , 4§-”%11|d2ixo- rrlr!('nllE cj Z%I @ﬂkﬁi est er (26

g, 0.15 nol) was added, and the m xture was heated to
ESpRVB26)i ghtoluiltre of Saetrbatyl- mmﬁm@qmzmlbﬁahol A-ylagine from
Etggps}seo&lg&ﬁgﬂag,rgefé%f %W@V(\)Ia(rglu\\,\ﬁ%g&)ﬂle 19, hTSS @ andt treated with
lithlm® Yo R iy Bsi ?gﬁﬁa@éy(h@t &1 hy dige W prirder £ 46nd). Orlilelresunam

nol, 112 %yie ESI) mlz: 324. 1 (M+11).
ng{rgﬁge\ﬁaﬁ stisredfat of y@ for 30 min. Isopropenyl chloroformate (O 45 mL, 0.41

Ir?nechﬁ\;v%sr%g%(ly %)J}dll% ws& aoaaﬁue\ﬂla} 738Hd0?6?] @q ﬁ&@( ?ﬁ&&%&%&%ﬂﬁme

was ga@nek;ledmtt 18 af@uwuhsaq LHI@—Q(E #,mL, 8 mmol), was warmed to RT and
partitioned between water (200 mL) and EtOAc (200mL). The organic layer was

89



10

15

20

25

30

30 100 m, 0.20 nmol) and the resultant m xture was
heated to 40 C for 3 hours. The reaction was
on rated under reduced pressure and the renainin
Wg’&ﬁ@zogéw?ayer was washed with Et0Ac. The ad’lfgé}{%ﬂom 098
phase was acidified to pH 3 and the resultant
precipitate was collected by filtration, washed with
cold ether and dried in vacuo to provide
5-tert-butyl-1-(quinolin-6-yl)-1H pyrazol e- 3-car boxyl i

el B WP e A B0 8062
iled. . ropdl-éh- i£1-(&ui +6-YIF-1H-
sﬂga 7g4¢1HZ 'Eﬁr»orzn.?azdé}l_?;hﬁlt& %rc’ﬁﬂc.i?e. gr7op81d§n’ 21391 gf‘tzﬂtﬂbzt.yldf 1 &ﬂl’nﬁd}ﬁh 6 ?71}' 1H
pyBizgl-loasbampp (0.5 53 9% wiel by IS T 1514 01555, 3

(M+H+) . Exanple B19: A solution of sodiumnitrite (502

s, T i o, S S

CH-CIO00 gnL)6wd pytidinentbmL) ivwithoB dactivaied @A) and Jiriedrfoe 6 hours. A
L e N

catbokFite (B0 g 3.9 wasolj ddgttr@E desdte (0:38g ASanmoband mobdulat siéves

for h a t hen f 2h. . Et hanaql (60 and .
(44 2 e MR S A SR A i e ebepgo g a7 b oo picure
walElRreddelatpttd pad dTeCdMe(t ThefikAR WdbfcknBhted Hf dad¥o and purified
overnlgg . The conpl eted_reaction_ m xture

t was
bycliracsst eeleay chiematagraphy A OficThekans) i ehtain fest-lytyl | -(4-fluoro-3-
i )= = - T ". b | o. .n :
o D e s e R N0 2 8, PO YT 1S (i e
35ApdMoti Me. The solution was filtered through Celite,

A N oloh B GRSyl R BRSO IR Sopf B Py A5

carbepplntat(@d4 gn@stheuholy tchTHFiwater (t2 ndg waNaRi8eM 1jOR @00 mg, 13

miBO RS o Rl BB b P R WA B St e

°CTh&Na, %0, rsehitbh apds sdded intiBShe perbLidt aekst gtafchlibdiaé ipaper) was
and dried in vacuo, to éield 3-tert-buty%-1-(2- .
neggitvRy AGE Y Wﬁ%@‘%ﬁ‘ 1k} 56 PHAMS-452-a ki Eoligtippgvasgxtracied with
Etiiag! £l - mé\/@rﬁﬁﬁgl yevias Widhed with brine/ i C%ﬁé%l),cﬁoncentrated in
3-tert-butyl-1-(2-nethyl quinolin-6-yl)- pyrazol - 5- am
vapygeandppgtipgyby siligogehesluinn ghragppagraphy 1EIGAYhexares) focabtaiy tert-

L T

yidid). t MSHESRsHE®4Ri3tM33.citric acid (2 x 20 nl),

)

sat t a ( . D (22

or g;tlrr%’ i%cS%glﬁlgg 8 %li é&‘%@%@%%ﬁ%@# glgo 7t 'égh‘f%gaz(’le'
5-grtoxiyides €@.27 Xt U7 nofiolP i eyl ddetatdtinethaei [{ydl, B0 mL) was added

-tert-butyl -1-(2-nmethyl quinolin-6-y1)-1H pyrazol -5
Pau@ﬂu&fapea?%%é@ﬂs)owg 1%%&&#%5%%% (' sdepvpmiahunder
Paf SThbrs@futidf Wk filtbRd At XFadh@d WS méBRAIWM THRQUbRIRd filtrate was

further purification. M5 (ESI) mz: 456.5 (MH).
copseaiifpd toppifprd (et-biggylal -@—m@aﬁrl@ydmmhfgwé-lwrmHiv&b‘r@razole-
5-%%2013:5/%1{?3 |a )Z ?[é% a&tégt?éh &Wﬁ-bﬁlﬂyf‘ - £3-¥hiR010Ndfox3 et y ) 3. 18 RofA-1 H-
pyBizplerteathaylate] Wapyireated | with-2546 B3y limtGH(@z 237mE) and 36ed

ovggpglgg fit\_/\g"gte y’l%? %Bl(@ﬁtﬁvr&ésg%@é%@{eg _t(? toﬁ%]n 1-(benzo[d]oxazol-5-yl)-3-tert-

buty]{¥Arpyaiazoless-yethoxitike myidaz Db - Siwtanbafxi-(trnzo (Dx&865¢])- D tit-
yield) as a colorless oil. M5 5(ESI) mz: 313.2
(MtHt) . Usi ng a procedure anal ogous to Exanpl e
B4, et hyl
3-tert-butyl-1-(H m dazo[ 1gg-a] pyridi n-6-yl)-1H pyrazo
| e-5-carboxylate (0.071 g, 0.23 mmvl) was converted to
3-tert-butyl-1-(Himdazo[1, 2-a] pyridin-6-yl)-1H pyraz
ol e-5-carboxylic acid (0.0643 g, 99%yield) as a white
solid. M5 (ESI) m(z: 285.0 (MrH+). 10
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Exanpl e B21: Using a procedure anal ogous to Exanple
B4, im dazo[1l, 2-a] pyridin-6- ylboronic acid (0.500 g,

wo $9s/698R3) and et hyl PCT/US2007/081098
3-isopropyl - 1H pyrazol e- 5-carboxylate (0.619 g, 3.40
mol ) were conbined to afford et hyl
3-isopropyl-1-(Himdazo[1l, 2-
a] pyridin-6-yl)-1H pyrazol e-5-carboxylate (0.098 g,
11%vyield) as a colorless oil. M5 15 (ESI) mz: 299.3

bwﬁ'ﬁé%mole-&cm%%&ﬂgz PRGNS B3 A1 § W28 AlFed! Relhy POl oformate
(03:6i B, atpypinol) dibiaraiyto [amoﬁntajfrb’yﬂ“sd The esagtign mityrg was béated

ot AT L0 foR A o ¢ e s AR ok RR-eSRY Gt Takd witn

mbtﬁrl@n&ﬂﬂ&ﬁéy\bllﬂc stiafihgl frQ. KBy, The 280Miyg sdlid)wasileredhintd evashed

i it HeocoRin r Condnlf e SO ASBPE B Bt S

catboxgHPacid o0l g, 45% Fielacfor kiede t&ps)l MSAESHnbz: Q7mqw¢ﬁgd a
sol uti on of N2 (0.276 g, 3.99 mol) in H20 (5 m).

The m xture was stirred at 0-5 Cfor 75 mn until a

Exdmple B28; | lo\iolyenauts mh) wa%pkamda1 (dighenylmethylege)lhydrazipe (1.00 g,

T

(dighenygpisysphise)oaphtiedenst-ymaptithalend(A4fmog, 020696 mmol) and the reaction

| | 444 9
w510 SCOBPE BEER.S it et St T30 SRl e
soMtioR Waddded) saton?f@uﬁoxémxtee@m g 4. d4hﬁmol)m.‘ﬂdﬁirm d-butoxide (624
reacti on_was, co once r t o, _an
g SO TR Aot B edne fﬁaftr%éld"ftswé?csé GRfSs Arring gygrmed to

1G0T 3R BrsS bSO R AR Sinel bl 8)THeMedckion adddilitehwih ether
6M NaOH. Wiile still cold the 30 m xture was extracted

(S@irely) amd oymeer (3 L) mﬁli@rﬁ% fhaeughcy Grlle pad. vlhedadaan sgshed with
ethiri30 ?&8 aé@ Y¥hter PO F’% ). (0 wnﬁ:ﬁﬁe‘a%réak{gzﬁ%s whie R & w0 Brine

evapo to a c rude
(Sotmh)z dficd (Nlazaﬁ)o)l c@wytlt)at@i msmpma)p}d purtfied jyechemagogpphye(ethy!

%&é&h%%e%fgaé Fon dlﬁrﬁﬁﬁl\?%%eﬁ’%i mma%ﬁ}%g’gﬁgbg é%)S mg,

2% ,yicld))as abrifit yellowdfoam?. "B MEIR BOD MBz, TIMEO:ds) 8 9.38-B41 (m, 5

7.7 ) o= 2. 8.8, 5
Hl e et T @ 3, 238k adn Sl g 80 S . 87
(s11 iy, S(?h(sJFHﬁ IBISrdEtSI)GxH)z ;3291 (VEST). 5 mz: 259.0 (MH#).
To a stirring solution
1- ( blanZ8paapk %(182 onlp.- yas - Blap%io pk-Gliphenyimethyleask?-(gungyalin-6-
/Dl 000 7 b VAR, B, 225 D) b o
toBueresufonip acﬂfhyérata(’wﬂr mgu,e?» %(bmmqél dije reagtion Wﬁé hﬂ%lght to reflux

o158 Al EASE0e] OR  RY B LA o

mEH| andrsattipatairaddign dptajbc(nEIeO@@/ IInE)( arée) orpmiafphasedwas separated,

2,2,2-1ri¢chl |- .1- ) . .
e ) ST RUE Ry and tring 38,5y, frie, (NS0 soyfeatps
vasiBtand ﬁﬂedgby aﬁr&ﬁlyﬂogﬂaﬁl)y €8i- .ﬁrboDjnhn eM_S}l édfﬁké /hBkahes) to give a

433.0 <,)i] (M-2+H+) Bp}g 0
top IR AGAR B &rtxwtﬂehwmrﬁlm BryHo Pl(%"éﬁaﬁ“@ﬂ" g mg, 23%

C | 5/092899; 1.14 g, 6.43 rranol)
ﬂq@E@OB%QQIHZ%S\?ZS %??rred under 112 (1 atm) at RT in

t he presence of 10% Pd/ C (50 wt % 1120, 1.37 g, 0.643

mol ). After 18 h, the conpleted reaction was filtered

on Celite, rinsing forward with EtOH The conbi ned
filtrates were concentrated to afford crude

1- net hyl - 1H benzo[ d] i m dazopt 5-ami ne (1.02 g, 108%
yield) as a dark orange oil which was used as is in
the next reaction. 1HNMR (400 WHz, 20 DMSO-d6) 5 7.87
(s, 1H), 7.17 (d, J = 8.4 Hz, 111), 6.75 (d, J = 2.0
Hz, 1H), 6.59 (dd, J = 2.0 and 8.4 Hz, 1H), 4.73 (brs,
2H), 3.69 (s, 3H); M (ES) n12 148 O (MH—H)

.
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WD 2008/ 046003PCT/ US2007/ 081098
trichl oroethyl 3-i sopropyl -1-(1-nmethyl-1H benzo[d]i m da

- b- 1H pyrazol -5- yl earbamate (0.5
wé%osfﬂg%ﬁ%t ed as an oil. Ili NWR (400 MHz, gﬁé@g&o%ﬁ)ﬂs
9.86 (brs, 1H), 8.24 (s, 1H), 7.67 (brs, 1H, 7.62 (d,
J =8.4 H, 1H, 7.36 (dd, J = 2.0 and 8.4 Hz, 1H),
6.23 (s, 1H), 4.81 (s, 2H), 3.85 (s, 3H), 2.90
(septet J 6.8 Hz, 1H), 1.22 (d, 5 J 6.8 Hz, 6H);

eErlgzl:g'amstz i rf‘?sgsfgg’gf’ﬁtq%) e'&fﬁ’ylam‘g g0+§_| 0.5 mgﬁ‘p Ind Na,CO;

(631-6 20.6 i IR X6/ O @8001hE 14: ) @as“added ethyl chloroformate, dropwise,
ra. hydroi sogw nolin-6-yl)-3-tert-butyl-1H pyrazol e-

(6%1 @a%omlb rE0 361 dNring Frpeciod A |llé ghe(mixgye wgs werdesgto RT and

d
T
EXfrﬂ:téHS\BlﬂlTEtOIQG SThige mmﬁmedlorg&uegbas&eﬁmre wagigedrwith HO and brine,

g LR o PEEC ol ? oo By fofl Blrrnfimily, Wi

ethl p]?efnéﬂhlylcérbhmatH(QO 2 @ixp ' HtNMIR r(doi: MHm GRs)ch 7. awd 8w, 5 H),

br | e d O 2X)
4 B (it D LG G NG S T e ol 1Y £RER IS By 08 11
2%#!%2(@20—@9%%]{}16 (1x), dried (MySO4),

concentrated in vacuo and 15purifi ed bg siljica q

chr énsspsiap 9y ethyl a]pqnsgwlcg@ﬁ@g,qe (77.2 g, 40 mmol) in polyphosphoric

acxﬁ (thq]fni twap ée)( 184648180 2C and stn'red for 2.5h. The reactlon rmimge r\;vas

oet car bonyDam no- 1H pyrazol - 1-y1) -

coyldd tri KB,oparaﬁtdlyl m@:t':@(ultpl)lce—ldzﬁ wohefirad éor(1b. 78 a@lem@l&%uhon was

AR b i i i

H B atipK ¢C@B26nd brine, drled (Na;SQy), concentrated in vacuo and purified by flash

h‘@?ﬁ‘loﬁ? %"1 ‘% égl‘!‘ & ﬁy%”,;%g%é 311 l}oﬁﬁ faz?‘mé) A R (466 MHz,

DMS@(dﬁI H nrgu rwdsa H{)y Mm(d,eﬁ(ﬂs &sz H,) 7T4al(f% Jé]l_8 r?1|_ Hd,, iHT, 233-7.25
an I sopropen C orof onnat e 4
(R p e 2 G BOTERY (ol D OHIEADY op- 1- an- 2- y1

3-1i %%Q&%an%a&%bl@ekﬂ&m@ dee)melﬁwyfa%a%no‘S H,S0, goo mL, 1:1)
yl earbamate (0.85 g, 65%yvyield I\/é (ES

was\added - dllggircEiHﬂfgqglnBQg—l -ore 4P l& 092 gpol) )dI‘OleSB over 15 min.
t r
A A 9 R i o) B e o
mmodlﬂedartmpltawsw@ filtated, vesheldwith HaO| artdndriedin air to afford 7-nitro-
l.Si ]y L -
s I
2.80zm), 8.510@![ Spenryiiz,di)p8.09 o, ve2et 1O, Uh), 62 (4.448.4 Hz, 1H),
3.44-3.39 (m, 2H), 3.04 (t, J= 6.6 Hz, 2H).
A suspension of 7-nitro-3,4-dihydro-2H-isoquinolin-1-one (11.6 g, 60 mmol) and
10% Pd/C (1.2 g,) in MeOH was stirred overnight at RT under H; (40 psi). The mixture
was filtered through Celite® and washed with MeOH. The filtrate was evaporated under

vacuum to afford 8.2 g of 7-amino-3,4-dihydro-2H-isoquinolin-1-one, which was used
without further purification.

To a suspension of 7-amino-3,4-dihydro-2H-isoquinolin-1-one (8.1 g, 50 mmol)
in conc. HCI1 (100 mL) in an ice-H,O bath was added a solution of NaNO; (3.45 g, 50

92
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30 nmmol ) was added and stirring was continued at -78 C
for 30 mn. The reaction m xture was quenched at -78 C

GCL (2 N 4 n, 8 mol), was warned }
v%&airt?%goned bet ween water (200 rnL) and Et OAC&(./%Z(?WIO”

The organic | ayer was separated, washed with brine,
dried (MgSO4), concentrated in vacuo and purified by
silica gel chromatography to provide prop-1-en-2-yl
3-tert-butyl-1-(quinolin-6-yl)-1Hpyrazol-5-yl carbamate

iR BORBoisE 1o st R e BB mEnE Srapeboye § °C. A

sdlutich-of SHUB/I2H, 082, g, D50muR ¢h éohe PHZIEL 80 L wak xdded dropwxse after
&yrldl ne (1 n) with M5 (activated 4A) and dried f

6
gp-sTheneliing mixtpre was $t1a’iféoff>e@fmﬂiqr %%&l%&?"&rﬂf&‘ﬂpﬂm was

% ber hich yI aﬁ]éds Qﬂfhoﬂ%per Rl AY ﬁ%y(ﬁazmoé ,4-dihydro-2H-
car oxy ate . 4.9 rnnol ), copper (I acetate

159@31&811191 o 48. mm],)wlalnhl wesl for diceped (leoa‘cwﬁha'{ﬁeémhef
rﬁﬂ@ was stirred at RT for 7 days open to the air.
p reaction mxture 10 was filtered through a pad of
Cel i Aenixfilne of U+hydatmm&a%d1bmiroe?ﬂ -isequinblinnl -ouec($d) gndlf.6 mmol)

R g e baetg O AT R Bt B ERRT Y190 me and cone.
HOl (T ophe ma&glclﬁed Smﬂﬁ;py{rerﬂﬂghtpy‘ﬁﬂémbmoﬁalmﬁﬂmsoy\kem ghe residue
w(ggpgﬁ%p% \’\Bt?l/% %ente | cg)L#@PAB 7- (?San?mong % buty?pyrazo '_5'% 4- dlhy%ro 2H-

| a#Blch-vam used
133%1(%}%@ %g?/@gftg@é(lﬂc.frﬁﬁrh@ rayyiehoﬁ dof® renopgtr?_'sgmgetr%)r w? 10123 m_)us

w@gutzf@@@dpmﬁthwoo no, 13 rrunol) and H202 (30%m ,

0. 96 : .
00" TR R ot e i aeO o
lioae thydretidomde (0 .db7¢ apedl) 1m\§Hz(BiegZﬁ inlp wepecedded pamidige (0.22

ol oA el O A 8 R DG o g

owrhightoatiRIe, LEMSeshofvety Mbeactmnnmnnwmqﬂdc i Rydine €r2faml) and

RIS g e SR S SRS howrs, e
rehoidir MBI Vs %lﬁteﬁfvﬂﬂhemﬂl} Be bfgaRicaet whktwlicazeile 38t HCI
carboxylate(O 27 37% |eld) M5 (ESI) miz: 348.3
al(lc}\/ﬁ;r_mq;) d (NazSOp) aad senqenirged gf veapt - Big (geidue was dissolved in
é aﬁ%%@wé aaaéd" Oﬂﬁ%audwvaéﬁmé%%bﬁhn A AN EASOLET Ltert-

mol ) 1 n ethyl

bat:yblﬁte#wéﬂkﬂ%tﬂtramhq;soqllmhnﬁ-ﬂhw@mﬁé@ﬂ Pylcghamatdi (Brt6 g,
b the, m xture was hydrogenat ed

5?%@”3@ %S& )45§8ng arr. The sol ution was

f| [ter ed and vvashed wi th met hanol. The conbi ned

| t Wwa, entra d.to .af ert t I .
Expapoli B A Ty PO Bhy - S oy BYAct ) o 21
ls%Qﬁlﬁ@llWl-%h@hycirr&ﬂﬂ&fdédﬁ)rﬁ E&impmtmss» (20 g, 0.070 mol) in THF (400 mL)
1-(3-am no- 4- hydroxyphenyl) - 3-i sog_ oatal 1Hpyr azol e-5-c¢

was 389 B0 (s (a1 0e) iR PRIUPSIATER (n ERpesehltipg mygire was

hedieh §t Hﬂﬁﬁ dov%Qu %1\{ efolb@Bd b9t ihEhddifibe oFalove Nadl\p Solution. After
evapor at ed tain

stim(naefnz d!‘ldé}toli‘(é,z BocS) {2, 9-106r mplt was- added yand b esoltier rshred
a‘ﬁgij 'ﬁlt-ll-ano E]gl %Et%nw%f concentrated to afford the crude product,
enzo oXxazo

vsmmhybvaﬂ Hupfied byl IEVCB‘SQZ ahisexghireroatographyi to gydee?réﬁsax(@mfﬁu)-butyl-

s SR bt S bl Py i 7%

was heated at 140 'IC for 4 hours. The sol vent was
evaporated and the residue was treated wi th nethyl ene
chloride with stirring for #zhour. The resulting solid
was filtered and washed 5 with nethyl ene chloride to
obtain

1- (benzo[ dl oxazol - 5-y1) - 3-i sopropyl-1H pyrazole- 5-
carboxylic acid (0.1 g, 45%yield: for three steps).

M5 (ES1) nilz: 272.0 (M+Ht+). Exanple 828 In toluene

A ~ o~



10

15

20

25

30

15 (50 nL) and water (30 nL) and filtered through a
Celite pad. The pad was washed with ether (20 nL) and

r nm.). The conbi ned organic | ayers
Wﬁ%‘%/%&l%ge (50 nm), dried (Na2SO4), concent ﬁg{TZl@%ﬁ}a&%%
vacuo and purified by chromatography (ethyl
acet at e/ hexanes) to give
1- (di phenyl net hyl ene) - 2- (qui noxal i n- 6-yl ) hydr azi ne
(305 ng, 20% yield) as a bright yellow foam 11-1 NWR
30Q MHz, DMSO d6) 8 7.35-7.41 5 20H), 7.51-7.53
yiglih B VYR GUBBIHE EMEGD 142 o 1l 7028 (Gad BT Bodd 18 (&
2 . .1 ; 2S00 '
s a8l BE3 A3y sl 1,651 € ol 0 B €I 50 e W 2B
= pb &ize2H)L 1 40i(5 REDyhiTets HH)e MY (ESI) mir: ABMMHER)-6-
yl) hydrazi.ne (300 . . 1ML REECYR
b APy REEEE et Prep il oMb 3ersbyL H pyrezol-1yD)-3.4
dilgtdaiiquﬁsuﬂxe‘-m(mm‘»caﬁbﬂylzhy €0.50 ¢, (.ﬂ)ﬂunmg) arl Tﬁcgﬁrc(().)w milh&.38
reaction wa rought. to re 2 firre .
mgold imEGite U%ﬁf@%ﬂ%&?f‘%%&ﬁ@é&s Zﬁ? 611’%@{%0& de sgspiting
bifHali¥ lmifeed #hestrRd RT ARG 18 atTHE Riyerd vede beparabidCaaud e adgenic
(50 nmL). The organl c _phase was separated, washed with

washed\erhi setid NatCln 1)) and dripg ¢ Ly dyied (N3:8Q:)( 2ud2esmagnirated in
edﬂtam@fegdr%m gggitlea@.bmﬁsmﬁ i-{rﬁcﬁl&a/eﬂmwm%ﬁmﬂtq%mop

ve S -25 co acét ate /’hexanesg? to ?I VE a
1-y1p3 s dibydeoisaauineting:d(1 H)-carboxylate (0.69 g, 94% yield). MS (ESI) m/z:
~{ertebutyl - 1- (qui noxal i n-6-y1)-1H pyrazol - 5- am ne
54?@%}?923% 30 yield). M5 (ES1) miz: 268.2 (MrHH). WD
2008/ 046003PCT/ US2007/ 081098 Exanpl e B29: To a sol ution

Bl & b s B BSEmbRgY 608 T 4 ol b EamAIS A2 g o
150 nBoP§ Sd DB 4.9 0B $inol () P DMID ( @0 tul)Wés)heafed Gh &n oil-bath

during a period of |b. The m xture was warnmed to RT
at 30 8Cdon § hredTtearaction adbctindei vons pburedh intd reteo(5§aml); stinatbe/ernight

s separated and, .t he aguequs | ayer S ex. t
o S ORE S UM D URroE ottt & GEEkEprosuc
froth ttdludri Qind ndetbiid Movided il 4@-térNa@ PO quiradingeyly-n Htgehzohs-yl)-3-
(2%}%%%94—&?&8#%%%%3@ f’éig%gﬂg)E'Sé}%gh&%gga%%ﬁﬁi%_&;gtﬁﬁge solid
. 00 i .217 - . 7 » > .d‘ ,!1 33.62 p@H,
iR IR (s 4 ST6. Sy 1 45 om0
8.2 6ngB3H)z7.9¢ 4dd) J =P, 24z, 1H)17.63 (dd 6 88t 1HBH)40 (hos 1H), 7.30(dd,
S4S [ h t hylog@ar t Ty -
! Trrlém D) |’r%ﬂ2’oﬂ/7pﬁ$o’sp )6rgitbgqg’cjiné J 30%@7@)‘5‘%\/\%’5@1%%%&%? o > Ha),
1.346-SHBOMS &S0 mizi 654 MHBT). TteHieease wasaleeatedwith Q4 YldiCl to

was cooled to aref.ul |y poured.into |,ce-
prg\pﬁ? red for |hg[*ﬁgb“§gdg ly 0§’5El¥?’|’1 P %%61§§¥1F§-3%-2f319ro-4-(2-
(mwettylcafbiathdel){32da08-yidx))phdiyd)ueantis hedrocilgddel saltpdsas pale yellow

aRES U B ek Bt b SR 0 o 8 B o9 e

1%),58.951 [RANE)08 55 AR HY) 8.4 ﬁfdQJ d9oHz 1H), 8.33 (dd, ] =9, 2Hz, 1H), 8.11(t, J
, 4-di hydro-2H-i soquinolin-1-one (24 g). 1H NMR L;oo
= R, \FDNBE3AE9 . 501 2¢ler D, 1§ (7. 53R 4 TG, L 3. 128z,
. 434 = 1 ; 5 J=
IR0 6,0 20f Srig I R,y D [RGB g5 )
1L.3N(si¥d- salt bath cool ed mixture of conc. 1i NO3 and
conc. H2SO4 (200 L, 1:1) was added
4-di hydro-2Hi soquinolin-1 -one (15 g, 0.102 nol)
dropwi se over 15 min. 20 After stirring for 2h, the
resulting m xture was poured into ice-H20 and stirred
for 30 min. The precipitate was filtered, washed with
H20, and dried in air to afgord
7-nitro3, 4-di hydro-2Hisoquinolin- 1-one (13 g). IH
NVR (300 MHz, DMSO-d6) 8 8.53 (d, J= 2.4 Hz, 1H)),
8.31 (d, J =2.4 Hz, 1H), 8.29 (d, J =2.4 Hz, 1H), 7.62
(d, J =8.4 Hz, 1H), 3.44-3.39 (m 2H), 3.04 (t, J= 6.6
Hz, 2H). 25A suspension of

A ~ o ~ o~
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10% Pd/C (1.2 g,) in MeOH was stirred overnight at RT
under H2 (40 psi). The m xture was filtered through

weblood/Gagtd vwashed with MeOH The filtrate wWagerysirosiees
evapor ated under vacuumto afford 8.2 g of

7-am no- 3, 4-di hydr o- 2H-i soqui nol i n-1 -one, which was
used without further purification. 30To a suspension
of 7-am no- 3, 4-di hydro- 2Hi soqui nolin- 1-one (8.1 g,
50 nnDI) in conc. HCL (100 nL) in an ice-H20 bath was

5502 L PAL R 012 PSR EER, 0 L P e

cdaﬁdi@dd 1h Qﬁcﬁcaﬂ@@vm;i HgPP? (998 uhl CUISSDﬁlmSl)Gia% aa&&%ﬂzrha regction
i n, cQne, 1

dde ropw se
g e B Mo for 8 .E@mﬁl&?@ﬂ%“a He036 P Vrgpdded and
thé ?&hﬁeﬁﬁ mikturiwdd Heated RES PRI RIKL ﬂthé RGor AliNt@e iad cheentrated
suction, washed with ether to aff

ord
inpapyaiansizputicd by-sticeyset @Jlrgpptosragla'qtsn pieYids, heopp §-@dergbutyl-5-
(3%2@1‘21%@ 'Q% \r(‘iﬁghyh%ﬁﬂm%@ﬁ)ﬂyhﬁmﬂﬁ%xx})?ﬁéhtyl)&%ld% {4 AGkazol-1-yl)-

I Catl on

3 4-dhiwdrm&_lqnm0®wﬂ(lehy@tb@XmF (Yomai #diyield). - CHeNMR (40§, MHz,

offSGTI g 90 s DTN 5402

1 W)S8. 0@ af b 9t He.of HY X 4vERS rahlo H)Aﬁuer(dd drtuG|2.0Hz 1 hH), 7.05
(5 040 () Prl SHES 1) A0S L oW 2 Bh 51 U1 = 5.6 Bz, 2
HY, *z(”/@(am 003314, 3 VL7 gygﬁg QS (ESTlth/z3 692 B(MyHNO- 2Hi soqu

I'nolin-1 -one hydrochloride as a yellow solid (11.5 g,
96% Ai el d)solufibh ch was usedemiyt hout 6f(8HdrbRityl-5-(3-(2-fluoro-4-(2-

(ngelﬁgggag%?)gy@dxﬁﬁfx;?xygwgggqm@é)oﬂi O razol-1-y1)-3.4-
dlh%ér))rsgqlﬂncﬂing POD: c%kﬂ;dx§1<afa=u os%g né 1 9 nﬁnbny dh GRéthaol @@ mL) was

nr nol wer e adde

trggwd \mﬂn 0% F A (50%6 ma_t) 7%@6 G 93 mmoé)r @étfﬁlymc asif &ﬁ&% Ak, 14

m&f&l? {m%i%wgam gea%@mh el ég}g M Frol98 mtd ;g{dr @?er@vtﬁfa@.gﬂ Blite,

witshingfforvear( GvidSmethinohnFher RTGHCVas @noGimiell imescyo add purified on
d t th ' ty {

SRSRE Rl S AL P B P Bl

y1|)axefﬂm4%§hﬁﬁylwbhnmpbm1nalnyiloiy’)pHBﬁyl)1d'5a e r@gla%%eld)

TR o SR e haSe et (65 S iRtk

(1.2, M4-Qét%y&1@159@11ﬁ’dlﬂ1 @yﬁalgfﬁﬁhﬁhkj@ﬂlpﬁtﬁﬁﬁom—4 2-
3° tertbut él 0XO0- 4- tetrahydr0|squ|nm

(Wtwlwbmll%ﬂmw wrﬂ%wt@aﬂbmaanhaﬁ@clqlen% H &MR (400 MHz,
ut , )8 dvﬁ} s 2 nifozio @>P= Q.84 ey, o '65@9'}?) B30 (mPHS, 8.53

(@29 €55 A Hiznb H3, & 1D ok Okl AdH, TAG)34am AdDng 32 G = 1ig6, 2.8

S on d r e
e PR G s R BSOS G OB AT T o
bﬁ)HBGﬁ 3001, Ji=6.pHEL 2 HND. 790 (d0F 5 50. HA BeH), 281K, OrH); MSESDan/z:
5§§%ﬂgeﬂted at reflux overnight, followed by the
A" of 10% NaOH sol ution. After stirring for 1 h
at RT, Boc20 (23g, 0.106 nol) was added and the
solutlon stirred overnight. After filtration, the

E&!uhbfeéﬁ eumg &%ﬂ%tﬁ&i RdEkﬂnﬁlfefw ﬁotrﬁge oozvuﬂﬁ.ogr Eﬁ'&tﬁfﬂe Al
Wwas purl fied %hreverse ase chronato ra

(@18 20 OB, G irBme CHmg! .50 oD, and DEPA (53 1 0.30 famol)
were combined to yield 1-(3-tert-butyl-1-(quinolin-6-y1)-1H-pyrazol-5-y1)-3-(3-fluoro-4-

95
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pyrazol - 1-y1) - 3, 4-di hydr o-/ H i soqui nol i ne- 2- car boxyl i c
acid t-butyl ester (12 g, 75% vyield). 1H NI\/R (300
Od6) 57.32 (s, 1H), 7.29 (d, J = 2.
W?‘E?OW 5(d -84 tp. 1. 532 (s, 1r), TETHEHgosIon
4.51 (s, 2H), 3.52 (t, J=5.6 Hz, 2H), 2.75 (t, J
= 5 6 Hz, 2H), 1.40 (s, 9H), 1.17 (s, 9H); M (ESI)
rriz: 371(|\/Hr|—|+). To a stirring solution of tert-butyl
7-(5-am no-3-tert-butyl -1H pyrazol -1-y1)-3,4- 5
di hydr oi soquj nol j ne- 2 - car boxyl gte (0.50 1.35
(wae@(lylcahemw Lpayrigin-4- WO§@%YS¥°§8 WHER ) Was rregied (¥gh 3M
HABO fto a&gﬁdts%ﬁtl%alt NBIGRE 8% viedi 'H RMI2(400 ™Dz, DT\h@O de):

resul ting biphasic mxturé was stirred at RI for

& SrT(brray His 9:48 (s d Hawr 202 thram dH), e 9bthgan 1), v%%@anw H)ln8 53
saL ﬁqjcg r d

(dcongcekn rat ﬁ%%gv%n ’t?%b %’gr]}1 )erf Qb@ﬁn H%ZS/C%) (R 1H),

7.68 (d8; I erX4,nd y4.454, zm, 231 (d, ot 2HdER, hbb)y’b BaftbdmpP1) HzHIH),

7. BRGNS G99 BTl i A2y LWl S NS CBSD s
554Q.(88-HD). 94%yi eld). M5 (ESI) mz: 545.0 (M-Ht).

Exanple 1: A solution of Exanple B3 ( 7.0 g, 15.8

nunol ), Exanple A2 ( 4.14 g, 15.8 nmmol ) and DI EA (
Exhmpld4: Fb Dsohiel of)Eadaﬂ:M@(é 13%0g,14.30 M) e AtEd(1.0mB were

oi I'-bath 15 at 70 f or e reaction m xture

addessExrmaple 4.2i(B 9&3&\&3& rr(rzrfdbaqﬁ lyme@vi mrielidiag 646 mgn?-03 Aupol).
Thteq'ﬁxx % kvgss hg‘cﬁédeat t e TH Egte SBI'vlzzﬁ rv@gs' ﬁov A%he i‘ééﬂue was

['izati on pro romto uene and
dlaolgttb nﬁmﬂﬁ/(ﬁ-cfedﬂ), to which 3M HCl/EtOAc (1 3 ml, 3.8 mmol) was added.

S e R R B e

The@eact6n mintdire twas concahtadied toelirmeks, dilftdd @bh gat d4ﬂ%igzoe I(Izh)zl) and

exfr?ﬁt%tﬁ BiGhe g?%zrq] rng,_éahe ép%z%l)aq{ganjz %y%r %@as&% Rfth sat'd.

Na}i(%% qgﬂ% Hzf‘r'(78ml7)‘h1h|i% bnﬁé‘lhjr-nly dﬁgd glggsg4) 3dri)_;enér-ét330g tlgkuo and
pugifish by shromagoeriplyp o Lskrpiyiol-g sl DRt pisral-5-
Iy, §2 ﬂ§é6-4(MHalrflc%fo§ﬁfyer RS PhESMuRE (86 thl, %ol Weld)

rovid

as (aavlwersphda (Rhis1was-qogvsiried |te peresyondinpti Ghaal by reasting witls HCE (4.0

or 0- 45
MR RAGIeCLOSogT YR (RS0 %07 i ) 1l ) £99 G 180
8.§o/dr pe i3l oM, der)sub3-8as (@, Pa), .9pel,| o2 DFHA I1HS,f7y729d).J €8.8 Hz,

1ty 388y FE T OalE) Wity =50 by o 2 B b

1}§ 764 (dél;Ji:ﬁ @H&)HAHH) ﬁo*ﬁgid sﬂdssl 1%19; 1 4ﬂé'DIH),281 @, J
2hz, 1H),
_ 535, w)ljoaes,gﬁi M&@snw@@@a&m& 3, 12Hz, 1H),
7.20 (dd, J = 3, 6Hz, 1H), 7.04 (brd, J = 7 Hz, 1H),
6.49 (s, 11-1), 2.80 (d, J = 4.5 Hz), 1.33 (s, 9H). 30
Exanpip e Msitpgenpikmgihod 1 ExamploBS §tmel §.22mingt) @i Example

Afg&[g %B&%Q‘H"% o §2>m\§‘3nﬁ? { Cor%tv’fdaggg-tgrt gbt% ??(?Jelﬂaog{nr%'#)-ll'l-

pyrazsl-SHyBD-3n@anahylr4- @ nathyRErfaatoyD Pyrivdim4- yiosgphkeyl aPea( @49 mg,

oofesedy ot OBt Lol TS CRE) 5 18, ot (1 3%

H)(;@W@cﬂtlkafi 6@1251 B)V$1621(3, BB, 8)5IT-Bf48@ﬁi by)8 10 ®a 698, 2 H), 7.97

chr ogmat ogr ap to_provi de benz (3-tert - but
(@5 83: PR OB 133y P ol Batro) Gy T FOTh I bl HHeh 2
yDur ei do) - 1H pyrazol - 1-y1) -
3, 4-di hydr oi soqui nol i ne-2(1H) - carboxylate (95 nmg, 42%
yield). 11-1 NVR (400 MHz, gpMSO-d6) 8 9.00 (br s, 1
H, 884 (s, 1 H, 879 (q, J =4.8 H, 1 H), 8.52 (d,
= 9.2 H, 1 H, 7.40-7.28
2.8 Hz, 1 H, 7.05 10(m
, 2 H, 466 (m 2H),
5.6 Hz, 2

J =56 H, 1H, 820 (t, J
(m 10 H), 7.17 (dd, J= 5.8,
1 H, 6.40 (s, 1 H), 5.14 (
3.68 (m 2 H), 2.91 (t, J =
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H, 2.79 (d, J = 4.8 Hz, 3 H, 1.27 (s, 9H; M (ESD
mz: 692.2 (MtH+).

ngﬁ&i@ﬁof benzyl 6- (3-tert-butyl-5-(3-(2-fl upepuénbrsioss
(met hyl carbanmoyDp yri
di n- 4-yl oxy) phenyDur ei do) - 1H pyr azol - 1-y0- 3, 4-
di hydr oi soqui nol i ne-2( 1H) - car boxyl ate (93 ng, 0.13
nmol ) in nethanol (3 nmL) was 15 treated with 10% Pd/ C
(50% wet, 74 ng, 0.03 mmol) and formc acid (88% O0.60

Wl r R Rt a0 T T3 T Bt 00t DR it elf FpdRE 1= 87 ma
HYW&4Y 391 LOr 298 di, Wit hsres Bampb.o4 TS 1), [1133a(6£9 WXsMS (ESI) m/z:
concent;ated in vacuo and purified on silica gel to

S¥ DN )-

1-(3-tert-butyl-1-(1, 2, 3, 4-t etrahydr oi soqui nol i n-6-y0-
1H pyrazol - 5-

Eyd:)lpm & 2 Usingor progedupe gpatageys ¢ EnamplechyEyample B3y(0dRy8, P43
PR i AT G B ool G e ot

(qhirloBai6eyl})-1 ButyyakoltS- yD—B (4-(2 -carbamoylpyridin-4-yloxy)-2-iluorophenyljurea

PG SELE SRR bl s o . o152,

z?frmyllo)(ayj EQI3HA-1H) 0% 79-BI5e Dy 19 28 .4 (i, gD Hizd H), BI32 (dd, J =

05, 2AgIad L 2F & S At =52 bar ) 704 g, P 8% Sz, 1,

7(8§ o Jhr), ‘ﬁsf(cﬁa'»— Zl}i‘)t H}z,7118) 3753,2((2161 ﬂ— =F1 8 14&1& 111), )24 (dd, J = 6.0,

24&)Hz 71HJ)879 (A JI—17 8.87 18y, nhH),16 ﬁ9 G, éP@gi '(3% G, H%MS4(E§§ w/z:
, 3.40 (2 H obscured by H20), 3.09 (t, i =

5%6’6(%1{% ,279(d J=50H, 3H, 1.28 (s. 9

H; M5 (ESD nmfz: 558.3 (M-H+) Exarrple3 Usi ng

ERp G ot B @%E"@%%ﬁ% 1933 6T b2 moyg

DIEA (@7 fﬁg o ﬁin)ol) avetk doRBed82 DMSO 01 &) amdjhuate)i owsmght at 50-
5. Fs Water v iSQ B 98¢ the. BINpE THae SYacks Wik fiRAC (35% 100

nfL}Ueri@? ﬁf(!\l/l 2304), concentrated dm vczrcuol and )puxl'qlﬁed 33' silica gel column
¢ar banoyl ) pyri di n oxy) phenyQur ea
ckmmat » dEQATRERND PRITAL (3- E?”otﬂ{tbélrh(qﬁltl@h%yvfghﬁitpyraZOI'
I % u i ed
Sgﬁgg (:’(Tguorz—ai) %{(ln{%gﬂal milx%)lp%m )(léigg%ﬂggﬁl%l rgvsﬁlj;j@m s treat

withrnd oom;{m & amiy. btpmhtam_]_a-q)d 1 @ -8a-hutyl-1: qugol@ @wl) 1ﬂ=|yyrazol -5-

A &y i o R Mo s

30%, yidig). 2]H4NNR (4DB)MHZ, IRISOtds) 89.29.(BrsHA), 917 Ybrs,71H)99.06 (brm,

R XN ORTES ot s

ﬂ?lwﬁsnga ot ﬁ?g@hgg% GEIXQ),]?QF]@ 160), 6 @0l = 6.0NHZHH), f)48 (s,
wer e adde anmpl e

i 15 b g B s 18 BB 22400 kot R 6.2
mgppxre was heated at 55 C overnight. Solvent was
renoved and the residue was dissolved in MeOH (4.5

n1) to which 3M HC1/EtO0Ac (1.3 m, 3.8 nmol) was

]%{\?e ‘?? gﬂiﬁsu{gefﬁ Eédgﬂ:béﬁa&%setov@%tn?@gﬁfﬁgmﬁﬁlg% (0178 g, 0.335

nireel),t Example Al 0(@08se, d‘)dﬁ@ emholhaetDIEA (11.970é 93l, 0402 ummﬂ) were

W th sat' and 15 ext Wit h Et QA
PRpPetpyiode oMot shgleeny ERAGRodhieh ot Bififed 2
sat'd. NaHC®B (7 m), H20 (7 m) and brine (7nl),

dried (MgSO4), concentrated in vacuo and purified by

chr omat ography to afford

1-(3-tert-butyl-1-(1Hindazol -5-y1)-1H pyrazol - 5-
y1)-3-(2-fluoro-4-(2-(methyl carbanoyl) pyri di n-4-yl oxy)
phenypurea (80 ng, 49%yield) as a white solid. This

was converted to corresponding HC1 salt by reacting

vvlth HCl (4 0 20 Mln dloxane 1.0 eqg.). 11-1 NMR

R AN ~
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25 Exanple 5: Using general nmethod A, Exanple B4 (80
mg, 0.27 mmol) and Exanple A6 (99 ny, 0.38 mmol) were

onbi to provide

Wg)_z?;g[uggog% butyl-1- (quinolin-6-yl)-1Hpyrazol P§T§}ﬁ?)z00§/0?1§98
- met hyl - 4- (2- (et hyl car banoyppyri di n- 4-yl oxy) phenypure
a (149 nmg, 99%yield). 114 NWR (400 MHz, DMSO-45) 8
9.08 (s, 1 H, 897 (dd, J =4.1, 1.2 Hz, 1 30H), 8.77
(g, J—46Hz,1H) 8.62 (s, 1 H) ,851848(m2

seq:ljgnd tx;neggy @gﬂl cojunr:,nn 8hrgmaf4)ggap]91& (étPAQfCH*anéo @ﬁ'ord\]tl_gutg H(3-t-
buﬂf“l - @ (5055 cﬂlo?b%yné(i@ @Q&é%@éﬁ%ﬁ}}%@&ﬁf@?%@ﬁ -1 7;@1511HJ
m@wpleﬂ_l WboxylaaaO(Od% 8238 me]ﬂias asoll, I@ NM’R @00 MHH)acet(me -dg)

5 i‘fi %dl(l-éél ) =% ﬁz)Hggg%sz Hm&?f‘d é?IEX& Hzé, 83%5é§2 @, 2H),

8.pr @ atiys e OcBaidPOHS), BxﬂlE(dalanel 42. SE:ndlmﬁl I&)BBZl Oi.d;LH*I,g 8.8

ol o OSSR Qb i (00T Y08 s

(Egﬂ%/g%%m?@wg)ﬂm pyrﬁzol Otj y1) h3d(4 (2- car banoyl pyri
in 0X uor ophen r r ori
g, ér![%lyﬁt@ﬂwé) rom fhe Rﬁegéoyb%tge}(g@ 8@2 gli ,q§u9 %1 i

du?xa%g (% OZflnlf rﬂ'er@ "clbmbﬂ}eéoat( ﬂT JA altﬁe 50! H)vas &d@@' o pve a
6 (d Hz, 1H), 8.32 (dd 10

hoglcaeney_ausn SCHEt]OD]_ Hyhe g:u@tgre(wgas hqq}ed gepmghttat 4§= e Y Q"hﬂgompleted

re%cgﬁm %éﬁ&ﬂgatecﬂf_‘) §acf7} éigssglggﬂ uhﬂé}fylxgzc??@fé%ﬂd@ol_gﬂh% to

affbr® 4-(8-ddutyl-+-(6H Gnda20ol85-#)-1 Hipgrazol 50 - 1-tho( 5-Jrorgp@idint 3-gloxy)-

2-Bfgronhigpiraa (0047 s Thann il bme ikl o vk Ggog paz,
DMIS0-Js) SEXBENE| eHAR.456E, Mg), 0132 4m) JH)sd4. IEA(rni 71H)ng 20 (s,

1%889 o P cr 8T8 b 7 AEES fth 28075 e deres

hg& UUHE} 7\@:§~7q>ﬂ(ﬁ1amt1)9@ g7 @, 08D, 4.3 &, 19N 112t7)(s, 96 M8 (ESD)

ncentrat ed in vacuo and purified by silica
Q:% MT]H chr omat ogr aphy (Et OAc/ hexane) to obtain
1 (3-tert-butyl-1 -(quinolin-6-yl)-1H pyrazol- 20

5-y1)-3-(2-fluoro-4-(2-(nethyl arni no) pyridi n-4-yl oxy)p
Emm;la?r désinglh prosedurel andegons toaExainple tih EgampleNBI(Y. 30022, 0.550

i kbl £ 0500577 mmol o0 P, G157, 0659 mmoD) were
coyibined-aha pﬁhﬂaﬂﬁy flash Dolumet m¢mmmrpy(ﬁtmcfmayquaﬁmrd tert-

i SRRl 60 b S I

p)(rﬂdd»[ll -ybED, 4 dﬁn %lsbﬁlﬂﬂohnkl‘ileﬁcaﬁﬁox@btés(O bb)g, 28%@1eldﬁas?a film.

Ry (4ol Miy2 sobigie-dar BisD s 536 (57119 SR 1, 28D 19-
8. ng(m‘] mﬁ 7447'#46 gnﬁg 1H)6 7‘5% 7(§6 (nJ: HH), 6 3187 idogﬁ 1}1)H)7,2727 B8(m,

1152 6.83- QWH(H%) lHExéﬁ@I(é H‘I) L4563n§)ra %ﬁ)oée@u}@ élﬁalzﬁéo%@ -2.86

LI 285 RGNS e QU 2 (T 0701

m , The4fenaidtom terpeedarstreadidn (090 £i ©d4 ymdl] hEh eq) and 4M

R N R0 RE5E) A A e

m{xﬁtrg,ﬁﬁﬁlﬁgﬁ%&) AReraX.$ by the tcolnpleydd rbatB4n was concentrated in vacuo,

g5 BT g e i o, 4 -t ol

ol e-1- carboxyl ate (0.0486 g, 23%yield) as a solid.
111 NWR (400 MHz, acetone-d6) 5 8.52 (brd, 1H, J = 2.8
Hz), 8.46 (s, 1H), 8.37 (d,gglH, J = 2.0 Hz), 8.35-8.32
(m 2H), 5 8.24 (dt, 1H J = 0.8 and 8.8 Hz), 8.818
(dd, 1H, I= 2.8 and 6.8 Hz), 7.22 (dd, 1H, J = 8.8 and
10.8 Hz), 6.81 (ddd, 1H, J = 3.2, 4.0 and 8.8 Hz),
1.73 (s, 9H), 1.34 (s, 9H); M5 (ESD m z: 620.2 (M+H+).
The material fromthe previous step (0.0486 g, 0.078
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10 honogeneous solution. The m xture was heat ed
overnight at 40 C. The conpleted reacti on was
ted in vacuo, dissolved in MeCN H20
v@%gﬁﬁgﬁgﬁilized to afford | pcti8ffhs10ss
-(3-t-butyl-1-(1Hindazol -5-y1)-1H pyrazol -5-y1) - 3-(5-
(5-chl oropyridi n-3-yloxy)- 2-fluorophenyQurea (0.0475
g, 103%yield) as the bis-HCl1 salt. 1H NVR (400 MHz,
DVSO-d6) 8 9.14 (s, 1H), 8.95 (s, 1H), 8.43-8.42 (m
1H), 8.34-8_33 1H), 8 (s, .15 1H),..8.0Q-7.97 (m
teirﬂ)xdrorsogsm?hlzrﬁ-ﬁ)mHWE%@O‘#%‘S@?@%%’C@H{OP 1?'3739%’6‘/) 59
ﬂﬁérg%heik#l)]ure;? (7 5ng, BOYRYiEN) asltrl bisHEPsalt: 24 NWIR (4b) MHz, DMSO-
6.81-6.77 (m 1%0, 6. 38 ss, 1%%, 1.27 Es, 9H) ;. _NB
dQ) 89.51 orsz 2HE 226 (bravil DY) 922 (ea HHD- 8- 4288 (g1 B Brdcetifime 1H),
I o7 xang &, 1 G9. Ship), & ,
T A B o s 0, G S D 834 ¢
1)) 41305430 (mO2H)5 339133 (et 3dM3.06can. 21D, pade i(3.i%D; Mp (ESD

fl I chr omat ogr aphy ( Et OAc/ hexanes) to afford
% SIER )
6-(3-tert-butyl-5-(3-(5-(5-chloropyridin-3-yl oxy)-2-fl

uor ophenyDur ei do) - 1Hpyr azol -1-y1) -3, 4-di hydr qj i no
Ewev'g(lf’w Ising %BB?%}?‘*;‘["EX"(’ .ge\gfomg@/“@tﬁ)% b Mﬂgﬁbiw 20 By 351
midbl) lantiXabfROA M. 10 0€ €1 3966n86]) werdconibidddrté provide, 1-@-fBforo-4-

(s, 1H), 8.35-8.32 (m 2H), 8.19- 25 8.16 (ml,g—l)
p(rapthytcagmmo ) pymjin-4-51a3e)pheny)-g i3 -isppgopyly 1 -Gopinplise-y )t H-

5L afeal] ' . fehd)( (DMLRINS § 9.36 (s,

p%‘E%",l Sﬂlé’gea(lb’@éc%d%k%?za@é?’g&gg@%) %gm%.(sg- Sl (
10m92189. 15 (s 2H)s8.9D (4, J =18.4 Mz £H), 3185-8.8op, 2 &l)) 8.9 (. /= 5.6 Hz,

. H+ h tgrial, _f t IBVi;@US_ It tal
BRI 4 SR ) IS ST BB ot A2
8015 (09=r8.2 HuneltB, t.obtidnde 8at, 4L 1HA 1.42 (@) £=Rei0tk,idH, 7.31 (dd,

added .t 0O.m re. h S fter 2.
I ettt Medas st g TR ERE RS <88 BB dip 045
(51 B, 2.968h, i19)MeBN(d; 126 4.8 127 8H), a8 (dy.oplsid Hzed) MS (ESI) m/z:
afford 1-(3-tert-butyl-1-(1,2,3,4- WO
5453 EYIvHE 03PCT/ US2007/ 081098
t et rahydr oi soqui nol i n-6-y1)-1H pyrazol -5-y1)-3-(5-(5-c
hIorogyridLn-S-yloxy)-Z- fl uor ophenyQurea (76 ER@ 89%
Expmple) 115 sUsinga pioseduyes angligous fo| Exappte { 4Bxpnyple B1B{Ed5 6 0.363

o 4 AL e it e o

(dhitfolin6- AP H-gyBazOl§-y )3 (2-luck@442 2@ethyicardbinoylipysdin6t-78

bbbt 0 A il ity P

175,2.215858 &n,(WHHe.pe (G vanphalz] OH), 88 7R3 B(myr IdDe8les éd, /= 5.6 Hz,

R RS0 o TS ol Bl s 40 o e

8QQThiraagds 1o, 11)0Y.bsleddl 7636, latom R 145, A8 (d, J= 2.0 Hz, 1H), 7.31 (dd,

(2-(meth Iearbann¥ yridi n-4-yl oxy phenyl)-3-§3-|so I 0

Ty 120 Sgir.r6i ol B LAy =15 Bl 1) Y B3 dia el SRS 44
2% yigl -3 Ny 6 7367 . MS

7. d =R i S, oo JF S ERRPL 25 (000 6 e, S,

(BSI36VB 5862 (MitHIK) , 8.53 (d, J= 5.6 Hz, 1H), 8.44 (d,

J= 2.4 Hz, 1H), 8.36 (d, .1= 9.2 Hz, 1H), 8.22 (dd, J

= 9.2, 2.4 Hz, 1H), 8.14 (t, J= 9.2 Hz, 1H), 7.92 (dd,

EXxamPled]2: AUSngH probéfure dnaléiofisito Bxanpld 1HExarple B37(0395 g, 0.441

o, st o s § s s BEb oot gy ver
2.96 (m 1H), 2.79 (d, J= 4.8 Hz, 3H), 1.28 (d, J= 6.8
Hz, 6H); M5 (ESI) mz: 540.3 (M+H+). Exanple 11: Using

~a procedure anal ogous to Exaggple 1, Exanple B10 (0. 15

g, 0.363 20 mmol ) and Exanple A2 (0.100 g, 0.38 mol)
were conbi ned to provide 143-ethyl -1 (quino
lin-6-yl)-1H pyrazol -5-y1)-3-(2-fl uoro-4-(2-(methyl car
banmoyppyri din-4- yl oxy)phenyburea hydrochl ori de
(0.120 g, 58%yield). 111 NVR (DVSO-d6) 5 9.42 (s,

~ N~
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25 8.14 (t, J= 8.8 Hz, 1H), 7.95 (dd, J= 8.0, 4.8 Hz

1H) 7.43 (d, J= 2.0 Hz, 1H), 7.31 (dd, J= 12.0, 24
1. 07.19 (dd, J= 5.2, 2.0 Hz, 1H), 7.05(rd =

wgzgos/oi 083 1y 1), 6.44 (s. 1H), 2.79 (d, J=P% glslz‘gn/oswsvs

3H), 264(q J= 7.6 Hz, 2H), 1.25 (t, J—76Hz 3H);
M5 (ESI) mlz: 526.2 (I\/H-H+) 30 Exanple 12: Using a
procedure anal ogous to Exanple 1, Exanple B3 (0.195 g,
0.441 mmol ), Exanple Al0 (0 111 g, 0.464 mol) and
DI EA (0.0923 m, 0.530 nmmol) were caonbined an

copiniefl jand| prrifiask gt by ﬂ%séwow@mhﬁoreﬂ% Ydéf%wbexanes) and then

byl Ebglﬁ@é{pggs;égaﬁ&%?t ﬁ:@c&ﬁﬁry zgml GRVE eTPJil SE,0 (w/0.1% TFA)) to

b TEA) | (w/ 19 TFA) )
prtb\odq)mmqud@lsanluaqm ebiis T§6| saltiod ﬁledfesltdd@rqm SBietaqugous pesidue

LS B S B RSB RO R 581

gamidalweedwiaslmd g thi lﬁrmev(mx)e dresMEgS Qy),tdad kemmmtc(dlm)affodi preduct

(0%5/5%3 Aol 5 AR RS S TRe ReS e AL RS 260 S

\917t BﬂCQf(I lefq) etd Qffdll HE3-+HAyRT- (Qihnol&—@yﬁﬂ)—l p)ﬁaﬂwﬂ-ﬁgﬂ)d.% (5-(5-
3tbut qui nolipn-6-y 1?} Hp azol5y é%(s
chbronmri@r%ps F‘Y)d? u@@gﬂpwwr@@ 3 Byl % biplo! talt
HONMEO Y40 3 Hd) Dﬁfsd-as abgb 53 géclrﬁad 32.9 & (M\/lﬁ-li %th Mrﬁ m, 1H),
DVSO- d6) 8 9. 33 § 1 (m
8.838. 811@1, 1H) 881268 B(IB,llf()mS 36 1prs, BH)4:§3§ 84&9 ZPM 15@ 1§G(m

u-f;bg}t:/ qﬁ%%?%f.}?x@%ﬂ%ﬁéiQ% §75(F§1)1¥6 &%7%‘3@1}1 JH), 682
6. 18-)m, 1H),354467(S2H{)( D30 (HPH);MBPESIPm7A 58 h (UHIL). 6. 46 (s
1H), 1.30 (s, 9H); M5 (ESI) mz: 531.0 (M+H+). Exanpl e
13: Using a procedure anal ogous to Exanple 1, Exanple
Eﬁ%a 1d 98 WeingQ. pl‘é’&dﬂ:‘é afiioggus tOEkAmpIe, mamalea%(mnmhg), 0.226

mlypl& E)XIEaXp 373 mg, 0%263 ng'gol) ang 5Examph2. Avﬁr &SBCmg, 63‘§ mmol) Were
comibirddt & ty'lé]’d” V-3-fert i1 Nolquio BB Y))= THp PaE A BY)-3-(-Fho=4- (2-

| uor o-

(qeﬁmm}mnn@fglpﬁrylmsdphﬁnwty%mww@m le@gh‘ipa@ wiek-ori-dMR

bl Y80 AN LPER ol . g W

7.497.34 thh, 1H), 2.92'ﬂ BA, ﬂH) 18:90-8.73 G2 171-1)9&3'( td, 12p)8.44 (s, 1H), 8.50

0- 1 I 8.5
(dQH%)dS%ﬁéi ﬁg %é&'g')go (THj’H) %dlfés g{)@o@@ iﬁa;’mg_@%[) Enéz’:%44.2
(M), 9.46 (s, 1H); MS (ESI) in/z: 544.2 (M41+).

Exanpl e 14: Using a procedure anal ogous to Exanple 1,
Exarrple B3 (0.10 g, 0.23 nmol), Exanple A 2 (53 ny,
nﬁl%e DI egpgcgeﬁlré Sh18Bdus & BampR! 1), D’ﬁﬁﬁ’nlezﬁ3 0.10 g, 0.23

i ned a urified b reverse Bwase col umm
mmhif)oﬁagmgleaﬁﬂ ©d bt g;z mmol) and DIEA (64 mg, 0.50 mmol) were

cogl?)ﬁr%'gtraglgig@%l{gl}é% ht& d{eg&'s m@h%@ c%hﬁﬁ'}r) %_Q%%@aﬁﬂ} 10 'oﬁt]a)n' :lgf(ﬁ-?ert-

- I oxy
bupldxgpimhBmy) it te-pyraEd- 5@3@19-6 (2 Tmeropsesﬁ ﬂxuérowmetumwldueb

e S AR B S0 opes
witl Isbgropg, _aldN_hGlf(Gﬂ)_ \é\lﬁt’f]]kc{itﬁ%%ﬂe;d;ﬂgd?ﬁfﬂst_ﬂdi am_itﬁthe solad wanfit@ed,
wighad b iy FO R 50 sk Yades Vil 6 Setais DA e nipgligeD-
Irﬁk}gaé’m;sm)m(mﬁamw @?y&ﬂyﬁéﬁ}l%ﬂyﬂ@m@kglo%%éﬁ {uféh HEHalt

(44 me, 84% ¥ b HNMRHA0 MQMS dsh 15@@3 1y o5 Qﬂ)ﬂ 1H),
8.03 (m 1H), 7.90 (m 1H), 7.73 (brn1 1H), 7.56 (m
2H), 7.28 (dd, J=9.2,12.4 Hz, 1H), 6.74 (m 1H), 6.44
(s, 1H), 4.60 (m 2H), 1.39y4s, 9H); M5 (ESI) nlz:
527.2 (M#). 5 Exanple 15: ing a procedure anal ogous
to Exanple 1, Exanple B9 (0.120 g, 0.281 nmol) and
Exanpl e A7 (0.0763 g, 0.309 nmol) were conbined to
provi de 14442-
car banoyl pyri di n-4-yl oxy) - 2-f| uor opheny1l) - 3- ( 3-
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Exanpl e 16: Using a procedure anal ogous to Exanple 1,
Exanple B3 (85 ng, 0.19 15 nmmol ), Exanple Al13 (42 ngy,

“&WA& and DI EA (55 ng, O. 42 nmol ) were 9@%{%@?@?”””

nm.) and heated overni ght at 50-55
was added (50 nL) and the m xture was extracted with
Et0Ac (3 x 100 nL), dried (MgSO4), concentrated in
vacuo and purified by silica gel colunn chromatography
to obtain 1-(3-tert-butyl-1-

8(6?ot{bﬂﬁ>|1H), §3y@nnlhlﬂgygaszwnn5251)1)&o’s 1%(1112 14 URs@ e (16; WB ltbrm,

pr ‘oduct treated

DA Ghrtn SaS bl s B i oot o 10, 64 (. S8, 360 m,
}9(1336 L%/I?)gzq% @%Sﬁ{/ﬁ.?é‘gﬁ‘?%'ﬂ?ho o 5- (6-net hyl pyri di n- 3-

yI oxy) phenypurea salt MC! salt (56 ng, 52%yvyield).

E}%m}le'\!\ﬁz@m%g_ﬁa h]é'f%feilfe 9g6%|s ?Ol%é“mﬁ 3 ix%mE& B99 @EO%CI 0.281

n8ndly afdl Examp8 A7HD, 0763-|g 0808 0niaol) were dombind tdl phovida. B(l4-—(2

ey o ridfprlontzy: Brgphedii) 3-U sgigopylel-y ka3 Msp pyrazol-
5?/,:1 ﬂdahlon&e gﬁl(ﬁ? 63‘17J)y1e15) %MR é}éms@) %)'#9 24594 1H), 9.11-

918 (m, %Hw Tsid, -B’H)‘f 8 Hz, 3@)(&,53 =q\nng,asn) 38 i, J>0 1z, TH),

BT < SF B SIS 4% (00, Rl s POR Bl Dp e, -

2/6H2, 148, 1) (@, 361 hvep2.3 HantHDITRA (46,.J096.612.4 0125 1H), mo:sqldal J=

9\%? %szsgﬁ %&fkﬂ%gééﬁﬂh&/ 6'—%‘?) r&é‘:}&?ﬂ azol -5-y1) -

3-(3- nethyl 4- (2 (nethylcarbannyl)pyrldln 4- onxy)phen

Qur 73% yiel d)
Rspisefiatd: Using & ogeghte anplogoys '97Er(9d'eple§ Examele B3 $3pg, 0.19

o 65151 Eﬁan?fle (&3 Q4LF n{hég\) hy mﬁo]b’band 8]3% ’((§5 n%"ﬁ 42 mrgol) were

copnbinebing MBO ( Ty and higd xermightat 6053 °G. oter wos afded (50 mL)
o ey oy Hong o S gl el éac s
véhuo Svd4purified Yy Hiica ZeloBolgmm chrddhatogtapty fodobtai 1(Dtettidytyl-1-
GGyt MRl S ety pheyyren.

The fPaduet. tRdtedwaihh ONDS aqieliem sélGtiéh ﬁoibthlirl u3-edrt-BatANP{ @inbln-6-

VARG ST DA IR

(fm ﬁag mtoﬁe@d edﬂm'f{umbmi m%ﬁid§9>882(9rsr i), 93Yd(d, J = 2.4
(1 e’) dried NaZSC)4 and concentrated in
Wabldb 9t1d (§4.l=1-6. 299 4g‘3 Bt @Dt &A7 (bdm 8- GhecHpB 8064 /o3.2 He,

f d
1hs 85‘34%)(.744@@:1-@{ 1Hb1€8 ﬁ’(ﬁ PX'9dzeﬁI£‘ﬁi’1% lM;_]BeJZ 29%{36/&\;!;& %hz 1H),

was used as is.

. T9h4ebd T ha, adeoHeu ogisd ins o, G (m K L8r8eH:( 0FD 762 (@, =

9%@%%@%&coo@ééﬁﬁlgwgdﬁvg@o@%}ph 86%&7?’{ AFSD m/z:

5(e3(MitH, ). washed with 5% citric acid (25 nL), saturated
sodi um bi carbonate (25 nL) and brine (25 niL), dried
(Na2SO4), concentrated in vacua and purified by
E&emgrm PUSASE a phocedit QB41aRIAY té Exyinﬁiedl Exam gle B9 (213 mg, 0.50

am no- 4-f| uor ophenoxy) - N- net h]\éédvrd?m L 951- amI?e
U7 Bld f/gnmol) were

cdrisihd 3 : i
pl ac eddmg% 511% ?4{&5'{75%”5 (?‘%Ogﬁgﬁnh}ﬁﬁu){%hgpg) ﬁ?ml, L
1.08 mmol ) and
4- ( 3-am no- 4-f | uorophenoxy) - N-net hyl pyri m di n- 2- am ne
trifluoroacetic acid salt (1030 ng, 0.431 nmol). The
m xture was warnmed to 50 C overnight, then dil uted
wth ethyl acetate (25 nL), washed with 5% C tric acid
(50 nmL), saturated sodium bi carbonate (50 nL) and
brine (50 nmL), dried (Na2SO4), concentrated 25 in
vacua and purified by colum chromatography to yield
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10 8.4 Hz, 1H), 7.34 (dd, J= 2.4, and 11.6 Hz, 1H),
7.07 (dd, J- 1.2, and 8.8 Hz, 1H), 6.60 (d, J= 6.4 Hz,

; (s, 1H), 6.17 (brs, 1H), 2.95 (m |
W%>§¥°85°§6°ﬁ3°’4 Hz, 3H), 1.27 (d, J= 6.8 Hz , C%@Egglj’”
mz: 512.3 (M4 Ht) . Exanple 20: Using a procedure

anal ogous to Exanple 1, Exanple B10 (0.13 g, 0.314 15

nunol ), Exanple A7 (0.086 g, 0.346 nmol) and DI EA
(0.12 nmL, 0.69 mmol) were dissolved in DVSO (1.5 nl)

3-(?Figethﬂ?4-@-Ma%ﬁca%ﬁxo@ﬁﬁrﬁﬁn—ﬁlylé@)p%egﬂﬁﬁg @1'32 r%g, ﬁ"}‘i) O);iad).
'HMMRI40BMBEDMIDHH) 06 D.0% (311 dRYS.92¢dd, Der@phariiz ) 13; &% €, J

- 48fl d o8 g ARk RS By eab I e G = oo

2.4HEt1 HY, 7v635dd, ng88i 4.b HACL H)47. @5 M Gz, dm;qa 7 :13 Qld J 8.9,

eq. ). 1HNI\/R§DI\/ISOd6) 6 9.37 r%
2.4 W bH). 738 Go 7%61%151‘1)@7#@70%11 5485 .25 G 1 H),
7733"&1 1134@%1;{% H)1|:D04§ 11)(11288€<r 18% Hz, 6%MS§(E§§ xﬁ/z1§362
(M#ii)lH) 7 31 (dd J— 12, 2.0 Hz, 1H) 7.21 (dd, J—
5.2, 1.4 Hz, 111), 7.05 (d, J= 9.2 Hz, | H), 6.44 (s,
1H), 2.64 (q, J= 7.6 Hz, 2H), 1.25 (t, J= 7.2 Hz, 3H):
Exh@p@d&ﬁ YmEPRBA (5.02 g1 K0%; §.34 dmobxearaddedi a shlatiogofExample

AR P B ER ot Bl Sad e B e e & 50 The

mikthie/wiwasBed 4&h REftatedvdiRnCBigdbfiget Gk 30 ALY and brine (30 mL),

arieq {ig-Soprand sgperated inyiasuao-vild 658 2. ten fRgmowhichigroved to

be (TB4iRMELC BF BRI B LA Rulonk, A6y ) PRENKAHM! &34 (aJS4Q Mgh 2.0N
67% yi el d) as the 30hydrochloride salt. 111

metipizone@5Fg23 mdg was plapey thepergde Mfoxslpf)sulfc@emx(use (04 g, 2.2

nnﬁ(?_llfgvlth Cirid % Goam%ﬁp at 46 °8 Ogﬁ glig&:g]iwa% Boled'to Hﬁ ghlg gd %ﬁ% §thy1

acqtate (2§H)1L) swede@ with 5(’/m:1tr1 cid @59nLY, daturateyl sodiuh bigrtidate (25

A 5 A o ek A B R e
phise Eramplography Boargdlé B{afitholRBu@opHen@8)-Nomethpip)rimitin-2-

amg‘fxei {ﬂ‘g"%ﬂ‘g%g 2k Bo1 D TR ME(ERD SIS .

car pa ¥2 indl) Ryad 1¥dcex i ehe
2-(g u%?n 6- yI)phpg;yl &?@gﬁhggr(ochl g)r/(llgseﬁm&%O)CEﬂIQA%w

mms% 98 elmemol) 1 HRAIVRH( DB g flugophepoxy) N-mythy yemp@n% -amine
trltilifproacgﬂcoémé Qalt %l’SOlmg b3 %311891%% fafkturd 'Bsag \ga.n?lf;%d tc]-'ﬂb 1°C
overioh euemzhlumdawnhseﬂgg aeqtate 125 ali wshedmth ? 5% q@mswm?(so mL),

s o fBopl By'o 00 ) o L s

in Pddyg aiid Perifieichy Salémn 2hebmidmgrabhly to Yielib]-(itbrt-biryl 8 -@pindliR6-

el D Lo GO P i sty o3
mgd49% yie1d). ) 'HEMWDMS@-%)M:VI (D9H)) 23- 280} dam) @uE/{s 1H),

mbi ned O and. 15 heated ht C
6,508 S B AS S 31% B 0. 7 305856, DS 58 bs &, 719, S23-

8. 33§1§1221f1 HQ0Qd, 4}1()281@(5h XY B8 '(&‘“1@1249 ¥d- Qéymhﬁm’éhs 347 e,

| SO opyl i nol i n- 6- yrazol yQur ea
leé’LQSS( lﬂgﬁ@.(gsawzﬁm(w 400 |sz DI\/ISO d6) 8
935(brs 1H) 9.13 (brs, 11-1), 8.85 (d, J= 2.0 Hz,
IH, 8.74 (s, 1H), 8.35 (dd. J= 1.6, and 8.4 Hz, 1H),
8.25 (m, 1H), 7.90 (s, 1H), 7.74 (d, J= 8.4 Hz, 1H),

7.71 (brs, 1H), 7.29 (m 2H), 6.46 (s, 1H), 4.31 (q,
1= 7.2 Hz, 2H), 2.66 (s, 2@ 3H), 1.29 (s, 9H), 1.22
(t, J= 7.2 Hz, 3H); MS (ES1) miz: 556.3 (M-H+).
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Exanpl e 24: Using a procedure anal ogous to Exanple 1,
Exanpl e B19 (150 ng, 0.329 mmvol) and Exanple A2 (94
wWd20080048603 Mol ) were conbined to provide PCT/US2007/081098
1-(3-tert-butyl-1-(2-nethyl qui nolin-6-yl)-1H pyrazol -5
-y1)-3-(2-fluoro-4-(2-(nmethyl carbanoyppyridi n- 25

4-yl oxy) phenyQurea hydrochloride (113 ng, 60%yield).
"H-NWVR (DVSO-d6) 8 1.33 (s, 9 H), 2.79 (d, 3 H, 3.00

(s, 3 H, 6.49 (s, 1 H, 7.02-7.04 (m 1 H, 7.19-7.20
Ex@npik 19}, UZingQ fréceddrernalogorkdo(Bxamiple 1) ExSmplk K9(851mg, 0.20
H, 8.07-8.09 (m 1 H, 8.34-8.37 éfn 1 tg, 8.50- 8.57.
mpql), ExpmplesA BEigng H.20mmel) aod DIEA (Sgng.P.44mypl) wero gombined
%%M%Qn%{d)gm%u&é 1-(k é‘l‘ﬁ'gro . (ot larhilbyri @RS ﬁgi)@i\éﬁan%ll) 30

257 Usin Fr cedure anal bgous .
isppropylalrfsiuénoB-6¢ P OHmyrazol- 331)mes| YThe Produgs|vies Azated 8Gthrflyl 00M

a{l) g@is u lO)l 'to %Bgmp ll -%ﬁfﬂl&ljogi-@(me%ﬁfhﬁm%di%[ﬁofﬁmnpﬁg-(3-
isbpiopy!f 1-(quirolib-668)-( Hrjiytdzobs gtyeteh YOI palt (5dime, 38%4 yizld). plENMR

DI S Q-4 B0 GriF: 919 rpy 1ED), L0506 5 gl 40 Hz , TH),

gixpaorkisor Hdel )6 2. 40qbrs4 08, 18,20 @) J =148 Hz5 11VR. (TDNEP=06) Hz,
8 1.25 (d 6|—4?, 2.93 (pen, 111,_6.41 (s 1}-27‘, :
1H).g6376(dde/ T4 erf 924133 R);77 8% (4, dy= 1.R)Hz, FHy 1764 @4, {740, and

gz, 163)8734 é&QJ(JrI.4,2£9d, 1156 88, 1198 70m@d = 18, && 88%% |, 1H),
(m '1H), 8. BPéd, 111), 8.40°(s,” 1H), 8.52 (s, 1H),

6%044d, J d 6.414g, 1H), 6.43 G, 1H),(617 (bre) 1HY 24P (0w 1H11B.87 G, 47= 4.4 Hz,

S e Bad G L T s D) Sl ¢ o

(0.200 g, 0.468 mmol) and Exanple A15 (0.113 g, 0.491

g nls A | Grifi B Pipeectys aplit FORMINRIE 1. Exqraple 819,047 & 9314

mmhé1))i Exdinigle 67y 10.086He,0y.84% @lmdly aixOMIEA (0Q2238B, 0.69 1061 . were

M5 (ESI) mz: 508.3 (MrH+ _
d'@sqlﬁ@d(lz?%{léﬁz%bg e 4{1541-1%/111%3@? was pegiest 3 e poeh do plyyd 1-
(ngﬁpa%araay(;%mﬂxo‘i-' 1x §r-Y-Bhoropey - @Yeiaaalqamylid-gyBal H-
(0.108 g, 0,221 trunol) and N-acetyl cysteine (0.072 g,
pmraaoiﬁ-yi?m@ (08B &. 854 siglddedhis r\vaﬁ/@@m(t@%/ ® qerpspongding HIGl salt by

56115, 0 B Py BT, TR AR 5937 . o,

od8er. 18 @ht2H),THhe0 hupt B0k, NHRA®. 540, Werss.6l Hzut )] 8B t(h 1H)08.21

1 il.), sj fd Xt r.ac W _
G 2Bty I AET 3. D T PR d Ha i (4 dyeh § He
195 e3varhed wi blo s i, 1.20 (@, V.= 89, daied 10)MOE634d, 7 = 9.2 Hz,
concentrated in nmaw and gurlfled by chronmat o r%Ph to
IR fteA4Ns1 142,69 (q, / = 7.6 Hz, 2H), 1.25 (t, J = 7.2 Hz, 3H); M5 ( SN iz 512.3
(gﬁgpﬁninidoylpyridin-4-y|oxy)-2-f|uorophenyl)-S-(S-iso
propyl-1-(quinolin-6-yl)-1Hpyrazol -5-yQurea (0.019 g,
17% yield) as a white solid. This was converted to

(SRR 0 oo SO BN e s 37

nghi)l), BIEAG¢121 3dg, (0.933 Rhio]) Sd2Bxanoiple A211(127 Irrg, 01448, mBol) vere

d =4.4 . 25 1. 1 .8, 7 J=8. 1H),
clgigeq o yieid, 150y Byl @ithatinc ¥y Fpyrgzold vy Hfo-nidbs-(e-
(fekhylRarbSnayljpgridihtd-yloRy)pBen§l)da ( n14@Hme, 7. 8R4 ( dyieldF 2s4 the
Hz, 1H), 7.80 $9d, J=8.4, 4.8 Hz, 1H), 7.32-7.26 Sm
hygapchleridpssalt H-NMRD¥ISO-dg 8730 (141D, 8.844d,38), 64§ (5, 1H), 6.81-
97= 31837 &M 28 4% 6,467 ) ; (€S
B e ey MPEdee 0 2sRPm MR @
anal ogous to Exanple 1, Exanple B7 (159 ng, 0.291
nmol ), DI EA (45 ng, 0.35 mmol) and Exanple A34 (74 ny,
0.35 mmol ) were 103
conbi nedt ogi vetert-butyl 6-(3-tert-butyl-5-(3-(3-cyano-
5-(pyridin- 3-
yl oxy) phenyl ) ur ei do) - 1H pyrazol - 1-y1) - 3, 4- di hydr oi soqu
inoline-2(1 H)-carboxylate (83 ngy, 47%yield). M
(ESI) mz: 608.3 (MtH+). In CH2C12 (8 mL) was pl aced

—
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Exanpl e 28: Using a procedure anal ogous to Exanple 1,
Exanpl e A35 (95 ng, 0.428 mol), DI EA (158 ng, 1.22

W nﬂos)m?o g Exanpl e B3 (180 ng, 0.407 ml) W& & us2007/081098
conmbi ned to give

1- (5-(2-am nopyrim di n-4-yl oxy)-2-fl uorophenyl)-3 -(3
-tert-butyl-1- 20 (quinolin-6-yl)-1H pyrazol -5-ypurea
hydrochl ori de salt (102 ng, 48%yield). II| NMR (300
MHz, DMSO-d6) 5 1.31 (s, 9 H, 6.46 (s, 1 H), 6.65 (d,

11538833 6, gipr s poffm AL AT @é“ﬂf PEf0 G0t s

1H)ng.44.(sH) H); 8453@&)@& 634.2 ). 8.36-8.39 (m 1 H),
8.45-8.46 (m 1 H), 8.92-8.94 (m 1H), 9.18 (m 1 H),
9.45 (m 1 H), 9.66 (s, 1 H, NH2 mssing; M5 (ESI)

Exshiple 32 3Ugng Nbfdtédma&aﬁjgaﬁpio@ﬁﬁlplw i m:@me gﬂmsg, 0.291

|
mipelg d %ﬂtﬁ%ﬁ? ik @5%(%%01%5 gv%afggorﬁws?(f lq Riovide 1-(4-2-
caj%ﬁﬁg?gﬁu@fa, -yRbEA 2 BhotdpPherH)-3-95-4n1BR- TR NG @) phexyRjuiad

to a

hydm(:]quo(@e EaR Gp%% cr:dﬁMH/NM&QDMS@Mab@ 880 &hy D)3 GHe3lH), 5.04
(PO PR LSS B R S P REE BRI R MBI B2 8 D gt
8.320(t) £ PIGHGH, NH),18C43 (5,21 8.5 Yz Bia); Bi188. W (i) 2HER. (2448, MM 8.9, 1.6

S B e WAL BRI 8 Aot

J =85, 6024Hz, LH)§7 06 t'&’d,,JH'S)S 18 B2 1H9F Msfﬁﬁ) /1528 Hida+HB), 27
(d, J= , 8.16 (t 2 Hz, 1H), 8.10 (dd,
J—92 24HzIH) 780(dd J—so 4.4 Hz, 1H),

E}&ﬂﬁﬁe ﬁﬁi U%mg azpl%cé'ck\re érﬂ)ogoﬁ t%lEfﬂ'ﬁ{ple‘l E;J(;mﬁle ﬁ‘) %’:ﬂg 6.02
mxa01$ E&ammH)AMeGang sD 201@1101)2 a% IEA »mp combmwd (uu DMSD and

fif oo coh 6l T2 NP AP AR 30
(S-GBOﬁTopyl I}(qriﬁiﬁ)hmﬁayl))quydazEk’éuyﬁhmaAﬂg s(ant (588ng, 4%4&3? 'H
R M PRI B3 sy 101 048 (i, 55 oy 1,
8.714-(_6,31-}?? 835 I@ctm vy M’(@:‘ﬂs S{mHik,l’llil-Pﬁl&inr)nl H'Ith,yI%Z@J_ Hi5) _y:b?(l& -J=
s 01 17 Ereblnd 4 G olt ke 0 el il o
e I Ul N )
6.99 (s, 1H), 6.89 (brd, J = 9.0Hz, 1H), 6.73 (dd, J =

Ex%&plézﬁ 3tg§z(1g 4 b%ofecfiu@éua( ouslcg'?ﬂm%p@%(l«:os (p}%'hw Fs‘lsfo' ih!a/uéﬁ 8329

mr(lﬂShl)d szmpls A2, (34 (TMAOE%Z sundpvereicombinkd to provide 1-(3-tert-butyl-
1@ﬁ%@lﬁi{@ﬁ@ﬁn%r.é)%zio'i‘.g'-yh)@i.?z.}i%érb-]al(’z:(%h%%}ba%byﬁﬁyn%in-

4-yloxy)phenylyurea hydrochloride (113 mg, 60% yield). 'H-NMR (DMSO-ds) & 1.33
(s, 9 H),2.79 (d, 3 H), 3.00 (s, 3 H), 6.49 (s, | H), 7.02-7.04 (m, 1 H), 7.19-7.20 (m, 1 H),
7.30 (d, 1 H), 7.45 (s, 1H), 8.01 (d, 1 H), 8.07-8.09 (m, 1 H), 8.34-8.37 (m, 1 H), 8.50-
8.57 (m, 3 H), 8.85-8.87 (m, 1 H), 9.10 (d, 1 H), 9.29 (s, 1 H), 9.61 (s, 1 H); MS (ESI)
m/z: 568.2 (M+H").
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but yl di met hyl si | yl oxy) met hyppyri di n-4-yl oxy) - 2-f | uor op
henypurea (0.12 g, 0.19 mmol) in THF (2 nm) was

Loy th TBAF (1.0 nl, 1.0 Msolution inpdtEs
“E%ﬁ@/ % hour. Water (10 n1) was added and tﬁéh%500ﬁkuw8

separated solid was filtered, washed with water and
dried to give desilylated product
1-(3-tert-butyl-1-(quinolin-6-yl)-1H pyrazol -5-y1)-3-(
2- 20

E&Lﬁigfeozsf‘t l(eyag% Q}bgéceéxgg%gwg% gt/g Sk:xg?greyi wb%geﬁy gme,ﬁ 0.28

b0 Exampde ?201(80bmg, 0.20)mmel)9and SIEAJ(1H0 /g, 0 84 enmppl) ‘were
ﬁgmecg 0 gﬁélc?' Zﬂéz-ﬂ%rg;#égn]ﬂ%mmeéb%%&ﬁ%m% gﬁy?y)&'é'ég) 3-(3-
1sbﬂ1(2§)lel @;mollﬂn-]MyIHZH pyr%zgl -F-yDidreq Hylirohleridb262 Mg5b40% yield). 'H-
N oyRo"d) 5125 ) b 288 oty Tl 0.1 G i), T 8f m, . 7.32-

7.@% 1ﬁW7 514751@ (fnd’lkl/i% §7) -7.98 (HZ QH?I“D 96 1.982m( $H),HA6-3. h@(m

free base was converted

1H5, S0 .ot 0. SEDLE 521, R SH06 Wl S. SBES ) 15D, 928 G,
' SR g B e 45?‘.2%*%4 e OIH§dd8 65 (4,9 =

6.8Hz, 2H), 8.32 (d, J = 827(d J =
Ef;a:guplegm,] gUs%%a p{?cet?Uée aa%:log_?g&toglil 9*4%“}“%1‘} ’B?fﬁoigg:)zg 0.468
mimadf akd ExampleH&15 {0013 g, 0.29( Ifﬁde)vereﬁco@ﬁxﬁﬁ(ﬁ) prb¥ide 1-(4-(2-
s s il e

Mggs? 1@0@m§(ﬁ%2)|‘in(z05@33 eM+3%89 mol ) and Exanpl e
. ) in presence of N ne

pyrr 4-68- ﬁ&aneem@wtxl@xyﬁdm«qphmfl)éﬁ%ﬁﬂprﬁéﬂ lrEﬂua\Oflb-ﬁwl)-
1=y pezbl- 5190 Bred d. Fos( 4, DR MRYbIR il RQLOWIVHéife (5072 g, 0.441 mmol)
were dissolved in MeOH (0.3 mL). Ammonium acetate (0.041 g, 0.0.529 mmol) was
added and the reaction mixture was heated at 60 °C under N, overnight. The completed
reaction was diluted with H>O (10 ml), basified by K,COs, extracted with EtOAc (2x30
mL) and THF (20 mL). The combined organic layers were washed with brine (20 mL),
dried (MgSQOy), concentrated in vacuo and purified by chromatography to afford 1-(4-(2-
carbamimidoylpyridin-4-yloxy)-2-fluorophenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-
pyrazol-S-ylurea (0.019 g, 17% yield) as a white solid. This was converted to
corresponding HCI salt by reacting with HCl (4.0 M HCV/dioxane, 1.0 eq.). 'H NMR
(DMSO-ds) 8 9.57 (s, 2H), 9.36-9.34 (m, 2H), 9.20 (d, /= 1.2 Hz, 1H), 9.09 (dd, J =44,
1.2 Hz, 1H), 8.74 (d, /= 8.0 Hz, 1H), 8.68 (d, /= 5.2 Hz, 1H), 8.35 (d, /= 2.0 Hz, 1H),
8.28 (d, J= 9.2 Hz, 1H), 8.18-8.10 (m, 2H), 7.92 (d, J = 2.4 Hz, 1H), 7.80 (dd, J = 8.4,
4.8 Hz, 1H), 7.32-7.26 (m, 2H), 7.05 (dd, J = 8.8, 1.2 Hz, 1H), 6.44 (s, 1H), 2.97-2.93
(m, 1H), 1.28 (d, J = 6.8 Hz, 6H); MS (ESI) m/z: 525.3 (M+H").

Example 27: Using a procedure analogous to Example 1, Example B7 (159 mg, 0.291
mmol), DIEA (45 mg, 0.35 mmol) and Example A34 (74 mg, 0.35 mmol) were
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5 .
yl oxy) phenyl) - 3- (3-i sopropyl - 1- (qui noli n-6-yl)-1H pyra
- B- urea (0.26 g, 54%yield). The prod
W??é%?’é%@o%\n th net hanesul fonic acid to affor d$%tr/d§§‘&7/os1o9s
1-(2-fluoro-4-(2-
(i sopropyl arni no) pyri di n-4-yl oxy) phenyl) - 3-(3-1 sopropy
| -1-(quinolin-6-yl)-1H pyrazol -5- yQurea nesyl ate salt
(260 ng, 88%yield). 11-1 NWR (400 M1z, DVMsO46) 8 9.03

ol 105, k3. B 8 £l 880 s

yléky)phefiytjurdth); 1H7 p%zéldldyl){i# -dhRiroisompiindliRe-2d H)-thiboxylat87 (83

J— 4 4, d 8.4 Hz, 1
w435 eld) MEtSER s 15 7706 (m 1), 6 61
( gd JIn C:IL{:-E(:LZE (8. ?r’nlg)?\daﬂpl&flilztert gh%/ll6-63-4eitlﬁlﬁyl-5é.dﬂé(8-c@alﬂ95-(pyridin-
3 é]f;;)?heﬂil)%ideb]Hj&fr%Oh% 3 %ﬁ}wérg]lsgg;]%caine 2d I@(qsg'ﬂqq%ylate (83
mfH.i4 %&I}ESHCI' 4vas %@b}%d (iMsHEAction N ARG BE:soldBibR Gvas

general neth , Exampl e B20 (0.0643 g, 0.226 nunol)
saalmie@vdrﬂm @lwn v@s o8 shrredatdyRior A ket )Caneeriratiomndsi vaeup gaye a

soﬂ&f lid oﬂv# g'mﬁ.rﬁfeﬁ g{ X&‘lg[l(l?'_hl%h g‘h«re asglé wgs co lgec%ad b! ?lganon

wza;hhhrrwyth pyethedi r(24 rybegn)d 2dr1éd utar ogfﬁudy(n:(ﬁda‘t-(oﬁtymll 33,4~

0 i _ i d. 1.
g sEsha e T3 Py TR RS B AT
hyamxlaﬁe acid s8lt ¢69. the, 93% gaemyR 1(140@12 MBIYBDMIR)-d5) B01.26 (s, 9

d
HY 3005100 (s 209 87> 3740 bin 7 F 4280430 G B35, b ), 783724
(mk |T|)H), 8329 3@%1, i]H)Z’i 99 HZW (m Hﬁb 4787 gﬂ A 1N 7 i) 78 (Zn A2,

1H), 9_(d
8. %51L|£m 11H? 8529(2@ l(fdb|8 9319 15H] 9:43: 98431-(2“ 1111}; 1076@51(% M3
6.49 (s, 111 1.32 (s, 9 VB
‘Ef’E“%f%”]”ﬁ‘ g) 3 (I\/H4+) (25 Exa?‘rpl e 33: (Usi ngl)a
procedure anal ogous to Exanple 1, Exanple B9 (100 ,
Exinfifle 28r0Uping ngrréoedmglanaldpcts (& Bxampled, E3amplel A35 (95 mg, 0.428

"’%{E’ﬁ’gﬁggg (%8 %g%ézg%npoln af(l)d i]ﬂﬂmp el ﬁ3 Vﬁéde m%?'b%‘)eﬂmtoﬁ were
coﬂnb(r%df tugie 5=((56(2(ahydwpymmidmhypmmaeﬁlumr@hymwyymm@l 1-

iy 335 Rt st i O Bl 38auie) Ot R

3@%@%&(&@@!&1 aptsd9tm) 6f43Q§d H), 665(§d J= 68Hz lH) 6.91-6.94

g r oxy
(1 0By T A (7 BIDSTSSORt S| B LS AR (et B, $ED-82 (e,
i

8. ?Pé 3521}{8}1%1/&1238 18-85y r36§ ﬁ%%g&él% ﬁ@gnnﬂﬂfs@? y9@gﬁ)1 H,lol F1|) 8 (m,
1B eetsm 1 HyS. 658(565HQ NHYmisging; B&S (EﬂH)m/ZSS BA ((wH ) ,

8.25 (d, J= 1.6 Hz, 1H), 8.21 (d, J= 9.2 Hz, 1H),

8.03 (dd, J= 2.4, and 9.2 Hz, 1H), 7.91 (dd, J= 2.8,
Exantpl62% Hzing bidroceduré anglodghus j@Eﬁalﬂplean ExBmpleHB0 (0]29}) g, 0.468

ST BT N NN
mingl) v}eré ébnitned6td) affdld (EHY2- cﬁdnépyrﬁi];34@(dypyjd2mu0ﬁi§m@1)@ -

34: Using a, procedure anal ggous t nB"
isqremsi dayspolingo- @'@rlébpga@k%ﬂwaa@@% 8,190 pE A @qu@ﬁ%gn‘l It
wé%acroﬁ(’é?ﬁﬁ hb %ﬂr&ﬁ&rﬁhﬁgl H@ sﬂt b 1t Hith M@ @.0CONRI ASFhnk01.0

gi ve 2, trichl oroet

eq- H IJIMRJ(wO(MH@ MR- Mﬁ@ak?o(yp}ﬂ)r P@P+9-08-(m, 2H), 8.73 (d, /= 8.0
yl oxy) phenyl carbamate. MS (ESI) rn/z: 436.0, 438.0
(MrH). A solution of Exanple B28 (57 ng, 0.213 nrnol),
2,2,2-trichl oroethyl 2-fluoro-4- 10
(2- (et hyl car banmoyf | pyri di &t- yl oxy) phenyl car banat e
(102 ng, 0.235 mmol) and DI EA (110 ng, 0.853 nrnol) in
DVBO (1.5 nmL) was placed was warned to 60C overni ght.
It was then treated with additiona
2,2,2-trichloroethyl 2-fluoro-4-(2-
(nethylcarbannyl)pyrldln 4 onxy)phenyIcarbanate
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white foam It was converted to correspondi ng nesyl ate
salt by reacting with MsOH (1.0 eq.). 11-1 NWR (400

d6) 5 9.10-9. 03 311), 863 8 5
%8@@%}(% 2H). 8.03 (d(mJ— 31y e, ety
(m 2H), 7.40 (d, J= 10.8 Hz, 1H), e og(m 2H) |
6.44 (s, 1H), 2.95 (m 1H), 2.33 (s, 3H), 1.27 (d, J=

7.2 Hz, 6H; M5 (ESD rn/z: 5 549.3 (WC). Exanple 36:
Exanpl e B22 (0.310 g, 0.715 mml), Exanple A2 (0.187

B, lnl‘@i’ £.50 (??J-D%\]%%&? %ﬁ#ﬂlﬁ;ﬁzggdf—g 4 4, 11, 58727'1@&0&; SUPHE 1H), 8.16

ned tirréd at
(thy =t%PeHz,dip)) 1@ @lds a3, 8t IﬂaﬂHc),ow(é(sﬂdt-b R'O, 4dbi le;tIHOL 7.72 (d,

Wi brj r ac ( h
SRR AL S A SRR I AR T T B A es
JEIEQA Hz,eNrBpad i (s dHH, reod 5o, i1 Hi),eld2 od, F =ashHe odHvIS (ESI) m/z:
5@2& B graphy (EtOAc/ hexanes) to afford the free base

7 22% yield). The free base thus obtai ned was
treated with certified 0.INHCL (3.1 m, 2.0 eq) to

Eﬁﬁﬁgre%o Using a Frocedure analogous to Example 1, Example B3 (0.2 g, 0 453
(benzo[d] t hi azol Hi//‘?f)é” 3-iso ropyl 1H pyrazol 5-y

nymog Jend Ewempb A2 (. 158ws amnalrao‘y@pwmbmﬁd nHMsE/4 ‘bmc,L) at

BB g6 ?%E,&( 0y 1 36 et 3 10 g 06 (e Byio!-Uguisolin-
6° %{)81 }ﬂéyra;'_lchbs-ylﬁBQZ—(ﬁ—gﬁertlbutylam@ﬂﬁqsﬂyidﬂé&mﬁhﬁ%gﬁdm—ﬂyloxy)-2-

ﬂ90r3p1’rdayl)drbh (©. mgzaswyaclds :1H?_Nmmom08\/IHzHZDCJgM)5 9.02 @is, 1H),

85014 > Hotth; 65dm 68010 @arh = & 1gateatn, 630 £, 650
(b’rdSJ §@H§Hﬁ{ﬁ67sghﬁ J=6124% s(ﬁz 11—@66@&592H2W@ﬁn 1}1),—471 s,

2129) 1736|ZS ), B8 (s, m, @FQQIDS rﬁH:) MS@SBIIUM@I)‘ 3 {e 37:

o 0 Sofefch {6 20t etepy KoLy It AR B3 00 (-t
bu@?dénﬂléyw%h?d’)mﬁhﬂmd {124+ MO)(y)aI}ﬂuelbplnﬁng?um {hlheald.l |91 gumol)
o G s e o BRRRCSE, Fh RE spa i A R g v

Watet) (10 Tl wae ald sdedhd ah¢) adpatutedveditit WESﬂlEeebd\[\MakheHrWﬂEWMer and

déiff Of%%'fi%ﬁng%oﬁ%m ﬁf@fcesfglv%ﬂér@a 3—%&?%%3%&%&%& @-

ﬂh&oEiL@é&yarexmyljﬁna{nmyﬂxy)m&guﬁﬁ Q8 WClhitel b1 (0@90% 91%

purified a second'tine by reverSe phase chronat ograp

yieMy Ol NMR@@WﬁEA)MSB?%)(B\D 00 (B:%) TEHAR P7 (i, A 02,d .6 Hz, 2H)
desired product (110 ng, 36%yield) as the TFA sal t
81560 1(brdyd 7.3 HopltH), Bzét(d dr= 5.5He, B10), THA (8 2H),t7A%s(dd, J =9, 2 Hz,

Rl BotiaF PEY 2 add 5 et Sl Y 603 @5

*&l«l‘pﬁﬁ 1) 26182 s ] dacRDISEdL, AR 48d, 1S5 e agls =\saas) Q ), 4.50 (d,
I= 8t Hz, 2H), 1.32 (s, 9H); MS (ESI) m/z: 527.2 (M+H ). The free base was converted

Iq

to hydrochloride salt. g NMR (400 MHz, DMSO-dg) 6 9.31 (brs, 1H), 9.23 (m, 1H),
9.07 (dd,J=4.2, 1.6 Hz,1H), 8.70 (brd, J = 8.3 Hz, 1H), 8.65 (d, J = 6.8Hz, 2H), 8.32 (d,
J=2Hz, 1H), 8.27 (d, ] = 9Hz, 1H), 8.22 (d, ] = 9 Hz, 1H), 8.09 (dd, J =9, 2.3 Hz, 1H),
7.75 (dd, ) = 8, 4.5 Hz, 1H), 7.43-7.37 (m, 2H), 7.34 (d, 2.8 Hz, 1H), 7.12 (m, 1H), 6.48
(s, 1H), 4,77 (s, 2H), 1.32 (s, 9H); MS (ESI) m/z: 527.2 (M+H ).
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THF (2x). The conbi ned decants were concentrated,
diluted with MeCN H20 and then treated with certified

(3.3 M, 2.0 eq) to afford 1-(2-fly
Wgﬁé@f?}é&%carb anmoyppyr i di n- 4- yl oxy) pheny1) - 3- ?Tgfpszoo(uosw%

sopropyl-1-(1-nmethyl-1Hobenzo[d]i m dazol -5-y1)-1H pyraz
ol -5-ypurea (31 ng) as the bis-HCL salt. ill NWR (400
5 MHz, DMBO d6) 8 9.46 (brs, 1H), 9.11 (s, 1H), 9.07
(s, 1H), 8.76 (brg, J = 4.8 Hz, IH), 850 (d, J = 5.6
Hz, 1H), 8.11 (t, J -- 9.2 Hz, 1H), 8.06 (d, J = 8.8

7.7
et "Byl g oriobs Jotiepd B At w5 e 080
mﬁiol} Gm(i dikam.blc: AB14(028dg,50.68 Hﬁnolﬂ. ) prefertd dfdidanetidyl pykroldine

(ca(tggtbct g{loung) werg cng%:ed iq_sf%or 143 %ro-g (Z?l,gropgoppfial_rpxi’gq),}}z)yr?cizin-4
ylékygﬁxel(ﬂ) 3-&3 ﬁfﬁro'p'?l -1-GflirioliY- ylpll([gaﬁa)zolnf ?I)ur'éé]f?’ é@ 26 Mg+ )54%

ing general netho
W(‘

nroeuct ovas orqawelwlttamthmn@%c Agid (tggiferdgl -(Bflego-4-(2-

@
f
MR IS il B o
yl)nmame(sﬂatesslt (26@t1hg|&83(€ mmmy ByNMR (@08 Miiz)>DN1pOelh)y §0108 §m,

1) 0 AR b 0 1B, i U5 o "L, B sltn i Sop it ¥

(br(rﬂ, 19) G&Zﬂ'?)(m IHMWS((GEQI%& arﬁlmiQ&)H)57 87 @J(=m 6 BE)1H), 7.63

49 8. 24
«, (Jd=d4 4Jand§ 46Hz gH@ 1.@3 (dg;Hg 278 g_rgl ](106 Hg -IH;_) bOQ_én 1??;96 61 (dd, J
= 2‘34 %d 27% H2 11—%06 & 1Ht)|d)09 (%rsoin t3 SIJ(rn @Hg, X, %rlh'){) 2.30 (s,

3H1,H)25 #, 68 63z, 61;& L, &= 6;_0 Igz, IGH) MS{)(ESBH% seacﬁ OYHE.
6.45 (s, 1H), 3.01 (m 1H), 2.94 (s, 3H), 2.70 (s,
3H), 1.33 (d, J= 6.4 Hz, 6H); M5 (ES!) niz: 529.3
Exaiviphé+}2: BEXsmpEeenc89:mdtsodnd, dxneiphd BB&t(hOGHZ‘Ag, E2267pineol) and

B21 0 ,. 0 I d Ex AT .0 0
Exgfigis A700te oFpop A28 RO P poopke oy dfetdl 19 e udt- P
1m25ai[g,wﬂwiﬂﬂin6§~sémwﬁp§rlsmmmw (%lti M@ﬁ@lmﬁdmm -yidx§)d-( 2

-ca a | N-4- (0).4 uor o en ur ea
ﬂue@p@xggnyea %{5) lyg SP 639 X twﬂhfielt a5 LoV elitq tqgerresponding HCl
salEEﬁYe%Eﬁr%QVﬁIPH@PIK% ggﬁgmbfae HCéecf» ?:'ﬁ v 9%10% DNi$B-d,) 5
9. 4@%@}35@ 35(dg/ 6.8 Hiz, D), e'ls (ﬂ-lzf 1)6)Hz, SHBS. md J= 56 Uz, 1H),

344y, }%4%3@(%6?111 % ’@;ﬁ[ﬂgﬁ%é’@gﬁdﬁﬂ)%g? gH 7.39

(d,J= 3461411 H),3BRHYd, 7=23.0( 214, Hz] $HL T.B) (d2, .B=1528, 2 BHjz, lH),l’DOS

92 el i, Gatal oihus Bt b et

Exanpl e 40: Using a procedure anal ogous to Exanple 1,
ExEx@mO.*vse ¥l b GrockBlre Qn@ggdﬁﬁ% ExamghebX mh@@@ (ﬂ@%ngm 23

29 nmol ) were conbine rovi de 1444

mlmﬁ andrample A2 ¢ osg) 0.23 mm@)r iopmesayce)of @Itia (P& Bpr OpY urtol)

e R e A8 5 e SRR -

iSOPpHVRYIF K GRInSlinHoHA)- llﬂ)lyﬁ@zdlej -yBurga €30 @g955% melda Hhhe pBod8t was
trer;_t]?d w‘gth Re][lz%%esﬁllﬁfom%ga% ﬂgé 9d (ﬁﬁn& ﬂ}u 5955 ((%Q‘Aly%%p%a%gth%&@%? 3-
onleg).phényHB (3715(8#90;()&1«1 @mﬂoﬁn S-yHZl.H-ibyrlai)ol 57y1ﬁﬁ;ea( (ﬁﬂasyléte salt (23

meqSE YiokD- 1 TNME (190 T, PMEO-0, 8.3 11 fors, [F0sO50 6, 3 9.06
. 5182 J
( %)4@{5%@ FI&Q&I{ZS]H)? 3@4( 51}?) 8@5‘@ e H}G ﬁ‘k?gl?)l'ihnﬁ/z 9.2

498.2 (MIt). 10A solutlon of the above

1- (4-(2-am nopyridi n-4-yl agg) - 2- f | uor opheny1) - 3- ( 3-

I sopropyl-1-(quinolin-6-yl)-1H pyrazol -5-yl)urea (44
ng, 0.061 mmol theory) and pyridine (0.30 nL, 3.7
nmmol) in CH2C12 (1 rnL) was treated with acetic
anhydride (0.040 nL, 0.39 mmol). The reaction was
stlrred for 60 h and then partltloned betmeen EtOAc

1 PN PN~
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15 phases were back extracted with EtOAc. The conbi ned
organi c phases were dried (Na2SO4), concentrated in

W’@Edd%ﬁ&ﬁ purified by reverse-phase chromat ogedeihodskioss
provide 1-(4-(2-acetam dopyridin-4-yl

oxy) - 2-fl uorophenyl)-3-(3-i sopropyl-1-(quinol in-
6-yl) - 1H pyrazol -5-yQurea (25 ng, 76%yvyield). Ili NWR
(400 MHz, DMSO-d6) 5 10.53 (s, 1H), 9.01 (s, I H,

8.96-8.94 (m 2 H), 8.49 (in,1 H), 8.18-8.11 (in, 4

rﬂz‘) }%l)78%§£écfj?— 1342291d 92 ﬁz8}1-927‘§H§Bd JL AR anZﬁQf'HZ ﬁt\? 1.8 (dd,
J& 48, ahd@,4 Yz, :U'B, 858 28 AHp77.301{n) 1 H)66. Z-’S(l(l,sll'l)lﬁﬂp (S 2*934 61 (s,

Zf’%ﬁb (ERE ‘%Sﬂ/r hE% d, %Exzégi%%?b@imffsﬁﬁg%%s%@(M*%'

procedure anal ogous to Exarrpl e 4, Exanple B25 (100 ny,
FRamgles#d| Ysinga pE)cadmb ena‘ki@ué /Exgmple B30 stapd, Ethple A2 (1.00

pr %é erggxﬁﬁloz}cpéld ,?‘ét JFIB% lc;lr%iopoech]%?iglz(a:tgt(?lﬁt 6. n‘lx'lnr'}ctﬂ% were
c@m’élﬂec( 2td e‘g,‘h&' anp Q@lﬁﬂéﬂo&hﬂ 42 ¥ 86yd- (22('rnethylcarbamoyl)pyr1d1n—4-

AR IRt s ody&q#h@%'} oduct vas

t rea | i § :
A?glu}’ﬂét h pran g jﬁgg r(?'gﬁlg% ?ilcaoxy) 8 ?.% %%g(?%og ethyl 2 ﬂuoro 4
(2( Gn'?tl@d?ﬁrbﬁy}w pyridjnidrdoxyppieny lgarba.mat (103204, 0823y @un@lhand DIEA

(T iy D 3 0 ke A .

whs 6, thend Atatéd, ilh, 8adk9t1c(dar d, 2 lezn'&hlfbrddzhyl 1 H)2-fi8or8A-(2-

1 2 dd, = d Q
Chppteardighoyplpyidin PigRitendigfBatis (20 o). et Jg 6o °c
oerdi lrlZ Tﬂdéi)egclt%ngagas(d}ﬂteg\]%ﬂtlﬂetﬁﬁl zf71:6t2§te1(25 GnllrjzandJS% mtﬁ{c @&d (20

, = an
m%_m) Thg 01 (Wl@se ves sepgrageg mﬁheg Pﬁlﬂl @ttggeq md1W10axzbog@.e (20
11{L§ an% de 6(1@&25’%2 %plcen&até@’ z{ztvacho aZldzllnﬁlizﬁed by

: I\/S Eé m'z: 526 @)
clp\ﬂ@e@mby an( Fyogelumy, Bbéw@!ﬁ/ tQAC)Exémp aﬁ rB9 omyee ngroduct

Rg%l.ﬁ:ﬁ’} Hﬁgjl v)la ?%Egngﬁgél d?hﬂ’aq pét%ﬁlly é@S 29 cZﬁ%nn@ploéI)J/}y\% %ave a

rebid8 whidhpwarpiydated Wl |1No¢qdnmﬁ hydr))xlalH(mea z0d -e5tracigd @it 8thyl

oG A 7 80 )Y A Rt Rt A S Racet il e BsS s Eorfdiihated

trDNB@od ﬁl)d 8redtedOw(ih, 4N HIC/di8x8¢ (0D, ml) %o éhf%rd 1-@- tbﬂ-abuﬂyl 1-

J =8.6, 10 1.0 _Hz
(hisgalimio-y oI rade-S) Ao Tgorscf-Rs rrelholgirbagioypgdia 4y o
y}%xg%hengg%a(lﬂﬂmcﬁlonc Seib sa@t §14H¥1g, 2%03%13) 91H(NMR]- (j'db MHz,

DM$0-29) 5123 thel9 HD. 575(03 19, @474@11{»5 00- 0§im(é|H)J7 15518 (m,

¢ d J
(5.9 25,108 B Db (g §o5fm, f 1DB 08813 (03T 83155 o
2 (H momyn,, 1H9),067% ém, B H)) 8.91—.9215 ((d,3 H),-%136(s91 Hp); MSHESI) m/z:
%@2 n12: 559.2 (M+H+). 15 Exanple 43: Using a
edure anal ogous to Exanple 1, Exanple B3 (0.711 g,

1.66 rnnol) and Exanple A28 ( 0.450 g, 1.58 nmol) in
Ep??pernse 0fingDl prbcéddrddnaldgousdioBeamiplt 1, Efinsple BIDNES of @339
af f or

mmaqihand Example A23 (9.98%&14:323-mmob j» aresanca of PIEA, (Q. Hh4mk. 0.710
m¥h ymrben)éél&bxﬁec(?’tbsoﬂfo?@Wl = QU HLR B il BYdx8)-2-
zodly)x yQurea (0. 431% 48% 20 (y ((Zq )qgt a V\%’P%%-l solﬁd.@)
ﬂp@mpmylé@r{@éwuaéqpyt & %qué*s@ahdlfh@’f%f%@aiﬁ-ﬂﬂz By63%) as a
reacting with MsOH (1.0 eq.). Ili NWR (400 MHz,
DMSO-d6) 8 9.08-9.04 (m 3H), 8.66 (d, J- 8.8 Hz, 1H),
8.57-8.54(m 2H), 8.26-8.1600m 4H), 8.05 (dd, J =
9.2, 2.4 Hz, 11-1), 7.75 (g, J = 4.4 Hz, IH, 7.64 (s,
1H), 7.37 (dd, J= 11.6, 2.0 Hz, 1H), 7.12-7.08 (m
2H), 6.41 (s, 1H), 3.90 (s, 3H, 2.92 (m 1H), 2.33
(s, 3H, 1.24 (d, J=7.2 Hz, 6H); MS (ESI) m z:
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25 563.3 (MtH) . Exanple 44: Using a procedure
anal ogous to Exanple 4, Exanple B26 (100 ng, 0.29 :
Exanple A31 (75 ng, 0.29 mmol) in

‘ng&hkﬁﬁpﬂ pyrrolidine (catal ytic anpunt) x@&éﬁ%&%&nmm

conbi ned to afford

1-(3-tert-butyl-1-(quinolin-6-yl)-1H pyrazol -

305-y1)-3-(2-fluoro-4-(2-(isopropylam no)pyridin-4-ylo

xy)phenyl)nrea (59 nmg, 32%yield). The product was

t.
wifleheg ot Wi LooVEdAB T pBlifs BEhid by rBicking with MsOH (1.0
eg)f prlek guoonHz smmsoweb agm?) 1999 @yltm C3H); asymmx)m AERY26-8.20

syl at e sal % vyl e

R0 5 3612 M) T3 740 oo 250, 14040, T 168 Wi, 44-7.09
(m82ﬁf‘642, é% méaz §55 ¢, HHQ i.,lfﬁ s, gﬂf>§ 22(733?) 1%&'?1& 5%%121% ,(ESJI):m/z
54931Mdﬂ{*)1H) 7.66 (d, J= 4.4, and 8.4 Hz, 1H), 7.33

(dd, J= 2.8, and 11.6 Hz, 1H), 7.05 (m 1H), 6.61 (dd,

J= 2.4, and 6.8 Hz, 1H), 6.45 (s, 1H), 6.08 (brs, 1H),
Exangile 361 Exadiple B2290.350 23415 mim@ly, Exampge-p2 (0.1873g,(0f 15 Jmmol)

anf i 0208 bl SR i sootts® i MiRo.corRoizsg Wi 427 -c.
A 186) tigs ccﬁnplaedrmbt)o:awes EootdtploeR A28 1ntdd. W bne thdlétracted
gggfa I nx ' eseng_&)bn%d organics Qveré) \%gshn&’witg 'b%%e 'ET?' &ﬁe\ﬁ&FgSO4),

evap&ﬁe@&layﬁml're& wﬂA@A bdlufin Wiloomh nymb&meiam@yte Afford the
f1 uoro-4-(2-(1-methyl -1H pyrazol - ridin-4-yl oxy)p

fregdhage Bdrlane (20 sick), %@%%?.@F%ﬂmwbtam Mg tregdehvithcertified
t

0. frﬁgglg,? ?%g %Vh tf ﬁ eﬁ@t&ﬂ%&@?wggérﬁg dﬁfﬁ%?\/(% & %bgf %mt%ﬁ[/l 1H-pyrazol-

5-PBAR-dIBprosi-2- @&ll&’lwaamnyl)gmdm-s—mc.y@haq:gyllma (aﬂ)mg) as the bis-

it SR g ey DNjSplafs ado @ idy, fodod Bty s as

H7] 2H0) 8.52.(8, Hz 5.6 H4) | HY, 8BB-@, 1041.6/Hz, PH), 8.28.(86 =(&80]Hz 1), 8.19

6.3 282 4z, 195709080 4 Syt s Helliy, £ 10,2 r 2 Wit e, v -

3.2 hdExaepiz£1 46 7183809 De’emals 0eE hen, Aos Bxdppa ﬁ&?s ﬁﬂd?s 8

I 5 0.
i Vs el DEb A kot .5 Haa a0 Wt B . P 1l 1 =
t fford
7QH%]6}{){3121§§EE3\9€/§?;§%@%? 30| gop?{)pyl 1Hpyrazol - 5-y1)
-3-(2-fluoro-4-(2-(nethyl carbanoyl ) pyri di n-4-yl oxy) phe

S U5, LR 92013 g S L4501 g

an@5-Pr{NEt (LH§ u8, V72 frgnol) werk. @nitiimed ik)M804Q nild and stigedOwith

NN L ST W ST NG R Ry

an(7l @ﬁalcfe&wﬁls Ez%Ag Bx). g ﬁ;ﬁg:oﬁﬁdwd J:fgaai;é vgﬂﬂ wﬂtéhfﬁ W‘Mm6br§1‘;|) (2x),
ariy (MgSPe), somsivgied J2 vacug 8 PTAED by Bagh P Chroafigrahy
(Eﬁﬂic/hé@w(s ESEIOAR & THB o 3&‘6%1?1‘5%:6 pASHubX Ay @as“]ﬁmﬁE@ a8econd

suspensit on of 5-am no-2-fl uorobenzonitrile

tinfe BgreverpoPhase ehremaiestacy (MeCH(Y/ & ST ERO SHUBA B TFAY t
aﬁ%ﬂ% &&#%r%ucb@%é 964, ‘krug ag 15T FWQlt)foﬂ&M@iy%bhﬂ&a]tﬁm The

resultant m xture was
TR saltr tus f:bﬂalnerb Wb dlsamlve@i @ TI;E»F sod gkdkem othitaidy iwdthdMBfcarbonate

SN .2 . ol

reh 108 8 T B dumrbiiedy S bl uban fhePedapiiliined win
m xture was stirred for 2 h at 0 C, and was extracted
with EtOAc (4 x 25 nL). The aqueous portion was cool ed
with an ice bath and 5 cautitously treated with 70 nL
of 3 MNaOH (70 nL) to a final pH of 5. The aqueous
was extracted with Et0OAc (2 x 50 nL). Al organics
wer e conbi ned and concentrated in vacuo to afford a
brown oil (2.58 g), which was conbined with
pi val oyl acetonitrile (1.00 g, 8.0 nmml) in isopropanol
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20 (2 x 10 nL), dried (Na2SO4), concentrated in vacuo
and purified via silica gel chromatography to provide

one
v FREBERT% (5. ami no- 3- tert - buty1- 11+ pyr azol TCHIFHLIHOS
oxime (47 ng, 45%yield). IHNVR (400 MHz, Acetone-d6)
8 7.93-7.89 (m 2 H), 7.63 (dd, J = 8.8, 0.8 Hz, 1 H),
5 52 (s, 1 H, 4.87 (s, 2 H, 2.17 (s, 3 H, 2.08)s,
1.26 (s, 9 H); MS (ES!) miz: 312.3 (MH+). 25A

S BB o895 oo s 0 e e
trgdigd hehly | centifiede Q. .UN Bl (B. 15m|11m2l() dqh &t haflordace{Zaflecr(-d-(2-

(PP R e o by GRS oGt v S, The

bére[dlinflla26RS-yHt IIH-ﬁﬁdzo’c)-E }R)Tueaﬂm ﬁ{g) Zs th,e basdnct saaxn aH NMR (400
[ soprog T‘%l chl or of or mat 7
Redsled P-4f (dracldi) 96}1&% Iﬁé,o%(? o?ﬁeh[_\‘}) 88ﬁ|<Bﬁqol ar‘h?aﬁé 18),

8(s8. (& s, 6@{z9¥Hjn§l?11A 1,30 2HM 39, 9@6 E@%G@s £19), 7.98ld, 11=2.0 Hz,

% wer e ad fter another hour, the reaction was
TH),| Tt8len, WH) . 37 @AL =2180HRL DH), Wa$ fridel] w2t4wanﬂlaltle3rH%,11®Dnl)6 (dd,
e e [
3084 34 38 A T 7.0 QAT S AT EE InG 88 HEAPGSEE B 58, 408 G,
3Hb,mq(s@mtnb—68}lz lH),276 (d, J 48 Hz, 3H), 1.24 (d, J = 6.8 Hz, 6H); MS

+2- cyanod-(5-am no-3-tert-butyl-1H pyrazol - 1-y1) pheny
(&1@@%@4%5&%@?{“58 %yield) that was used without
further purification. M5 (ES1) mlz: 396.2 (M-H+). The
Ex8MplcOPS nwsxﬁgagaﬁmtrﬁetﬁmm tHx@aniple B20 U89.0305¢ Pz, (B0 fgnol) and
0. 15 nunol e 5 A2 (40 , 0.15 I and .
Emwe{%wpﬂmgp ¢ Heaolh@vere @g%nwﬁow) &gﬁe SbRbimidgzoll,2-
]pls)n{{l'dl% §1¥3%r&&ﬂ1ﬁ%&&91 3 91)5_',5(791156\‘&&1{29 ht. The

eacti on was concentrated hromat ogr aphed to

(rpetbwlp@‘bamthsé)mdméisngmplrﬁgyl)vrea (f( 05 gg3 %>yialdDas i iwdiitg solid. It
i858 5 S3Blind RN 0o b or 0 Aot
(480MUB, BMSD) ds) 30. 10f(tre 1 HE48.49, (daneusmemz Q1, 8133 @f J3 0\0 Ha, 1H),

sgad I 80 L0 ua i’ Al i v A AR, EBR U O T B Bops it
JNaZ PR @HE 30680.1 —Tjwse H2! gﬂgmlj @1EF =3 3VG31HBGH‘I)VWUB (dd, J =
sat and bri ne, dried

lkén%éﬂﬁr, aHd - %(%a@i)o%ﬁds pdbi ?Pb@nbwb(zi%@t %}')él 2.70 (s, 3H),
f t t

G RO TS M e S S gy 1o acetone to

azol -5-yl1)-3-tert-butyl-1H pyrazol -5- 15

ExampB- 82- f Usiog cgederQIZm(etheti h&d Eaalhalmﬂppy(ﬁ.ioﬁl@ g 4.4l oyl and

ERGRHR AT AR oy ol g B B, 1 tridgeon >
a]pSridih-6-)1)-3-4soproplylt] H‘byzazél-ﬁyl')la-(ﬂ(zbd)a:ba&oﬁl@yﬁdin-ﬁyl@cﬁ-z-

ﬂgr’opl%en&&ﬁreg é?pZ%ggl-’g\t]l% %;1 %r??qji)mas’ 7a13\;R'ted .?sc')l?dg {td ’w&g l_éon%ir%ed to
c&&espgnd?-r% H@[jsalt\by-reééhng with l@Ci‘@nO M ﬁ)dlox%né-ﬁ (( 'R Ni\A/r[R (400

1'H)." 6.55 (s
MiEz, DM3-008 976 (407 <5 £Ha0LRD, 5 6Pl 5 6 Hz;mmseg (d.9+).6 Hz,

B L e e

IH) H23n¢8) J= &hd, ZES(lep]Ié), A0 (407992 Hy, 1H),$30 (syitl)) 3.08(m, 1H),

1(%'2?% t rgé%ﬁ @i}ﬂg@éjﬁs %hgﬁé%ﬁ% )(3 i sopropyl-1-(quin

ol in-6-yl)-1H pyrazol -5-yQurea 25 (0.129g, 63%yi el d)
as a light yellowoil. Il NWR (400 MHz, DMSO d6) 5
8.94 (dd, J= 4.4, 2.0 Hz, 1H), 8.48 (d, J= 8.4 Hz,

1H), 8.31 (d, J= 8.8 Hz, 1H)11 8.26 (d, J= 2.8 Hz, 1H),
8.20 (d, J= 8.8 Hz, 1H), 8.11 (d, J= 2.4 Hz, 1H), 8.00
(m 1H), 7.91 (dd, J=9.2, 2.4 Hz, 1H), 7.63 (m 1H),
7.58 (dd, J= 8.8, 2.8 Hz, 1H), 7.22 (in, 1H), 6.84 (m
1H), 6.46 (s, 1H), 2.98 (m 1H), 1.30 (d,J= 7.2 Hz,
6H); M5 (ESI) nmlz: 528.3 (MtHt).

NN A Va \ ~ 7o~
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1H pyrazol -5-yQurea (0.129 g, 0.245 mml) was
di ssolved in MeOH (2.0 nL), to which NH4C1l (0.131 g,

| d 0. 160 2. 45
W§&§0§dﬂ%ﬁ% %hgnr eglctnlcoﬁome:(tgre vvag st i rre%&@fﬂf%@slﬁ”

h. The reaction mxture was filtered through Celite
and washed wi th nethanol (30 nL) and Et0Ac (50 ni).

The filtrate was concentrated in vacuum partitioned
bet ween Et OAc (30 nL) and water (20 m). The 5

h b
SRR R o AR R TR g3 16 ) 026
mrhelf Ean(l (:Em;n@mgr (th2nmg; YI29Xinol)- ikidotodfBesdy tb) pravidd- 1-610(2-

o ab ) SR e iapet Lol R4 Bgypazors-

yl)h{’éﬁ%thmmated with 2 2 2- tnchloroethano] 556 mg, 28%hy1eld) iy ‘H NMR (400
| uor opheny

6- ar ni nop 3-(3-
M BMSOHs B3R (quél)yiys A=D1 g b R 48 ol FRp 19-8.16

Q. S84l IﬁCMS
(m§9}§/h| 2?1 Jrlgﬁlgénin}(:)l5 Z1799%&%‘6 %qn%goij and acé% ?c_ng_é Hz, 1
H)ahhy tidi He 8(30406& rer), 7.05 61, Ueid bi8) 2.8&kzel Holdep. (nkHidl), 6.44 (s,

EERIPGE ™ SRt F TR SORTERED. SR K] D28

H)and7 a1 ~act Hel GM{),ME(HM):m(zZBQMQM+Hhe organi c | ayer

W%gs%“"“ i oty P PR ) P brofeny 3-G-

P‘ﬁ-g @iﬂtﬂ‘yE-QHaﬁ)fr&roIiS 3}ll)urca (44 mg 0061 mmol theory) and
acet am dogyrl di n-

pm#% ﬁ%%ﬂw@hyai nnglyin %&lnﬁﬂmmsdtﬁaﬁ%Mlthaectmnhmw 40
mE@.39m¥BY! Gfe (EhelSBFaDstirfid %oybeh Sld @en Wﬁ&ﬂeewem%ﬁrmom

I't was converted to correspondi ng mesylate salt
angd 3 &¢ ed MgrGPs-h The oudatiic layeryas washg mthllwate(r Agbbrinez , The aqueous
DVBO- d6 810545%;%909( 907904(m
phgqeﬁ wege 50 axtragted gvigh Ag H)Thegcoggm(e@ or\;amg Phasss weIeH)ined
(Ng%@n)( goncéntnﬁedg zﬂ'bvacuy'llnd §ur}ﬂed g%) rgvegs% ﬂlﬁ&e glm)mal%ggﬁ})ly to

prcﬂa&’eS (6-@2162 a]ceta&l&pyﬁdﬁ Wloxﬂ)@—ﬂu&‘o@ﬁnﬁ% (yrgopro@yﬁy (duiolin-

6 ol Shucpt {2555 7630 10 o) NVARA0R i HIs O 4059
(s, (]'\ﬁ')"@bl (@1@@'8@6 gﬁ I’]g) @@r(ﬁC@@grgal@gqll Qﬂowﬁ)}’f)% (dd, J
_ e oo 3T Y

B He 1B P15 (o2 30 AALIGH. T 1 ik 2dita 161, BISBA 9.

S0y 0P8 PR BTGP HEZR G B0 S BRI 12 208

Ha, 6&1—)3/11/1}5@310(11/11 5409I(Mdﬂ phenyCQur ei do) - 1H pyr azoI 1-y1)-

Exgg\?le(q rn?gl éc’sopq 81!13 g:qglog%s& E%?F’g‘% l at l% éz% 9061%}; 0.30
mrfiolf andi Ghtan’mlé VAI305 ¢ 743 mig2 -0t 30U ] Y i gre(sancaﬁiffwhma;bf Pitfolidine

(ca%fi%pﬁmpwh v, (cgrbingd iy i b6y Cotettylaminipyridigr4yyloxy) 2-
ﬂum%ﬁefgr)@ (SQQBﬁré]ﬂJlJl amﬁéﬁd‘% %y fclq{-BWdl-%tﬁ)u(' 390 Hﬁ; 4@/0 $t1a).

in et hanol / tOAcf was a
Thpavoeluctmé tr§%§ﬁfb’evrtb ﬁl%@gessl fppie agid quw it (ftxmﬂléflmmzoxpzndm-
ed
4- %{\% gsf%)utoo hen iy (3 }%ﬂoﬁfl lv‘ﬁlt%mfhli %?;F{Fﬁ?g%%cse%dr@é
mesgate adlty (il ongiﬁq% vidd).n- B-NMR-(&O& M¥zaBMSCedy 5)9% @8- (R -1H]) 001

G BV T B LR PARLE e, - 86oiin 1D 830 oy, 11D,

8. 1NMR (ZHQOI%HZM m&@&ﬁa 83 Bz, AH07.80(& v L2, HA 108, 183 (d, /=

8.35 (d, J- 5.6 Hz, 1H), 8.25 (s, 1H), 8.15 (dt,

J-24 and 8.8, 1H), 795(s 1H, 7.1 - 7.3 (m

3H), 7.99 (m 1H), 6.65 (mi2lH), 6.36 (d, J= 2.8 Hz,

1H, 3.95 (m 1H), 3.84 (s, 3H), 3.53 (m 1H), 3.01

(m 1H), 2.8 (m 1H), 2.79 (in, 1H, 2.60(m 1H),

1.25 (s, 9H); Ms (ES1) mz: 581.3 (MtH+). 10 Exanpl e

50: Using a procedure anal ogous to Exanple 1, Exanple

B29 (0.20 g, 0.43 mol ) and Exanple A27 (118 ny,
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25 was filtered, washed wth ethyl acetate, and dried
under vacuumto obtain

“;I(gg(ﬁl,s,é% odslHpyrazol - 4-yl) pyridi n-4-yl oxy) - 2- f bepueRIBEN 008
3-tert-butyl-1-(1,2, 3, 4-

t et rahydr oi soqui nol i n-7- yl) 1H pyrazol - 5-ypurea HCl
salt (120 ng, 96%yield). 11-1 NVR (400 MHz, DWMSO d6)
6 9.51 (brs, 2H), 9.27 (brs, 1H), 9.21 (brs, 1H), 8.69
(brs, 2H), 8.54 (d, J=7.2 Hz, 1H), 8.22 (t, J'= 9.2

4'dZFSnd]fi;& 71!2)47(’551(dd1'j)=25 dil%}izmlﬂf'boe (%PKH}%&]' @d J=2.0,

J="274,7"an
ad 38 Haz IHZH) 41 (&, 88),(60d3 @H) 1H}R 123 (ngI‘BH} 92 imQBHX g, 78 s, 3H),

1354, e s FRta A 35 @D 2 WED: s ST E: SR B4, 0

0. 363 mmol ) and Exanpl e BlO (150 ng, 0.363 mmol) vvere

% o{r‘r‘bﬁ!fn‘g @flﬂg,g%ré%{g{hg‘g é'ljblallp ch ?Q, txg Bﬂapp)iix(ample E9 ??MJ mg, 0.69

mindl asit Ekﬁﬁnpﬁrmm(ilz 1&1@ o 763 mmol) were combined in DMF (3 mL) to
5net hyl- 1H pyrazol ¥ in-4-yl ox}g)p enyl).- 3-

PWld-el {&RnSHEﬂOPH 16(%}“1130 lm ylb;lﬂrlaﬁmzolsﬁwy Peldaacthy- %(%mrm@hyl

AR BB o 190,18, o s

D:Mfgg-dé)sﬁ 9.00 ¢5) 1 Hg, 1% (dd, T 141 ] 66“1273&6, &89 (sl HL 8—65 (dVUZiS 6,

i 828 GRS D315 o) 0 o1

24z, 1 H) 7.98 (§0-18), 380 (dd, J = 885,4. DHAOH H),FI40((dy ] * 2|a) Hz, g}n),17 27

N S YA
=E~>.<ngi H%,QBH), 613095, nlgH),g @ﬁﬂ?gﬁ?‘“ﬂ rllEI?)?ggB SS ,BID), ( 25Qd, ] =
65%’% : b%sgggb wg; §5§52 &T%r}n met hgnol / et hyl yacet at e)

to give 1-(3-ethyl-1- (qU|noI|n 6-

15y12 1H pyrazol - 5-y1)-3-(2-fl uoro-3-net hyl - é %
Exppple43: o wagélprczpegftyp;amlqmmo Eyamlﬁ)btﬂénmp)‘m?v 40.45!1 g 1.66

%Hnie?hyﬁg{ﬁlé oxAli(?é(- gég(gyiggg%?lﬂ%g’ﬁ%gggq éﬁégl 1 L 348

@y wege c@mbined & 8fforfls]-(23fhidro-4424 V-iethyl-1HHjyraz6!- 594)6)1161111—4

22 .
viRgphetibis- (- R05rbpya-Gloglalbhy- (i Bl i) pogag, a8
yﬁldﬁ)as aQvide sOBd. Iflwhl conBeB& tbdorrbspbhdm@rrﬁzﬁylﬁe St byreatting with

00-9.,03 20(( 2 H 9.10 S, l}-%; ME_(ESL)
Mﬂoﬂ (1 5689-3  FNDMR) (40 %M§@'d6 iHP-20p Bt B0 (d, /= 8.8
H%nﬁhfég%#% 540(1@2 26 8.16 i Q. 0‘?)%& Ql-lﬁ292 49122 304s) (g, J

anpl e resence of
=Bi4EHz{ BY), Ao} (wéﬁé %6’hﬁldﬂéd= 1106 @ﬁ& Hz,leDs ?32{7él8t(nbt2ﬁy,16 4l (s,

TS, Rt MO DYBSTE IR, KA1 5012 Hey GH MS (gD iz
563.2(MyH)1-1 NVR (400 Mz, DI\/ISOdG) 8 9.47 (s, 1H),
8.98 (dd, J—20and44Hz 1H), 8.82 (s, 1H), 8.53

Expipelegi] {hs o Blapedind gralqgls 10 fxaginle doiagnnle iz ([ me. 0.2
m?ncﬁ)dral\ﬂjd_Ezﬂlg §n§31‘|475 H, 0 79 Z@n((l} in ?rcsélc@ offiaN- nibtﬂyl f Sfdine

(épta@pc(amoum){)wereacqg;gm@eg to Pﬁprd 12(33@rt(‘t§1tylg FQ};umghrgq y!)sl H-pyrazol-
5 %U)J (ﬁﬁud\@ 4((§%bp%ﬁm§%ﬁnﬁd&w mly)phenyl)urea (59 mg, 32% yield).

113



10

15

20

25

30

Exanpl e 55: Using a procedure anal ogous to Exanple 1,
Exanpl e B3 (0.10 g, 0.23 mml) and Exanple A33 (51 ng,

Bza&fom}’) in presence of DIEA (68 I1L) vver%&wdo%aogs

1-(3-tert-butyl-1-(quinolin-6-yl)-1H pyrazol-5-y1)-3-(
3-cyano- 5- (6- nethyl pyridi n-3-yl oxy) phenyQurea (31 ng,
27%vyield). 1H NWVR (400 MHz, DVsO-d6) 5 8 9.43 (s,
1H), 8.98 (dd, J= 2.0 and 4.4 Hz, 1H), 8.74 (s, 1H),

i b o ey B g

e omap iy i

mezsyégy séé (63mg 93% b yigld)g Hl@ﬂym (@5 th-g %Qdﬁ)ﬂsgo%(m '_{)H), 9.00
(s, (Mwas (r&omé;%whﬁd Sp- 8l4$HmH§ zﬁs‘{gﬁﬁ Utf @@?hgg%smﬁ (dd,
J %@4(@41 %Hz,olfngSﬁﬁdaU)— ’Slxéﬁsng hficadd o4 f}r o &k Hz, IH), 7.33
@d J<5 @%@%Hm ggﬂ 85 yézﬁ A aqg 7 gh,ﬁﬁ)es?f&' 481 @R$ G,

i sopr pyrazo

Ia)uﬁ @%(bqg 1y, 3. ag(%gyglgn?gg @H}Ebng 4589H?/I-Hzl3 (ﬂ}l\B@ﬁl_D 053z 51(4) MS
.30 , . s, 1 , 9.07 (s, 1 , 8.95 (m
(E%ﬁﬁ??'sg?’%dl‘@@;% (m 2'H, 8.17-8.12 (m 2 H, 80115
(dd. '3 = 6.8 29+, LH, 792 (dd J =90 21,

6 J,= 8.
magmphy g Going & oncﬁe}me Giogpts toykamply Ty Exgenpls 1§4>0 0858, 0.15
rmfnlsl?3 add ﬁka:}r_l‘?le%d %0 04} %15%&88@%&(3&& of 19@4 @osaJmL 0.32

Z ol I ow ng

mleqlarffwrescw@edp e p@ff@@i by3-ethal- hémmg- IﬂkéHrMOI fryl)-3- (2-

L e

yvidhBae mbﬂntezfgam 20045 comvededtor rrespobging mesylate salt by reacting with

v{c3 FLEOEF it d0AR B MR YDAl BipPites e 3pmy 855348 fp ).

1@%1%(112.3H),795 (dd, J=9.2,2.4 Hz, 1H),764(dd J= 84 44Hz lH) 755(s,
car barm%IS)lpIyrl di n- 4-y ygﬁhengl %
Hém Jg(flzo le),707701( ), 6.36 (s, 1H),38 (s, 3H) 2.56
@ (mef EYE?Q%EQ)ZQ \¢d, B38| M YA 7.6 D YERA (ExTYih)z: Fad ZNihiS),

( met hyl car banoy1) pyri di n- 4-yloxy) phenyl)urea, 1- (1-(4-(
Exampig 46 -Using general method A, Example B27 (77 mg, 0.28 mmol) and Example

PSRRI EReib  OA L RY Bk

0.31- (nandslwtverbutmbﬁec( Otéi aefbidn-16¢1bnzbid]Maréalzi)-3-iyohtopdt-( H-

Py PP A A P Dp o aphsmtrg {105, .
70% ﬁdd}i“fﬁh\}mz’m MHWIDI@I'S@' )8'3%3@]@‘19%'&“31?&‘ 88 (s, 1H), 8.86

-tert-buty t et rahydr oi soq
(s, 366. %/'117) 1= pw HZOI H)58y49)(d,3l=€ 8. OZHZJJHHI) LB:JP&)G,SI ’é ﬁ;Zeriilﬁ)Sl% :

(e (R ARRESY A E%ﬂﬂ(@y’:}; P ¥ 3 b 1) 798 (6, 4 =28 Hgy 1D,

7.28i(0d,3-=y2.6xy) phé il JHy, 94 4Yd¢,5= 2.8 and 5.6 Hz, lH) 7 03 (m, 1H), 6.37

t-putyl-1-(quinolip-§-yl)- azol -3-y1)-3-(2-1
o S A SO YN B U Ag i) 58 b
1-(3-tert-butyl-1-(quinolin-6-yl)-1H pyrazol-5-y1)-3-(
2-flugro-4-(2- . ) . )
Expmple Afr 0%9 @tsHSReasiPm Y pyrmien-griluospbenzonisie (1098 % 38 mmol) in
corile K& (1S L)y byt vhas(RHENP AL N’cgﬂfw
o(tr 0-5 )( - cyanopyr |d;?%16 gms] %@% %ég?gggé%%%}pg}&elgm
, 1 (2-fluoro- 5
4- (2- (et hyl car banoyppyri di n- 4-yl oxy) phenyl) - 3-(1-(qu
nolin-6-yl1)-3-(trifluoronethyl)- 1H pyrazol -5-yCurea,
1- (3-cycl opentyl-1-(quinolin-6-yl)-1H pyrazol -5-y1) - 3-
(2-fl uoro-4-
(2- (et hyl car banmoyf | pyri di n- 4-yl oxy) phenyQur ea,
1- (3-cycl obutyl-1-(quinolin-6-yl)-1Hpyrazol -5-y1)-3-(2
-fl uoro-4-(2-(met hyl carbanoyl) pyri di n-4-yl oxy) phenypur
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(qui nolin-6-y1)-1H pyrazol - 5-ypurea,
1-(3-ethyl-1-(quinolin-6-y1)-11-1-pyrazol -5-yl1)-3-(2-

W%do%’k fiz4- (2- (et hyl ami no) pyri di n- 4-yl oxy) ppepy§sbHi1098
1 tert-butyl-1-(1Hindazol -5-

y1) - 1H pyrazol - 5-y1)-3-(2-fl uoro-5-(2-(net hyl am no) pyr
i m di n-4-yl oxy) phenyQurea, 1- (4-(2-carb

anmoyl pyri di n-4-yl oxy) - 2-fl uor opheny1) - 3- (4- chl or o- 2-
(qui nol i n-6-

(%! &EPQWU &%@@5 hiih 11hd késm%%?inn% Wab)stided £200GRN% I DHE A

yrazol -5-y1)-3 carbanoyl p
sautipnicopipoig o"QSﬁ(Iiluz)HIQ) (%Ih?y g,) 4@ mmol), conc HCI (5 mL) and water (5

mii)(v%i%f eEl dp t%]s?) give%%O%AryI%g 5‘“1 'vpasg gc?fo 2 h at 0 °C anc; was

pyrazo car anDy
extekcfel wathdi0A (4 u 28 anlyl Ah2 -aqueous portion was cooled w1th an ice bath and

cﬁggs?%ét%{w% ] I7@r€li¥lf g@i)Na%ﬁoh&’i? poeg %I]iglp:i{ 81‘3 §.i Sfﬁg Eg&ous

wﬁ%éx’tﬁgded lsnﬂfll BtoRed2 1 50nif) war érgdniésAwéraebyinediddasrnyanpyted in
I din yl.o

vaeug 7 #fiRrd 2 % gﬂﬁﬁ a?uWM.W?Seovhwecmtbw@koalacswvmlﬁ.(1 00

g, e@@ nﬁnc(l)?m' iSppsaRla 3 n{LC)U "Irﬁ@ |r€eﬂtt§ft solutlon was heated to reﬂux for 28
H-pyrazol™-5-yl1) - | car bano

h) r@pﬁmmthggwa‘gr@ﬁmp@g m gagcuo dlgluteé thh tOAc (30 m}:) and

LB AT i el oot TS Byt

The aqueous was further extracted with EtOAc (2 x 20 mL). The combined organics
w)lir_e(fé}'ﬁa& %M%gbrsm VARSI ROVARNSI M puﬁﬁé%y glfrgmg.tlogrg}r)}?f NESh gel
to Broviieps-ePithind-3(@Htbno/l1 Byryzb)-1 W PpRudasbinzoniteI(£24 g, 65%

yigidh ot SR B0 i BAAS R gor £08 ol HeTRT (] B B i 7 90

HzAt Mb A 9“@@){9%?@ 2 H); MS (ESI) m/z 259 3 (M+HY).
1-(3tertbut (qui nol i n-6 ﬁ%azol 5-yl

- (2- eépbla%ﬁérmrm gt Wﬂxw psrazoléoyl higros ﬁ‘&ﬁ’?‘é@@égfi mg,
|
033 (n%&l% ﬁd{h&?ﬁ% %ﬁg {ﬁ H V0. 50 Whiofy in! AARR D )W asSidard with

soprop
pafasshmi tert-tutaxide- (S6tmpy 020 ohm&l).y Tog @achon mixture was stirred 45 min at

Ri: &I%-S%} 0%y 411;1%?9 Ehrﬁ/tggxc ég@ﬁ)nﬁi Ve “f th water 99)11}]1?@1% }I?rine

(2 azab- ﬁLyl ﬁdeeaNazl;OQ)Z - dontentrated - {16 vacuo and punﬁed via silica gel

o Ebyhear R Bt 2o St) ST 2L OB O

E ﬁ)?hén%rp&hﬁﬁl(h?‘ fhp (459 BRId)MONNR (4bbHvpE, 2%Rloned}) D 7.93-029 (m,
2ﬁ)néﬁh9ddeirb?a&rm Kyl HYis24sy1 B yh&THeR/H), er gds, 3 H),2.08 )s, 3

@F S g@% %%32??2M¢ﬁﬁ%?8'4'?2 (nethylan1no)pyr

[ dl nA4sglhtumy)o;ﬁhpmpzin}2+Dma O-2-ofydno-4-(5-amino-3-tert-butyl-1H-pyrazol-1-

ek wiee T4 i ol el A it il k) 3 RS Vieh 7 ag
%(33 delﬁqrrﬁ’L)Aenﬁasoﬁ)P@%ﬂwcﬁﬁi’&aﬁimﬁ QOP00ImL, 0 46 mlnol) The reaction
df n-*%4-yl oxy) pheny1) - 3- ( 3-

vwilsstmadg!y RT1 -Aftpn 2rip xeaillitiondl-isabyop iyl pitfoacfotmee (Opumea).92 mmol)
wgs et aBRNI SoettbneL sPartnchl e bermate (L 092 o) g 2 M

ap WadZO] (OF ml) Uhenol) efeladded. Aﬂer another hour, the reaction was diluted
wgg %EQSR[Z: ggf%gﬁaz 9 ed5w1¥h12vater 18 mL) anEl%nne H- Oprgﬂ tlad_ a?té’slc)u') and

(nethylcarbannyppyrldln 4-yl oxy) phenyQurea, 1- (4-(2-(1H
- pyrazol - 4-yppyri di n- 4-

yl oxy) - 3- et hyl pheny1l) - 3- ( 3l5sopr opyl - 1- (qui nol i n-6-y1
)-1H pyrazol -5-yQurea, 1-(4-(2-

(1H pyrazol - 4-yppyri di n-4-yl oxy) - 2-fl uor ophenyl) - 3- ( 3-
tert-butyl-1-(1, 2, 3, 4-

t et rahydr oi soqui nol i n-6-y1)-1H pyrazol - 5-ypurea, 1- (3-f
| uoro-4-(2- 15(i sopropyl

\ ~ o~ "
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yl )urea, 1- (3-isopropyl-1-(quinolin-6-yl)-1H pyrazol - 5-
yl)-3-(4-(2-
[ " | am no) pyri di n- 4-yl oxy) - 3- et hyl ph
wé ﬁ@ﬂ) %}% ¢l opent Vi Ot hOsYd05 B 1dos
am no) pyri di n-4-yl oxy) - 2-fl uor opheny1) -3
-(3-isopropyl -1-(qui nolin-6-yl)-
1H pyrazol - 5- ypur eaandl- (2-fl uoro-4-(2-(1-nethyl-1
H pyrazol - 4-yppyri din-4-

cop BHEYhPIEAY ) ord AL ek Qb g b O o

ypur ea es are “prepare
4-(Shamire BHodbuyb s Yrnyoazd]-1 -lsrl)ﬁhﬂnekmsm& {6 7ng,G8rvé yeeld) Mgt Iwaszl used

d, t d bed o)
wilhout RS R R BT E s Ml B TR hcor porated by
r ef ahe Imr?pi(‘jober(}& catba'ﬁht;e fidirythe iare(vibug st3p {60 1|ng, 0. 1511;1m§1) Example
tetr ol O olrn razo
Af {Pig Y 3635 H]@C%WM %W ﬁ ned in
THF ((5 thfy @ﬂdﬂ@memelsﬂw mmlgntdl m@reﬁkmmg JohééﬂertEJi‘ &nd
chr@eﬁé%m(}wd fo P&{YF%‘II]F forespendinguree (8% e, 5 VA0 iekd) as a dark

fodm ( stng g;e% - (4-(1-net hyl - 1H pyrazol - 4- yppyr
O%?ndgjltn 29;/ 0X enyl)-3-(3-isopropyl -1-(quinolin-6-yl1

) - 1Athe above urea was dlssolved in ethanol and treated with 3 M aq HCI (0.5 mL).

eﬁrz%olmw B8 ok 3 0 ol WA RaPadila beld A8 Sk s BifAed or
3 &Q'yl dmye)rp&nang{ H)ixtBre( Bad ﬁajﬁmmﬁylaqﬂm@q Qi Mal4,006 -ayud EtQMk.pThe

ra ure rQ-4-(2- . .
orgamay, 24 50, 5l ) iR vt i i sg exSO,
condeRORED BY vadm (4] Iﬂﬁ’iﬂeﬂl b@ éﬂl()a }_ééi‘l‘chro@%hﬁ hy 4mi Qbkfr?ﬁalhzatlon

1-(2-fluoro-4-(2-( razol ridin-4-y
fr%’k?‘}%ﬁ9 lyyowde 1-(1 (3 ammobenzo[d]lsoxazol- -yl)- 3~te utyl- 1H-pyrazol 5-

y1)33 (Zlﬂhéreﬂ[@Rﬂe;?Ic@ﬂMnB?q ﬁ1d§1 Y NoxFipnWifuRa (33 % R88, Lield

ovbigh s S PN HADYISORG) BRI 1 3212, S ol B861(5,3-H),

hyL 1 f -
'P?Ef(q2yf |4u%ﬁ£iti4ﬁ‘f’§ 5?{9 P %4ﬁﬁﬂa§§gggtrlldé{§%§1r%799 d.J
12nyl)}jh§i’§4|')59(m,2H) 737(d J=24 Hz, 1 H),7.29 (dd, J = 11.9, 26Hz 1

3775 12 82 BRI PGPl S KLY B2 .1

4ﬂHy,B)Iﬂ)ylllZdl(ﬂQ%)yMBnhﬁ/ﬁySSpﬁ(Maﬂ)sopropyI 5- (qui nol i
n- 6- ypt hi azol - 4- ypur ea, 1- ( 2-
fluoro-4-(2-(1-nmethyl-1H pyrazol - 4-y1) pyridi n-4-yl oxy)

Exﬁhﬁilelaé Bsinp »l fr68REnaldgous to Example 1, Example B9 0.175 g 0.41
ui nol i n- é }?uran 3- Ogjrea 1x?l2npfel uorxc?méf)e ( F‘n

mmc():h p.pdp@;qmglp A442>(9 097 & $RYmmol) were combined to aszford 1- (2 ﬂuoro-S-
(6-nitropyridin-3-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yljurea
(0.129g, 63% yield) as a light yellow oil. '"H NMR (400 MHz, DMSO-d6) & 8.94 (dd, J =
4.4,2.0 Hz, 1H), 8.48 (d, /= 8.4 Hz, 1H), 8.31 (d, J= 8.8 Hz, 1H), 8.26 (d, /= 2.8 Hz,
1H), 8.20 (d, J = 8.8 Hz, 1H), 8.11 (d, /= 2.4 Hz, 1H), 8.00 (m, 1H), 7.91 (dd, J = 9.2,
2.4 Hz, 1H), 7.63 (m, 1H), 7.58 (dd, J = 8.8, 2.8 Hz, 1H), 7.22 (m, 1H), 6.84 (m, 1H).
6.46 (s, 1H), 2.98 (m, 1H), 1.30 (d, J = 7.2 Hz, 6H); MS (ESI) m/z: 528.3 (M+H").
1-(2-fluoro-5-(6-nitropyridin-3-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-
1H-pyrazol-5-ylyurea (0.129 g, 0.245 mmol) was dissolved in MeOH (2.0 mL), to which
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yIoxy)phenyl)-S-(S-isopropyl-2-(quinoIin-6-ypthiophen-
3-ypurea, 1-(2-fluoro-4-(2-(1

10net hy1- 1H pyrazol - 4- yppyrldln 4- onxy)phen
WOHIPEWNI® 1- (qui nol i n-6-y1) - 1H i ni dazol - (%é’%(gg’zo&é}osmsvs

1-(2-fluoro-4-(2-(1-nethyl-1H pyra. zol - 4- yl)pyrldln 4-
yl oxy) phenyl) -

3-(5-isopropyl -2-(quinolin-6-yl)-1H pyrrol -3-yflurea,l
-(2-f|uoro 4-(2-(1- nethyl 1H

%&ﬂ@o* yi])f%/ a dl )p%%P X&é’r%%&g 2. 45( of)o e%ﬁée—dlén(i the

ro4ENdre Rixture Avds| sﬂﬁ%@ aﬁ 'Rﬁzfoﬁ' U netlivyreadtidn iiixaire hwad -filieadr thebugh
i n-4-yl oxy) phey

Colrentity WadeR Quih hetbant 13 sy ach B4 (50 ank): (Bher flgiey was

conﬂ';eﬁ@a‘tédlmr@c% N ol eaZo%{we‘én EtOAc (30 mL) and vater (20 mL) The
yppyridin-4-yl oxy) pheny1) - 3-(1-isopropyl- 1, 4-t
sepagaterd ocgasisq @hasel was 6weshpd 1widly rbrinsl (41 yph)r ed (MgSO4) and

rdidd!0f i gra(Ridds- SRR i S O7 2 madrophdo¥ - ooy 1

u%%&é?o eny

(uirfalint 65yip Heppirazol-6-))Bred, (00684 padiyd visldogui whits foagn WS (ESI)

H pyer ol -3<yourea, 1-(2-fl 4 (2-(1
nﬁﬁ@pﬁgﬂgﬁﬁszra;g?-4-yg)pyrroro (2!
di n- #4454 Ex¥PPRTIA-B= }30)6’2’2LHWW)13-53~(S&P@P)3 Kquinolin-6-yl)-

Heqsazpl géfgr%ﬁ’ §k’st§j°' e S b GS agﬁcﬁyéédn DM (1.0 mL), to which
PN (4 mt; Eb%éxl@'ﬁﬁ&‘&é’e}m %n](;%lnldé EROEEAML; @64 Frdol Pwéretadded.

hydr0|squ|noI|n t hi aZol

The yepypiigremixture 2Ma‘s|sut;p@)a T foy 12 heﬁwnmwisywaw wasyquppched
A 1%*3?9@% 00, 25 810y The srgpee apeg was
wayhmdrvath H>Q 25frhilpand- b4'm@21q mL), dr1ed (MgSQ;), concentrated in vacuo and
pB?%%i//l ar p@%@?o{gra%h¥pp}/or ! dlft%nf" y1 8)( é@ﬁgtglgl},d]o)p)ﬁdlﬁ% )518)81) 2-

ﬂfsmghegn?rbyadmzmgwlncmumexﬁa ﬁgﬂ)h]fbp?mml&-ylﬁwze A0.0234 g, 44%
uor o-
S5 AEH B0 SR BHRTES Lo PP edpY st ol by repcting wih

md}@hy EQ. SBWRQW z%ﬂ)MSU:'H & Faxz (s2rH')09 m@s lH), 9 07 9.04
1-(2-fluoro-4- yrazol-4-y ‘P
(pXhF), 8166 19, V)= 8. o Hz IH), 8.25 (d J=20 Hz 1H), 8.21 (d =88 Hz lH), B.11-

s G PP AP, 7 ol ge 2 A5, L. A5 0R 08 L, b, -

rea ro-4
8(22 3(21 HaexH)y 122 Knp YHRZO67 @én.y 1)y 640i(5)-141)y2.6% Yipp hdR RI)1- @- 3H),

e PR DR Lo Hor T MS B0 i 30 0M T Yo ea,
1-(2-fluoro-4-(2-(21-nethyl-1H pyrazol -

ridin-4-yl ox heny1l) - 3- ( 5- 2-(1
Edqqyﬂl),lq# ogﬂpg]ap%/qg:e@}% gw?go&% o EJ(u‘mple 1, Exalglpfe BZ4 (1 50 mg, 0.26

w07 P EERIER SR 3P0 nprsenss o UER (B0 iy 02 gmmel)
wets - ddihhmﬁdaztol afferd benzyl 6-(3-tert-butyl-5-(3-(2-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)ureido)-1H-pyrazol-1-yl)-3,4-dihydroisoquinoline-
2(1H)-carboxylate (100 mg, 56% yield).

To a solution of benzyl 6-(3-tert-butyl-5-(3-(2-fluoro-4-(2-(1- methyl -1H-pyrazol-

4-yl)pyridin-4-yloxy)phenyl)ureido)- 1 H-pyrazol-1-yl)-3,4-dihydroisoquinoline-2(1 H)-
carboxylate (100 mg, 0.14 mmol) in methanol/EtOAc (1:1, 10 mL) was added 10%
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ypur ei do) phenoxy) - N- et hyl pi col i nam de,
4-(3-fluoro-4-(3-(1-isopropyl-4-(quinol in-6-
gﬁ-lk+ rrol - 3-yQur ei do) phenoxy) - N- net hyl pi

W%’ 0P84UP03 e, 4- (3-fl uoro-4-(3-(2- PCT/US2007/081098
I sopropyl-5-(qui nolin-6-yl)oxazol - 4-yCQurei do) phenoxy) -
N- et hyl pi col i nam de, 4- ( 3-
5fl uoro-4-(3-(2-isopropyl-5-(quinolin-6-yl)thiazol-4-y
Qur ei do) phenoxy) - N- nethylplcollnanlde

4- (3-f1 upr.o-4- 5-1sopr gui nolin yl )t hi ophe
P o P i s SR b e TSR
fiferéd3- fdnﬂor@or{éeﬁ@atéd‘l iisopsaRy 1- & ( GBiap! 'ﬂ% et butyl 1-(1,2,3,4-

y

1)-1H i nm dazol Cureldo) henoxy) - N- met pi col i nam
te% yd@_x@gmpplgbﬁ-@(l)n)j{ -Byrezpl-3- yl -3-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-

yl y?@%%é}{ﬁgé%&éﬁﬁg% A?mgl é?b"/ HéIHy“H %Mﬁ ()élbé lIUiﬁz MB ds) O
9.QM(b3s, fl H)LR. Q2 @, (13{)(&35 QI DY Mz 1H) 828 ¢4, i1 F), B y51{dt, Ui+ PytS and

s 5307 ¥ by O TP L TR g Tt B e T 5 o 2

1mmpe(nﬂonﬂmem>(s/)3ﬂ)l;m iy 1m)cs>b1 ?ﬁmw)ez .88 (m 1H), 2.79 (m, 1H),

| I
2. ?ﬁé’?dﬁiﬁloésow Séﬂ?é&%@sﬁg’rﬁg% Ih;lop: Qol i nani de,
1-(5-(4-(1H pyrazol - 4- yppyr|n1d|n 2-yl oxy) - 2-
Ef:ﬂn&liﬁé 804 Ul W pBBGNe Araidpbry fo TRV b - ﬂfx:‘tﬂﬂl& riﬁb'(@ 28 4 6.43

nungbyanéﬁmmwlw pav e(élslm(gZOﬂBuumOb} Bere Lofnbinew ttd n ffodlHE 04 (a¢ H-
Pyl B A 2 fuorophem-3 (rigp i L9592 34y a

tetzahlydipispqinain-7 -yl) 1 H-pyrazol- S-yl)urea (123 mg, 47% yleld) lH NMR (400

Mz e S 8 5. ek 0t Bhets Gty B b i, 83670 778

Hd, SIHgTSCIde |2H) ﬁﬁpvr@wmumi)a?ﬂ (44, /=24, and 8.0 Hz, 1H), 7.42
| uor o- 4-

(dy(TMH:% T2 T ek . oL a2 B 90, 6.95 (m, 1HD,
6o AR 435 6 M) 3 35T b&a"yﬁﬁ £20 (5/H); MS (ES1) mjz: 581.3

(M#B).( 2-f | uor o-5- (4--(1- nethyl
pyrazol-4-yppyrinidin-2-y|oxy)phenyCUrea,1-(5-(4-(1FLp
yraz ol -4-yl)p yrimdin-2- yl ox

Exyu)np?e $1:uUsing 4-pradetiye phﬂagnh)s 3 E&imlﬁlefsll , OE 2afiplf %536 vz(a%zo g, 0.37

0 razo urea
°1§ JJEHX#@A% | ﬁ%&"ﬁ% i} mﬂ% Wﬁmﬂhﬁyng@ tp. afford ter b butyl 7-(5-

34 y4 @cmmﬁﬁm%ﬁ)p@ﬁdlﬁlme@oi ﬁu&oﬁkﬁylsdrsiu% =Fte¥lbhityl-1HE OP

4&§razo Qur ea. Section 3 AN ki nase (SEQ

PH@II\HD@) Exdawsmwrl@%l&) caphoxylaig 45X rasBdP4 yielfovhih was

tredfe® withii4d M Reddi¥aledb! Ry 9 ﬁ B&s E’[frPé&% tl%"loﬁyr gffho‘ﬁBP THe¥ia

the Icinase reaction through coupling wt
Wap;ﬁlt@mét wagbiet a4dy athyd tagetate Jodealried o emsmycsolamm(le(zlg(z (1H-

Pyl dinthy B PR et D R B TR et case
tetahycﬁ@%hu)nqlmg viphHipyeezobb-yl)omeai HOF edt (120 mg, 96% yield). 'H
NMR (400 MHz, DMSO-dg) 8 9.51 (brs, 2H), 9.27 (brs, 1H), 9.21 (brs, 1H), 8.69 (brs,
2H), 8.54 (d, J=7.2 Hz, 1H), 8.22 (t, J = 9.2 Hz, 1H), 7.84 (m, 1H), 7.3-7.5 (m, 4H),
7.13 (m 1H), 7.10 (dd, J = 2.4, and 6.4 Hz, 1H), 6.37 (s, 1H), 4.38 (m, 2H), 3.38 (m, 2H),
3.05 (m, 2H), 1.28 (s, 9H); MS (ESI) m/z: 567.3 (M+H).
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spectrophonetrically. The reaction mxture (100 111)
contai ned Abl kinase (1 nM Abl from deCode Cenetics),

ubst rate (EAlI YAAPFAI Cl CK ( SEQ | D
%ﬁl&j@é 12 (10 mV), pyruvate I dnase (4 unit SZ'?’A]SZOQW&IO%

Iact ate dehydrogenase (0.7 units), phosphoenol
pyruvate (1 mM), and NADH (0.28 rnM in 90 inMTris
buffer containing 5 0.2 % octyl-glucoside and 3.5 %
DMSO, pH 7.5. Test compounds were incubated with Abl
(SEQ ID NO 1) and other reaction reagents at 30 C for

2 h ATP ded el

Efampl 33 Usiia? nrbaprslbobaR S HEhpled, Bifhble A% 00 ms, 0363
| tmwmghmlef Bl02(lb$ﬁﬁ§, at36330n£olq>rwd?elcaﬁmmld 4ndt purified by
ate rea er cCItr.on ra was .C C

Eemﬁtag&aa%v 1@ NF PR tfwlaﬁ?eme&éor B 1 Gt bP‘FP% (2-(1-

m\éﬁﬁl ﬁb FR6104- ?wpﬂrﬂxmm@)pme@ygm -(3-8@gL i mlm‘h% w)im

that o a con f est conmpQun

pYratlSsyliNetee 2¢ d’ﬂm&t &y (B 18e-s &2 Yoe ¥ickp- peHcBl?MR (400 MHz,
dﬂn{km hitbRBe-¥ s ueS, @3 8, r@ &ed, 2H),3.§9RIEHS 6. 4@9 PHS, ®74-6.76

concentrations using sof tmare routi nes as i enment ed

(il K. ZGr(tapifBaMP(s, 3 DS DEIREB S, pdbkAgEs. OEE(mpAlﬁ) %2823 (m,

e b Yo SR L R el o oAb R e !

HiioEs(E, I B cMS GBS h/eus.oqdMuH).ng with the pyr uvat e
| ci nase/l act at e dehydr ogenase system (e g Schi ndl er,

et al. _Science (2000) 289, 1938-1942) t hj

Exprapls 534 A{singp é’%ﬁ“elpﬁ% % a'&Bl?rlegé‘%mH @4‘8&%‘1\/& 0.363
miRst) SR tEXAHPIES |Bi0nBBOtrﬁ eg.389 ﬁﬁ@l?t\ﬁ&é’f&fﬁblﬂeﬂ(lﬂﬂ yunﬁed by
The reaction mxture (100 pil) contained pAbl_ kina

cliromagEraphh(Sif25 A N gegate)ja @i‘iede(3s?m§tlr(élfl@°1m-6-
|

R RSN i R R S D S e

Ylony)phe)nyl)pteeszpsheewbite pfymv@ﬂemel 3850 ymki)d I\IHDNI\([B (100 MHz,

o BER B 50 GREOIAR A2 i

HWe6.§9-6.6€ @hat etj 700-1.02 Fmp ALH), (.3EQ, |1m)\|®6747)7(am 1oH);e"r99 8.10

e Pt 25 81 200, 148G St B3 D, Fsda St bl o Hhpp 03

HIDHY@S 0B T ras (ESnH/nuegs!(v+Hpy. 2 hours at 30 C on
(Pol ar st a:r.(pqmylama p()lgl?e reader( (BI\/E) The reaction rate
was cal culated using the 1.0 to 2.0 h tinme frane.

SSBRRRSS ) OB A OSBRI B (10, 02
mined} arcoByoupld )A321060ng, 0.23 mmol) in the presence of DIEA (68 pL) were
combined to  afford 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-y1)-3-(3-(5-
chloropyridin-3-yloxy)-5-cyanophenyl)urea (39 mg, 32% yield). 'H NMR (400 MHz,
DMSO-ds) 8 9.47 (s, 1H), 8.98 (dd, J= 2.0 and 4.4 Hz, 1H), 8.82 (s, 1H), 8.53 (d, /=
2.0 Hz, 1H), 8.49 (m, 1H), 8.45 (d, J = 2.4 Hz, 1H), 8.17 (m, 2H), 7.97 (dd, J= 2.8 and
9.2 Hz, 1H), 7.84 (t, /= 2.0 Hz, 1H), 7.70 (t, J = 1.6 Hz, 1H), 7.65 (dd, J = 4.0 and 8.0
Hz, 1H), 7.45 (t, J = 2.0 Hz, 1H), 7.31 (m, 1H), 6.48 (s, 1H), 2.50 (s, 3H)}, 1.34 (s, 9H);
MS (ESI) mv/z: 538.0 (M+H").
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30 values were calculated froma series of percent
i nhibition values determ ned at a range of inhibitor

concentrations using software routines as i | emrent ed
WOR0PASWS aphPad Prism software package. p CTﬂé¥°°7/081098

obt ai ned as a phosphoryl ated form of the enzyne used
in the Abl assay (see above). Abl (T3151) (SEQ I D NO
2) kinase assay 5 Activity of Abl(T3151) (SEQ ID NO
2) lcinase was determnined by follow ng the production

f ADP_fromthe | t h t
EXaPIp T A R PIRSEURT Buans b RyamBlioh Joengyl pa i 10's, B3
m&sg%nd Mhﬁd'&ss (At ma! 0.25CiheR0eIn( ﬁ@&@&e SBDIEAIRR-L) were

In this assay, the oxidation of NADH (thus the

cogibisred atve aﬁ@rdAk@!Lquhbutvlals(%lmmﬁwdbklﬂyayr%ﬁlri- Bf3-cyano-5-(6-

A VB e O o, ST R T i Bls0-40

5 Pt (sT3AEI §.98 (ddmlé@dbaiel @eﬁex 11655 §.74 (6 P H), B sy S £ 28. 38 (d, J =

2.6 6o Uk 810 (it (BT 2820 2 e By D e SO =
2.8 Bhd §h Hzptms pfsaqwoﬁ QWHE/@H?, 720 @M= 2.a88, MYTL1GQm2 8H), 6.46

53/{» | nM Tris fer containing 0.2 %
(s )y?%(%éﬂblléé(&r%{)% (ESDiee 5180 MH1)-Test conpounds

were incubated with Abl (T3151) and other reaction 15
Eiﬁgﬂs 85:S UBing 3AGréeelite adalbpdift® ERampié 1 TQ@mple Ad1 gﬁing, 0.055

d to start the reaction. The absorption at

miggh ang Fxenmle B2 (A me. 8936 ynnel) werenenmbines: to yoade b (S-(4-(1H-
pﬁa%ﬁﬁ 3’)%@%&-@-3180%% %Bﬁ?gﬁl)(%%%ai{l@ 1%&@%1%9@-3:[)6‘1%
Pmbéwi)uxea 69 gt 28% )wald) 0Bt BMRe @0 Mida B Dshh8 df.36 (s, 1 H),
o 8 BobTie 0 Re5 6Ly 308 BRI a0, Bug g . o
(dS e+ 68, np }pﬁn EBNT.92Qid] hkidko, atmm Mat) 851 déd, ?r=nﬁ Retl H, BH),
|
750007 novo 17} By o RRLE ST PR R LR ee e L0 bt
290Gk aae), 1Abld,lieisreage, 6FE@SI(BESNe/z: 1550 MM IIIHHHDYD |

PTTENLYFQGAMDPS S PNYD KW ENMERTD | TMKHKLGG
GQYGEVYEGVW 25 KKYSLTVAVKTLKEDTNEVEEFLKEAAVMWKE | | CH

TH oY OltgVexaldi Ferk R(/!Epa&edTEﬁMTY%Hﬁ@sYldeé%E{;ed\'uR@chemes 1-17,
EVNAWLLYMATQ T S°S

GMMMMWK\EA@F@S ar the metbpisrdgaerdbed m WO 2R8GrKHE40,

B NERPREC e 00 e R Mk LDREE R AR PR 834
tetral GRBEKELGHRET!) A01-pizhtol318)-}-(kilnawed-2SEQ | D NO. 2) .
R R DRSS IPORRDTE Y TavI T KE. GHVEVE: Rutg 1-2-
(nﬁt@l%ﬁ&&ﬁgblb%ﬂwﬁwgah@!? %R% Aﬁ@ﬁ@f{ﬁ: | E FMI'YGMLLDYL
@#*E#&BL%%MW&N&LWN@M Duzgsy MTrGDTYTAHAGAKR (34 62-fmino-2-

e R LD TS et
3-zlogBrhepsbezscCT/ US2e0huod-1e@eingin-p-yOr H- uyr@zol -5-yl)-3~(2-fluoro-5-

{(pyridin-3-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2,4~
difluoro-5-(pyridin-3-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(1,2,3,4-tetrahydroisoquinolin-
6-yl)-1H-pyrazol-5-yl)-3-(2,4-difluoro-5-(pyridin-3-yloxy)phenyl)urea, 1-(3-tert-butyl-1-
(1H-indazol-5-yl)-1H-pyrazol-5-y1)-3-(2-fluoro-5-(pyridin-3-yloxy)phenyl)urea, 1-(5-
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BaF3 cells (parental or transfected with the
followng: wld type bcr-Abl or bcrAbl point nutants

55K, Y253F, MB51T) were obtained fr
“%fﬁgggggﬁ Ri chard Van Etten (New Engl and I\/Iedglf’nr/iUszomlos1098

Center, Boston, MA). Briefly, cells were grown in 5
RPML 1640 supplenented with 10% characterized feta
bovi ne serum (Hyd one, Logan, UT) at 37 degrees

Cel sius, 5% CQ2, 95@6hun1d|ty Cells were allowed to

teﬁﬁ@iﬂ-‘i‘ (y{ﬁhblhrbg 3@? ggra%i%’ﬁ 15 45 bR fi nidth AR &gﬁidiﬂ-

vested fo ssay use.

4 Flwvmhmyaﬁuwnlmbm ~pairiodin-6ely)-UHyrazof-54yBs¥-(2-fluoro-4-(2-
r&gylgwénogl en Sroxécﬁaﬁ-lgnyﬁ)u?eg‘\w l bou%gl;lcﬁlh%% u|1 -6-yl)-1H-

pyrme—s YR3- e®chldﬁm&eﬂqqranqmﬁmw&ybxg)dﬁddmpphenwww| nl-(2-fluoro-

RN Y RUE AP S PP B uin g Rt (RifpromgthyD
utﬂgr Sra8b10s - 9lf)urEehq asr@u%?émﬂm aﬁrﬂogﬂ-sf;e} lHByta@m ﬁw-a (2 ﬂuor0—4-

oneg ded to each

Qa@lﬁﬂt)ﬁlf@ﬂ:&mf’ll)mﬁ lembswlbﬁeaaﬂ @ﬁyqlﬁbtwéglr@égwlm Byb-1H-
pﬁﬂo? 'Slﬁh)-B Pn68844- &?ﬂeﬁ%‘f@aﬂaﬁbyﬂﬁﬁi&ﬁﬁﬂ enfﬂlﬁéaesl -(3-tert-

enread on a B Fl uos tina
buqﬂ)l ~(minodjn @yl X Hinyeazobiryb3-644- mmpandmaawylem)s%su on of

e

(n&ﬂ@lalgmg}pbrnﬂ]amymmymmnmﬁa ,ochem cal |Cs b(&wguagyldf-(l ,2,3.4-
| 1-56
iR i G- LB S o VB EE L vi oy at

y19x p@enyb‘lnfé@ncem(mhb&rs @g@bm%yﬁaxh-skmqgﬁeamsr@:h&fpmpyl-1-

dnase. Biolo |cm

(cwaqoaéé Wi IR ppeeindsleea, Povdnithd- I Guinglin- ﬁﬁ'l)g’é'ﬁ @Vrafml i
ﬂﬁﬁm%qgﬁﬂ&léﬁn&bﬂﬂa%qow&hﬁ)& | R d-Ret-51RA%-(1 H-indazol-5-

i nhi bition”of ferdation at uM concentrati on

ylxd HrmzazoB&w)B- &eﬂm@Oﬁa(ﬂﬂmthyWO)bﬁMm-4 amy)@henyl)urea 1-

B S0 3 kg e 2527

ylgrpmpmurea;ns vs. Bi«§l-¢t-imlazoleS%-y1y-Bisopropyl- 1 H\pgrazol-5-y1)-3~(4-(2-
6/ 71940A2, d S i bes, inhibito f. Ki

RO e AT e B el L e ER CPpequinalin-6-

y1l)qHn@s&ol-m-3-tue(zhlﬁEbairwylﬂyﬁdeylem-zaﬂa@ﬁpmm)\phg nyl1-(4-(2-

ring i s unsubstitu

cqroameyimridgt- WXYW] érreé?yllplleﬁﬂ) éggfﬁoa{opﬁhkfﬂwm{h%ﬁ it
pasdilssiiikst ed G R3Guends-BlnsthilarbdaiyDp 200 / O)?I%‘féﬁyl@f& -

dlscussed bel ow,  are taken from from

isppropHslermethylguikelin-Sodoti-nyezol-Exdiuien, o -(3-isparepy=IF(quinolin-6-

el B e ETa e R B Ronphem e
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Abl) than the unsubstituted (R16 = H) Conpound B (from

WO 2006/ 071940A2). Exanple 15 is > 1l4-tinmes nore

Egtent t han Conmpound B vs. p-Abl |cinase, and 18 tines
WREPEOMENt t han Conmpound B vs. the T3151 mFCAAS208p081098

| dnase. Table |I R16 u-Abl 1C 50 p-Abl IC 50 A T315I bl

| C50 Exanple 1 2-F 0.8 nM 4 nM

4-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)urea, 1-(2-fluoro-5-(6-
(methylcarbamoyl)pyridin-3-yloxy)phenyl)-3-(3-isopropyl- 1-(quinolin-6-yl)-1H-pyrazol-
S-yl)urea, 1-(3-isopropyl-1-(quinolin-6-y1)-1 H-pyrazol-5-yl)-3-(2-methyl-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyljurea, 1-(3-tert-butyl-1-(2-methylquinolin-6-
yl)-1H-pyrazol-5-yl)-3-(2-fluoro-4-(2-(methylamino)pyridin-4-yloxy)phenyl)urea, 1-(4-
(2-(1H-pyrazol-4-yl)pyridin-4-yloxy)-2-fluorophenyl)-3-(3-methyl-1-(quinolin-6-yl)-1H-
pyrazol-5-yljurea, 1-(2-fluoro-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)-3-(3-
isopropyl-1-(quinoxalin-6-y1)-1H-pyrazol-5-yl)urea, 1-(4-(2-carbamoylpyridin-4-yloxy)-
2-fluorophenyl)-3-(3-isopropyl-1-(quinoxalin-6-yl)- 1H-pyrazol-5-ylJurea, 1-(1-
(benzo[dJoxazol-5-yl)-3-tert-butyl-1H-pyrazol-5-y1)-3-(2-fluoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(4-(2-(1H-pyrazol-4-yl)pyridin-4-
yloxy)-3-methylphenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)urea, 1-(4-(2-
(1H-pyrazol-4-yl)pyridin-4-yloxy)-2-fluorophenyl)-3-(3-tert-butyl-1-(1,2,3,4-

tetrahydroisoquinolin-6-yl)-1H-pyrazol-5-yl)urea, 1-(3-fluoro-4-(2-
(isopropylamino)pyridin-4-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1 H-pyrazol-5-
ylurea, 1-(3-isopropyl-1-{quinolin-6-yl)- 1 H-pyrazol-5-yl)-3-(4-(2-
(isopropylamino)pyridin-4-yloxy)-3-methylphenyl)urea, 1-(4-(2-

(cyclopentylamino)pyridin-4-yloxy)-2-fluorophenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-
1H-pyrazol-5-yl)urea and 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)-3-(3-methyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)urea.

The following examples are prepared by the methods described in Schemes 1-17, General
Method A, the above Examples and the methods described in WO 2006/071940, filed
December 23, 2005, incorporated by reference: 1-(3-tert-butyl-1-(1,2,3,4-
tetrahydroisoquinolin-6-yl)-1H-pyrazol-5-yl)-3-(4-methyl-3-(4~(pyridin-3-yl)pyrimidin-
2-yloxy)phenyl)urea, 1-(5-(4-(1H-pyrazol-4-yl)pyrimidin-2-yloxy)-2-fluorophenyl)-3-(3-
isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yljurea, 1-(2-fluoro-4-methyl-5-(4-(1-methyl-
1 H-pyrazol-4-yl)pyrimidin-2-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1 H-
pyrazol-5-yl)urea, 1-(2-fluoro-5-(4~(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-
yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yljurea, 1-(2-fluoro-4-(2-
(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(1-isopropyl-3-(quinolin-6-yl)-1 H-
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6 nM Exanple 5 5-Me 0.7 nM 6 nM 250 nM Conpound A H 1
nM 22 38 Exanple 15 2-F 1 nM
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pyrazol-4-yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1 H-pyrazol-4-yl)pyridin-4-yloxy)phenyl}-
3-(1-isopropyl-4-(quinolin-6-yl)-1H-pyrrol-3-yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(1-isopropyl-5-methyl-3-(quinolin-6-yl)-1H-
pyrazol-4-yljurea, 1-(2-fluoro-4-(2-(1-methyl-1 H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-
3-(2-isopropyl-5-(quinolin-6-yl)oxazol-4-yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-
4-yD)pyridin-4-yloxy)phenyl)-3-(2-isopropyl-5-(quinolin-6-yl)thiazol-4-yl)urea, 1-(2-
fluoro-4-(2~(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(5-isopropyl-2-
(quinolin-6-yl)furan-3-yl)urea,  1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)-3-(5-isopropyl-2-(quinolin-6-yl)thiophen-3-yl)jurea,  1-(2-fluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(4-isopropyl-1-(quinolin-6-y})-1H-
imidazol-2-yl)urea, 1-(2-fluoro-4-(2-(1 -methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-
3-(5-isopropyl-2-(quinolin-6-yl)-1H-pyrrol-3-yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(4-isopropyl-1-(quinolin-6-yl)-1H-pyrrol-2-
yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl}-3-(5-
methyl-2-(quinolin-6-yl)pyridin-3-yl)urea, 1-(2-fluoro-4-(2-(1-methyl- 1H-pyrazoi-4-
yl)pyridin-4-yloxy)phenyl)-3-(1-isopropyl-3-(1,2,3 4-tetrahydroisoquinolin-6-y1)-1H-
pyrazol-4-yljurea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-
3-(1-isopropyl-4-(1,2,3,4-tetrahydroisoquinolin-6-yl)- 1 H-pyrrol-3-ylurea, 1-(2-fluoro-4-
(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(2-isopropyl-5-(1,2,3,4-
tetrahydroisoquinolin-6-yl)oxazol-4-yljurea,  1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)phenyl)-3-(2-isopropyl-5-(1,2,3 4-tetrahydroisoquinolin-6-yl)thiazol-
4-yhurea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(5-
isopropyl-2-(1,2,3,4-tetrahydroisoquinolin-6-yl)furan-3-yl)urea, 1-(2-fluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(5-isopropyl-2-(1,2,3,4-
tetrahydroisoquinolin-6-yl)thiophen-3-yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)pheny}l)-3-(4-isopropyl-1-(1,2,3 ,4-tetrahydroisoquinolin-6-yl)-1H-
imidazol-2-yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-
3-(5-isopropyl-2-(1,2,3,4-tetrahydroisoquinolin-6-yl)-1 H-pyrrol-3-ylurea, 1-(2-fluoro-4-
(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(4-isopropyl-1-(1,2,3,4-
tetrahydroisoquinolin-6-y1)-1H-pyrrol-2-yljurea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-
4-yl)pyridin-4-yloxy)phenyl)-3-(5-methyl-2-(1,2,3 4-tetrahydroisoquinolin-6-yl)pyridin-
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Example 4 2-F 0.7 nM 20 nM 12 nM Conpound C H
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3-ylurea, 4-(3-fluoro-4-(3-(1-isopropyl-3-(quinolin-6-yl)-1H-pyrazol-4-
yl)ureido)phenoxy)-N-methylpicolinamide, 4-(3-fluoro-4-(3-(1-isopropyl-4-(quinolin-6-
y1)-1H-pyrrol-3-yljureido)phenoxy)-N-methylpicolinamide, 4-(3-fluoro-4-(3-(2-
isopropyl-5-(quinolin-6-yl)oxazol-4-yl)ureido)phenoxy)-N-methylpicolinamide, 4-(3-
fluoro-4-(3-(2-isopropyl-5-(quinolin-6-yl)thiazol-4-yl)ureido)phenoxy)-N-
methylpicolinamide, 4-(3-fluoro-4-(3-(5-isopropyl-2-(quinolin-6-yl)thiophen-3-
yhureido)phenoxy)-N-methylpicolinamide, 4-(3-fluoro-4-(3-(4-isopropyl-1-(quinolin-6-
yl)-1H-imidazol-2-yl)ureido)phenoxy)-N-methylpicolinamide, 4-(3-fluoro-4-(3-(5-
isopropyl-2-(quinolin-6-yl)-1H-pyrrol-3-yl)ureido)phenoxy)-N-methylpicolinamide, 4-
(3-fluoro-4-(3-(4-isopropyl-1-(quinolin-6-yl)-1H-pyrrol-2-yl)ureido)phenoxy)-N-
methylpicolinamide, 4-(3-fluoro-4-(3-(5-methyl-2-(quinolin-6-yl)pyridin-3-
yl)ureido)phenoxy)-N-methylpicolinamide, 4-(3-fluoro-4-(3-(5-isopropyl-2-(quinolin-6-
yD)furan-3-yl)ureido)phenoxy)-N-methylpicolinamide, 1-(5-(4-(1H-pyrazol-4-
yD)pyrimidin-2-yloxy)-2-fluoro-4-methylphenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-
pyrazol-5-ylurea, 1-(2-fluoro-5-(4~(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-
yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)urea, 1-(5-(4-(1H-
pyrazol-4-yl)pyrimidin-2-yloxy)-2-fluoro-4-methylphenyl)-3-(1-(benzo[d]oxazol-5-yi}-3-
isopropyl-1H-pyrazol-5-yl)urea, 1-(2-fluoro-4-methyl-5-(4-(1-methyl- 1 H-pyrazol-4-
yl)pyrimidin-2-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)urea, 1-
{1-(benzo[d]oxazol-5-yl)-3-isopropyl-1H-pyrazol-5-yl)-3-(2-fluoro-5-(4-(1-methyl-1H-
pyrazol-4-yl)pyrimidin-2-yloxy)phenyl)urea, 1-(5-(4-(1H-pyrazol-4-yl)pyrimidin-2-
yloxy)-2-fluoro-4-methylphenyl)-3-(1-(imidazo{ 1,2-a]pyridin-6-yl)-3-isopropyl-1H-
pyrazol-5-yljurea, 1-(2-fluoro-5-(4-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-
yloxy)phenyl)-3-(1-(imidazo[1,2-a]pyridin-6-yl)-3-isopropyl-1H-pyrazol-5-yl)urea.

Section 3

Abl kinase (SEQ ID NO: 1) assay

Activity of Abl kinase (SEQ ID NO: 1) was determined by following the production of
ADP from the kinase reaction through coupling with the pyruvate kinase/lactate
dehydrogenase system (e.g., Schindler, ef al. Science (2000) 289, 1938-1942). In this

assay, the oxidation of NADH (thus the decrease at As4onm) Was continuously monitored
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1.6 nM 350 nM 160 nM Structures of Exanple 4
(R16=2-F, R18=13) and Conpound C (R16, R18=H)
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sPect-BRd RN TR G eadBh nikRf: @86 31)'ABined pAbl kinase (2 nM. pAbl
from deCode Genetics), pepticie substrate (EAIYAAPFAKKK (SEQ ID NO: 3), 0.2
mM), MgCl, (10 mM), pyruvate kinase (4 units), lactate dehydrogenase (0.7 units),
phosphoenol pyruvate (1 mM), and NADH (0.28 mM) in 90 mM Tris buffer containing
0.2 % octyl-glucoside and 3.5 % DMSO, pH 7.5. Test compounds were incubated with
pAbl (SEQ ID NO: 1) and other reaction reagents at 30 C for 2 h before ATP (500 uM)

was added to start the reaction. The absorption at 340 nm was monitored continuously

for 2 hours at 30 °C on Polarstar Optima plate reader (BMG). The reaction rate was
calculated using the 1.0 to 2.0 h time frame. Percent inhibition was obtained by
comparison of reaction rate with that of a control (i.e. with no test compound). ICsq
values were calculated from a series of percent inhibition values determined at a range of

inhibitor concentrations using software routines as implemented in the GraphPad Prism
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Example 1 2-F 6 nM 8 nM
WO 20087046003 PCT/US2007/681098

software package. pAbl was obtained as a phosphorylated form of the enzyme used in

the Abl assay (see above).

AbI(T315]) (SEQ ID NO: 2) kinase assay

Activity of AbBI(T315I) (SEQ ID NO: 2) kinase was determined by following the
production of ADP from the kinase reaction through coupling with the pyruvate
kinase/lactate dehydrogenase system (e.g., Schindler, et al. Science (2000) 289, 1938-
1942). In this assay, the oxidation of NADH (thus the decrease at Ajsum) was
continuously monitored spectrophometrically. The reaction mixture (100 pl) contained
AbI(T315I) kinase (SEQ ID NO: 2) (6 nM. Ab(T315I) from decode Genetics), peptide
substrate (EAITYAAPFAKKK (SEQ ID NO: 3), 0.2 mM), MgCl, (10 mM), pyruvate
kinase (4 units), lactate dehydrogenase (0.7 units), phosphoenol pyruvate (1 mM), and
NADH (0.28 mM) in 90 mM Tris buffer containing 0.2 % octyl-glucoside and 3.5 %
DMSO, pH 7.5. Test compounds were incubated with Abl(T315I) and other reaction
reagents at 30 C for 2 h before ATP (500 pM) was added to start the reaction. The
absorption at 340 nm was monitored continuously for 2 hours at 30 °C on Polarstar
Optima plate reader (BMG). The reaction rate was calculated using the 1.0 to 2.0 h time
frame. Percent inhibition was obtained by comparison of reaction rate with that of a
control (i.e. with no test compound). ICsg values were calculated from a series of percent
inhibition values determined at a range of inhibitor concentrations using software

routines as implemented in the GraphPad Prism software package.

Abl kinase (SEQ ID NO: 1)
MSYYHHHHHHEDYDIPTTENLYFQGAMDPSSPNYDKWEMERTDI TMKHKLGGGQYGEVYEGVW
KKYSLTVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVQLLGVCTREPPFYIITEFMTYGNLLDYLRECN
RQEVNAVVLLYMATQISSAMEVLEKKNFIHRDLAARNCLVGENHLVKVADFGLSRLMTGDTYTAHAGAKF
PIKWTAPESLAYNKFSIKSDVWAFGVLLWEIATYGMSPYPGIDLSQVYELLEKDYRMERPEGCPEKVYEL
MRACWQWNPSDRPSFAEIHQAFETMFQESSISDEVEKELGKRGT

AbI(T315]) kinase (SEQ ID NO: 2)

MSYYHHHHHHDYDIPTTENLYFQGAMDPSSPNYDKWEMERTDITMKHKLGGGQYGEVYEGVW
RKY SLTVAVKTLKEDTMEVEEFLEEAAVMRETKHPNLVQLLGVCTREPPFY T TIEFMIYGNLLDYLRECN
RQEVNAVVLLYMATQISSAMEYLEKKNF IHRDLAARNCLVGENHLVKVADFGLSRLMTGDTY TAHAGAKF
PIKWTAPESLAYNKFSIKSDVWAFGVLLWEIATYGMSPYPGIDLSQVYELLEKDYRMER PEGC PEKVYEL
MRACWQWNPSDRPSFAETHQAFETMRGT
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Cell Culture

BaF3 cells (parental or transfected with the following: wild type ber-Abl or ber-
Abl point mutants T3151, E255K, Y253F, M351T) were obtained from Professor Richard
Van Etten (New England Medical Center, Boston, MA). Briefly, cells were grown in
RPMI 1640 supplemented with 10% characterized fetal bovine serum (HyCloné, Logan,
UT) at 37 degrees Celsius, 5% CO;, 95% humidity. Cells were allowed to expand until

reaching 80% saturation at which point they were subcultured or harvested for assay use.

Cell Proliferation Assay
A serial dilution of test compound was dispensed into a 96 well black clear

bottom plate (Corning, Corning, NY). For each cell line, three thousand cells were added
per well in complete growth medium. Plates were incubated for 72 hours at 37 degrees
Celsius, 5% CO2, 95% humidity. At the end of the incubation period Cell Titer Blue
(Promega, Madison, W) was added to each well and an additional 4.5 hour incubation at
37 degrees Celsius, 5% CO2, 95% humidity was performed. Plates were then read on a
BMG Fluostar Optima (BMG, Durham, NC) using an excitation of 544 nM and an
emission of 612 nM. Data was analyzed using Prism software (Graphpad, San Diego,
CA) to calculate IC50’s.

Biological Data Summary. Biochemical ICsg values of compounds of Formula Ia.
In general, compounds 1-56 disclosed herein exhibited >50% inhibition activity at 0.1-2
uM concentration against Abl kinase and T315I Abl kinase.

Biological Data Summary. Whole cell ICs, values of compounds of Formula la.

In general, compounds 1-56 disclosed herein exhibited >50% inhibition of proliferation at
1-10 uM concentration against BaF/3 cells harboring wt ber-Abl and or ber-Abl point
mutants including T3151, E255K, Y253F, and M351T.
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Exanple 15 2-F 11 nM 25 nM 86 nM 238 nM 13 nM Conpound
B H49 nM 87 nM 297 nM 1,109 nM
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Section 4 - Important Structural Comparisons vs. Biological Activity

WO 2006/071940A2 describes inhibitors of kinases, including C-Abl kinase, B-
Raf kinase, c-MET, VEGF Kkinase, and the HER family wherein a central phenyl ring is
unsubstituted. An example of these inhibitors is shown below, wherein the central
phenyl ring is unsubstituted (R16 and R18 = H). Compounds A, B and C, discussed
below, are taken from from WO 2006/071940A2.

Representative Key Structures
Example 1 (R16=2-F, R18=H), Example 15 (R16=2-F, R18=H)
Example 5 (R16=3-Me, R18=H) Compound B (R16=H, R18=H)
Compound A (R16=H, R18=H)

R16 R16
ﬁ R18 N

Bis HCl salt

NH»

It has unexpectedly been found that inhibitors that contain R16 substituents other
than H have superior potency as measured by in vitro kinase inhibition and also as
measured by in vivo whole cell anti-proliferation potencies in cancer cells. By way of
illustration in Table 1, Example 1 of the present invention containing a 2-F moiety as the
R16 substituent is 5.5-times more potent vs. phosphorylated-Abl kinase (p-Abl) than the
unsubstituted Compound A containing R16 = H. Example 1 is 6.3 times more potent
than Compound A vs. the T315I mutant Abl kinase, a clinical isolate of oncogenic Abl
kinase found in patients with chronic myelogenous leukemia and in whom treatment is
resistant to currently available therapies including Gleevec® (M. E. Gorre et al, Science
(2001) 293: 876; S. Branford et al, Blood (2002) 99: 3472; N. von Bubnoff er al, Lancet
(2002) 359: 487) and dasatinib (N. P. Shah et al, Science (2004) 305: 399). Example 5
containing a 3-methyl moiety as the R16 substituent is 4 times more potent vs. p-Abl
kinase than the unsubstituted (R16 = H) Compound A. Example 15 containing a 2-F
moiety as the R16 substituent is 8-times more potent vs. unphosphorylated-Abl kinase (u-
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i m dazol yl, and pyrazol yl; Gl
a heteroaryl taken fromthe group consisting of
pyrrolyl, furyl, thienyl oxazolyl, t hi azol yl

AR pissbf R TRTb T ) PSRRI b b 0, peomsaonc).

B | '15%' > mﬁﬁltssiﬂléwp(dtentttﬁdn&;dnﬂwund BWsi plAbY kinaseDahd 18 times
pyri m dinyl ; is a heterocycly taken from

mpieepotpnbiip? Eemepund; Bys- éhe Bl mutpnt AblAdqaset ny | |

i s

tetrahydr of uranyl, pyrrolidinyl, oxazolinyl,
oxazol i di nyl, |n1dazolonyhhbﬁxranyl thiopyranyl,
tetrahydr Pyt atry T o oxXar f 1yt pPTrpeT ! d wsl’Abl
mor phol i nyl , thlonprﬁW@IlnyﬂP“Fh mﬁﬁﬂ%hblue¥I S- oxi de,
t hi onor phptyt—5 ui oxtde—prperfaz mytS [ aZepTT I,
oxepi nyl , Uﬁﬂhﬁlgi-lﬂ - 2F' U})dd)l.gth TG AhROTT LB(ﬁMdn’W
The A rin .E@mﬂgiﬁbl | I MET 6.7 Ay | SBR[ Be6m ©
posi tion IWebipddhEEA AN THPT €Y. 1 aMIe] €T B A [ T Sagsel fect ed
fromthe proup congistingy(or.
Example 15 2-F 1 nM 35 nM 56 nM
CompoundB H 8 nM > 500 nM | 1,000 nM
{ Example 4 2-F 0.7 nM 20 nM 12 nM
Compound C H 1.6 nM 350 nM 160 nM

Structures of Example 4 (R16=2-F, R18=H)
and Compound C (R16, R18=H)

L:SSegel

6 R1 8
CH3

\
N—NH

This trend is also evident in other analogs related to those mentioned above. As
shown in Table 1, the indazolyl-containing compound Example 4 containing a 2-F
moiety as the R16 substituent is 2.2 times more potent than the unsubstituted (R16 = H)
Compound C vs. u-Ab! kinase, 18 times more potent than Compound C vs. p-Abl kinase,
and 13 times more potent than Compound C vs. T3151 mutant Abl kinase.

This unexpected increase in potency vs. these kinases is also revealed in whole
cell assays which measure the effectiveness of these Abl kinase inhibitors to block
proliferation of cells containing oncogenic forms of Abl kinase: the fusion protein ber-
Abl kinases (C. L. Sawyers, New England Journal of Medicine (1999) 340: 1330; S.
Faderl ef al, New England Journal of Medicine (1999) 341: 164; I.B. Konopka et al,
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and wherein the synbol (**) is the point of attachnent
to the Aring of formula la; and wherein ----
i ndi cates either a saturated or unsaturated bond
WR 0P846908 optional |y substituted with one orP p%zowsms
noieties; X2 is a direct bond wherein El is directly
linked to the NR3 group of fornmula la; X3 is-0O;
V, VI, and V2 are each independently O or represent
two hydrogens attached to the nethylene carbon to
which the V, V1, or V2 is attach

Progerdiyanelctie INptighel Asdensy @f Srieyees éﬂ% {2985 r38m18}94 gr &Ifﬁe 2
1119%%%%& Eﬁregged'_ﬁot&lcy %%&ﬁi‘u?edmﬂﬁm%g ﬁﬁ’ddﬁ \/\%1 gi; Ié)i(ar11nples

car bocycl yl, hal ogen, tluoroC ]
Lihendlkyb. their engnbefanteé @nfplasSt Compopnéy Afapd|B; The R16-substituted

el A 3NEH's (A e R My LRI Hi O Spgloge in Ba3 call

exph43iEgGhdgenie bl M](ﬁ’ﬁﬁﬂfi 5-3.:fié3 BARBtent (ICHATNCIRS eRpressing

thﬁg'l‘ ) I%I&CRﬂJ CHZc)f( I Négzi%r&g&fq%ﬂ& tn%ﬁl%ﬁlpotent in BaF3
cellNe ):isﬁéZhél N@R@ &uta:nt 006a221i8 form of\BdR?a}J( Ghigse, A%,6 times more

and nitro; t he event t hat

poZgC'S erbﬁf-liﬁ %ls SWTE%SWI th%EZSaﬁ&w@ﬁfeowe@tCyfor@ ot herrab] kippsegand

3. Q-nyl llﬂﬁesflﬂ&re Iﬁ@fentslﬂtﬁ%ﬂ“t” tcli'l'i EY@s&Hg RER1N Trﬂ?ﬁt@nt oncogenic form of
each I S Tndependently an

bqrﬁbl hn@nqél Theses Bve faray of therrabl énage etereneegrsicsindrage sauspfive of

h %m@ﬁ igﬁnj&é&a{ %%%ﬁé@ C%e fﬁur mutant forms of bcr-abl

(s

kifidR4 ptNEAst@Ead thg lchiféuly-a@2il bt cikybl, 1nh1b1tor Gleevee ®.
(R4) 2N- C2- Cbal ky1- 0- C2- Coal kyl ,

( R4) 2NC( 0) - C1-

Coal | cyl car boxyd - Coal | -
CI f‘Rnly!/\ox\lﬂnrhnX\l1f"1 f‘Ra&%{élgz’ f\':g =
- |

Ceal kyl N( R4 C(0) RS mé%%i B@(:maaeaam(sisﬂd) phet
S(OR) G, | (RIER) |G D b o [CHBYAD | berat | T
(CHR2), G4, - (PH2) gN(R3) (CF2) , , G 1| (%) qN( 188 ( HR)e, G4,
- ( CAZyqNAC DY T CH2) RS, -(Cngcho) NF{ CHZ) OR5, |-
( 2 Eg6h0) Rb. 2 CHP) GOR (|0) BRoM -|( Gy, AD 83rM 11 nM
- ( CHEyayNe ( PHBMeRS]  #nM - | ( 25no) [nof5mMp)| g2 nM 10 nMj |
t he-RQued A hot Hzg | ms_éam_an kyiPB M 1o 13pR Mo 1o 35 0M

Lot s cankbh e o | L ~ catlhect v+ il adl H
A I 0 A 205 O M.V 717 o 1 .V N
ONE W hpddbdee | S oA Kyd v 87 M S 7 O || PA0B M | 540M
|nuepencent Yy and ndl vi dual | Yy Sel ect e Tromithe group

consi sting of H, C -C6alkyl,
hydr oxyC 1 - C6al kyl
- C6al koxyC

hydr oxyl ,
al kyl ,

Cl1- Coal koxy,

Cl

C - Coal koxyC2- C6 branched al kyl -

al koxy-,
(R4) 2N,

wherein the

O(CH2) gN(R4) 2,
- 0( CH2) q0- C1- Csal kyl |

- R5,
- C(0) N(R4) 2,
fl uorod - Ceal kyl
partially fluorinated,

al kyl

Cl- C6al kyl t hi o-,
- N( R4) C( 0) R,
- C( 0) R5,

cy

is fully or
-N(R3) (CH2) ,

N( R3) ( CH2) qO0- Ol - C6al kyl |

-0(CH2)
_(S)!R:I-?;

H2)n 0 (C H2)n 4,

- (CH2) nN(R3) (CH2) G,

R5, N(R3) (CH2) gRS,
- (CH2) nR17,

-R1

(R3) 2N-,

SO2NH( R4) ,
wherein the al kyl

ano,

is f

ully or

- N(R3) (CH2) qN( R4) 2,
-(0)rR17,

7,

(NR3) rR17,
- (CH2) nGL,

- (CH2) nQ( CH2) N4,

- (CH2) nG4,
and (CH2)"N(R3) (CH2) n4;

branched C3-Cral kyl ,
hydr oxyC2- C6 br anched
- C6al kyl -,
C2-C6 branched
- N(R3) C( 0) R8,
- N(R3) SO2R6, - C(0) N(R3) 2,
hal ogen,

fl uorod - C6al koxy
partially fluorinated,
I N(R4) 2,
-0(CH2) , IN(R4) 2,

each R2 is selected fromthe group consisting of
substituted G Z3-substituted
R19 substituted

Z3-substituted aryl,
Cl-C6 al kyl,
C3- C8cycl oal kyl

A-,

fully or

Z3-

br anched
fluorod - Cé
partially fluorlnated

Fry

C8al kyl ,
mhereln t he al kyl

cyano,

and fl uorod - C6al koxy wherein t he al kyl
or partially fluorinated,;

C 1 -C6al koxy,
group is fully

(C

is



wherein each R3 is independently and individually

sel ected fromthe group consisting of H Cl-C6al kyl,
branched C3-Cral kyl, C3-Cr7-carbocyclyl, and Z3-
substituted phenyl; each R4 is independently and
individual ly selected fromthe group consisting of H,
E%%ﬁ?alkyl, hydr oxyd - C6al kyl -, di hydroxyC 1

-Coal kyl -, C 1 -C6al koxyd - C6al kyl -, branched

C3- C7lal ky|Componmdsciiéd fbiydioleyC 1 - C6al kyl -, branched
A - Co6al koxyClCo6al kyl -, branched di hydr oxyC2- C6al kyl -,
-(CH2) pN(R7) 2, - (@H2) pR5, - (CH2) pCeRy) N(R7) Z,
-(CH2)nC(0) RS, -( ) C(0) OR3, vt.carbocyclyl,

hydr oxyl substs £%3€Fipé? cycliyl-, al koxy
substituted C3- 7-ca[bocyéﬁy1-,~dlh dr oxyl substituted
C3- C7-carbocycl -, mnd -(CH2)RL77” each RS is

i ndependently and individually selected fromthe group
consiag{ phgmereuticgiyacapnsably sty thseody mhol  (##) is the
W&l EPfs pRbyR G AdreiR thelH19inRR sUBMiREM with one to tRBERI Efoiktkes;
i ndependent and. i ndi vi dya se|l ected fromthe group

I Jal' |y se f
WD &t %?&fcra? frem tegsrpup Aonsising Hidmisgzaty. and gbiesalyl -
G3- _Ct(ijlcﬁr D%téﬁa)ﬂl ,talgh_eﬂﬂ%ﬂl ,thfgﬁolu?r&dnsﬁﬂihg tof y]{rol?l,ici?ry87thienyl,
1S | enaen I.ndl vl dy sel ect.e Io e ..
i) R S PPHIBE St VieBses PRy e R
teindoyyd teray Q9L paadihgy,| pyriddZidy Cohakikd xpyGainGH addipytimidibn,anched
g: 82(24: ¥ olﬁw?&%gglih %gf,n[] %%%?ﬁ% CCgZ{éLgS cc%lsgt\llrllg_ of %53%[} ea(%c:tadinyl,

telirdhy o taxan (12 pisbaidiay |, -oxazo irGHDkapRldinyl ( iGit@) 6160 )pRGanyl; thiopyranyl,

RO BN 1 Gl RBRAORY oo, SRl RRbIHSS s

t
@Blemimpjmﬁmd ISydiex idegl pipyrdzimydyazenimd t axepitigdddiazepinyl, tropanyl, and

dsagat bocyel yl, and - (CH2) nR17; each R8 is
lﬁﬁﬁeé@h éntly and individually selected fromthe group

consiTde iAngngols sebstitBd|ak gy, substitutableedsitign @thjoks/A]l moiety, wherein
Al HoneRisdhiphkploupbizesd) gphe alkyl moiety is partially
or fully fluorinated, - C7-car bocycl yl, phenyl -,
phenyl C1 - Céal kyl -, ,- @ Cl - Ceal kYl -, ,

(4- Cl1- Coal kyl -, OH,_XJ - C6al koxy, R3)2, N(R4)2, and

R5; each RO _;q#)ndividually

sel ected fromthe " F,

Cl - Ceal kyl , branithe
phenyl, phenyl - QL- Q L\ , and -(CH2)" 4,
each RIO is indep ntly and i ndiyj dual |y sel ected

fromthe group consisti ng of CO2H, »CO2C1- Céal kyl ,
-C(0O)N(R4)2, OH, d |-C6al koxy, andj - N(R4) 2; each
R14 is independentgy d respectyv sel ected from
aLE‘ﬂ?%branched

C3- Coal kyl, and - car bocyc ) R16 is

i ndependent |y and i fdi vi dual | y| sel ected fromthe group
consi sting of fl ne and net each R17 is
taken fromthe groufgonprising pHEnyl, naphthyl,
pyrrolyl, fury!, thienyl, oxazolyl, |thiazolyl,

- C7-car bocycl yl

i soxazol yl, isothiaz i m dazol yf pyrazol yl,
oxadi azol yl, thi adi aggriazolpl,_L@ﬁiazolyl,
pyrazinyl, pyridazi ~# triazinyl, tanyl,

azet adi nyl, tegs, dr of uranyl, dxazqlinyl,
oxazol i di nyl, pyr t hi opyr afy| )¢t et rahydr opyranyl ,
di oxal i nyl, azepinyl, oxepinyl, andedi azepi nyl;
wherein R17 can be optionally substituted with an R3
substituent; R19 is H or Cjiéﬁ alkyl; nis 0-6; pis
1-4; qis 2-6; r is 0 or 1; is 1-3, and v is 1 or 2.
2. Conpounds of claim 1l having the fornula I'b



Al (R16)/(Z6)1 001'N N NX Il (R18)/ Ib wherein Ais
pyrazolyl. 3.A conpound of claim1 having the fornmul a
Iv: Iv (R16):(Z6)1 Al (R18): wherein Ais imdazolyl.
4. A pharmaceutical conposition conprising a conpound
of claiml together with a pharmaceutically acceptable
carrier, said carrier including an additive sel ected
fromthe group consi Tlng of adjuvants, excipients,
di  uents, and stabli
sel ect ed fron1the

-1H pyrazol -5-y1
(et hyl car banoyl
1-(3-tert-butyl-1>g
2-fluoro-4-(2- -
(nethylcarbannyppyrldln 4- onxy)phenyCUrea
1-(3-tert-butyl-1-(1, 243, 4- tetrahydrousqu|noIin-6-y1)
1H pyrazol -5-y1)-3-(4-

met hyl - 4- ( 2-

nmet hyl car banoyl ) pynt di n- 4-yl oxy) phenyQur ea,

( ui nolin-6-yl)- 1FprrazoI 5-y1)-3-(
( 4- onxy) 2- fl orophenyCurea

(nethylcarbannyppyrl 4-y|oxy)phe , ea,
1-(3-tert-butyl-1-( U|noI|n 6- yl) 1 zol -5-y1)-3-(
3-fluoro-4-(2-V

(et hyl car banoyl ) pyri di n- 4-yl oxy) phenyQur ea,
1-(3-tert-butyl-aN ¥nol i n- 6- yLNIH g azol - 5-y1) - 3-(
2-fl uoro-5- (py?ﬁdln 3- onxy)p& enyQjr ea, !
1-(3-tert-butyl-1-(yuinolin-6-yl)-1kkpyrazol-5-yl)-3-(
3-

(

1-

4-

3-tert-butyl-1-(
2- car banoyl pyr

z6 .

R14
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1-(3-tert-butyl-1-(quinolin-6-yl)-1H pyrazol -5-y1)-3-(
2-fluoro-4-(2-

(et hyl am no) pyri di n- 4- onxy)phenyCUrea

1- (2-fluoro-4-(2-(nethyl carbanoyl ) pyri di n-4-yl oxy) phen
y1l)-3 -(3-isopropyl-1-(quinolin6-yl)- I

H pyrazol - 5- yQur ea, *wl 43 et hyl - | 4
-(quinolin-6-yl)-1H -5-y1)-342-|f | uor o- 442-

(et hyl car banoyl ) pyri 143
-cycl opentyl - 1 -(qui 5-y1)-3
42-f 1 uor o- 442-

(et hyl car ba ] 1-(3
-tert-butyl-1.- 5-y1)-3

-(2-fluoro-§y
-yl oxy) phenyl ) yr e N
41, 2, 3, 4- tetr&Hydrplsqu|noI|n 6- ylp 1R14

H pyrazol - 5-y1) - 3444met hy1- 3-

(pyridi n-3-yl oxy) phenyl ) urea, '

14442- car banoyl pyri di n-4-yl oxy) - 2-fl uor ophenyl) - 343-i s
opr opypH whirem(thﬂﬁiymbbll (h%)@s the poirt ofietackament toShe/Ouing af fonula Ia;

3-
| E] 6I ang WhQrEEAF;S/-r éczhg{tgs?nn% a sgtﬁr:sted or Lhnsiturzti% bond;
( et Hi Saink Sraplionady Fubenthdﬂ,wylh eneyo) plh@%‘vletas

( 442 -%2% hapny wwwmefh élr ¥ kipeew) ridkeel kms NRB‘ gmﬂ&),f Bfnanelh
1 -(quinolin-6-yl)-111- pyrazol - Qurea,

(3 t et ShuPyh- |
- (quinofi, ancﬁvylae kbt @wpafzu@huﬁ@)b;lae Rédr foU e Grtached to the
e hyI ar bamp % onxxighenyl)urea 1
%%Rﬁ“@é?@ %é% e} Vhoyvaﬁyrm@e t hyl pheny1) - 343-i so
pr opyehch 23 is(idbpexdlenty- £id Yddividubltly @aéc&aqiméthy @;nga:onslstmg of H,

géégﬂ}é\/ﬁyﬁrjmcgﬁ% %IB gﬂ?ﬁﬁ{e lp% l%carbgc\{'cr:l?flz ?lalo geny %{Ymé fj Cgalkyl wherein

the] la_lldyblmoliengcyrﬂ.)se Paktiplty az Ghl{ﬁﬂy@mﬁtg@ cyano, (f@dl@%ﬂy Imethoxy, oxo,
S RN L e AR oL R T Aol kS
N(RASD.R2- (IN(R4)SO,RS, —(CHz)N(R3)2 —(CH2)gN(R4)2, —O(CH2)N(R4);, —
- iR A -3 hyl s 3o 3-
et 2 S ot PRk —
(P{-C[ﬂt)q&ZO'FNHl%)(%)qﬁa —CO)R3-E(ARBLAY hitrol - (1
i ike® \ﬁgthﬂ{l%rﬁ §81h%§} neg'nl ‘Jilel & %ﬁgffe;lrﬁnBYe'E}ﬁ%Qéh rﬁoxxl:le)s lf’i)’a%/ be

2. quoro
@ﬁbyﬁﬁ%@#mdﬂwhpmywvmvﬁc&Cﬁﬂﬁﬂy)phenyCUrea 1

(4 (eden(Z4 xs mdejendentl and md1v1duall selected from the grou consnstlg of H,
4

razol- X | 'uor op g
B3 o @F-Chatky o s ke G R4y Calkyl, (RiyN—

_ ¢§@G’dﬁk¥1@d{{ Hélcﬁﬂslﬂ(rl 1 @b ez @6all§yl§d-)-é§ @‘@alk¥ll (RANC(O)-—C1-

4 raz ridin-4- uor ophen
6(a§q¥lg' tertca y 1C6_E %ppy C6alko¥(ycarb%?1lel -Céalkyl-, ph y—C2

mtk? m@@oﬁ@q R|8FG{J=NR3)7 yﬂs)ozRﬂ JZ'C&Z}RBZDJ(CQZ)}C}D LLL&@{Z)"@
| ugro-442- (|s op Ian1no)pyr leox%hp enyl) -
CHPENGhy | - 1 -CHaRSTENE6.  y 17 CEINEICHDGT, " —

(BHRYN@BRCHI: QN €4(CH,)NHC(O)}(CH,):R5, —(CH),C(O)NH(CH)R5, —
(CH2){C(O)RS, —(CH,);0C(O)R5, —(CHp);R5, —(CH);NR4(CH,);R5, and —

(CHZ)qO(CHz)q_RSQ
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143-i sopropyl- 14qui nol i n- 6-y1) - 1H pyrazol - 5-y1) - 34442-
(i sopropyl am no) pyri di n-4- yl oxy) - 3- net hyl phenyQur ea,
143- et hyl -1

-(quinolin-6-yl)-1H pyrazol -5-y1)-342-fl uor o- 3- net hyl -
44241- met hyl - | Hpyr azol - 4-y1) pyri di n- 4-yl oxy) phenyl )ure

a, ang the bvenBrdt 211 lé@ﬂtginélﬁxgéﬂcylr@tarwlene :l-nmet)é, sucl}1 n101et1es may be
H pyrazol - 4-yl ) pyridin-4-yl oxy? phenyl) - 34
@H@waﬂﬁ‘lted Pt merpwrazférC@llv sjurea and

phar n&%ﬁ th6' i§ ﬁlo‘e%en@grﬁgpatng %(ﬁﬂﬁ@ll‘rysseleaggj b AULO EFo’uB consisting of

t her eof
m&lzc@%kbﬂahwcfpﬂr C&ncﬁalkylylham)(ylz ydnguy©lpGeaikyl) hgdtgxyC2-Cé6
I
LARREORN IERGARAL G-l PIEARAL ARG Wihranche
alhyjr geX-C6 branched alkoxire Ct€ifpllyitido-, (R3),N—, —N(R3)C(O)RS, (R4),N—

1 (% e otha L M RBLR & Seddhhiatdh, Y BB RIR ) YAk GHS, —
FOINHJ(RAN A2 logers Tlugto€arEsatayl Whqpgin ithdi atiyd isyth iy on) paitiatly Querdrated,
?}LAQQ hﬁp&%&? l&éaﬁ(gky .lxﬁhae(r:ecle r}éea Balnlgfl S8 | %u?ly &" %aﬁigh‘)t/ Ofﬂx%gigated, —
OACHH LI RARUHNERB)(Cifld) NR 4)d, n—O(FH);0+-C1-Cbalkyl, —O(CH2)N(R4),,
O (S A S e TR E (e R L Tl S TS G S
ANRA)REL eH{ ORI, y—8)Re Pt -alfCH,)SRI7, SR 81 d—{CHY) @1 F-S(CH,),G4,

Eh ‘gqfwréﬁlyl)—iﬁtlgy‘?@%? ) Gk dher e —

((a{zmn(rmml((p}ym@ n-4-vyl oxy) 2-fl uorophenyl )urea and
? h:: rrg&elﬁzl (l;Sa sél{@gic%%g{: g{ﬁ)ﬁg :go?lsmt?nrédoft' aZ%tsgbstxtuted aryl, Z3-
ABstithte® 6o =, 42B2subsriey mardla@@}{llk}lPWahaieﬂC@ C8alkyl R19 substituted
I oxy) phe ﬁl‘l 343-i sopropyl-14qui nolin- ¥lr azo
3 §8§»®fm aroSH gl wheeln thy adlod dpt %1 er §%(P¥1§' Bofipated,
dyahd, @TQD@&IEJR?rﬁQfﬂuoroCl Céalkbky wﬁer@ﬂ%ﬁé@ﬁ)ﬂ %Mg% fully or partially
conposition conprising a conpound of claim

esingtabeut i cal |y acceptabl e salt thereof, and a
phar rpgRi el RY ACHERARNEy GAl rh&Yidually selectelizfrorﬁ‘ the e group

phar maceuti cal conposition conprising the conpound
@ngiptinge of o, £1-Céalkyl, branched C3-C7alkyl, C3-C7-carbocyclyl, and Z3-
substituted phenyl;

each R4 is independently and individually selected from the group consisting of
H, C1-Céalkyl, hydroxyC1-Cé6alkyl-, dihydroxyC1-Céalkyl-, C1-C6alkoxyC1-Cé6alkyl-,
branched C3-C7alkyl-, branched hydroxyC1-C6alkyl-, branched C1-Cé6alkoxyC1-
Céalkyl-, branched dihydroxyC2-Céalkyl-, —(CH2),N(R7),, .—(CHz)pRS, —
(CH,),C(O)N(R7)2, —(CH2).C(O)RS, —(CH2),C(O)OR3, C3-C7-carbocyclyl, hydroxyl
substituted C3-C7-carbocyclyl-, alkoxy substituted C3-C7-carbocyclyl-, dihydroxyl
substituted C3-C7-carbocyclyl-, and —(CH;),R17;

each R3S is independently and individually selected from the group consisting of
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pharmaceutically acceptable salt thereof, and a

phar maceutically acceptable carrier. 13. A
phar maceuti cal conposition conprising the conpound of
claim7, or a pharnmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.
14. A pharnmaceutical conposition conprising the
compound of claim@8, or a pharmaceutically acceptable
salt thereof, and a pharmaceutically accept abl e##
carrier. 1%# ‘A phar mé#euti cal ?%np03|t|oh
conpriS|Pg t he codpound of Iain19

pharnace@tlcally cept abl |t

phar cal Ify accypt alfl e ca r|e

phar ceut|CaI conmpogf ti gn co TIS ng th oun ’of
cl ai m\l0, or a ceutNcal e saI S

thereof, and a phanmaceutic@lly accepSabIe caMVN&r
17. The pharmaceutical conposition of clai m 19
further conprising an additive s ect ed fron1£pe group

consi stigmg of adjumants exci pi e ts di | uent sy” and
stablilikers. 18. A phag eutical conéosition
of claimgl2, furtner conprisi fig an qdditive cted
from up gonsiing of fdjuva ts ex I pients,
diluepts, a d S abI|I zers.

phar tion of cI |n113 fur

conpris an ad N ve selected romthe gro

consi st} of adjupants , di | uents] and

st abl iR3 z&IE. R4 20. A p rnaceuﬁical Pgon
of claim 14, further conprising an addltlgé seleg
fromthe group consisting of a Tjvant s, exci pi ents,

di | uents, qu stablilizers. 21.

pharnaceutlF conposition of wlaim15, further
conprising ;an additive selectefd fron1thquroup

consi st adj uvgnt s
stabliligggi ﬁmﬁzq
of claim urther conprl
fromthe group consisting(4Q

di l uents, and stgblilizers.
I O
N\ | \/
—R10 and / ,
#H R4

Ri ent,s, and
4r maceut cal o sition
Ag an adoy tiy, gg%ected

adj uvants, exci pients,

and wherein the symbol (##) is the point of attachment of the RS moiety;

each R6 is independently and individually selected from the group consisting of
C1-Céalkyl, branched C3-C7alkyl, C3-C7-carbocyclyl, phenyl, G1, and G4;

each R7 is independently and individually selected from the group consisting of
H, C1-Cé6alkyl, hydroxyC2-Céalkyl-, dihydroxyC2-Céalkyl-, C2-CéalkoxyC2-Céalkyl-,
branched C3-C7alkyl-, branched hydroxyC2-Cé6 alkyl-, branched C2-Cé6alkoxyC2-
Céalkyl-, branched dihydroxyC2-Cé6alkyl-, —(CHy)R5, —(CH,),C(O)R5, —
(CH2),C(O)OR3, C3-C7-carbocyclyl, hydroxyl substituted C3-C7-carbocyclyl-, alkoxy
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substituted C3-C7-carbocyclyl-, dihydroxy substituted C3-C7-carbocyclyl, and —
(CH2):R17; _

each R8 is independently and individually selected from the group consisting of
Cl1-Céalkyl, branched C3-C7alkyl, fluoroC1-Cé6alkyl wherein the alkyl moiety is
partially or fully fluorinated, C3-C7-carbocyclyl, phenyl-, phenylC1-Cé6alkyl-, G1, Gl1-
Cl-C6alky1-, G4, G4-C1-Céalkyl-, OH, C1-Cé6alkoxy, N(R3);, N(R4),, and RS;

each R9 is independently and individually selected from the group consisting of
H, F, C1-Céalkyl, branched C3-C7alkyl, C3-C7-carbocyclyl, phenyl, phenyl-C1-Cé6alkyl-
, —(CH»)yG1, and —(CH,),G4;

each R10 is independently and individually selected from the group consisting of
COzH, CO,C1-Cé6alkyl, —C(O)N(R4),, OH, C1-C6alkoxy, and —N(R4),;

each R14 is independently and respectively selected from the group consisting of
'I-I, C1-Céalkyl, branched C3-Cé6alkyl, and C3-C7-carbocyclyl;

R16 is independently and individually selected from the group consisting of
fluorine and methyl;

each R17 is taken from the group comprising phenyl, naphthyl, pyrrolyl, furyl,
thienyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, pyrazinyl, pyridazinyl, triazinyl, oxetanyl, azetadinyl,
tetrahydrofuranyl, oxazolinyl, oxazolidinyl, pyranyl, thiopyranyl, tetrahydropyranyl,
dioxalinyl, azepinyl, oxepinyl, and diazepinyl;

wherein R17 <.:an be optionally substituted with an R3 substituent;

R19is H or C1-C6 alky]; |
nis 0-6;pis 1-4;qis2-6;risOor 1;t is_ 1-3,andvis 1 or2.

2. Compounds of claim 1 having_ the formula Ib

Ib
(R16); : (Z6),

o/\/N

R2 0 X
PR
Al T 1 (R18),
H H

wherein A is pyrazolyl.
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3. A compound of claim 1 having the formula Iv:

Iv
(R186); (Z6),
R2 0 /\4\1 o @ /N
A
A Sy NN ~
I I R18),
H H
wherein A is imidazolyl.
4. A pharmaceutical corhposition comprising a compound of claim 1

together with a pharmaceutically acceptable carrier, said carrier including an additive

selected from the group consisting of adjuvants, excipients, diluents, and stablilizers.

S. A compound selected from the group consisting of
1-(3 -tert-but-yl- 1-(1,2,3,4-tetrahydroisoquinolin-6-yl)-1 H-pyrazol-5-yl)-3-(3-ﬂuoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea,
I ;(3-tert-butyl- 1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea,
1-(3-tert-butyl-1-(1,2,3,4-tetrahydroisoquinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea,
1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(3-fluoro-4-(2-
(methylcarbamoyl)pyrldm 4-yloxy)phenyl)urea,
1- (3 -tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-5- -(pyridin- 3-
yloxy)phenyl)urea,
1-(3-tert-butyl-1-(quinolin-6-yl)-1 H-pyfazol-S-yl)-3-(3-methyl-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea,
1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(4-(2-carbamoylpyridin-4-yloxy)-2-
fluorophenyl)urea,
1-(3-tert-butyl-1-(quinolin-6-yl)- 1H-pyrazol 5-yl)-3-(2-fluoro-4- (2-
(methylamino)pyridin- 4-yloxy)phenyl)urea
1-(2-fluoro-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-
6-yl)-1H-pyrazol-5-yl)urea,
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1-(3-ethyl-1-(quinolin-6-yi)-1 H—pyrazol-S-yl)—3-(2-fluoro-4-(2-
(methylcarbamoyl)pyridin- 4-yloxy)phenyl)urea,
1-(3-cyclopentyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro- 4 (2-
(methylcarba_moyl)pyrldm-4-yloxy)phenyl)urea,
1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-y1)-3-(2-fluoro-5-(6-
(hydroxymethyl)pyridin-3-yloxy)phenyl)urea,

1-(3-tert-butyl-1 -(1-,2,3,4-tetrahydroisoquinolin-6-yl)-l H-pyrazol-5-yl)-3-(4-methyl-3-
(pyridin—l3-yloxy)phenyl)urea,
1-(4-(2-carbamoylpyridin-4-yloxy)-2-fluorophenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-
pyrazol-5-yl)urea,

1-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(3-methyl-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, '
1-(4-(2-carbamoylpyridin-4-yloxy)-2-fluorophenyl)-3-(3-ethyl-1-(quinolin-6-yl)-1H-
pyrazol-5-yl)urea,

[-(3-tert-butyl-1 -(quinolin;G-yl)-l H-pyrazol-5-yl)-3-(2-fluoro-5-(6-
(methylcarbamoyl)pyridin-3-yloxy)phenyl)urea,

1 -(4-(2-carbamoylpyridin-4-yloxy)-3-methylphenyl)-3 -(3-isopropyl-1-(quinolin-6-yl)-
1H-pyrazol-5-yl)urea, »
1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(3-isopropyl-1-
(quinolin-6-yl)-1H-pyrazol-5-yl)urea,

1-(3-ethyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3 -(2-ﬂuoro-4-(2-( 1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)phenyl)urea, ) |

1-(4-(2-(1H-pyrazol-4-yl)pyridin-4- yloxy) 3-methylphenyl)-3-(3-isopropyl-1-(quinolin-
6-yl)-1H-pyrazol-5-yl)urea,
[-(3-tert-butyl-1-(1,2,3,4-tetrahydroisoquinolin-6-y1)-1H-pyrazol-5-yl)-3-(2-fluoro-4-(2-
(1-methyl-1'H-pyrazol—4-yl)pyridin-4-yloxY)phenyl)urea, -
1-(4-(2-(1H-pyrazol-4-yl)pyridin-4-yloxy)-2-fluorophenyl)-3-(3-tert-butyl-1-(1,2,3,4-
tetrahydroisoquinolin-6-yl)-1H-pyrazol-5-yl)urea,

1-(4-(2-(1 H-pyrazol-4;yl)pyrid'in-4-ylo.xy)-2'-ﬂuorophenyl)-3-(3-tert-butyl- 1-(1,2,3,4- |
tetrahydroisoquinolin-7-yl)-1H-pyrazol-5-yl)urea,
1-(3-fluoro-4-(2-(isopropylamino)pyridin-4-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-
yl)-1H-pyrazol-5-yl)urea,
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1-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(4-(2-(isopropylamino)pyridin-4-
yloxy)-3-methylphényl)urea,
1-(3-ethyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-3-methyl-4-(2-(1-methyi-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)urea, and
1-(2,3-difluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(3-ethyi-1-
(quinolin-6-yl)-1H-pyrazol-5-yl)urea and. pharmaceutically acceptable salts, and

tautomers thereof.

6. The compound 1-(4-(2-carbamoylpyridin-4-yloxy)-2-fluorophenyl)-3-(3-
isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)urea and pharmaceutically acceptable salts,

and tautomers thereof.

7. The compound l-(3-tert-butyl-l-(quinolin-6-yl)—iH-pyraiol-S-yl)—3-(3-
- methyl-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyhurea  and  pharmaceutically

acceptable salts, and tautomers thereof.

8.  The compound I-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-

. fluoro-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea and pharmaceutically

" acceptable salts, and tautomers thereof.

9. The compound 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(4-(2-
carbamoylpyridin-4-yloxy)-2-fluorophenyl)urea and pharmaceutically acceptable salts,

and tautomers thereof.

10. The compound - 1-(2-fluoro-4-(2-(methylcarbamoyl)pyridin-4-
yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1 H-pyrazol-5-yl)urea - and

pharmaceutically acceptable salts, and tautomers thereof.

11. A pharmaceutical composition comprising a compound of claim 5, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

12. A pharmaceutical composition comprising the compound of claim 6, or a

pharmaceutically acceptable salt thereof, and a pharmaceéutically acceptable carrier.
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13. A pharmaceutical composition comprising the compound of claim 7, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

14. A pharmaceutical composition comprising the compound of claim 8, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically. acceptable carrier.

15. A pharmaceutical composition comprising the compound of claim 9, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

16. A pharmaceutical composition comprising the compound of claim 10, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

17. The pharmaceutical composition of claim 11, further comprising an
additive selected from the group consisting of adjuvants, excipients, diluents, and

stablilizers.

18. A pharmaceutical composition of claim 12, further comprising an additive

selected from the group consisting of adjuvants, excipients, diluents, and stablilizers.

19. A pharmaceutical composition of claim 13, further comprising an additive

selected from the group consisting of adjuvants, excipients, diluents, and stablilizers.

20. A pharmaceutical composition of claim 14, further comprising an additive

selected from the group consisting of adjuvants, excipients, diluents, and stablilizers.

21. A pharmaceutical composition of claim 15, further comprising an additive

selected from the group consisting of adjuvants, excipients, diluents, and stablilizers.

22. A pharmaceutical composition of claim 16, further comprising an additive

selected from the group consisting of adjuvants, excipients, diluents, and stablilizers.
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