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WD 2008/ 046003 PCT/ US2007/ 081098 Ki nase | nhibitors
Useful for the Treatnent of Ml eoproliferative
wor®eas®es and ot her Proliferative Diseases CrRGBEUS2007/081098
Ref erence to Related Application 5 This application
clainms the benefit of Provisional Application
60/ 850834 filed October 11, 2006. This application is
i ncorporated by reference herein. Field of the
I nvention The present invention relates to novel
kilimase Inktibitors dissfid or thediteatmentad Miplespisliferative Disedses
for the treat nentandfothear Prolfercitise ddeasesVor e
particularly, the invention is concerned with such

Cr&s@'ﬁ%@&%ﬂ@etn@élb&ﬂ%ﬁﬁh&hﬁﬂ“ ng di seases, and net hods
of synthesis of the ounds. Preferrabl

th
Thig @ g8 claims @lseeb%neﬁf @f roMasiaRAd lﬁmﬂnc@iwrbéa/fﬁﬁwgeﬁled October
Flt-3, VET,
11’?ﬁbé ngysfaé)%IF&OA%mc&gﬁg{z %SEIE? aﬁ?@zﬁ%nd di seage

pol ynor phs ther eof . 15 Background of the invention

Several nenbers of the protein kinase fam |y have been
Field ef-the ynyentioncated in the pathogenesis of various
ThdhiRbdnt GIvRhfiNEreRick Mo@@lﬂ&ﬁééefh?{iﬁittérg endlhRAARES c%ﬂgao{lﬁﬁé%seﬁﬂ

represent 1 nportant targets for treatnment of th
for dhesteaetment dSomsowd dis¢asep r Mord particilady, dhs pas@Esn2i concerned with

el evant .to this invention include anc oi d
sucy g metisPo ool SPeuTts diobiers, Paf [ RERAt oISl of the
corpERaaL. apltef@faarw hiescophpdahfag@ sl & tﬁ@mdmﬁ@n shRMBse Rtivity
cause or contribute to the Eat hogensi s of these

of GiAhdaesEdt, VESIRRd TSGR Flkdn Tartbe HFR Grtlyg e Raf kinase family
SIO ro Abl ki nase; c-Kit kinase, c-MET,
andttﬁ ?—ﬁ‘:‘ﬁﬁ WQ@%&F receptor kinase, VEGF receptor
ki nases, Flt- 3 ki nase and the Raf kinase famly. 25
G- Abl kipase is an i mportant non-receptor tyrosine
Backonaund pttheigemtiod cel | signal transduction. This
SeveRi GHEhLOHS! of ﬁl’ép‘fw 1? 836 dridtdsB ai%ﬁu éb%ogee‘?lct:l' X[ﬁ}t fn‘?l@hpéfed in the
upstream si gnal actors 1 né di ng gr owt tors,

paticogedesis vEvatoue s:sohfamaeg anch n&ﬂ@qmbla%nanm dam‘aes pod ithais rrgpresent
i zes cel |

imgogA et J2, CAHEDL ARG hessaPares Ol (HfoRTY Trative diseases

rele!vﬂx@t' wflivmg ﬁab&lt%t ifenfiét Slces, efher ﬁhnétkfﬁﬂ aFhtiBe), athé@8¢l8rosis, and
Cell Biol. 30 (1999) 9: 179) There are two nor mal

retmmiucmhmformm kkaragles qd(bllcmas«ss awhbiciAbiaveBheenTHwwn to cause or
con%l}ug(f Eﬁqﬁ%lq ?ol ]:an { ?f]th & dﬁéips%gc' ?nciusﬁelm% tk? a% fal% the oncogenic

i nase ‘domal n

fusiag t prigtetry béIPAblikkmhsemch@hhasé,Z@@ZET 168: HERH)&mﬂ@?PEGFS receptor
of the mechanistic aspects of = 1 WD 2008/ 046003
kingseyY BGFgosaptrs kowees. FHiskinresnd fioR ek kivesh daily.ecent | y

_?_ﬁg@ A1 9698 Gl Wﬁfan?ﬁoﬁifece;gﬁl {yrés%%qgﬂlas:!:]lgvolgéﬂn 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 al, Cell (2002) 108: 247). Details of the mechanistic aspects of
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N-term nal nyristolyl am no acid residue of Abl-1B has
been shown to intranolecularly occupy a hydrophobic
wW@owRe4600Dr med from al pha-helices in the C- | obRCDUS100E081098
ki nase domain. Such intranol ecul ar binding induces a
novel binding area for intranolecular 5 docking of the
SH2 domain and the SH3 domain onto the kinase domain,
thereby distorting and inhibiting the catalytic
activity of the kinase. Thus, an intricate
thisi autoishibitiea b ee renag&tbene dn@lmbéﬂﬁamr ef alt fell k20033 12: 859). The

-l g S G it AY AN B agh PabERHATG SRy

occepwal hycﬁoﬁzﬁbfb‘egodkep Hﬁrrr@dcﬂﬂérﬁ nosierRdlickd anFhed CAbOE the kinase
, referred to as the Phil adel phi a chronosong

don(liﬁ’n c Sum infeanedlpcudar endmgdn@r?@e a(ogh pindzre; arm@trr lﬂyrawolecular

docgﬁlngoﬂ%g’éarﬁgwtr ‘?%éﬁéggggt ﬁlgiﬁ dc)m al%[eHrn ?%r%?eb gene fd qmain, thereby

distbginge end tlh]i‘lbﬂhig Hﬂleﬂ aarlytige Eétn&i@'d of e bklﬁﬂé:pOI Thus, an intricate

cluster regi on (BCR) gepe, thus encod|n é@?rr%
intrpmglealar negative d%lé@ﬂ%?f the, kiggsegetuyy é% ouit by these N-

4 .
terrﬁ\ 3{%&2&5 6t b%%‘f' f%% 57%119%%&3?1%%&?& e%ﬁla@%d fg?rﬁ g)?c Aﬂ.ﬁl% lfcgmed from
a chﬁﬂdneséﬁ@lQ@ﬁnsic&ﬁtmﬂ@gﬁjt réfereedl & hmtheAb?hﬂdie@hmnclpﬁmpeome (P C.

Nof RS st Vi 1Spt PR 95 Mo DS BAT LA 81 60.

abnbﬁﬁél' &nélﬁégaﬂa@ fiEndlScafitn 0649 @Bé&&k wﬁe{bnqw@\se@ the Abl kinase
chronic nyeloid | eukem a ( is a malignancy

genofang e |bwkg¢§nt Pl oo (BGRb Eaw, g SicodimacnggbEDant proten
callgﬁ gvcﬁ-%gkggﬂ) %‘f 613& F ?&wnce ﬁ%g@ﬁédéﬁﬁ?ﬁg o?y}%lglgz% al, Proc.

Nafl e@NEE. Ul {19853) 100t BY$RS. &l epabgehxiildel. (5¥9) 480 1#99). The
been 20 linked to being causatjve of up to 10% of
berpdhlifasien pigteln dostinet inghadr sbs rocalatey rayrsiolylrten sig 68 Noeer ef
I |
ol, LR BR[0T R ng e b Rot R D B chronic
mywleidsleulddnsit (OMLI)hE€ME proa el gnanky of phmpotlemt lmrlmtmp(m:ttcmtem cells.

o B LT S R RSB s
mtﬁlaﬁﬁt@ lxﬂgh&iyﬁ@ NSuleANE 9@3[‘855 RWNhAsCal® Bébnt @s@ofAPAIMNAR been

drophobi c "region 25 of "the protein known as the
hnke@lw}‘acmg cm@mﬁtupdn 10@{0@’&@@1@@ mdthatcitel lyopheayéic henkemia.

shown t ot;h the
"B ity oF ol onb RS Setor? SR @ el Whoricd have
beehRBbWH tObind &f odadf thicaanns. BARE Hthé ﬁd.pﬂde(ﬁ ﬁﬂlﬂﬁtﬂrm@%’racﬁ twith the
at, Current Pharmaceutical Design %200

ATP bigling gemaimghle acjive gite and exegh thelgg fe%by‘ p@tﬁpetﬁlm]@ ATP for

T e
of me;ﬁeamaﬁaw as( flﬁgg)FG-amdoMannatRmT lﬁcketeﬁneaﬁt§11 Gets have been

(2004 5-867,..2 WO 2008/ 046
shopTKUsBEb 9 CREBOBE SYorRBG 83 15 Ik dtseonfpmation” pocket,

Eer&[QHA ﬁﬁeefhcbas iANGARTIT BatliYAE oY E]@ﬁﬁﬁlﬁ\iﬁ‘tLoQ.nnger et al, Current
mechani sm wherein a specific activation | oop sequence
Phaymacbgice] Pagen (2 Bn22%MY78; Bumag, 1. ef al., Current Opinion in Drug
Discovery & Development (2004) 7: 600-616; Dumas, J. et al, WO 2003068223 Al
(2003); Dumas, J., ef al, WO 9932455 Al (1999), and Wan, P.T.C., et al, Cell (2004)

116: 855-867.
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speci fic pocket on the sane protein which is referred
to as the switch control pocket (see WD 200380110049

WO 0080ui0dher detail s). Such bindi ng occurs whePCT/US2007/081098
specific amno acid 5 residues of the activation | oop
are nodified for exanple by phosphoryl ati on,
oxi dation, or nitrosylation. The binding of the
activation loop into the switch pocket results in a
conformati onal change of the protein into its active
f orfhygidisgically] kamedeKiare yfaguiata:d Beld comb@®) apfrt@8Rleactivation

me&%@éﬁ%ﬁpﬁaﬁ@%&ﬁ#aﬁﬁ%ﬁm ?%seﬂ ound ﬁl?ef fa:?s% pp Cr;tgfcfleg}}‘lds into a
spe@ﬁ@ %BBEE‘P |0hfﬂ‘i‘€r StV SothiS RARASs BTSB! A Mh€ ARERT SonBdfpocket (see
eci al human cancers including but not limted to

@@ﬁém@rfgr finthendetail)i obichdrieding ccwyavhan spepifdeamino acid
reszﬁﬁegg%tet?% gﬁtéva 1%15‘ q 5;1 d%l%rn(%g&lﬁg(? foraer}c%l%r le li){g”?ﬁ’osg %&Fa'ﬁ%n oxidation,

€y cancers, nonms,
or difrodytiodl The &ﬁh@cﬁﬁg @Mﬁﬁcﬁﬁﬂaﬁmoﬂoc@rmtmfbe mtdhdpdckﬂﬂ)n‘esults in a
secondary sites, nyelgproliferatiye dlseases chr.oni ¢

confgyatapgRa Shangeclitapricinanle &5 |3 SEg Fse. ¥l ki Kuriyan, J. Cell

(109}?@28 %el oproliferative disorders, papillary thyroid
carci’no non small cell lung cancer, nesothelioma

hyper eosi nophi li ¢ syndrone, gastrointestinal stronal

tunors oni ¢ cancers, ocul ar di seases

C
S“‘Eﬂ'&?‘&@f@'repgi‘(‘—fﬁf‘w hyper pr oliferation I eadi ng to
bl i aeRE&HAZ0 of N qir@&nf’ afn@ifon! tddNORA#PI 85, the- @reatment of
di abetic retinopathy and age-rel ated nacul ar
hypda:g@:feraaw dmeaaeheummh@n SHTCRIS] md§8pwlhdwmmﬁ¢r@ including

CRRIE F cBtafBRe thetthiRpe hon 4R, VB FRceR bancreatic

cml@@uﬁﬁbstafetdaﬁctdrl 18ng c&RBSI Brea§ @Pilideds, RIMAEK carrBAPE@¥iCE] carcinomas,
shock, Granmtnegative sepsis, toxic shock Ségdr omf
thygeid lcancer BpRYERDPY PaingYY $85d SymaF sRENdaRyT ¥ eloproliferative
disdabdiS’ f Hﬁ)‘nﬁ:n gle}léﬁgnouge% SITI:lc'rl aufr8y. nﬁ/ﬂ{tp% c' ﬁ:Ch%m{&maZ5other
sof|a3|s tefiosi's roni’c obstr I Ve pul nonary
mydb@ehﬁatl\hodleordasppﬁhllm tlysédh sesinongr abt -sweillscdl hogt cancer,
reaction, Chron's disease, ulceratlve colitis ]
g R PG NG SRR S B EStna OB AP rolonic
canE&?r SQhlar AiflaSRALRab LSS By %yﬁé}brdﬁfé}%& 195113@@ &Rl Glindness
forms thereof, aberrant fusion proteins thereof and
mclpdingnwmpdw rétmopathiesa idi séalaticc aciotathpyand Ree-rikliateds sacular

onco f or.ns theneof aberrant. f [otein
egPRRGREGT BA 4D bt DHB ph her o {ORRP Pfdfey disorder
hur@fC FRArgatfoar ﬁﬁmﬁﬁ&ﬁﬂosfpon@ﬁlﬁfs[ abferd-atfirtiy, PEBIRL RSuty arthritis,
t hereof and polynnrphs thereof, Flt-3 kinase,

sepgipcsBenhsock adeioKiesheek. Cramenagative fepsis daxicshogls syndrome, adult
f
e RSO OB bl RO el i

psohbﬁsﬁ a@ﬁtﬁnosabe:hrcmm oﬁm‘ﬂicdne pubh@iang didessee bbnancborptive diseases,
hs t her eof Ki nase, qncogeni c

graﬁﬁ’@ s%nh stafartiatht Chirs Sbn‘f 3 ol HorDUPS, ﬁfb‘{mnmmy bowel

dlsefégtj: %i:gpésﬁh snd BeLERhto: tNg:gof( laNB$Ase cs@l@é‘d)gf Blj%lfl@ﬁd% oncogenic
aberrant fusion proteins thereo

fonpm tl;emmf,pa't@nﬁmteiuetoﬁ paetding thereof and polymorphs thereof a disease caused

by a Raf kinase, oncogenic forms thereof, aberrant fusion proteins thereof and

polymorphs thereof, c-Kit kinase, oncogenic forms thereof, aberrant fusion proteins

thereof and polymorphs thereof, Fit-3 kinase, oncogenic forms thereof, aberrant fusion
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5 di sease caused by a HER ki nase, oncogenic forns
t hereof, aberrant fusion proteins thereof and
w@ologimiophs t hereof. Description of the PreferP@dUs2007/081098
Enbodi ments 10 The foll owi ng descriptions refer to
various conpounds and noieties thereof. Carbocyclyl
refers to carbon rings taken from cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptanyl,
cycl ooct anyl, norboranyl, norborenyl,
profeinsythkrb? . aad 2paigmarphk, themof] WECGFR! &ir2s. @cogtrén yibrms] Shereof,

Hal ogen refers to fluorln chl,orjne, .b i.ne, and
abefril; PistonAPRpFeip FREreoty A BRI thteoh, RRATRY kipips, concogente
fonﬁé BidredY, Sﬁ%ﬂﬁﬁ@f(ﬁ%@f&lﬁeﬁe}%ﬁf g 9@1@11‘!01_&%3 théreof, ¢-MET kinase,

el ectrons (aromaticity) shared among t ring car bon

oncagftmms fopfns gherbefagberpme ﬁcﬁanbm@immﬂ fberegf)alrd n@lympﬂéﬁ dhereef and a

rings ar en fron1 hen n
aiscBi patspiin ARERy P AR Sirtps! RBRREY oersgpte fisign proteins
1haﬁ§f§ﬁﬁmﬂﬁm@@H@ﬁMﬁbe or fused bi cyclic r|ng systens
characterized by delocalized it electrons
(aromaticity) shared anong the ring carbon or
[ AlBp ;L rogen, oxygen, or sulfur
Desgfii)gi?ﬂl%gast roeﬁeé'r%&]agg%gdd%& 121! or heterocyclic ring;
heteroaryl rings are taken from but not [imted to,

pyr.rol y furyl, thlen |, oxazolyl, .thi.azolyl,
e YL A B S AR S T
oxadi azol yl, thiadiazolyl, triazolyl, tetrazolyl,

pyridi nyl, pyr|n1d|nyl pyra2|nyl pyrlda2|nyl
Carbmyabal nyfe,rs it® d:@tby)ln ringsn thkei nfpom ¢y§b]pm3:(y|1,ypyclobutyl cyclopentyl,

| d | f h
cyclghRsls Ryt S568at b AT morse SR S5 BigRY 2toctanyt,
andaZRX22 o @Mtlyl; benzi soxazol yl, ben2|soth|azoly|,

benzi m dazol yI', ben2|n1dazolonyl benztriazol yl,
|n1dazopyr|d|nyl pyrazolopyrldlnyl 4 WO 2008/ 046003

R ERRERTARRA R GRERRORRTE: '

oxazol opyri di nyl , oxazolonopyridlnyl
|soxazolopyr|d|nyl |soth|azolopyr|d|n
Aryl refgesdp éw}qcqulmr sehbigud g msgﬁnm,cpharactenzed by delocalized ©

ele%glgiﬁ})&m{&i sﬂbr@{lamdn?hl %&]god%%rétg%lg 'o@é} least one carbocyclic

opyrl i'm nyl onopyrimdin

nng?)paéf@:}rétbyf}ﬂ dings ayd takex &oal pinayy, rnaphiﬂlyhyétralﬁdronaphﬂlyl, indenyl,
xazol opyri m di nyl, isothiazol opyrim dinyl,
ﬂFfﬁi | opyri m di nyl, dihydropurinonyl,
pyrrol opyrimdinyl, purinyl, pyrazol opyrimdinyl,
pht hal i m dyl , phthallnldlnyl pyra2|nylpyr|d|nyl
Hetply)arym mﬁqu rﬂormdmnyj*cllcpyr i firbedi agyplic mntg r3y$tems charactenzed by

delchq gegl: hg%/lieﬂwn% %ﬁqrﬁ %cét&fﬁyfm%l | nazol I}& p %Irbr})% or )fleteroatoms

mclﬁ&ﬁ‘lﬁ'rﬁ&& na%ﬂk/g'géi‘le or Lulfilr 3f taf 'léAE‘IYbne gér’ﬁﬂ(%‘bﬁg%rlﬁkérﬁwchc ring;
tetrahydroqui nol rnyl, 10 di hydroi soqui nol yl,

hetetreatrufhmylgsr oies bﬂjfﬂlll rfosinh,nigut, ndselimidede g, mypirrolyl, furyl, thienyl, oxazolyl,
thlazg'l lzogslogazz%ﬁ)yl sdthlazolyl 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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benzoxapi nyl , and benzoxazepinyl; Heterocyclyl refers

to nonocyclic rings containing carbon and heteroatons
waQ 200804600 m oxygen, nitrogen, or sulfur and wWhEr/Es2007/081098

there is not delocalized it electrons (aromaticity)

15 shared anong the ring carbon or heteroatorns;

het erocyclyl rings include, but are not limted to,

oxet anyl, azetadinyl, tetrahydrofyranyl, pyrrolidinyl,

oxazol i nyl, oxazolidinyl, thiazolinyl, thiazolidinyl,
imi@gmmpyridihylo py ﬂﬂmgdlopytidinyb,h y dhimpgvhoa@mhidirdﬂ Loxapiaaglopyridinyl,

perldjn i t hi.o olln

agﬂl PRORT I ny’lSO 28% Hmt'lm ot d¥I§ﬂ’d| olfiagalopyridinyl,

11111@&&9&1@5&(1"1‘&1; ﬁ%ﬁ(ﬂb%’lmtdﬁﬁ@ Q&ﬂlﬁéml&b@?ﬁﬂid‘%}h tHidZ@RdWitliminyl,

not ropanyl aryl refers to two or nore
ﬂnaﬁd@@@mm@m} fused ap@qzolﬂpw@mmnyln ng sys@éﬁ@lonopmmldmyl

B T O R TR T —
pyradflopyeiasitlingh)e p@il’gﬂ) cy @ktagolobpdmidieylei rphtﬂaenﬁdyl,g S phthahmldmyl

contained therein _are optjonally .linked to etr 25
pyrpenyPYiediaYloar yPyiEREnEItgnyho o PYHBEEIPRABEGEV]C orcmolmyl

unl(H(%ﬁﬁ 1Pi QUi ié(:la YStﬂ}%’o Ar QEecEﬁﬂgﬂfﬁgD Siht ¢la5a! | 8&Bodioxyl,

Let rfons e ring
benemotheaokue- hé3etrivaylons |nd:1lhydhoqgmn1|m}d,ogen dxtyeggdroqamohnyl
. #qur of t | eas ne car cI| or hete ocy% icd. -
ibYqTRISOMRRYE n ARSI e o DEHPEPIILy o Densodiazepinyl,

beﬁ@idpﬁﬁﬁ'ahﬁbkhﬁﬁﬁ?ep‘irﬁﬂlﬂ her, wherein at |east one of 30

t he monocyclic or f used blcycllc rings of the
pol y- het er oaryl sysLe?1|s taken from SdMD 2008/ 046003
098 ne r
Hetgw&y%ll %2r g?rﬁ g? rr}onﬁ)&chg Ry aci(oé ﬁm%u?% ﬁ,?réolil ﬁmd %e%?c?atgmg Pa?{\ég from

oxylgéﬁ afieedan! or QIfubeh@HOeeEl WerediS ndeidlbadized ﬁ%@Hc‘ﬂ‘o@@@Yﬁnancity)
ol y- heterocyclyl refers to two or nore nonocyclic or

shatedsandorig thyatigccarbery ok isternstoms  betatogy#iyhgnesainsbideahit are not

i L, LS, 100 P SO0, b
thiskaligpthiagblidihyls patey, iayigaryhaetidhydropgranol) divxalinyl, piperidinyl,

het eroatons wherein the rin contained therein are
mogheligdal thipmorphediayl, V\H’é?l’é?fﬁh‘gltnﬂle ixidey rtém@wllﬂﬁémyl S-dioxide,

pt p&%ﬂﬁ?} g%égﬁlggr X%Hlﬁggt em‘e:[%ﬁsij"I r%g(?nflmﬁgﬁo an ycI yl as

deflned broadly above and the other rlngs are taken

fro ei_t her 10 hetero I
PolyERIn e, Bl bBUES WP i1 fed ard BVEh dif eystems
chaPlctdPi@d e@el&&bﬁbéﬁ G el KitommatichiPs bidred %glohg the rlng carbon
connection wth a noiety refers to'the fact t
atotfnsl of heleast wins tchtboeyrtlicmng WhereibStha rings hedained MBBuumreecbgnonally
1 a 2§%§ cceptabl e | ocation on the noiety. The term
inked g frbr aces pharmaceutical |y acceptable salts
commonly used to form al kal i

Poly-heteroaryl refers to two or more monocyclic or fused bicyclic systems characterized
by delocalized 1 electrons (aromaticity) shared among the ring carbon or heteroatoms
including nitrogen, oxygen, or sulfur of at least one carbocyclic or heterocyclic ring
wherein the rings contained therein are optionally linked together, wherein at least one of

the monocyclic or fused bicyclic rings of the poly-heteroaryl system is taken from
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nmetal salts of free acids and to formaddition salts
of free bases. The nature of the salt is not
w@eioBe@b3 provided that it is PCT/US2007/081098
pharmaceuti cal | y-accept abl e. Suitabl e pharnaceutically
20 acceptable acid addition salts may be prepared from
an inorganic acid or froman organic acid. Exanples
of such inorganic acids are hydrochl oric, hydrobrom c,
hydroi odic, nitric, carbonic, sulfuric and phosphoric
hetexoargl as\phﬁogi ibaagllyo e anchcﬂumlsthﬂ:aymlge meltdenefiofr either aryl,

et Bt bFEGRI Ecsa) MORGS Bl By i ¢ aci do and

sul foni c acids, exanples of mhlch are formc, acetic,

propi oni c, succinic, 25 glycolic, gluconlc Iactlc
Polyriieferacyelat trefletscto &we rarcmozss smmepyslicoer dised rrieycligptieg ystems
con ai;]ulirﬁﬁé Ig%l‘blol aﬁlld#% erci;at&%? eh Cﬁong 'oﬂgge'iﬂ‘c 811:1‘0 &l Z&' §tifur and wherein

stearic
thefdy @ 8ty 886&0iz6d P BRBNbRC erbl‘ﬁatuﬂ@m d&fhhieﬁ mﬁ@ﬁg) theC ring carbon or
panoi c), nethanesul fonic, ethanesulfonic,
hetfzoartymls oxyesein dhe sings epitained dierein aise Ppismally 11@éiﬁ<ﬂ,owh@ﬁmcat least
enesulf X h N
ont SHEREREAF RE o PR ARGIARE By Aglchons Iy bRRL s hien fom
het@@d:ﬁ:{?}iladsl defmed Iﬁ@d(ﬁjﬁtabdimmﬁi aei dheﬁﬂngﬁbﬂeetaken from elther aryl,
pharnaceutlcally acceptable salts of free
heterearyl. @ Hetgiosy ey 4‘?&?&6%‘6@3% 3P¥:i nvent i on i ncl ude
netallic salts and organic 6 WD 2008/ 046003
PCT/ US2007/ 081098 salts. Mire preferred netallic
Lowalalsy] refetsud etraiphttordranched chaimCl -€thatlylsappr opri at e
al kali metal (group la) salts, alkaline earth netal
(group Ila) salts and other physiol ogi cal acceptable
Sutfsfﬁﬁﬁédsm corEl iSRS LabichereReR the /B Mabl MRIMNE s@RtificHMnay be
l'ithium magnesium potassium sodi um and zinc.
attaphesk torthemotpiyyteriny asesptablelonatinn anetlie nfoiedyn pri mary
am nes, secondary 5 amines, tertiary am nes and
guat ernary ammoni um salts, including in part,
Thd femﬁlkbaéﬂlm@es p@\hﬂﬁi&ht@tfﬁillﬂfaccdﬁbleﬁsdﬁs reinfoninusedito frm alkali
di benzy| et hyl enedi am ne, chl oropyocainpe,

meighgls 96 fregiagidn apd Fufarmeaddiiamysalte ab e haschel herfsgire of e salt is
not(é}#n%t ?Aﬁ&cﬁdcﬁgﬂ {fqg; A acgﬁt‘i{%ﬂ %@ceﬁp@'c@le-r[}%nta k ﬁfrﬂéjd’euﬂcaliy-
re 0 S [

ers errvati v activ oun revert
acceptabie woidiadtibioh kelts may b&v ercparerthfrdfo an enosgapliescidor from an organic

box id formof an [ dr he P
aci Pl o8 60 IreBaE K g Ve i HEARDIeH By hydEpiodic, it
car@dﬁl@@ eﬁHﬁH& bd 99&‘}Sﬁéﬁ@ deill, nA}éfl)Ei’é &t ok @RS ﬁczdsomﬁiﬂ ®e selected from

carboxylic acid form See mayer et. al Med.

ahp@hteqncy@o@mhawz(em@tpauczmalzﬂ@nc,ami h@er@ﬁquylewont%mng qrboxylic
acu%saq_dn SH’%XrEf aggig %eal’ﬁt}oélg:is 'of u.(r)t%ci onnl Je‘t)lc,uﬁlg)é o%\{\c’.s suceinic,

he Tnhven |on
glydtch @llgoniel eRet afaligStagadc Atltis ta§corﬂ'ihe glud@nid, Ollilalelc, fumaric,

i ncl udes conpounds of the formila la: Z6Jt A [ X2
pyrydc,- aspartic, glutamic, benzoic, anthranilic, mesylic, stearic, sahcyhc 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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25

NNE9 1 51la R3 R3 02 wherein Q and 2 are each
|nd|V|duaIIy and i ndependently selected fromthe group
wesoa®d3ti ng of N and C Z6, provided that bor¢iI/Qa20aT081098

@ are not simultaneously CZ6; El is selected from
the group consisting cycl opropyl, cyclobutyl,
cycl opentyl, cyclohexyl, pyrrolidinyl piperidinyl,
phenyl, thienyl, oxazolyl, thiazolyl, isoxazolyl,
i sot hiazolyl, pyrrolyl, pyrazolyl, oxadiazolyl,
salt$. Wadipazfolrgd mefall'rwsia.lts im:imﬂazbllt)alre ngiyirhided to @@Propriate alkali metal

T TR N YN A XN

me HeSl%l’l dalt§ Barl e &Hﬁ@frb&%‘h?ﬂmﬂdﬂ Bal@ﬁlﬁl ﬁ&uﬁﬁrﬁaﬁﬂk&um potassium,
nol eties; wherein Ais se eCte romt € group

sodumnsn@tzmnngferpﬁdemgamc @altﬂcgar;abfb@ta;l@ ifipim pigpersopgpines, secondary

thlen oxa oI t hi azol
el iy GG g Shaty amBpRGE s B bty sopmgigmine,
dietRGIhikie? Q- N&ﬁ@tﬂﬁlm@%@ﬂmﬁzﬂlNI‘ldlbénhylaﬂiy&hedh}ﬂmne chloroprocaine,
trlazolgﬁnotetrazol pyrazi nyl, pyrlda2|n

chofipg, adickanolgpringi Wl\{yfenﬁﬁrarﬁa%ﬁ  nPEIUEKRE &-m%ﬂiylg@camﬂe) and

hejeroaryl taken fromthe group consisting of

pryrronI furyl, thienyl, oxazolyl, 5 thiazolyl,
|soxazolyl |soth|azolyl |n1dazolyl pyrazol yl ,
oxad|azol t hi adi,azol triazol tetrazolyl
The SRy TS (Ao HOVES B sty Sgpods ity fov ek e vivo into the

act19é’ e, dF&Yéxamge hcafbokYRE Al 'f@ﬁ’r? bf En E&iv%r&é‘é )ﬂa?ftl:ékc%fénﬁed to

fromthe group conS|st|ng of indolyl, indolTny
credts @ uarmﬂullgg lapd thecisted & s@;dquenthdaw@md in lyan o Feverrg khe carboxylic

i o B e BEAEch Mo i 2B B A 0% A Lorensi el

J. PReAR. l@@t Mherzalivd, 2008 BB IO ER IMHewd enzi m dazol onyl,
benztriazolyl, |n1dazopyr|d|nyl pyrazol opyri di nyl

|n1dazolonopyr|d|nyl thlazolopyrldlnyl

t hi X
1 oxa}?% a?f?)pyy ﬂgg rﬂ%bnﬁnf; o%@%ﬁ%@vr?fgﬁz}%f Preparations and Adducts
Thd inoérioa 20d] ogeg n:bninpnmids dftheafoaholpya:i di nyl ,

i m dazopyri m di nyl, pyrazol opyri Wdinyl,

|w1dazolonopyr|n1dAnyi; X argh ridimnyl, 15

t hi azol onopyri m di n}l , Yoxazol dpydi di i# nyl ,

oxazol onopyri m di nylR Rsoxazol @pyri m di nyl,

whéréﬁ’ltgl a%al @PYFd BAG tvidddllyas@l i@l@é’ﬁe'nﬂézﬂlynéglected from the group
ropurinonyl, py rroIoeKr|n1 dinyl, purin

conpigtiag ol S pyl CrE QigNinchetinth @1 opi Qlbise nid Similiieghsly C-Z6;
pyrazi nyl pyridinyl, pyridinopyrimdinyl,
pyrinidinopyrinidinyl ci nnol i nyl, quinoxalinyl

El Oidi R&la@bd Nftbm qhe n@bUﬁ\ybonsisﬁﬁ?Ubﬁ%prBMl @blob&tyQZIc@ylbpentyl
benzodloxyl 20 benzi sothjazoline-1,1,3-triaqny

cyclnhrydr ayueHenyh pineridi.aplemwb g thienl.i pxazolyl, fhldzolyl, isoxazotyl,

mmﬂ§%§1fz%ﬁﬂﬁ§fqgk%b§bdlaze |ﬁhohﬁ&géﬁgﬁkapl nndg%%ﬂ’pyndﬁ’

pyrbaidingk azé paphyhyl ﬁ wlseran e EA u&ghs substithted vahélt @reoar pbre R16

faken from.the sisti.n
rnmeges and wheremt(].h nn is suﬂstltuted vgth 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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25 pyridyl pyridimnyl pyriinidinylpyrimdinyl,

oxazol yl pyrimdinyl, thiazolylpyrimdinyl,
“Kbmmdammbylpyr|n1d|nyl, i soxazol yppyri m di nyl , PCT/US2007/081098

i sot hi azol yl pyri m dinyl, pyrazolyl pyrimdinyl,

triazolyl pyrimdinyl, oxadiazoyl pyrim dinyl,

t hi adi azoyl pyri m di nyl, norpholinyl pyrimdinyl,

di oxot hi onor phol i nyl pyri m di nyl, and

t hi onor phol i nyl pyrim dinyl; 30 8 WO 2008/ 046003
oxaBEZH Y5 2h8din 08 10 aazolph, tesazelYicpwezivylc pylidazaibririezioph pyradinyl,

consjsting of oxetanyl, azetadinyl,
py"&%‘ﬁF’g{h §4uranyl pyrrolidi nyI , oxazol i nyl,
oxazol i d| nyl, im dazol onyl, pyranyl, thiopyranyl,

tetrahydropyran I, dloxallnyl plperldlng
Gl nfoﬁ Mitsroanyll takernfromothp mumytqnsmtmg] iob npirelb| fimy thienyl, oxazolyl,

thiag% é’p: gs%?cazo iorggétﬁ.{égglygyhma%zag ﬁﬁa%cﬁgl Gﬁlﬁia@ﬁﬁdd thiadiazolyl,

maftﬂ?lt;)telh@@@%{ hayrafi’m@l @yﬁdﬂ@nyl,stn&mbﬂt pymﬂlﬁyl aid gyrimidinyl;
substltutabl e position with one Al noiety, wherein Al

selected fromthe group consisting of A2, A3 and

GZ%" (f%%d%cﬁcﬁcsh% ef&%r%gkaj(éxg Fgé‘{zﬁlegérgﬁf{) @{%{Eﬁéétdf?%cﬁﬁl indolinyl,

1501(121(;'11);], [isdind@)itnyl, jinfaBityll (@ed3dfuratiN, ObéfzdBiely], ' Z@Bn:Nthlazolyl,
benggtg}gz?lzsg Zﬁ?nzzﬁazof 3) en(zgéq@% %’fZB %%’zqi %ﬁt :b%oiﬁigjzolyi
ben%ﬁm&gﬂ 4%%'11“11%(%% y(*?sﬁx?z&%z)%w( S Hiddko '\}Jﬁ%lgﬂi\lpymzolopfndmyl
xm@@olonzwnﬂ tiNpzZodoreriginyl,N NhigepiRnopysidieylH Nwxazelopyridinyl,
oxazg’lonopyn 1nyi)’ 1sofa%§i(op%§ﬁlyi(, 23 1sothllazolopyﬂdmyi, triazolopyridinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl, imidazolonopyrimidinyl, thiazolopyridiminyl,
thiazolonopyrimidinyl, oxazolopyridiminyl, oxazolonopyrimidinyl,
isoxazolopyrimidinyl, isothiazolopyrimidinyl, triazolopyrimidinyl, dihydropurinonyl,
pyrrolopyrimidinyl, purinyl, pyrazolopyrimidinyl, phthalimidyl, phthalimidinyl,
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 npon-fused bicyclic heteroaryl taken from the group consisting of
pyridylpyridiminyl pyrimidinylpyrimidinyl, oxazolylpyrimidinyl, thiazolylpyrimidinyl,
imidazolylpyrimidinyl, isoxazolylpyrimidinyl, isothiazolylpyrimidinyl,
pyrazolylpyrimidinyl, triazolylpyrimidinyl, oxadiazoylpyrimidinyl,
thiadiazoylpyrimidinyl, morpholinylpyrimidinyl, dioxothiomorpholinylpyrimidinyl, and
thiomorpholinylpyrimidinyl;



(z3k | -z3)1 4 v (Z3)t Nz4\ / N NN>N, ' z4V/ 0z

Z3 z4 z4 |/{ (\ (z3 \ ., Z3k Z3k 1(Z3)t | (Z3)t 3 ZAP
WO 208046003 NC OR~_ /N -0 /N_ O 0 Z4 0 RO Z4rQDUSZ47/(81098

A3 is selected fromthe group consisting of 9 WD

2008/ 046003 PCT/ US2007/081098 (Z3), N~ NN N =

(Z3), (Z3)s -(Z3), N (z3), /~-(2Z3), 57(zZ3)1 1 N N

(Z3), Z3 z2 (Z3), (Z3), (Z3), (Z3)i (Z3)c (Z3)1 \

{z3) \ \ '\ N\~ (z3)t | -(Z3), -\ (Z3)c N (Z3), I j
G4( %3)a hiebdrddyelyN takler ZBymn  khe, growpZ’ cohsibling (a£3px¢t@mB)l, azétadinyl,

tetrphﬁ?@%nyi;l}:yqﬂhd@y ’ZS?&OIN“{lk gq( f)ﬁiﬁwlz 11%{1:12% lfn(l 3) ipytranyl
thi%{'\'teﬁ@dr%gvréﬂyi Valo\}@hﬁzvlvpllpeﬁdnﬂy!z?’ﬁlb{}ﬁ%ﬁ)lﬁl 4B hohnyl
thiomprhdlirgh oS- mmie zeomom@omlyll & dn@qdqampqramm@zmnm oxepmyl

5 dmzepmy% t?c%lagclt grgd ﬂ({n%’o ép@igylgr oup consi sting of

The A ring is substituted at any substitutable position with one Al moiety, wherein Al is
selected from the group consisting of A2, A3 and A4;

10 A2 is selected from the group consisting of

[

ey * £t s (Za)t & e i (23)1 *

~ \/(23)1 S p N ~ ~ SN N

| 23y | 24 f - [ @3y | _(23)t1 @3y | @3y | P
/ /\ , N\___; =73 . ) Q A . ) s L .

73 ’23\"N\ N O'ZS o - \— b-g
/(23)t (23 5 (23}
N’O d PO \—\NH | ,

Z3)t (23) (ze;)1 23y Z3h
| KL/ | /
—(23), | “—(23), —(23)z m(za)l N
. \

=N z3 \—-—s ' \/ N’NH N\J \,IJ

(L /za)t (.za)I (zs)(
\) gﬁ—(zs)z ’\Q_(ZB}'
<.|ﬂN \ J N\

A3 is selected from the group consisting of



10 WD 2008/ 046003 PCT/ US2007/ 081098 wR if if Ri RR RR

(Z3)i (Z3), (Z3), (Z3)i (Z3) (73), Z4 NVI NV Z4~N
WOR00SW4GWTZA Z6 ' N N V2 Z4 V2 V ZA V RR R+ f PCT/URRIHE81098

(23), (73), (Z3)i (Z3): (Z3), (Z3), 26 VI VI ZA\ N

NNZ6 fN Z4-NN- Z4 0 N-Z4, V2 -N V1, Z6 RL3 V2 R13 V2

RI3 Z4 wWR RF tR RR s+ R (Z3)i (Z3), 4C( z3), (7.3),

(z3), Zz3), Z4 ZA/ V VI ~/ NN/ N V20 V1 V2N Z4

Z4'N- NON 26 NV 26 V RI3 R3 VI R3 ze R13 R13 24

*3 zaZ3 RR (23), 1 (3Z3), If/\ Z4 N /g
al —3)Z _Z3V\:h in th rrboIN | N
TR ¥ For &3:;1' N
; e n -k~J ind cgtes er a %at ratl,\r e
u atur atm bond23)15 tA@»A ri nNgsyj s’ optiamally @ (Z3),
substituted with qpe or noke RZ;:F\‘eUes X2 1S
ect ed om t he igr oup i sti gj\_mCl| al kyl T
AG2ITB ) br ed, al @nan (zm on i n ELAi's™
5 g re%l nked he ‘N 1 9ro l f fzzaﬁruka I&’%N

#*

\/(23)2 7
- /(23). (23)s
. 26 e, ] ¥ A
“Ria

R1i4

A4 is selected from the group consisting of

10



10

10 X3 is selected fromthe group consisting of
-¢(=0-, -0-, -O(CH2)"-, - S-(CH2)"-, -NR3- (CH2)"-

WO DOGOHBYY O, - 0- (CH2) g- NR3-, - N(R3) - ( CH2) g- NEGBYIS2007/081098

-(CH2)"-N(R4) - (=0 -, - (CH2)"N(R4)-C(=0) (CH2) " -
-(CH2)"-C(=O N(R4) -, -(CH2)p-, C2-Csal kenyl, C2-

Chal kynyl , and C3- CchcI oal kyl and wherein the carbon
atonms of -(CH2),i -(CH2)g-, 11 WO 2008/ 046003

PCT/ US2007/ 081098 (CH2) , C2-Chal kenyl, and

hk-@(y ar oﬁin@l a VARSI
R13 24

;’* =N( OR6),

(23); (23)t
r y B
1 5
( ), H R55

¢
( R13

( CH2) nC( O RS, andZ"(cm)nfé‘s in the
event tHat Z2 contai’ns an al kyl or al kyl ene noi ety,
such Vi ‘i es may Further 20 substituted with one
or moile OBaIzkyI|s each Z3 is independently and

|nd|“\/| ally selfect®d fromthe group consisting of H,
GZ@%‘ZNWJ wd C3- Cral kyl, C3-CBcarbocyclyl,

II._

hal f 1%fbr al’kyl wherein the alkyl noiety
can partlally or” fuIIy fluorinated, cyano,

andhwlthreir ylhe symétoh 6%y is thr ppink 61 ﬁ%)@kﬂ(t@)he, A (iRg o2 Ng(r@la |a;
-N(R4) C(O) R8, (R3)2NS02-, (R4)2NS02-, -N(R4)S02R5, -
N(R4) SO2R8, -(CH2)nN(R3)2, -(CH2)nN(R4)2,

and- x@(e?é*lﬁ)gl\l(nﬁéch%s eithdr@ah@ieLCor Ghaatukattd borrdN( R3) (CH2) gO-C

1- C6al kyl, -N(R3) (CH2)gN(R4)2, -Q(CH2)gR5

-NR3(CH2)gR5 - C(OR5, -C(OR8, -R5, and nitro; 30 in
the e . t kyI ene

tho TSPl Pl A2 e Ko ety Tt wi e
one or nore C 1-C6al kyls; 12

X2 is selected from the group consisting of C1-C6 alkyl, C2-C6 branched alkyl, and a

direct bond wherein E1 is directly linked to the NR3 group of formula Ia;

X3 is selected from the group consisting of -C(=0)-, -O-, ~-O-(CHa}y~, -S-(CH2),-, -NR3-
(CHa)y, -O-(CH2)q-O-, -O-(CH3)¢-NR3-, -N(R3)-(CH2)¢-N(R3)-, -(CH2)n-N(R4)-C(=0)-,

<(CH)n-N(R4)-C(=0)(CH2)n, -(CH2)n-C(=O)N(R4)-, -(CHa)p-, C2-C5alkenyl,

C5alkynyl, and C3-Cécycloalkyl and wherein the carbon atoms of -(CHa)y-, -(CHa)g-, -

11
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WD 2008/ 046003 PCT/ US2007/ 081098 each z4 is
i ndependently and individually selected fromthe group
weeonshsiphg of H O - C6al kyl, hydroxyC2- Céal kpeT/US2007/081098
Cl - Coal koxyC2- Céal kyl -, (R4)2N-C2- Ceal kyl -, (R4)2N-
C2- C6al kyl N( R4) - C2- Coéal kyl -,
(R4) 2N- C2- Coal kyl - O C2- Ceal kyl - (R4)2NC(O-C 1 5
Céal kyl -, carboxyC | -C6al kyl -, C 1-C6al koxycar bonyl C
1- C6al kyl -, -C2- C6al kyl N(R4) C(O R8, R8- C(NR3) -
(CHz%G,ZG!B—CSaIE@ﬁ and CER)Jaltynyt (nGid2ipn @X3 -hGHRY ﬁ.lrther substituted by
CH2) gQ( CH2) n4, - (CH2) gNR3(CH2) nd,
one. éi“E% dnHA, - (CH2) gNHC( O ( CH2) nR5,
- (CH2) gC( O NH( CH2) gR5, - (CH2) gC(O) R5 (CH2)90C(0) RS,
- (CH2) gR5, - (CH2) gNR4( CH2) gR5, and q A CH2) gR5;
vV, M, mldt W& ewemecht htaiep@zrlecﬁm@dnsesawhabllw kelentedhl cthe group
ié %/f é noi eties may be further substituted with
congiRat 1- Céal kyl s; each Z6 is independently and
i ndividually selected fromthe gr oup consi sting of H,
Cl- 15 Coal kyl, branched C3-Cral k hydr oxyl
eachy4} dﬁyl@iemﬁméw anghindiyidpely celes n@ﬁ’@’d theam@wn consisting of

hyd%%g‘s%a))f(o -!Cégll%? ancl?gs%?% #}HCﬁ?(LI'BX 1 ﬁ%«goky(}l -Cé6alkyl-, cyano,

(R30aN- CG(RMB@XV (RAGINCI6EbA I VIE, hl(ﬁ4)zN)Mklem4:}m (R4)2NCZ-

ol e, el H o RSN 1 AAMN oy,

carbdxyei Q&dahal kYbIV@@dllﬁix@'cérB&ﬁ-l kyl C'ISC(fa‘l‘!J:dx.Y/ceQ'ﬁonyl(?I -Céalkyl-,
partially fluorinated, ¢yano,” 20 fluoroC 1 I"kKoxy

(RAMMNF®-n REENSOey| -$Q:R Tl FFOBRS, pa(ﬂszN@M)‘@(QbR&naﬁé@)Rg =0,

=N{')% %@(Q@%ﬁ“)@g&' 93'( R@z&%?%ﬁ%@gﬁmm (CH2),O(CH,),G4,

(CHNNBSYCE5R)ae@: DCL- -(CBig) KRI3(CHN(ERB) ( CH2JOm) B RCH,), G4,

(CHZQOé;H@z{% érp%sn P‘J 53 &é{)@ﬁ?@NH&(@@,nG¢C(O)]$IHé(O)2R8
(CHRI I &) o R RID) et By QSR

(CHR2,J(O)BE|-gii9LDC @ISt frel -gEHYRRE0nsi st i ng of
Z3-substituted aryl, Z3-substituted G,
Z3-substituted 4, Cl-C6al kyl, branched C3-C8al kyl ,

in t%—%véﬁ' l?l?'.:{t 'EZ%C@L‘E‘M@% gl%%fi&bﬁﬁﬂéhé/ knoiddy, dsfu@Pf H&Eue%ﬁw‘b(e further

hydr oxyl branched , hydroXyl substituted
subgBuies vatthomyae nydre Cleyeatigds:- C6al kyl -, cyano substit uted

branched C3 30 C6al kyl -, cyano substituted

C3- C8car bocycl yl -, (R4)2NC(O d -Ceal kyl -, (R4)2NC(O
each W3Sk |1ﬁde61€Beﬁﬂ§lraﬁ@ @xﬁjjlﬁaumaééwﬂted from4he @ﬁ(u?)conmstmg of H, C1-

substituted C8car boc | uoro
C@Lgadsbm@wscw/am@@%&;&mmamr@gen el rCoRkkyl wherein

I

the %y% 61,161 1€ gzgrtlgl?}'; bk ¥ Bléxtﬁga,téd; aéy@oél 1{}%} \ifmnnél?t(lelox 0xo,
(R30M(ﬂ)KXR4EN®Q©)—L SN(RH)CS(CDR&D(MéMCDzy, (ﬂ?l@@fﬂ@ha,tMRﬂr)SOzRS, -
N(R4)SO3R8, -(CH3),N(R3)2, -(CH2):N(R4)z, ~O(CH2)}N(R4),, -O(CH»),0-C1-C6alkyl,
-N(R3)(CH)q0-C1-Céalkyl, -N(R3}(CH)N(R4);, -O(CHz)qR5, -NR3(CHz)R5, -

C(O)RS, -C(O)R8, -R3, and nitro;

H

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

substituted with one or more C1-Cé6alkyls;

12
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each R3 is independently and individually selected
fromthe group consisting of H d - 5 C6al kyl,

whe@sohem C3- C7al kyl , C3-Crcycl oal kyl, and PCT/US2007/081098
Z3-substituted phenyl-; each R4 is independently and
individual ly selected fromthe group consisting of H,
d - Co6al kyl, hydroxyC 1-C6al kyl -, di hydroxyC 1-C
6al kyl -, C | -C6al koxyC 1-C6al kyl -, branched
C3- Cral kyl -, branched hydroxyC | -C6al kyl-, branched C
1- C6al koxyC I 10 C6al kyl -, branched

eac]gl hyd% aI k n‘(cbj'qg&ﬁg'(z %9?@&6%7%?1@I_tb§ g@(.\é)c%stmg of H, Ci-

t : ) )
C64 %Car g%tf% @6)@1{5/1 ho;'ﬂ C@%kbxySLeBhiK ?}J eRl4),N-C2-C6alkyl-, (R4);N

clyl-, al koxy substitu

cz-ceal@www;eq:@afkyl ,di (RAMMNGLPHCoBghO-C2tEGdkyl-  (R4):NC(0)-C1-

C63§%aecggﬁ{jg ‘ih&ﬁ?lﬁaﬁw é%\)ﬁ@% %’g@eﬂ?@ﬁ ﬂ@g’r oup

. ! ' 4 3
Céd}l%qﬁ\(l&glcg@)ﬂ, Rgﬁf@( bﬁ’d) % BRSNAURS, 6@&5)961 n,(tHE)nGﬁ (CHz)q

C/ 11 a# C)-
O(GH2)4@A , u(@iazo@Hz)n@h RACK:NNRAEIH2)n G 1(CH4)qERé(CHz)nG4 -

SRR 8,85, 30T e o,

-(CHRR ¥,i-(Uia) VR $@ B3 Red adid @GHLRO(@HORS;consi sting of O -
ZE])Q%Ga kyI11 branched C3-Cral Eyl CSEIDSC80ar bocycl yl ,

phenyl, Gl, and 4; each R7 is mdependently and
| . o )
in t@gﬁéé%% Z{ﬂcoﬁ%ﬁ%ﬁ% ] &%1}(2)@/11&?%%,%@1‘? hRfidtRd iy B8 further
substithted mothytR-cCoairk ¢l -C6allddG6al koxyC2- Coal kyl -

branched C3-Cral kyl -, branched hydroxyC2-C6 al kyl -
branched C2- C6al koxyC2 25 C6al kyl -, branched

Hllzlayglr Eretefi ke kndivid04HPIeiiReed frékie )z fH, Cl-
eae 1 lm% % C%égrbzglggclyl hydronggus@ubsilf?lhgt%d

q:@dg()}ft[}yplkyl dlyderyl, }g/dﬁgwf;‘ﬂ tt6atkyl, hydroxyC2-C6 branched
s @ i e e TR o e
braftEéd @2@%&1@&#@9&1 -Cé6alkylthio, (R3);N-, -N(R3)CORS, (R4):N-, -R5, -
N(R4)C(O)R8, -N(R3)SO;R6, -C(ON(R3):, -C(O)N(R4),, -C(O)R5, -SO,NHR4,
halogen, fluoroC1-Céalkyl wherein the alkyl is fully or partially fluorinated, cyano,
fluoroC1-Céalkoxy wherein the alkyl is fully or partially fluorinated, -O(CH3)qN(R4)o, -
N(R3)(CH)qN(R4);, -O(CH;),0-C1-Céalkyl, ~O(CHz)(N(R4);, -N(R3)(CH3),O-DC1-~
Coalkyl, -N(R3)(CH2)jN(R4),, -O(CH:)RS5, and -N(R3}(CHz)qR5, -(NR3)R17, -
(O)R17, -(8)R17, -(CH2)sR17, -(CH2),G1, -(CH),G4, -(CH2);0(CH),GI, -
(CH2)O(CH7),G4, -(CH,)gN(R3)(CH2),G1, and -(CHz)qNR3(CH3),G4;

each R2 is selected from the group consisting of Z3-substituted aryl, Z3-substituted G1,
Z3-substituted G4, CI1-Céalkyl, branched C3-C8alkyl, R19 substituted C3-
C8carbocyclyl, hydroxylC1-Céalky, hydroxyl branched C3-Céalkyl-, hydroxyl
substituted C3-C8carbocyclyl-, cyanoC1-Céalkyl-, cyano substituted branched C3-
Céalkyl-, cyano substituted C3-C8carbocyclyl-, (R4);NC(O)C1-Cé6alkyl-, (R4),NC(O)
substituted branched C3-C6alkyl-, (R4);NC(O) substituted C3-C8carbocyelyl-, fluoroC1-

13
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each R8 is independently and individually selected

fromthe group consisting of CI| - C6al kyl, branched
wENedHow3/l , fl uoroC 1-C6al kyl wherein the al kRCT/I83081/¢81098

is partially or fully fluorinated, C3-C8carbocyclyl,

Z3-substituted phenyl -, Z3-substituted phenyl d -

Coal kyl -, Z3-substituted A -, Z3-substituted

Gl- C1- Cbal kyl -, Z2-substituted 4-, Z2- 5 substituted

(A- C1- Ceal kyl -, OH, Cl1-C6al koxy, N(R3)2, N(R4)2, and
CodReyl wigettin e alkyl isdepe Bﬂﬁ:ﬁ‘tzhﬂly Aocrinandi, haldged, Icyanxe IHeCeadkoxy,

fromthe gr oup consi of H, E‘l C 1- Cﬁ kxl., 4
andfiugreh kG oatkory 1E§FI‘“'“€3‘ gyrup dsiully|or partiahy fludrinated;
phenyl - d - C6al kyl -, - (CHAG 1, and -(CH2)" G4; 10 each

R10 i s i ndependent I y and individually selected from
eachR8 wriodgpendemtly sind rigdisfdud(p btlect@D o 138 arduypl consisting of H, C1-

cosiln Habeh s PG e Ao Zarlidiedes PR he

group consisting of H d- 15 C6al kyl, branched

eacﬁ’%{ﬁ{%qFg%ﬂend&ﬁlﬁlbﬁﬁﬁﬁﬁ&iduaﬂ%@éi@éfé’&%@ﬁ?ﬁla g‘z‘dmé) con31st1ng of H, C1-
xyC2- " Cral kyl OcC
C6dlkﬂ6allky;dlmxy&ia(€6ﬁikxl€ 1d¢@drwm C@kﬂ* Cl -CéalkoxyC1-Coalkyl-,

br@c%fgzﬁ‘%g%g@ ﬁ éncgfckcgﬁ\rk @f@ggﬁc&% ﬁ%@ﬁlgwl -C6alkoxyCl-

C2- N 2N— ]
cagg_xfi & %g%ulgsélh (Rf &tsl.@@lz C6(11R§rb— RY)ZO( cmzm)pas

CH2 ®) R
(CHpAHOIN LB £y (CHab YOS o ) GDIRB, C3-Ceambbaselyl, hydroryl

sub%_e%%%?%fzﬁt@%é@-@ ﬁgoxgg %t‘%%\%? ,@9 r‘%'g%ﬁg%&g{ ihydroxyl

substtdd) CEC 3 carbédy2)yd-, Gdd -(CHoLR2Y;' O CH2) " GL,
-(CH2) . CH2) 1A, -(CH2)"N(R3)(CH2),Gl, and - (CH2)™
N(R3) (CH2)" (4; 25 each R14 is independently and

eacé?{%pigﬁq E@r}@én@f gﬁgﬁggbu&&mgg&g&eg 'ﬁ%h‘pthﬁ %ﬂfuﬁa%hﬁ&n@f ofth,

FC3-fCrar b”écy’i‘:l ylIf; efich R16 i ¢’ i nd pende Tand I

O on ) A i he

hal ogen, fl uoro -
rml ety can be part| al | y‘4or fully fluorinated, cyano,

rox%%%%%é@fg% is e@gp%%f\ﬁ{m 008(@&%@3@?%&?’% al kyl

nolety can be partially or fully fluorinated, -
N(R3)2, -N(R4)2, and nitro; each R17 is taken fromthe

eachrRGps custeperidentiy apﬁ dndividunliy lisclhgtr:d frppn el groupfagngisting of Cl-
conbyr Reagsr AR o GRAES i YA S 1

t hi adi azol yI triazol yI tetrazolyl, pyrazinyl,
GByH dazinyl, triazi n& oxet anyl , azetadi nyl,
cacheR # hyderspdenilyyand indixrilnyelected om meuas%p consistipg of H, C1-

cehRiPPYRRRIN ye L €ENIRAY.AT ARWaRINcn-Coalkyl-,  C2-CéalkoxyC2-Céalkyl-,
branched C3-C7alkyl-, branched hydroxyC2-C6 alkyl-, branched C2-Cé6alkoxyC2-
Céalkyl-, branched dihydroxyC2-Céalkyl-, -(CH2}RS, -(CH2,C(O)RS5, -
(CH,),C(O)OR3, C3-C8carbocyclyl, hydroxyl substituted C3-C8carbocyclyl-, alkoxy
substituted C3-C8carbocyclyl-, dihydroxy substituted C3-C8carbocyclyl, and -
(CH2)nR17;

14
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30

di oxal i nyl, azepinyl, oxepinyl, diazepinyl,
pyrrolidinyl, and piperidinyl; 10 wherein RLl7 can be
wo oskei0osubstituted with one or nore Z2, Z3 oPCT4S2007/081098
noi eties; R18 is independently and individually
sel ected fromthe group consisting of hydrogen,
Cl- Coal kyl, branched C3-Cral kyl, C3-C8carbocyclyl,
hal ogen, fluorood -C6al kyl wherein the al kyl noiety
can be partially or fully fluorinated, cyano,

eachFH X ¥ldepdadbntlyl BndaliauMly bdietesd Goilr BRagrsox womdistingj of C1-
the al kyl noiety can begﬁarti ally or full

Coglkylobranehed &3-0?«1}:@) fluoro F@ga}lgyl @w@%m%%/yl ,moaiﬁté[ is partially or

nidro; 9 - ; | Bat r
futl] lePinal@R CoTe g oo ki el JURYE, P PR nStiyiC)
Cédlhg-, o Beybstitvosts G3t,i Zysuifsti@itdd GTEA1-Kphlkshgd ZBrsabstitatdd G4-, Z2-

C3- Cgal kyl , hydro | ky nd XY. | a _are
subsuige R 1o kb by M R aBf B 26y

cyclize to forma C3-C7 heterocyclyl ring; 25 and n

is 0-6; pis 1-4, qis 2-6; r isOor 1; t is 1-3, v
each ®91s orde@gndemily md indivptuelly sdectedfromchy grond sowdistingronil, &', C1-

coafuln, Rengie ERERRHR KRG a oRty ety PR EREGoll, -
(CHZ?HGI‘JEJ‘;&%CHQJ“G4J' j\ \ HNHI~HH NN N 1.1 Conpounds
0

Fornul'a I'a which exenplify preferred ,4 and X2-E1
Moieties In a preferred enbodi nent of conpounds of

coch T Bebhnd SR ARy SRR RBHSIL BTy o bppogont
COC1-Wiselkel, ACLRIR(R4),] OF, C3-@oallaxgl ptld -NIR2) ;1 Conpounds  of

Formul a 11b which exenplify preferred Al Mieties In a
preferred enbodi nent of conpounds of fornula 1-1 b,

cacRH19 i§ 9{&%8&{&&13!3 &YPindividually selected from the group consisting of H, C1-
Céalkyl, branched C3-C7alkyl, carbocyclyl, hydroxyC2-C7alkyl, C1-Co6alkoxyC2-
C7alkyl-, (R4),NC(0)-, (R4),NC(0)C1-Céalkyl-, carboxyCl-Céalkyl-, CI-
C6alkoxycarbonyl-, C1-C6alkoxycarbonylC1-Céalkyl-, (R4):N-C2-Céalkyl-, (R4);N-
C2-C6alkyIN(R4)(CHz)g-, R5-C2-C6alkyIN(R4)Y(CHy)q-, (R4):N-C2-CoalkylO(CHz)q-,
R5-C2-C6alkylO(CHz)g-, -(CH2){N(R4)C(O)R8, aryl, arylC1-Céalkyl, aryloxyC2-
Céalkyl-, arylaminoC2-C6alkyl-, C1-CéalkoxycarbonylC1-Céalkyl-, -C2-
C6alkyIN(R4)C(O)R8, R8C(=NR3)-, -SO;R8, -CORSB, -(CH2),Gl, ~(CHz),-G4, -
(CH2)yO(CH,),G1, -(CH2),O(CH2),G4, ~(CH2)oN(R3)(CH2).G1, and -
(CH2)nN(R3)(CH2)uG4;

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 ClI-

Céalkyl, branched C3-C7alkyl, C3-C8 carbocyclyl, halogen, fluoro C1-Cé6alkyl wherein
the alkyl moiety can be partially or fully fluorinated, cyano, hydroxyl, C1-Céalkoxy,

15
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10 structures of formula I-1 c: (R (3)] Z6)t R2

"NIN-\J I-Ic Az |l I (Rlak HH 1.1.2 Conpounds of
WaO-200804603 b whi ch exenplify preferred Al Mi et PEBUSI00EH081098

preferred enbodi nent of conpounds of fornula I-1b,

sai d conmpounds have 15 structures of formula I1-1 d (

66R ), (z6k A3 NNI-1d HH (R18)1 1.1.3 Conpounds of

Formula 1-1 b which exenplify preferred Al Mieties In

a preferred enbodi nent of conmpounds of fornula I-1b,

flucyeC LCsampRy Mkrdiavie #ltyl uabiene sanibef piriallyaot filllye fibrivded, -
2008/ 046003 PCT/ US2007/ 081098 72 ZBX N-N~\ I|-le , A
NB&2%, tIN(RYREgY nitrgy) 4 1. 1. 4 More preferred conpounds of
Section 1.1 In a preferred enbodi nrent of conpounds
from Section 1.1, said conmpounds have 5 structures of
each @1k aakden ffom (IRl Glosp cdtipriding\phZeyl, shphtyyl~pyrrelyl, finyl, thienyl,
l-if Yl 8)1 HH1 1. 5.Conmpounds of .Section .1.1.4..
Qxa\%ﬁ’lﬁ’{a ﬁli”éécli%r e ORI By amb‘ﬁﬁzfolﬂr eﬂwéﬁcggldi Q&pdiazolyl.
thia@faz6QIRANAST, ktRILISECyrinh,; I, Cr @ SRpR WRdGn{ia weetadinyl,
lastarzugt ur es glf for rrll?lggﬂ}ir In%l: %‘Rﬁ%&g@l s i Y
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-C6alkyl, branched C3-C7alkyl, C3-C8carbocyclyl, halogen, fluoroCl1-Céalkyl
wherein the alkyl moiety can be partially or fully fluorinated, cyano, hydroxyl, C1-
C6alkoxy, fluoroC1-C6alkoxy wherein the alkyl moiety can be partially or fully
fluorinated, -N(R3),, -N(R4),, C2-C3alkynyl, and nitro;

R19 is H or C1-Coalkyl;

wherein two R3 or R4 moieties are independently and individually taken from the group
consisting of C1-Cé6alky! and branched C3-C6alkyl, hydroxyalkyl, and alkoxyalkyl and
are attached to the same nitrogen atom, said moieties may cyclize to form a C3-C7
heterocyelyl ring;

andnis 0-6;pis 1-4;qis 2-6;risOor 1;tis 1-3,vis 1l or 2;

with the proviso that compounds of formula Ia can not be

16



Al N\ . NI-1g AN~1 10 HH F 1.1.6 Conpounds of

Section 1.1.5 with a nore preferred Al noieties In a
worerg/ogioef er red enbodi ment of conpounds from SBCE/US2907/081098

1.1.5, said conpounds have structures of formula

l-1b: Rib \\ zZ6 1-1h N AIN | HHF 15 Werein A

is selected fromthe group consisting of (Z3)t (ZA Z3

(z3), I 1 j (Z3)t (Z3), NZ3j (Z3)s p NSNO NZ3

Z3~S \51=N Cfr3r cNN2Z4 Z3 | Xs ss \ \ /(Z3),

(l\/pt {Z3)s ( (Z3)aV I {ZS)t N, 0 z3 ] /NZ t-0

N/"/ V2 NvlI 323 Z418V\02 )

N
usm @8 of n th . n’.&;lp
err h~a re preferre
enb di'ment of' conmpou ds from §ect| said
co@nds have @

¥ N

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

of formula I-1b:

(R3 a)t /za)l
R2
|

’A“Ni /K, I-1b
J I
H H

A (Rm
wherein the A ring is pyrazolyl.
1.1.1  Compounds of Formula I-1b which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-1b, said compounds have

structures of formula I-1c¢:

(Ri)l /za)l
I e W
AL LI e

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

M,A-.Nj\ j\, I-id

I R18
n { h

structures of formula I-1d

)
H
1.1.3  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-1e

17
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structures of formula I- li: RB T Z6 ,AL N Al i N5
HHF wherein Z6 is -C(ONHR4, -NHR4 or RI19
W@ st ed pyrazole; 1.2 Conpounds of For mul BCT/ES2007/081098

whi ch exenplify preferred A and X2-E1 Mieties In a
preferred enbodi nent of conmpounds of formula |la, said
conpounds have structures of fornmula I-2a: (Rl s)1

z6X Al OC ANH~~ |-2a 10 HH (R18)~ Were in the A

ring is isoxazolyl. 1.2.1 Cbnpounds of Formula I-2a

whi ch exenplify preferre tohes In a preferred
enbodi nent of conpoend nﬁ? |-2a, said
conmpounds have strﬁct ;L%& l@ge | - 2b: (R16), ,
(Z6)1 R 2 _~~'1mf 2K NK-\ (RJBH bA2I | (R18N 15 H H

1. 2.2 Conpounds of Fdtmila |-2a which exenplify
preferred Al Mieties In a preferred enbodi nent of

conmpounds of fornula I- %Id conmpounds have
1.1.4+ {Meseur ¢/e17ee corpperngs of S%féw”(dla) 1 26)1 EZ2 A3 AN-N\J

d
i {58 AR O Bl oo oy anes b

sﬁuﬁm&ﬁeﬁﬁmﬁnénbbﬂlnent of conpounds of fornula I-2a,
sai d conpounds have sgggctures of formula I-2d: 19

AiL/<T‘m

(R1B)‘

1.1.5 Compounds of Section 1.1.4 with preferred R16 moieties

In a preferred embodiment of compounds from Section /.7.4, said compounds have

Rs’\ Z6

o 2N RN Sy
N T 2N I-lg
|
H F

1.1.6 Compounds of Section 1.1.5 with a more preferred A1 moieties

structures of formula I-1g:

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

structures of formula I-1h:

’|“
H

% )’E;/ \/\(ZB

Wherein Al is selected from the group consxstlng of

aw
3
I:;E_wn ,/@h /[j:}aw —(Z3h \fj
N"O O\____,r Z3 (l

\._.—
Z3 s -5

¢ Z3% /¢ —{Z3)

z3 \—-—-o

18
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WD 2008/ 046003 PCT/ US2007/ 081098 (R16)t (Z6)1 NN~\J
l-2d A4 HI (R18)~ H 1.2.4 More preferred conpounds
wWo00See00dN 1.2 In a preferred enbodi ment of cRCHUSANAT081098
from Section 1.2, said conmpounds have structures of
formula 1-2e: (R16h jO© 26 ~r NL/ NIl-2¢6 5 A H
(R18) ( H 1.2.5 Conpounds of Section 1.2.4 with
preferred RL6 noieties In a preferred enbodi nent of
conpounds from Section 1.2.4, said conpounds have
structures of formula 1-2 R2 R~~02z26 A A NN\ \iN
HHF 10 1.2.6 Conpounds of Section 1.2.5 with a
11 &or@rm@we’f pletechon fdievited Make BrefeT e £ Brisfieed

In agggn%jﬂu%%QE% OhbSAMRAVSES N o?lg?sg?&tn's(%@tzén 2] % S%jalé:g%omﬂs have

ave structur or mul -
strudturdy of férnidld -2g H H F Wherein Al is sel ected fromthe
group consi sting of (ZS% E (23)t J (Z3)11 z3(Z3) 41,
5\, f-NCN~NN Z4

7 2(23)p, (23)= 7
737 (23) |( ()23)~|(z/§\ j:}ﬁg (%3) Nw0 z3 ~ N

AT
HooHF

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

of formula 1-2a:

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 1-2a, said compounds have

structures of formula I-2b:

(Rl s), (za)l

OU i-2b

I E
Ll (R1a),

1.2.2  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-2¢:
{R18) Z6),
NN
| Ao
A3’A\NJ\N/k/\J '\/ﬁl I2¢
H 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;
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5

Z3UW0 I=N\9% /. N Z3 V2 Nvi zZ3 15 z4 1.2.7
Conpounds of Section 1.2.5 with a nore preferred Z6
worpi0eni®es 20 WO 2008/ 046003 PCT/ US2007/ 081098PCT/HS2007/081098
nore preferred enbodi nent of conmpounds from Section
1.2.5, said conpounds have structures of formula
I-2h: ae RR OO0 zZ6 1 i 1-2h AIAANj~ N HHF
wherein Z6 is -C(ONHR4, -NHR4 or R19 substituted
pyrazole; 5 1.3 Conpounds of Formula la which
exenplify preferred Aa 8X2- E1 ieties In a
preferred enbodi msnth2 rgftf of formula la, said
conmpounds have stru;aLuJQs | gal - 3a: (R16),
(Z6)i R2 .0 iANN [Ba |AI mab, (R18)t wherein the A
ring is t hi enyl. 10 1 3.1 Conpounds of Fornula |-3a
1.2vihi darepefoptddicpmpoehdsraf Secitiln Mbi eties In a preferred

enbodi nent of  conpounds of
In G OB Ao SHERHeR) L cpapaudsy EPS Seftien 12 Saedorpousds. have
strRRArE O fhemul M MEN ~\J 1-3b A2 1 1 (R18)~ HH1.3.2
Conmpounds of Fornula Ix which exenplify preferred Al

Moi eties 15 In a preferfEu errbodl rrent of conpounds of
fornmula 1-3a, sai d‘zc
ﬁ{p / K/N I-2e

/A\
i {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 [-21

2 Rgé\ 0 ./\r 2
j\rr%/'/ \'K/N I-2f

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

™

& z6

oo PO
Y]

Wherein Al is selected from the group consisting of

(zcm i
~ @3); ~ / =
7, | e / (23), «—(23), 7J 2 |l @
\ + /C_— * <'1 ' . H

structures of formula I-2g:

573
N-—0 "J -N N Neza
z
~ S o %( 3 \
[ Jea e oo 1 o
N Q i N
2 s _bos 23— and
3 \=|-N AN u/\fw
z3 ? If vt 3

1.2.7 Compounds of Section 1.2.5 with a more preferred Z6 moieties
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structures of formula I-3c: (R16)t Z64 A3 Al-3e H
(R18}~ H 1.3.3 Conpounds of Formula |-3a which
W@2eap4a0d3y preferred Al Mieties I n a preferreRCT/US2007/081098
enbodi nent of conpounds of fornula I-3a, said
conmpounds have 20 structures of fornula 1-3d: (Rl 6)t
Z6)t ,A, NINNJ I-3d A4 | | (R16X 21 WO 2008/ 046003
PCT/ US2007/ 081098 1.3.4 Mrre preferred conpounds of
Section 1.3 In a preferred enbodi nent of conpounds
In 4 more eftied Rmbodimend bfcanpuads emhSucton $1 shidroesmpotinds have
forrrulfal-Se Rié6h Al 0 Z6 N\~ 1 iN1-3e | (R18)1
strygtyessoffornyla Edfpounds of Section 1.3.4 with preferred
R16 noieties In a prefermged enbodi nent of conpounds

from Section 1.3. 4, said# *o}r@ fave structures of
formula I-3f: R2 R BIZ6 \' i.\\/ AAST \ LN 1-3f H
HF 1.3.6 Corrpou‘f*fds“ofNSe tion I.3.5 with a nore
preferred Al noieti%®s B0 Fn a nore preferred

wh@r@ﬁpz’é reotopfHROPRRMIS: & 1D8IbSEREddPYrabofs; 5, sai d
onpounds have structures of formula [-3g: rp If
1.3 R~~C9mp63w@’5 of\Fonnuge la which exemplify preferred 4 and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula I-3a:

(R‘l 8 /28)1
2
Aiktya
at NN (R1e),
HoOH
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:

(R} ﬁ)t /zak
R2
,J\\ j\ /L, I-3b
az (Fms)g
HooH
1.3.2  Compounds of Formula Ix which exemplify preferred A1 Moieties

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

structures of formula I-3¢:

(me). /za)(
T
&iL
ad Ny \)
H H

(R18),

1.3.3  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-3d:

{R16), Z6)

3N %
LI LI

| I R18
" h (R1B)
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/I~\ LNAL NNHHF Werein Al is selected fromthe
group consisting of Z3), (Z3)i \ ) ~O\ /1 \ N\ a3)1
WQ@2008/046883 , [ czJ, (z3)tt p N O N~ Z3 Z3 t-S PCTMUSLOD/081098
Z4 (Z3), \ (zZ3)t \ (Z3)c -(Z3), 4-17 0O/ V- N7-3 Z3

-O "=~N\9%W and 33~% V2 i vi Z3 Z3 zZ4 15 1.3.7
Conpounds of Section 1.3.5 with a nore preferred Z6
noieties In a nore preferred enbodi nrent of conpounds
from Section 1.3.5, said conmpounds have structures of
1.31401 Mokapiefedred 2upWo2QF8EaAHEA03 PCT/ US2007/ 081098 Z6

in Snpandeis eitpdieet PR GPRROMSQTBe SR CamsBRarBnds have

strdcl-fd o kRuizeh exenplify preferred A and X2-E]
Moieties In a preferred enbodl ment of conpounds of

formula la, said conpou have structures 5 of
formula |-4a: (RLB®1 Z6 ’\L
o~ Jt O
I (Rw).

5 135 Compounds of Section 1.3.4 with preferred R16 moieties

In a preferred embodiment of compounds from Section /.3.4, said compounds have

Q/ \/\1’ o

1.3.6 Compounds of Section 1.3.5 with a more preferred Al moieties

structures of formula I-3f

10 In a more preferred embodiment of compounds from Section /.3.5, said compounds have

structures of formula I-3g:

" . - 23),
= Ry Z3) Ry
Z{Q @ | // o /—{23), | “"""(23}. —-—(za)g
N
e s = __ ]
<|\\1’0 * D\N..—- Z3 23”‘\.:--5 =N f{l N—-—N
23
(e [ S (> |%m' [
~(Z3 —{Z3 e (2.3
@ P (Z3) ( )'v P = (#3),
j-/ s O\-_ s 73 I and Ti
Z37 Y—0 "|"N =N AP
z3 |
24

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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. A, A, e0" Jvlda |1 | (R18) HH wherein the A

ring is furyl. 1.4.1 Conpounds of Fornula Iii which
W@2eap4a0d3y preferred Al Mieties I n a preferreRCT/US2007/081098

enbodi nent of conpounds of fornula |I-4a, said

conpounds have 10 structures of fornula I-4b: ( 16)

{z6h A2 ANN N\ \J ~/) I-4b HH(RL 8X 1.4.2

Compounds of Fornula lii which exenplify preferred Al

Moieties In a preferred enbodi nent of conpounds of

formula |-4a, sai d con‘p@lgnds have .15 structures of

formula |-4c: 19(Z BRTA NN ~S~ 14C | H
(RL S)1 H 143 npay /L /%ﬁ:ulalﬁ'i‘nv\hlch
exenmplify preferredNAIE |et|es In a preferred

embodi nent of conpolind$ of fornula I-4a, said
whereimitﬂﬁnd@((hw&fl SNHRA arRED oibstitotediplyeazblesd:  ( R16) t

4 Rl .6h H 4 A .
L4\or eorgp s PEEPols BUNEh Grenalit e riedy] g ggs  Moietis
In ZPRfRAGRIR IR UPEORF60RE Q9 Sornlula B, Bélﬁfcﬁﬁllpﬁﬁ'lds have structures

enbodi ment of conpounds from Section 1.4, said
of foompedndds have structures of fornul a I-4e. (R1G) =
(ms), 28}
TE /

At {R18),

/'--..
’A‘NJ\L \)
P
H H

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

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

16) 26
Z !
A?_,A\ ;F\L, @ 14b

| l
Lol (Rm)l

structures of formula I-4b:

1.4.2 Compounds of Formula Iii which exemplify preferrved A1 Moieties
In a preferred embodiment of compounds of formula I-4a, said compounds have

structures of formula I-4c:

(R 6} (28}

Rz \f\l //
PP
A3 N N
| [ (R18),
H H
1.4.3  Compounds of Formula Im which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-4a, said compounds have

structures of formula I-44d:

(R‘IB), /26}1
T °
/A\. i L I4d
Ad N
!
4 |!| (Rw}l

1.4.4  More preferred compounds of Section 1.4
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OY- AL AANN ~~N | | (R18)1 HH 1.4.5 Conmpounds
of Section 1.4.4 with preferred R16 noieties 5 1n a
wpe@Bes6oeri enbodi ment of conpounds from Secti oPCTUK2047/081098
sai d conmpounds have structures of formula I-4f: 8 R2
RIBZs A AN-N14f | HHF 1.4.6 Conpounds of
Section 1.4.5 with a nore preferred Al noieties In a
nore preferred enbodi mrent of conpounds from Secti on
1.4.5, said conpounds have 10 structures of fornula
In & -pheferrB? cibbdisentdgf chpiindd, frdin $ecHok Mhesad ncofbpousds have
sel ected fromthe group consisting of (Z3)= \ (Z3)t
strugfurgs of formula }-4¢: 73y | (z3), (z3), | 2\ (Z3)c ,J S
NNp O N.--3- MkSNI\I-(;Ns,Zq Z3 kk ~ tk (z3), -(ZA ~ ~
(z3)t~ 4-7 (D), @Z3 any- §/\1,LZGNNN V2 i VI Z3
Z3 Z4147Corrpodngi %ﬁm with a nore
preferred Z6 noigth i pre'rﬂerred
enbodi nent of conpolund fr&M’Section 1.4.5, said

14. Sor@onlil};]odu%ds %}I Section 1.4.4 with preferred R16 moieties

In a preferred embodiment of compounds from Section /.4.4, said compounds have

Q/ \/W/

1.4.6 Compounds of Section 1.4.5 with a more preferred 41 moieties

structures of formula [-4f:

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

structures of formula I-4g:

{23):

Ry
/| =y | ——(z3)
3 (\ 3

1.4.7 Compounds of Section 1.4.5 with a more preferred 26 moieties
In a more preferred embodiment of compounds from Section 1.4.5, said compounds have

structures of formula I-4h:
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structures of fornmula I-4h: 24 WO 2008/ 046003
PCT/ US2007/ 081098 R 8 i 14h A ANN N H H F wherein
WQ@0080460¢{ O) NHR4, - NHR4 or R19 substituted pyreoiUsz007/081098

1.5 Compounds of Fornula la which exenplify preferred

"A and X2 E1 Mieties In a preferred enbodi nent of
conpounds of fornula la, said conpounds have

structures 5 of forrmula I-5a: (R1 6)I (Z6)1 R2r i"

~fl N Al NI I (RL 8i HHwhereinthe Aringis

pyrrolyl. 1.5.1 Conpoun of Forpul.ga 15a which
' 'Oeﬁ/a g_r‘“?ferred
or B |-ba, said

exenplify preferré&d
enbodi ment of copgpe
conpounds have 10 strjctures of formula I-5b: (Rl 6)t
Z6x o NN 1-Sb | 1 (R18)1 H H 1.5.2 Conpounds of

whergindf is "ﬁ(@m‘i’rscNPBéWp%H substieted yErrol Moi eties In
a preferr ' f g .

155 o GO B SEEDRATTE L B SO QR Bl A RIHR Mg

In Zpeferd efnbivddnént of cbmpoundsof Hodhu(R1B kaid kompdutdsiipos stsctures
of Formula -5a which exenplify preferred Al Mbieties

of fomyladddt erred enmbodi ment of conpounds of formul a
| -5a, said conpounds havegrss, (Z6),

R2 \4\} f%
M’J\"NiN/k‘\j © d [-5a

R
|E| (R18)

N
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:

{R18), 26)
TZ j\ \&\}0{ \I"
A /K,\’” '\) 1-5b
az NN
| !!é (R18)

1.5.2 Compounds of Formula I-5a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-5a, said compounds have

(RQ‘ /25),
k2 XN P
AB,L\Nj\N/J’\,ij‘ O\\J I-5¢

[_Il ||4 {R18)

structures of formula I-5¢:

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

structures of formula I-5d:

{R]16k 76),

T3 P20 P
e N/k,\ﬂ NG
ol (R18),

1.5.4 More preferred compounds of Section 1.5
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structures of fornmula I-5d: (R16)1 (Z6)1 ~A. NN~~~
I-Sd A4 1 | (R181 HH 20 1.5.4 More preferred
w@epouioos of Section 1.5 25 WD 2008/ 046003 PCT/US2007/081098
PCT/ US2007/ 081098 1In a preferred enbodi nent of
conpounds from Section 1.5, said conpounds have
structures of fornula 1-5e: (R16)t p\ Zz6 ~\JI / N
|-5e .A~ Al (RI8t HHI15 5 Conpounds of Section
1.5.4 with preferred R16 noieties 5 1n a preferred
In enherieeimigfdirertpelieospburdn Seat Batioh. h54 saidacampounds have
corrpounds have structures of fornmula I-5f: R 8 Z6 i
strugtopesppfformyla Bpe: Al A NN H H F 1.5.6 Conpounds of
Section 1.5.5 with a nq[ﬁ@),preferred Al noieties In a
nmore preferred enhg dlma\\e coppoumds from Section
1.5.5, said corrpodnd 100\st uct res of formula
|-59: R8 RZO\A(’"th;\; N ANNTH HOF
H

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

structures of formula [-5f;

”ﬁ
H

1.5.6 Compounds of Section 1.5.5 with a more preferred Al moieties

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

structures of formula I-5g;

R

8
z6
NF o /\[/
] ]
| \l\ I-5g

fA\rE‘ T N

Wherein Al is selected from the group con51sting of

- ” 2 o "
= N S = & / N
23\ | /—t23):/ﬁ;/ ' | ——(z:s)t | _"(ZB)t 7J 73 I /—-(23).

N
\ , O\ - ) k- )
<N—‘O = BTz g \" =N I—N N N-,

1.5.7 Compounds of Section 1.5.5 with a more preferred Z6 moieties
In a more preferred embodiment of compounds from Section /.5.5, said compounds have

structures of formula I-5h:
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Wherein Al is selected fromthe group consisting of

(Zz3)t z3 1\ (z3)t I (3)" I (z3)t I (Z3)t (Z3)t o N
WB2008/0460p8 0 N 23 Z3 ~S "'I=N _N N-N.Z4 Z3 | jP¢EBy2007081098

(z3)t (Z3), Vj (Z3), N Z3 ~4 z3 / N3tld I/ N3 V2

i VI Z3 Z4 1.5.7 Conpounds of Section 1.5.5 with a

nore preferred Z6 noieties 15 In a nore preferred

enbodi ment of conpounds from Section 1.5.5, said

conmpounds have structures of formula I-5h: 26 WO

2008/ 046003 PCT/ US2007/ 098 & 1-5h Al ANN N H
H F wherein z6 isf CfO %‘/\ﬁ%ﬂ(} 9 substituted
pyrazole; 1.6 Forhﬂuﬁr’%\ I a ich exenplify
preferred A and X2-F1 Migties In apreferred

enbaodi ment _of conpounds of f or nul sai d compounds
WhTERLOSE VR B (rdb i ol el py el 1 ~20x I x

1 6 , A %%ﬁln}i&] olezg%flﬂa Whith (25972%1 WF&L@aﬁJ‘XZ@IrMBQHésS

ound rnu a | -6a which
In aepa-efqmledfembpdmmeem oé dombou\vlds ef femulmlaaspd ebmpows have structures

enbaqdi nent of conpounds of formula |I-6a, said
Off%ﬂ‘g%hfggs have 10 structures of fornula I-6b: (RL §1
Zq ATNIN 16b (ms), 76}

!
M,.!\-..Nj\ /L_, I-6n

[L ﬁ (ma).

wherein the A ring is imidazolyl.
1.6.1 Compounds of Formula I-6a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-6a, said compounds have

structures of formula I-6Gb:

(R1 &) /26)1
TP
Az (Rm),
H H

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

T /za),
SO

Yoo R18
0 (h

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

structures of formula I-6¢:

In a preferred embodiment of compounds of formula 1-6a, said compounds have

structures of formula I-6d:

{R186); /zs),
/A\ L

Y (ma
M

1.6.4 More preferred compounds of Section 1.6
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A2 1 I (RB)1 HHZ1.6.2 Conpounds of Fornula I-6a
whi ch exenplify preferred Al Mieties In a preferred
wepdsdsgrent of conpounds of formula |-6a, sai dPCT/US2007/081098
conpounds have structures of formula I-6¢c: ( 16)1
Z6)1 A3 ' NN1-6¢c 15 H1 (Rl 8N 1.6.3 Conpounds of
Fornmul a 16a which exenplify preferred Al Mieties In a
preferred enbodi nent of conpounds of fornula I-6a,
sai d conmpounds have structures of fornula I|-6d:
In éﬁbefeireBSﬁhﬁodlméntl\lem pounds4ttomABedtion (R18ill ebrhp@Gds have
4 NMore preferred conpounds of Section 1.6 27 WO
S%@@iemabéw US2007/ 081098 In a preferred
enbodi nent of conpoundsgisfom Section 1.6, said
conpounds have stF@uctur of f @a | -6e: (R16)i O
Z6 A iNl-6e AlIl 2\ E{ 5 &onmpounds of
Sect|0n164vvnt1ﬁ°“p emr %letleSSIna
preferred enbodl ment: ofy co ’Unds from Section 1.6. 4,

n hav tr forpyla 1-6f: 26 2
L 62‘? Q" &ifcltw%? i;—l g#ﬁr%grée "rr%f)eulﬁ‘as of Section
5 In & fReforrell teﬁhti@:d{fﬁ)érﬁ " @ngonads Alon"Seflidre$.6.4, said compounds have
structures of formula I-6f:

RB

fr2 \
A _N 1-6f
A
M H F

1.6.6 Compounds of Section 1.6.5 with a more preferred Al moieties

In a more preferred embodiment of compounds from Section /.6.5, said compounds have

Lﬁ( 7

Wherein Al is selected from the group consisting of

(zs}. i
~ 3 ~
Q‘ZS" //(Z h —(za)l —(zs)l 7_3 | e
—— » \_ <' r (\ *
| |—~

10 structures of formula 1-6g:

I—Z

N/O = B Tz \-——s

Ry = Ry %(ZE‘)L \
e I @) | @, | P ) | @,
T _iC ;
7 \=|=N PN i Vlan u/\%N
7

1.6.7 Compounds of Section 1.6.5 with a more preferred Z6 moieties
15  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 nore preferred enbodi nent of conpounds from
Section 1.6.5, said conpounds have 10 structures of

WO 2008104603 -69: R 8 Z6 R2 0 1-6g A N Al N N PCFHUS2007/081098
Wherein Al is selected fromthe group consisting of

(z3}, (Z3), \ \ ~/ 1 \ Z | -(Z3), (Z3)c -(Z3)i Z3 %
(z3)t O, 5 N~23, Z3-~~5 =N _N NN Z4 Z3 #Y YY V
A\ (Z3)t (z3)= =~ (Z3), -(Zz3), 1 O0z3 and Il Z3-~0

PN ~IV T ~N V,) i vi Z3 Z3 Z4 1.6.7 Conpounds of
Section 1.6.5 with a no¥g, preferredsZ6 noieties 15 In
a nore preferred gnb@di n;{/&f}l\c\o ounds from Section
st hue
P

1.6.5, said conp Hures of fornula

Qu
|-6h: 28 WD 20087 0 008 / US2007/ 081098 R(8 R2 ~~ p
\ z8 N1-6h A NN

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.7 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-7a:

(R18), /za;
R 1 /@of b

] [
T S NG

J | R18
bOH (R18)

wherein the A ring 1s 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 I-7b:

(R\ﬁ); /ze),
Roo POy P
AL RIS

I " (R18
oM h

1.7.2  Compounds of Formula I-7a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-7a, said compounds have
structures of formula I-7c:
{R16} Z6)
R2 \’/‘\ /‘2

N T {Jro‘r\/] | Srid

| ]
Lol (RiB),

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

structures of formula I-7d:

(R16), Z6)
Ra \4\ \/‘2
l
H H

Ad T (R18),

1.7.4 More preferred compounds of Section 1.7
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HHF wherein Z6 is -C(ONHR4, -NHR4 or R19
substituted pyrazole; 1.7 Conpounds of Fornula |a
wakioshdeeenpl i fy preferred A and X2- E1 Moi et i eBCT/HS2007/081098
preferred enbodi nent of conmpounds of formula la, said
conmpounds have structures 5 of formula I-7a: (R16),
(z6)z Rz ~. ~A N\ \JIl-7a A Fi | (R18), H
wherein the Aring is thiazolyl. 1.7.1 Conpounds of
Formula 1- 7a which exenplify preferred Al Mieties in
In a prefiredravbevbenti ofgompbusisnfyounfectioh {.Gr saidacdmptainds have
sai d oyn have 10 structures of formula I-7b:
Smﬁﬁ@%hmg%AzAMN\uVlJb||(m&,HH
1.7.2 Conmpounds of Forneka |-7a which exenplify
preferred Al Mi etmes I nxe~pref % enbodi nent of
conpounds of formll j\}/%fal\%f mpoyngds have
structures of formik sy , z6h cjr A3 NIN
"\J I-7c 15 H H (R8}) 117.3 Tbhpounds of Formula 17a
f a preferred
1. 7?@%@" 33%?9 o#i‘ééu%&?ﬁ%@ﬁg ﬁ%fe;wdﬁ}é %:Qs p

In EQﬂﬁfGﬁﬁdﬂ&nﬁaﬂmenstdemimp’oﬁﬁds}ﬁOﬁDSmﬂcﬁl F.w.sa(dexﬁ‘)lpoﬁﬁk have
17 \ NIN-\ 1-7d A4 | | (RL8},

structures or}‘~forrr’1uia I-7f;
L‘// k,N 17

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

structures of formula I-7g:

,A
NN

H

Q/ \/ﬁ’ e

Wherein Al is selected from the group consisting of

(23)(
: / ;
N

\ ._J 23 Z23 \‘._-5
/{23).
I (z:a)l (23)1 —(Z3)l —(23),
N ¥
z -0
1.7.7  Compounds of Section 1.7.5 with a more pr’q]%rred Z6 moieties

In a more preferred embodiment of compounds from Section /.7.5, said compounds have

structures of formula I-7h:
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HH20 1.7.4 More preferred conpounds of Section 1.7
29 WD 2008/ 046003 PCT/ US2007/081098 1In a preferred
wepdesdsgrent of conpounds from Section 1.7, saiBCT/US2007/081098
conpounds have structures of formula I-7e: (R18h \i~
~\\ Z6 A I \1~, NI-7c AL HH (R18)t 1.7.5
Conpounds of Section 1.7.4 with preferred RL6 nvieties
5 1n a preferred enbodi nent of conpounds from Section
1.7.4, said conpounds have structures of formula
| - 7f: RZZGAQANIMNR% 41 F 1.7.6 Conpounds
of Section 1.7.5 gt pg\ﬁrre LAl moieties In
of K%'Frpounds from Section
1.7.5, said conpoungs av 10 structures of fornula
|-7g9: 8 12 A0 ~ 1 Al NNHHF Werein Al is
Wh@ellne?cﬁtledCfQMR‘heN@MW RiSsibsfitiied pyfazeleg), 73 |

8 (z 3% @undwf Fgf rerZchIa'\rv&)Kh e;;en ﬁl@sprefcirg‘t\%szi % X2- %i ﬁ{)z@t:es

In a(&%feheﬂ @}nbﬂd{riéiﬁ of compounds of formula la, said compounds have structures

of formula [-8a:

Al

(R186),

N
A1’A‘Nj\ /L/,\l OU I-8a

| R
i PI‘ (18)1

wherein the A ring is oxazolyl.
1.8.1 Compounds of Formula I-8a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-8a, said compounds have

structures of formula I-8b:

(ma)‘ /:ze)I
,T\ i /k, I-8b
A2 ?i'
H

) R18
M ( h

1.8.2 Compounds of Formula I-8a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-8a, said compounds have

structures of formula I-8c:

R2 2
BT
/A\ N J '\) 1-8¢
A3 N
H

1.8.3 Compounds of Formula I-8a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-8a, said compounds have

structures of formula [-8d:

e
P

] {R’IB

1.8.4 More preferred compounds of Section 1.8
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NN N Dand Ij 1-1/ NI N zZ3 V2 i VI Z3 44 1.7.7
Conpounds of Section 1.7.5 with a nore preferred Z6
wWOorRi0eni®e3 15 In a nore preferred enbodi nent of PCT/US2007/081098
conpounds from Section 1. 7.5, said conpounds have
structures of fornmula I-7h: 30 WD 2008/ 046003
PCT/ US2007/081098 R2 O\ NI-7h Al ASHF1 z6 HF
wherein Z6 is -C(ONHR4, -NHR4 or RI 9 substituted
pyrazol e; 1.8 Conpounds of Formula la which exenplify
In prgbfited derdbatitient? oflcoddpbridsefomn Sectjpnel &r rseid compounds have
enbodi nent of conpounds of formula |la, said conpounds
strushiyes ifPupdlad8s 5 of formula 1-8a: (RL6)t (z6h \r,

-1 -- ~ex 0-1,z | N-Nmsyﬂ 1-8a A HIN (RL 8X
wherein the A ring,is oxa z81 Conpounds of
Fornul a | -8a whi chl exenp | ﬁﬁgigg Moi eties In

a preferred errbo,dT”ITa N n‘P s of ormul a |-8a,
sai d compounds haven 1@ strli®tures of fornmula I-8b:

L 8conbBuRbE S St | PR PR BIEERY br et ei rea A

5 In Mﬁr@ﬂéh@§ dnibodiniée f @Y ERahRbo dioffe Sectidn ¢S aaftdsompounds have
formula 1-8a, said conpounds have

structures of formula I-8F:
R18 ”
2 4\! 0.4 =
L R S
1
H F

1.8.6 Compounds of Section 1.8.5 with a more preferred A1 moieties
In a more preferred embodiment of compounds from Section /.8.5, said compounds have

10 structures of formula I-8g:
R18 76
R2 0 PN
I
O

Wherein Al is selected from the group consisting of
{23)=

23 | pa

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

structures of formula I-8h:
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structures of fornmula I-8c: (R16)1 Zz6h |IR2 A3 NIN
"‘\J v 1-8¢c 15 HH (RL BX 1.8.3 Conpounds of Fornula
W0 288000 h exenplify preferred Al Mieties | nPEI/US2007/081098
preferred enbodi nent of conpounds of fornula I-8a,
sai d conmpounds have structures of fornula I-8d:
(R16)1 {z6 ,,A NIN-\ 1-8d A4 HI (RL 8XH 20 1.8.4
More preferred conpounds of Section 1.8 31 WO
2008/ 046003 PCT/ US2007/ 081098 1In a preferred
enbodi nent of conpounds*ﬁionrsectrq¥ sai d
conpounds have steu for a I-8e (R16k O\
ZB Al A~ N I-Se Al 8lt_-4. 8. 5 %onpounds of
Section 1.8.4 with pre?er ed R16 noretres 51n a
preferred enbodi menf of cbnpounds from Section 1.8. 4,
wh&mm{Z@mﬁﬁ@ﬁﬂiRﬁa\M{RﬂsorR&ﬂ sbettueid fyorzolga 1-8 R8 R2

/ NI
19500 Chrpols OEF gl 10 tohicks ey Preterie 4Gl Tigleges
In wf&exr&deé‘n%ddﬁﬂerﬁ H7RenFBRids AT fENg W) dsidfdoffobedit a8 structures
. sai d conpounds have 10 structures of fornula

of fonagl.a'war: \ OR-0 ZB |-88

(R15)s /zrs)l
Rz
A L )
at N (Rw)l
HoH
wherein the A ring is isothiazolyl.
1.9.1 Compounds of Formula I-9a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula 1-9a, said compounds have

structures of formula I-9b:
(R16), z6),
10
AN /L, K) 1-9b
a2 N (R18h
H H

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

r\s) 26),
N ,L
o v

I I )]
H H ( 18

structures of formula I-9¢:

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:

I | R18
H H ( )t

1.9.4 More preferred compounds of Section 1.9
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Al HHF Werein Al is selected fromthe group
consisting of {Z3); 4,J (Z3)t /Zj {z3h ] (M, |
wq 288/040803 Z\ (Z3)L O NO N Z3 -N N-N. Z4 Z3 PCT/US208%081098
\ \'\ /4z3}~ 3)r ~- (Z3)c (Z3), (Z3)i ~ ~~ 4 -N Z3
and z d\ Li N VNvi Z3 VX Z3 [ 44 1.8.7
Conpounds of Section 1.8.5 with a nore preferred Z6
noieties 15 In a nore preferred enbodi nent of
conmpounds from Section 1.8.5, said conmpounds have
In §t refetrbd @sntlith@it natl Borhpdifids Fo\(Betf08/ 0466483 compounds have
/ US2007/ 081098 hi s zs 1-8h N A ANNHHF
Stmﬂhléqs@ifﬁmzﬁlliﬂs%'C(O) NHR4, -NHR4 or R19 substit uted
pyrazole; 1.9 Conpound§R1gf Formul a I a which exenplify
preferred A and -El epreferred
enbodi ment of comjo | a’, ory sai d conpounds
have structures A{@* (2§f< (R 6)1 F1~2
\r,

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

Q/ \/\l’ o
N

H

structures of formula I-9f:

1.9.6 Compounds of Section 1.9.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section 7.9.5, said compounds have
structures of formula I-9g:
R Bﬁ\ ‘/\rZG
Re © I PN |
LT R
I i

H

Wherein Al is selected from the group consisting of

{23)= i
RN s
zz ||l e | / “h /i;—(za). {23)1 23 | @8k
N = =
<\ D\ TZ3 (! ) <\ H
~N

N—0 W= 737 g

1.9.7 Compounds of Section 1.9.5 with a more preferred 26 moieties
In a more preferred embodiment of compounds from Section /.9.5, said compounds have

structures of formula I-Sh:
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IACNN\ ~J 1-9a Al HI (R18)1 H wherein the Aring
is isothiazolyl. 1.9.1 Conpounds of Fornula 19a which
W@2eap4a0d3y preferred Al Mieties I n a preferreRCT/US2007/081098
enbodi nent of conpounds of fornula I-9a, said
conpounds have 10 structures of fornula I-9b: (Rls)f
(zs}1 01 ~AN-N' ~ ~1-9h A2 HI (R181 1.9.2
Compounds of Fornula -9a which exenplify preferred A
Moieties In a preferred enbodi nent of conpounds of
formula I-9a, sald conpe nds have Z§tructures of
formula I-9c: -0CO)V 1-9¢c AS
A NN 031, 15 H H 818) ounérg’f1 of Formula 19a
whi ch exenplify préﬁer?ed A Nbletles In a preferred
embodi nent of conpolnd$ of fornula 1-9a, said
whereinp#fuis d6(MHER4, sNHR: arRld smbstitotempmzblesad : (R16) 1
(z61 ,AANIN."3 1-9d M HI (R18X H 20 1.9.4 Mre
preferred conpounds of Section 1.9 33 WD 2008/ 046003

1.16CTELRBARE5 OBEA o f@wﬁzc@ %ﬁén%ﬂ[ dﬁ refFRROE BRI 1 Moieties

conmpounds from Sectio .9, sal npounds have
In aspreferted regdodimeng pﬁmnapcpu@e of fqruaita Iax @md zempppnda Iy qystructures

of forrnuiall 18&
Pﬁ 26),

/L’ U
A I-10a
A 1/ \N

I ! R18
WA ( h

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:

(26}1
\/\

SPeLY
,A\ '\) I-10b
az N

I 1
U {R1 )

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 [-10c:

R2
/A\ j\ /k, K) I-ifkc
A3
H H

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

structures of formula I-10d:

(R1fs)l /25)t
=)
|

i L
/A\[‘[J | I-16d
H H

Ad (Fma)l

1.10.4 More preferred compounds of Section 1.10

35



I ) HH (RL8)E 1.9.5 Conpounds of Section 1.9.4 wth
preferred R16 noieties 5 In a preferred enbodi nent of
W@t from Section 1.9.4, said conpounds P@EES2007/081098
structures of formula I1-9f: R2 R~ 0" 26 | A ,A NN\
\%1 1-9f HHF 1.9.6 Conpounds of Section 1.9.5 with
a nore preferred Al noieties In a nore preferred
enbodi ment of conpounds from Section 1.9.5, said
conmpounds have 10 structures of fornula 1-99g: R(8 O
In a pleftoré® dntRgimat AN\Ddopduntis FrodheSeeiion Al10, saisleb@npa@oids have
fromthe group consisting of (Z3)s N Z\ -(Z3), I 1
struchrngs of formyula F40¢:73y - NnO\ Z3 Z3'-S N> N NN Z4 Z3
1\ \\ / (23}, (Z) |( QA(ZB) u-(z3), N 1rp Z3 N
and N 0 V2 N V1 npounds of Section
195vv|tharmrelpr /%e? b\rm etl 15 In a nore
preferred errbodlAliTéht i h‘elé from[gectl on 1.9.5,
sai d conmpounds have} s;{arucfﬂuﬁr"es of fornula I-9h:

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

SVeas
=N I-10f

1.10.6 Compounds of Section 1.10.5 with a more preferred A1 moieties

structures of formula I-10f;

In a more preferred embodiment of compounds from Section /.10.5, said compounds

10 have structures of formula I-10g:

J:;/ O

Wherein Al is selected from the group cons1st1ng of

(23)1
= N (23)
23 | /——(za). —{za,, w--(23), —(Z3h
: '{l : N’N

N—0 \ __..J °Z3 Z3 \-""S

¢

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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34 WD 2008/ 046003 PCT/ US2007/081098 R(8 R2 OO\ z6 Al
A NN HHF wherein Z6 is -C(O NHR4, -NHR4 or R19

W@ st ed pyrazole; 1.10 Conpounds of For nuP@I/US2007/081098
whi ch exenplify preferred A and X2-E1 Mieties 5 1n a
preferred enbodi nent of conmpounds of formula |la, said
conpounds have structures of formula I-I Ca: ( 6h
SZ6X 1112 i o_ 1 Al A-HIN\ J I-10a | | (R18X
wherein the Aring is phenyl 1.10.1 Conpounds of
Forrrulal-lOavvhlche [ referred Al Mieties
10 In a preferred%ze !}%M orrpounds of formula

| -10a, said co & stLr\umture]s ®f fornmula I-1

Ob: (RL 6)t (z?;?g delloA2 AWNV I-20b | I (RL

e}, 1.10.2 Con'pounas 6f Formula -1 Oa which exenmplify
whepei Zéris e@KCANHR‘ﬁ eNHBé driR18 Spbﬁft@tﬁd oyragpibodi nent of

ounds of ds
1150 e o St fo iR e RIS 0 R i fces
In al prefRered @rﬂﬂoﬂﬁﬂeﬁ) éf éorﬂ:ﬁbtﬁd@@ﬂ'ﬁﬁﬂlﬂfbslaoiald:%lﬁpd)@db hhvdgtructures
whi ch exenplify preferred Al Mieties In a preferred

Offmﬂﬁlﬁ%t of conpounds of formula |I-10a, said
conpounds have structur(aﬁ,) of f/zrgyla I- I Qd: (R16)i

5x6) 1
M/J\\ jL /L,/ U I-11a
TN
H H

(R!B)‘
wherein the A ring is pyrimidinyl.
1.11.1 Compounds of Formula I-11a which exemplify preferved Al Moieties
In a preferred embodiment of compounds of formula I-11a, said compounds have

structures of formula I-11b:

(R16 /zs)g
IT?.
/ S
A j\ /L, I-11b
Ive fil I ,\)
H H

(Rqa)i

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

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

W /zs),
,A\ J\, K) tllc
A3

le :!1 (Rw),

structures of formula I-11¢c:

1.11.3 Compounds of Formula I-11a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-1la, said compounds have

structures of formula I-11d:

(R16Y /ZG),
,A\ j\, -1d

{R1 a)l

1.11.4 More preferred compounds of Section 1.11
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R 2 N~.NI1-10d Aal | (RG1 20 HH 1.10.4 Mre
preferred conpounds of Section 1.10 35 WO 2008/046003
WOEQDB8RD7/ 081098 I n a preferred enbodi nent BET/US2007/081098

conpounds from Section 1.10, said conpounds have
structures of fornula I-10e: (R16)t \.~ O\ Zs A \3
|-10e Al N N (R18)t HH 1.10.5 Conpounds of Section
1.10.4 with preferred Rl 6 noieties 5 1n a preferred
enbodi nent of conpounds from Section 1.10.4, said

In &oRHEE enthadBnens tdfUCINRS Ao ffrono Seblfieh 1:111, Ghid EAnptiinds have
NN\ ~9NI-10f Al "A  E[ HHF 1.10.6 Conpounds of
strugigesi gpormuol-41&i th a nore preferred Al noieties In a

more preferred enbodi mppd, of conmpounds from Section

1.10.5, said conpgunds &Q\hgv%%%rzuctures of formula

- 109: o~ 10l NER’*ZfiAW/WE\;gl'*Ti]NV‘Og HHF
Wierein Al is sglégie N'f‘Fe t hesgY oup "€8nsi sting of
w3 (1 j 1- (z3), | (Z3), N

(Z3)t  (Z3); \ \ [\
1.1 ]Z§ égn%;)ycgund? 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 [-11f:

~L
7 C_nv  wr

F

. R/%\y o “/\rza
P
AfA‘$ N
NooH

1.11.6 Compounds of Section 1.11.5 with a more preferred AI moieties
In a more preferred embodiment of compounds from Section /.1/.5, said compounds

10 have structures of formula I-11g:
RB/\ i
R2 a7 N
PR
S
H H F

Wherein Al is selected from the group consisting of

e

(L (Z3) i
e :
Vﬁ z3 |
X

I .

Zg =%
S ~
T e
N
and |
Vi L/\% N
73

1.11.7 Compounds of Section 1.11.5 with a more preferred Z6 moieties
15 In a more preferred embodiment of compounds from Section /.11.5, said compounds

have structures of formula I-11h:
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NNO N. Z3 ~5 NNNIN.Z4 Z3 1i ~LYVA\ {Z3}t (Z3)t
(z3)t 1 (z23),V 1 f3}N Z3~0 - Z3 N Z3 \%\~ ~~N V2 N
wW0/2008/08003L. 10. 7 Conpounds of Section 1.10.5 w REI/HSI00T/@81098
preferred Z6 noieties 15 In a nore preferred
enbodi nent of conpounds from Section 1.10.5, said
conpounds have structures of formula I-I Ch: 36 WD
2008/ 046003 PCT/ US2007/081098 8 z6 " 1-10h A A- -N
NHHF wherein Z6 is -C(ONHR4, -NHR4 or R 9
substituted pyrazole; 1rgl Con'pounq§ of Fornmula la
whi ch exenplify pieef | Moieties In a
preferred enbodi nkn t,Eo ukigsy of FHfnula 1a, said
conpounds have S¥rdctdlesl 5 of formula 1-11 a: (R16),
z8~ R2/ A t[~N"-1"a'™ H (R18)1 wherein the A
whéredz 6 8 -C&(D)'N’ﬂlm NNHR 4or1R 1 9subsiped pysazofe; For mul a 111a

B 0 S L5, AP e
In %ﬁ%%ﬂ%ﬁ}e{ﬁﬁﬁ 13@ I%ﬁll\rn Hl%{d% fo? ?_'%rﬁ'gl_l}_ff of BMb @ohipduddd: habRitructures

of formula I-12a:

(R 6)t /za)t
SPELY
. \/I I-12a
A

v R18
N ( h

wherein the A ring is pyridinyl.
1.12,1 Compounds of Formula I-12a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-12a, said compounds have

structures of formula I-12b:

(R16)t /ZG)[
R2
,,L j\ /L, \ I12b
Az NN
(R1B)[
H H
1.12.2 Compounds of Formula I-12a which exemplify preferred A1 Moieties

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

structures of formula I-12c:

{R1 5). /zs),
Aa’A“ffi v 12¢
H

rts (R1 8y

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

structures of formula I-12d:

{R1 a), /26}1
L Q‘j‘u
A4/A\N -i2d

EL EL {R1 B)

1.12.4 More preferred compounds of Section 1.12
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A2 HI (Rl 8X H 1.11.2 Conpounds of Fornula 1-11la
whi ch exenplify preferred Al Mieties In a preferred

wepdesdsgrent of conpounds of formula I-1 la, sar@I/US2007/081098
conpounds have structures of formula I-11 c: (16h Z64

FR2 A3 ANN \ |-11c 15 H1l (R18) 1.11.3 Conpounds of

Formula I-11a which exenplify preferred Al Mieties In

a preferred enbodi nent of conpounds of formula I-1 |
a, said conpounds have structures of forrmula I-1 1d:

In 4 Pletboréd £ABIdinTeANON compouhds frofdt Skctton( Rl 28 X%aid Ocotupblinds have

More preferred conpounds of Section 1.11 37 WO
strupines/of 4eooda PEY: US2007/ 081098 I n a preferred
enbodi nent of conpoundg;“@‘rom Section 1. 11, said
conpounds have structu of f ba |- 1le: (R16k
ZCGlle A vy 3N016 (/%L ;E 5 Compounds of
Section 1.11.4 wih, \{Je moi &Fes 5 in a
preferred enbodi merff qf cofffdunds from Section 1.11.4,

sai d conmpaqu hav structures or rrul al-11f: R2
117§ C%’POA("@?&&%CT"P’T?IF 4\ with pyeferred %{1] fSounds of

5 In oBRAR dmbddimeld b cEmPRfRs Afh %feEﬁ‘&h '9\']2@'53@ &mpounds have

structures of formula I-12f;

R Bf\ 76
2 N0 =
j\ N sl \'\/q I-12f
b
HoF

1.12.6 Compounds of Section 1.12.5 with a more preferred Al moieties

In a more preferred embodiment of compounds from Section /./2.5, said compounds

10 have structures of formula I-12g:

R1B
|
H

/!
I~Z

Wherein Al is selected from the group consistﬁng of

tzah i
Ry 3 Ry
) o l / “h —(23), ~—tza). 7 | — 23,
F
) ( 1 (\ *
I‘N ‘24

O\ __J 7 Z3

E2d

<) Ji) e
@y | e | | e,
& N
. ? and u/ &
0
z NS A

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 //2.5, said compounds have

structures of formula 1-12h:
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In a nore preferred enbodi nent of conpounds from
Section 1.11.5, said conpounds 10 have structures of
WO 20081046803 - 119: R (8 Rz ~0 Z6 -11g Al A N N PCHUS$20P7/081098
Wherein Al is selected fromthe group consisting of
(z3), zZ3 1 \ (Z3h -(z3), (z3)t z3 .1 ~ (zZ3), O, NO
N. 23 Z3t-S N\ NNN z4 z3 xx [ (Z3), {Z3),
(Z3),V (Z3), N "'tNzal ~and Z3 \W/,,I-N V2 NV1
Z3 Z3 Z4 1.11.7 Conpounds of Section 1.11.5 with a
more preferred Z6 noietrgs 15 In a pore preferred

val

enbodi nent of conmou@ds [A'r cityon 1.11.5, said
conpounds have SAJ of Korvul a™ | 1 h: 38 WO
2008/ 046003 PCT/UsA007 081098 a 76 A ~o\ i I-11h Al

i NHHF wherein 76 i's -C(ONHR4, -NHR4 or R19
wherainsA6 s uCENNIYRA2DIHR4 dr. RIP DbsgifoedadyrazbleFormul a | a

whi ch exenplify preferred A and X2-El Mieties In a

preferred enbodi nent of conmpounds of formula la, said

1.1¢0MpRMBEs have structures

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, Flt-3, c-Kit, PDGFR, VEGFR, ¢-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 /.7-1.12, 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

41



10

15

20

25

30

5 of formula I-12a: (R16)t 2Z6) A% 1IN\J I-12a 11 Al |
I (Rt8) HH wherein the Aring is pyridinyl. 1.12,1
w@opowioos of Fornula |-12a which exenplify predBU8207/081098
Al Mieties In a preferred enbodi nent of conpounds of
formula |-12a, said conpounds have 10 structures of
formula 1-12b: (R16)t Z6)t R2 "'-0Oe€e) /~ )N |- AN~N~
l-12b A2 HI (R18)1 1.12.2 Conpounds of Formula I-] 2a
whi ch exenplify preferred Al Mdieties In a preferred

degBiiR@iin8iiheRbsiaOpRBE nYadoMmef Qligblagtohrad,2ayarkai chncer pancreatic
conpounds have structures of forpula |I-12c:

cangg,-prog{gte]gangex, 1yng oancers, prepst cracsys, kifingy C@C%aﬁ%ﬂﬁ@scafﬁmmass
E I c e e

G 180 IR YA B S Ml hiscind

yp&ﬁdrdxfeﬂlﬁbﬁLﬂaﬁthnglatvebhminesscindmhng)fvaﬁommdatmopaﬂlﬁﬁ 1e dlabetlc
(RL6)1 (Z6h Z \' ~yoe), NIN-\ |-12d A4 |

retipppaghyy ag %eﬁﬁ]@@dp par é@g?’t‘?ﬁaﬁﬁﬂn& oppatey c?r . lﬁgmomas

00}@}9 %@e et A1 bRAEAR3:, BRIk 432 QAdA L0 SnuthtibRirP iR I@ABQ@AF -MEK-

of conpounds from Section 1.12, said
ERKWU kdimsh apeghwagt, r ahenr eigflefirfatiomy rlaeumatcid: 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 1.7-1./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 5 with 2
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(R16 O\ zfi 1-12¢ .A Al NN (R18)1 HH112.5

Conpounds of Section 1.12.4 with preferred R16
woriens®s3 5 I n a preferred enbodi ment of conpoRCIESIPTOR1098

Section 1.12.4, said conpounds have structures of

formula 1.12f: RR8 R2 ~~~p~ Z6 \ ~N1-121 A ANN N

11 HHF 1.12.6 Conpounds of Section 1.12.5 with a

nore preferred Al noieties In a nore preferred

enbodi nent of conpounds from Section 1.12.5, said

in tﬁ@ %P&Hﬁ%sof &Qeﬁ@iﬁe b§§er Hich Uefseﬁils@,ﬁ_ o%\glreﬂiyﬂe@mhe 1g2@thyRindné@r N-

ereln
methﬂpmoiecamc r om 2 hgﬂgmtsupsu@lb nas sdimsghybprpaside, @lz@;hyl%éfomde

tetr%drcg% \,4& -di N&rﬁs %t’l %Hl(pié)akr éiet&végi} 30 abl 106 St TR period of

time ranging fmm 1 hour to 2 days.

25) A_‘NSEC=O . A\H)l\o/\ccta o 5,
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R3., / 2 \//Q - A\NJKN/XZ\E‘I/XS\//!CM
ey -

Q R3 Q2
_.2_ or A\N/E]\OJL
H

[C

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.

0 O
A-NH2 A—N=0=0 Al JJ\O/\CCI A\N)j\ JL
o 3 N 0
4 3

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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V A\ (Z23), \ [ (Z23), (Z3). (z3),v (Z3). N vy Z3 ;~

and Z3 ~O=N\Y% N V2 i VI zZ3 Z3 Z4 1.12.7 Conmpounds
wWo200See00dN 1.12.5 with a nore preferred Z6 noPEL/USR0AEB1098

In a nore preferred enbodi nent of conmpounds from

Section 112.5, said conmpounds have structures of

formula I-12h: 40 WD 2008/ 046003 PCT/ US2007/ 081098 R2

OZBEi N1-12h |, I ANNNHHF wherein Z6 is

-C(ONHR4, -NHR4 or R19 substituted pyrazole; 1.13

Met hods 5 1. 13a Met hods ofizlr ot ei n Modul ati on The

i nvention incl yges xet, ,eld(gf nmodul ati ng Ki nase

activity of a varﬁet§1§?[kLhases e. C—Abl Bse,
ber- Abl ki nase,—Elt-3, 2¢c-Rit EIK;%% 1 the
HER A&mH y of ki nases and the Raf mily %f ses.

The kiznases may be wi | dtype ki nases, oncogenlc forns

t hereof , aberrant fusion proteins thereof or

pol ynor phs of any of the foregoing. 10 Thé net hod
conprises the step of contacting the kinase species

W th conmpounds of the invention and especially those

set forth in sections 1. kehdz The Kinase species may

be activated or unactivated, and the species nmay be
modMlaay Erd:tliwls pkn@tsfmh drqx;brapar@tm of asuin¢sfiidoi; 6 fand fi‘]ld&é\r@OzH 7,

atio co i ons, niLros at|
dergiding i he A P e i M) e TR hays hoep degepibed in
detiil BERED NOBE/H7 WADh kB &R 1ﬁ<§di'§(5rafeﬂ HnyéfBréhcélhétﬂ f Pitgerbednghthetic
or 15 oxidation. The kinase activity nay be selected
methodnirelvatlined ip tololipyinanhemes for dhgBonsligitingpragiphes wherein A
r r t
s o AR S ENRug D, BBy ALY N3 Elpeg by
bordnzyne, enhancenent of dephosphorylatlon, reductlon or

deni trosyl ation of said kinase by anqgther e
i nas dlusgpted imSeepied iolaaid aﬁﬁmi‘fén%'ra% S RTMER G Bieforred aspect

of %}Eﬁ% 6 PEQeRIe™S AFDERiBb8NAY the QocRARIRN ST HyBF2HRE 8 and beta-keto

ation of ki nase
nitriles 9. Preferred conditions for this transformation are by heating in ethanolic HCI.

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.

-
Al 11
¢ R2
Ph\l/Ph \r\cn R
E 0 2

x N H.?N\ N/ \

P — N ——» NH — N,

Al ) |

Al A A1
12 B

o
=

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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20 conformation. 1.13b Treatnment Methods The net hods
of the invention also include treating individuals
w4y from a condition selected from t heP@r/G83907/081098
consi sting of cancer and hyperproliferative di seases.
These 25 nethods conprise adm nistering to such
i ndi vi dual s conpounds of the invention, and especially
those of sections 1.1-1.12, said diseases including,
but not limted to, a disease caused by c-Abl kinase,
witlP BP0 &Rk fdrfde aHE Ip&ﬁ@l"n@ OfRea@RAr draBt with BeopRérdhe hpdrazone in the
t hereof "and pol ynorphs thereof, chronic eIo enous
preseecﬁ(emf a, 2 aqualledinpieatelyst, ¢ prefexably a,a ocaialys COﬂtamng the

TR e AR SR v
ethdﬁg'fé @@0&7&@&1 Qﬁ’@md&e@e nefdedzien] 7,hylpiel @as ibeoginitinal with keto

syn rone, | astomas, o ncreat.i.c

% varjan cance{ Fﬁﬁ
nitrgmefgencp @F@Hie 18dnchirther herying 4 ctiagolig HEdp nayide quinoline
v I t f
pyrif e BF Rl 80 Y oty oEbap BERris Sl GAchel hydrazone
16 ea‘aﬁhcaebze.rertz@dn’egﬁly ty pempole| 10fer tiei direct zmdulcnrgwut&) keto nitrile 18
bl i ndness _i nc], % g various retinopathies, i.e.
upogihgpiing 18 ethanali¢ RShat hy and age-rel at ed macul ar
degeneration, rheumatoid arthritis, pgel anomas, colon
cancer, thyroid cancer, a disease cauged by a nutation
in the RBAS- RAF- MEK- ERKodAR, ki nase patigay, human
i nfl ammdti on, rheunat oi spondylltls ogt er o-
arthri arthritis, se
shoc dot oxi ¢ shocks. & am negati ve
shock [ i §

rauma, neur al

strokey reperfusion 10 1 njury, neura

|schenﬂé psoriasis, réstenosis, chron%c obstructive
pul monary di sease, bone resorpti V& seases
graft-versus-}est reactlon Chron'’ sease

ul cerative collﬂWs f tory I“ﬁfsease
pyresis, and c nat i thereof adm ni stration
net hod i s not i cat—and®may be m t he group
consi sting of|6TaI par ent er al , ation, and

subcut aneous. 1.14 Pharnaceutl N Preparations The
conpounds of the invention, especiajly those of
sections 1.1-1.12, may form a part of a
pharnaceutlcal conp05|t|éhm@y3éonb|n|ng one or nore

o SRRl o TR L S SRR g

Siti

by 2 g&ﬁtillptepzﬁﬁicﬁpbﬁgyxfaﬁ@m dche 2 __gr(SHlﬁbmm 6% @i hspgotobf A—COgH 7
adj uvants, excipients, di]Juents, and stablilizers.

(Sclsﬂﬁ@ Ak shsingicated i SoREae Hfthe WEop Pé%mﬁf@mlﬁééﬁfhoaﬁherﬁ%er 20 with
Al %qﬁog’ﬂgl%irp& %B?eg &‘ﬁlfsné 'hgﬁ?é"}rtﬁﬂ?ﬁ‘t\é,abll BRoRicPNcid REitable for direct
teachings o

rocedures an
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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25 WD 2006/ 071940, filed Decenber 23, 2005,
i ncorporated by reference, and by the general

W@ ke nethods illustrated in the schenmes BEI/US20aMeB1098
t he acconpanying exanples. As indicated in Schene 1,
ureas of general fornula | can be readily prepared by
the union of am nes of general fornmula 2 with
i socyanates 3 or isocyanate surrogates 4 30
(trichloroethyl carbamates) or 5 (isopropenyl
car bamat exp. Preferred condi trzons for the preparation

of cgnpoun \of general formul i nvol ve he '\ng a

sol ulii oh ok, $Qrok wrth—2= 42N 8/ 046803N, oH

PCT/ US2007/ ¢81d98 in the presé%ce of a tertigry base

such as diisoprlpyl et hyl am ne, ¥'ri%t hyl ani ne

met hyl pyrrol#dine in a solvent #uch as

di met hyl f or mam de, di net hyl sul f oxi de, tetrahydrofuran

or 1, 4-di oxane at a tenperature between 50 and 100 C

for a period of tine raQ%h&ge rom1 hour to 2 days. O
A--N=C=0O A N-J~O___ (26} 4 3 [0(26) R3, X2

X3X{He Aynthésid Xf -ihfermRdiids @RefubrforAtidOcbhshruetidn $F hmmgpoinds of

o S AT R SRS BLSBEE o v
cas d%&lé‘%hﬁnéa,taﬁ%a AtdhP s gllﬁﬁﬁple,t JuRROSIRNR re%tiozﬂsﬁ;l?]fdf\l X 12

i'carbonyl i m dazole. Trichloroethyl carbanmates
with sopngpensitary sobwenerd 23501524 provides sainpgursis §aeredd. fekamples of

am nes A-.N12 acy) atd with trichloroethyl .
serbf SR Y £ BT e Bl e sequence,
the -3 s bnCRE eiakia@RS] 2f aidi 131 @24 Qe blvoaRs Skt luh@dlgb rahdiion metal
art. Preferred conditions for the preparation_ of 4

catlyiepdsTosi cPRlng RRItiga® SbrFlbat hrlides of triflalngpdiRerogiagaids or esters,

stathllaﬁesagffa{n%&rérg&ﬁ)zmg OF Oy H%ﬁm?@taﬁf?:%@i%ﬁéﬁ%ﬁﬂy those skilled
pyridine I’n d@n aprotic solvent such as

in tile ei torenmiifablecsubstrdtes foneugh pseasses. oThagitgoups in Scheme 7 are

hydr oxi de or .carbonate i 15 a biphasjc ueou hyl, .
oy R YSBIFEAT 08 P HUP n&eww&@@éﬂ%rwaf%flm}tgﬁ is'a halide
or tﬁﬂ[f}De,LA‘—]X 2_§ oF Atb(%%ﬂl 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.

Y
X + ‘g ' Y
| J Pd catalyst 1
Al X e A1
12 23 (Y =NHy) 25(V = NHy)
= 24 (Y = COH) 26 (¥ = CO.H)
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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4 H Scheme 2 Additionally, conpounds of fornmula 1 can
al so be prepared fromcarboxylic acids 7 by the

WO pogosmoi acy of in-situ generated acyl azi desPCIZUS200T681098
rearrangenent) as 20 indicated in Schene 3. Preferred
conditions for Schene 3 include the mxing of acid 7
with am ne 2 and di phenyl phosphoryl azide in a solvent
such as 1, 4-di oxane or dinethylformam de in the
presence of base, such as triethylam ne, and raising

Y gidl® oft BNP@SRIOSe0n dshe or @@eild RRich @odlddl hyilol}Z&d © drdacid of
affect the Curtius rearrangenent. 43 WO 2008/ 046003

forrpd 208360mi08 sobeti¢ methedR3, X2 ~X3 ~/ QL N." (zZfi H El

| Q)1 2GR A _l / - . L, :
5 P diring cxpihple of Semets el ilfidied by Wl W8PRion of
confvoldi? 29, @anekaapidst Fntial htarmedtheparndiing, above.h&hngtcomenercially

of the A-noiety. Mny such nethods have been descri b
avajlghle guineting P-horoniprolal) errieraermbiAer! X GHTUBFSE lataéal?gble >

ol Mife prisEifce" {ufetd RAZdAESEnpound 29,
Tud BRI e p |e§%°%g‘{f? Sl G T ting —
an exxapid efgentrel ipianmédiaiesA-&NHo 6, shdvest i t ut ed- pyrazol e

(optionally substituted by R2) or A and:Al are |inked

Al-substitut ed®yrazofe amines 10 (a Preferred aspect

10 of A-NH2 6 che are avai | abl e\by~y he
condensati on hydr s S and beta-k¢to nitriles
9. Preferr p\Bondition fofz_this transfonmation are by

heating i n ®tHanolic HO . Hydrazi nes g
avai | abl e by #he di azotsi zati on of anfjneg 11 fol | owed
by reduction or, alternately fromthe Hydrolysis of
hydrazones 13 obtai ned by the palladi u® nediated
coupling of benzophenone hydrazone w th conpounds of
formula Al -X 12, 15 wheiSehem&8represents a hal ogen or

tr i;s,rln%{eg _Z_n&icgén){és ll\lgnzd 3:/_\Iabolv?é) ﬁ‘szefal or ﬁ]ze insgntion 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
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.

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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PhT X DP HZM O 9 Al ~NH NHi NON NH2 A A A 12
13 8 10 Schene 4 A non-limting exanple of Schene 4
WO 20080046083 r at ed by the preparation of conpouneCI0S2007/081098
(Schenme 5 and the acconpanyi ng exanpl es). Thus
commercially available 20 6-hydroxyqui noline 14 can
be converted to trifluoronethanesul fonate 15 by
treatnment 44 WO 2008/ 046003 PCT/ US2007/ 081098 with
triflic anhydride and pyridine. Reaction of 15 with
res}%g?gﬁg‘s?ﬁ %Bﬁrgi erab 3%2“ ggrt a ygﬂfsl IIE)Sf:font a?ﬁilggdu?ﬁ@?iak&%m aa
tempea{ude pétereyh phashh0hW).f errocene i gand, provides the

hydrazone 16. Reaction of 16 with ethanolic HO _at

reflex provides the hyfirazine 17, which cap be

contaiv with ke Fil es of geneo Q’Fby

furthe ati'ng i ekhamfoli'c'm"fo neQuiFde pmol 1 ne
O

pyrazo awines of “ornula 19. In aRot her aspect of

this sygthetic sequepces, hydrazone 16 cam does,

converted directly3e=pyrazole 19 by t h % (di't ect

reaction with keto nitrile I S wupon heating in

ethanolic HO. PhY, Phh N, NH OH OS2 CF3 CTC(O( 14

s 16 R2 H2N,NH R2~CN NgM N i8 I iN N 17 19 10
Schene 5 Another preferre met%wod for constructing

Al -laubstiiilat exlarmyr, agwhmerciadlyi hvailsbleal edethydyd-ehhemophenol 38 is

ol PR PPy L B8 St A SRR Qe

(ScRemd h?_ uni on of a pyrazole 5-carboxylic ester 20 with
Al -X 12, wherein X reprepesents a halide, triflate, or

boronic acid suitable gor direct
&) ~R
HaN cl ~ R = N
\©i o o G
/N HQN
OH
38

34 (R=CH,) 32 (R=CHy)
38 R=H) 4¢ (R=H)

Scheme 11

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
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 chiorine atom of 47 by hydrogenation

provides the amine of formula 48, an aspect of general amine 2.
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15 transition netal -catal yzed couplings with pyrazol es

20, provides Al -substituted pyrazole esters 21.
woe@Bes60ex conditions for such transformati onsPCHUSI008081098

m xing a boronic acid 11 [X= B(OH) 2] and esters 20 in

di chl oronet hane with copper acetate and pyridine in

the presence of crushed nol ecul ar sieves, with or

wi t hout heating. Preferred esters for this

transformation include ethyl, tert-butyl and benzyl

esters. The esters 21 in turn can be 20 converted to

aci ds 22 by st andard conditions famliar to those

I | ed !:|n the art ch cas saponi figationg acidic
HE i on. 4540 20003 o
PCT/ /081098 R O%MAI + N o] "

N N N HOA O AI 21 22 Scheme 6, The synt heS| S
of |nf—er nmedi at es usef for the construction of
conmpounds of forrmula 1 wherein Acand Al are |inked by
a C-C bond is shown in Scheme 7. g this 5 case,

pal | adi um cat al yzed reactions (f xarrpl e, Suzuki®
Stikl e feagetions) ofrR4 12w NeonplF ry/
conpo \ 23_ar 34 pr es conpounds~25 0

exgppres~qf, generabnT N¥eroedi ates A- NHE:N

7, res&ectlvely In thig synthetic sequence,
groups-on the reactants 12 and 23 or 24 are n'iﬁlcfeimes
that undergo transition netal _catal yzed cross

coupl i ng reactions, suchS&¥mKal% des or tri flates and

borﬁﬁ'lrfes %‘1} Eer&rfoﬁﬁﬁlgrfcm]ﬁscﬁﬁ«?ﬁ%?ﬁ@& by h et | ] route shown in

or ganozi nc& 07 ot her ot ganomnet a nown by
Schemesé. SKius| keado piridinbd9 gKtis Malogm)smlhakbp}mrmdhfﬁ e ss halogen)

cane B ABHBAELG Aor i BUSt G PEMSEsL oo s e Bdmidine 52,
respcddﬁ%@ha%%ei}eﬁlev&aﬂ%éﬂ?otﬁ fhebighewhh hid thate, a&o?ﬁphshed

A-X 24 will be a conplenentary organometalli

depsmhhg as the mt@ﬁmirﬁhe Z@r Wi thi: K6 moeicly i aftesticd t‘aélmalQmoniﬂmmg
12

ring? Bt @ 48 S yply ey BrRl RN Gk Spppognas of
forfalai4®erd0 Wwith i atRss of the AMineSMCH ddhet néd o€ &f @bylsént]sudh as N-
met&;@-pﬁreg@ﬁlgqc, })21\(1;%5 EO_ orN al_ll’lz Zlicgliail(c\(sol_veytl_gt) temlzagrraguzes:rangmg 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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Scheme 7 Wthin Scheme 7, it will be understood by
those skilled in the art that there are additional
We ke equi val ents for the Y-groups of 23 BEIIUSM07/081098
that can be used 20 interchangeably with NH2 and CO2H
with the addition of additional transformng steps.
For exanple, the Y group of 23 mght also be a
protected am no group such as N-Boc or a surrogate
am no group such as nitro that would give rise to

for roacidic rol ysj r e
pregzg@% gt’l A pa H?«% mi};s; Vﬁerg}w 184 §pec>1[ets t%}écha?tb%ﬁe{tés 2 transition-
meﬂéﬁé‘@ﬂﬁaﬁﬁﬂoist@h lidereadfon¥OFR R8I0 4600Bible M groups include but are

PCT/ US2007/ 081098 Y group of 24 m qht al so be an
notdigniteel torborenie peids, IRTURC ehrp il tialayl Bp.ysilicen: magppsiygy. dithium,
0 Vst t
ol T DR o GAMRHURLIH) 5y ADRL Tt
5  withmeipamalve dnleatafg towidbbie Gin@iﬁstoadl bexhogel Eilbdd ipetheraad that the Z6

i nternedi at e above. Thus, rciall 5 .
molgpey }%ﬂgce&umﬁ%qhﬁws 1 BV Sanaim eptpnab Prolreing axdms, eigvill be

remvEd 11? Qﬂ%‘éﬁ@éﬂ@lmlaﬁsf%ﬁﬁéﬁ(ﬁ@l (BoOstowHr OS(gﬁé ﬁgﬂ-ﬁﬁhﬁﬂlé‘ %x:ﬁﬁples of
in the presence of a pa | adi um ca a ySt to prOVI

genewhBchemtk Dogre smxexa%themea)M gehtd.delawnt er medi at e A— NH2
6, above. F B(OH)2,F 1 NH2 NH2 ,N] 27 ?R 12\5 N
29 Sch m es Zzgﬁga@ﬁres |Hz
useful for |t e—fp ve i Or—eaR—bessynt h k,
to rrethod? rmonl known to those ski /dln he art.
Non- | i mi t MHf 13 exanpl es are illustrat Ri%hia t he
foll owi ng schewesw A general preparationsigf-caryl am ne
32, an exanpl®95f” anine 2, above, is sho#fh Schene
10 9. Thus, chloropyridi nesSefem& bk mul a 31 are reacted

wi thn Befems! é4op ¢D@i B and@.4-dichlesonyridinentd) ofre [rggwined using

eesftlf e ins S SRUATLAT RS R OEC r SRCLRNG: & yrgpyridine

52 15.f@thC the thﬁﬁ/llﬁ_/rﬁam‘dﬁ BoroditeetIty| mcethamipiesence of palladium
i.met hyl f or mam de or, di_net hyl suI foxi de., Sone

tetrﬁl@ﬁ(mahwrlph@sphﬁhﬁwsde@ig@rﬁéﬁ@p esfrien@el @nige Bee 9

are
Cl SR F. o ~C
o — O
> HN N
51 52

= aq@or di ng

053 \\

15
Scheme 14

Scheme 15, shows the preparation of amino pyridine 55 from chloropyridine 52
by the general route of Scheme 13. Preferred conditions for this transformation include
the contacting of chloropyridine 32 with isopropylamine in N-methylpyrrolidinone with

20  microwave heating.
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shown in Schenes 10-12, below. H2N r~) '(Z6)1-3 H2N |

Z6)1-3 -oH + d ok R16)1-3 (R0)1.3 \ 30 31 32 20
W®(98108608 | N Schenme 10, commerci al |y avai | abl ePCT/US2007/081098

3-fluoro-4-am nophenol is reacted with potassium

tert-butoxide and chl oropyridines 34 or 35 to provide

am no ethers 36 and 37 47 WO 2008/ 046003

PCT/ US2007/ 081098 respectively. The preferred sol vent

for this transformation is dinmethylacetam de at a

tenperature between 80 and 100 C. HzN CI ~R F .O N. R r

OH -a N =29. 34 €
(R=H) 3 a2 S| 105Ina3| nnr
commer ¢l |y avallable 2- met hyl HA- a nop 38 IS

conbi ned wi th ghl oropyridines 34 and 35sst0 prow de

am no ethers 39 and 40, respectlvely (Schenme 11). H/N

I Cl NCRa NCR '~ + H >Sghapel3-CN H2N-* OH 38 1 (R

12 34 [T S e TS gy % Bt
1, mprdseiyibd ey hbe pmpamesn 4T urendl. 48 ﬁe»(ﬂmah%wbén gemeeiladmine 2 is

dnternedi a , ab ve. shown i n Sche
PrggRméfei al F‘;i [can 206 15PRYSteE- 19 ﬁBr&BHfé’ﬁ‘a‘PyMiarP@nate 26,
tridI 8B d%ﬂa%art@ﬁ‘%r @ﬁi‘m@gl‘i’én%[ B%b&matk 3gR¥ C}Q’éh&ﬁm with 1sogropeny1

carbonate 42. Nifration undér standafd ditions th
chlpmfmmm traddwt:thélflschlmlqﬁmjmtwm 4nigfophény] chlohdomate, reSpectlvely

g?,sb)P rl1ogy ASchgz%Q ?@ngn%ri k3 d téa%ri)eogonger%elzl fo X discrete
Ry
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) 3
£ LN
93\N/X2\E1/X3\/\?1 Jj\ / - /X3 / @1 A" TH
- B E—
N L) g
Q2 Q2
2(R3=H) 56 (R = NHCO5C{CH;)CH,)

57 (R = NHCO,CH,CCly)
§§ (R = NHC02(4-N03C5H4)

0 (Z6) 59(R = NCO)
A"NJ\N/ XZ\E{'XS\"/%iQ1
!l?a H L\\QQJ
61
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 Letr. 2003,
44, 3863-3865; Chan et.al, Tetrahedron Lett. 1998, 39, 2933-2936; Chan, D. M. T.
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15 and chloro noieties provides am nophenol 45.
Treat nent of phenol 45 sequentially with potassium
W@ 2008/0800Dxi de and 3, 5-di chl oropyri di ne and heR@T/H8200T081098

di met hyl acet am de provi des the conpound 47. Renvoval

of the chlorine atom of 47 by hydrogenation provides

the am ne of fornula 48, an aspect of general am ne 2.

48 WO 2008/ 046003 PCT/ US2007/081098 \ d OHF C F C
[l -~ aeee?~ - - ~/ OCOzMe OzN OCOzMe 41 42 43

TetfdhelonfL 4 1595 A I 96135 rbvﬂdeg m@lanaloé@[blmms%tm% ureas
02N 44 45 47 (R &) H Scheme 12 Ami nes of

whgeméh@newhﬂmﬂrmrated&ﬁ zalzécﬁubﬁlméphw& by t he general
gute shown j Scheme 13. Thus, halo pyridine 49 (X (28,

aen rhalo mdjn i s hal ogen)
r&ry’bemcoﬁ)%vfgg @’lg gétghtg cfspy-h-r-el—l ne«g*m o)%m e J

ZG%ubst it ed pyrimein ect ively. ksThere are
severaL(ij,; hods t hrough Whl cﬁlg th| s can be 61 (R3# H)
acconpl i shed, depending on the nature of the Z6. Wen
t he 26 moi ety is attache8chemabe Q containing ri ng

t hr n ref.erred nethods

noog g afies kAR WAL 1B S8R 1S Rb RS Rt Bl by he
memﬁdst &B%cﬂiﬁﬁdriﬁ Séhicitic @81 iwnynﬁaﬁlpm; off R2&ubSHtMeAtantiksifoxasoles 64

N 10 net hyl pyrrolidinone, DVBO or an al coholic

and<G3) a5 ﬁ@mmer%}irpw&ﬁb}ﬁe&" hﬁ}éﬁ@ #Hep be BWPMRCP oqumen ketgrnitrile

S
int R0 By it NP RRGK] AR S Juillr e of alkaline
condivps ue dissetbed rin Se \ht«trhtuaen (’Eal«amsetmﬁ t}’fﬂﬁe:a;nydfia 1699-1) 32, pp
n acid cata for Ts
RECE:) k§50n?lﬁa‘f e e elRS 6 us’é‘&éﬁn%rdmﬂdltl%%e%r Sircar,
et &1V, aj,gohﬁém ¢1988), \s@nhp 5Py to:@{l a4, a@rﬁﬁ&w @ﬁerﬁqﬁbmSzé ¥p 934-
aryl and 15 hetéro oaryl am nes Z6-H i ncl ude conbi ni
9; Genketnalt, m%éﬁé&mdwmdcﬁ bBmg rsoxmlesrﬂ@s@d]éé Impeatweiy By

o LSRR Bt L 4 20,5 o S e
xsophﬁalbé 68 ahdl 6D ee@EHddsyof Jdheral &ﬁ&e@aﬂ@l?%ﬁmh@h phllARAediated
couplmgs 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 paliadium

coupling steps.
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the Qcontaining ring through a Z6 oxygen or sul fur
atom preferred nethods include heating 49-50 with
wak@shaloodr thiol Z6-H in the presence of a stPOnySHATES1098
(for exanple, 20 NaH or potassiumtert-butoxide)
ei ther neat using Z6-H as the solvent, or in a polar
sol vent such as DVMF or DVMSO at tenperatures ranging
fromRT to 200 C. Wien the Z6 noiety is attached to
the Qcontaining ring through a Z6 carbon atom
preferred nethods include cont acti ngmcwn'pounds 49 or
50 with a 8pgcies of formula |nth@) —N
2008/ 04 LS20077 081098\ pregg/ice of ﬁi{)}m
catal yst, wherein Mis a speci e that participat
transitiop- metal catalyzed croEgs coupl i ng reactf‘bns
Exanpl es /of suitable M groups i*acl ude but are
l'imted/t :OBoroni c aci ds, boronic esters, zi nc,
trialkyl ti n, silicon, magnesi um lithium and
al umlnum, Optionally, the transformations shown in
Sche 13 may be perfornmed 5 with m crowave heati ng.
It wiTly be understood by those skilled in the art that
t he 26\ ®ties introduced in Scheme 13 may contain
opti onal Xprotecting groups that wll be removed in
subsequent t(gansforrmtlons (not shown}!™ §
non- Ilgn??gﬂ%xanpl.es_af, gen Sch_eLfE__;],S are}'}*' own
in Sch ard 15, bel owz NN 26 2Rz Hy
Z6-M}" ~Ql (816)1-3 (R16)1-3 149 (Q = CH 51 (
CH 50(Q=N 52(Q N 10 Schéme 13 In Schene iAL4
phenol 33 and 2, 4-di chl oropyri d¥ne (L I) are conf¥ ned
using general Schene 9 Be§®®o\8 de the chl oropyri di ne
52 BFanaihg)r tw%én@mﬁdr&, mﬁmhlléranqb;l&i ehanwlessd gainerhl arhiges A-NH;

razol ronate 53 in the sence
© SR RET 1SieP BB Ram Dr et REFREPCH Sehomey19 by the
5 reatﬁfbnecﬁaﬁﬁlb@ 1Qifthl@ﬁﬂ% 2l agdri7p %n(i AIRM (0N Ch r@luéftehsdthl*ézoies 71

Cl OHHEN 33 51 52 rNo JvVN NN-- p53FI \\ o]l
and, 77 \aog pegessible by methods descnbed in the literature (See; Hegde, V., WO

94/21647 (1994); Hackler, et. al. J. Heterocyclic Chem. (1989), 26, pp 1575-8). Using

the general methods of Schemes 1 and 2, amines 73 and 74 can be converted to ureas of

general formula 1.

Al-M
S—R] (70 S—h<
RN NH, RZ™ Xy NH;
Br Al
7 bk}
Al-M
N—8 () N--8
_—
RN TNH; RZ™ N\ NH,
Br Al
10 I 74

Scheme 19

2.1 Examples
General Method A: To a stirming solution of carboxylic acid (0.50 mmol, 1.00 eq) and
15 DPPA (0.75 mmol, 1.50 eqg) in 1,.4-dioxane (5.0 ml) at RT was added Et;N (1.5 mmol,
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HzN 15 54 Schene 14 Schenme 15, shows the preparation

of am no pyridine 55 from chl oropyridine 52 by the
wQ@20080#00F out e of Scheme 13. Preferred conditiBCBEUS2907/081098

this transformati on include the contacting of

chl oropyridine 52 with isopropylamne in

N- et hyl pyrrolidinone with 20 m crowave heating. 50

WO 2008/ 046003 PCT/ US2007/081098 O I\ C i-PrNH2 F \

Q NY H2fV HEN 52 Schenme 15 Schene 16 illustrates an

3.08/eh BT A&L} MBriRE SRASRRIPR T, 60 APAEPESe Ahnife@eAhmol, 1.50 eq) in
formula 1, reépresented by the preparation of urea 61.

diokpane Wes advist aind shevmexfurpeway beateainatri$- 100 . Afler 2rimrtlye ¢drapleted

=. am n converted to.an, i soprape
reagigh ol OB o RF AR YR bt B a8 i BOAC 0. e
corfibifed bpphrEWere datiagayieh 381 HE1 (BaCidt@NMCO; (2x), and brine (1x),

.isopropenyl chloroformate, trichl oroethyl ) ]
dn%dq(l\ég%gdr ﬁﬁ@réd grd gvaiorgtehegiyp thendrade podhet which was purified by

' ' I to Sch 2,
RS e th} 8 OR0IOYEL HupPlynal 00y, Lo Schere
i socyanate 59. By analogy to Schene 1, reaction of
- [ O.wth
ExR@PLL L TGS SATEPEE<DF bii #b0 ares) 81 Extmelepdh 6.5 & 89
mrl) SRRE COPhRATSY B préceBiry ( pRAIpIETAL T epRiqd k-0
flu@ephenog RAN=medhylHolifmidRE) GeCH3YCyal)57 HARMR (DMSO-d6) &

= NHCO, ( 4- , 6 9
o ARETRR TG MR D) 1 47 55 P
H), 7.01 (t, /= 9.0 Hz, 1 H), 6.51 (dd, J= 13.2, 2.4 Hz, 1 H), 6.42 (dd, J= 8.4, 1.6 Hz, 1
H), 5.51 (brs, 2 H), 2.76 (d, 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
(MgSQq), 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-dg) 6 8.76 (m, 1 H), 8.48 (d,J=5.7Hz, 1 H), 7.36 (d, ] = 2.6
Hz, 1 H), 7.10(dd, ] =5.7,2.6 Hz, 1 H), 7.02 (dd, J=11.8, 2.6 Hz, 1 H), 6.86 (t, ] = 9.8
Hz, 1 H), 6.79 (dd, ] = 8.9, 2.5 Hz, 1 H), 5.23 (s, 2 H), 2.79 (d, ] = 4.9 Hz, 3 H); MS
(EST) m/z: 262.0 (M+H").
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@ 61 Schene 16 An additional subset of ureas of
general fornmula | can be prepared as illustrated in
w@Eehensody. I n the i nstances when R3 is not H,PETES2007/081098

nono- substituted areas 1 or 61 can 15 be optionally
further transformed into bis-R3-substituted ureas 62
(Formula 1). Thus, in Schenme 17, exposure of 1 or 61

to al kyl halides or cycloal kyl halides in the presence

of a base, for exanple potassium carbonate, sodium

Exzi’ﬁi el £1£ leNﬁﬁ“‘a(i}?S%ﬁm%ﬁS}%%g&@ LKy blﬂox% héidl E?%]g 11.8 mmol)

vent suc es areas 62 er el
andn;amdas;num cbuippidat(éd0R8 12¢k nul) sndatheythixoure ovas| stiadelt yvernight at

RT S pBRiplal S ARa et e e R PbE PR L 7S BE ? ihdn and

povk(RRRE p&ﬁh@ﬁlﬁé&r’@dnatér@ti R %%geG@QrimlﬁSI)tand 2R0Rixtur@4vas then warmed to
3863-3865; Chan et. al et rahedron Lett. 1998, 39,

80 Y amd gtgg@i focR4rm. Tﬂqe msuﬁmg ljgt,qpl(\pmxg@'ggyagzp@gbg to RT, diluted with
S T T T -

extitatie asere Wshel Wltﬁﬂ%ﬁﬁ@tﬁﬂ )Godﬂilﬂobﬁ@ﬂ’bahz&d (R3 nhIS) water (50 mL) and
Z3- substltuted esdl lo (ZGt ol (Z6)t o %
bring §54 wpL), xdoest /(%E ﬂom@gtra dy fm veguo Rofy mn o3 via jqolumn

c}u%atgl%%&g}% yighd 2 cﬂoﬁ%é £ @né}%ﬁ@m : yﬁéﬁ% gﬁé#d'%mk oil

whichevasi used hveithut ifimther purisioatamol’ HNMR [EM{S(E@@r &db. By (irhg 2H),

62655013 o b ah (SkHor 265/ b Hou O RBE A FD, £26 (5, 1), 8.39

(s, g@jﬂmgqggj)lry/zag@d@mg They can al so be prepared from
ommon keto nitrile |ntemsd| ates 63 by condensati on

vv| th hydroxyl am ne ei ther under acidic or alkaline

e RSP LG MO A% bR 0

g, 0B DinAY irDEltO‘H (5@3 ﬁxa)zmisassm@é umﬂexéié I-llésaltrﬁ@sp&%@rtd au:i for 3h. The
conditions (see: Sircgar,g al %tOChem 1985),

i ps Sl thionsh Ge1te%)and) wenksd WiHleORLGV TG e was
1

B8 st SLSRTSRGETES 3 1 GB)  u

(SOSWZWSMMSS 536(6 &np.4a7z, d&lil), BelSc(d,rﬂve Bt9%eldz tloI—IAI’f7 80-7.69 (m,

21y A B L h ey 8 B i 1 P ad P C AR (T g7, 3.3

Hz qqqlegqggyyer,kg Qw%‘ﬁqtkg“rpf for mula Al -M (70), wherein
M noiety of Mis a nmoiety that participates

| n tranS| tion netal catal yzed cross coupling
aml?lC tAﬁn%b ass%?ul?io?lsofék,4-diﬂuorophenol (2 g, 15.4 mmol) in CH>Cl, (20 mL)
was added triethyl amine (3.21 ml, 23 munol) and ethyl chloroformate (1.77 ml, 18.4
mmol) at 0 °C. After stirring the mixture for 1h at RT, sat. NalHCQ; 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;SO4)
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 ¢ °C. After 15 min ice cold water (70 mL) was added, the product
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boronic acid or ester, stannane, silane, organozinc or
ot her organonetal lic noiety known by those skilled in
WQ bws/asa0i o be a suitable substrate for such pPOEESNET081098
Usi ng the general nethods of Schemes 1 and 2, am nes
68 and 69 can be converted to ureas of general 20
formula 1. It will be understood by those skilled in
the art that the Al-noiety of 68-70 nay contain
protecting groups that may be renmoved prior to or

wa?%it?e{ctéfpﬂi‘tﬁ refly?Rc J%e%ﬁ?@ qu tlf‘ecl{ ﬂnge L?x?%nej?@ﬂre‘?so{?vie@ Sashed

de- protection conditions
with rbdliee sdrowid Nab304) mﬂe:oamnnateg rto affon¥ the 4it6® prodycties a thick syrup.

o t. ona rotected.with a s abl rotecti ng grou
BB oo Par (ISt o itpepbiA T LS o R i ot S added
soHdaNaflict)@ge%h@v BIredN Bt ieReRtafdhh@dt Wik sBBed %H‘é’h% RT. The
st eps 2008/ 046003 PCT/ US2007/ 081098 Al -

mixtpre\ wagHpltgred ang the fjligatravas 40 cenma{gdea“hlrresqltmge@hé szvas d1ssolved

o 00 G ATt B i G

withnGHAYY (3x255eMe e lédbmlanddnegadid 1afds fere eo@amﬂ &@thcﬁnne dried
general am nes A- NH2 é%) wherein the A-r % .
(N:89pmnszeameentiaigd 9eatfrd gaf-didtugeo- %ﬁﬁmhmwiéé éréb 3186 pigld). H

NSRS LR o) PO9OT.! oLt A 8 TNSHTD &1/ 104
Hz,aH{)eMﬂ Cﬂﬂi)imy/z hﬁ&@d&Ha)sscrl bed in the literature

5> T SRatysry 0T erdaliiueroamairopbisiol phok 675 syne i BOAC was
add‘éﬂ PaliRIGh %'ydl%ﬁkfé({d@S%f 039 HeRBH f:enld ﬁfb%g%}ém?%%?ﬁn% wh3 sﬁirﬂgd under
a h;cilrogennat?neosglga?g ?orrttS% Tthg n?urit%?g wgs ﬁlter%d through a Cehte péd washing
with EtOAc (2x10 mL) and the filtrate was concentrated to afford 5-amino-24-
difluorophenol (0.8 g, 96% yield) as a solid. 'H NMR (400 MHz, DMSO-d;s) & 9.28 (s,
1H), 6.91 (t, J = 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-amino-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;SQy), 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-dy)
6 8.33 - 8.30 (m, 2H), 7.44 (t, /= 2.4 Hz, 1H), 7.13 (t, /= 10.8 Hz, 1H), 6.78 (t, /=8.4
Hz, 1H), 4.85 (brs, 2H); MS (ESI) 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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Al-MS-N(70) ~S-;]~ R2, N2 R2_ V' NH2 Br A 71

73 A-MNS (70) N5 RR'" ONH2 R°" / NH2 Br A 10
W@ 200344608 hene 19 2.1 Exanpl es General Method PCT/US20a7/081098

stirring solution of carboxylic acid (0.50 nmol, 1.00

eq) and 15 DPPA (0.75 mmol, 1.50 eq) in 1,.4-di oxane

(5.0 mM) at RT was added Et3N (1.5 mmol, 53 WO

2008/ 046003 PCT/ US2007/ 081098 3.00 eq). After

stirring for 30 mn at RT, the appropriate am ne (0.76
filtF® | was! cofbefifidted bn ‘i‘l'l@)fﬁ%ﬁﬂi%ﬁ t@dﬁﬁﬂdaﬁg ﬁﬁﬁocﬁﬂé‘id&r 8alt. This

was heated at 95-100 h, the conpl eted
comp@mdl oL m&trahzml withtset & Natfi(Qut seditiging thebfresnamunedextracted into

K612 35 Ll g olgfic REPRASE el il PR dariea

(Na(zSon and%o@l&éﬁf&tddws% 2 4fd1ﬂt1&b€51(;f§rﬁdmey-§ gﬁieﬁﬂedaﬁnne 0.19 g,
63aglvet e crud eégro uct which was purified

GoYiglhh ag Brsghet dgNAARY(40Q Mz, oﬁ\%Pthﬁedaﬂ ér&g%} Lﬁ%Qa(m 2H), 7.37 -

725;@”%@ n’ﬁf?%(t,,&fzé"l})%_"%% 91?4)5‘;6’.38 E’thﬁg%fﬁ)A f{% 788(139569%@'1018 (EST)

mw/E:e3pr@cadyre of Exanple A2 to provi de 4 (4 ami no- 2-
10 fl uorophenoxy) -N-net hyl pi col i nam de (300 ny, 13%
yield). "HNVR (DVSO-d6) 8 8.78 (d, J = 4.8 Hz, 1 H),

Ex§m§fe 24% A ‘Sﬁ)ﬁ.lti%ﬂ"gﬁ 4|anwmn -0{ crgs%l ((6 309 F }%244 nlﬂﬁol)]-LgF%nhjfdrous
dlmtﬂ}ﬂ&@ﬁ&lﬁﬁﬂ (flznl) #ips dﬁ gﬁ%e@dd va&‘uo: a8d 4reafedowid polassmm tert-

6
b“@é’éF) 0. sr%f( 9%%?‘“1‘% E?iﬂrefﬁﬁ%on (’g‘eéﬁ%{iﬁﬁf‘ ém%*e )Kag%ﬁ“u‘t'\é?e@nb“em to
sus@f:nd”ralﬂ%lﬂpmﬁttérhﬁ%@ﬁ Bebluie. Oﬁlegreaétﬁ)ﬂwﬁﬁ"'ﬁlrﬂleﬂ ftirred at RT for
anhydrous DMA (32 nl) was degassed ¢/ evacuati on of

30 mné hBxamplead 22 thill backf mmely wap efdes aperthe esyperitmaigture was

(S i t
e o RS OB RS S PRI R85l ey e
acgmtx {3 ;L\vasd sater (At md,) bﬁ”hebfganicdajaarivng faither sSedshetbwithtwaater (3
t he sol vent was stirred at RTfoh 30 mn.

X Zg@yﬁﬂng at?(%ng@e @ 2% niﬁ)nﬂ“‘glp)cowg'gleg@aléqpus Phesey yere extracted
with 1 QB G YR 2 OEQASSRGinad %géaﬂmpﬁésg? wRRd dtiB® (Mes0,),

reaction mxture was heated to 10
concentrated in vacuo, and purified by silica gel chrgmatography (EtOAc/hexanes) to

provide 4-(4-amino-2-methylphenoxy)-N-methylpicolinamide (530 mg, 84% yield) as a
yellow foam. 'H NMR (400 MHz, DMSO-ds) § 8.75 (m, 1 H), 8.45 (dd, | = 4.6, 0.5 Hz,
1 H),7.27(dd,J=2.6,0.4 Hz, 1 H), 7.04 (dd, ] =5.5,2.6 Hz, 1 H), 6.78(d,J=8.5Hz, 1
H), 6.53 (d,J=2.3 Hz, 1 H), 6.48 (dd, J =8.6,2.5 Hz, 1 H), 5.10(s,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) 0 8.46 (d,J =5.7Hz, 1 H), 8.09 (brs, 1 H), 7.68 (br s, 1 H), 7.34 (d, ] =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 (1, ] = 9.0 Hz, 1 H),
6.77 (dd, J=5.7,2.4 Hz, 1 H), 5.22 (s, 2 H); MS (ES) m/z: 248.1 (M + H ™.
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C overni ght under argon. The reaction m xture was

poured into ethyl acetate (400 nL) and washed with
WQR1081046408 x 100 nlL) and saturated brine (2 x 1BOr/mg3007/081098

The conbi ned aqueous was extracted with Et OAc (100

m.). The conbi ned organics were dried (MSO4),

concentrated in vacuo to a brown oil and purified by

silica gel chromatography 25 to provide

4- (4- am no- 3-fl uorophenoxy) - N-net hyl pi col i nam de (3.18

Exeﬁlpyel?(%.y '1? ggﬂmoﬁ laf MEIIZ;{I&QQSWZO g,%%@?} if ﬁmﬁ@o(éﬂﬁan@ﬂ (6.0
mIwas hedied (cdw() rC Eor5 Iz, Tix :ﬁ)lm was m'r,lov?d md@rddgluqﬂ:& pressure and

the (rasd(’%ie\] as ediay'_Qq_Ea gei%m:s‘]kggmfxg)grafﬁ%to pxz)% f 84 ?4 +aMmino-

_ , 25 HIQMEG (40
i /884680’§“w‘“/2£§‘88‘5’7<%h1%‘3§(1 Bp D {18
DNQ-dhieh 738 doli~ -G iznb H). éﬁﬁé%pﬂhengﬁ 214 0 IgH) B0 T = 8.

) S | d | )
HZ%T%QA?E@X?%Q%%Q%Z{H rre gd@rjﬁn 8‘;&19{%1 ééﬁ% darq<0 24
HzsDIH)] 5.80 (dvals= CreHEeD H)M 5.08 (she! B), 368 (b wpt Py B Hdi(me 2 H), 3.25-

éz. 73 9,.23. 7 I; and govvder ed potassi um carbonate
3.2 STBZF%EW.(%D%F MEHI%6fd i xture was then warmed to

5 80 C and stirred for 24 h. The resulting bl ack

m xture was cooled to RT, diluted with brine (100 ni)
ExamgleexA%:actAdselititn eothyixamele and3( 4.8 80 lrﬁj) . mfted) and N,O-

din A o B Ify bl b3 A B ST RE bR o LcBtionme (50 mL)
and®@ e retoRemixe@e s hékidedvdraBSa] 10 eONCER Eéﬁ:ﬁ&l imixture was
vacuo and purified via colum chromatograp g t%};{cl el d

compenstatest - Beyd-rentralizegywitl P HaQHo@oﬂ)qzérmtedm @x). The

corth 4 pRabic PR PRARE b ik {88 and gpnoentrated i

vacﬁo 2@ oﬁtaﬁﬂ4-((¢l-dmzdd-[}qﬂu6r®@eiﬁcﬁsy)-ﬂ\§ irl)cthoiy—l\gm'étl@ﬂ)}(mﬁn-la-ahhine 4.4

%ﬁ%’smek&z H%’én?gﬂ?o(lz%ﬂ#}’a) 5%%{51 :() 203 2 j égf lﬁ%ﬁ% r 12.4,2.8
Hz,lEfgﬁgf&% @goﬁ]%gqf i 121 ! r%r% mvd $0% PACONR € L0 =24

In was stirred uh
HzHP Hat ¢nds phik /e &6, R¥ Horl Bh 5 Thés, 2l x Burldswhslf 3.14 &, 8d1); MS

rou ] and washed wwth EtOH The filtrate was
(ESEQWZZE%E?ZE(%&?@ gi ve 2-fluoro-5-(pyridine-3-yl oxy)
aRnihi
Dﬁé{&xﬂﬁgz 08: 25]19}r0—a8(2'(méﬂﬂx§@metﬁﬁl)dﬂﬁ\lﬁ%)p§§ Mé?loxy)amrlgme (2.0 g,

7.6hmol) apfj 10%. RYC 12@bmend. 18 purpgl) IWM@@H d4, mb) wag|stirred vgder a H

atm'_%%he%e @oéasﬁfgﬁgéf%%&ib mq\}gﬁirﬁg% Hﬁ'%ltetjed;%rg: gh %{&fand the cake

wa@@%ﬁbbcﬁ vﬁﬂl MeOH. SOfl‘Let Iﬁtllfat@fwﬁs 4ofichirtred ogh &ff@ﬂd @2 4gumino-3-
i n, CH2Cl.2 added trijeth am ne

ﬂuqrsplzefow) RSN %‘}Bmdlaﬁdmﬁtnﬁ 2B B3 D1 Br eH (! (PMSO-dﬁ) 8
7.8&at§d, e B0, taﬁ% 5.6 t&r3 ﬁ) %gﬂ;%yh%.mﬂ #2119 skl (g, 1=

Sat . uti on
2.1 Hz, 1 H), 5.41 (br s, 1 H), 3.62 (s, 2 H) 2.84 (d, T = 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-Dichloropyridine was added
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25 was added, the organic |ayer was separated and the
aqueous | ayer was extracted with CH2Cl2 (1x25 m).
wabmsoeotnd ned organi c | ayers were washed wi t h BCT/H£2007/081098
dried (Na2SO4) and concentrated to afford
2, 4-di fl uorophenyl ethyl carbonate (3.11 g, 100%
yield) as a liquid. To a solution of
2, 4-difluorophenyl ethyl carbonate (3.1 g, 16 mml) in
sul phuric 30 acid (10 nL) was added fum ng HNO3 (0.78
andlhe r&ﬁlt’iﬂ@icﬁutfdn%é’ heX&ER S0°ct BEerhipher Taé m&tﬁf@ﬁrﬁﬁﬁ}iéﬁd and
ar ound After 15 mn ice cold water (70 nL)
theafiitrate, wah eopeasttatetl in5tacn® ROOBUINBIOD silica gel chromatography to

Prop R oK B ROa v e dhrs T i) d vk (a00
MM, UMS’OLJJ% SQWI(QQ HN@ZQ%M . §p(scemgr abeddd, Q'=af6 988 Hz, 1
S

the nitro product a syru nitro
H) ool (ks vaag e LS HEv b aDi B 2%311 drﬂé) 5(3280(5n2)H)aMS (ESB hivg: 239.2
ﬁutlon was added solid NaHCO3 (4.0 g, 47 mol) and
t ‘resultant mixture was stirred for 16h at RT. The 5
m xture was filtered and the filtrate was

Ex%é?&?”il%%f«?@y%%fiﬁﬁﬁpﬁ 34 @Boh ol PrenoBomiteole £reoe 1.1
Rt Sog TESCPUOEY, YOSuaiEly ACHRM (10 ) G Aol IRT ovemigh,

he conbi ned organi ¢ | ayers were washe
Soilycntnms F@IDIOE‘QH ul@cmzw)ad angdswoentientesive vas suafidhed dvith H>O (10

w3 (o gt HpitelB dopy ahGiecfalpoay i adihips fouion was

extractzad&nﬁliZEtOAﬂkZ@ 11113) éﬁd; the combtheft orgdhidayers Kere ¥Bed (MgS0y),
(ESI) mz:176.0 (MrH+ To a suspensi on of

conpenfraieck |igorerg- and r Iby( homaiegrapiy7 tmmﬁfqrdu #-(4-amino-3-

ﬂum gﬁZNt(%ggrﬁg)sLﬁ | ng @Fﬁdﬁw)%@wﬂ" R (TOESZ & 67%

yiekly ds otgint yatlowsph Rty mbh 373 beMVFEK)ure was filtered
through a Celite' O pad, washing wth Et OAc (2x10 nl)
and the filtrate was concentrated to afford.
n
ExnBIE O TR0 BRI & B S BV 8D B was
added 1. Q]M:aq?ie@lsl—}&a,OH HQ mé., 380 {umol) "ﬂle&‘e&litdnt mibttiire Was8ated at 85

o (D . M. (ESI m z; 146.0 . ol ut

C érdishfy e SO SeBh B FrpoYed i asi 9t Pt was

dllL@tﬁQﬂﬁﬁwHﬂe} (Sm)aﬁmfdfa@lﬁgdaﬁﬁh Ut - foetafX| de (é?;ugﬁlsglayer was
07 mmol ) at After stirring for 1h, 3,

amd}ﬁ@(h topld ply2 b |ﬂiifeactd9tu3170‘@3 M HCl 1e)acm8<ﬁmcaswammtracted with
ErcfAY PORA5E é%ﬁléﬂdggn {%ng‘)@%e"‘%ﬁx ﬁd\%‘ﬁ? o308 08 Meso,) and

ure wa n-m crowave

conbeﬁfateﬂr in Waiero (@0 Fi(}- anm4&ﬁd)ﬁﬂ)heﬂ6@)lblbﬁnﬂd§ leldC((6 W@s 77%,
extracted w th Et QAc

vielgy.gdP MR 45} MHge Pé‘/%ésf{q)eg Sxﬁnot(ﬁ Jbr Pr?eﬁé&l Iﬁ}, ) (deh*T Fégt Hz, 1
H),(7 ng@“) = SC'PQCﬂ?EriaH?@ Oﬁ(éi\ﬁa§ 4o zg}@ g,rl' i), &%0PMd, 7= 7.5, 3.0

Et OAC/ hex
Hz 51 1(15602@ (m’,dﬁil)t; 6éi9r(b135y|26{<)yM826352) m;zdaw llldj}vkﬁﬁmzenam ne

ef &1%’11 660/%1&(')1%![3 o?:?)p?co ?uc acid (d_u\l M:i) gé mmol) wWas dissolved in
THF (3 mL) and stirred at 0 °C for 5 min. 1M 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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6 8.33 - 830 (m 2H), 7.44 (t, J 2.4 Hz, 1 H, 7.13
(t, J =10.8 Hz, 1 H, 6.78 (t, J 8.4 Hz, 1H), 4.85
W@ R0g/0460by ; MS (ESI) miz: 257.0 (MrH+). To a seCTUS9N7/081098
of 5-(5-chl oropyridin-3-yloxy)-2,4-difl uorobenzenam ne

(0.359g, 1.4 mol) in IMHC solution (10 nL) was
added Pd/C (0.015 g) and m xture was 30 shaken on a
Parr apparatus under a hydrogen atnosphere (40 psi)
for 24h. The m xture was filtered through Celite(r)
sol @ &/E&ewﬁéﬂeﬁ%iﬂpﬂﬁb&@?)g%ﬁqge ‘ﬁ%@& M@é/y%f wag cESoléd 'iﬁ-)m ice bath
and the 56 WO 2008/ 046003 PCT/ US2007/081098 Itrate
andnaenteatingk mithad ¥d Ne@H. heTheymiman wap axbactéd oyith tEIt@Ac (3x), the

congiba” St Tarbccsss SRRl Wi TP Prac ooy Bl Filteageed i
vac:uBttQ; oEia%QS((?—a&ﬁ@4%1br@h@né%ﬁ%@Q%@ﬁn&1&@1@[1| «0.13 g, 98%

rs were washed h brine

y;e@@nglémmgt@ao Hz, BM$O-d) 5 8.24 (d, J = 2.8 Hz, 1H), O 67 (de 8.8 Hz,

L OB 8 BTG ARE RS AR 40925
Hz8L}B)36 158«:1?0 =312, 8Hz, THR5.40 (2,29 S(fm{z ), ggst(a%rzg{), gﬁ)ﬂ; d,/=
60!’17@ @ESI MS @SQWE%’%MW@% Exa;rpl e A6 A sol ution of

4-am no-o-cresol (0.301 g, 2.44 mol) in anhydrous 10
di met hyl acetam de (6 nL) was de-gassed in vacuo and
Examplt £13:wiNahl fd0asgi Jilnmpl) wawﬂmlmmid(e@ 1838 sglutign @8 Example

AE R 2 G 3R e TR (0 gy e i B0 g 6.4

mméP) waaeaddw and &@%ﬁd@l@n\e@&uﬁ@ iwab Sfirréd AtT0r T fat1 I MMethydQodide
m npl e A22 ;ﬁ(gthz 44 mmol ) was added and

n.
(2.4 e 7riémi)t‘a¢$tadﬁﬁd(ﬂw € elveatien mlétul@wa%:aléﬂmdﬁogfrﬁm to RT

ovenlgxghtr Ol%gesgg)g ?\%é I%@H%n{w& &(\5\@%{:@ ?fe%.%é ?ﬁj?tq L?%é{\@r%@e product.
Thor garamﬁel ay erO-\&mg3- ﬁlutﬂohaﬂumhaﬁ)xwﬁyhdM@r)n(e&yl x 2(5-methyl
and saturated brin The canbin

car%quésh@a h4%62 gngrlemang ?} wag éiéFSOI\XF‘i Hﬁ é%lh%ﬂe @é@%&@%ﬂ ( pibytyltin
hydi'l(rl %L)Tﬁﬂ &ﬂﬁ@ Rig gﬁ)(’v@?&nz‘i(ﬁegh"ﬁl@? T?Hu?éjgas heated under

concen rated in vacuo pur|
reflsk forchhges. The srhednd graa péngocituDder tedward gsdsstre ang rtlmmeslléue was

rig! Spoh s o T A BF| R oU L TeRIRS eHOGTS gt wes

pur%@i)d @was g(gl Zo'iuﬁlﬂ] chilorhﬁto %i%pﬂﬁ td 65'13&111132 Fubrbs- @-nﬁaﬂ?ﬂpyndln&—
YIOSY)BBHZEH@ﬂHE (0. '116 Iﬁ) 56% Y/lgldl d, HNMREGQEDMHZ ]DMﬁé de} 35820 (d, J =

3
254 48§ AP 7oA g4 Bl 8y Phg 8 el i, hoa. -
8.8H1.6 M5, (ERI0.39dd; J2582,07. & MrkHﬂ)i) 853 B! 22,98 HsTHY, 531 (s,
ocedure anal ogous to rr_P

1HE 2% el : MG RGO OATE D 0-11 mrol ) and Exanpl e

A25 (16 g, 0.10nmmol) were conbined to provide 4-(4-

am no- 3-f | uor ophenoxy) pi col i nam de (8.8 g, 36%yield).
Exdrhiple\RI 4:3 00 sdlbdon DVBQumid6)3-Bu@odlGnod(0.20 g, 5.67mio]) in 4 mL of
alﬁlg%@uglpq\%f\( gi%s %r’eat]éd l&i’th ;btﬁagsilgrgrterstlbultoxli_gé (07.23 4, (1% m‘gno_i). 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
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7.10 (dd, J = 5.6, 2.6 Hz, 1 H, 7.01 (dd, J = 5.7,
2.4 Hz, | H, 6.84 (t, J =9.0Hz, | H, 30 6.77 (dd,
W@ 2008046002. 4 Hz, 1 H), 5.22 (s, 2 H) M5 ( ESI ) Peii/ES2007/081098

248.1 (M + H+). 57 WD 2008/ 046003 PCT/ US2007/ 081098
Exanpl e A8: A solution of Exanple A23 (2.0 g, 8.4
mml) in 2-am no-ethanol (6.0 nl) was heated to 150 C
for 3 h. The solvent was renoved under reduced
pressure and the residue was purified by silica gel

a%S’d)P”’Goﬂ&ﬁ@ﬂ@d PR haRkY adpRiPd B sdick el ﬂol@%nﬁuomatography to
uor ophenoxy) - pyri di n- 2 yl am no) - et hanol (1.2 g,

obtgin o2 -iueraid~(2-metINnRpyEdi0-dvpieky)beDiBonide ) (08207 g?éS(’/d yigdx 'H

Nl\/ﬁ} ?4O§ZMH§ ]?M%_@d%% %’35.’(% 6%35% 1]¥L%Bd§zcdd%1 502;182612708Hz 1H),

6. 82'|Idd 0.48.4( 8.8 Bz, 31D, 87BIZ(dd lfH)z 0,8.08z( o), 6547d8, 9= £4,46.0 Hz,

1H)4 668 ((1’{;2=§;4 frILH;H,), 5116, (Hﬁ), 328148; 3152,211515 @S@W@n%ﬁg% (LrH).
M5 (ESI) mz: (MrH')264.1 10 Exanple A9: A solution of
Exanple A23 (4.0 g, 16.8 mml) and N, O

ExatnpletAlf: hi deftonydappedieiaH@hs ¢i8iwr@edgwiti4-aminé-p-fluexephenol (0.291 g,

22§20 AT S0P 23T oSSR B e

and%a’ékﬁl‘le% Was argszzﬁ?tmt |9 Wi M@a‘ié@watﬁ%&ﬁ;ﬁl t&ﬁ@htwﬁﬁie (0.27 g,
M NaCH and extracted with Et OAc (3X).

2. 4b nyeel) ongsinasges andraickds hawedi The tsrétis, mdfrnilre dva(s wgseyl)at RT for

t 1 [
1n. SRR &0 loi dideTndRhi e 0l RoZe? rmeb mpt Kyra (7 &
1.2@ nixid1Nahd 4iaft wag de%@%eﬁ |aglnﬂ)and ettt & DYBO @i@ba@ cﬁreﬂﬁght The
(d, =52 H, 1H, dd, J = 12. 4 He,
reaq.tbon gixgue (el dllyted \gltlg Et(@Aq( mI.;) apgl wa@heﬁg,wgb dring (25 mL) The

aqu%a%, pl‘% :v)ég éu,egéi& E&trﬁgl%d‘lﬁ tﬁb%itOé\ciga (niﬂ,_,). %%on@%&f{eé?nﬁ layers
werrbnl)v;(gsB?dlmm Srind (B mIYSdridd5BM QS Dd) zcon2&ttraled Mhldtyo add pérified by

Chr%n?tpﬁrapl& 4o (FHrdet-hbavined By rsonhennaypysalgepigils. (0. 164 ga 31%
ylelﬁ %‘Sol%ﬁ & (H E\H\QRWQO%PFB %@g (EdfCS(ézﬁ%ZfW)’ 7%218, s =2.0

m.) was sflrre uhd
Hz dtHjpZphdde {S56G.(ps2.B }az 1R, 708 (48h] =Ths, @idxHey BIW&B8-6.77 (m,

2 2h ChEEh VPGS Tt 2480 P bncent rated to afford.
4- (4-am no- 3- fl uorophenoxy)- N et hyl pyri di n-2-am ne

(1.2 g, 68%yield). 1H NVR (DMSO-d6) 8 25 7.86 (d, J =
Exzanp}e p’g16 |A splutign gP5-@mbe- 21@11030 H{)ﬂuo@opbgm@lc{di@() mg;O@IQ,rnmoI) in

deg_aLSSﬁt)l dm&etlgg ?egamlge ﬁ.f) 1@1?_% w5 tr(:ated le%HZ }:igtrﬁs@i t- t dé E% mg, 0.743
mm()ﬁ?alnﬁ fm‘:iiioro zafan%pyﬂalh&)(ss agaamlg Aol ﬁr}&oﬂegultagnnﬁimre was

o (0.95 and potassiumtert-
hea@étteﬁ%ec(wemgl@ ﬂ@nzcorﬂm tp R“ﬁ aalrinﬁéhﬁgﬂ af@ét\aaiﬁ@élq 2110 The
r umng
o SRR O U n 0, BTN B0 ot
(3 xvismAylatetbrie§30 mL) dried (Na;S0y) 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 (ESI) 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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WD 2008/ 046003 PCT/ US2007/ 081098 and the resulting
solution was heated to 80 C overnight. The m xture was
WO 2008408 and the filtrate was concentrated i PCWHS2007/081098
and purified by silica gel chromatography to provide
5- (5-chl oropyridin-3-yl oxy)-2--fluoroaniline (0.5 g,

28% yield). "H NWVR (400 MAz, DMSO-d6) 6 8.37 (s, 1
H, 829 (s, 1 H, 7.51 (s, 1 H, 7.00 (dd, J = 10.8,
8.8 Hz, 1 5 H, 6.46 (dd, J = 7.6, 2.8 Hz, 1 H), 6.22

butﬁﬁﬂde |(5 |3|) %I 457 Btndlp, TRe sulte (dERion Whe stn@é}tﬂf& 3o Mi’ﬂ""’ %-Bromo-
Exanpl e A m xture of anple A8 (0.263 g,

pymiding-§; carhwnuabpcﬂéeﬁ £030TAeY) was mddmlgnemmomd th(eonusazre was

hedi P e over i) ok OB pERToR o e didtpe residue was

pufi@iSSubg. TdiEcd esiggue \bﬁﬁ)nfﬂﬁ@‘ﬂ@ﬂl@d Wd h |1:l2@1<ﬁe10 rsL()s amino-4-
and the pH was adjuste

ﬂugaamgy)@whﬂ%ﬁﬂ%%fi ge% ?’taﬁ@?léb ’\H NW%(MM&@MS@%) 5 8.47
@, R e e el B i os ¢/ =
0.2t W, df Hpreds24¢d( 4=awioride, 3- H), 6 28 (m, 1 H), 5 44 (brs, 2 H); MS (ESI) m/z:
ﬁﬁrﬁghenoxy) N-(2-(tert- butyldlnethyIS|Ionxy)ethyI)
23%@ dfnk 2- am ne (0.252 g, 67% 15 yield) as a |light
yellowoil. M5 (ESI) mz: 378.3 (M-H+). Exanpl e Al2:
To a solution of Exanple A17 (7.5 g, 32.5 mmol) in
Exgngle A88: niin) Dies (1Gdalaodwas plared§istne-4Maoepieoon{500 108, 3.93

n he resultant, m re was ed _at .85
mn%{ﬁe)r npﬁtﬁfsml%heyhﬂﬁ%éﬁet y)f'é’)‘iL‘Jl etrﬁg’noltg‘ s I}lg‘r?gvec?n& 4-chlaro-2-
(matB@tfo)pRbmidige C632CARRA! B 38 anaD. 2lhebink @0y a Whrall 8 50 °C and

(50 nL) and washed wth et héd acetate. The aqueous
sturealy@fervaﬂbt adhelimixge s piqoledotopBTrand diduied vaih veteg (RP mL),

ol T ) 2L 90 5 S CARNES b gt v

brimk; i deidd (@@M) mﬂdconcanraeaﬁ toayetl ardaviacilo The gilveas purified by

CO}W&| e rophenoxgﬁgo?gl | H@rg acid (6 éthlﬂ)g)’l?mldln-él-
ylok%beﬂzehammé @1“1 (Iq& QS% %eﬁ&'_% Eéﬁl' 0%52/590181 \Z/agl_’glsécﬂ% ot further

pur&ic@@omddS(ESrI)wS 253£D(M-Hzl) 1H, 6.26 (m | ,
(br, s, 2 H; M (ESlI) r/z: 249.1 (MtH).
5- (3-am no- 4-fl uorophenoxy)picolinic acid (0.14 g,
Ex#mpfe ATR! ) s¥R§os bﬁpﬁid{ﬁmiber&h&a&& (0768 g 2928l nihd1y &RTD-Bethyl-5-

O Cfor 5 mn. 1 MBorane (3.4 nL) solution was added

nitrgrhen!s®- 8508t e mreald i HICY GLP unle) was peatedwith pyriséird G0 mL,
t
12 8o RE 08 95 3B B IRIEE, SRS s
mgf ool lwdrehcmoannlxa&*e twaeis lstiaed o 2dhpdatVR T bp@MdKit. ([he mikture was
The, sol uti S ated for, 1 h at 50 C._. The 59 WO
oSO BI5D U b OIS TOSBDCHD (4% P8 e W CQHRNIEd organic
hadéd rEtv&Q“ﬁ dwiti ' e
o i g oo eSSt s
25 wals) s)d bam €25 wilt)h deedANaEIN)), cotventrated 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, CDCl3) 8 8.48 (dd, ] = 4.6, 1.0 Hz, 1 H), 8.43 (d, ] =2.4
Hz, 1 H),7.99 (dd, ]=8.0,2.0 Hz, 1 H), 7.70 (d, ] =24 Hz, 1 H), 7.46 (d, ] = 8.4 Hz, 1

H), 7.39-7.30 (m, 2 H), 2.42 (s, 3 H); MS (ESI) m/z: 231.0 (M+H").

62



10

15

20

25

30

conmbi ned organic |layers were washed with brine, dried
(Na2SO4) and concentrated in vacuo to obtain
W@ 200884604 no- 4- f | uor ophenoxy) pyri di n- 2-yl ) met he@mUS2007/081098
(0.13 g, 98%5 yield). 1H NWR (400 MHz, DMSO d6) S
8.24 (d, J = 2.8 Hz, 1H), 7.46 (d, J = 8.8 Hz, | H),
7.40 (dd, J = 2.8, 8.4 Hz, 1 H, 6.99 (dd, J = 8.8,
11.2 Hz, | H), 6.40 (dd, J = 2.8, 7.6 Hz, 1 H, 6.15
(dt, J =3.2, 8.8 Hz, 1 H), 540(tJ=56Hz|H)
gssﬁ s@ﬁttlog'ibf 3- (lﬁ Iﬁéthf/!jﬁ nﬁrﬁw&xﬁ%ﬂ%du%"@() md O(j?ﬁln}ncﬂ‘% ad 10%
PdAa$0%4 wm 3,16édm@d) %nan@bimme&nn@if (4Enh}rpdae treated With Bogic acid

myol.). in E t 0 C. Aft
(395% 1,810y 355 ] ad e [ RudisoRbioR s S B RueP, the
realtV@sh ﬁilktﬁfeedlaﬁtﬁl&réa ftebudh ketite®, Ml hyé filediddRe wak- ﬂraﬂmed with
17 mmfg?aq was added at 0 C and the reaction m xtur

mefppeinedhe Sltjesnivers roncerfyased irymecroT §Euisd | WiEh H0WiBE “of'a pH 12
SEPUA R ok a0 SHPURTSHER @ P55 Alr). Ui GEHUB were dricd

(N@S()@ ( 3ndm oacéatidtedr ophenvaxyy) pyoi dprovaiey| Mamethyl-3-(pyridin-3-

YloR BRI o8 ST rgiih ) Sk Prog e ) ik S, 2 1),
8.3¢ fadrr)= 2% ALBN (ekg% PR)y. MERE pddeds (H fsﬁ?ﬁ%' PH) 6.49 (dd, J=

m xture was heat under reflux for hour s
8.8t Veni Hip& 29 &hdvedd birdéi)y 2duiésd by %"s(ﬁsd) el 2ﬂh@ (M+H").
residue was filtered and washed with CH2ClI 2. The
filtrate was evaporated and the residue was 20
Ex:ﬂﬂ?lef A2t by BMA q8 ©E} vae! pladkdChaeiit- 2ausipietd (gbt alhgg 2.21
| uor o- 5- (6- net hyl pyri di n- 3- yl oxy) benzenam ne
mmgl), 56petgIsaiy) . -hHoNNR (436 MBe. Drz&b deymgl)g. z@d(dS-byomo -2-

ooyt Y il Al 0 ety o .7

ovelrfriphtl, thdn, cobled t8 R(Ttahd dihweddwizh wéted (Hzml). Fhe mixtlh@ wWadtextracted

witﬁ/gﬁj(yéggq’t§tg ﬁ‘% 2{%) E?u% m%ﬁajﬁ}bln%owﬁmhéseg%@sﬁﬂ wm ‘brine (40
mL?,ﬁir%ﬁL@’z!%Sfﬁ)‘;) 4ccﬁ‘1%1ﬁ9«1‘t§i’ fnl ﬁb%[zb" QH@ Qhﬁécpbéngo%mnlcl‘ﬁomgaphy to

anhydr ous eat ed pot assi u
yieldeZ-flubtgt Dx6- ﬁeﬂ(laromﬂg'l)pmémﬁmlo)cy)b“éhmnamawu{116érmg, 26% yield)

o DR eEG P vso bl Bt P Refm PR i 2 4 e

nmol ) was added and the react| on m xture was heated 30
over ni ht at 100 C. Water (50 nL) was added and the
Exayaplet %Bh@((i aﬂt)e\ﬁawiﬁwde‘i-E%ramm@c‘bﬂu@r@pl(l@w%ymolmw acid

froff ranlfiE KO e S0 P ol S e RS BB Falubid e a0 me.

20.1 Na2Dt) and OHOBt (324 dmigh 2a2uanmol). pufof itkd hyassiddded Ni1-

(B GarBeny e L Nay By repamesh B Jedmsbioeide o728 me.
4.09 vr_ml@&g“aﬂ& eleSotutidd st% c(v%gﬁgﬂwﬂ %QTDN@% dOhtioh Fal%rebtld with an
3= 6.0 Hz, 1 H), 8, 120 Mz, TH).

aque

5 (dd,
addgicaal (agojv of=Nd- (z{etl@hl&Mdilnethylle@le;)-E% R3-divhdthylpropaded,,3-diamine
hydroc%lond’e (]l7§_|}rig) ang d to 40 ° E %en coole'cﬁb RT and stirred overnight.

The solution was diluted with ethyl acetate (30 mL) and washed with water (30 mL),
brine (30 ml), dried (NazSO4) 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) m/z: 262,0 (M+H").
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5 1H), 6.10 (d, J= 2.4 Hz, 1H), 5.17 (s, 1H), 3.81 (s,
3H; Ms (ESI) mz: 235.0 (MtH+). Exanple Al5: A

wa 2foBosoenpped vial was charged with PCT/US2007/081098
4- am no- 3-fl uorophenol (0.291 g, 2.29 nmol) and
anhydrous DVF (2.3 nL). The resultant solution was
de-gassed in vacua and backfilled with argon (3x).
The vial was treated with sodiumtert-butoxide (0.27
g, 10 2.41 mmol) under argon and qui ckly capped. The
reaction mxture was stirred at RT for 1h. After

addi tion of 4-chloropicolinonitrile (0.317 2.29
Exmle)A%dTKz*Am;g(@hI&@ugDMﬂ (Zempgrwiay slowthe a«%dedlsQ@ls (125 mL)

at 31%1'1 gaafc'a§ ﬂua?%e reagpngn ?e%%}e?ﬂure wik g‘l%m?m |4 {) 36 I%O tCh Pyridine-2-

over ni g reac M Xt ure was

carbbxofie a(cﬁD(Zﬂ_k 0 dmvh shedadidet] Hin Qo tiehs(Akr 130) mmTEhﬁi the resulting
aqueous phase was back-extracted with Et OAc

50 nl).
ml#ﬂ@ wasiisiigd @t wilys derc] Ghadrging which g aysiow éowg chmﬂ)ﬁw@ After
coo(h%? tg[a 'n%Qﬁ&é’%Q%utéa%ﬁﬁ %iﬁ?t#ee&g ALY A6H BoAMhtrated. This
romat ography to arfo
prodes@ 4#&1 mapuateﬁ thilea d:nmph’élmey@ipng dfyl mslduct wia$ eagfl@ed bGith pluene and

dri%ll lg%f&f %eideI rgssi‘.glae'_ﬁ;o r Lﬁ)?shfcaf El]&le gjcarb%xgl%p&ge §27F® g, 79%
ylelzi) ]W‘hﬁ:lg qz-as used 1§ e nexgstgp Hthoht éﬁﬂhﬁcgtid?ﬁ (dd, J = 11.
H) , 25 (s, ;M5

(ESI‘9 armcziutl@s(@f m—ghmmyndm: Exaf@pmé M@ldeA(%tﬁ 2 i GH6 ofol) in

a“hiyﬁmua rsrg_g; gfdg)l -4z fakuor 0 gﬁqe §°clr? é 100 n%éun%{l ﬁagig!ﬂﬁ%? F{OH.

Th@ﬁb%iﬂﬁﬁg htﬁkﬁmbﬂh@%ﬁr&ﬁi 483 (ITﬁJr 4@ T3 reiﬁﬁ@h)lmﬂﬂﬁe was concentrated
-chl or o- 2- cyanopyrldlne 0. 619 Mo

undeé Edeehrresfivia larie M§oll¢»éﬂv@mw@ sigpended i Efﬁ))@ﬁ fTiQf? fikergd. The
ﬂitﬁ&%@w&s‘ﬁe&aalﬁ‘l%&' (b g([ %ﬂ)t Pﬁt&higg@tdgg 8&&%}1%#% tnglr €1d%R.chioro-N-

ture was extracte anil C
methhljmmimldme(ﬂ;ﬁ dag, GDViyield) es a yemow saled. I} NviRl (00 hmz(, TMSO-

dﬁ)ﬁﬁ” edlglga!f??f}] AL LR A L Y8R 118, 7. 66 (m, 18),

2.82, 070=4?8<le| QHZ MsiEypmeRhenaxpiep! i nonitrile as a
dark oil was used w thout further purification.

M5 (ESI) mz: 264.0 (N%FH) 30 Exanple Al7: A solution

Ex%%ﬂéizﬂ%ﬁ 2@8{:&5{?‘! l%qu re(%élgeh G na;) %&5 todggg@ggadﬂ?ni)l g&ca%orgmidme (8.0

g, 34egniol eaidesi fivbiod-poipiensn(8 ord, '62@1111119@1)2@&%/ &ﬁﬁ)@%’ﬂ to provide
PCT/ US2007/ 081098 _ but oxj de_ (5.
4-(F-hlgra-pylindrylexors-aerophqnylaagng d?i €:0) &ﬁ*’/m w@d)sr oHoNMR (300

M}&ybl\ﬁﬂ;@edﬁ)g% %gf,g(ﬁt ﬁU:# '76115 4% 9. 00?’(t§gal dQ) V@Z 5&‘1‘?%‘) l6%9-6.73

one- porti ure

(m,aM), 5i2d(br s, Hid); 368 (EST) miz230en@didd )i n vacuo and the
residue was purified by silica gel chromatography to
provi de 5-(3-am no-4 5 fluorophenoxy)picolinonitrile

Exz{lﬁpﬁ AD4: %eﬂ@ﬁlz/ blﬁbl@f@rmaﬂf gp?ﬁ & Qp@ MS% w%&%@&é&@s@ &4 -10 °C
soh(tgjm ofJ! chl@ost- ﬂQor@plk@ol (]_1 0P, O 68 ﬁ@l)(ztnd sgdiam ]gyd,?;oﬂ-rﬂe (32 8 g, 0.82
moﬁ)u:l wzﬁtteﬁiﬁ’ %Lzl Eélﬂ)er cﬁﬁrgpibte ad'&?tion, the précnalta%'ed@ohd was coflected by
filtration and washed with water to give 2-chloro-4-fluorophenyl methyl carbonate (110
g, 79 % vield). 'H NMR (300 MHz, DMSO-ds) & 7.62 (dd, J = 8.1, 2.7 Hz, 1 H), 7.50
(dd, /= 9.0, 54 Hz, 1 H), 7.30 (td, J = 8.1, 3.0 Hz, 1 H), 3.86 (s, 3 H); MS (ESI) m/z:
205.2 (M+H").
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230.0 (M+H+). 10 Exanple A18: In DVA (10 niL) was

pl aced 3-am no-4-fl uorophenol (500 ng, 3.93 nmmol),
W(Poiosei0em t - but oxi de (441 ng, 3.93 mmol ) and PCT/US2007/081098

4-chloro-2- (nethylthio)pyrimdine (632 ng, 3.93

mol ). The m xture was warnmed to 50 C and stirred

overnight. The m xture was cooled to RT and dil uted

with water (30 nL), extracted with ethyl acetate (2 x

25 nL) and the conbi ned organi c phases washed with 15

bﬂ) @esusﬂé'n'si%ﬁ Maﬁ%mmm%ﬁ&g@ R dtal edrBoRatt @l g2 O%VIIﬁol) in

oil was purified col unmm chr omat ogr aph
coxw Hz&Oe(?rQ by ovaS- s(lczwl(yrmidhgf Iatrh ixtyrp oinptistdhofaconc. HoSO, (40 mL)

and LR BRI ORTRE R ool TR fa e p° pitq 1 G hoin at 0

°C.25PhdDrcablidit mixtde: waafoufedAhts i ﬁz@ieutamﬁﬂh@fprecipitated solid was
yri di ne-3-boronic acid (0.68 g, 5.5 mul) and )
col Wétwﬁh@mwaﬂ@ Jvasheh gyt ovags g, glse - ﬁh&@ﬂo 4-flHomocvnitpphenyl

memg) cég?énaaiée %d?qu/ )Helﬁy g'l-gNﬂfﬁ{ ASJOO dé ?‘@J@ {d,J=17.2

Hzan@,(ﬁJIZafd sfpemea;H@,?,BH), 18P (s, THR; MS&(ESI)OWZMZSG LR

d f day, f T
oOURBEE A &-ohlsrer-pao ey CaEumRiRet etoweh ok S oD and
socﬁ’tﬁn rﬂj)c‘lrox-ﬂh\? (BT, rt¢§i7 %(Q?rih GWE%@[ ?j@@sﬁﬁ)v\%serémg@%r 4h The

sat ur at ed ag , wat ef di
lnSNIHhEI solids were:_rsmntqd mnﬁltmtlpn @n@ 213 ﬁtiu)tte s a@diii;i Wstmi)lute HCL.
Thtgﬁrrégll% fitgit (glé‘-} w?%ccg%gg:fl gagqilggtgclmf 3[ washed w1tgrvs93rtre§rtt8 %%v%@ghloro—

4-fﬁm£0254ﬁﬁfdp&ibnc5 (90 r meﬂémy) IEHNMRr(eO(( &ﬂ{mmsﬁ)%'ﬁ) 8 1 1.18 (s, 1
H NVR (400 cod 3 8. 48
H), 18 s} ﬁq)zJ =104 stsl q3 1 (ng =12, Iiz, Irlii) MS (-éSI) W@d%’-ddMﬂ% )

2 @1%&294%@ 15 rg% ggenzg(%sgg,ﬁ 43 r%clg}f aﬁ!} 10% EE"EZZ?(%? 0@3 mol)

weid) conindd=SI BtOH and Agdro@er(abddHS). ps@ZfoW]?_O(I&/a QdafioR mixture was

/ US2007/ 081098 A oI u
ﬁ‘t%fcgzc%ﬁ‘?medsmn‘f%‘%&ﬂ bf‘g??wlsaf%ge | sbromgtosgendy tQrRgpyide 3-

am%di ﬁQJ&EQénGl (@Og/q@%tmeléﬁSHfHMIQ (49 MI?T%' EM%DJ,@W%@I(S 1H),
% )

was treated with Tormc acid
6. 79:161131 )7=ahbl2,t 8 Hzed H)t &ri¢ (ddldrt i7 8 214z, St H). 5t @, 1R, 4.92 (s, 2

Af h, . § tion mxture was filtered through
H)’@Eﬁﬁébﬂ{g {#?@\{{Fﬁ t cake was washed with 5 nethanol.
The filtrates were concentrated in vacua, diluted with

40 nL of a pH 12 @ aqueous solution_and extracted wth
Example AZ8et 4Calqgpigolpsnyily waphprepsred asing fudrecegvieegnalogous to

xR g ESsRRENEE oM ST VAR, POBIIEE Duspygy 8.9
(6, Y-8 2}z, 1 BDNBIRS (40 1 ¥ 5.000615) 28 Bz, 36HL M 75D(bkls, 1 1, B22 (dd,
J*%%dzgih_ﬁaes iy iﬁ'é%ﬁﬂ 10 6.8, 2 4 te, |

H, 6.29 (d, J = H, 2.11 (s, 3H) M5 (ESI)
mz: 2010(MH—H) Exan'ple A20: In DVA (8 nL) was
Exphpleedl2®- dlsingoa prdckdwr aphlegols to28dample A2, Z1{luoro-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% yield). 'H NMR (400
MHz, DMSO-ds) 6 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, /= 10.4Hz, 1 H), 5.51 (s, 2 H); MS (ESI) m/z: 239.1 (M+H").
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nmol ), potassiumt-butoxide (248 ng, 2.21 nmmol) and
5-brono-2- (trifluoronethyl)pyridine (500 ng, 2.21

WO 2098/036003The mi xture was warned to 75 C 15 overeii/gino07/081098
then cooled to RT and diluted with water (75 nL). The
m xture was extracted wth ethyl acetate (2 x 40 nlL)
and t he conbi ned organi c phases washed with brine (40
m.), dried (Na2SO4), concentrated in vacua and
purified by colum chromatography to vyield

2Afﬂ11l3kﬁfr9 08 4(@= c{lﬂdrbfﬂyﬁ@ﬁp@wm quot&pﬂe@davﬁlﬁa 2. begmemmol)

mne (161 ny, %yield) "as an oil was used

and/@qnhﬂmeﬂmhmnm 1(2@) mlp)fwaﬁahqatﬁd toWO(“ESv\)erwglzt ingygeg bomb. The
I‘CH%IO{!;% wai si%nﬁaﬁﬁ 17 vacu)opl d &qlgﬁnﬂi'})g %:a %‘@f%lﬁngmatography fo

am no- uor opnenox Inrc

givEX anplaghid 2- ﬂ@%hﬁﬁoxﬁwwbeﬁﬁﬁlwme&y@yﬁﬂﬁ‘m%mhﬁn neo g 37%
sol uti on/ THF ,20.1 mol) and HOBt (324 ny,
yield). IS (B Dym/zir: %(Mﬂﬂa)s added Ni1-

oS el oL Apseantf i i

(1.6 @) 21fl immoBtinrve@HoM 6rmLykas atdddT1 0% Rel/S dD A6 im 0. 28amumol). The

treated wit i ti onal iv.of __ . .
reafon Vet YT hPAGF oty A BREPERG RGP ey o6 ahe. The repeton
mlﬁtﬁ@\ﬁ‘a% filRRYEH, @6fcRiThiEE uhddrelBed PREssHYRIANE q)diﬁeéffgy@everse phase

hen cooled to RT and stirred overnight. The sol ution

prepo&H’LdI Fupesyide 4-44-eming-2-dueraphenqsb Nompthyliyridisshrething (360me,

Sl PR o S Pl 687 S -0
Hzf1 HOr@4phersx(n, 3N{H6t06yddﬂ1£&|8 amm 0 380 5178,(d.10£%.8 Hz, 1 H),
&$ as a thick oil, which was used mnthout furt her
5335 PADCAH Gh I MESESAMS (Bome: (Wedh ) 299300
2008/ 046003 PCT/ US2007/ 081098 Exanple A22: To
stirring anhydrous DMF (25 nL) was slowy added SOO 2

Exdrigle ARY: dixaswpla A23 a(tOeSQf?h al Ahenmehctd-@n,5 énmn:tthylel 3,2-

d at 40-5 di
dl"%\g’? ‘ga 4 | ﬂgw%ke Qaees 3 13%“ I Beﬁéz%@ HJ % o073 i ‘?) and
Pd(Pf-‘Ea)I Estd | £n6.25 ﬁle&l)uvvﬁre\ﬂ@cﬁnthﬁ@d sl DMEASE! 90 ey :11@&1 reaction

urtng wh time a 'yellow solid precipitated
mzmc [was giegmﬂir blarketediwithuNe and beated ait Y0 Gviovernight. lheecompleted

reatip Wy (ARG SHETROLE Filh o) SenBler G0 RBAGLERE Fely The

conbihdéeBigzamias wesl in@ehddneheh afrﬁﬁuczednpy edrfadr @Aggow ebrkentrated in
4-chl oro-pyridi ne-2-carbonyl_ chloride (27.6 79%

vacye andipurifigd hchiamaipgeaphy o @ff@rcfrfbkii-(1§i-waw1t4mmyndm-4-yioxy)-

:
> TR ERAAR 00 8 SRR MR OBIPS sl [ME (00415 PMSO-4)
J 13101 Js, il H), aﬁﬂm,rmg 6THIE 1(ANG. 380, JaH)os ® (was Hdded (d, J=2.4 Hz,

e RN 45 1% B 86 o S Rl 5 anh 83 Ford - 8.4%z, 1 ),

. t C r u ggtrced pressure to
6.601eE) g B 2"“@%‘%@&322%2’312‘% QA5 Bac and

flltered The filtrate was washed with brine (2 x 100
Exdlipre A28:6% 20R:53NGeRLIALRIALD ¥ £ S & HERLET Palinyi-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(PPh3)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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15 net hyl picolinam de (16.4 g, 60%yield) as a yell ow

solid. "H NWR (400 MHz, DVMSO- db) S 8.78 (br s, 1 H),
W@2®8/04693 J = 5.2 Hz, 1 H), 7.97 (d, J = 2.0 HCT/USHP7/081098

7. 66 (m 1 H, 2.82(d, J=4.8 Hz, 3H); M5 (ES1)

mz: 171.0 (MrH+). Exanple A23: Using a procedure

anal ogous to Exanple A2, 2,4-dichloropyridine (8.0 20

g, 54 mmol) and 3-fl uoro-4-am nophenol (8.0 g, 62.9

nol ) were conbi ned to provide

susfler{déd G lvatep aﬁﬁ’éﬁtﬁﬁcf&d“wiﬂ{ BitYAc.2Thd %%%199 4 {Nﬁﬂkv’éﬁleﬁ%th brine,
86% vyield). "HN 300 Mz, 6 8.24 (d,

dried NazS @), c@cs{}tratqd Oov cd@] and p&nﬁed)by giliza ggl chromgtography to give

28980 0 e g8 @%Zn‘%“eﬁ)éﬂlwﬁ%%% g sl Seia.

NMK mt@ MHZQD&%ML))S svas (ca;mes 7ctmpvm§? 12(tl)q5 a HYL0.9 (s, 1 H), 7.12
| ution
(s, érrc? 4 bl hﬁﬁ)h@lé &% béﬂ)( @§5*é 792 (p 283, 5r§§| (}gllnH)Aétlér(S(%Bﬁ 3.84

BT o0 e e e o

tration and washed with water to
gi ve 2-chl oro-4- quorophenyI nethyl car bonat e (110 g,

Ex%r%gloéo gl E&y z}nH}%g agl@ q d\} 4yami %g %ﬂg@gal?q%? I%]gz, 0.53

mm%ﬁé?ot(a&ﬁum%ﬂ‘ bﬁtﬁldeﬁl{gQ}SUzg 841;7 Iv%mé) Og?ﬁlgg%zbt&%tﬁb&dﬂ@opmolmate

(ISQCTMJSZQ)@?/ 081098 wero &om&vg}sénsmorproﬁde tert-butyl ~ 4-(4-amino-3-

Bk Tpalndte LR D R MR B2 2t b 3 or e

cmr@@maadn of Lraeg. (6%2&@% 40nwib)) in TR (18MDOwhiNeRled tert-butyl
4(440 8 m, 0.89 nol). The resultant n1xture was stirred

-3nime3 ﬂiﬂﬁroahe@xmwométer(édcg,|4c$-‘nmm9& ahr&'Guanslep Blar ddpe mixture
waéCQ:Frl(P ed £€0 “@;T%F izfai?d ThG ARG '1Hix‘ﬁﬁé tcﬁ! hhel® 1tt1'13 10% aq NaOH

ected ation an
sol@iomhanb), 4thé resattant Sugpensiop Iv&is)ﬂiterddmnﬁ}the Gardnowai e;dfal:% with

Et@ﬁi_.c 830% é’(b_'%l%% ﬁq_élve%é(agiggo- =tTiggo p&xy }:yrpﬁam %@ﬁgge %nol (700
mggﬂd'% IiyleM-} WFQSIWZ 2230. ALy t) . A mixture of

or 0- 4-f [ uor o- 5- ni trophenyl nethyl carbonate (1209
0A48)lmﬁn) ofnd- (4§®dnuﬁrﬂ1Wm1dwndw)pﬁmlﬁ—2@{E)r@etB%M7ﬁO| mg, 3.2

ter ref uxe r.4h 0 insol uble
mnf) g ERRT By BERo T B T N R Pyl e
butAdinekithy1it] Whidtiddi(b2u algH@Im hhR1)PI Bl ﬂflsﬁlﬁh@dol%ﬁbh Gvad@Sirred at

collected by filtration and washed with water to give

RT forchheyirs-The-sol vieat wastemiaved phegryp apd theyresidgesvys pralied bysilica

sl Wi o PP ABLi Bl ol Rty

-y]b&?) %ﬂu{&%ldﬁthzdeazfgi}iegg;?% ‘ﬂnéz EG% s'meﬁf)nl HW]])OI‘RG(ZIQD l\(IHQ DMSO-dg) &
an %
8. 3%&%% Téd in IEHHT-¢hes: A éé&rfa%en(%ﬂp@ i’§ (sf,@rH} Bl (s, 2 H),

o 50Rgly RO S gty ik oy oncent 2t i
prOV|de 3- am no-4-fluorophenol (40 g 70%vyield). "H
Examp e(Aff 0: M&%ﬁlp&l\/ﬁ% (z?) , §1.281"15;11701)( z?rid %th;l)(él-methoxy-benzyi)amine (10
mL} were combined and heated to 200 °C for 30 hours. The reaction solution was poured
into HOAc/water (20%, V/V) and extracted with EtOAc (3 x 100 mL). The combined
organics were washed with brine (3 x 50mL) and saturated NaHCOQj3 solution (2 x 100
mL), dried (NaSOs), concentrated in vacuo and purified by silica gel chromatography to
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6.70 (dd, J= 11.2, 8.8 Hz, | H), 6.14 (dd, J= 7.8, 2.4

Hz, | H, 584 (m 1 H, 4.92 (s, 2 H; M (ESI) nlz:
WA 288846004t H+) . 20 Exanpl e A25: 4- Chl or opi col i nei/tus200z631098

prepared using a procedure anal ogous to Exanple A22

by substituting NH3 for MeNH2. 'H NWVR (300 MHz,

DVMSO-d6) S 8.59 (d, J =5.2 Hz, | H), 8.18 (br s, 1

H, 800 (d, J =2.0Hz, 2 H, 7.79 (br s, I H, 7.72

(dd, J=5.2, 2.0 Hz, 1 H; M5 (ESI) rn/z: 157.0
gw(el\{ﬂtf@)amﬁéémjpﬁerﬁ?@)-pﬁdlﬁ@ ﬁ]-@&?ﬁ?ﬁﬁ%&oﬁ?@é&ﬂ%n& Q1.2 g,

or o-4-am no

78%&‘}6&) 4 IﬂlWRdF’r@@MHZd DMS@%B§7 80 (RO 16 Hael &), 7.07 (d, / =8.4

e ST B3P by PRI 674 e 7 i G0D Akl T AR Hg682 (0. -

4, OQHZ 61?% 5/93|(5Q|)1H) fH)MBzHiODse, M‘EH), @l\@q)sdﬁi), 3)48 (12152(}11)5 1 00 (t,J
—63&3JI4)5M%(3‘3$QW% 2(&1&1 Xd, J= 10 4Hz 1 H. 5. 51 s,

RN RS A <SR OLOER hur
phehok)-pyridin-a- ﬁyeuhgﬂﬂ—lzﬂ;e&]bmme)lzﬁ)a‘nhme (b?. Eh21ay rambhén C2L01 (50

, 8.4 [ d.b s heat ed
L &ngé‘a? %TS%@ ﬁf?qamne pas 5 Jé'é 4%{)@ %lgar@ﬁ?w mixiure was
coﬂﬂeﬁt}é%é& uﬁ\?e? r&ﬁi&&? Irésﬁlr@ qna ﬂlevl%auee %9 tieked WiRdHBY (5 mL, 12M,
lica chr oma ograp I ve
60 mn(mi) W@tez {30 udﬂoﬁlh@woﬁsgapn Neas ovashéd withdtt@leffrd 30 mld. The
aqmﬂéeer(u%%sotgﬁgegl u]t@f l§5ﬁH )[11 plhfs é ESE{ t)helrid e%frac?ezdd'm%h EtOAc (3 x

50 fl()4 Tawico@biel |eH@ﬁ&@%fWNshe<ﬂ\'wb@ﬂﬁM|e (Nxm@tlﬁuj Rvied @NEE(&) and
n MeOH (10 nL) was add

1.0 g
comam 21@;# @;(1( @a% 50 &V%‘l Ef;r@rrl)no BFHéorOPb@mybwqxbsslpyndm—z—amme
h at; _7. r
(0-%%_%7-?%{%[@212’% ﬁ#(m Xt ur éﬁv\&gssé ?ql md Jcosﬁ’é’gnlﬁfgtgg dd, J=

11.UntlérHz, e dd 64/ 8p(t,ebsBr2Hant HYu6.67 i(édl Joy SWG\ZSHHE, PHaS®39 (m, 1

1 -HP d
). 08 (ERRo5 5 el B clReRdR A KAt Het B 595225 NidnS (m, 28,
460 Mz, DMEO-d6) 6 7.80
10§3@9@2 3?153%13'(%%?/26 98'@4(% 280 b, 1 Hg
640645(m 3 H), 6.06 (dd, J = 8.0, 2.8 Hz, 1 H),
Exﬁmﬁfé Adll: Jo=a s@llﬁlohlmf Hxar)ple A23370. 3@%, 13 hi)nol)ZmG[SMEd(S n}ﬂa) was

add&ﬂ -ysopgpg%ﬁql}_% g&g/gﬁ} {ngs 71116101)?513'1- tn‘ﬁ%q‘l l)eateé under m;crowa% at 200 °C

fords hédurd, Waet ®hd @di'ifgdhéﬂd the 3oRition was extracte% vgtSh ethyll a)lcetate The

di oxabor ol an- Zdy pyrazole (0.728
orgarie GoBT ('35 Pasky witls bmlc)ieérﬁMgS@zI RPh@Nated /72881y, and purified

by PEL iR Sh S RS e e P g ovten

4- (mﬂmrﬁm@mﬂ@hé}mw:\ms pylphedieorphried. 16 @acigon nymm MS
|Iuted with H2O (5 nL) and extracted with EtQAc (3 X

(ES{pméa: £62.24M+35)-conbi ned or gani cs were washed with
brine (20 nmL), dried (MgSO4), concentrated in

Example A32: A solution of 3,5-dinitro-benzonitrile (5 g, 25.9 mol), 5-chloro-pyridin-3-
ol (3.35 g, 25.9 mol) and K,COs (7.2 g, 52 mol) in DMF (150 mL) was heated at 100 °C
overnight. The mixture was concentrated in vacuo and the residue was poured into water.
The aqueous layer was extracted with ethyl acetate (3 x 150 mL) and the combined

organics were washed with brine, dried (Na,SO,), concentrated in vacuo and purified by
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vacuo and purified by chromatography to afford
4-(2- (1H pyrazol -4-yl) pyridi n-4-yl oxy) -
wQ2doneioobenzenani ne (0.56 g, 83% as a |ight B&I/US2007/081098
solid. 1H NWR (400 Hz, DWwsO-d6) J 13.01 (s, 1 H),
8.38 (d, J =56 H, I H, 835 (s, | H, 8.06 (s, 1
H, 7.29 (d, J =2.4 Hz, 1 H), 7.03 (dd, J = 11.6, 2.4
Hz, 1H, 6.8 (t, J =88Hz, 1H), 6.84 (m J =28.4
I H, 256.60 (m 1 H, 520 (s, 2 H; M (ESI)
mh@% éel &F&na%é&%@% affeX@OR5 hﬁ?@—pﬁﬁ@ ﬁbk@%—ﬁﬁm@f&%ﬁiﬁﬂe (3.1

mmol ), 1-net hyl
g, 46l mtﬁl) h)H NMR 34 MMMS@I—&&M@@G 0ss LH)py.HaLalleH),3.47 (s, 1

H)’?gl%fﬁ‘f_f% %\éﬁ’z:]%( 2%28(1% Zpa?gegswzt hnmr)l: % r Iogerl?lv:‘zor

Zﬁoﬂ‘pﬁwdgp(@ (gpﬁmﬁ)rﬂmbl_'jz\%mde@ 6% Mkde M‘ﬁ@(@@ﬂ}%}% piedin-3-

the resulting m xture was heated to 100 C for_ 16

yloxmkS-sstarbenzongrsle (hwy 8 2umele in seste edd (Hiomb) ped ﬁ]ﬁdeécnen was
st R PROGUC RS (0BG, 0, ROORLA48083 RETIASR00Z( ARI0PR prs 7

suspénded i n ma
witlr @anated INas€0; thltMﬁSilﬁldw\M teRtrited evith BrO&d (3 Na28O#)L). The

t fed fied b I I
COIgopl {grggycgbaﬁlg;g W\é%dv@ﬂ? %meg rcllnelde(Nagg/OBI cén%gntga%ed in vacuo and

ur??édl afglﬁcaél d%s give ed b %gst Hﬁﬂ%ﬁ%ﬁ%ﬂ?ﬁ%b%ﬂoﬁﬁﬁfeﬂ g? g 71

I ne 56% vyiI el
% Picl).3H I@MR](@OMHIZJ-EMSD #),0 8524, (s, 1.4 Bd) | H), 924 (&) =12.4 Hz,

1) 380k §5 hehint By B b iy 602 (9921 Bt L D6 5 (0. a0 e
1}()859@@ EPNBMSE@S)I)WZZZ4@§5[I\@+HWH}) Exanpl e A29: By

anal ogy to Exanmple A2, 4-am no-3-fluorophenol (0.12 g,
0.53 mmol), potassiumtert- butOX| de (0.080 g, 0.71

Exﬁ%g? ‘(r“ngr%lld ts\i%lbleti%ﬁ)%%omterggt@ gpr ovi 15]’?6;1%[ ﬂ%&p&%g% %9(1 7816

mudbl), Aanaan(COﬁle 3 lgusrophenp el dizedlveaRie DMB Janttgheaﬁ:a%o 110 °C
yield). M5 (ESI) miz: 305.0 (M+rH +). To, a so] uti on of
Ovemahti—mﬂ(ﬁsgﬁéww migtuze Wb PpULer itppv§tgsand the aixtug e extracted

mﬁéfeﬁgq,gyt y'l'lh Asdefsined rb?%a%lés' WREORNEAGK Yl oa%lﬂen%@d( @%304),

mml) at 0 C under N2. The mxture was stir
cormentCat@ fimrvazudn . anthpunifesic by osilicd gelu Dhrowmgllﬂlﬂlychﬁ‘@rwmm 3-(6-

mel i ait S G s isnatmitiie Ghte FhTa PR ol NMR 408 MHz,

DMBGYY 8.50 @Ac H)38%838 1nip), ’toR (G VB 801 lH 759—756 dJ—lOH
)254 am@ffo 3)3fl ugro h)eno () |)d| n- ). et hanol(bé -
IOI’]

1. 380R0ydel )84 NB | HyI1)9 SMsjiE(; ) 25003 Bt

vt cetton
iroff $Owir)inalketl &CidveBO0l mERiraE SWTEJ‘ 311 EthOl‘ 3@1 HzO Was added and the

but yl di net hy] silyl chl| oride ({9 . The
mixtaee 1as usiEs) o PR Wik S§ffur4if= alaﬁomolmn 4Th% awgeousrﬂpé/er was

extfag e\ﬁe{?vﬁtgv‘%y A& nBl\ﬁe%é '3 g[ht:éq%verrg%gﬁ% V%?lgl brine, dried

1fi silica ge romat ogr ap
(Mg‘ﬁ@\b; cencentrated in vacuo and purlﬁed by silica gel chromatography to afford 3-

sl i ot SRR 6 e Hsuly bR (4go M,
DMER £ 409 (vhizr), PMBEQi S 19 Hz, 1 H), 7.30 (d,J = 8.4 Hz, 1 H), 6.62 (s, 1 H),
6.51 (s, 1 H), 6.38 (s, 1 H), 5.78 (s, 2 H), 2.49 (s, 3 H); MS (ESI) m/z: 226.2 [M+H]".
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8.32 (d, J =5.6 Hz, 1 H, 7.02 (s, 1 H, 6.67-6.82

(in, 4 H, 4.76 (s, 2 H, 3.71 (s, 2 H, 25 0.89 (s,
W®@20d3/0400007 (s, 6 H); M5 (ESI) mlz: 349.2 ( MtH¢1/1US2007/081098

Exanpl e A30: Exanple A23 (I g, 4.2 mmol) and

et hyl (4- nmet hoxy- benzyl)am ne (10 nlL) were conbi ned

and heated to 200 C for 30 hours. The reaction

sol ution was poured into HOAc/water (20% V/V) and

extracted with EtQAc (3 x 100 nmL). The conbi ned 30
ExRhpRNA83S: V‘@BQJM@%B%&&M&(PSO'E 7(737 ﬁmﬁﬂ}ﬂv\) sa&ﬂged to a slurry of

saturated NaHCO3 solution (2 x 1 , dried
pyriidia S (73 mge 877 marneld and pvas&wna;ndmpatm(w éa, BY.7giinpan DMF

(ISgE{T) E’.}%rzlag(% o%\fg%g%maﬁ? \Png é/\gncg gzr%ﬁ%%gr%)ght After cooling to RT the

reabdor WaPdiluied with lethsA @cdﬁzﬁ@ NGB YU EPankdl vWhiter 30y IrﬂL)etmel orgfridphase
et hoxybenzyl )am ne (1.2 g,  78%yield).

wag 4gumipd, oI et wurged sadivm bicagbeuat& (501m|la) am# tgine((§0 mL),

dn%ﬂ Eﬁazéga, or(c% E%ted qﬁﬁé Lfﬂga.ridl ﬂjﬂ@ego'%?r%lzrg&agpg;ap%X?(%l-&gcoium

ethl hhetat&@hthngs, tol gk, a BighO y€lbow Zblid idedifiefisas 24ditro-3-(pyridin-3-
3H), .3.44 2 1. J 5=26,8.,3H; M
ViR BRETiLe (30 & R MPOTMY () ik 2028 QD 10 )
MSAaQﬁ@M 8f é-rﬁﬁb lﬁt-qp?ﬂdi‘ﬁf}} %ﬁx&)ﬁeﬁ‘iﬁnﬁﬂl of. i#%; @'42n1élmol) and

phenoxy din-2 4- et hoxybenzyl
tin([ficttomge @ehWramﬁ )3 en2 CHaghal) @35 6thandl) (ZamaiL)t Wwes warmed to 70 °C

It . ted to 40
for St (A R0 I Rae B B i nei e p Frdueb o0 L), The
aquURbES Bl 18redRes e MRSIcARE- B wWithedidatn Wytifoxk¥d, dilBtedlwith ethyl

12M 10 60 nmol) and water (50 nlL). The sol ution was

acejpie ¥ ) ngtitiseed Brougbpapey o TeRoveagocalis.| &y seladon was
ex R B I PR 0l B IG £R0LT Lt e

dristb @28 Ol tahd lebnavatratdd ¥r SAcid o, giste iacitkhf NalféH )sold ddentified as 3-
Concent rat ed in vacuqQ to

amipory (PYERY3 3L W&&%%@%@?Q Nt Riopyielddi nMB {RPRemvz: 212.0
(Mgg $5 g, 67% yield). "H NWR (300 MHz, DMBO d6) 57.79
J =57 1H, 6.85 (dd, J= 15 11.7, 2.4 Hz, | H),
678(tJ 8.7 Hz, 1 H, 6.67 (dd, J = 8.7, 24Hz

Example, ABS: 39J3(ng a proceflyre Gnologhebdto Bxample 743, 3-dmin;4- ﬂubﬁ)phenol

d i) ) " 3
9] g §3t86 élﬂgiw-c}lﬁsgbmelﬁgm%?q# Simigey 590 (‘%ﬂiH;’ B ) were
con@ﬁﬁéﬁ){oegle@ %3:5911130 a%d&blﬂfén&{y)gﬁﬁ AR 2 Adnd FEO@%Q 594 3rield).
nmol ) d isopropy

rnL) was
MS((@SSWHHLZZBOBMW%)) and it was heated under n crowave
at 200 C for 6 hours. Water was added and the
solution was extracted with ethyl acetate. The

ExfhpRNA36:] Wﬂuﬁhﬁﬁoﬁ\/ﬁsf&ﬂmﬂbmhm%yrb@nzdﬁél(@ﬂ gf NQS%l) in H,80y
concentrated in vacua and g urified y silica_gel

(108 gnbihivag ficated tdsepvaist yihe /(G Xané!- 43,(.%2 mol) at -10 °C. The
%%é tﬁ-ré?ibﬁ}? aout 30 1 The mixture was oure% into.ice-water
% ;E uor ophenoxy nf\lll-l sopr opyf pyri e [ Rt oS
and(&trh€ted) withIAOWYicHB &) 200MBL). The CESbjnetlozganh 2veze (NMdﬁelﬁ)wﬁh brine,
driea< 8‘%[8) A )COI’lA@ﬁgkﬁléélﬂgq’ﬁ% ?ﬂ glvgl iné Ei{fﬁ;o?cﬁg-zrr?edwl Jf-nztro enzene
(16 g, 78% yield). '"H NMR (400MHz, CDCl3) § 7.80 (m, 1 H), 6.8-7.1 (m, 1 H), 2.30 (s,
3 H).
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ol (3.35 g, 25.9 nol) and K2C03 (7.2 g, 52 nol) in DW
(150 nmL) was heated at 100 C overnight. The m xture
wae@soaeentrated i n vacua and the resi due wasP@DUSA7/081098

into water. 30 The aqueous | ayer was extracted with

ethyl acetate (3 x 150 nlL) and the conbined organics
were washed with brine, dried (Na2SO4), concentrated

in vacuo and purified by 68 WO 2008/ 046003

PCT/ US2007/ 081098 silica gel chromatography to afford

3 1
gI éiﬁﬂ&%rg-{zglng%iﬂ @nﬁr&’beﬂie%%)(?vé&@ b on@e Bé&é}l El%bl'l(ﬁ (ﬁ@g, 0.092

mohl)and K260 ((85.3 8, P18 mo]&,vve(«geombmm) in ]81\/@2(2@@ mI;D aﬂ)i hegte@go 100

°c fRmighbh o sREaks v sibise S WBRREY skt SoREGx 200

mLy. Piey/ dorbbifibd bEzaRREAMRE Washe® Gith britte, dde@(NDED,), Roncentrated in
acetic acid (100 nmL) and the reaction was stirred at

vacry 4dr p@ified Yrcelunup ghromajoggephyaei siicange! ttAe2iNg Xtlgnayloxy-3-

ﬂu&@lszu?@éﬁ%f Al c\%%gz%églff@ % t33""0/t t “‘@N‘i\?}% 'Eégg%gﬂrzd)mo-dﬁ) s

8.07les %széﬁl)p?.gaﬁl%s(nmérfé),mﬁdd] wiotZhHbri H,5.28 {se2 H), 2.13
é 2S04), concentrated in vacuo and purified on
G, ica gel to give

Sf @ghlisﬁlP o’éﬁ/g %rlugmd%%a{ﬁnm%& §elﬁkw me}h&? bhe zé % Péc (1

wetled corjbined . i6 mthanoh—lﬂOOSnﬁ@ @t} the -mixfute Hras surred} un?le;S@n H,

trr,&ltfphe‘%e T atng) Ié%ér@éh@ ’Tl:u(e5 é’gfgfﬁ S’mi%tfu%wa% 5&1@32&13 ‘émd] glze,_éitr%te was
conw&t(aﬁéﬂ h Vicdo t2fife 2- &Mhﬁ-ﬂdnroaxlaamly@hé&ﬁ (4.2 g, 96 % yield). 'H

5-dinitro-benzonitrile g
NM?L E@@MH@DWQT@M 6] ts, ?ﬂL@ 42 (t 15 8«4%42) | Hynt1 ks 8.4 Hz,
R and heated to
Hl(i’ltb%b& tni gH’ 3\[@he S?‘sﬁ%ifﬁzﬁqﬁlﬁ%t[%lms poured into

V\Edégﬂsuﬂmdert -betoxid t(BISeg, vag3 Iﬁx‘tgﬂ)aﬁ'htﬁ d%dedn toha gﬁfﬂk‘ﬁjn ol Bemino-3-
co N ni she W t I ne, rie
“?fﬂ&z@éi‘}’lpge%fﬁ rﬂéén& ﬁ@%@mﬁdn\)&w& aalﬁot ¢ Fsrktant quigdpre was stirred

for%bl ﬁ:laatg@ﬂ %Iﬁ%%yadﬁ&l RENLER 0?’2(46d1c laro yrldme (4 38 g,
y pyri di n-3-yl oxy)-5-nitrobenzonitril [2 8

0. 03|re¢1&j i DMACcNivid {he ODixikiz, w@Oh@t@t 608! va@mlght H}“he reactmn

mn%lé(e \ﬁés éo_{)ﬁer;:&:’tedS in %cglo fn% éh’%fe@%iuﬁ dwa(s Jdlssog/Hh 11,1_|fthyi_agﬁtgtg (200
mL}. 388 filfored thbughVBilicESe), Wishing2 &Rward Widd] BrO M. MDHeUfiRrate was
of 3-(6- nethylgxrldln 3-yloxy)-5-nitrobenzonitrile (3

congentgriayl andrppiifieth &y sikiesn e@loviremaiograghp ttp i Ao 2(chdgopyridin-4-

r dd
ok SRR Bl it [ PR SNIIF (P Diso-
dg) .21 {QUT .= B'DGHzQQUIeplbsBAII @y emH)e.81 28d,eht saC a1t H), 6.67 (m, 2
Et QAc, _and the conbi ned organi¢cs were washed with

H), k§r]|2n(é 2 Hpilet (S(Wl(EégﬁEgr?tSﬁdt%Hh vacu? and
gfn fzngpg)?o dﬁi-ll J k98 L nis @'Yﬁétﬁglbén%}{a&lﬁle?{l @ (gg 33 o, 1-

- et hyl pyr i di n- 3yl oxy) benzoni tr
methiyed-43.4 szﬂ-temmmeol Meldiox abveCGn-2-yB- %py@zolb e &, 74 g 2mmol),

Naziig)’;; (i) 8% g];06 %'Zn@iolk ng Eg@;’%)@?%%g @50§fnﬂf'_|6 Wwere g;%f(n@lneg in DME
(75HL) #d49atbS(5InE) ; ﬂi\ﬁn(xﬁﬁle)wdﬂsﬁarggg@ltﬁ rﬁ%éﬁh for 15 min and was
heated to reflux overnight. The reaction mixture was extracted with EtOAc (3 x 100 mL)

and the combined organics were washed with brine, concentrated in vacuo and purified

by silica gel chromatography to give 2-fluoro-3-methyl-4-(2-(1-methyl-1H-pyrazol-4-
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30 69 WD 2008/ 046003 PCT/ US2007/ 081098 Exanpl e A34:
3,5-Dinitrobenzonitrile(1.50 g, 7.77 nmmol) was added

W@ 2008/08d003 ry of pyridin-3-ol (739 ng, 7.77 nmedD/UsR9d7/081098
pot assi um carbonate (10.7 g, 77.7 muvol) in DVF (15
m.), the mxture was warnmed to 60 C and stirred
overnight. After cooling to RT the reaction was
diluted with ethyl acetate (50 nL) and water (100 ni).
The organi ¢ phase 5 was separated, washed with

AL AR e Snale AR cndots 9005 0527 .
J =i i dD)by. 18 ifs,anE),GHPGaGhY H)ST2As.coHunh63 (et B), 6.45 (dd, J=

5.6 Gk | oo 06 o b & 657 Bye 80 . YA ESh aitsi003 et
(1.31 g, 69%vyield). M5 (ESI) nmfz: 242.0 (MrH+). A
Ex:?ﬁbIétA:W‘ ,szfsol%neh bF ?255 &ﬁm@u rx‘n&’b-ﬁ&&éﬂé @@g% ®nit rﬁbl') 8ind benzyl

10 tin(ll)chlo dehydr at e
alcgl®] {154 ,g, QZ72nmibrm DMF] (éﬂ(halﬂn}lqu Zfbateﬂ)wn@aﬁzﬁ@n r@‘bl gt 0.25 mol)

and e, Fesnle Bl P st e SO0 %% b iher U8 S s At the

miM@e wRdsthasd ¢ithPEOA MOdnHﬁgdlm bRl cﬁ‘gam@B Wite@hshed
wWth ethyl acetate (50 nL) and filtered through paper

with gripardried (MeROg.atonsentrptgdsinsigicue pach chvagatagranhaé vadilica gel to
glv%mrlé%ﬁ:z:%lgﬂ\(%\h acgbale. %ﬁbtgréllb%ﬂgze glégr 353} ngggbog‘i\ﬂwg\ (400 MHz,

DMSIndons R Abeah, il )y adod . 300(ng i6ME), 8. 3I7|(g,thH)/eI | ow solid
identifie

Lokt 8 By ST e b L R RRS) s

O P 3 RS S S A0RR R SR O e for 2
h. ZThe khtalyspynrs mnthved Dyaiimeor 8O0 thegfjltr8te8Gasnermkgntwaadein vacuo to

a8 (oSBT AA o2 25 PieHD ol NMB 4012 NHggDMSO-4o) &
9, 0§?s°/q>ﬂ)eb d} (t, /M3, zé B2l HI)1634 §2 =0 2 i HH)y, 4ksce@Epl B) A36:

A sol ution of 1,3-difl Uoro- nethylbenzene (15 g, 0.12

nlésrlylg f praqedog an«'ﬂgg qus (0 Expmplead 2 famieet2drdPupopheiod 6 g, 41.4
Ngi)o zg? lllé) texltéh‘utox e @ g%og %m%g) an%iOZ Eﬁ?ﬁ‘o‘% %%ﬁ'e (?glné 41.4

t'uré " was stirre
mnﬂl))u.ﬁﬁd combined aeaff@mt er(2- @ﬂkﬁo%ﬁﬁ@i-@ﬂm‘% QJ’.‘n &ﬂ%@pﬁéﬁyl(amme (7
The conhi ned o%ﬂfnlcs wer e

g 6&/? lé‘&f NAGSSMR (HI9 Mblze PMY Qe Ba7 bl 6t00H6>| 1\/3% T65G 1 H),
69§r(r§ ;15 | gu9s %}%ﬁ%ﬁ%{éﬁ’ CD(; gf?”zgé‘gg {%ﬁ 969_&8%’1{)

6 8 7.1 (m I , 2.30 (s, 30 3 H. 70 WO 2008/ 046003
Ex d?ﬁﬂ'ﬂeU&Z&O?AOﬁﬂ.lﬁtﬂﬂl of Example A37 (2 g, 7.8 mmol), —rnethyl -4-(4,4.5,5-
4-nj trobenzene

| .uor o-2- e
tetr%f:t}lyi-l,{}e},%])gl}oxa\)q’rgfﬁrz Yij_-dl‘lgpyrezcggzl 6 g, mmol) andg NayCO4 (1.65
mg, 15.6 mmol} in DME (12 mL) and H;0 (4 mL) was sparged with nitrogen for 20 min.

Pd(PPhs)s (450 mg, 0.4 mmol) was added and the resulting mixture was heated to 70 °C
under nitrogen for 16 h. The solvent was removed under reduced pressure and the crude
product was suspended in water and extracted with EtOAc (3 x 10 mL). The organic
layer was washed with brine, dried (MgSOs), concentrated in vacuo and purified by
column chromatography on silica gel to give 2,3-difluoro-4-[2-(1-methyl-1H-pyrazol-4-
y1)-pyridin-4-yloxy]phenylamine (1.3 g, 55% yield). '"H NMR (400 MHz, DMSO-dy) d

72



10

15

20

25

30

nol) and K2CO3 (25.3 g, 0.18 nol) were conbined in DMF

(250 nmL) and heated to 100 C overnight. The m xture
wa®spewded i nto water and extracted with Et OARCT/BS2007/081098

200 nlL). The conbi ned organics were washed with

brine, dried (Na2SO4), concentrated in 5 vacua and

purified by colum chromatography on silica gel to

gi ve 1-benzy|oxy-3- fl uoro-2- et hyl - 4-ni trobenzene (8

g, 33 %yield). "H NWR (400 MHz, DVMSO-d6) S 8.04 (t,

8. 4@)1d818 GWHzll H) 8, 12 %01 Y28, oég} 15H)L'>7 263) sOBH)J6.0d &, 9=28.8 Hz, 1

H),lé %ﬁﬁ]l(m&ﬁl PB, p I6a (6&@ 12) ﬁ@ﬂﬁy,l?»lﬁ}ad\ﬂﬁ (oblg nz’erﬁéﬁ(%l\/[jﬂ]

0.031 nol) and 10 % Pd-C (1g) 10 were combined in

met hanol (100 nL) and the m xture was stirred under an
Exhtpl ARDS Aaiifple AP (1.0 @V € 4Ningidl) anthe nieBiasdybeiylinkhe! (30 mL)

was filtered and the filtrate was concentrated in
wereacnmebined igi a/%eaibambrmldmiledm 66Q- ntetfery3hp h”élmea‘(tznnzngcxure was

0,
cong?mtr/%eigln %r reguceg p&e %Oq(}ldlliﬂg_lllznﬁpgl\@() d61)sg prep- ﬁg’l.ést’o g?'we N-(4-
- - %50 1

gyt s By oo B . g

was saldtied ¢fo Na;(%—methopcE!ppngffl)ﬂw(&mnnug@:ﬂuorophenoxy)pyndma amine

sty LAt R LT wfs P Wi, g S e BTV) mitrate

(1.69 gt NS nithAY HhEtheassidaesidusaldtsiorRd @f RT overnight. The reaction
%dlchloro yridine (4.38 03 nol) in DVMAc and
mwm@ iaR t Washiedyawith axater C@ncqglmteé UK/é’ﬂWOgﬁtld pridied by silica gel

oy 0 YL 5 RSSO B SS90 049 o, 70

- ylefd)l BN RHBOO Mz, S)MBOadégéw 73w@sAi=reg0 Har iNH);:ié 88 (dd, /= 9.0, 2.0

oS} O sq 00 S L LB £ a5 CanPEDLA00 Fh 3% R KL Y5 G,

lyQr [
2 TS O PRUR D A0 s M S 203 04

yleld) HNI\/R(SOOI\/HZ DVSO-  d6) 6821(d J=6.0

E}(ﬁl_lbzn‘plel6 AEQ;’ ( ﬁ{ﬁ\sgolgiﬁ lﬂ?ﬁ’%@é&é&‘%ﬁﬂ 1:65%1' ?% 2? 3g4 H;;Z ’Slvélm()}) in
dmﬁcﬁl@zlﬁcei’di?ﬁaée BBml) Wl toassedIn vacuo and blanketed with argon. Potassium

Chl or opyrii d| n- 4-yl oxy) - 2-fl uor o- 3- met hyl benzenam
terfleutexide ($0 8349 hrinsngl) was added and the reaction mixture was de-gassed a

secglﬁ élgor 8%2}%@%8’ l?{tuﬁ{l_é aa?/‘?c{é]zo gé (1% 9 ’Q%I.)ghir%rr% Pan?dme (4.6 g, 31.3

mniNgl P G&8 aﬁﬂecBéncg theGmﬁmimDskrés hentedPel( BRh3) 4vefighh. dlheOsovent was

nmol ) re c ned in 75 nlL) and wate
remgyed sy, ge B‘&F%’é"d% I“Filﬁl tSEYEN Y9 r Pigﬁﬁé Zb%nﬂ ica gel

| tdr: 0
clﬁmtogg@gggg egg&wa t?% lcHPbr E:iﬂi &%xgihqn&ﬁgx%ﬁ&ﬁarmné Mreg, 56%

ylelxbn’dHriéMPoﬂ@QrMHs EMS@ -Aaghdal d.th= Iﬁr?l He, | Honeént88t(ed 3 H),

o 45 3PG8% A0S RS AHRS R SHhLSR AR5 U AELAPTY

71 WO, A Q0 81461 0 hied; )Jwﬁaoﬂ 9Bethylb 595 2.54
g)pyrl di n- qox anliél i ne ?&é@—@ « g%enzleg?%}me (1H NIn

dpo WPchyl x| )teewsethyi)([ 3,213 dtexsb@olla@ 2—3_1)%61-%&4@6 (790
m%igg 1-?:5%1) a\gd: 80,48, (2153 7.7 808 51 18 D) of 0BT 16 BL)ZnEhwater (3
mL) was de—ga:ssed under vacuum and blanketed with nitrogen. Pd(PPhs)4 (295 mg, 0.26

mmol) was added and the reaction mixture was heated to 90 °C overnight. The reaction

mixture was diluted with EtOAc (30 mL) and washed with water (2 x 10 mL) and brine
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5.6, 2.4 Hz, | H, 5.06 (s, 2H), 3.82 (s, 3 H, 1.95
(s, 3H; M5 (ESI) nmz: 299.2 [MtH }. 5 Exanple A37: A
waaloaniom of 1,2,3-trifluoro-4-nitro-benzene (BOr/g$2007/081098

0.17 nol) and benzyl alcohol (18.4 g, 0.17 nol) in

DMF (300 nL) was treated with K2CG8 (35 g, 0.25 nol)

and the resulting mxture was stirred at RT for 8 h.
Water (300 nlL) was added, and the m xture was

extracted wth EtQAc (3 x 500 nlL). The conbi ned

2 Q BRRISS 'RE SqRab g!'tldﬂl gQS REdideed Qrfth;lﬁted o%)ﬁ mL) and the

Concentrated in va uo and chromat ogr a l'i ca
corgkined orghBicg iweec Waﬁ@dzvylﬂnlalynﬂl@ LY, lconeeptratediin vehonmdmarified

ong #?Ill H;%g6600 Y] el r%ﬂd? m%e%;'y %5832?} T@Ewg)'aﬂoﬁ#g )8?@(113_4_

Vi gals Qlﬁcfvlrkal t 62 @89, {idH).0 ' HIMR
ylo&&)b?sﬁaibgWF@sC Pa % SlofstfoRin hgg OE%{%O % W{E ) H (400

MKz, DV EQ-daridet- 2’6(4@1)}&@@1&1’ h%nﬁsb&@s é I‘@B@%é‘i )I = Q)F PE, 1 @), 7.07
d, ﬁ Zﬁza'iyﬁ 6P ar PO ffi{éb)’ }f)Va 5, Jon%g % flhﬁh 6.46-6.40 (m, 2

oncéent ra

H)45 GITISO@-I-B, Rei td B(H)Qi pheml H)(, M@(Emﬁwlzem)(MmﬂNNR
(40 )d 05 1 ,645(tJ 88

Exggllp}FgAg)lpr g cjﬁﬁq%ez -giethy yltwg?gﬁ (i &% mindD), 4-(4.4,5,5-
tetihrRMAYNPT, 2 2 RtiGh dbb PR Dﬁk-pg@zgle (gl)é 10“3%)1102 Na;CO; (2.8 g,

pot assi um t ert - but oxi

26. 2) andiPdRftopycPdime ¢.63 Inlgol) Mera combinsid) inwe selvengsinpmiged of

cotleBHORIBIQ 91 3 Y- TS RFE wasfisepnss By ARRIYInGA viguom and

bacﬂ(ﬁliﬁ% t8le hBafkpidealith arg&;ﬁl Mr&a@ﬁ@n MT&ZM%@@CI @veﬁmgﬂt at 100
J=6.0 Hz. 1 H, 7. H (m 1 H,

°’Ce T@g I sglubje BOTHOR Was ﬁlyerqq) andghg iill(zge WHS sogcegtrqud apd gq)mﬁed by

s111§a§§91 rgl@mrggt n‘%}) 1)'1:-)5@ %ﬂ tﬁ%ﬁfgbg& é?ﬁq p%az@@%&a?nﬁ?’cﬂne (1.2

g, T8 ryaais) h&H NMR34OI] I\ﬁﬁzgﬂib@hpﬁ S5y )= 6. MHEy rlakipl 824 (s, 1 H),

725 5. 705 W] SBROST 2305 W sparged with

nit ‘T@Qesﬁhftl@ﬁ of9- (!’He\fh yIIRH) BN B FyrbAn - yrqulf}Inm(*)o m‘ﬂe@ mmol)

add and the resutln mxture was ﬂ%tedto
in dmhﬁ@romthm@nnib and 810, (1The) s@k added ﬁa@eth@wbvmlqﬁu&ﬂme (200

el SRR, PR LB AP i AR e wes

sepafa@dl)i washedy @tth Wasnevamt e donwehtfated | Mevadliol el il Sdde 4-(1-(4-
concentrated in vacuo and purified by 30 ¢ol um

megwp%lp@ghl@-rl Bopyragm-4syl)- ngleémlth{qu)g‘;m@me H NMR (300 MHz,
PNl BRI &30 KT Rd T S0 Ay oy = e
H)NVK (¢4 0G- 8MHid]z, DI\ED’/&G)(dSI—?@% e, 2(91)85 G@GQCH"I), 3. 72 (s, 3 H), 2.51
o £ MO g S o o) 1 1) 6706 (1) 5 o8
HZ, Tb H)a( o )?,91#1@2@73 g 'Bf2[2 Hh-(l P4 gx%ta}{r?%?fbeglzg%al}ﬁ&ﬁ%zélﬂ-yl)—}

(mﬁhﬁﬂ(@)p@ﬂgudl@e £200nwig) Oéﬁdnmﬁemh@xlylbmmﬂhemm Wi z(cEI@d m)CPBA

2P HRT B Rafbich TR B2 0o REBUEF . Buc Rchaed, e

orgafid ll@}ﬁ_(ﬂ vﬁars%a;samed and tiiduebediayr wey elttetedveifl Hﬁhﬁr@rﬁethme
ive

Thg combmecg organics were washed with brine and concentrated in vacuo. The residue

was combined with 3-amino-4-fluorophenol (165 mg, 1.28 mmol} and K,CO3 (176 mg,

1.28 mmol) in DMF (5 mL) and the resultant mixture was heated at 90 °C overnight.
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nmet hoxybenzyl ) - 4- (4- am no- 3-
fl uorophenoxy)pyridin-2-amne (1.0 g, 35%yvyield). A

W@E 2008046008 of PCT/US2007/081098
N- (4- met hoxybenzyl ) - 4- (4- am no- 3-f | uor ophenoxy) pyri din
-2-amne (500 ng, 1.47 mol) in CH2C12 (10 nlL) was
treated with ammoniumceriunm(lV) nitrate 10 (1.64 g,
2.99 nmmol) and the resultant mxture was stirred at RT
overni ght. The reaction m xture was washed with water,

A c e Rild sP¥urdhidd a gel column
ﬁ%ﬁ%ﬁ‘rﬁtﬁ&r@taﬁg tdh X&Féﬂﬁlna'lﬂ RuSibdd GehsPYuthidd %5 @igk

romat ography to yie

chrém@tbgsaphy de ivel k- ﬁmemdhw)xhpmc}d) -hH 2 yamdohd-y pyOmmdjp-2-yloxy)-

2-gpgfaciainte 40 e et gl 1 N30 phla lyisbia 350 s, 1

H)(844 \Id Jd%SztIE‘E 1@)1),'@)10(6 %ﬁ) (a2 dd =5, @H%gl Hggv 29 (cFJl 854Hz
2 Hazﬁ 98 (H)f 366@,(@),2%@ »K/SS(‘EngﬂEr?)zﬁ 528, 9 < WI—&Y Hz, 1 H),

62RO G, S B0y SR Bl g (B s RETRL Faggt

degas sedhitionud - (an((i-i’ﬁbtaﬁkﬁieﬁﬂyl)wHtp}@izg)ilmyﬂﬁ@hﬁﬁ&hmloxy)-
fert-butoxide was added and the

2-fhugrrbengrsaming @E)em%ag Iaémgaa d8 dh%ﬂ%em@@@féw tHFIrPEW% gdded TFA

r f or
(0. 3551%) ﬁcbhftg ragq plir/@;ﬁ%lﬁt#gf %%ﬁeé! & R'g%om:ﬂl T|h§ solvent w Iaemoved in
vacandtiehesiducvas wasted witla pibdr tmrﬂ ﬁ%e@wmheaamrgbd am]ihuma solution.

Th St Aot FiPr GOHGR A 08 G VORI S 5 g A pgezol4-
yl)lgyr&&;d&r ﬁérkﬁ@b OLRYEH ek Sraflrind E%'y g345'%t %Nspeﬁﬁemm (131)0 MHz,

6%  yield). 1H NVR (400 d6) S 8.21
MEQD)?U 4‘5@,4’25 11H#)1 Hp. 87%163r802ﬁh730(§ J =238, 6 H5782%4d, J =

10. §%7%{ZCFDIME-Q+ 17%&930{ utz%g % 21 5: 6.30 th: 1 1B, WS st ifiz: 2722

(M4H(R- chl or opyri di n- 4-yl oxy) - 3- net hyl benzenani ne (595
ng, 2.54 nmol),
1-methyl -4-(4,4,5,5-tetranethyl)-[1, 3, 2]

Ex%gﬁaéga%ﬁ?lgzaséll%ecﬂgé %Jl%s Ny (Ezgt%(?l%b W'&l%ﬁifhenoi

(0. H¥dg, vield Hnnc(lBandTierMde‘wﬂﬁd: (0r2d8rg, Vv Aaumwl )Jamete combined to

At S G- LB Srdororemine §§% BoALIRE NG ¢ gellow

soh‘ao LT 1OME! (308 NiH2 Tbmgcﬁag} 5Q6 (@ ﬁwﬁ Pg 84bhed WMLtdg Hz,
Et OAc (30 nl) and washed with Water X nm.) ‘and
1H};r7 F6e(dd 7.3=\R3, 200B£0U6)) 0D 7RET /1 u&sz@es'i(cns Y6986, 3.2 He, 18), 6.31 (s,

) xtracted with EtOQAc (2 x
IHEE‘ﬁﬂfhgﬂbﬂﬁﬁgﬁﬁhgﬁ%aﬁgg(§%3£§|Cs were washed with
brine (10 nmL), concentrated in vacua and purified on
silica gel to provide

Exgmple Bily| Tna(sgrr@'gg. selutiop of bengi OaAd), 3. a-tstrampil di. h2-4lioxaborolan-
2 LS ERRASRRIAGe 3518 RRLSOURLLES 0l 2SS LBAMIOZS in T
(10(:el1) add ¥1,6. (Q 5‘1211) Wasl'@ddeﬁ Nb&l{ &. 621g |"D 56 ﬁmﬂﬂ 1{ 00 ec]) ‘Tlﬁb r%sultmg
suspl_gnmqp \le_DBs stygreggit @é °C Jf0r_3@ mjn pgd tl}enl.tb#eateé \&p@h MHCE ﬁll 682m1 5.04

af The rr%xtgo m%&§a§ K Hi%&p&ﬁatmﬁ Wi deMited away

frouh- tﬁhlsuilds ﬁnsmg Iﬁgrlwsatd withyTHRy ﬂ“hmcdmbme(l brgang; pi&is& were washed
Witﬂl‘i)‘lé (%.3(5,4’(1141{3(? ' aﬁgSOzg) and concentrated in vacuo to give crude 2-
(benzyloxycarbonyl)-1,2,3,4-tetrahydroisoquinolin-6-ylboronic acid (0.640 g, 82% yield)
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10 tetranmet hyl -[1, 3, 2] di oxabor ol an-2-yl)-1H pyrazol e
(2.0 g, 10.3 mmol ), Na2CO3 (2.8 g, 26.4) and
wO(ORPPIdY3t (500 ngy, 0.43 nmmol) were conbi ned i PCEUS2007/081098
sol vent conprised of toluene/EtO4 H20 (4/4/1, 20 ni).
The m xture was degassed by applying a vacuum and
backfilling the headspace with argon. The reaction
m xture was heated overnight at 100 T. The insol uble
portion was filtered and the filtrate was concentrat ed
as 9@%9%%? @%éd%@ i${ ﬂh%%egﬁlea&ﬂfno"ﬁ ﬁ%@@'mo 181z, DMSO-dg) &
provi de hi o H pyrazol - 4-yl )pyri m di ne
7.683.38 (ng,, 21 7%5y7 29 din, 6HB~J m(xﬁADH),ms (sCRE1.H.654&646rm, 2H),

36%(%%\-5‘] gﬁ%ﬁ%ﬂﬂ%@ﬁ;ﬁzi&é@ Er'gg 3312,%(%7?411@ e

sol Tb'aoﬁlrﬁﬁg gudpﬁﬁéi&iﬁ’ b Ql@émgtcﬁc}carbonyl) 1,2,3,4-tetrahydroisoquinolin-
H pyr az pyri m di |

6- yébcmlug raglﬁe(ﬂléﬂ@, @316nn9r10!aria0(l—m elld ﬁmllni)Mﬁ/a(Q)%cﬁié@ CH,Cl; (20 ml)
wasr H};%f o?(#(? ﬁ M ll@@'n?lr 'Zd(% nﬁn? Iéﬁ é‘%eoﬁo%%% WDT%ﬂylaﬁ-t-%utyl -1H-

ure " was stirre

py@tgaicrbaxykitc (@804 gparost m@hol washed) wintl rctt(mnﬂz angi74 g, 2.06
concentrated in vacua to give crude

t hBQyBEn2le yesulfing pluggeem oy ipre wes ?ﬁ’éffﬂ;ﬂ(t 26i°6) phRergQh, the

miiztgz,ee \33{!11@“.@ {gétg 9{ M}:%‘l,d dsep%@% g‘%li ﬁgﬁ tﬁg .n{Afc%ec g‘la,l*%evezﬁ 5@% layers

welttzsepdratellapd thed¥ gfide plase wais Avaslzgd WRithHH, 07292 T(ha,combmeé .aqueous

phql:qlzjaé v%%el_l)(e%%tg’cﬂy/g?h Q%E%W%L; Zl'l'a(lesbcgnzgig%c}no%@%%c Pl%e?seg Six’ferg’ dried
(M%SOL) Conert-Rex wbaReY lahd bikiRyd E} @llaslf'rclifbﬂla%igraphy (BtOAc/hexanes)

t hi o) pyrim dine (200 On
to di chﬂ%@rdrret hdm;zybas add thﬂt&j? thpm@rh@gy -1 Bogyragadtlyyl-3.4-

dihgg%és[sﬁgﬁﬁime% -carb()fcg e (8 ﬁﬁ hgw 1 ;néM?WR\A%O MHz,

nrc yer -was epara

DMSOLRLS 7/4ayE28 M@,SSPE)XUIZaCI Zi]ll(zml 1H1) 6196 f(b OIIH)UBH Bwe;H)S‘@m (brm,
The conbi ned organi cs were

2Hpshtkt 2By 6 T-A HAach80 (brﬁezﬂ)eéigédé 2HMJ§“ é@rﬁ?:?f)né&%ﬁ D, 1.18
] =f | 1.28 | d K2CG3
E %ﬁ%ﬁgﬁz)i%{%ﬂ%{?ﬁgé'mﬁ)M) ancrjm?h)e fgsul t ant

mi X Taraestiviirg dobatoncdfaeng0 663 avietyli glethoxyZabw@l)-1H-pyrazol-1-yl)-

2008/ 0460Q3 PCT. 007/ 081098 ter fi tion and.
3=4“‘gﬁ¥éﬂ‘c§i"§{1?‘2}ﬁle"4(#§g?@ P wad- Q{S)n fg’eaA %’)y S|rf“?18ﬂ L:1:
THEPE AN H,005 UTREOD |PBMs AdieBIINOH -H,0 (0.0727 g, 1.73 mmol) Aﬁer’a‘h

5-(4-(1-(4-net hoxybenzyl

theHeopymeted lreaamw yiay raplﬂifcndrzpﬁ 3o seith 1M HCL end petrpetadantitih EtOAC

(3)%)2]&? ngxp&une oggf’gj ?%x’asej Ellegg@ %%f&qxi M:El"m% d%g% (Iﬁgé&)?)? filtered

and eé%ofa@ed tﬂ)—afﬁgnﬂliﬂz-,(béhzyl)oxyiar&ﬁly()dl 2321- t%tréhjdlms@%dfm 6-y1)-3-
6.98 (t, J = 9.6 Hz, | H). 6.91 2.
t-btyb3Hempaazole-5-corbpxylys, #eifly(0.1¢ $=I)106°/6 Yz%d)(i*ﬁ aqorlow igh Jgps used

wnﬁr}pgz: ﬁgg% ﬁ}ﬁqziﬁm ‘hsgzvﬁz oo MHZ: ZDI(/fBO 317418 30 &3l k), 7.328-

0 a solution

7.28-(frd 3¢0); §.91 (e tIRDXy.DE Kz VIH); 4.65 m;rmmzzﬁ), 4.66|(ppy PHpi 2B 22H, J =

o 0fiEnd o0 Girat IS ESDEE W62 I TrA (0.3 ) at 0 G

and the reaction stirred at RT for 12h. The sol vent
was renoved in )
Example B2: Ethyl 3-t-butyl-1-(2-(trifluoromethylsuifonyloxy)quinolin-6-yl)-1H-

pyrazole-5-carboxylate (see WO 2006/071940A2, 0.380 g, 0.806 mmol), MeNHyHCI
(0.109 g, 1.61 mmol) and Et3N (0.449 ml, 3.22 mmol) were combined DMF (8 mL) and
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10 vacuo, the residue was washed wth ether and

treated with saturated ammoni a solution. The solid was
w@aioBeeexl via filtration and dried under vacuREm/Us2007/081098

give 5-(4-(1H pyrazol -4-

yl') pyri m din-2-yl oxy) - 2-fl uorobenzenam ne (15 ng, 43%

yield). "HNWR (300 Mz, MQOD) 8 8.44 (d, J = 5.1 Hz,

1 H, 823 (br s, 2 H, 7.40 (d, J =5.4, 1 H, 7.02

(dd, J = 10.8, 8.7 Hz, 1 H, 6.73 (dd, J =2.7, 7.2
st1%%ﬂgﬁ@? (Aggiﬂ_on!ﬂ) Po&@né E{SMGNHQZHCIZ@OZ}O@ g, 11561 mmol) and

. a e 2:

ng a procedure anal ogous t
Et;EX@mgb enlA3.22 3amani) wwrdaddedcmd phereattion WaslRizreg, anlad(dltlonal 4hat

RT%G}) 1& 6‘.[%{ %(é.d tl%g cmgp geaigr%gégoindx{fa%ediﬁgédz \91?{11 %ﬁnél 'arc1)d gyt‘r)e{c%ed with

Et@ad.| pes &néc& @vé% WaSirriet Brirs, MHex WQSOEP Beiben@attd iR uo and
lgj 39% vyield) as a yellow 20 solid. "H NVR (400 MHz,
P

O bB) sglcg sael( dehrgmatographyy | to1 Hprovgle3oethy, 3-tertgugyl-1-2-

(m{ﬁylaxgmgg&tl%né y_)dlj{ 8%%012 Sﬁ&argdfg’_{g 264031'@ (SSZ/ %ﬂé)mlHlNMR

(405 Mﬁz(EM%ﬂﬁg) a\/B9o E&u) @tQZHz,ZEI@) 0.a8NdHF )= 2. BB He, B33 (d, J =
a stirring _sol ut

9. Zé{ s AH), BAGs(dded r%ﬂrg,ﬁz,li}@ iJa K%ax’a‘b&gdﬁ%ﬁmz%gg (s, 1H), 6.80 (d,
J= ?s’é’g% 1}1)44‘31'6*&1‘3'1“"8%%%“2%@1 %TDE (8(#')4 rﬁcgﬁ d)YLgﬁzo?s( (29?29913 t,J

—TrEII)IzvSiaH) A48 GBS INal/ DB 53D, G2+)). 7. 56 mml 3.00 eq). The

Qﬁiﬂﬁiﬁpﬂéﬁéﬁ LT RSl B i B g

1&%05%@5 SHrf6-YBS| Hibifak81e- Sf-éh!'rbc%yﬁat@ (o‘éhe 0 68 mmol) in a
per nat a was decant ed awa’éh fromthe soli

mzxmwsqfwgatérﬁ?ﬂﬁﬁtﬁﬂn(i A: ITAmL)TEheggadsion eeixBrg wAs &tlrmﬁiag@gught at
RT%@L@@%?@E??%?% Wané] ebr Icltqed \gﬂ%f'l( )E‘tOgr Iagg 'I(Pflgs%g c&‘plﬁned organics

vacuo O glve cru

wekeDQaRYd QARG omyéd) MgH0,3 a4d teideatisdd 0hded yatunmh tdolainl 3-tert-
boronic acid (0.640 g, 82%.yi el dth 75 WD 2008/ 046003 0
butpbir{%szet@ﬂ/am@g@nola%ﬁaflkb%mw Swgsoxdisgagid (23 (g, 100%

vielffe P Sp GARGRD 8 1990075 S8, PR R g . 72 0
J =3.4 Biz( 5H), 26, (d4, 6298, 58 by 1H), 2H},(m, 3HS60.8d (s, 12D) 6.79 (d, /=
2. 86H§t 2H, J = 5.60 Hz): I\/ISI&I.ESI% mz: 3_12.06\/1I\/H-H+)
92 3 ,tj.?z(dmé—sqjgbl@ngﬁbﬁ.gf(sﬁ }; MS (ESI) m/z: 3252 (M + H7)
2- (benzyl oxycar bonyl ) -1, 2, 3, 4-tetrahydroi soqui nolin- 5

6-yl boronic acid (0.640 g, 2.06 mol, 1.00 eq) and 4A
ExiMiipledBE4 Ags)olmtmn(dﬁﬁﬂﬁ: qrh@dunide (42vag, (hhﬁjmdl)py IOHNChe(100mL) was

sadsd; divife o Spi aobriel lcsiibrsrarerles, A4LE %135 mob and
pyﬁﬂ‘lﬁé (231g, @ EthoB e CRUCOASHE 1. 3t Bolide Béth wAIREmoveddhd the

Thé resul t| ng bl ue-green m xture was stirred at
res@@ngsolmmewaasnmed atiRel fomdbht. uFles nRaeiioni ixtuse wap tashegiovith water

- 305 B A0SR 00 5 B4l e oo

to ¥ash eehdeiqutoHR G- {12 luorbhetieandil foaste #401e 0060%phieldas an oil. 'H-
were extracted wth conbi ned organic

NMR §80Mikzy BMRQP-€el 0 9- 1%'25@4)}1 %:b?%@éﬁ%)r §oB 4 1AL \/ac%a FzhB-21 (d,
J =PHEIH 8 by 14 (ASh- ohr QIRLPH AR, (RIS EX 2N BS) MS (ESD) m/z:

277.9 (M+HM).
To a suspension of quinolin-6-yl triflucromethanesulfonate (40 g, 0.14 mol),

benzophenone hydrazone (35.6 g, 0.18 mol), cesium carbonate (74 g, 0.23 mol) and 1,1°-
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to afford benzyl 6-(3-t-butyl-5-(ethoxycarbonyl)-I
H pyrazol -1-yl)-3, 4-
walzdegdscddBS oqui nol i ne- 2( 1H) - car boxyl ate (0.46 gPCHEBY2007/081098
yield). 1H NVR (400 MHz, 15 DMBO-d6) S 7.41-7.28 (m
5H), 7.24-7.20 (m 3H), 6.96 (s, 1H), 5.15 (s, 2H),
4.67 (brm 2H), 4.17 (q, 2H, J = 7.2 Hz), 3.66 (brs,
2H) , 2.86 (t, 2H J =6.0 Hz), 1.29 (s, 9H), 1.18 (t,
3H, J =7.2 Hz); M5 (ESI) mz: 462.3 (MtH+). To a

bis@iptehyPHospAlrdbfedBed (R8NZW.5 mmol) in d d tol 1L dded
1s§11$e¥5 O% g e%hoxyc;%bonwo)lﬂpe)%?%aszeoOuene() ) was adde

paltadnmd Iah%t"dﬁ dD@d)Bq & NdIS8nemeD1 Fhe cesnbbantyhixtuse Sﬂ@@teé to 90 °C

unq%é 2 néta%%ea 1?&(7%8 gg EI e 91;-'/% w%ﬁyceﬁk)fu[eﬁ in éga%uo and the

residhe v@@ Helb® dliar sidcut ged Rodvah @@mmﬁ)g@gh& pElo’As%;)et Wtﬁeh) toMrovide
extracted w th EtOA The conb

(bR hmeE - iR F s G BLORS% ek, SH-NMR (300
. ¢
W dﬁiéi P 22 c’ar%g dﬁg@iﬁ%@? ﬁg’t et a({]fy{ 61]503 ?,IIHI’%b HI% 780
(d, 76= .6 731 H)— Mﬁ W J =B-pHlz AL Hl),e? 596 51 k{nxyllfii); 756 (d {8.316Hz, 2
I d 25 wi t hout
.13 0a0 G5t 01 15 (1 S S s veo d6) o
7 . .
(A hrafiont by %@‘Pﬁ‘?ﬂa“ém?%?%gé%‘f‘@%@%? 3 hydrByi i (0%, Shillmol) and
4,42%nethyl=3-080 Peptadenittilo 25, 0. BHnol) Vs ethiasyl) (589 mL)4as. tpeated with

: hyl bu -, | .
core W G0, it 38008 oDt PRI ps et 1. Tgflyx ppgmight. The
coddol REoamRxaRé Rax YhteRtrdt6®enddPvaRRE! hdtd ariue Hvad SAskkd with
0. 806 mmol MeNHZHC (0,109 g, 1.61 nmmol) and Et 3N

EtQptoqwgong | %d@elﬂﬁ%‘i‘-t?n% lae predugtiray dissalyedaigEtGAsc and

O /81
neo A Bine St TaPa REGY, 3oy \TBEr B Jaygr gras dried
(NakS©J), mmb:)traﬂedjm ﬁt@d\bl(d)ptéﬁ&drﬁy sildca2iz] chiromptogerphy acldive S-reri-

butiﬂ%q%glﬁﬁé%aﬁt PRS- S G Eaddd SR as HNIRe(00 Mz,
DMEA ) 8. 86 (A t}ﬂX% & epl i xgz, 1551%041) g 'E)§ é&XB 'HRCY S4 (m, 1 H),

wer e ‘was dri ntent’f at e
546(15 \I&b)uﬁw 4ar(fbk 52@;31‘28@ 9ﬁ3{r) M (EST) med: 26R2qvREDQr aphy

g%\f%ﬂﬁeﬂ%%ﬂ@ WyEu%é-ﬁ&mh&%ﬂcamwpla%~é(iamine

(8. ((02é03@1.ilmn§1§%1 WO@' I§ﬁ of @Wwag ‘b@@ed\/g%dl@/%@odxﬁi 98)7&%1%9) and

DN(@P (300=mg9, ﬂ)ll]em\redmy) a salwen(qfdmchlﬁrc@tl@l chlc@oﬂe@natgmﬁ 9 ml, 42

mngﬂ)Sm}_é)qm} ﬂf}ﬁ élzlcg’ef a@eﬁog gég(nﬂgutegbﬁer s%n@égd d" 1 Ijour water
(104. lﬁI)HZras 3tled, btigeng Sontfkd for 18 fhbre hindkls and -tHe IdEgank layer
MB (ESI) m z: 353.2 (MrHE), Li OHH20 (0, 143 g, 3. 40

seppistad. ¥ houeeaaisdlayer Ygasawgghegtw bgne, ec{rﬁ:ﬁ and the dark brown residue

obt n&&e helb Fér}%vai‘ of (tﬁe s%ﬁ}eﬂy @'%’iﬁgz)eg Ufé(g}g SAcr@ﬁcr)g.l%ﬂei) Ihol gurmsh 2,2,2-

car boxyl ate
mchioxdeltlt}& Dfervmttelr 1 '@tl’ﬁi(ﬁhﬁ-ly()éll}]l. pﬂxaz& -§ridcarbiimeter enat white solid

xt r overn t i ed with
438 DD, kSR S 1l are; 19 S he 21 (81 -
8HA1$HS.$8(m, 2H), 7.90 (dd, J = 8, 2 Hz, 1H), 7.60 (dd, J = 6.4, 4.2 Hz, 1H), 6.39 (s,
1H), 4.85 (s, 2H), 1.32 (s, 9H); MS (ESI) m/z: 442 (M+H ™).
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15 were washed with brine, dried (MgJSOX4) and
concentrated under vacuumto obtain 3-tert-
Wb 20904d0ex 2- ( et hyl am no) qui nol i n- 6-yl) - 1H pyrBZDU£2087/@81098

arboxylic acid (0.22 g, 100% vyield). 'H NVR (DVSO d6)

b 7.90 (d, J= 9.2 Hz, 1H), 7.66 (d, J= 2.4 Hz, 1H),

7.52 (d, J =8.8 Hz, | H, 7.46 (dd., J =9.2, 2.8

Hz, | H), 7 14 (m 1 H), 6.88 (brs, 1 H, 6.79 (d, J =
9.2 Hz, 2.92 (d, J= 4.8 Hz, 3H), 1.31 (s, 9H); M

Ex{xlﬁﬁl :ﬂ Iétélngﬁﬁ 6§y16ngf|oﬁ1(c?§)& (O%Qf %ﬁeﬂgﬂ}n% ))Ea?’as d%s%gJthnﬁ ef1,Cl, (30

mu) hﬂcﬂ)pju)dmaﬁ mddl ckath Mﬂdpm\&&adt%)&mﬂ sGrrsd latJR"lI‘dhr @hours Ethyl 3-

ey Y bie ey 0073 2 SRS Hh BT PR AR S &

2. Ovﬁﬁlo[)%\éeﬂd@d‘ dnd B raBSH WabeHe&d Htt R‘Pnfoi‘\@sda?;%' éﬁ% alr. The

for h. The reaction m xture s washed with water
rea@tiion( ®1xtm®o\@amﬁbterad1 dhrohgh @rpgémfcﬂqélheas éhentibragy weg concentrated in

v Ry SRER L AR I R o Uyl
6- yY)Lﬁﬁ?)}rraéﬁleﬁﬂlc%bdmyiékéﬁO N\/gi :(3%91eM7iz M@(\m fif): 3049. (WH ).

( d. Litsium bydgoxide (§2 pq)g, 286 ygn la wag addgd ) mfoiuilz)pﬁof g -tert-

A
but%gl -%%ulgghsndé [Xgny ?XT&P@SG? noﬁ)ﬂ&ﬁ@é_}g?{ %, 0.63 rzlngl)(lMﬁlﬁlilk)ane—HgO-
EtOH i(f: BLlQﬁ ouiet Mdweasadtibo Irtak’ﬂalre( Wos gqrreﬁ cﬁ.rémnghli la) RT. The solution was

conSERERHAEE! (hp 204 N DR BR T e (2 Ly 7S WiHE Dbt s the
pregg%m inl&%é(pl%?ﬁltﬁhﬁﬁ %cﬂ’ baddrhas Rhien o)hesbhe %? dried under

degassed toluene (1 L) was added
vaqmainl mdohtmna&e&trab@yt O—(Mﬁolg} 66’1)9518-me1)6 -5- WbOX}é@uMdalﬁ@ 18 g,

oo AR BB o P i MR AT S g /20, 40

1Hb), 3. ¥RE0s and, TShEHer{S)' dwe e HY,W.04 (sequywa@zsmﬁma zgfgl 9.2 Hz,
col um chr onat o I—éE t QAc/ pet ether) to provide
1L il it gk R o LED. ¢ Qo s 655 (9 By B el 30 296.0
M 8. 6% yield). "HHNWMR (300 WMHz, DMSO-d6) S 9.22 (s,
% ' 8.58(t,J=1.8 Hz, | H, 8.13(d, J=3.6 Hz, 1
H, 7.80 (d, J =3.6 Hz, 1 H, 7.61 (d, J = 3.9 Hz, |
Exh‘ﬂlgle7B5'9'[I7~(5imﬁﬂﬁ-34-bbﬁyl fﬁa&& 1-@1)nabhﬁm‘ﬁer§1-lylﬂacei’w achd, ethyl ester

3-7.39 (m 6 H) Ly (Mebd) . A
hydygehlenids(ses WO 2006/071940, 1.60 g, 4. 55 mmol) was treated with ammonia in

meéh’a(lglg mﬁgﬁ 1 n,('}yll .‘Eﬁ)’ %A_c%flﬁﬁ;t@%)t;fn? gﬁxﬁﬁlrg udhaatdf éggaled tube

0XO0- pent aneni tril
for(&@ay@, ’I(he]sBlVBmI wad renetvhdrobadb GRd nhe ressise twrae ahmahamgrhphed to

¢ :
Preh i -6 PRPT Lier oy i o Y B B mitE 610 me,
41 %%g}@ehmg%%eggg gt(M:LHn)]der vacuum and t he residue

washed with Et20 to renove the di phenyl ket one.
Tﬂi‘e agnigrtiwe pf srdwretedwadiugi biserborate (30 IELM&h)émaetate (20 mL} and 2-

RSP R MR SO 0 055

mYGlf Was aBded TrdctCle@obyng) 1.40 amgsﬂ) CiHeORBi0g rvmhsnrtea vigorously
Ive 5-tert-
ovgnnght The mixture was diluted with ethyl acetate (30 mL} and the organic phase was

separated, washed with 5% citric acid (30 mL) and brine (30 mL), dried (Na;SO4) and

concentrated in vacuo to give a solid which was triturated with ethyl acetate and filtered
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butyl - 2- qui nol i n-6-yl - 2H pyrazol -3-ylam ne (23 g, 87%
yield). "HNWR (300 Mz, DVMSO-d6) 6 8.86 (m 1 H),
W@2®8/04693 J= 5.7 Hz, | H), 8.11-8.02 (m 3 H),PGI/BK200T981098
1 H, 546 (s, 1 H, 542 (br s, 2 H, 1.23 (s, 9 H);
M5 (ESI) mz: 267.2 (MtH+). To a cold solution (-10 O
of 5-tent-butyl-2-quinolin-6-yl-2H pyrazol -3-yl am ne
20 (8.00 g, 30 mMmmol) in 100 mM of CH2CI 2 was added
pyridine (8.0 m, 99 mmvl) and DVAP (100 ny),
to %ijh&wezﬂz 'Qytn@hléRJeHM qng;;o(z 511'11&1511[—(9{0@&3/[)&151;:%1&{ 9fyDL IR E€butyl-

over a period of
lH’z’L@rmoirétbé@rbwate EZ@tmg,rﬁ.’Zﬁ/gyﬂebir) ML) mygath89.0 (VGH ).l )
was added, stirri ng cont| nued for 10 nore m nutes and

AL R P A

1 }@PIHhﬁkfﬁ%Eflt-@eré)%m& FhecotW e POOSAYT VEMIACT ¥IEEId, Iozmi mmol) and
fromacetonitrile to furnish 2,2, 2- trichl oroeth
Matism(2.9 i,

Tr@- €0t Loout, 1 74 mwam inditOAca7ynl) at KT pyasadded sitigh

e._as i t I i d 3 62%
2 0o i & 28" mpbfed tedfipf ST g nMies o5 mp an
filtered SFide solid) waanﬂébﬁrWdIZHith h%x&ﬁ:s (add dridd Fo 8fford MesrbutylHh-(3-tert-
7.60 (dd, J =6.4, 4.2 Hz, | H, 6.39 ils,_ I H, 4,85
butyk5-(68,8.2- ﬁlcl‘gczroF@lox@pgrbow i Hapyyazel-4-yly Ii—i{l(iﬂ;pﬂﬁ;_%-ﬁﬂfb@?(}flate
R 098 Exanpl e B4:
O R SRS PO R 7%, 0 bl ) was
dissolved in CH2AA 2 (30 nlL) and pyridine (1 nL) with
Exbﬁp(e’:\mt vVab sttﬂrﬂﬁ)g aolatish iof r-aaityato-Elarhinb-6t-buryi- BE - pl;‘:tztzysl 1-y])-
3-. tert-butyl - ol e- 5- car hoxyl ate,)(O 39 g,
3 ol RS LRI T deeor0 W8 G000 TG4 RAB S 0fis e 020
mrfdfiesh ¢R-EN®.dRaGH PN WRSIS i Bk & el wa@adéddsava NaHCO;
open to air. The 5 reaction m xture was [tered
(0. Shmmgﬁl ampayl ‘The @shiting (biphasic selutiph twaatstlrrvwst RT overnight. The

1ayg1i%rnxgr§%: %e%t?%g# ,Qlilq) ]g%fulglll%ﬂgt uigel ]:Nlag dex 1%1a EQSAC (2x). The
corﬁbfb@d br Yﬂhas]es (v@éifb Rdkhdd with brine Elx), dried (M% Q4) and concentrated
yrazol e- 5-car boxyl ate (0.21 % vyi el

in wcr@cEsp) shiez orgies t{qumﬂ@-vbuﬁﬁ A B;méldszma@ocimaqbgnyl) 1H-
?q |"1“@3)4 % dr%%%ﬁ@mg%le- (al?%%tarb%n Ig{e %6*11 (%) oé tl&(?% yield). 'H

(qU| ol'in yrazo car
NMR) (DMSD dQ). 8. 931”(Birs) le, m@mme(rrHZ@}) &GSEtw-(nﬁ 11HL), b 276(5 1H),

ti
4.850h 2| atszahr%m%é? @oﬁ?céﬁ@ Tt 200 3278 (P T /o 9 1.27 (s,
3M HC dded d th
gHg:rhgg?%ig gnsv(‘/ra@éﬂclz\g% ect ed by fil }N?:\t ?oneangnvvatsh:d

wth water. The solid was dried under vacuumto
Ex@h’ap&l B83- tmrsb}muhyéf tert-bitglu SH(Gtanin®-3ytert-bityl-1H-pyrazol-1-yl)-1H-

S B Mo S S S Pt
wag trgatea‘f'wgh a(} 'ﬁ!a@)H—QZ 7 §1L17T6 g, stn]nn'g ﬂlg@asuﬁeéctfdﬁ mﬁl{tu"g at 0 °C
was-lzxdded 151dpropﬁn36 1cl‘(l@tdforﬂlate q. Bﬁ n&)8dﬂdpw1s|el—{)ver7i @tin( Eﬂle [reaction
mn'c_t%e was stlrg‘ecf forw h am'l( El%e reactlzoﬁ was di?ute({ zﬂ-'- ]%t'OAc (20 ml). The
organic layer was washed with H,O (2x10 ml), brine (10 ml) dried (MgSQ4) and
concentrated to afford tert-butyl 5-(3-tert-butyl-5-((prop-1-en-2-yloxy)carbonylamino)-
1H-pyrazol-1-yl)-1H-indazole-1-carboxylate (0.69 g, 87% yield) as a light yellow foam.
'H NMR (DMSO-ds) 8 9.77 (s, 1H), 8.52 (s, 1H), 8.17 (d, ] = 9Hz, 1H), 7.97 (d, ] = 2
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Exanpl e B5:
[ 3-(5-am no- 3-t-butyl -pyrazol - 1-yl ) napht hal en-1-yl ] ace
W@ ps/aeios et hyl ester 20 hydrochl ori de (see V¥CT/US2007/081098
2006/ 071940, 1.60 g, 4.55 mMmmvl) was treated with
amonia in nethanol (7 M 13 nL, 91 nmmol) and the
reaction m xture was heated in a sealed tube for 6
days. The sol vent was renoved in vacuo and the residue
was chromat ographed to provide
r taydl (= 1 r I I I
Hz nﬁfvgfg;e g‘mﬁggf'% %lizolﬂ)bHIM(s I;o{)on 7a(d%9 oHly: Ysbg@pjﬁ)hq M, OH),
13923 QBE)( MEFKDS]) 882: Fd02 (M—b&ﬂﬁre of sat ur at ed SOdI um
bi car bonat e (20 m.), ethyl acetate (20 niL) and 2-

5-am no- 3-tert-but H pyra l1-yl)n l en-,1-
EX%F‘?&cethm de Y889 iy &@%@epﬁ?ﬂﬁiﬁgc’%sygéd g’mﬂ’ c- 88 6%
(dlél?e%g lé-n dﬁ@l'l))l%qtu nBl M.4re Wes shibhednd mmeﬁhylﬁ oXo-

rous over ni The m xtuUre was di | uted
per&ﬁﬂwimbc(éﬁag,é3(53ﬁm|¢1))wmQomhmed»tcgmmierﬁhésmml 1-(quinolin-6-

oGSy i ) sy A s forgElis g .-
4.4V 8649, 1970kRVE . @1 $ahi o @:Ils\@@ ggib)gg%h%@d,wi Ract iz, 1 1),

acetate and filtefed V\DZO
5.5P@T,/ IUBR.0DF3 (81:083H), 9 7pmmVii Hy 123 12((2Jt=r b &hiflaroBE):NYS (EST) m/z:

= (4- (2: am no- 2- oxoet hyl ) napht hal en-2-yl)-3-tert-butyl
25312 1I4—%€I”azol 5-yl carbamate (241 ng, 52%yield). M

( ESUYingT  prod @i aﬁ%gaus teX@sahple 883 3HsopRosili1r(guit®lin-6-yl)-1H-

suspensjon of tert- butlg
pymzqlsi-amingd0.378 er 1.5 pungl) wesicpppessd fe 2,8, 21myh1})r0rsthy1 3-isopropyl-1-

qﬂdliggtggﬂ'l%r %‘2&‘1}?&:%%8% @83%%%?9%9%@? ESQ%%?Q. 427.0
(MEHQAC (7 m) at RT was added sat'd. NaHCO3 (2 9 m,
2.1 mol ). After 3h, the conpleted reaction was

diluted with hexanes (35 M) and_ filtered. The solid
Example | BI80 welUSing t A HEREUEe afteleeqed (0o ErRmple B3, 6-(2-

Ry B Bl pinglie (185 (47 pmpp) 2y S-oxo pentaneniie
(1.HgpV.t @agpwert-cpmpirkdhb iyietthz-etlel-2- q:mdbmx@tbzlaﬁé—p}r&z@m Jtangine (2.5

& Eotaig). bt Mlﬁ&m@”itmggéﬁﬁ? S 2O BT 1 18, 530
(@75 aM 89131ty Jggtm'@lﬁ{g rI"Q)H) 15404 584 12 e |

3, 4- di hydr of soqui nol car 6x | at e
H)mmzwmpmo o, 0725, 8 49Qq,2D= TrnidL.,)2 th rﬁr(@cﬁ@ﬂ 5(10z,08); MS

, 0. [)ein EtQAc (2 m) was added sat'd. NaHCO3
(E%m(@éézm I%))61 nmol ). The resulting biphasic
sol ykin@n aWBceduré ' 8fhldHousTto0 WaRIpI t B3, Trﬂ%ﬂlﬂi@y@hﬁoﬁﬁﬁﬁ%l 2H-
separated and the aqueous phase was extracted wt

pyige@Aeyleasae (0138 g,cbmneldl vcﬁsg@nvquﬁas?e%zwmddomﬂlﬁba ethyl-1-

(qwéﬁbéa-ygq é%ra% %lc %E%%@S@@S?an%%nﬁgﬂs Rt e@vhlfenfoam MS

(ES) ﬁﬁz;m-lb,la)t(y,l+}5‘“),((2 2,2-trichl oroet hoxy) carbonyl ) - 1H
pyrazol -1-yl)-3, 4-di hydr 0| soqui nol i ne-2( 1H) - car boxyl at
e (0.110 g, 100%y|eld) "H 20 NWVR (DMSO-d6) 6 9.93
Example B11:HJsing approgedaue gralogony to g pgmreguig@nghegoys to)Example B3,

6- (? r(ﬂ&@@lm%ﬁ%lﬁﬁ;@% nfﬂ)%ﬁ@lmf (ﬁ?ggg 3,3}135% agg 2 Fiftdoro-3-

ox@bityrdfBri(EILB 11 216.654mntbl) M) combined to yield 2- qu1n011n—6-—y1—5—
trifluoromethyl-2H-pyrazol-3-ylamine (2.3 g, 53% yield). 'H NMR (300 MHz, DMSO-
dg) 68.95(dd, J=1.5,42 Hz, 1 H), 847 (d,/J=7.2Hz, 1 H), 822 (d, /=24 Hz, 1 H),
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Exanpl e B8: A solution of tert-butyl

5-(5-am no-3-tert-butyl-1H pyrazol -1-yl)-1H 25
WO padaagioes | - car boxyl ate (see WO 2006/ 071940A2, POI/642007/081098

1.80 mmol) in EtOAc (6 nL) was treated with 1M aq

NaOH (2.7 nmL). To the stirring biphasic reaction

m xture at 0 C was added i sopropenyl chl oroformate

(0.26 nL) dropwi se over 1 min. The reaction mxture

was stirred for 4 h at RT. The reaction was dil ut ed

h; E (12 h d

8. l%‘é%.] b 1)ﬁ)"7‘97n(éiﬁ = 04 @@dﬂl%el (9(\)’2&1 \.0&5’?19 4WHiﬂl H),
5. 96<§lmmeatH)aﬁ 86l (4,0 R MY ()‘531)3111/3 EGE’)ZI(M+H )-

i Bynazroredirs el BafbE B S G g s a Ty RRmeny-

2H3:K/1/92¥51 Sly‘i’dmzﬁé @ 47 @htl 'X’Qtén@l’)’ {vﬁﬁrl‘J(onverSédNM?Z(MQ}ﬂi&bethyi 1-
(s _
(quinodin- 6( Eﬂ) 33(h1ﬁ@ro:s@ﬂ1miéb@8va@qlsi)mlgarﬂ=w@§§§@?/aaéi geld). MS

(dd, J= 9, 2 Hz 1 H, 6.34 (s, 1 H),
(Eéﬁf?”( %&7}?)80 (s, 3H), 1.67 (s, 9H), 1.30 (s,
91-1); Ms (EST) niz: 440.2 (MtH). Exanple B9: Using a
Exifp FeEdBﬂE analRgRusat Qrb4agl € aldogdis( 2o SExample B3, 6-(2-
met hyl ene) hydrazin qui nol i ne (

(d| én‘% 4.0 g, 12.3
(dlmlvf;neél%rlndelmhb@trmm vl gingebine arep{r imracl 1615? o -Cyekopentyl-3-
ox ;La)neﬁﬁﬁ{lg l(fﬁ E?qw g%(v%rcp%)%zﬁs% t&)&xeld 3-c c op%ntgl | Ig%mnohn- -yi)-

i‘sopropy pyra
m(p‘smogs aaﬁP/e yz ® g 053% ytdldylvmama (wz M}@msoszggs 87 (m, 1 H),

83% (%= 03, (Srﬁ Hy, H)H) $1a4sH%1dH) 08 924m 21, @S’s (ridHf 42, 8.1

Hz 1§1§U§§1 g}rgc,%zﬁ) %§$_|)(£ QR%F@@I(@ 1}%) %fgﬁg%gngﬁ f‘Rm} §')a11 70 (m,

6H)3M$g(ml)pmzc@mzeMa~hﬁ) ogous to Exarrpl e B3
rLazo

?o' SBag brocsidrmsioRas o fisampli B 355elopeniSil-Auinolinee-yD:
71 Frahﬁﬁé C(f)‘l%:jgl 13 'n%ﬁ@lgoﬁ&l, -chnverted to 2,2.2- tnchloroeth 1 3-
ur nolin-6 yrazo | car bamat e (0. 391 61%

cyq?mpehu»)l 1- (@n@mﬂé)yi}fﬂkl PYZD1-0- yl'éar/b&ﬂ%f)te (03945383 gieBOMS (ESI)

cedure anal ogous to Exanple B3, 6-(2-
w%dﬁsg%e(ﬁyﬁﬁt hyl ene) hydrazi nyl )qui noline (4.0 g, 12.3

mmol ) and 3-oxo-pentanenitrile (1.3 g, 1.1 eq) were
conmbined to yield
Exgmpleny B13: qui Msingn- 8- yprooadupy r apaipeasy| igni kapples By,  6-(2-

(d@%é%ﬂ‘fﬁ&%ﬂh}e)h)@ %}’&gﬁa rgah (QDE/E?z @695@1)8%&‘% 3&@%@& F-3-0%0-

pro%xohi’tn(fscl g g,H) 1 e&) %feﬁccﬁﬁbl(ledl to ﬁrolvﬁd,e 570)591!0&1@ 2~ q]uir;olﬁa-@-yl -2H-
pyige- st (3 £t ol &H KMy 530 by CDgTy3 8B AE = .5,

) [ r a u
1.2&5&;{3)&%{1@%@?(@_% %}’ﬂ*@o -8 @3 ({92 3P1.85 %djdligl_e 2R 9YRUS H), 5.64
(s, DYD)aZ.85 (R-sy L &) 163 (19, BES, :940-2 % (nméIH) DA8-1c9PnEer2 BY M (ESD)

2.3 2 trichl hyl  3-et hyl -1 -
m/azs 4 (Marpl! oroethyl 3-ethy

Using a procedure analogous to Example B3, 5-cyclobutyl-2-quinolin-6-y1-2H-

pyrazol-3-ylamine (0.396 g, 1.5 mmol) was converted to 2,2,2-trichloroethyl 3-
cyclobutyl-1-(quinolin-6-yl)-1H-pyrazol-5-ylcarbamate (0.412g, 63% yield). MS (ESI)
m/z: 439.0 (M+H").

82



10

15

20

25

30

25 (quinolin-6-yl)-1H pyrazol -5-yl carbamate (0.287 g,
41% vyield) as a white foam M5 (ESI) nmlz: 413.0
W@ dMBBI0J600EXanpl e B11l: Using a procedure anal ogeUBUSW0E081098

procedur e anal ogous to Exanpl e B3,

6- (2- (di phenyl met hyl ene) hydr azi nyl ) qui noline (5.0 g,

15.5 mol) and 4,4,4-trifluoro-3- 30 oxo-butyronitrile

(2.3 g, 16.8 mml) were conbined to yield
2-quinolin-6-yl-5 trifluoronethyl-2H pyrazol - 3-yl am ne

Exfﬁgﬁ Bl4 53194’ d@g@ésga mﬁ{ﬁlré\lw e@é@ G- éﬂI@m %@06&6%68(0852@ Sg, 2.00
mnﬁﬁl%?d(RPhsll @126 mp0.1 mme}) quebiWG BoBNC #6319 351 g 2.2 o),

K2€(§T 6J g 97} %8109® qumltﬁ )hg:tha?e g%(? (fﬁ.@ d wa@rés 128&Wﬁ§ heated
under IfBﬂux e'ile&ﬁ tbSoISentQ wite réddad (uﬁderl‘e&d)ccd &d&sét&&l ThenieZldue was
279.2 (M+ a procedure anal ogous to

l e
dihggd withgai’ qh H4ﬁil 615y!|nL$ ang pxtragidowigh BipAc (3 x 30 mL) The combined
l;
g%:gf 23{%%55? i \}vl rg%lc%iggggﬁ%%pél )_7, %Dnc‘lena'at@'go i %oc%ﬁﬁe'bhﬁﬂed by

chrotdiogfiphn 16 affbyd Shylt T—t:lﬁlbtmi-@gﬁﬁdﬂ;d §-yDberppr@z 01248 gy BO%r yield)
bamate (0.3 @6 Id) M (ESI) miz: 453.0
aS%NﬁPﬂﬁﬁoﬁﬂﬁgﬂﬁgné¥% Hﬁiglbrocedure anal ogous to
t{?ﬁm 1on of ethyl 5-chloro-2- lin-6-yl)benzoate (0.244 g, 0.78
(d| p en %ﬁ“ e%%ohedryamcnycirgqu(ﬁﬁlgollﬁe y%enzogae& &

nmmibh) Idnb Tﬁﬁiﬁtﬂfé@h@t (21-3l) atORdxwpr ajsted drlOH-HLe ((03166 g 3.91

ed t ' .
oy BF SERHAeRH R AT ROTT HoG TSt SR Tvsamight Solygpes removed
unc(e@ rgdtﬁ:le_g %38@1‘:‘1*6 edn@?jtéie r?b@lﬁéfw@@ @Qu%ﬁlzwﬁmg (jl@)) m@,) 8TBd aqueous
solm}on gag)a]m@ﬁg@ t¢ pil~% w-x,gh BTM HEl qu]dextgic‘esd 4N1Q1 E@Plc (Epsé() mL). The

ol e i, B G e S, Py

coné@rated Mtifford ﬂ&llbﬁ)kmmcﬂfre@@ljbeﬂoﬁmﬁd)gbﬁm £091% yield) as a

Exanpl e B3, 3-cycl open -(qui nolin-6-yl
Whﬁ?‘*ls‘ﬁyir %S)(ESED@Z% 4@(‘1\4‘['%‘@ )y, ? 5 mol ) vvgs) convert ed
’? 0 % gtlrhflé GHi 9519%“5\(&1&0 2- qu1n0hn~6 yi)benzoic acid (0 201 0.708
cyc ylg 1H mate

openty qui nol i n- pyrazol - 5-yl car ba
mr{d)) JBUTHA (58% yilell §. mm-xsl) (ES|4-diondne: (12 53) 0t RWiway added DPPA

- B Pa ol sh SePhg FE Rt o r 27 g s oGT TR [ 9,450 ml

7.08, mr;ha}) %«/MHéd ﬁhﬁtﬂth% rey&ﬂoﬁ Biksydtir@d QKr heatiapiap M6 PCIfBr 2 h. The
(1 , 1.1 eq) were conbined to provide

corspletﬁdlrmpy [wag ﬁ@}utedowﬂnblan (107pl) ang eatrastedwith DA (3x25 ml).

g et S8 Rl YN 920 (Ao 9 R0 tom
ancgbtﬁg%(gg@fﬂ),(dﬁﬂed VB0, Y céidceqtsted & mcBo 4nd puifiddzhy c’thrb'l)‘latography
to pifary. 3, 2@851"(0}1401‘&%?:51 % gty @éﬂ%&ﬁ%l)ﬁslgrgwgsﬁ?a@% Bp 8 2%
yie?é]gés B ol Stila. tl\k{? m@aﬁﬂ@r@qgﬂgwﬁqﬁynal ogous to Exanple

cyc ui nol

Example B15: 2,2,2-Trichloroethyl 4-chloro-2-(quinolin-6-yl)phenylcarbamate was
prepared from ethyl 4-chloro-2-iodobenzoate using a procedure analogous to Example

B14. MS (EST) m/z: 431.0 (M+H").
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pyrazol -3-ylamne (0.396 g, 1.5 mmvol) was converted to
2,2,2-trichloroethyl 3-

W@ yBOB003y/| - | - (qui nol i n-6-yl)-1H pyrazol - 5- yl cCRECDHZ081/@81098
(0.412g, 63%yield). M5 (ESI) 30 mz: 439.0 (MHt).
82 WD 2008/ 046003 PCT/ US2007/ 081098 Exanple Bl4: A
degassed m xture of ethyl 5-chloro-2-iodobenzoate
(0.621 g, 2.00 pmmol), Pd(PPh3)4 (0.116 ng, 0.1 mmol),
qui nol i n-6-yl boronic acid (0.381 g, 2.2 mol ), K2C03

Exm{ﬁ%ﬁﬁ@ AﬁlQm%TBH nitf- r@hﬂ%bﬂ%t(b@?eo é?ﬁldmténd 1@% PA/C (5.0 g)

heat ed wunder reflux overnight

)
in Misrﬁ-ﬂ@i) mdr)ewase hreated undeteH, (30 weld itposhetsr evermight.  After the

il S R L B BBt W 3Rl o o o
yel RROSNAG 4b BY 975 ywﬂ)e ‘Hrwm (G S84, DRSIEE)) 1 13t AX(br B, II-I) 7.70

vacua and purif rorratorah to afford et

(s, 5 H‘)hﬂér’zcﬂdzl tdub H@l i ﬂrg)ﬁéyﬁ)(é,eﬁzcﬁaﬁ Hz(DH46.74 (s, 396, 4. %- (brs, 1

I ss oil. M5 (ESI) mz: 312.0
H)y%slig%nﬁ%% §4g4l\gﬂ{ g sol ution of ethyl
5- cnh @r Rt idionCedi 11lihdaz6k 5y daene (R0 ¢, 60. 121%0@) inOcon8entidfed HCI
in1:1:1 THF/ EtOH/ H20 (21 m

t
(20Lm@|,4)2#@0nm91)1‘6@ gded ap aqueapy )?Oiutm%e (f%glh)tqfn]ﬁalﬁ@aéﬂ Poh 60.1
mrﬂgefn!g\ljdéﬁl él'?e;feﬁﬁi %ﬁ{ xt&l—e QUE Etﬂ'&'&ﬂ T l%‘?l Aeérbtlu Y@lsof SnClg 2H,0

ed pressure and the resi
(27d4,1100 aan) irhcdi2 GICILGO mﬂ)) wahihemadiedus 0 “Sol Thei rezctmaswas stirred

f h. 3M_HCl d.
for @5,pSting3 2 AT crial iR OGP gBsine-T-yPE i Rl T ea) in
ethiidh Qs PRILNG a6 %@deata)ld i feﬁﬂzaelh/&%%)e vame;t%d Q@f&ﬁzﬂ%ﬁﬁ‘ﬁﬂ The

to afford 5-chl oro-2-(quinolin-6-yl)benzoic acid
rea¢tiro@ixtre m%pycmmayedamdar redmeld@rsasmeoandl\vma&&ﬁ)ed ryzilica gel

284 t.
cheggioppll 50 s - f HhGh A se A o gl aze) > Yaspipg 85
g, suwly)ewrtd;oTsEaﬁsi 0.'548MH (30D. MﬁanMSOJdEI) &oa(sjuoﬂ;;rveex 01 H),
RT, was added DPPA (0.191 244 )H
757&1(%& éé.Hzmlr{@ fod (d0/ mio He. IRH) 531 (s, 1 ), s. 12(s 2'H),2.74 (m, 1

H). 3.5 @ YLCTHOrOgs NaR0ksGn/S52M avaflry. 08 ol ) was

I'on sstlrr With heating at 100
C f ArstiZritp solingon eftdvpl Ié-hmﬂzoleﬁgl)ﬁeimmapyldz}{[-pymdom “ytamine (8.0

& TORBINSE G 8 a1 el G e S emteto B K Bog@ (8.6 &
39, ?‘hﬁmoﬁ AT e NARERix6O Wb ktirréd fr BrH 2181 »(Ja]sofhé'ﬂ }xtra‘éféd%alth DCM

, concentrated in vacua and purif by
(3 chpd nﬂi)ogﬁlapkgamq leyerfwor apn@ergragedtin wcmcxmdethhyﬂmdue was purified

vy SUES1 8 SRl AR B B S SRR PRI T - Rlbre -
car(:Mvﬂt)acmEmmtyl 5&& (628 @ 217%)! &hh erlget ydd. 'H NMR (300 MHz,

| car bamat e

DM@ g o845 Kok Ryl (s 90t Bz00 Ho dooe ok Lo bhigh d = 93 Hz,
1 r@ﬁ%&“k}m&%g%%uﬁ o2 B5 3Pt &), Béd (s, VB ESbXa,F27.2 He, 6 H).
MS (ESI) m/z: 442.2 (M+H").

A solution of tert-butyl 5-(5-amino-3-isopropyl-1H-pyrazol-1-yl)-1H-indazole-1-
carboxylate (1.50 g) in EtOAc (15 mL) was treated with 1M aq NaOH (6.8 mL). To the
stirred biphasic reaction mixture at 0 °C was added isopropenyl chloroformate (0.64 mL)
drop-wise over 1 min. The reaction mixfure was stirred at RT overnight. The reaction

mixture was diluted with EtOAc (100 mL), washed with H;O (2x30 mL), brine (30 mL),
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83 WD 2008/ 046003 PCT/ US2007/ 081098 Exanple B16: A

m xture of 5-nitro-1Hindazole (50 g, 0.31 nol) and 10
wOoeMeNE005. 0 g) in MeCH (400 nl) was heated uPCEDS24B7/081098

(30 psi) atnosphere overnight. After the m xture was

filtered, the filtrate was concentrated to give

1H | ndazol -5-ylamne as a yellow solid (40 g, 97%

yi el d). HNI\/R(SOO MHz, DI\/ISOdG) S 12.50 (br s, 1 H),

7705(sl H, 7.22 (d, J =6.6 H, 1 H), 6.77 (d, J
gM%SF?) ahd "@oncém?afed( fo a@fo{"@ tel‘ﬂ-b t?l @(3~§,®prbpylf§ {(pPdp-1-en-2-
H). To a solu

ylomcmm@m@;wawa@ms&migl—ma@zole ll_milbpxylﬁte (1.90 g, 99% yield)

as SRR e M A S M e, 142 0 80 1 ol )

at 0 Cand the resulting m xture was stirred for 1 h.

ExﬁnHC?ﬁl Bir: orUsﬁHg §rﬂ)§3¢%ﬁ%’€|259aﬁ%0{1§70 Exaél_aﬁﬂz BB 1HiiRd#8NS-ylamine

was 't hen added at e reacti on was
(5.3gi $7r émmtﬂid) and A-axdeientaperilrilg (‘hOaﬂs 1HTeq) Avere compingd @hd purified

by SRR e oS BRI et fp Begrs kel igpLs-iamine

(5.2856 196 feit] tive steph). UK NME (BG@MHZTDMSG-a@cﬂ 8 O (smxﬁm 17658 (s, 1
was concentrated under reduced pressu

H),phi37 €4, o By B71 § Hd Gef (d.chv §fatlagh H@h%@ &S |dr H%Sd@ (br s, 2 H),
5
2 LRI I Yol T GOPOR RBEI Rl
DIVEQsidg Ja }&oﬁﬁiufcsandiogd).ls @ EBﬂn(fﬂe Bl16Hp-ethyT-26(1 HCiddazbl -5-yl)-2H-
py'rpﬁo? 3;%11?1%32)5 Og, @52 m%lo})dfwemmwert% to 5 (g%xm(ugo § }ﬂl(yg-'pzrla@l-l -yh)-
1nd%ch'§ 1 c%oﬁﬁ% dcilti-bddRester((BHE D420 yRld) Mok ian@hi®Psdld. OB NMR

(309I-?\KIHd,d.3_MSC5dg)1 § 832i(s,0pHhBA2 @V pya-a kil 1 31)yT.8Rihd KB 7HB1 (d,J

10 % NaOH (30 nL) was
_6% e%#ﬁs’%z%ﬁ@égggwéo 39.4 mmol ). The
r ESMH-B;EtSd m(xtwmﬁomsatm p?ldzélolf-y%IM -BiddzoMas -daftRiylate (0.50
extracted with DCM ( organi ¢ | ayer was

g) M6¥ic eorvieeed do; Fﬁrtﬂalatub Sa@dethﬂé E(gsquhén%m@uwbwéam@y) 1H-
pyrgicl(l Cﬁﬁﬁ-lngﬂo?éf?tc%%?ﬁgéé t(@ 5? \ée §§‘V d) usnrg a procedure

I sopropyl=pyrazo azol e

anategoho toyExample 16. MS ESBunipt 4E55 ¢M+(—B)8 g, 47% as a
white solid. 'H NVR (300 MHz, DMSO-d6) 6 8.43 (s, 1
H), 8.10 (d, J = 9.3 Hz, 1 H), 8.00 (br s, | H, 7.82

Ex4flple B18: 9 3olGeon gﬁNJbeh&hyd?yl%né@@'—qﬁtinb')in—6§d%y%ra(zﬁfe (32 %0.099
H, 2.76 (m 1 H, 1.64(s,9H), 1.16(d, J=7.2Hz, 6H).
mo{)BSIELORY (500 4ul2), way lwﬂ%pd withgohetHGh(86fmk, &R6-woto)).  After stirring
- (5-amne- 33 r raol--l-H—' az e-l-
for J) BBy P aLBe Py B BN b e OR Rt el b & PAGTERD Rt aacea.
andlthdhaguPaidd HeteB t68)°C dwerhilfBt. Biel redctidn Wap b@ﬁdeﬁtrated in vacuo to
reaction mixture at 0 C was added i sopropenyl

give piresidbicoyhigh wap ashedrivith %Oorpcstéfovd afByloyrtpt-putyl Ir(quipin-6-yl)-

SBR[ R AT (o

324B@eH Wi th H20 (2x30 nl), br| ne (30 nL), 84

A suspension of ethyl 5-tert-butyl-1-(quinolin-6-yl)-1H-pyrazole-3-carboxylate
hydrochloride (32 g, 0.089 mol) in THF (300 mL} was treated with aqueous LiOH (2 N,
100 mL, 0.20 mmol) and the resultant mixture was heated to 40 °C for 3 hours. The

reaction was concentrated under reduced pressure and the remaining aqueous layer was
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WD 2008/ 046003 PCT/ US2007/ 081098 dried (MgSOH) and
concentrated to afford tert-butyl

W®2{0804@0pr opyl - 5- ((prop-1-en-2- PCT/US2007/081098
yl oxy) car bonyl am no) - 1H pyrazol -1 -yl )-1H i ndazol e-| -ca
rboxylate (1.90 g, 99%yvyield) as a white foam M
(ESI) mz: 425.8 (M+rH+). 5 Exanple Bl7: Using a
procedure anal ogous to Exanple B16, 1
H i ndazol -5-ylamne (5.0 g, 37.5 mmol) and

wastieR X\91tﬁ’ effpenifyel hdhebfls Phibe Wwad sl lF pFOADIHIe theaRdultant

purified by silica gel chromatography to give

preBipgttieywas cglidetcdnbia fidirat®ny wastd: pythacodd ethey landidried i5vaguo to

i B A LR M DO B S

‘HNMR7(45@MI% Iszscﬁdg 8203 (()mH) H)98.30 (4,97 = B Hiz 5}1}38 Lbrd, J =
2,411z, 131{% 15ue, (es? §(Hﬁ 2 H}zig%d@ MIPHS;_J) Heys3- ﬁéﬂz@l 'H), 7. 67 (dd J=

s AL GRRONTD), BRRQANE 19 SRV S w2093 vty o
g,

22 nmol ) was converted to

ExBmple B09:nox 3ol@tibly bf pydia@ohitrke Y502 mg, 7 27 mmoi) m H:,,O (8 ml) was
i ndazol e-| -carboxylic acid tert-but ester

add@é%r@meﬁ@yo pyel-stifrd 8 “Sanixgure pfi2 y (800 lwﬁzamme U.00 g, 6.32

ggncl q}l_i)%l fﬁ) éﬁ) Jﬂ%res@&gg né&grglzwag &%& %t %Hb for 1 h.

Tld(H}dhlorﬁicﬁﬂl)(dmte 60.12 gJ—B7 2 thrdedl) trecmesacy(s ml) was added and st1mng

eSS Ro0 Y b A BEA S b e Qo b

oxc%eﬁt%n@ﬂlm{é (f’Oi %ﬂ? ap rﬂm@ﬁ werd h@aed) £ArHe Eﬁﬂ(@lm 9/99 héfhf%d at reflux
yrazo g, 88%

I ndazol e- 1- car boxyl ate (O
overiight) Th@pmgplateé modido rrelxtuaﬁ Say gowntr@teExranm@ a_tl@ dilvged with

etk Rty I PG XN A B0y Ry i g s Gl basic

@}(Ls@%th 80Md) sodfinEh @tok e 0 'Iﬂ‘ie)soﬁﬂﬁ)ntvv@aﬁlﬁﬂﬂed/\ﬂir&hghooalte and the
(80 M, 0.96 mmol ). After stirring for 10 mn

ﬁlte kg st Woshed withy wgies (Fealnond ethyliacetaty (100smey. (B organic
ph%s C\,)Q is Xopar e%;llt egldQﬁH brm%ngn&b %N%‘nsgféﬁ ra%dv\@)glcé}ﬁl%tte%dt 9leld a

react1 oh was'c trated 1 n vac
foaln Pie @)ame.vz& suﬁietidmethmh([SﬁhnMpmd\m&h&d tovksthind Eera€vdral hours. The

ff d h I - - [-1- .. nol 6-
resy or % calles e%é&%‘té%émhﬁf@?%oﬁ:r figdo {ta%ylf‘éd 3er-putyl-1-2-
mefBiq uﬂi’éh% ‘}IMilﬁ ?3?]1‘&(5\1% biERlk) (498 Zng, B4 eldMAS) (ESH myz: 281.2

suspensi on of e
UWSHtHrt but yl - qU|noI|n 6-yl)-1H pyrazol e- 3- car boxyl a

e s 0 2 R ST AR B (0

mgrmnsb )R if TBL,CESUb At wid HéMsEwiR pyHeRE 2802 Mpd0.48 nfnﬁf)l) and

3 hours. The reacti on was concentrated under reduced

TREICeSE (338 mad!-fh @nnelﬁauTrhﬁn@maq@:e@whrra@ & Rielor 184, yin washed
T

o SRR DL ARICA R NP R, o

organic phase was dried (Na;SO4) and concentrated to provzde a mixture 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").
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precipitate was collected by filtration, washed with
cold ether and dried in vacua to provide
W®G2G080460ut yl - | -(quinolin-6-yl)-1 PCT/US2007/081098
H pyrazol e-3-carboxylic acid (21 g, 71%yield).
3H NWVR (400 MHz, DMSO-d6) S 9.03 (m 1 H), 8.50 (d, J
=87 Hz, 1 H, 820 (d, J52.4 H, 1H, 815 (d, J
=88Hz, 1 H, 7.79 (dd, J = 8.7 Hz, 2.4 Hz, | H)
7.67 (dd, J = 8.4, 4.4 H, | H, 6.68 (s, 1 H,
ExkpIO: YnbESblee offGecs (YA RBIE2 s
ylbofmid hcidg8.208dg eld23 mopol) saﬁdtecbh)d Mﬂ—bmﬁr Hﬁ-@GITaZOE -5-carboxylate

oS 30w et D) o S8 BBl o et mizon 2-
a}p?halhrcﬁ?l)aﬁ{ erngIQ-fS chrtbxylE (0. béﬁ?l 9n4 %1@)! hydradidless oil. MS

nmol ) in conc. was added and
(EY)) iv'z: |3ﬁ§2(Ma*§{dont| nued at 0 C for 1 h and then RT for

Et hanol d 4, 4-di
oon@Wﬁaﬁerﬁré?e%% (aflaﬁ)?auS té’ ZQF Hn‘ﬁ%lf*) %\K“/érgﬂl ddeélert b%ltyl 1-(H-
1miiﬁ‘§>[[fl.2>@]%'frﬁhﬂvﬁ%flﬁEﬁtgﬁaz@le-ieiﬂbuxﬁatevQO orghg, The mmol) was
| et eaction n xt was concentrated in va

conseed 140t eitap- PV b (Htlﬁwiazakle%"alp&ﬁé@o(t;mtﬁm%ole S-carboxylic

ac;%(ﬁ)@{?; \g?h/ @Q@P géj lltgrglr?1 ydr oxﬁg}?errp%thlg ?g%ﬁgﬁ \72? :

filtered through Cellte and the filter cake was

Expmpl PRl B, Bs e AEUREI 16 XA B i k4] PRibyridin-s-

ylei:dn?Ld a4iba8308) g, PO nEAANG ANY Rt yR B- fs@pﬁéb?l'— ﬁ-l-@yrafz@ﬁnﬂ céﬂfi@xyi ate

f oam was stlrred in ether (50 nL) and allowed to stand
(0.618r gs 8V aimdipwese cpbiRd e gifbrdapthyk gHseproey-1-(H-imidazo[1,2-

a]p%%lfiilélftf gﬁﬂg—fji{y%lzcltlé rSaéa!rlg)or)]cy%?e ((5j 6é8€d llﬂ%vﬁglld? a5 % Xdl&llc%s oil. MS

(ESTBHimy 2093+ 6- yI ) - 1H- pyr azol - 5 am ne (428 ny, 24%
yield). M5 (ESI) mz: 281.2 (Mt A sol utjon
3-t Qﬁtﬂgb@t yrogedire. ranelogPEi Wollf?wlw B4 H@%*ylr a%éﬂlopgmakﬂ -(H-

nnfdg.?qj; 8? | neﬁj)gggHF%PAZ)?lén -—c% gte( 550 Wa§ 3§ r ‘ﬁ?ﬂ@lg was

comv@rted . 5& rﬂrmbj}rop?hb-(ﬁ}mhdﬂze[m\’aa pﬁmdmlﬁ(egﬂ)eiﬂ{-ﬁjfraﬁtdﬂ-ﬂ@rboxyhc

acid i S 3R ek P s ot M (BSB 2 M SBMEY: The

organi ¢ phase was dried (Na2SO4) and concentrated to

E:g:g{ngsge{r tﬂ._%‘%:ﬁ t'rg'g‘l @‘&#ﬁﬁ% gﬁsﬁé‘{‘% rfofkfawfiﬁt&b%ﬁ%h@yéle (0.500 g, 3.33 mmol)

qul no
in thrpy HE4 (ﬁﬁ o} yi G-aramwas adc(e?.’l?,@/soiym@i off) NeNﬁ)tz 402 h@Eed. Sfinimol) in

bis-T d d .
Qs g TSGR Ha SHIF 75 O Cofpr RenEely g vy golution
wak Mitdined, 8% M@ \2&0&&@4@&% E&Iﬁdﬁ&?@&?@l@@ﬁgﬁz 7E6aMPh&nmol) in

B20: Using a procedure anal ogous to Exanple B4,

conanHgA £Hnd). 2Aﬁ¢rp:pmpé¢tmg6he 94%@11; thesuspangionovasgorrgd anRP for 2h.

and e [. Z I
4_1@33%%3, 06opef ki el(§4 Db ARV IAZaly os &ﬁﬁfg@/ AlRd and
the3reh@ioh-wakt §tlrreli-with hmtdlgzaﬂ [75, 22 After 18 h, the completed reactmn was

razol e- 5- car box I ate 355

al pyridin-6-yl)
coglp@?/ T gad go%gp@@tp@galb@qqeowesidue. T § was cfuqfeg thorou y 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 I-
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5 (ESI) mz: 313.2 (MtH+). Using a procedure anal ogous
to Exanple B4, ethyl 3-tert-butyl-I-(H
WO pd08azop3L, 2- a] pyri di n-6-yl) - 1H pyrazol e- 5- car BOKYS200E081098
(0.071 g, 0.23 mmol ) was converted to 3-tert-butyl- |
-(Himdazo[ 1,2-a]pyridin-6-yl)- I
H pyrazol e-5-carboxylic acid (0.0643 g, 99%yield) as
a white solid. Ms (ESI) mz: 285.0 (MtH+). 10 Exanpl e
B21: Using a procedure anal ogous to Exanpl e B4,
(behn‘?%g?&%(ﬁ 62¥E2-b9¥rﬁoprgb}ﬂ l@i‘—p})ﬁla@cﬂ[ﬁﬁhﬁxeam g Q,OQ@QO)/EM)%SO%H oil

|sopropy yrazole-5-car boxyl
whailevas(lﬂecsaﬂsgqﬂ@m@ TeReiion. WHr @h’&tﬂZtﬁMﬁﬁrf&Ba936 (s, 1H),

T Ao ARy B S B L4 B8 T 190, 530

(s, 1%1%53/339{5% 22D, 2.76 qkprdt €S 68 Hz, NP, 115 @Eﬁk)ssnﬂz, 6@99.433(531)
Hl{o Usi ng a procedure anal ogous to Exanple B4,
Hl/%ﬁﬁ? (WHHEdpropyl -1 - (H i midazo[ 1,2-a] pyridin- 6 yl)

-1 4 Q%an‘ﬁ'g S%Itﬁloﬁ%rfqo()é&lrzofa Bhid - 8% 9-'1309&7%%1 T'H%))rai@-%-amine

converte

(0. 8} £,30D rrmml) aitd yridims @aAohl 62 ahpyy 1g1d]‘,}|§z€ﬁz (A0)m kit B wascadded
BT s B i S et 0
Cu%f%iﬂgr 'H}@ Fl)lﬁ e @fk)oﬁnéd QM@@@HT%%&?@E% ﬁ@if%ﬁoby flash

I n cone. C was ad
colamsol ulnmnmtagrapﬂdamt@@\.ma@%) 3.t09 affoid) r‘2r2 2- Hszl((rﬁethyl 1-
r.e was rre
ORI S P by iRage { (i SR as an
oﬂt E@@ﬂrﬁﬂ% asgsol 436, 030ME2-H2H20 (2. 76 g, 13 3
in 25 cone (5 m). After conpl eting the

addrtr on, the suspensr on was stirred at RT for 2h.

il DAL 3-OARPS RS0 6 SR A1 C0r ) IRl WO

€ reac was stirred
200&/09289931t1419, @43 ﬁﬁncﬂ) inARHOS (ﬂﬁnb,wdshaned) npdetied(1 atm) at RT in

the geeneeAscol 100 BUE CORTYs Bed Lt &1 Cor motobitsr 1 Ragucompleted
rea@tﬂcgh WedgItSEd QH Q;Ie‘ﬁtéo ?ﬁblﬁ (f&j\'rbaild?w;tﬁ)Et@YI thig @tgl%ﬁéd)ﬁlu%fes were

NaOH While stil he 30 m xture was extracted
conmemtratﬁ (m\c;affozdr)crud'dnel-mctﬂmi hlédbeoxcgdhmwzmbi -emves hbO2 g, 108%

vielih i T2 aririabigit Bhish Pt 1% s iyt bR Un o 6 3R J400 Mz,

DMJW@@W@&I@%W (d J 8 4 Hz, m), 6 75(d, ] =2.0 Hz, 1H), 6.59 (dd, J =
(benzo[ d]t h| azol - é&) -1 so V\ﬁﬂy -1H pyrazol 5-ani ne
2.0(e04 8 412,93 §73 ety 2D, 39965, SH)WMSHFSRem/ 7 4680 4K ). n
t heU%%é ﬂ’rg&géfeo%lalo\ggll%éﬁg :iﬁéﬂ %%q bé}fng?]grngazol-S-
amhié (0.250@, 3. 471111?1431)( NdNO.l (9 28 g44.anﬂ1n81)BSIHZIQ 2}H2®|)(2 8% 36 mmol) and
brs, 76 (septet ﬁ‘?
4- n1ql]}y1 310@2361(1@1131131;1:11% (@ 4{5_|Zg ‘bll-l) Pesg fombm A0 a}%gd ofrude 3-
1so§ﬂ¥¥5ﬂ+ - (1-methyl-1H-benzo[d]imidazol-5-yl)-1H-pyrazol-5-amine (0.63 g, 73%
yield) as a foam which was used as is in the next reaction. 'H NMR (400 MHz, DMSO-
ds): 8 8.22 (s, 1H), 7.72 (dd, J = 0.40 and1.2 Hz, 1H), 7.60 (dd, J = 0.40 and 8.4 Hz, 1H),
7.42 (dd, J = 2.0 and 8.4 Hz, 1H), 5.32 (s, 1H), 5.08 (brs, 2H), 3.85 (s, 3H), 2.75 (septet, ]
= 6.8 Hz, 1H), 1.16 (d, J = 6.8 Hz, 6H); MS (ESI) m/z: 250.0 (M+H").
Using a procedure analogous to Example B22, 3-isopropyl-1-(1-methyl-1H-
benzo[dJimidazol-5-yl)-1H-pyrazoi-5-amine (0.63 g, 2.5 mmol) was converted to 2,2,2-
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To a stirring solution of

1- (benzo[d] thiazol -6-yl)-3-isopropyl -1H pyrazol -5-amn
wW@20080468B g, 3.1 mmol) and pyridine (0.51 m, BCRUSWOT/)81098

in CH2C12 (30 mM) at RT was added Troc-Cl (0.51 m,

3.7 mmol ). After 2 h, the conpleted reaction was

washed with 10% CuSO4 (2x), H20 (Ix), brine (Ix),

dried (MgSO4), evaporated and purified by flash 10

col utm chr omat ogr aphy ( Et OAc/ hexanes) to afford

tricRlofoctil” | Chl 0. 08blbpv1-1-(1-methyl-1H-b idazol-5-yl)-1H-pyrazol-5-
(%}b nzal d] t hi azol Ejg}b‘g’l)(SIzlwso}rrJropy'imzo lsifllrgzzoo %) c%lylrT

ylcaramate(0 31z, ¢/ 72 3otdy and d‘»))la&@l asren @l. | H NBIR ££10 Msz DMSO ds) &

.84 it b S 70: 1 R8s UDAT R Gyt il 26 (4 1 =20 a0

8.4988 ¢H) keh n%snlleti 8115(3211@)56@3 839%1), Q-Q(lﬂseﬁtet G483 MWl H), 1m2 (d,
Etd—|H? was stirred under H2 at RT in
J tﬁlrﬁeH&rfé@e (b)) mOm/Ba0 O30 )30 2*1{ 7 g, 0.643
mmol ). After 18 h, the conpleted react| on was
Ilte rlnsm for

Ex%’l}lﬁt?eggg‘t filtrat %s Wg}ng %Oélnt? at egi tb ¥1P}c{)¥c§-%°n 1 12,34+

tetrAh RSBy uiddtinbe B - té}tl-ﬁﬂtﬁal&@]pyﬁz@lﬁlsﬂ@ﬂﬁdxyﬂa gcid 168 Example
yield) as a dark orange oil which was used as is in

B11(A&20 g0 P8 ammiobri.0 ca) KRTEAOD ONHS ™ 6. #40smmes) 165 pabin 1.4-
dmfgén (Ili'é)ksﬂ)aé]zggot?%s]agded%@’%%lé 1 @ﬁéé"n%gﬁl ! P?@ OAfter 30

mir, [,52-t@¢florodthéisol (($ 0 lﬁH)IO Man{dES]9 eap)i was ddiedGind Mté-lrf)actlon was

MR ST RO R N
and@i‘&la):bed ARG o (%ﬁ? OTheéteomBIRR drg aé@ggre%&({ %ﬁﬁ 5@’9 cﬂi‘ﬂc acid

and 4-net 3- oxopent anenltrl l e .
(IXDmmtc) MNeld€Og dirk) nmblbnoe a(ﬂibrculedr(M@S@;)Qﬁoncentrated in vacuo and

Pl 08" ke bl R OB AR P oY R o i R B AN 2 22

Hﬁ)@&:ﬂ@tﬁc Griohyhafiddert- 61-1-90)-3 4.kt Afholhiz2(1H
e Ry ety ATkl py oL 1 903 %l‘%gad(l)

carb&xylamm 50 60 7 gy 55 40 oilng 4E$9 mig)579.07 (WrH'), 581.0
(M% J—20and84Hz 1H, 532(5,1H) 5.08
% 3.85 (s, 3H), 2.75 (septet, J 6.8 Hz, 1H),
116(d J-68Hz 6H); M5 (ESI) mz: 250.0 (M+H+).

Ex{ﬁﬁ pldBIR BSlﬁF ﬂfeﬁ;ﬂ‘df@lu%‘@ﬂ Pontiple B26E3 A yB2 4quinolin-6-y1)-1H-
|sopropyl (1- et

byt e i Eopn BP. (108, fQ0mob. Hthive bislinethylsibylmide
BRSOy Sl AR . 4
were( dominéd lte ]prdrhﬂe mroy-tenfi-gla 2 asopbepsll ) -(fuidepyGagl pll Hspyrazol-5-

l%rh%r%&;ﬁ?ﬁ%@, SideonSeEn 595 08 By 5. 24 (s

767(brs IH), 7.62 (d, J = 8.4 Hz, H, 7.36
Ex{zlﬂgle é&b‘ %gﬁlzfém & H§l 187 blé%l ?Dqénrﬁyha% g}SQH i;)yﬁozol 52 yﬁﬂnl_l&e from
Exdmglk B&H(E 0('5 g,]3 8 nGm8l) hiz THEHRO M5 WwEStgoled ©:-783C. Eﬁld treated with

hthé%/lﬁﬁ (}ri 1511521%'(2g%r§ §)| 1?:%%0%§ )mI;Lro St Iorl)r nlqle resultant

mi r&%r@wﬁlr@éds&wg@ mﬁ} M’hﬂ Ssdlﬁéﬁensmhmbrohﬂnwé 2705 @IS, 0.41
car boxylic aci rom Ex
mmol) was added and stirring was contmued at -78 °C for 30 min. The reaction mixture

was quenched at -78 °C with aq HCI (2 N, 4 mL, 8 mmol), was warmed to RT and
partitioned between water (200 mL) and EtOAc (200mL). The organic layer was
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Bl (0.320 g, 0.738 nmmol, 1.0 eq) and TEA ( 0.118 m,

0.849 nrnol, 1.15 eq) in 1,4 10 dioxane (7.5 m) at 20
waE2mas4@oied DPPA (0.183 ni, 0.849 mmol, 1.15 BQ/US2007/081098

After 30 mn, 2,2,2-trichloroethanol (1.0 nm, 10.4

mmol , 14 eq) was added and the reaction was stirred

with heating at 100 C. After 4 h, the conpleted

reaction was diluted with brine and extracted with

Et OAc (2x). The conbi ned organi cs were washed with 5%
sepﬁx‘aferd' RS with! Brine, Siied - (VRIS Bednkdntra8id /D Vé D a(ddxﬁ)uriﬁed by

dried (MgSO4), concentrated in vacua and 15 purified
siligay geli thiromatpgtapblirtorprovige apon-1tea-2a8l drtertbutyiyHquinolin-6-yl)-1H-

Pyt BF BBTHEYT o B Pl GBED A P A

-yl ) -3, 4-di hydroi soqui noline-2(1 H)- carboxyl ate
Exéx%ﬁl%ﬁﬁz'g 4@"41.{9%13%1@% yﬁfd}r&h& acilfB00E9149.9 MrAoel) 57&19 cﬂssolved in
, 581.0 é 20Exanp|e85 Using th
CHp@deb(blmlé apfl pEK |(é 1@M%mﬁ@p¢9d 4A) and dried forﬁhours A

0 0
gL S MO, 08 S P
carﬁd;q%té/tll O gTAp ,mrﬂc}i? ddibper(ﬁlpacﬂﬁtd (0.5 4l95mﬁfo®)pﬁlﬂ)thoiecular sieves
chlorof ormate (0.4 nmol ) were conbined to
(4Aorasiyrigd, Brsise) w@qrﬁ_tlzneg@t RT for 7 days open to the air. The reaction mixture

waéjpiéugrrg 81?%1 %Bécggf aal t% Sob f?/ﬁelf.r%% %%Bt?@f:%g?éﬁ{n vacgg ang purified

by 6ilditatggl. coﬁﬁnﬂhﬂlﬁmmﬁﬁw (Et@Abﬁhbxamﬁ) af obtaln tert-butyl 1-(4-fluoro-3-

TR TR AR B RN W L S
35EPAeAT0 -78 C and treated with [lithium

bis(trimethylsilyl)amde (1.0 Min THF, 7.5 ni,
. oty a sthwion e uert-Ahty] 1rtfuere 3wittonhenyl)-ddsemropytd P@Yr@mle~5~

oA 0 LR 5 PTG, e 6o e, 1

1mﬁcﬂ>)r mﬁDHgmp(som loe;@cmwn mhxéamen nwaﬁxra wanbbeed atzem@t at 60
Cwth aq (2 war med, t

°C.antl2:5Qs tSIDhm@ﬁ e‘ﬂasoé@‘i‘/ﬁ’@eﬁn%thér pw@ée n‘Eﬁjt (ﬁﬁ!achaoé«s!@ paper) was
9 4
w0 I Y B S V2 OO GR0 B wi

EtG{A@ S0dl Yhe oxmmeriayent\emls washed cwith &nde pdniedf (MgS®y), cendenicated in

vacgotag gﬁﬁga ép;? il?le%]é?l Lﬁ'ﬁl‘? éﬂrg)gyporﬁgﬁahy (ﬁ{bgc/%exanes) to obtain tert-
buthy ‘1-5{4@1 déx%b‘&ﬁfréﬁ“@&g 3(-@0]5’0?3/1 ﬁ&ﬁﬂz@ﬂe@-cmﬁ@tﬂﬁ@l(b.ﬂ g, 37%

in/z:
}ﬂe]ﬂ)FMB(BSB-ITMZ‘t%@h@MH oronic acid (0.9 g, 4.9 mol)

i RO RO RS e R g el R BV EBroR)- ebyrazote

5-chibskyae ©f274gf 0. u@rmak)nhtammemtenﬁémm& @di, do mL) Was added
tert-butyl 3-isoprop yrazol e-5- carboxyl ate
paltgdium on ﬁ?fbpl} (3%@5}3 thf: }ma*@& weehydgogrgatgd (30 QSIhﬁ‘é@f?lght under
n 0
P TSR s TGP SRR 0 AR o e vas
comn«f&ﬂ&cbtolﬁfcmﬂ%rf«bh@hi{{ﬁl—ahhma)dlgllydmxpphbngf) -Esbpropyl- Heyrazole-

filtrate n ntr n
5-carboxylate. V\%ﬁe a ee ttert ut}q I1 (3Va%1cilr'lig~ 4. %rcpxypileny% -3-isopropyl-1H-

pyrazole-5-carboxylate was treated with 25% TFA in CH;Cl; (2 mL) and stirred
overnight at RT. The solvent was evaporated to obtain 1-(benzo[d]oxazol-5-yl)-3-tert-
butyl-1H-pyrazole-5-carboxylic acid. To a solution of I-(benzo[d]oxazol-5-yl)-3-tert-
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by silica gel columm chromatography (EtQAc/ hexane) to
obtain tert-butyl 1-(4-fluoro-3-

wozaosopioenyl ) - 3-i sopropyl - 1H pyr azol e- 5- car boxBACEU£2007/081098
(0.74 g, 44%yield). M5 (ESI) mz: 350.3 (MtH}). To a
solution of tert-butyl
1- (4-fluoro-3-nitrophenyl)-3-isopropyl - 1H pyrazol e-5-
15 carboxylate (0.74 g, 2.1 mol) in THE/ water (12 nli)
was added LiOH (300 ng, 13 nmol) and H202 (30%w ,

but@ 36 %ig?%ﬁ&%?l M vﬁ éHe@ m)hﬁﬁst £R1@\BERIO hAbrmate

ution ed until the peroxide
(0.16emt., §.86 amodl) mwtla detalytp am):uwas“ PRi&gallieveacticoanixbirasiag heated
ution was

ot e eGLGie nitpis, T St N, Aab e Py R dispieg with

rnet‘Pi‘_yfeHe @ﬁlbﬂ@e we’chl B MpPPhour.C TRE esxultidE&elid Wad Gilieaduad washed
rified by silica gel colum chromatograph
wi E{Lﬁ&yﬂ

hxbiatdy to bispt drfPerel dloxsisytyI)--isopropyi-| H-pyrazole.5-

m%%g,g&gaé@gv A5 YA BPE L i) SR AR Y O L 5

(MtH+) . To a solution of tert-butyl
Exampr-Egdr gxihadnei(s r@lp)hﬁms/ Dacett wazpn@ﬁmhetﬂ;?r}eﬂeohﬁ@me (1.00 g,

5-car boxyl ate (0. 27 8 nmol)

5.1 ouealt et warssriaell 04 mb Gefomamohdaed Cirepdphoshing-1-C-
(dzp%engjclpfl& Hlng&%*aﬁ%%lgﬁ qdqg;ﬁﬁh@.ﬁ:hy g% 33@13% Qé’ﬂl;a @Q%@ﬁgg ?ction

wastireeghi®d W tuhderethiae ol minThel thentvonlked t6iRE.r doethisedark purple

L T e e i e 4

?g'iﬁ]ﬂ&‘lzo 3 § lf/%ﬁg)%%%g ﬁ{/l}ff&gc% %Lrlso%lf}ced ulpl_der Ar and warmed to

IOQO‘y} faz 1 les, Soclad o R atdetivas overeight dThe tehctiBoy Frdiluted with ether

(50%%}%1( v(!égrsnbé\}léalg)g?rgii %l(rser g(gﬂg%q%ﬁv e&Ql g rfatad atl“hg -[l)-ad \-la_fas washed with

ethélr (Q@ ?%G]v@&é@z(Qb 1) | TreZoliided organic layers were washed w1th brine
razol e-5-carboxylic acrd. To a sol ution

(SOﬁan éiﬁiz'«é [(ﬁy zﬁ(&icﬂonserwa;edgntwva a%pv@%bb:epmwaphy (ethyl

aceF %e%%é&%s S (% 8[dl %gxtl%ﬂa'lgh'g’l@% ﬁx!u ?lgﬁ?’dr%ﬁn@%d% mg,
0% @aal@ dtla b@gka@emlfa;amn dHaNB®R @IOQtMHzaDMH(D-d@fS PB¥S.41 (m, 5

h d 4 h
H) The-55F Grd Migbaby 5 (Fad . 2ia (- Hath daBdoe Hhs 4y Gal B 374
t f 1h Th
& T R S R P P M asned 5 with
met lny | ahzelol:hl(lﬂ i dd)t ovabt Eiﬂtt«'ﬁd 1-{diphenylmethylene)-2-(quinoxalin-6-
b 5- -5-
DB 00 1B GopD e e Reig bR 1B Bigon and p-

toh{\éﬁe&lﬁgln)c A Z hyddté- @04 M) 70 miATite Bdion! wad Blougit@lo reflux
(8 nmL) was placed 1- (dlphen | met IeneLﬂydraZ|ne 1.00

andgstirred ovgriight| ) Thepeepetans was as@@tedtt@ REodintedywith epigd gcetate (50
h
“ﬁ‘dWBH%ﬁggi%5éghghgynapﬁﬁﬁqﬁbq% jyfﬁﬁ% %?ﬁ%l%ﬁ%e(iﬁ %Emamd

washe@66i6h TNONYOHNBOL ;e.) raed dirinen(30 wak), Sirledr @d,$0,),1 6hcentrated in
under Ar. for 5. mn and then cooled to RT. To this %ark
vacygapd gurified by |°M%%Téﬂﬁe@‘@5ﬁ031%‘htﬁﬂ%>@ﬁ?tﬁﬁ PIRRES) g Bive 2

tan %o, iHERIRed 28 8% Buty1 A YWeRitlod&id-644)- 1 H-pyrazol-5-amine (57 mg, 23%
yield). MS (ESI) m/z: 268.2 (M+H").
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ng, 6.50 nmol) and toluene (2 nL). The reaction was
pl aced under Ar and warnmed to 100 C for 5 hrs, cool ed
W@ 200R04@0x] stirred overnight. The reacti on wasP@i/Us20eti081098
with ether 15 (50 nL) and water (30 nL) and filtered
through a Celite pad. The pad was washed with ether
(20 nL.) and water (20 nlL). The conbi ned organic | ayers
were washed with brine (50 nL), dried (Na2SO4),
concentrated in vacua and purified by chromatography
acet Iah
Exéﬁb%ﬁenyl rre&%ﬁ(ﬁyl %ée% f(g%fn%glya |ur11e éﬁo il %wy Srglzcil)ngn d NayCO;s
(63(63@5) 6ropol) 1R EORicE @)(89@ el e T )ghnts aﬁdbd cﬁh/ylf chderoformatgyRropwise,

(654158 b oD 7 BeCstkir { paaod pf T Tpeuliturt lyes watgigl g Rr and
stu%d"ﬂ)r m@a@ﬁtz&rﬁ&li 1h. '('lﬁle 08%311?0 pHaSe whs L’Qparé@ecﬁﬁld(tﬁe aafuéd).ls Id‘ﬁr was

I'n ethanol (10 nlL) was pl aced

ext@c(edwptieﬁ;ﬂﬁn%t E&w embmzd emﬁnm&aﬁaswme weshés with HRkand brine,

dl‘lf%z g\ga ﬁ%&, )co%ceatrm tn)(l) Ivﬁe I es %xﬁf?egit Q}E #légqq %%r é‘%{ﬁ)%{ﬁ%x to afford

ethflOphedethPlcAamhte (PDL g)eaIH NMRM M}wmcmpa e TXS 215, 5 H),
and stirred overni reaction was

475Kt B h 604 8 bV 8110 SED by (e Fiod BiTou(t ) 26.8 Ha,

U car 50 nL). The organi c phase was
ZHgg%grg%pg 7= g/gg%g}](\)mth 1IN NaOH (30 L) and brine (30

rTL) A suhspeadloﬁ Nd 280 phentimdenrbaradte ¢77.2 g, 8 cumolny polyphosphoric

I R
coo?ed t%rﬁ'l‘ Q'filtéﬁ.lifl')) 3pc(u§léﬂ 1%99(1@13J|$%0631M|s}1rr€a'|f&y1|1132ﬂ|6'a§aﬁﬁl‘5 RElution was
23% ESI) mz: 268.2 (MrH¥). 91

extmmeﬁomh @4@6@3310390 modﬁﬁeoaqm@aed Exeanis| phasgpwerRwashed with

L QESRALR SpaSICHR .6, Bl B g Mg s

chr@@&togﬁh@ﬁgi t@aﬂfoﬂi mamwffoozmc@umdnﬂmw@e(% g§ 65{ Nl\gR (9006MHz,
nol) at O C durin

DMEE b 791 Ersari, Tt (€07 Sozatbhdet tohal™1 Hzs Tk 7.33-7.25

ani S he aqueous | ayer was
mg@k??i& ed vinz\#ﬁ %g?)@aj 'I(ﬁe conbl ned organi c phases
vver '@o msdmu\haﬂfnddﬂa@ mixtbrb ot n@yc. HiNGenhd (ca@ $08Y)4 (200 mL, 1:1)

Wt RGOy P BRI -oBS oy Zpeivbe g cpmisg cyer 15 min.
Aﬁ(‘)lg %r%ng)for %H' Msﬁfﬂt@% %re%lﬁaurbd Ynt'e”gcezH}@ a&xﬂ] stifred for 30

muB Z,"he 3ret3)1(atq wgs}—[ﬁlte@d,gﬁa@ledgw(h HZQ,:@dgdrmi in eQH;o afford 7-nitro-

1 f _
SRR e sl S ) S RO RRRSos B3) 0. -
2. 4&% QH)?@(B ingd) Jwast Heatey 8t2® H49=26OHE; BNy 7302 (ﬂ[E@FSf«!IOHz 1H),
he reaction m xture was cooled to RT,

3. 4&'3*@(@! 12 pd it Ee/T ﬁiﬁcﬁ%@@)HZO and stirred for 1h. The
aqugosléﬁ%e%g’aogt 'fG)r}n%% 4- ﬁfﬁg&%cj}? ‘i’so\%ﬁ‘lghgd%‘é (gi%%%O oi) and

The conbl ne or gan es were was
10%2A0E8 (D, )bthd)Hdmassﬂn(e&l@%i@@m acRfwaderidf €0 psi. v'lﬂreumxture
was iqﬂ"ere(lij rtillrfougld lytts(g |agg r\}vashecl 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. HCI (100 mL) in an ice-H,O bath was added a solution of NaNO; (3.45 g, 50
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15 chromat ography to afford

3, 4-di hydro-2Hi soqui nolin-1-one (24 g). uH NMR (400
WOLMB/04d0DEB0- d6) S 7.91 (brs, 1 H), 7.83 (d, J=Pq1/BS14a7/081098

1H), 7.43 (t, J =7.5H, 1 H, 7.33-7.25 (m 2H),

3.37-3.32 (m 2H), 2.87 (t, J= 6.6 Hz, 2H). To an

ice-salt bath cooled m xture of conc. HNO3 and cone.

H2SO4 (200 nmi, 1:1) was added 4-di hydro-2H

i soqui nolin-1-one (15 g, O 102 nmol) dropw se over 15

r é@%tve@ec A

mrfffin 11 EP4QP LR oF bl | B e feci LTRpLER b s
solpﬂicﬁmfpﬂrtcai 2HM@(E2 5id, Delrmd],) uvmimeHQM 130 thR)Ovassavided rircexwxse after

inair to afford nitr
30 guig. W%wﬁmg%wa ot op ABother2typt 011G (e ryegipjtate was
colM"?ed @/59(1&@11 Swgsh'éa( (thh Jeﬁler2t04 &#Ford &D 71-'1|1y)dra2§10(3%4(dﬂhyd30—21{—
1soq:®ndleri -ong (-3}3 g)3. whicls. \8@ (Uﬁ¢d jm) th@ At (reactipnowathpgt, further

g‘?sﬁt 25 A suspensi on of
PURLIGHIPP-G_ 3 4- di hydr a- 2Hi soqui nol i n-1-one (11.6 g, 60

Mo A) mdttre HOMhRttaking-B,4Ldi8lydrol JH- Q@QIlnwﬁﬁ-lSdnler(Bﬁmg, 37 6 mmol)
overni ght at RT under H2 m xture

and i Bt ArosOgITBBEHIHS (48 thdsiramol o ERE0HG) and cone
PGS PR RN, AP, i

wabl Segbhedv witio uther utot hﬁbrdp ar(bfantad-Berbut BepyTazob 1 Qﬂl)shéﬂkhymo -2H-
of  7-anm no

il IR Sl 8 o

wﬂﬁggtqﬁ am. of NaNO2 (3.45 g, 50_ 92 WO _
046 PCT/ US2007/ 081098 mmol) in H20 dropwi se

at ?uczhsdumcat of 7H&tamihe-3rtdatylipymazel-L iyl B4 ridveiro-ZHsigoquinolin-

B 03 O SOGHRCA O, FePaed e 02

mIly zﬁld tHaBloF RSl tohRGofBkthier @.27am L3 tak 1 &Cl ahorthemgikhes wab stirred
at T. The (5\/[eCI pitate was,£ collected by suction
ovwaxghb@t Rt H@YIReshowed drer isaetion wsdinsomplstes, Dyriiing 2% pyly) and

TR%)(I!—?Z? :E e'a’(J::] ?1!1]'6)nwl=:re é %fl rﬂ?% y th\é’f}hﬁglr frrkP gfj Rffofor tZ{hﬁou:rs The

nex W't hou puri catlon A mxture
rea@ﬁon?nﬁ;ytdfeawamérh&edl“dnhh@ﬁEC()Iz,ZtHemgamw hngén wasl wasted (\8itld 3M HCI

nd44d|met oxo-pentanenitrij.e .
anf? @n @ﬂ rmﬁ“ aliqu cEcepiTie ¥ rvﬁfuoanﬁe&ﬁﬁgue e c’(‘%@mﬂ in
Et@jﬁ e,&ﬁ@mg a@&edr afhk YOS Riterhd to Mthifn, T L Abrobyl 3-tert-

e so veni, the residue 10 was washed with ether to
bugd-i it ahxo-1,2, 3 J4-tetrahydroisoquinolin-7-yl)-1H-pyrazol-5-ylcarbamate (0.46 g,

t -pu 1-yl) -3, 4-di hydro- 2H
57(’("9‘&%8?%%ﬁ§ rﬁ&%%ﬁ%éﬁf)o“ de as a yellow solid
(11.5 g, 96%yield), which vvas used w thout further
purification. To a sol ution

Exgmple £30ho-T3- & -solutipn Bifr’?a(écﬁmlmoﬁrt)bu&ylmyamwﬂél S dibysgo-2H-

R T S SSOAEEp By By T 0
wak radgéél 0AGR{Iyk, Oﬁgﬁrmtﬁl@ﬂmbﬂl((n@ AP D-7P(. dFheOre€ulting milire was
hez{{]eci( tatj rrgﬂuv}\éagvesréllg t, fgilowed by the addition of 10% NaOH solution. After
stirring for 1h at RT, BocyO (23g, 0.106 mol) was added and the solution stirred
overnight. After filtration, the filtrate was concentrated to afford the crude product,
which was purified by reverse phase chromatography to give 7-(5-amino-3-t-butyl-

pyrazol-1-y1)-3,4-dihydro- H-isoquinoline-2-carboxylic acid t-butyl ester (12 g, 75%
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overni ght at RT. LCMS showed the reaction was

i nconplete. Pyridine (0.25 nL) and TROC-d (0.25 nl)
waeweng/oadoed and then the m xture stirred at RTPEDUSD07/081098

hours. The reaction mxture was diluted with CH2C12,

the organic | ayer was washed with 3M HCI and bri ne,

dried (Na2SO4) and concentrated in vacua. The residue

was di ssolved in 20 Et OAcc and hexane was added. The

solid was filtered to obtain 2,2,2-trichl oroethyl

ot 8
et SO0 M YOG B 0 5 I 328 (o 727 i [y 18 @
J= WHZ °1'H)5533'2‘¥@”“’BW‘15(S(, QER0! 3 . SH?/o3y526(lt,df)=_. 5 MBI, EE]))Z.?S t,J

= SR 524 b0 5 Prbuk T T RoME B T S o ok 25
. sog& 89’3 Iﬁﬁg ;&Iuﬁ&? 61 YL QRGN Q5 Iaflfind-5 9¢R- %ﬂmhepf%%m -3 4-

I'n THE (400" nm.) was added
dxh@dra%qmnbl)ne.-z(lHmcanbomglmt(owi)@ T.35Thenatpsnd ifmgCln(Qd%mé, 1.38

i A T, e ed PO SOy (af° RUTE T gIf Theppsuting

bipﬁéSl%lxt@be@Q §R2G atREGS sl ) TRy ad dadle @éiﬁritétﬁand the organic

solution stirred overnight. After filtration,

washietl twith eatith NaHrCe rﬂ)ﬁ)a%l@dblﬂléﬂ Elpd.ofied MlaSPwdand, P@éﬁ?&'&rﬁted in
Vacglg té’g talnfmﬁg) %Hmrfn{i)’yl t%gtlﬂ%yl rSGq(S 5?@9&?&%&&%&9{)31@-}@sz

1-yDy3, Mmydﬁmsdqhnﬁilﬂed(hwaﬁmwyﬂats 0069 | 94ee yRldar MK YESD m/z:
acid tsbutyl ester (12 g, 75% 93 WO 2008/ 046003
549 E2007/ 081098 yiel d). 'H NVR (300 MHz, DVBO-d6) S
7.32 (s, 1H), 7.29 (d, J= 2.7 Hz, 1H), 7.18 (d, J =
8.4 Hz, 1 H, 532 (s, 1 H, 5.15 (s, 1 H), 4.51 (s,
Exa@mple B. 92 s¢lttion) of Examphiz B3 ZH).0 g2. 758 fpol)), Exaipde W2, ( 4.14 g,

15 §sboaihant DR 685t e dipheh) %t“ﬁwyﬁ " wé%ﬁéﬁted inan ofl-bath

at 73)‘%3’&%? o ef{gel{c 1ﬁ£ li!r%#ff_ﬁ ngp %’c% ach H‘Iﬁ Xt(r%(ﬁg)g nﬂ) s{m;gg overnight
and'TR@ ls&hd%ﬂader@%ﬁfaxz@d P filEtich., Su’bc@s&ve mtalllzaﬁoﬁb% drdde product
m.) was added satd. NaHCOB (2.75 , .2.02 nmol

ﬁomet@mene #gd amt@mgﬁoaldeﬁxlrtﬁr@ﬂmlslr(%wnaﬁ_yw *g—m‘rﬂ%olr? -y1)-3-

o Ty R A A A8, R s
(. @ﬁ)gsm@t%é ?sm@)dtlmmmcgmsmdgﬁ 850 (mg QH% kﬁﬁ&%/ (m, 1H), 8.52 (m, 2H),
8.2y Aot 06 Y 59 2Bt A @ Sttty R SR B T, ora,
] J‘B 1@%@?‘1#?173%{;011@? 705 &4%@/91% d])H) WS 0( Sl})i? @@Jéd 1=5 Hz),

A" sol uti on’ of anpl e
1. 3@(s oH); M&‘(BBD)WZE%&MMBLW The fieq bgse wasstr@t‘rrbwn)i (hhM HCI to

DI 4.5 4 {
pmVHgEAn oi | - bgt h% b)(‘t‘fl?%}%hgﬂl(@? “PYRECT eé{% @ foro-4-(2-
(mé&ﬁhéib@m@ﬁ?py@ﬂﬂf-@@ld@lﬂleﬁ@lgﬁéa (b@oﬁydfbéhloﬁdd Ezﬂﬁds a pale yellow

over ni ght an he solids were separa ration.

ﬂu@m é@léis i4bg)e rly zNMRI(D%-é’i@@n) ®P-56 rﬁ% 1&)u%6 ;S%%Hb@ 1G (dg = 8Hz,

d ed i
qUI dli?g,_%:s‘%gr.%?ﬁfﬁ@p%gol oLz, )(/1%)_5355 Y g, ok, 1H), 8.11(1,
- 9(%, 1 H)LOB 03 4dd, 21 ety PHzai Hyod6 |y 3 -1y T 38 yddHeng) 12Hz,
1) Y2 25 s e Y55 B! I8 7322, 18, 6.49 (s, 1H), 2.80 (d, T = 4.5 Ha),

1.33 (s, 9H).
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(4.06 g, 46%yield). "HNW (DVMSO-d6) 8 8.90 (m 2H),

8.79 (m 1H), 8.52 (m 2H), 20 8.2 (m 3H), 7.96 (dd,
wWQ@200804600+Hz, | H), 7.63 (dd, J = 8, 4Hz, 1 H),Pqr/4s001081098

s, 1 H, 7.30(dd, J =3, 12Hz, | H, 7.17 (m | H,

7.05 (d, J =9Hz, I H, 6.50 (s, | H, 2.80(d, J =5

Hz), 1.32(s, 9H); Ms (ESI) mz: 554 (M+H+). The free

base was treated with 0.1 MHCI to provide |

-(3-tert- butyl I (qU|noI|n 6-yl)-I

az

xRS BRI BT ¥ 43 TS T (P daLyf 72 mumob) were
coﬂmiyxdecbﬁhdhoxmédham, BBPA (ﬁalBenysﬂ) B9 wirddl) Maafaﬁgbectmid thie reaction

mn(gﬁ})eA'W@ %xﬁree gt %1( %m | S é %@ @rﬁr{ 1@36 %mic@ \gzgg added and

the(rgﬁu%liﬁt m&ﬁﬂ'@ \A(ag healefto%iz"l_% for'ﬂ)h ’ﬁl%egx%aétﬂﬂ mﬁctm‘e 9«&13 Hé’mcentrated
in Mﬂ)zq aﬁd penﬁ@ti b}y sHicgige] clma{patogra;gby ta grovy:le’— bgnzy_i_ 5_514;}? tert-butyl 5-

o Lol el g e oo o

3, 49iﬂydr&@0cgﬂnd(l‘?zmﬁgf %5&@3&5’@'5 H@Q@W 9&]!(1)98 HEXMK) I(tEET MHz,

DMa) wahd cbros@ vl D886 I aeoelar S-S Pt 582 i i 516 Hz,
t

PR S 04, ) B S, 110,70

(m,H),) 6.4 6, adided. 1drs, 2 Hhet. @638111,| X HDLB o8 Gt H) V%1 fehtEeido Hz, 2

e iAot i e 1 6358} ﬂ?g‘éliﬂﬂ Lok ey
t 6-
(5 R\ RO o ChES ny BB Aoy Vo et 2y P+

S

dlhydieidelulan&nﬂMI‘I(M:@rboM‘]gte (PBvee §d snelpin amthanol (3 L) was

tre CﬁW}_ﬁﬁ%OD/lPC’jlg: (5§%2‘63t( ?4 mig, Q. Og rlﬁn{l‘é hn%f%‘ic afzz(i@Bg’g,é)sﬁj{) mL, 14

mn(d]) T dehultahs ﬁeth(cQﬁm)dure el stidedfoM®0 mlintdhd filteRfal t]hﬂ)u@mCehte
1 H, 6.40 (s, H. 514 (s, 2 H, 4.66 (m 2 H)

wagig fqrardowith megherygi (The filteate; wgs fpncentrated 12 vacyg a(lg purjfied on

mhz:aiéﬂ_'_so}_glxwglg I u Itlert%)lvftyclsl ﬁgi_?t 4- t&@aﬂyﬁ%@oqﬁ(@im% ﬁ) %Hmpyrazol 5-

on o

yi)6*((23ﬂllcﬁﬁ-t4-(Bh(methﬁea@ﬁa_ﬂ(c@d]plyﬂcbmedr-ﬁl-o@ﬁ)phenyl)urea (42 mg, 56% yield).
ST S T
(1 2\:% gﬁé%ﬁlﬂ?&i/élﬁiq%u{oﬁtﬁ hﬂl%% P%y% 03?) )-BQZHHIOF@@—Q,@ (3 m_)

treated w Ny
(mwﬂr}dbarbatndylﬂmdlm4emxy)1(®8%)u1©a dtydmchlotifle. | )\IMR'h@OO MHz,

DNk £ BB g o ot | S IR b ol % BT, 6.5

(d, 78t hang, 1 H)e.1kid, tJr=a93 Nag le'}’%m saads 1), vz Gad, anrdil.6, 2.8
ur|f|ed on silica gel to

Heyl B, 188 fmbhH9l7—®5 in, o, 63 ot | sny@%ﬂwqamoﬁ AR (B Rygbsoured
by I_%?j %'nga&’fl ugrooHét (Ij) (7‘ t(ﬁy{ car %I%fo?i/m PYT I gf %Q-%S&Eﬁ)ﬂ m/z:

ssphedyl)urea (42 ng, 56%yield). 20 The product was

treated with agueous HO (0.1 M 0.75 nL) to provide
1-(3-tertbutyl-1-

Example 3: Using general method A, Example B4 (80 mg, 0.27 mmol), Example Al
(0.18 g, 0.68 mmol), triethyl amine (30 mg, 0.30 mmol), and DPPA (82 mg, 0.30 mmol)
were combined to yield 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl}-3-(3-fluoro-4-

95



10

15

20

25

30

(1,2, 3, 4-tetrahydroi soqui nol i n-6-yl)-I
H pyrazol -5-yl)-3-(2-fl uoro-4-(2-
W@ pslydoear banoyl ) pyri di n-4-yl oxy) phenyl ) ur ea PCT/US2007/081098
hydrochl oride. "H NVR (400 Mz, DMVMSO-d6) 6 9.38 (br
s, 2 H, 9.10 (d, J =1.8 Hz, I H, 9.05 (s, 1 H),
8.80 (m 1 H, 8.53 (d, J =5.4Hz, 1H, 815 (t, J
=9.1Hz, | H, 7. 46 .34 (n1 4 FD 7.32 (dd, J =
11 6, 2. 8 25 Hz, 7.18 (m 1 , 7.05 (m IIﬂ

(2- @%é@ba@ %@T&Iég-ymg)@ezﬁ@)ﬂé %vh‘}& (%vaH Oﬁléﬁ&f e%th 3M

HCHE{O&c ) obtdin28 HE, salt (H;ﬁ mus?&eﬁshgldm H Nwsgeaog Mﬁmmmso -de):

5 5530 a0V 0 s LIV, Ao PO 8 B 80 5

@, tJr=1 %hﬂ 1@1}1 222 (6:%a,My), &. @@cﬂmlm) g BRRAIIE279Y (brm, 1H),

wer e conbi ned t

7 Ga{QfB«ﬁ%fltA«, ood YHATEY, qm)nalsgr(ge.yry—»a 14 He, awa%gﬂ (537 9238, 1H),
7.19 gkl 648 B BT 50 Kne - b SRESOAL 15 SPED N (B0

55408, mHéﬁted wth 3M HCI/EtCﬁc to obtaln its HO salt

(125 ng, 78@6y|eld) "H NWR (400 MHz, DMSO-d6): 8
9.79 (brm | , 9.16 (brm 1 H), 9. 05 (brm 1 H),

Ex%’gﬁﬁa 4 brl‘H‘a sjo}ltg%(lbcﬁ' ﬁ&{&ﬂ% s @3?2 %% ﬁ?T]TFEﬁ) indT HFQ% k) mi) Were

added m)xamz:lam (B.083 g, 10.H5, mmolj 268 I(IﬂeihyLby:roBdme (Euﬁdng,cﬁ 0 mmol)

Tl“?—%i’(tﬁﬁl_g"és l;ea%gi %tgism F’Véﬂ’?ghglz%&?rg) v\’falséjel%gﬁéc#@cf H‘E rgéigue was
dlss%l-?edﬂé MéUH (415 3, (c§ wiR BM\fﬁcﬁ/E@'Ac gis Zml, Q%H&&Wh& added.

4: To a solution of 132
Thmhl)mg i TREE Was grirngd) atikt everm@haddié@}v@(waémmt 55 °C for 3 h

0.083 hy
T a5 Aol E TR B R s L R (T and
extﬁ@ieaemh ‘Etste Qmsmoeﬂ;)anﬂe tcbﬁibflﬁﬂlcﬂg@lw\@?ersdw&swbsmd with sat'd.

I‘éﬂ%ﬂ whi_ch SMHCI/EtOAcﬁé)lSrd
NaH%aa)( &gm D apdringd i) AedhiMesPe We%tﬁt?dr #raguo and
I i t I -
puﬁied"?ﬁ%@e%&%#%ﬁ?%@%@ﬁ?@#@ B18L | PPinfiaddls- ) i-pyrazal-5
yl)-dL(IZl-.ﬂte:ﬂlo-‘AA-(QHm&M@ermdzﬁ~Ml)axg)pﬁeﬁb&)M (88cingd49% yield)
(3x20 n1 The conbi ani.,c |l ayers
as wilﬁ% ol cfﬁlss%%s Gpnv er&H@é@ff&SPOﬁ?l}lg Hpida P?yrrﬁac’ﬁ&ﬁa“mﬂ (4.0
7 drij

pLdrll P*g)eq 3hr1-£ ﬁé{‘%g?a -»a’)C@ gﬁ(s alrgd 13V aAY B NGy, 1H),
8.56(d, 3%4.& é:ﬁthquJ 8. 13—(8]1I8—(m;dh¥297 95(@4 L= 2.PHHpy i Hy,O1. 725(d J=28.8 Hz,

DTS drebt Fo g, 748000 AT & 120 1k 142 6 P | Y28 v
mmﬁzeﬁgdvﬁﬁw 3t(PH§0rH)e$J@q'(Q&%B*@ 1%6}&% 19 6m§{t m}a 2.81(d,J

Min dioxane, 1.0

= 4ENBCHY6) 38(99.1:17 S, (ESH)m/2954L332 (M+H§H), 8.99 (m 1H),
8.56 (d, J= 5.6 Hz, 1H), 8.23-8.18 (m 2H), 7.96 (d,
J=2.0 H, IH), 7.72 (d, J= 8.8 Hz, 1 H), 7.58 (d, J

Examﬁle“s HElsan% gdnbxgl gne&&d(ﬁdExa]mple&-ﬁ (801:11@ biz7 rﬂmbl)) ana E&&mple

A6|(.q29 mg, (38 PP Y e, combineg tgb previge |l|z(g-tgrt1]q)1tyl-é (glp(nghn-f-yl) -1H-
pyr'igoi 52y1§% ((?’qnetﬂyl-ti -(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea (149 mg,
99% yield). "H NMR (400 MHz, DMSO-ds) 8 9.08 (s, 1 H), 8.97 (dd, ] = 4.1, 1.2 Hz, 1
H), 8.77 (g, J = 4.6 Hz, 1 H), 8.62 (s, 1 H), 8.51-8.48 (m, 2 H), 8.20 -8.16 (m, 2 H), 7.97
(d,J=89,2.0Hz, 1 H), 7.63 (dd, J = 8.5, 42 Hz, 1 H), 746 (d, ] = 2.4 Hz, 1 H), 7.32
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= 4.8 Hz, 3H), 1.30 (s, 9H); MS (ESI) mz: 543.2

(MrH+) . 25 Exanple 5: Using general nethod A, Exanple
wWB200886000, 0.27 nmol ) and Exanple A6 (99 ng, POI/882007/081098

nmol ) were conbi ned to provide

1-(3-tert-butyl-I-(quinolin-6-yl)-1H

pyrazol -5-yl)-3-(3-net hyl -4-(2- (et hyl car banoyl ) pyri di

n- 4-yl oxy) phenyl )urea (149 ng, 99%yvyield). 'H NWR

(400 MHz, DVMSO-d6) 8 9.08 (s, 1 H), 8.97 (dd, J = 4.1,

N L ey

H),%.47 &, 9. 0L 2078Hd, J £ 4% I—Iz?363) Qdd, (s,J3 F)81.33 (4. 92HM2MSI(ESI) m/z:
7,46 (d, J =2.4 H, 1H, 7.32 96 WO 2008/ 046003
550%1*/4@@21907/ 081098 (dd, J = 8.7, 2.5 Hz, 1 H), 7.27
J=2.6H, 1H, 7.08 (m 1H), 7.06 (d, J= 8.7
Hz | H), 6.47 (s, 1 H), 2.78 (d, J = 4.6 H, 3 H),
Exﬁm@lk 6:5,USngHp, pracedBre malcﬁgobg to mapﬁa )1 iﬁx;mplqsgﬁ ®.19 g, 0.43

e IR Bl P S5 BT8R i 1

(qu‘ﬁ%lﬁl% }1} 193- pﬁaééi mmﬂ3)(4\1@rc@ﬂfaﬁfasim;ryeidlli«qumxgyadmorophenyl)urea
hyc(rq@hlmia 6&1@0;@ )64'1’+mpgda aFoNMR (PYISO-¢a)- § 2. hfpahdy R4 (m,

L e Y o L R

9692271-1;9 134) Grm (s,Zl-H), 89131@ 1d= 9:31-9 8H8, 8—I24 (dd, H)= 8.4, 5.2 Hz, 1H),

7,588, 11, 2520007 5 20Ha 1), 1240, 5336 04 v, g 343dg, = 60,
J 4 m/z:

287141%,519-{)2 7’6? (ﬁb F')w%g ?g }ﬁ%OEH) ssoﬁz 11—1)5 1253@ 9111) |'9/IS (ESD m/

54653 QU+61).2. 4 Hz, 7.24 (dd, J—6 28Hz 1H)
7.05 (dq, J—88 12Hz||—|),650(s "IH), 1.33 (s,
9H) MS (ESI) mz: 540.3 (M+H+). 15 Exanple 7:

@ﬁm 1&%:.(;93 D@uo 2(72711&941&1), @mke&%ﬁsa(ﬁ@ 017 mmol) and

wer e conbi ned

DIEA (TRVB@, 0150@)103 nweme:am@mr%m ﬂM@ﬂt(l aﬂz)smd heatedovergigat at 50-

S O\
55 AU ok That 0 S 50 MRS LA SHRCEISAT S x 100
mma%dam pOL), fttcﬁ’ﬂerbiyhtéd |zh Caacye! a@cblpuﬁfled by silica gel column
r omat ograph‘X Et QAc/ hexanel}\to og Vi
c/hexangh i BPRHL b ut b—;&w&a‘a}m o¢))-1H-pyrazol-

chm(rsiqgé&nhyd@w

Byl I n
i i Y .
w1thq)J1 00M H® (2 Iatpamj t@ nbitailr (18- -G tertBut yl+ 1-(quinolin-6-yl)- IH-pyrazol -5-

g4 BRro A oo et o PSR s e B bl idsn 5 e

1 0
32%'3&91& a L ((g(b(gMZIgze [ﬁ\ﬁgoff% 8 9&% /(wa @Hgi,)9 171fr£ré\ll\1®)(4©@ (brm,

Q5 (ot TH) 5.5 s, oaﬁsa&o B3, H15 T8, 4~ 618 by, 1)..74 (m,

1. 0 o o8 903 6,0 B, gt 73 AR .

1HY) 6.18 (63 (ust) 2]88@d4J|=lZ48|Hi4)2H)6 148 (ss 9H);LH)G-MBS 1BI) m/z: 526.2
brs, 1H, J=4.8 Hz, 2H), 1.32 (s, 9H);
(ME@NB(EI) mz 5262

Example 8: Using a procedure analogous to Example 1, Example B6 (0.178 g, 0.335
mmol), Example A10 (0.0840 g, 0.352 mmol) and DIEA (0.0701 ml, 0.402 mmol) were
combined, purified by flash column chromatography (EtOAc/hexanes) and purified a
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(MrH) . Exanple 8: Using a procedure anal ogous to

Exanple 1, Exanple B6 (0.178 g, 0.335 30 nmol), o
WEX@API®OAL0 (0.0840 g, 0.352 nmol) and DI EA (BCOUSD07/081098

m, 0.402 mmmol) were conbined, purified by flash

col um chr omat ogr aphy ( Et OAc/ hexanes) and purified a

97 WD 2008/ 046003 PCT/ US2007/ 081098 second tine by

flash col um chronmat ography (Et QAc/ CH2C12) to afford

t-butyl 5-(3-t-

| = 5= ( 3= (5= (;5= i g | - £ l5.¢3-1-
w5 PSR ot oo
buth D5 Q386 (HehlBayvitik2Hyloxs)-2-fhotdphienyl Hréie- [Hgoravblz 1-y)-1 H-
indagole-g-grbopplata (01484 £ 23 0yidihas hsond: 1 SR FoBRpEts wodtone-do)
tr, 1o blg Hop 848 Hjdg 355
AL o 0 83 (01250 0 .30,
8 2, 16, B2 O(iand, 8.8 H7), 5815000, 114 Jor 2R and 68 g 7.22 (3 15 J =8.8

oo 075 S0, 124 O M 57 (DTl s v
(ESingh/AM2bIGI (M1 di oxane (5.0 m) were conbined at RT. A
l1ttle MeOH was added to give a 10 honbgeneous

sol The erpteriah drom sthe Peeviels Hem (@5 &r Rilghtmmel sandcAM HC in

. eachi: onge t LN C .
oI ETPAS] FESEFIGER ISR SeIMEEDI e o e o
homabfemedusl sdiBHidn. bUhy Imikufd Meas icaed| ovemight-at 40 °C. The completed

H- pyrazol - 5-yl

, - 3-(5-(5-¢hl i din-3- - .
reagtiqr} 3y ew}f@ﬂ%f}tg’% f’b}(;ia‘(‘éa ﬁﬁ?@?&{@gg}@@y S5l s dyophilized to
o (] g oroao YA oyl 3 ylowy)-
2-fliielyqphenyPiréas (0.0475| 8,H)03%8 yBd)7asothe (big-HOMsalt.7. ' HENIES 7400 Mz,
v 7. 707, . B0- 7. 7. 45-
DN o'y 185 655 (T80 fo B4l D), 8948 5y 1820 s
118, B60-0 97 él;i,")lH),l’»’.gﬁ'ﬂ(ﬁ, (B HH), MBS dm, TH)Z 7.662052(m, 1H), 7.45-
. anple 9: Using a procedure anal

&’“mm p ogous to
7.4 e 7532- B2 b SHEB-3106 30 6mg . 6550, 50).rirdd &, 9ED; MS (ESD
w%)ggg@% ) (0.138 g, 0.577 mmol) and DI EA (0.115 m ,

were conbined and purified by flash
col um chr omat ogr aphy (Et OAc/ hexanes) to afford tert-

but yl ,
Exgmpls 0o Lsing ¢ procsdyrs apgjogapisctn ample o Exammlg B7,(9-390 g 0-550
mlﬁiﬂf,qﬂw@;ﬁ@g}%@_& . ¢577 mmol) and DIEA (0.115 ml, 0.659 mmol) were

pyrazol - i "hydr ol soqui nol i ne-2( 1H) - car boxyl at
combified 88D purifiabs flashl ebjuras chromatographyHENMRC efHp afford tert-

bufy Srp-Cab§uBi 318 Greptibyyrinal e 2 hya by Budfto) 11

8- - uiholde-Z(1£8- xvlatd) (0. 26%Z¥ieldNas a .
P Iy i 1 i 0 DO Sl «
HNMB- (3083 Hmacetpne-dp 8950 (s, IHxB36)(s 15 6-368-3bap, 2H), 8.19-

.32 , ' é\/ﬁ ( ) 84 2 A H e yat-e54_al
8'11‘15 r%nrh ]t(lﬁé%‘??vf ous’ f@i&%ﬁ‘*ﬁ 8;%9%{ )g %EH’) 1%19 Lﬂbﬁmlﬁ%’{)q'zz (m,
1Hg,0%.88150794 h, HEAY, sA6dispRENe463. Os, ), BeG83 .6 i, rkd), &189-2.86
22 C. _Alittle MOd was_added to k‘fv[tﬁ“”)
(m.2H), 1.50 (s, 9H), 1.32 (s, 9H); MS (ESD) m/z: 635.2 (M+H ).
The material from the previous reaction (0.090 g, 0.14 mmol, 1.00 eq) and 4M

HCI in dioxane (5.00 ml) were combined at 22 °C. A little MeOH was added to make the

mixture homogeneous. After 2.5 h, the completed reaction was concentrated in vacuo,

dissolved in MeCN/H;0, frozen and lyophilized to afford 1-(3-tert-butyl-1-(1,2,3,4-
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30 m xture honogeneous. After 2.5 h, the conpleted

reacti on was concentrated in vacua, dissolved in
WORMOBIKDO frozen and | yophilized to afford  PCT/US2007/081098

1-(3-tert-butyl-1-(1,2,3,4- 98 WO 2008/ 046003

PCT/ US2007/ 081098

t et rahydr oi soqui nol i n-6-yl)-1H pyrazol -5-yl)-3-(5-(5-c

hl oropyri di n- 3-yl oxy) - 2- fl uor ophenyl )urea (76 nmg, 89%

yield) as the bis-HCO salt. 'H NVR (400 MHz, DVBO d6)

tetr; 1@501@0@&1*’{150 in-6* Fp, A,fp Pﬁ’g@@q f’%é”?ﬂk‘*?ﬁﬁ“@“ 853’16?23822 (m

ﬂudropﬁanyﬂjm@@(?@ B, 89% melﬂo as thed2-HCRSal( MH MR (S0BRES:, TBVSO-

) & Sbrs. 49828 Bt T 93 & 1Fbes fLe i ey F% 3% (2. 1,

5 I n u
792?2320 ougﬁ% gMEdX"er% (g}(aimEg 5%3726 bt Eum @B.@—%ez@ U 1HD), 6.34 (5

1Hwod 2430 dmE2ENp3.89-A3 5 (n,17H), §,1068. G@GmnﬁHD )1 %(se 9H) MS (ESI)

provide |-(2-fluoro-4- 10
m/7('%Eggﬁ\gsg)ﬁig‘arbaznoyl)pylridin-4-y|oxy)phenyl)-3-(3-isop

ropyl -1-(quinolin-6-yl)-1 H pyrazol - 5-y|)urea
hydrochl oride (0.126 g, 62%yield). 'H NWR SDI\/B 2)
Exgmpk 1(03 Using pprogduig-apalpgo sf%/) Examplg IgExpmpleg B2 (8,130 g, 0.351

oy B B 0 oy eSSyt i o

@- drlr)athyﬁca&ﬁalﬁdﬁ)p)dldm—@-yﬂ)xy}bhénﬂ; -3 (3—1kd)prop}8-11(@u(mhn=ﬁ=y191?1

byrarel-Shires Jydep el s 226 o, B vl By i175 86 6,
09153 B 8 G S 0 00 B R s
THHZ. 443(:1), J 422&{1 d H))8.36.(8, A=, 9.BHz, INB §.BB(Jd, iz 9.2, 84003, 1H),

5. 1ilbrpt 22 B B b oanh- (0. 40 §0sh% 160/ TRz Ry 731 g

mﬁﬁ%%e}lﬁl}?)?]l@%@,JQS%82'E|”EQ£)1}Y)QVQ4QW=HSQ 20 Hz, 1H), 6.45

1.
(5, RS (1 S0y YT o ek iz By 2560 2.7 6-8cbH70 SHY WS (BBI) iz

moyl ) pyri di n- 4 yl oxy) phenyl )urea hydrochl ori de
54%(@%{@ 58% yield). 'H NVR (DVBO-d6) 6 9.42 (s, 1

,921918(m2H) 896(d J—84HZ 1H,
8.87-8.82 1 H), :
Examplejl k: g}mg;rgn quproqqdl)lre egxag)go‘(lcﬁto lgxamglezl ﬁgarqp%lg 0. ;g g, 0.363

mn?_a@jjau;j]ggal?lgﬁe A% (5 IgB g b. 3'8|)mm%5 \ﬁerym(ﬂbme& o &fge\gdé_q+(3jethyl 1-
(quitmlind6-Hi)- 1mpmzc(1eﬁdy1) 332- ﬂlﬁll‘@-4—(2 (meﬁw,lcaﬂ}ﬂ)noy?)pyﬁdl@d%

ylogy)@gen)@):preq hyzgocl'éor};%z ((0d1285 _S%Ez’ ell_@ %%Mﬁz&%‘zg?q} 5_% 9.42 (s,

1Hé29621"5 18%‘?!2 QH} 82955 (dt J:]J%E{izz OHbiz. 873§I,B;zr(lgfi§éﬂﬁ B3 (d1/Z 5.6 Hz,
1Harﬁ’a48)gibds¢tl(ﬁ Rt 5,95, (At P H I 08 2863dy,) © 92416 Ha, 1H),

s fRR g SRR Wt B s b S0k haasy: 10 71 o

J =P@I6,USRoR /1 @R Y09 dd, J = 5.2, 2.0 Hz, 1H), 7.05 (dt, J = 8.8, 1.6 Hz, 1H), 6.44
(s, 1H), 2.79 (d, J = 4.8 Hz, 3H), 2.64 (q, J = 7.6 Hz, 2H), 1.25 (t, J = 7.6 Hz, 3H); MS
(ESI) m/z: 526.2 (M+H").

Example 12: Using a procedure analogous to Example 1, Example B3 (0.195 g, 0.441
mmol), Example A10 (0.111 g, 0.464 mmol) and DIEA (0.0923 ml, 0.530 mmol) were
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conbi ned and purified first by flash col um
chromat ogr aphy (Et QAc/ hexanes) and then by reverse
w@bwse4cby omat ogr aphy (MeCN (W 0.1 % TFA)/ H2ETT/UADNA081098

% TFA)) to provide an aqueous solution of the TFA

salt of the desired product. The aqueous residue was
treated with satd. NaHCO3 (pH 8) and extracted with

Et OAc (3x). The conbined 5 organics were washed with
brine (1 x), dried (MySO4), and evaporated to afford

cor?l?iggd" adgg&r@ﬁegzét%t ﬂéé‘l 1 QG cﬂ}qn?a?o%'ﬁﬁg?)fl @%Qﬁé%%gel7ﬁld then

was trea certifle
by bver@® Pheq) chrmnaibgmphy (MeCN (w/ 0.1% TFA)Y H,O (w/0.1% TFA)) to

pregide gy T 3 Pecliys o of BB ABMERy M GT ohnd Bisoga csidue
wag trezltga/ %Mtheéaq} m&@@§ &ﬂ}'[ ) bkd Sﬁigécgef \(N%ﬁl E}%RC( 3%4%3 i%mbmed

org@mcs melye wmes wsﬂm @m(leﬁn drmril)(Mﬁ(hB -2gd syagargted g affgrdggoduct

0.8, -}:ll"gzljhflﬁ}] St %eg bhdd, éﬁx?)%ef%(a%e afe &‘%a’téd;}vg]é thificd PN HCI

(. 97 Fﬁﬂ Z 0343 .38 afford 1- ﬁ)&btﬁylSQ—(qLﬁn(ﬂﬁkﬁ-m) ubﬁayraﬁo14ﬁynsa,-(5-(5-
% M5 (ESI) mz: 531 nq_lé& .
chlgpy iy % SR Be A o 62 Ewa/mp@d)l b e Rl salt

|
o SO T RO, 1B S0 T (AP b
8. 89+H1d(m, 1H), 8.42-8. 41 (m, IH) 8.36 (brs, 1H), 8.33-8.29 (m 2H), 8.15-8.12 (m,

1H$7§$ﬁi§§,t@b:{§5’ 7ha b4 B0 H; §58 P57k RISl byt 6.52-

t -+
O B S B R o d6)
1.30 (s, 9H), 2 50 (s 3H), 6.47 (s, | H, 6.76 (d,

gl 1Bk 3ol Bhiogols ROkl ' phalf 3 30 me. 0226

mngol?‘g]Df]ﬁ\ (|73'|)mg,805@6 28mbd, aﬂd"Exaﬁ}p% A(l@ (6]31&1)& 0.25 mmol) were

corpbiged gy zﬂeﬁcs4l¢(3zter%lmtb4+) (q%wpwi)ﬂﬂ-pwwé 31)143)-(2 %/S oro-5-(2-

BB ALK B IRTE B

(DVBO-1,5 0360s, )| 2.5066.3HRS. ct:’oqs‘pliﬁﬁoﬁ 'amoﬂ puﬁ); 6i86ch. 90y (m, 1H),
reverse phase col unmm chromato Ct1

72955 o EDp B9 (Ao PR-Sr iy, HD). 837 (0. 1HD, 8.44 G, 11, 8.50

d, ’i'}gyé 9% g& 1?18% o3 2&2@ '1@ 82874 @11%1“9/% giz’tlbﬁé' (ERYY thk 544.2

henyl’) Asal't he r
(MaLH§)soI ved in 3M HO and co-evapor at ed vvlth i sopropyl
al cohol (3x). EtOAc was added to the residue and the
solid was filtered, washed wth EtQAc, and dried

EXH TJ 14-2GYHP 4 r&QH@*erhnalogous to Exam%le 1, Example B3 (0.10 g, 0.23
-tert-buty qui nol I'n- 6-

nmloJrB pljnmznple BJS&I ()’533m(g211£23lm1n@@15 a(n)d @H%lr@i&ymﬁt 30 pymely were

COITE] % 4%%&'@/&&% %ﬁl\%% 0(%95%0 % ﬁr_i)%ﬁ t%' t%% 1-(3-tert-

but%rlfﬂ (qulik@l(ih E‘@}PQ@%%BDQ%I)%@-H&&@@(@@@Gﬂ&yﬁﬂ@@p&ﬁdm3
rm 1H) 8.23 (brm ZI—{) 1H),
yloxy elqyﬁurq:a IEA spltz ﬁl(ebqeﬁ;fiue |wap|)dlssq vg@ n( ;ﬁ\/l gl%l ang cgg:vaporated

vy Sopgt aftnfo G, B0 wEL g8 gtepuufho ety e

wabldthith EtOAc, and dried under vacuum to obtain 1-(3-tert-butyl-1-(quinolin-6-yl})-
1H-pyrazol-5-y1)-3-(2-fluoro-5-(6-(hydroxymethyl)pyridin-3-yloxy)phenyljurea HC] salt
(40 mg, 34% yield). 'H NMR (400 MHz, DMSO-ds) 6 9.15 (brm, 1H), 9.05 (brm, 1H),
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5 Exanpl e 15: Using a procedure anal ogous to Exanple
1, Exanple B9 (0.120 g, 0.281 nmmol) and Exanpl e A7
W@ 200886803y, 0.309 nol) were conbined to provi deCT/US2007/081098

1-(4-(2-
car banoyl pyri di n-4-yl oxy) - 2-f | uor ophenyl ) - 3- (3-i soprop
yl- I -(quinolin-6-yl)-1 H pyrazol- 5-yl)urea

hydrochl oride (0.101 g, 65%yield). 'H NVR (DMSO d6) 6
9.23 (s, IH), 9.11- 9.08 (m 2H), 8.77 (d, J= 4.8 Hz,
8.6BHprm 81133 8(2, (bdm, BHY) 823 (brm{HPil),B. @5(11(1 le)Jﬂ 92’ (@1, H&i), 7.73 (brm,

1), b6 fmg 8iifn 24 tad) =302tz 115) 6. @ }@ 05 5460 (m,

7 M4 Hz, 7. 20 dd, J
2H|)'|ZI 3(1(5%51% M%J(Egﬂqn!stfﬂil(lﬁﬁ-H )J i 6 s & (1H)

6.45 (s, 1H) I\/IS(ESI) mz 5262(M+H+) Exanpl e 16:

Exeetel® Bse Habir s eatn i Eeadate b iagms BhuDoiitg 0281

mrAdlY abll Bxalnfyile 7 (Q0% B |3))9\&ﬁ1&16 g ﬁa@moﬁ&ﬁhédnto%@ad@h -(4-(2-
m.) and heated overnig t at 50-55 C. Water was

Carps@owﬂyndlarﬂdylpﬁ@ %ﬁ%@@péemaé)s%}cﬁoamhwwnolEt-Mé) tfé-mfrazol

N A S e R RN SIS

9.08-(n3 2Her 8.7, yi=4.8 quwﬂm 531ccﬁJ»&léei=1zHiH rwsocrsrhyjoﬁ 1H),
(2 fl uoro-5-(6-neth yridin q{%ﬁ eqy ur ea.
S0, 7 GGz TNBOBE. Ul D10 7501 oy o GGt O, 3.43 (d, /=
[ eft tay, [ _
240D, I3 Sad P ari e 1t BO0T PER0 2t g, 10y 05400, 7 -
9.6y L&), p QG4 (3 €H); DB (ESIPIm/22826.2 (MBEHNY, 52% yi el d) .
"H NVR (400 MHz, DMBO-d6) S 9.38 (brs, IH), 9.27 (d,
J= 2.4 Hz, 1 H), 9.11 (dd, J = 1.6, and 4.8 Hz, | H),

Ex§m§fe 6 U]sm'g2§ EQ)C'E? ]an)ﬁn)ggl%zlg)o%%ﬂn[j}} I ]’?’xa&gﬁﬁ ]!3131§85|_ﬁlg 0.19
mrla)l)l,lE({aiupIEJ Al3 A2 wugd 09192 mhmol) lankl) DIRS (2559mg( dcH2 Inmol) were

Ao RO b Sk g < s oo
andléhd ) mixfwd dad Sxtrabtdd)wit?ERIAE %(x 360 mL? (ﬁ%d((Mgﬁﬂ) cofBentrated in
(ESI) mz: 511.2 (MH +) anpl e

vaqyp odwd pyiélieth iy d@&@sgqlocc@@amheomatomalm |t@s oBQm( 413-tay;butyl-1-

oy B Ty P A 0 by B s,

Therpjodticr tpgacedi wiehh 0.10M aq HCI solutlon to obtaln 1 (3-tert—buty1 1-(quinolin-6-
3-is pr | -1-(qui.nolin-6-yl)-1H pyrazol -5-yl)-

yl)\]}ﬁ( -PHOE] éﬁ%éZﬁ@pF%éiémtbgm in-3- -yloxy)phenyl)uréa ‘salt 1I~(I)CE salt
(563111?352%%%& A ?ﬂ\m‘% L6y Mady, bRyl %ﬁé@ o@rﬁ)%&h&ﬁeﬁ 2.4

urea (1 yl e
HzDNEHO9dE )(dd.b/ 9 1@57 a4 8]Hz—|)1H)88 97(4 ofcs 8 0 Hz,4H3, 8.30 &1, b= 3.2 Hz,

(8726 = 4. | 8.64 (s, |.H),
stk @ 58 e tty 328 ol B0 2 G £ (A v gin Kgpd op iz, 1m),
798 (@d J&%é &EdeBHzB 1H3 P83 (ﬂdZH}] 72'688(d3J—48 @H-z'Zu{b '7032 (dd, J =

024408 Hafl ) ¥ 76 @%(xpdlﬂn A Zﬁll-()sq 317}, 1GOOI WISAESD iz

| M), 2.95 1 2.78 (d, J= 4.9 Hz,
s1E) Qﬂzﬁ (s, H) 1.2§3m(d, AP Hz,(6 H: NB

(ESI) mz: 536.2 (MtH+).
Example 17: Using a procedure analogous to Example 1, Example B9 (213 mg, 0.50

.IanE), Example A6 (145 mg, 0.56 mmol) and DIEA (0.09 mL, 0.517 mmol) were

combined in DMF (2 mL) to provide 1-(3-isopropyl-1-(quinolin-6-y1)-1H-pyrazol-5-yl)-
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Exanpl e 18: nCPBA (1.07 g of --70% 4.34 mmol) was

added to a solution of Exanple 10 A18 (545 ny, 2.17
wWOore@B/p46003 CH2Cl 2 (15 nl) and the sol uti on was BET/DSa7/081098

at RT. The mxture was washed with saturated sodi um

bi carbonate (3 x 20 nL) and brine (30 nL), dried

(Na2SO»4) and concentrated in vacuo to yield 0.65 g of

a tan foam which proved to be a m xture of the

sul foxi de and sul fone, and which was used as is. In
3- (ﬂ-;MylﬂE(Qt(yﬂa&mlmﬁékaﬁlXp&ﬂdmLé ylhﬁ?)pfhbﬂﬁﬁﬁ‘ed hE94cﬁ1$d@3% yield).
IHsuI f(iXI de/sul fone m xture

DRIt 45 65 L s 0 5 Ao o3t b7 @ 1

- dj t t t t =
4?:}0{& % Hjcg}gc:ﬁé 1?%2 SjWl) 8 4ggt uréa}t% gzlsodl u ?Ig z 8&1 =90,
2.4(125 | HiL V.68r(dd ok + 8, @225Hn;1_1) H),dt 4%, qmazsm) 1 H), 733 (dd J=89,

2. 6&%‘3‘3{3 [;ngx @h;ng‘éalﬁ ! ﬁﬁ‘d7 PaG ol &9 23y, 665 F 1)PLBS T, 1 1),

2.78+4 3r-20n9z 4 F), @@@@@m}(wzg\ﬁd@&w P! 6 M)V {:‘Esmﬁfﬁessﬁ 2
trifluoroacetic acid sal my, 60% yield).

(MtESI) mz: 235.0 (MrH+). 20 In DMBO (2 nmL) was pI aced
Exanple B3 (159 ng, 0.359 nmol), D EA (139 ng, 1.08
nmol ) and

Ex#mpR-1881 OPBAf(I 1000 €00 W) 34Nniet) ydsrpid édriodi S"dﬂl.ﬁro@rﬂfmample
trifluoroacetic acid salt (150 0. 431 mol)

AlAme dd miaehdy Q%acéao(lé mBy anh ﬂ@rﬁoluqoﬁéﬁasatm%@a RT. The
)%@%r%‘ nft\pé/she@%astdﬁmgtgé séﬁ‘r&m HickE na 3te)b Z(J.é é‘il%tzgnﬁgt%éﬁ%ﬁi mL),

aturated sodi um bl car
dridalr (Na@S(()B Qndicyncedtrated i Na26® yield 0166 endfratie dodh, winch proved to

be \illa%}?q;%;] S‘B&ﬁ%,:sufomflgy O%lﬂﬁ}jngcm nB}tﬁolgr az?sh}ﬁs 33/ g dIn 2.0N

o

memwanﬁﬂf&/mm@ Im@ ks pl%cédzmgdﬂtﬂfe%l@fok%eﬁshﬁﬁiéqfﬁﬁ%ﬁﬂe%myg 22

rimdin- I oxy)'phenyl )urea (93 ngy, 49%yi el
mﬁmf(mwmghia@w G, TigHnixte Seis 20ged (quTddmm with ethyl

ace%_ﬁ &S?n%&ll_%%hfid ?\uﬁ] %cmn(]‘ (aglzl (gk 6%1]5% ﬁﬁlturzﬂ%ld s%g%%égwgrbgéate (25
mL§ ﬁild Biitis (B 40),( dned- (Ih‘BgSCﬁ) 48ndehtrated M vadio%hd(jirifled By, reverse
9-9.21 (in, 1 H), 9.47 (br m

phage 6@1rgm?@g(a@hy| i melﬂ) @@%15314)ﬂl#ﬁf@@hesggy)zi\lmthﬂlwnmldm%
a0 0B Q4F00° O TP AAE BRSPS, g

( 85111@1\/{5@ 2D mInTweds) pladedafydapRIB3 4Homg, 0339 nmol)) DDA (139
mgy o%ﬁ)@g alnﬁn O 44 mlgm\rqlg-rfi?ﬁtgo?‘op {egggy)-N-me%OyémMm- ~amine
mﬂ%@%&;éﬁcw&@ séit (254 TR, DAATLRRIPY Ml Andosé! W3 WRASEY kd 50 °C
overmginy they ldilited quitinethiylnacgtagd §251HLpywashed wﬁhyil"/) gitea acid (g0 mL),
sah%%tgtguc iun\/{’alaslca{rﬁc?naattee%owﬁﬁ_s] alcl)d %ggévl (ﬁ) m‘ﬂ) ']P agébﬁncgn%entrated
in vichd ahd p&ﬁﬁ’eddrbﬁ Eol(lﬂﬁt dhrbraiioBRbRY kd dielt A(¥ t@xyhphemhiholin-6-

qui nol i n-6-yl)-1H pyrazol -5-y

yl)- Il-ﬁl('i?}%%ﬂoﬂ 5(3@)25)16%"5“@83%'@ -enghhylanipqyrimidang- W)pheln%fl)urea (93
mg 56 i%%%)hd ’i.%Mﬁz@M%O@‘i? 131084 d?'sfkﬁggg@igqé%)ggg ,(s]’ 1),

6.5B-H462 ((an‘s J1H}, 6791—6832(61' (ndéHJ, 'ﬁ3:2-.787|'ﬂm, 15))‘0.948.0]57(3(,%),]8.23—
= 9.2 7.97 J = 2.4 9.2 Hz, 1
335 oty s.49 @ Ty s (016 899G 4B a1 9% i o1 0 A7 orm,
Iy J1T8- JEAD 11.6 Hz , | ,
1HR9$EIETS for . 1Hf; s (88 w8 2y, K
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6.60 (d, J =6.4 Hz, 1 H, 6.43 (s, 1 H), 6.17 (brs, |
H, 2295 (m 1 H, 2.87 (d, J = 4.4 Hz, 3H), 1.27 (d,
W@ 2008080 , 6H); MS (ESI) miz: 512.3 (MrH+). EXHKIP1087/081098
20: Using a procedure anal ogous to Exanple 1, Exanple
B10 (0.13 g, 0.314 15 mmol), Exanple A7 (0.086 g,
0.346 mmol ) and DIEA (0.12 nL, 0.69 mmvl) were
di ssolved in DVSO (1.5 nlL) and the m xture was heated
at 55 C overnight to afford 1- (4-(2-
Exﬁﬁhﬁ;hﬁl@)/'m}ﬁgi Aipfochditk maylbg&:sf foupx PR Ny | Bxadayild Bgecstsyﬂng 0.20
(Eé(ﬁlnolm 6-yl)-1H pyrazo %‘Xéurea (0.088
mnwim mpin A9 (R BR0 srnel a{uéDé (@5 Pien B el \gfamwmbmed

in RS R B et G5 deb- g b g aiGicja 18 hhenbfa--
isoﬁro@@f-(-@quiﬂolﬁ:—&y&]l—ﬂi—pyﬁzblﬁ_—yﬁu&é. (The pdoducbwés hl?atedl with, 0.100M
2q (] solign tosotyaing o2 Hugip-4- tmerp Qamino)gridyi Figkyohenst)3--
1so%rogyﬂ"? (quxﬂoliﬂ)—é irf) ﬁi~p§1‘%§ol LA yﬁurjeg HA- sgltggz rng kRos, ﬂela)'L 'H NMR
(408)VHg, DM&@#&)IS H 7 (S?. 1614, 9( i (bl‘S :1}?)., 8.9Bi£dd, 2]H7 1 212112(54 @tHZ 1H),

B Gfre St I 2 Grolih i G S IDER TN 1 92 He

1H§Ex/a9mtd@1 B2 1.4 94hdm2 H/ 3H) Mol |d, O EA I(I:lzﬂﬂ)rm 64Qd@33 4.0, and
and Exa le A21 (117 ng, 0.448 nmol) we
84(;1@;@)1-})@33{14@,, 3.4, andllﬁHz TH), 7.07 (dd, J= 1.2, and 8.8 Hz , 1H),

6. 6§ (§1,|3J L%UI 1519“%131 J, 643 (QUAPY I &/ i o PYhatR), Bs¥ld 73 44 1z,

3H}, rtezmwaramﬁnyﬁmynwsmasmnw 6X33 meam))ur ea (140 ny,
67% vyield) as the 30 hydrochloride salt. 'H NWR

(DVBO-d6) 6 1.30 (s, 9H), 2.81 (d, 3H), 6.45 (s, 1H),
Ex%[@ie %@9?%@1&0@ r%‘?&iure@n%g)géuﬁg) %fﬁmﬂfé)l E&aﬁ%ﬂ%\gﬁﬁ 6.1 g, 0314
mnR0)) SE-0v6Rle 3A PCT.08520 077458 1098) alld—I)DIE& GUlBm3 Q.69 n3hpl) were

disgplgg %ﬁﬁssﬁ?zliﬁ% gntjlﬁ}(rg "airpb'i;?a’s Ibgatf}%gﬁg%élg OVt 1p afford 1-

B-Aaiy)ldsfl CR@UéByian 1hS6-D- 1 H-
e O

yléurﬁw (Q @)8803795556 yigl Bhlmtﬂs )com‘r@d o ﬁ@ir%@andlag HCI salt by

reaﬁtmfr%ﬁgéfﬁm HOWdioxane. 10:59 AR, [OMSOrdd §.0.37 45 1D,

9.18- g(pBJ(Iﬂomm@oxB)ph@w})zunﬁg 8. :m/gr g&hs GrﬂszPDOS ai@s dH), 8.21
43% yield). '"HN DVSO-d6) S 9. 20 (d, J=
(d,¢1% 8 89I-I@41H)(8|22ﬁ B me H,7.91 [y, Hé) g8 @, II:I) J-@ @1 i 1.6 Hz,

mé 7“52? u? %%ﬁ%l%ﬁﬁ?(@ﬁf«d??m ﬁzzngi%g&o's @ﬁ) 9.2 Hz,
IHa 618t (a, 1R), 64 AH) = 7S B2, 110y .1.25 (5 /8= 4.2 Hz, BHIOMSAESI) thilz; 512.3
3-7.90 (m | H, 7.76 (s, 11-1), 7.43-7.39 (m 2H),
(M H3h_7.26 (m 2H), 7.20 (dd, J= 5.6, 2.4 Hz, 1H),
7.06 (dd, J=8.8, 1.2 Hz, IH); Ms (ESI) mz: 528.0
(MrH+) . Exanpl e 23: Using a procedure anal ogous to
Exiupleplb  Usingxappicedudd ag@bgony, toEGanplerto Exampla By (9%, 373

mngcﬁ)z DEA ?IﬁomrgT]TB.l9§3 and B)l Eﬁ‘ ample KH ?ﬁdl Ilng, %@ II?I?lgl) were
combined to yield 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-5-(6-
(methylcarbamoyl)pyridin-3-yloxy)phenyl)urea (140 mg, 67% yield) as the
hydrochloride salt. 'H-NMR (DMSO-ds) 6 1.30 (s, 9H), 2.81 (d, 3H), 6.45 (s, 1H), 6.81-
6.83 (m, 1H), 7.30-7.35 (m, 1H), 7.43-7.46 (m, 1H), 7.91-8.02 (m, 3H), 8.19-8.21 (m,
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15 heated overnight at 60 C to obtain
1- (2-fluoro-4-(2-nmethoxypyridin-4-yl oxy) phenyl) - 3-

W@ 208067000 pyl - | - (qui nol i n-6-yl)-1H pyrazol - 5- yPQUDE2007/081098
HCl salt (54 ng, 49%yield). 1H NWR (400 Mz,

DMSO-d6) S 9.35 (brs, I H), 9.13 (brs, 114), 8.85 (d,
J=20H, | H, 874 (s, | H, 835 (dd, J = 1.6,
and 8.4 Hz, | H), 8.25 (in, | H, 7.90 (s, 1 7.74
(d, J = 8.4 Hz, 1H), 7.71 (brs, 1H), 7.29 (m 2H),
1HP. 861-§.83 (] BH), %688.660(m, JH)/ 821, 112)9.1729.66 (fnS 1H),2028 (br s,
2 (t, J=7.2 Hz, 3H); I\/IS(ESI)

IHPTE)244(§5@'IB{V(ME$E|;WE§§%I(Mﬁ) Usi ng a procedure
anal ogous to Exanple 1, Exanple B19 (150 ng, 0.329
nmol ) and Exanple A2 (94 ng, 0.362 mmol) were conbi ned

Exnmpparmﬂ denda @ﬁ}ct:ém‘e-abﬂlbgdms to Example 1, Example Bi4 (0.125 g, 0.291

)é%%h}’rgﬂ A;170 56 5&9 1% &90”5[2(9 'A’n‘(ﬂé). PiTER ﬁglpélgfi% 4P r%wl)if))}r (4-(2-

carbz%é‘yl?ﬁuﬂn mhqweé gilwg%a&g%wugﬂ gﬂérﬁ&%tpgqﬁ?m&lég gﬁl%nyﬁgréh

hydfmhlmmo(ﬂé’fﬁ 2343, wﬂdnéH(rﬁvIRl (maso%nm zo@d, LB, 6I H:H)IH) 9.04
@ (’ 79 QZI)Z?HQ@@# 45 8(7 2y ﬁi} g5l éngi;'{)( §,36fdt37 o& 2 1m),
$38(E0. 37 0, by ESE 00, g 20t il 1.
Hz( N7 03-39 (a4l H)D7 70 (8/16860683-7ROTMJSRD07.3 b8 L0981, 2H), 7.20 (dd,
T =550 B3, 125 7 G5 8512 Mot B NS R ot iR

0.29 nmol ), and DIEA (110 ng, 0.84 mml) were
conbined to yield

Example 33:y bistigm pecedure apgegaiveoHinample 1qiExample B9 (35Hag 0.02
n‘uﬁ/ch)) 'E%m‘nﬁfle IA14qu7 :2%_11)1/1?15)1_) ]ﬂ:‘d DIEA wverg copsb&r}eéiam DMSO and

I SOpro pyrazo

heamddseekiglardt & °€BQ} artgamd@%—ﬂm@bdl)—(z-mHhEXWd(IDA@mx@ﬁ)heﬁyl) 3-

(3- ‘(SPﬁ’fOP§1S}) (ol yﬁ—# 91%1 ereis Ho s @%) mﬁH)“g% Vield. 'H
NMR §1007M%i%( msélzbﬁ) 5 'é 3%%& %{)( mia |(H)s 11&), ]86858%1% £ mo H%, 1H),

8. 76@3 11B) §.39 (¢5J9= 16, Q.rrd 8 4|—H§z IQI),Z&ZQ ém 3H)H§ 90 &, 421),('&74 (d,J=

s d ORI T, 135000 Snbdhls. 0 EEhre B8 Hap a6 G

3HY1.29. (4681), mel), sand2 Bxasm); el\/IISJ(ESI)Qn/;k1§5693 (M+H9)1 mol )
were conbined to provide 1-(4-
cyanopyri di n- 4-yl oxy) - 2- fluorophenyl) 3-(3-isopropyl -1

Exsi.égt%i_&? 'I\}'éﬁ%%}%&cﬁg:uzrﬁa%é@@% (tmgﬂ;ﬂ&{,%a%l@%%%so mg, 0.329

muiod aéhdl(%z@yﬂa M(:Qﬁdngg -043|62| Iﬁmyé)))-\ﬂeré lcumbimlpﬂ] gcnm:o)fid&- 1(-G~iegtebutyl-

1D I b B el N e e s ety by pyridin-
4 ' ' 0l ) '

4_}%5{ g&te eg 2 g}aoﬁi?%ﬁdgb%&&g Elgg%n%’rgd%m% ié)éd%gg&%{ng t E e 4133

(s, 9 ERCT.TD(, ﬁiH()IF] BI0B (Msi—lhéaﬁl‘?e(sl, TaH), §002C7 . omg;} N3, 7.19- 7.2:]) (m, 1 H),
vVer.nj , o] e re iaon s _di t

73846 Th8 hs & SHETPLE By meseBhb ol Johl g HF87 Bhohan. 8.50-

8.5% €439 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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m.) and THE (20 nlL). The conbi ned organic | ayers were
washed with brine (20 nL), 20 dried (MSOH),

wewsesoat ed i n vacua and purified by chromatRQrE§97/081098
to afford 1-(4-(2-
car bam m doyl pyri di n- 4-yl oxy) - 2-fl uor ophenyl )-3-(3-iso
propyl -1-(quinolin-6-yl)-1 H pyrazol-5-yl)urea (0.019
g, 17%yield) as a white solid. This was converted to
corresponding BO salt by reacting with HO (4.0 M

hﬁf@lzs)x Rfhg al x%c&ﬁ}ré andib%dW% Exah?(& cd6Exa'in91 9 (R0 mg 0.28
2H), 9.36-09. S3a’ g rg
Emnlemﬂté q.me, |—929ITH)HOI)8 aizdl QI@A jl:lCBntg, 184 mmgl) were

oyl (3 2 b oS-

1soﬂropy121-4qli'rﬁ0hn1d5=l)yl) ]]H—@S)ra(zdld5 YUEre8 hﬂfdroclﬁoﬁddrl(& mgH)O% vield). 'H-
NN@R&EMSQ"’&) E:-rl} 25 id»gﬁﬁ)z 2593‘ (P el 1@&-& 4 ](S 2@{)( 8, 8536*8?6(18 1), 7.32-

I 0
7'32@%’ aﬁ?’g 7)as na ngg%)lﬁ gx%m ?B% 7%m gn’BgH %19@9 18 (m,
1HRE. 33)(029}1) f0! (y,, 11D, MQ( &5 1HY, 8.87 85 er1)0|9)1569111|6 Enamﬁb €9.28 (s,
(74 ny . 1) . were 105 WD 2008/ 046003

HbSHA oD N BRI TR 3 gi ve Cort- but y

6-(3-tert-butyl-5-(3-(3-cyano-5-(pyridin-3-

yl oxy) phenyl ) ur ei do) - 1H pyrazol -1 -yl ) -3, 4-di hydr oi soqu
Example 2fe - Ui glp-reegadoseydratogoi8® Exgnple 19@Exawipdy BING200 g, 0.468

ol ek P a3, G0 10 R 3L b apearie oo

cya%ojdj]fﬁmﬂ)42}1%(5?121ﬂﬁ&bglggxny%§~Wfs@%@byllrny%&n§1% ?1)%{3%@& -5~

ui nolin car

g3 (GE38 BUBBTOMEER et 0 h Ly o unti | Che

I t t
201 PP i R4 38 SRR A ot
1 Hgordza1-9hil keaw@ s 08 1, 0120 ahaﬂol\)\faﬁd\Ne&cbejﬂc:}(qﬂemerm)O72 “ghe 441 mmol)
solid s. col L ect ed b%/)rfll ration, with eth

weyepdiggojvednig MiePEG (44 makk dhamenny pestate 6%99 2 0(015229 gipl) was

ddk and ti ¢ tu heated at 60 °C under N t. Th leted
e T s WL 0 e Naypisye e complee

reactﬁ}n( wyy didtited 8rithl Oy § lgﬂrml)ybasmﬁ@hby Ky@@gcﬂxtrawted: \na‘réal EtOAc (2x30

1§ 3 10 A e doBiegor Bofst e Easy B B JRins 20 mo)

dné?ﬁ S_D.D/IéS@A? é’on%@hé:%fﬁdl l% varuo ﬁldggu.r(ﬁed bl éﬁ}@mZm%ﬁEgy &ftaffdri1-(4-(2-

carbmmgmimémdﬂl 42Y11H}Y) bﬂvmophenavl)(iﬂ @omppyi B{(@rngingryrhH-
pyré&tw 8%.}'%&9 ((éla]l% %])H)I‘?%S y?ei%)( %%541)% n;e %oécg?%aésw&ﬂso%verted to

coraspmmxeg 2| shblh?greactnfgowﬁﬁ H €] aﬂalmgwwdlbmna( mpd:qe) 1H NMR
§A35(95m_;j§ @) FEHAM(158 b 3&

'I%) FeP 'ERatip)- € 39%41@9 Y, 93048/ ke lzaide 05 (3.7 =44,

1.2%%]‘2%1?@7&@9”@0 Hz 1H),868 d,J= 2Hz, ero) ﬁg‘rj])g?,)‘f 20Hz 1H),

am nopyrimdin Xy) - fluo
8.28(d,-buyd Hz, DY), @q@r&w (m, zHy|7;921¢fL By 20l 5Hy) J. ﬁﬁééd =t 4,

1N TELA S Gl 8 B 4\ I, (00720

(mJF)61.88 k& v # 6 B)HZ, 6HIIME.(BAD) 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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(m I H, 7.32-7.37 (m | H, 7.91-7.94 (m 1 H),
7.97-8.00 (m | H), 8.20-8.23 (m 1 H, 8.31-8.33 (m
WA 20dp/0468086-8.39 (m 1 H), 8.45-8.46 (m | H),PCT/US2007/081098
8.92-8.94 (m 1 H, 9.18 (m 1 H), 9.45 (m 1 H),
9.66 (s, 1 H, NH2 mssing; M5 (ESI) nmlz: 513.3
(MrH+) . 25 Exanpl e 29: Using a procedure anal ogous to
Exanpl e 1, Exanple B9 (0.200 g, 0.468 nmol) and
Exanpl e A15 (0.113 g, 0.491 nmol) in presence of DI EA
corﬁ@méc? 9 m;o 0. giv@3 nemdbutyder e ee@rbtbad11503aBfguao-5-(pyridin-3-

cyanopyri di n- 4- ond) fluoro hen
quxwaﬁ@éwelﬂo)c Elﬁwmﬂzphl 1119&53}?0&&161 ey f&fiﬁrt@aboxylate (83
oil. It 30 wa

mg( %ﬁ%é&?@d ?glgq%%ll)?%%g%% %Lﬁds slal t by react isng Wi th
HCl In{ €HCM (Bmdj wasplacedl tet-bugy]. §-(3-tekt-DvR- IO B-bFdnp-5-(pyridin-
- %& S EIg BRSO Ak FESise i pHse b pylate (83
M&n@&bif d H@l ("g) GW'% Bﬂbbié‘d hl)te rgac'ﬁgn (r?txtul’e 'unal %&B@luﬁon was
satmyi;edgind (ﬂle( &;{)aj.ltlojl wasgh@ stgreqi aiHBT ﬁDr {4-|}Jrs ﬂ@@elqtgmlonjn mcuo gave a

soltddghzcﬁ gas}l_lﬁ'ghérate? %1%&&33[ ((ge m];)_. 25%6(‘ %glkg Xvag H?I%ctecb%g filtration,
wakited |2wg915 efhddd (Qddmli,) % 7aﬁdg d%aedg ) FEffora |‘D (3 &rt‘llﬁltjflsl (1 2,3,4-
tefq@lzdrmssqls@félreﬁvmﬁ}?w@n%wa B C)@gpﬁg@anﬂmow@amheﬂﬂ)ﬂrea

hy@OIAERHTA S FOARR, B3h iR TRH SR (8 Finfe, Dhi8Bo BTG (s, 9
H)j H0EHO ((11,41 H),)3.38:3.40 Qml, € H)n 4286530 6e, DH)D5.EA(Y, 10H)L 7623-7.24
(mlb}ié,_i% TR 't 159, 958 HPa 4 iy L7 BY ) 2 by (ol B, 1

ssbtsosf4§}§01| H§ %9 (1§ 1§15 (8?91 (L erHy; bl«!@}dﬂisﬁtdﬁﬂ Sllolw@,XYHP MS

pyridi n-4-yl oxy)-2- fluorophenyl yurea (0.1

(EWZBWJ;MS@V@)(MﬂHBi NVR (400 MHz, CDC13) 8 9.02 (brs IH)
8.86 (d, J = 8.5 Kz, 1M, 7.65 (m 3H) 7.27 (dd, J =

Expmg}e 2% H@gmg &d)rozaednrel%xalogogs}_?qzllxqm%e 1, %‘Ixég'Pi%A:”% (%g 0.428
mn@ol ODIIER éiSEH)mgéAfl Ji nﬂxﬁ‘nl‘)E a0l Exémﬁﬁ ﬁ§ (19@")m|_1g Op.367 (nﬁnoi) were
con;bﬂngd | f@n gm‘e 1 (5}_?2 am1n0pynm1d1n~4 yioxy) 2 ﬂuoropheny -3- (3 tert-butyl 1-

qu&noghix é—{{) Ir}f) lpjyllé 1|5 §'ﬁur|e£] ﬂgzgirocieloxdg sa?tﬁ(l@é rrﬁlé 048"/5 y¥ela) &I-f NMR

(3dmut4yﬂz%dl)m<bnyilg)sa i g Qggy;) Hgtdwd JspY rH)d 61654dyj=oﬁg)sz fH) @91 -6.94
en urea
(o} BA LA oy D, ?flo” a5 o8 00 £ 247 231, 1 ),

ssﬂiaomlmzo‘g?ﬁs‘é‘ét( 1(1%) mg)swgﬂ ﬁ%%@%ﬁ%mdwls(m

separ at’ed dvvas irté wat er

1 H)H} 8 (iho! §i)ve6@esi H)| HHEdnissiogubtS (ESI) m/z: 513.3 (M+H').
1-(3-tert-butyl-1-(quinolin-6-yl)-1H pyrazol -5-yl)-3-(
2 20

Exhinp® o 4uidy (afpfslééaﬁwaﬁﬁt ha RYEL sthpredr, ydxﬁiﬁﬂ@hg Yy lzb@ rgeo 468
a as a white solid (0. 91% yi el d)

mnHy andvBpB)AE ©. ldﬁ & Br@l ‘Hpl) 118P9?$6I(Cdd>fDJEA @. 1% 9 mL.g).1.03

H%);.) I}Eelf% qu}n%née%lgo (a(flfﬁrd] 2]1_648 (%cy@:;b;z}a'lgaQn 3 ylo )Qzﬂlll_?zroﬁhepyl) 3-(3-
1sobﬁopy171-@@1ﬁ(§|)ﬂm-6~}1):1§9» yfhzéi-ﬁ?l)urésa@) 233 . 2008k, asJa solbBess oil. It

was converted to corresponding rPICi salf by reacting with HCI (4.0 M in dioxane, 1.0
eq.). 'H NMR (400 MHz, DMSO-dg) 8 9.19 (s, 1H), 9.09-9.08 (m, 2H), 8.73 (d, /= 8.0
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=2.5Hz, 1 H, 6.8 (dd, J =5.7, 2.5 Hz, 1 H, 6 48

(s, I H, 5.40 (t, J =6 Hz, | H), 4.50 (d 25 J = 8
wWOH2008044003 1. 32 (s, 9H); M (E 1) mz: 527.2 ( MMET/PS20071€81098

free base was converted to hydrochloride salt. 114

NVR (400 MHz, DVBO-d6) 6 9.31 (brs, | H), 9.23 (m |
H, 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, 1
H, 8.27 (d, J =9Hz, 1 H), 8.22 (d, J =9 Hz, | H),

Hz81190 8(68dd, J=5.0Hz 2419, BIB2 (4, J 2.4 Hz, 131)( 847 (d, /~ 8.8 Mz,5H), 8.16
Hz, IH), 7.43-7.37 (m_2H), 7.34 (d, 2.8 Kz, 1H), 7.12
(& {92 Hp, 1161, 550 (66 45 21 STz ATB7 $8 (0 5.0, 48 T 110,772 @,
_ ; L % 008/:04
T gt 7 et~ 128 . 25 1A M8 R 184390 7.05 e,

J =z 0%y Huzs 1 HY) 6B6aspl 16), 2, 95&@@1)91 BZ(:'d (o= 3a Hy, 6B0)88IS (ESI) my/z:
[ ) a}nd Exanple A31 (0.26 g, 0.98 nmol) in presence
He-hyl pyrrolidine (catalytic anount) were
conbined to afford
u - |
Ex%&%y%dphgﬁlg %_ér&eghﬁg%%r ?f@ Ef Exaémé B3 (028, 0453
mnro ) -abid Fixpmpda ALY (2658 g, 5)4%3 nyinel )ﬁverermmmmauldnd?ﬂM\Séls( 4 mL) at
treated with nmet hanesulfonic acid to afford
70 $C (i2-frésgoceocfDIEA ( 0.176 g, 1.36 mmol ) to provide 1- (3—tert butyl -1-(quinolin-

6] >irﬁ? PP RO b s B b ﬁé’%t@%)-z
b ERR Tt THANE AP ep QRS 5

8. 86 (@ Hz.8.94 HA) 1HE A& (rgfiﬂ—l) \;725}’5@d4l HZSJ 44 H)z, 13) 3539919 1H), 6.89
(bré)ﬂ) 9ﬂffg711(lai6b3:((d¢, % 245Hyz, TH)66.65 (8, lPh) 662 (4, HM 471 (s,

21 12468 orhy, ks «f 983, 6955, 35y s Gmgh M o Wi ). P

6. 4A (sSlutibn Hpf B(Deri-latgl-1-{quiholind6-§1)- (Hrpyrhzdl) 5- y13~39(14' ~(2-((tert-

buq@ggetklgpsﬂy]laxén@tﬁ)py@%m,‘i ng%k%&lyomp%en%ago(w 19 mmol)

in TP gmgw@s égatedtﬁmm grmszp ?f 9&1@6*}@@0&1@@9@#}% aﬁﬁQ fgr 1 hour.
(0 g, le A7 168

Watarrtd0 mievas addubamédwt s:eparfatedr subhill W& ﬁlewd buas;nbd m(hHavater and

arigd 852 aa IS Bonsty \ G-ty i Gy pggo S -3-0-
fludrbLUOROPRERdY Y hetheBp{riiif-4lylex )59@@5#&@&33&3% whete $6lid ¢0.000g, 91%

was converted to correspon sal t by reacti ng
yield).t FH NGIR (400MM 7, mmﬂsox%mes 9, m QbrediHY), 8.9 (Blﬂ/Fa %40&3 1Mz, 2H),
DVBO-d6) 6 20 9.48 (s, IH), 9.33 (d, J= 0. H)
8.50 (813, ( &,8.9 Hz, 1HR 885 (d, JH) 5582581 &.18)@m, E'ZHZ) Hm (ﬂd H)= 9, 2 Hz,

8.41 (d, . J = 2.4 Hz, 111)..8.26 (jd J=2.0 Hz, | H,
1Hp 717 (§d0b= Pnf4dip 11, %32 (dd, J= 13, 2.57Hz0l H), §.99 fm= 151)46.93 (d, J
MZ@ZHZ|1E§>6§Zé§lz](=d5171§5HzlgH9 %} Hi)gltg'ﬂliﬂé?& 20450@1
I =6.HA 2B, 1.3H)s, 9H);3 R &SIPH)z: 5%2((EB}H e fB2hase was converted
(MrH+) . 25 Exanpl e 33: Using a procedure anal ogous to
to IEﬁdamhlcmdt,saE.xgthMlBM@lm{m@,MSO%) orfhd! YbranidH)ERa3plre 1H),

Al2 (55 ng, 0.23 nmol) in presence of DIEA (90 L, 0.51
9.07bdsl, Y = 4nr le6 Hlanbi)n®d0 (rdak +8idHz, 1H), 8.65 (d, J = 6.8Hz, 2H), 8.32 (d,

1 =2 L Py COrES SR D i ) b bR B, 1,
775 RRRY O -3 HEQUDITPHBT: -0l ) 2L Bwr@ZD8 1 YH), 7. €216 30H), 648

nlg % yi_el d) The product was
(s, 1 ),477 (s, 2H), 1.32 (s, 9H); MS (ESI) m/z: 527.2 (M+H").
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treated with nethanesul fonic acid to afford
1-(2-fluoro-5-(6-(hydroxymethyl)pyridin-3 30

W@ bwspyqebEnyl ) - 3- (3-i sopropyl -1 - (qui nol i n- 6- yl PETBBIYT/E81098
zol -5-yl)urea nesylate salt (23 ng, 65%vyield). 1H
NVR (400 MHz, DMSO-d6) S 9.11 (brs, 1H), 9.10 (m IH),
9.06 (m 1 H, 865 (d, J =84H, 1H), 834 (s, 1
H, 825 (d, J =1.6 Hz, 1 H, 8.21 (d, J =9.2 108
WD 2008/ 046003 PCT/ US2007/ 081098 Hz, | H), 8.03 (dd,
J =24, and 9.2 Hz, 1 H, 7.91 (dd, J = 2.8, and 6.4

Exé(‘iﬁplel?sl"') USlﬁg Egyré@ﬂure l_BhaI otly toalﬂﬁlarﬁ?ﬂ WExﬂiﬁ%ie B25 §ﬁ30 g, 0.89
mmpl)agnc( xanml.g A3;_1 @ZQ i 0|9,8) mnplR;m @gese;g:,q) of N—I;t_agthyh pylg&hdme

(e ool e Bl s 12 ol s PRy pyricin -
ylo@()gl‘m{yfb) AR3-(sbpfRyl- 0(qdnB -7} )H-pRehzol-5- yi)urea 026 g, 54%
2-trichlor oet‘?t%‘di car bonochl ori dat e

6.12
ylehlbmsheva uct SAFLT RS g}l%m@mﬁ e peEip S Oet | Hy(2-fluoro-4-(2-

o T AR TB fingin gy ol
yl)l(rwhi)esymesallt mGMgpss%mj e ‘BZ%MIRS(ZLO(TMH@ lzwfsongl §9.03 (m,
uor o- 4-

IH)( 5. an%"t ﬁlﬁ Eé‘?é&%?}y Bj Ms .aaqi A-04Hgy H;Q,)Spfi»?e@yql ok Sehiize 1H), 8.33
(bn(nlp@ FQ?S(% ;ﬁ%ms Ld 9‘[1 Slakbo, iﬁ}glfpgvg (853 7puk,, 1tH'9 7.63

aced was war ne C overnig
(d, V& 4. 4yaad BHciz t 1HBa¥.8d (dd, t/I+ 28dandi IdtaHz, 1H), 7.06 (m, 1H), 661 (dd, J

= 207 P8R0 St OSSR g LI pARh . TH. 230G

3HY, 1:23Q8, 8 ).8 Marerd1 L9 (& L6.00¥L 6Rh.Q0k - (EShenzea)3 Q+H"
X’ 31ut ed thPet hyl( acet at e (Hg m_)( aﬂd 5% mtﬁﬂc >
aC| d (20 15 rnL). The organi c phase was separ at ed,

e B SRR ML BT eEE, 5 0 o
Exa&ﬂﬁlepl&f!l GOI 1&33 @,y 0. 60'B rmmiﬂ)o glebp hym()ﬁiled b &ffdrtd N (3-tert-butyl-1-(H-
nmpur e%ro uct . Repurl fi Catl on

lmlé%eilr %@B?Y@é“b@réﬂs)el %ﬁmﬁalr%q}) iy Cearbamaylpgidiprt-yloxy)-2-

e
o A (0010 32D MBI 1 VB8 O RET 0 Prlepdfine e
saltageﬁemtmg(\ilth(m (4D)M lfrﬁmmm heql). CHgEMEC (@ba\qé}a DRISO-dg) &
dried (Naz@d) concentrated. in_vacua and tr

ed
9.484% AN -11(9: i DY 84 A8D19 -kt {d:t/5= horkes.d H), 8.53 (d J 5.2 Hz, 1H),
3riergd vl I L
s4fid L o mpuy, 85 (LY -0 Bz, PRE W8 B0 (m, ath), 7.72 (5, 1H), 739
(d, di=n2.4 Hzy | Hy,y7. Bheidy V =ut 28, T #izotH), chZQ:(d&ic.lleF 56)2. 8 Hid lH), 7.05

(ddg?ﬂ)t;]zz{ oy ;&30 T3 o Bl S 0 Sy S

,715718(m251|-|) 7.26-7.28 (m 1 H), 739(m
7.
Ex%szge’338. lg%n% ?}pr{)ce%ife %a%o?sm @@FQﬁlp?esf%E‘?xagn%%‘B%m@@g (Hg, 0.23
mirid)), ardl. FGingsle AllZI—ﬂﬁS 15 O(BShynobl in presBhi. &f MIBAKI0. L, 0,51 mmol)

e SR 3 i R RS TEH S LIRS 8 R G2
isoﬁd.gg)?glz(@no@n%zﬁ)mbﬁaid'f - SHIRRENER) Qxfg ﬁ%%él@) 12fte Bloduct was
treated with methanesulfonic acid to afford 1-(2-fluoro-5-(6-(hydroxymethyl)pyridin-3-
yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)urea mesylate salt (23
mg, 65% vield). 'H NMR (400 MHz, DMSO-ds) & 9.11 (brs, 1H), 9.10 (m, 1H), 9.06
(m, 1H), 8.65 (d, J = 8.4 Hz, 1H), 8.34 (s, 1H), 8.25 (d, /= 1.6 Hz, 1H), 8.21 (d, J=9.2
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nmol ) were conbined to afford
1-(4-(2-(1H pyrazol -4-yl) pyridi n-4-yl oxy) - 2-

WO bawsngpbenyl ) - 3- (3-i sopropyl -1 - (qui nol i n- 6- yl RET/BBYT/E81098
zol -5-yl)urea (0.112 g, 63% as a 109 WO 2008/ 046003
PCT/ US2007/ 081098 white foam It was converted to
correspondi ng nesylate salt by reacting with MsOH (1.0
eq.). 1H NWR (400 MHz, DMSO- d6) S 9.10-9.03 (m 3H),
8.63-8.52 (m 4H), 8.26-8.20 (m 2H), 8.03 (d, J =

Hzi%IIZI@) 18203 (lddd} 27473§d§27ﬁz(1|m5 7@h+)(dd 749, sf QndézmleH%} 7.75 (dd,

J =44, ang H(lslHBH)SS (5, %H) (680 (= I*H)zé,&i (%E%ﬂ W(ﬂzéﬁ)) 4.61 (s,

R gy A R AT 3l

DIEA (0.274 m, 1.57 mmol) were conbined in DVSO (3
Exfiinpled® @%ﬂngraepioaédu?é) mgoeé tE€Exdmple Bigeg QBASMBIE A2 (1.00

reacti on was cool ed diluted with brine and

g 888 maebyand 24, ¥W@Qmémyléﬁ¥b0m@%@ﬁt§| Het & Gal? gunol) were

h
COA(@@%%%}A? %q‘é\r/}\ﬁd&%ufﬁélﬂgoég@}f | as u%{c::ioo‘lg' B/?Fﬁ‘% %1 lgﬁ%)tagmy QB din-4-
ylok BipBhn/ hebannes) MS (BST) arg 4368, 438.0€VbiRe (84. 1 ny, 22%
e bl S kel Bl e T3 Rt oro-
(- %“&ﬁlé%?ﬁ%?%‘%@ﬁ ‘Srzm@ eh%léf,ﬂb Ez%??@dl Sné;lg Iﬁ%il‘ ﬁ&@h{/ and DIEA
(119)ph OBAB)mel) it DB 1 ésnlt)rwastplsceﬂlﬁwasmarmad ta 60 ¢ hmmght It

wa{ 40%@_ 4tr§ategzd61)w Lﬁ) 9 %19@ hl ,2,8—@1%11(5_@&‘[11 1H) 2 Saoer4-(2-

(métﬂylcal'baméyignﬁlﬂm—h-yl@my)ﬁ}egﬂlcél@amdte— (RO rﬁE):, %vaﬂfﬁed 8o 1@0 °C

= 4 and 8.
q:;}lghq Hlpe (qgcthp wap dﬂut]eé )w1t1173t1311 fogtnte (jZS:ij; agd §9(@| c@zc @czd (20

mL?_% Jélle ’%gazrg(igygasg% s’éﬁ%ra .dng%\%fi QYiﬂ}_&?t&rgeg;&)Elgﬁi I(?:%b’onate (20

mLX aa bﬁﬁ@t(eﬁ mL) =dfie@ (E%QS(D4)]'Dcon&nﬁ‘9teﬂdnn Jacuoh afid Haurified by
20 7. ESlI) nm.z: 546.3

chrgamﬁqgr I%y E)(@f‘fﬁise cg)}um:Ex aMﬁ@{/ A b 2(@0 aéforcb 4@3@3&: product.
Reﬁﬂi‘ﬁ’lcﬁ%orﬁ‘ﬁ@@v&s%@ cﬂx%ﬁla%gr%ﬁqelmlgogl@ ( U /)i’-f\gz gave a

I ned
resrsiuc whaech was EreathéawntlngNapdiﬂl Gydrakider(3 8L hand érdracted with ethyl

el R 80 G e e e pboct g risth b renpentrated

in QhARNLAS &R Wwaghed wididibkdnae(d ?XihL) t@r hgskd( M{@(%&-butyl 1-
concentrated in vacuo and purified fl ash col um

(qumﬁ@mﬁﬂ@-ﬁéywazeﬁmbld E?eﬂ&ﬁ@s‘i (?o(IEtt earbamayimyridén-4-
of L IBUARL R BSCNRRE e L, FERA cpp v

DMSEA() 38 (3o PD), lIJ;ﬁJ(HB’\H)) 6.97 (§;‘tfl fH))E a. odeis{w @t IPHRAUrS-7.18 (m,
e as

1EL, T 78 6t | B 7 Hhemab ERAGS 4 T EHS 0815 (rock M8 21-825 (m,
2 }ﬁ,\,'pg%gl(éﬁqﬁ)’ s?k'%r?‘rldﬂi@bﬁ@ o@f(*ﬁ{ taahhyg g§1 1 H); MS (ESI) m/z:

carbonate resin ( supér nat ant
555meMdECant ed away and t he beads washed with 110

Example 35: Using a procedure analogous to Example 1, Example B9 (0.145 g, 0.339
mmol) and Example A27 (0.087 g, 0.323 mmol) in presence of DIEA (0.124 mL, 0.710
mmol} were combined to afford 1-(4-(2-(1H-pyrazol-4-yl)pyridin-4-yloxy)-2-
fluorophenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-ylurea (0.112 g, 63%) as a
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WO 2008/ 046003 PCT/ US2007/ 081098 THE (2x), The

conbi ned decants were concentrated, diluted with
WOROBI4PM and then treated with certified QA RCFATE2007/081098

(3.3 M, 2.0 eq) to afford 1-(2-fluoro-4-(2-

(et hyl car banoyl ) pyri di n- 4-yl oxy) phenyl ) - 3-(3-i sopropy

[-1-(1-methyl-1 H

benzo[ d] i m dazol - 5-y| )-1H pyrazol -5-yl)urea (31 ng) as

the bis-HO salt. "H NWR (400 5 MHz, DVSO d6) S 9. 46

wh%@ gc&un IHvas Snlidrtébio ddrl)esp&dﬁlé rﬁésylald“halt tay ﬂaﬁct(rtgnquh MsOH (1.0

eq.p.'H MMR AP M@ZO@MSSP dg) &980§ @Qz§m 37H|_)%§ 6('508 ) gma 41y 8.26-8.20

(m,;%{z)gss{ag')cg& J= 3550 e 7770%11 (2%:),1?40'932{8 f%s Hle§I)IL 7.14-7.00

(mZZPF) arzed &- 1@1)Hz 95 &hl) 1H7 2083 (@d}:tei) 13177&1 127208 anove &SI m/z:
H, 4.08 (s, 3H), 2.92 (septet,
549J39V16H§m H)276(d J=4.8 H, 3H), 1.24 (d, J
6.8 Hz, 6H); M5 10 (ESI) mz: 543.2 (MH+). Exanple
38: Usi ng general nethod A, Exanple B21 (0.0.054 ¢

Exfmphe 3ﬁml§3)ampld Bﬂx(amn[)g, Mlﬁ ﬁhnflﬁ) Fxatugde A2nd! 187\ee 04 15 mmol)

andgf)@i} R@g’ﬁ‘ gﬂy} )S’? ]%&FB?J q]pp%l {3%5120 (3 mi) and stirred at 70 °C.

After Y8 )h %15( 201;1}519@8 9651:1163 wa cooled to RT, diluted with brine and extracted
(net hyl car banoyl ) pyri di n- 4-yl oxy) phenyl )urea (0.0

with F¥OWcdPy) Hue @mhﬂ@deozg@mwweret washad vabrivinet(@x), tdued %Mg304),

eva%ﬁrra;e egﬁndl dﬁo%asﬁ/ﬁgl S gog%% y ?}gtd(l)irﬁ/heix%ﬁg)_lté ggrd the
fred ﬂaseJ(SE 16m g9 JA glxeiﬂ']) , TBe fr%e (ﬂse tﬁus—o%ta&;&llnashrdaﬁed with 24rtified
015681 (@1 e 2 90 Wff@iﬁ (1 Qse@zo{élﬂuazél-%yla 3HEOPTPP¥}1 1H-pyrazol-

sy 9988"4(82d5“%hﬂ%¥831?§3’%3“%‘%33§° vpjenfiltg BsnbFas the bis-
HCB sdlf (18 NMIR1(400 3482, DRSO-d)5 9.29 84 1(H, 988N, 24)76.80(¢, ] = 4.8
iz Wk 8552 s 36014 2D B P 1. Joe M. M8 G | ERde 11D, 8.19

(t, ﬁzb 1 ﬁzof‘ﬁ) %, 70041y 504 JnPRY Hﬂ?lgw 2 f&’ J(QzQ&@z)g'/ 31(dd, J =

were conbined to affo H i m dazo
32]a,nﬁl2ZBHz 1H), 7.18 (dd, J = 2.8 and 6.0 Hz, 1H), 706(dde 1.2, 283nd88

B s A T e S S A

72432/%1@)@{49) ESH myzWid.e(delid. It was converted to
correspondi ng HCI salt by reacting with HO (4.0 Min

di oxane, 1.0 eqg.). "H NWR (400 MHz, DMSO-d6) 8 9. 26

Exér%phe T EE)?&&I%IE gii)(g 2?8 %?gg@z; jn]molg I%’xa'ﬂipli ]q@z(o 81 %;‘ 0484 mmol)
ancggE%N&t f(ﬂ.;?iménlﬁ HO?2 rﬁmﬁﬁlﬁr&g cil)gﬂ:ﬁnedﬁnWSd) 2QImd &dgsthEd with
heating ag”’i_&zc ﬁ%tpﬁ gg the c%@pﬂéﬁ_edﬁjaadti%n GH?Z?’S (0[1;?1}_21 tq_é’[‘lt?iiu(tg:ywi]th brine

and Suratiodtulin oA the) MEhé Esthhintd éigaaﬁn%é e %Eﬁé& Wi brtl (2x),

drigl Qde80%)e cancentrgied sint wckEx anp | eiritied Bxa fAipshe colgmn( ﬁgomgto graphy

(Et@&%ﬁ}eﬁg&%lﬁ% Eglﬁ,gg/ %@ﬁ% %4@%?(5& ]ﬂ%%urré%‘roé%icg 9Th1msn\)N|ag p\ﬁ\ﬁﬁgd a second

time by reverse phase chromatography (MeCN (w/ 0.1% TFA)/ H,O (w/ 0.1% TFA)) to
afford desired product (110 mg, 36% yield) as the TFA salt following lyophilization. The
TFA salt thus obtained was dissolved in THF and shaken orbitally with MP-carbonate

resin (110 mg) for 2 h. The supernatant was decanted away and the beads washed with
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am nopyri di n-4-yl oxy) - 2-f | uor ophenyl ) - 3- (3-i sopropyl - |
-(quinolin-6-yl)-1 Hpyrazol -5- yl)urea contam nat ed
WQaRG@B0&/3 2-tri chl or oet hanol (56 ng, 28% yi el d)CT/US2ONNIB1098
(400 5 MHz, DMSO-d6) S 8.99-8.96 (m 2 H), 8.93 (d, J
=1.5Hz, I H, 849 (m I H, 8.19-8.16 (in, 2 H),
8.10 (t, J =9.2 Hz, 1 H, 7.95 (dd, J = 9.1, 2.3 Hz,
1H, 7.80 (d, J =58Hz, I H, 7.63 (dd, J = 8.3,

4.0 Hz,, | H), 7.15 (dd, J = 11.8. 2.8 Hz, | H), 6.95

TI—KF”OZX% "T'he c@mﬂﬁheﬂ SecagﬂsS\gQredc@n%&trﬁ%ﬁod@uted 511@ MQCIQ/H'{D( add then
treipted 1th1 cgmﬁ@d O JIN- HCE &3 311,;02 0 M1 ESSI ygbﬂqdz 1- 2[29@11(20 4-(2-

@“@/‘Zi\‘fkﬁgmﬁ%r oo SOS ropylslensty 4 .

bemmfzmﬂyioﬂs-ﬂﬂmﬁr}g}ramﬁ gl)u)'ealdﬁ-l pig)ak dhe EIS-)HQILH'EIRH H44MR (400
OO?C} | theaqr ) and %rldlne 0. 30 3.7
MRS DrdR et logs, Ty 0 Sads. Pt 8 it Eehri, 7= 4.8 1e, 110,

8.5808 YL ke, qgg“@n 1 =038, ) k. osﬂagr 19%%@‘;*?3@@1 2.0 Hz,

stirred for h and then artltlone bet'we
1Har7d7&(mzl 1&b), a2 Qipl. = IrseHnrl@anv 28 (dd;dr= Wasndd $ Bddz, i) h7.16 (dd,

it v et | P BT E LS 2R B RO BT Bl 08

3H§1 . @ sefftia 2 SQI3 HzC PRGN @t ¢ 4. 9 HYATHY 1aled(dP!J Eid.8 8, b0D); MS
reverse- phase chrorrat ography to provid

(E@)W(523édéi*éﬁ1)dopyrl di n- 4 yI oxy) - 2-f uor ophenyl )-3-(3
-isopropyl -1-(quinolin- 6- -1H pyrazol -5-yl)urea (25

e 56 540 et M0 AP [ED B4 D g
Exhha 18 ABB(8.14 1g,( m604nﬁﬁol w® doitbinell 29 aFfold 8- (12(HLIrhliﬂazo[l 2-
,764759{% 7.21 (dd, J = 11.8, 27 ,

a}pbm@m 6-gl)-Ggisenrpepyl- -pyragols%yk)@d(fl fucrod-@- 2.4 He

(Gt mo g Sl Rinehy s 30885 502 iy o %gvhstgl;ohd I

waﬂ&omfdaemg) mwpmﬂﬁr@mm%abﬂgbwmatmgsxammm(l EDeqr)p’I}ENMR
(100 L@ Ie A30 % 30
(4WH¥ PM@@@)&%@ t"l%/(ld Q)Hrzdﬁﬁb 334d, ar) = 2 0 Hz, 1H),

4 f
8 2%_?% é%e% ﬁﬁ%‘éﬁ‘h 7)"%@ gloﬂ% flfir })1%(12]? "ﬁf @" 9= 10.0 Hz, 1H), 8.01 (¢,
J =f$.81cHzonH9nX/53 {B-A 3-3i5Hps DY 12 (dd i/ r06.013.6-Hd, IH) H7.pg i(dd, J =

1187 At W R nnd PR ? i et (oo B 68R 57370 s 31,

1. 331& ‘H 81@(}% %Hbqvfsrmkngdm 3 (M+HD.
-22f 1 Uor ophenyl )~ 3-(3-1 sopr opyl - |
(qU| noI in-6-yl)-1 Hpyrazol-5-yl)urea nesylate salt

Exgmpleng9: 8Ungi gindyal méthodv/R ( EQSmpliz B2DMBD306), 6.19. fignol) and
Exéénple%% (09 %&i ?)8}3&%15@’_%&&8@_@%:1 chét Ja§f_0§:il '716@56-@9111?1'5190[1,2—
a]pEgmhn éig%ﬁ-leaproﬁﬁbm gyﬁécﬂ(ﬂsj]a) 31(4—(22caflbfmﬂﬁ/§33§1d§1 h’%{l({/}\%) -2-

ﬂu@@@@n@@ms(m@ﬂwsm/ @8@983 a4, whxtcarmhe 4t Hzas |coa|y¢ned to

corgesg% HCj sa]t %y 66&09 %glt% ISCtEl M:gn diéxa%% z eql) ’NMR (400

MfﬁzI_I)DMS(thﬁ) 3 ?lj)s (313;26 (1, 12?) 3. 66(@%&{ ?14 Hle)m%Zs ?@(c(,g 1.6 Hz,
1H3B9)26 {8, { £SO, I Elz fg{gr, 8220@MJ-H{{)1 3H) 7.96 (s, 1H), 7.48 (d J=75.6 Hz,

1H), 7.23 (dd, J=11.6, 2.8 Hz, 1H), 7.10 (d, /= 9.2 Hz, 1H), 6.51 (s, 1H), 3.03 (m, 1H),
1.37 (d, J = 6.8 Hz, 6H); MS (ESI) m/z: 515.2 (M+H").
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5 Exanpl e 42: Using a procedure anal ogous to Exanple
1, Exanple B9 (295 ny, 0.69 mmol) and Exanpl e A40
W@ 204/04993 0. 763 nmol ) were conbi ned in DMF (3 Pdl/US2907/081098
prOV|de
1-(3- |sopropyl | - (quinolin-6-yl)-1H pyrazol -5-yl)-3-(3
-methyl -4-(2-(1-nmethyl- 1
H pyrazol - 4-yl ) pyri di n- 4-yl oxy) phenyl Jurea (278 ny,
72%vyield). "H NVR (400 Mz, DMSO-d6) 8 9.00 (s, 1

Ex'a‘ﬂ1ple84(94U§1‘i@ groced%uézanalo@um Ekafiple 8. Bthrhple AlssH)e?, mg, 0.29
6, 10 1.0 Hz, 1 H), 8.29 (d, J= 6.

mmaél am @xanaalgcﬁsz 122 g, 0.29 Bmg) 1@eregombingd to mwéfad -(4-(2-
mn%nogyr?%ili-«fl ﬁéxfl)lfﬁs.‘o%?ﬁgﬂ%d)% ?31 fgﬁroggrlgtl)(l_ﬁuuzoigboé (ygdkﬁ‘f)yrazol -5~
yl)lﬁlﬁﬂ coﬂtamn&téii wth42 Bi2; mbhlbbqethanml(s(sdmg,l 2&%2y121db-lz 'H NMR (400

M, gMé@ dgbp 399594 f, TP, 0a(d B dsng, o). &9 .y 1, Fr9-8.16
(m22 ﬁ? 45’130 (3 H)9 2 ﬂiz%ﬂ&d? 9§r(rc]1;ﬁ 56:- 9 1 FBs }& fr')H), V%o((ﬁsj > 58 Hz 1

: ng a procedure
H), a7n®3 @Egols St:-b 4B<Iami| 18), 7,1 SEddnipt él B32. 6@1z71ﬁ)g¢ 93 (1861 H), 6.44 (s,

TR B o Y BT o) 08, 330, RS TRl Hhrb kot (.

H),t10273(fdf PEG.8 Hz, 6 H); MS (ESI) m/z: 498.2 (M+H").

f1 uor o- 4- (2- nmet h yrazol - 4- ylg
onﬁy ke nyat) ﬂgz (émvsoérép@rmmqmdﬁbﬁw&pw «;rfiuoxcmhenyl) -3- (3
3 8%42 I
1sogr8B¥I df‘%ﬂxno§1r¥é%§nvep§&6él 51 1:1113?11 §4 Qn i o‘&l 6’1 Wy

or respondi’ng nesy at e sa
pyriing ﬂﬁlﬂ Q3 Kirhdaol) Me G‘b@z (CD neIC{) was tiddtNMAL ddfic MﬂZydnde (0.040
Q- d6) 6 9.0
mIHp 398111@271)8 Télg rgq,ﬁ%og s s ngrrg@ fcg 6_9611 E‘Pé glgp{})artlémggd ?g&rem}] EtOAc

and‘2 1 gq H)%zéo % ?amcﬁa?%l\{f% wa%shed’w‘flth‘*ﬁdfgr an blfﬂle ﬁ@ﬁqueous

pha@@ vs%i"gs ba&c}_béﬂ{re(c:?ed with) Et\%ﬁﬁugo e ccﬁx’iﬂmedz %ﬂfcg)ha]s@ were dried

GQ@SCB,&SCélc@m&EHQ in E;aambl@dmunﬁash by ravqman‘@d@ rdelromatography to
anal ogous to Exanple 4, Exanple B26 (100 ng,

prowyifs| ) 1-&dveR- E@éamﬂ@pyxghnﬂﬂémmg -2-Buarophami)))3- G3nlsmreméln1c€qumolm-

f o
63D PO v 223 tHer Sy fabf Y NFuf TR Nakiz! BiEsO-) 6 10.53
(s, é (H)Iy'g.ngl(@, g-l??,wl 96-8. 24 l(fhzlpyrfﬂz&l@fﬁﬁzl L H), 8)18 8. nd(m 44H) |7 .95 (dd, J
- - uoro | SOPro anm no rraln (0),4
= S5 e LfRer g e 2ot o G ) SO Hsosthasdsan 1 .
S20Q7
6.65@%3’”6@% 4 %%?zg?g{ ' gﬁtﬁ (g@gggy@ C?z,V@nS 1teeateds M k) 1.26 (4,7 =6.8
Hz]16 H3-MBHESHut/gl 540.3 M#HOLi n- 6-yl)-1

Expble 41 T Cﬁﬁ%%%'la ey o pRabple L ¢ phrie BISYH mE. 0.30
rrmft/dl}E |aﬁ!& Exalfhs(“mj M}i_f M)) i p9as@1§’>ce( b Nllhkthylgsygﬁ}hdme
ne

brd,
(casllxzs @mpmt) g ccgn‘qa 13 azfﬁ)rd(wfg(ﬂ (qﬁ@wlmsms’hnmdm 4-ataxy)-2-

ool S Byt By . i
ThéHroductQims (reated wilh, m&hﬁdes(ﬂd@nc dcid t@affordan@-@-@thylamiko)pyridin-
4-Y’£3Xibg'(f§1,50réﬁifpyfli~3%ﬁﬁfgﬁirglgilél?(rq;@én%ﬂg H?ﬂﬁlsé%ﬁé:@@% :

megﬁate salt (71 mg, 87% yield). 'H NMR (400 MHz, DMSO-dg) 6 9.02 (m, 1H), 9.01
(s, 1H), 8.97 (dd, J = 1.6, and 4.0 Hz, 1H), 8.49 (brd, J = 8.4 Hz, 1H), 8.37 (brs, 1H),
8.17 (m, 2H), 7.95 (dd, /= 2.4, and 8.8 Hz, 1H), 7.88 (d, /J=7.2 Hz, 1H), 7.63 (d, /=
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(ESI') mz: 554.2 (MtH). 10 Exanple 45: Using a

procedure anal ogous to Exanple 1, Exanple B10 (0. 060
W@?2008/046903 rmol ) and Exanpl e A28 (0.041 g, 0. 15PCmu$2007/681098

presence of DIEA (0.056 nL, 0.32 mol) were comnbi ned

to afford 1-(3-ethyl-1 -(quinolin-6-yl)-1

H pyrazol - 5-yl)-3-(2-

fluoro-4-(2-(1-nmethyl-1H pyrazol -4-yl)pyridi n-4-yl oxy)

phenyl )urea (47.6 ng, 60% vyield) as a white foam It
4.40\asd TAMELNHE . 3D(deoy =espandiing MESH)aY.06 ?@\! 1HR%.61 (dd, J = 2.0,

reacting wiwth 15 MsOH (1,0 eq.%. "H NVR (400 MHz,
ancbm@i@d%)ﬁﬁél @8-1d1)98.18rtbrsa i), B2HGugZHR 293 (ngH)H), 2.28 (s, 3H),

LA G {h i Bgths o %?%ﬁ%ﬂi}y NSO ff ity

(dd, J= 12.0, 2.8 Hz, , 7.07-7.01 (m 2H), 6.36 (s,

1H) . 3.86 (s, 3H), 2.56 (q, Jz 7.2 Hz, 2H), 2 25 (s,
Exg;q):)?e iz 15131(nlg’a proceduge p&z}logp.])s to ﬁgam },,ﬂi){z_lmglgglﬁ% (295 mg, 0.69
mn(dﬂ;'aﬁc) Exathpeail @146y Ush69 nQﬁ&lFR@ére WE4BREd An Iﬁ@"@' fal) to
B27 (77 ng, 0.28 mmuvol) and Exanple A2 (150 ng, 0.5
provivgl ) 14(8ripemohd qunobPPAYLf-6H-Hyraz0l-3yDr¥id -metind- 452 A -methyl-

44 o031 I Lped tg,affard
By g B Py FETBIR 5, U S o a00 it
DMIO-Z)08 9.80 YL 119y, 8 D4f(HaQr-044; (.%—Hmtﬂwsgag§1qng¥llsm(ﬁhgj = 8.6,

n- 4-yl ox henyl)urea (105 , 70%yi el
1000 TA 2 BCC a7t ED5830 (135 BG83 (it ). 5. B ds] =0.1,

, , T ( = 4. ()
2.421{(:2, ] ﬁﬁg%ﬁi% %mcrdgﬁ‘ - 637?(91 gx%trgzﬁﬁg'fd,g r;b HA 8. 727
(dd( e, 8.6, 24 Biz21 &)O7.51 2d,Hizs 2.2 1,1 M), 529((dell = 3.8-H2, | HAMGMS (dd, J

8.8 Hz, 1. H,. 7.3.8(d, J =218 H 1H%, 7.28}&dd,
= 534 2 Wz ohH)103% (s b Py3 (3. 310D- %2 (m < H).82.9n(. 519, (25 (d, ) =
6.94[%,6}%—,9@5 I)ﬁllfﬂ:'ss@.z%ﬂaﬂfié_l H, 2.76 (d, J= 4.8 Hz,
3, 8 Fz, 6H);

1723 (d,” J= 6. M5 (ESI) mfz: 530.2
(MrH+) . 30 Exanple 47: To a suspension of

5- am po-2-f 1 b itril .00 g,.7.38 '
Exgipfle 46 Cpibs i posromtaGaass o aamets b Tivnteds? (GRicpe. 166
I 10.45 . . .
nﬂ%ﬁﬁi Exaﬁf%gé\ggg 045mg,V\ﬁt5§'inm%13n %s&%%@@@%% gl mL, 3.48

/ US2007/ C (15 nL) slo over 15 mn. o
mmodls vera sembined ue e finad 1 (2ilfuoser4£(8r(1aethyin Fhpy@zd-4-p)pyridin-4-

' ' . : 37 .9 : o
s1of Dl s FETRbIoBEE Cupdie St PVl sdudt, (Tl 48
yieltly @ a2¢hitd salid Thevagicohidredwa sofitdpohéitg mtesyldtdsaittbyOrefeting with
and was extracted with Et OAceé4 X 25 nL). The aqueous
MsPt ¢1.Gad-Wadl NHHR 400 M, AIMPOedsh At HOHAG4 Bme 3ED; %gé g, / = 8.8

t j 7 f _ ina
Hz’o?%g%%%}h%\g% u’e‘%{é 2\‘/\3@%?’%% tac egg%\%dm;) E?%A%J( 12{9,)(11-%)8‘7'_75 (g, J
= 4 Yz, B, 70649@Ni B M @dchrbi Ine d.aHd, Ci9y)Feret-7.608 ¢d, 2H), 6.41 (s,

vgcua to afford a brown oil 52. 58@;) whi ch was
IHg ot} (fedthi 292 Gy Hilbyd Bt 81 124 60 (1= (e H, 018); MABRD m/z:
563 MvsAPy opanol (15 nmi). The resul tant sol ution was

heated to reflux for 28 h. The reaction m xture was

concentrated in vacuo, diluted with EtOAc (30 nL) and
Exdsipleatih edsing t iprowetiae nZdgols) to Baintplad, Bakknph: B26O (100)mg, 0.29

ter 0 d _hrine 0O nmL).. The aqueous S .
mmy %%@ﬂﬁ%éﬁgd(@ g2 @t(‘)é&%m'(gi) i BEPSRISE, OfTNEmEBRbPHselidine
(cafdly¥i@ Mnfornt) were combined to afford 1-(3-tert-butyl-1-(quinolin-6-y1)-1H-pyrazol-
5-y1)-3-(2-fluoro-4-(2-(isopropylamino)pyridin-4-yloxy)phenyl)urea (59 mg, 32% yield).

113



10

15

20

25

30

were dried (MgSOX), concentrated in vacuo and purified
by chromat ography on silica gel to provide
WG2(080#0N0- 3-t ert - but yl - 1H pyrazol - 1-yl ) - 2- f | ROY/ORWAZEB1098
nitrile (1.24 g, 65% vyield). 1H NVR (400 Mz,
DVMSO-d6) S8.05 (m 1 H, 7.97 (m 1 H, 7.61 (t, J =
9.0 15 Hz, 1 H), 543 (s, | H, 5.42 (s, 2 H; M
(ESI) mz: 259.3 (M:H+). A sol ution
5-(5-am no-3-tert-butyl-1

Thé"pﬂ))dﬁé’tzxﬁés theatdd wah frham;@aﬂﬂﬁwad;a td EFf¢r361 -[Wert-Wit P31 -(quinolin-
and acet one oxinme (37 , 0.50 mmol) in DMAc

6- y&sHM@zpkéﬂi)eﬁ(%ﬂﬂw ‘b@r@mwatr@ﬂﬂ)pw@@ﬁ yoxypbemyjurea

ey TR e 920851 R EMEPEIRISaEE S B 000
(s, \1\H§ 3. w?-erm);t@ srm)rdgmé 84 Hee113y) 8(33 (&nﬁolm-)a 17ctfn ed), 7.97 (dd,
concentrated in vacuo and url ied v

J— ‘hlﬂéé 99'%1{2 Ry At Bgf apHyHEo Hpr Mﬁ(ﬂé ol éﬁaﬁﬂflzsé‘rl'éz 1H), 7.33
Qo2 LS BRI G RHAY (08, DU Ak i 4

1H)Aa5&?t8c(bﬁ;- dH), 388 17(x93H), B9 (sn3H) 21.H) (s, THRI . (3dd, J F 6:0 Bz86H); MS
52 (s, 1 H), 4.87 (s, 2 H, 2.17 (s, 3
(ESSBWZZS%Z)(Q%*? . 1.26 (s, 9 H: M5 (ESI) mz: 312.3
(MrH+) . 25 A sol ut| on of propan-2-one
O 2-cyan-4-(5-amno-3-tert-butyl-1 H pyrazol-1 -
ExgmplehdnyUsiog iapeoqedurerapalogoustontifroinple 1, ExhmiplaBi 62.86Q 5, 0.15

MY PRERFE (S e £ Bl ety ad Rl B Bant, 032

mn{(ﬂﬁﬁ.’trér@ Ncotf@ified ttbl hffErdat] BTethﬁflf—ﬁ:{unﬂ)hﬂé ?Hdﬂ—pﬁ’ﬁ.@él 5-y1)-3-(2-
i sopropenyl chloroformate (0.1 1)

ﬂu%rsdle@ 1Af1t:téyi i-pysagal- ﬂ1Yé)ﬁal‘idms”ob1%ﬂ@h9lwlb¢ﬁaor Wefr nm  60%
Y’e@ogf‘%m% .dgg?als )&fo?{;&te% tM é r our é%gl(ﬂpe s5altrg'y regfctlng with

were a er ranot reactil
MsOH utce.). MtNMEt(@e@MH,Q DNVBO-dyR8 0ed-803 tinVBH L 8.56104 8, 3H),
and brine dried (MgSH) and 115 WO

8. 1%@01@/(921@@1)37 &i:fd 187082/ B4 SH)»C?)%@(% Jat &t 4.4 Headla 7.55 (s,

IH%G/EQE@}%% e [ 2§ 207 DAL A7-£81 RATBHS, 16 B PR5".86 BSH), 2.56

(q, 4=(752 Haj 210}, 3:25¢5,13H1 Y B (] A=pk6 dlzpBH Y MS (PSR nyL: 59i3n@1+H").
(62 ny, 58 %yl el d) t hat was used w thout furt her

purificati on. mz: 396.2 (M-H).
Exgarapler49p disjne W@éﬂﬁﬁ@%oﬂﬁ!ﬂ@le&wﬁ% Re, §t2§pmeleb apg Example

A2 e R PR Eere SR AR Roly TR Bl o4 we.
0. 31 nrmﬂ'd'bE wéremcpmdhigd heat ﬁ@orﬂo 15%- (&&%@]BXEQBI-S-yﬁt@—lsopmpyl 1H-
ion was concentrated and _chrgomat ogr aphed

pwm\ﬁrﬂwt@@wwﬂ&mﬁ@mgwn By S pboBPLERAfL0S me,

mo/as%a %&Mﬁgm\/’“ﬁ inﬁ%% 89%3 tr eg{k‘g}zy I{)hé]gg ?ﬁb%ﬁ 8.86

(s, HGI) 8. @, M)4.8 }ﬂzolmtaa@ Q:‘lgth= 6erH)at,th) @15(tnﬂ=0§2${zl\/llﬁq,794
was added and the stirring was nue

(dddéys? 2 apbS 2 dietlHon’ A7 Kdide gvaén{b%lgtﬂ% 1&%9’63%&11@’:30% 8o 1H),
7. 2&“2%093 2R, FY %V(‘Ir\éz ;i?ﬁ 7. glé%gdr]rlﬁei o gﬁﬁa"\g@h?%%t hH), 6.37

(s, 1H), 2. 7 (d,J=4.8 Hz, 3H), 1.23 (d, J = 6.8 Hz, 6H); MS (ESI) m/z: 530.2 (M-+H").

Example 47: To a suspension of 5-amino-2-fluorobenzonitrile (1.00 g, 7.38 mmol) in
conc HCI (15 mL) at 0 °C was added a solution of NaNO; (0.64 g, 9.28 mmol) in water
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concentrated in vacua and purified by silica gel

chromat ography and recrystallization fromacetone to
WQ2@sH04®03 PCT/US2007/081098

1- (1-(3-am nobenzo[ d] i soxazol -5-yl)-3-tert-butyl -1H py

razol -5 15

yl)-3-(2-fluoro-4-(2-(methyl carbanoyl) pyri di n-4-yl oxy)

phenyl)urea (33 ng, 39 %yield over 2 steps). |IH NWR

(400 Mz, DVMSO-d6) S 8.93 (d, J = 2.2 Hz, 1 H), 8.86

(IS(I%L) ﬂlolﬁ})y ovef- 167mfif, THe resﬂltﬁlt Hﬁxtuile W')ls %tﬁggpfof 90 rﬂm—at@ “43 A

solmzon q_o H)nsec} 0@,51‘1%195@{ ({5 372g,|_94 9 mrgql},(qg)nc jI(Sl e} mL).@nd pvater (5
mLE'XvE)as %5&% @9 wigei_ﬁve}%() 2 ’T@le 'ﬂﬁﬂju}e gg%glr{ed]féﬁgl ﬁbdat 0°C fnd was

extfsﬁ:tedlml:]l) EtQACE# £ A5 mL)= ThE@qeﬂeo_ﬂs blartion vk, codle& ﬁ/zﬂlsa,n 196 bath and

canibisti e e Al GGESot  NERAA 470 SARAGIEY BY Gich 5 FBe gaueous
waQ eﬂ{]actemﬂﬁltl) ERVL XR8P ln&)’%@l &%a@gg wgre &&ﬁ&drﬂﬁﬁlc})m‘!&ﬁ%ted in

nmbi ned to afford 1-(2-fluo
vac@ﬁ im aﬁoﬁwbm@mmﬂ:ﬁ@;ﬂ chbyyvbh:h rvgds)ooﬁ}b(lﬁzdlmd'pplmplwiacd:tommle (1.00

%, %1? g‘glsgpro @l%.ﬂ] ](w ﬁiéwa[ilo Fesulté’st?ﬁﬂgf‘a 22 sl(\lhgﬁtec?l %9 TefF for 28

h. '_ﬂi%%a@ﬁén ﬁlzﬁtll_lb%w@lﬁ @onelentrat@d 4n vac&b |'{E}uutdcl With 8ﬁg§&( 4, mll) and
washegd vgthyater @OppL), San @q (NFHQ();(?-Q HSL)b-IZVfite![ aﬂb mLy allchblllléﬁ (2@ mL).

Ther_lg&ue% {&as #fng%er (e%tr?i% %%IG%E@%C Z d%lch] gli),&J]g: gdngblfl&dz ofﬁamcs
wetd)dried (R/J%SO‘;)J cchettratedl i8 4'aé1fﬂ antl pdyified 6y 4Brofutogdrihhy ch Gi8ca gel

30 = ny z
to (Blzyglc@ %-,(,ﬁ_—lapp)mo %%erbbutyi 1H- pyrazo'l 1 y'_? 2- ﬂuoro(benzommle (1.24 g, 65%

yief( ZHfNJM‘Rf %Aué N anM )'53'8 05 3my %)Y)H@H 1) HP 7§§1 gtSP 9.0

pfopyl I nolin- 6 H pyrazol - ure
Hz,g], HO,. 524@5(5;111{51]),)5 LTS EII"QSMS\/@(SI) m/zZVBEYB (M+®I pL), to

%szz %‘%g 2‘3\’@ 2008/ 043%3 SQIP 7/ US2 07/ 8%8980]3 Jﬁ\lﬁg@mle (86 m,
0. wmahaﬂ) \éﬁﬁ @céié‘l%egxlﬂféct?ﬂ? heg, Uﬁﬁﬁﬁﬂ&ﬁaﬂWDMM £l MY vidsi tfdafd with

. The reaction m xture was filtered
POtﬁEﬁﬂ@f@J gfmbbt@@m@ E6amg. hae el The meetianaixtyrgovasisfirrgd ¢S min at

RT.E‘I%%&%%%Q iuldlf tg'Eﬂéﬁ‘Jc ﬁ3é@@%&0&%§gfﬁit;1%§§% (;'l/\gplé) and brine

vacuum par I one et wee
(2 x200Mn)), THed INaefBAlcoccdtrgRdi B Phase andiSpundiziediavwksiliba gel

brine (10 mL), dried (MJSO4) and cancentrated taq
chrgmategrpphy to provide propan-2-6ne O-2-cyano-4-~(5-amino-3-tert- butyi 1H-pyrazol-

«yépﬂélﬁ 9}11 %? Eﬁ/r% '4@"/0 gl'dy {\_@g {dg%ﬁggﬁﬂgﬁt%%gzﬁ(ﬁgjj.%Q (m,

}ggzé G?él&fd I\/EH'%% 3&&] di)H)aS sa (whu 1—19: A8 2 V9, LESTD, 3 M), 2:08 )s, 3
H). o pees S SBS P 3 M. 2- 11 uor ophenyl ) - 3- (3-1 50

Po BB a e OGP Y o
yi)zthcnym}gitjle (ﬁz mngg ibghﬁst {rnalp imtthylbag@tater( )nlgmdasata:@ttedcwﬁh 2 M aq
Ne 2R Big A it reide HORAALIS% moggl The reacion

| ' hed
e PR R B8R af ol SRy ol Totebb it 92

wad @jded. Wdier] Nyaabmdnwlgdprds&@yl( dordtormard0lrithneo.02 thofidi) and 2 M
dri ed ((Oh/5t1804) concentrated in vacua and
aq Nap,CO4 mL, 1 mmol) were added. After another hour, the reaction was diluted

with EtOAc (10 mL), washed with water (10 mL) and brine (10 mL), dried (MgSQ,) and
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15 purified by chromatography to afford
1- (5-(6-acetam dopyri di n- 3-yl oxy) - 2-
WO bawsngpbenyl ) - 3- (3-i sopropyl -1 - (qui nol i n- 6- yl PETBBYT/E81098
zol -5-yl)urea (0.0234 g, 44% vyield) as a yell ow foam
It was converted to correspondi ng nesyl ate salt by
reacting wth MOH (1.0 eg.). IH NWR (400 MHz,
DMSO-d6) S 10.54 (s, 1H), 9.09 (s, 1H), 9.07-9.04 (m
2H), 8.65 (d, J=8.0 Hz, IH), 8.25 (d, J= 2.0 Hz, 1H),
corbeRttatédl in VreuB 18 ptividelthelisopfhpiyl 2QriBn{ate éﬁpmﬁa‘ﬂ)—i&-oﬁe Q@22-cyano-

4- (%ﬁmnqﬂz;gﬁ-(oaﬁyl lgl-pyra@l-g'}l}é}l%phgrzld;?ume (.@21111;,) 5284‘%(){;@1@“].])&{ was used
1 2.31
wif) rﬁt Tk Wca&?ﬂé ?854‘“?% 396211 , H)eH) . VB fésu )

m zThg mpﬁ:p(em;}ll idprbafetmipbre tld@pretds»um giep (@ mgedldip enmol), Example

ARG R Sty iRy Gare 1> THiq &S cofbined in

THE (Qrﬁ@) 69 Heated ©- 52 @mékrémaglﬁr eTkO MdHcnSs W& Bdilcehtdated and

benzy

chlenlca@gr@hﬁd mmw®a the- ¢azrespanging ureg 197 mgret A00%1¥Held) as a dark

roo b ) B L 7o) Soaui vl ine.

2 g 1‘E')1c @@clmaxyzi e d{sdé10edr, ethhfd] whdtrédted Withad BDAYIHICRNO.5 mL).

0 enz
Afigr 24 hy A Grymlent33M an Hores-added and thewtifing was grptiaged for
3 s T o) RSIRL Nl e QKL AR 9781 58100, nd Er0Ac. The

organicblaysd avhe waEDEl mgth Gatldy WNablQO3,nwatet, hamlobyifst, Qded (NaxSO4),

co"%éﬁ‘%{%%%b% ?%?Slggdd 2 )g?ﬁ{é:%;g %g?%%{)ﬂ?gpqgf? g’qdr tegrystallization
frofVARERingb pHRG&S 10E-(-hmAtdBn A dikbxaZdlS- ﬁgb%ﬂt B0ty $l-pyrazol-5-

filtered and concentrated in vacuo to o
y1)-B- (Qgﬂucgqa-ﬂ Bc(methylcatanmy®)pgridin-4-yloxy)phenyl)urea (33 mg, 39 % yield

o LR SEARRAP B 5.9 . g gt 10,856 1

7. 7gt(Jg},wazlcgl HA-1 M} )80 Qddﬂ B4 Hszﬂ)psl.e_oyﬂ )wﬂeaHﬂ@ Hyg;f 99 (d,]=
%vyle

1.21}z, %Hbg %‘rﬁ 591(1;:9 2(@ @3@ (§d,= 3 4-H§ %Hp,,g 29l(qq) J —81125’5 2 6 Hz, 1

H),(';Eés d§1H3 58@,&561(:{9%51;1')70%(; 9 2]%515%8256%@54 ;9%577 =
4.76136 H)d].27%s,2.18); NS (ESIHn/z: 35932 (MaH). H), 3.84 (s, 3H),

3.53 (in, I H, 301 (m IH, 2.88 (m 1H, 2.79 (m |
H, 2.60 (m 1H), 1.25 (s, 9H; M5 (ESI) mfz: 581.3

Exﬁ%iﬂ}cis %né;ﬂ?ﬁbeglugé;%naﬁ%oﬂg t@mﬁﬂ?ﬁfj!‘rﬁx:ﬁ?ﬁe%@%@ﬁ?g, 0.41

mnal)afmsil Exmme (&438(0@?7 0 GABSEhrmml)mmmlvm'sd@dafﬁud df@eftwbro-5-

(O-RbRRa R ompenaDi G- hragyt HqmPaHbpreel Svurea

0.12981 §3% 4ty ab-al Sticky il JHNMR (400 MHz, DMSO-d6) & 8.94 (dd, J =
( tegtgrah gﬁm);oc?u?gr}llg?ln 7- 1y 1) - 1H-p§/razo X5 yl )ure)a 3(

4.4n0 lez%i)i B8, J =8 MRz, (14D08.3 14, Jﬁmmﬂ)swﬁ&{@ J 2.8 Hz,

1LY g(idJ'i)s s*igzsgfﬁ,l%1ﬂéﬁf %43131%(1847) % 00 ( f?}f'z'r .8k ({% J=92,

2. 4}& 21H) sts (hn, PHH.) 755&1& dos SJEF 2% Hiz, oMy mzo(drlzm)lb)m (m, 1H),
6. 4@ (s 1%213142 9% 1 11@ é}3ﬂ|£d Ji % Hz 658 6 Mﬁ](ESI)IIpZ 528. %@VI%H]Q)

(1|;|) 1- é%ﬁﬁéﬁ\c}(; %é:f%op#?gﬁ%g?@%h&nyl)% ?§ 15(:>H}0p§'f_q -'(ql}ll‘lg'l%‘l 6-yl)-

1H-pyrazol-5-yljurea (0.129 g, 0.245 mmol) was dissolved in MeOH (2.0 mL), to which
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(MrH+) . 20 Exanpl e 51: Using a procedure anal ogous to
Exanple 1, Exanple B30 (0.20 g, 0.37 mvol) and
WEXRRPI®A27 (100 ng, 0.37 mmol) were conbi nedP@DUS2007/081098
afford tert-butyl 7-(5- (3-(4-(2-(1
H pyrazol - 4-yl ) pyri di n-4-yl oxy) - 2-f| uor ophenyl ) ur ei do)
-3-tert-butyl-1 H
pyrazol - 1-yl ) - 3, 4- di hydr oi soqui nol i ne-2( 1 H) - car boxyl at
e (130 ng, 53%yield) which was treated with 4.0 M
NH:!@l gt 9x %ng 462mﬂib)) MAGzihd ?w@& @t 1606248 tmiRd1) fvidre 4dded and the
hours. e solid 25 was filtered, washed with et hyl
reagtien aisturewas grifred ayRdeforvhbulhe reschon mintuze pas (Diefadithrough

Ceﬁ%/ebg]%ci) lwa%fné(ci X\? 'ngétlganéf 36(9 )ﬁ‘}{i) %nélé{gA%p'(jﬁjq%L) rife3nilttle was
coﬁcehfrath&dm @vaamﬁmlpmedltiomea Htweeh HEtOWCaE@BO! mﬁ) yhd tiraed (RBIEImL). The
salt_ (120 ngy, 96% yi el g%] 1H, . NVR (400 O dﬁg 6
sepgpraed (cﬁg%mc Dfjase owps; Wahed ity bﬂ@e A10( Fﬂlé Qvea) (MgSge) and
cmg&gﬁﬁgd %gb oBd ﬁ‘kg((‘é angm p)iz_jl)dgn ;'Zyémét) ? ucﬁoﬁ%ngrf){% &- 1§0propy1- -

4 (m 30" 7.
(q‘(‘mimlﬁ)fl) m-wra@dldﬁ -ylured (8.04%nd, 61% ﬁzld) asH)a wlﬁtesﬂ:a(rs MS (ESI)
@93 (m 2H, 3.38 (m 2H, 3.05 (m 2H, 1.28

"(ESI) nfz: 567.3 (MH). 118 WD 2008/ 046003

PCT A . L e
i, T e G o)

1Hrpiazo -érnd)lB@aWpQ‘*é’SmQ 009 3amely wag dsselvagril g%\Me(bO mL), to which
c?lnp r(rqgg m?fnhano oi %‘gq ?éétlc %Hle}gcf)‘rr%%:g@ h&s IM (0%5 m%‘xol) were added.

ace gl ve
Th&. -réa%tISn ghikfutowas éﬁ:ﬁ'éﬂr §IRT Jor 12 h. The completed reactlon was quenched

1H | - 4-yl di | heny! (3-et
WiWy@MIN?%@f’%{%aﬁ&é E%i{ex E;P\/t%é/ ngiolﬁtﬂg"wsf( )d?léin se) %rgwﬁp diyer was

wa%l?%et 11(%@]@26!1 % 5 z/"a}ig %g'lgé ( 110 1?%&"\4%6(139%8@% conce{xtrated in vacuo and
puBfi@Dd (ls_/ SIhirhmat6grephy s, tol  Hfford. 714-($(6F6c:ete(rmdopyd¢m—3 yloxy)-2

7.22 (t.. 1 H, 7. o 7.65-7.6 \
flugioghe f%/tl)o%(?t f:\DOP"é’Plibz r (éliﬁ%}l%g')éfk) l(linpyraéolﬁ yhgiea, (5?2341 g 44%
}YIBE_&) as @ y‘éﬂo@ fm (I‘(ﬂva@ cbﬁvleétgeli_b @Ccﬁ‘re%éor{dﬁg ﬂne@late galpg%%a@tlng with

Ms@i (1 Beq) dH(WH'aLMOO%ianDMSB%)L&mgtl &, @H(),dé@wfselH), 9.07-9.04

ot SR L2 A e Bhot 21 6 T2 g tad gl Biar s S 1, s.11-

8.09QRRI288ds @Mdd)ufifslﬁi bz, iy, Oi'@ Qﬂ,rﬁﬂhv 761, A1), 4.48 (dd, J =
col utm,” met hanol /et hyl acetate) to give

8.81 3(23Het Hy), 7124(@@,.]@, 6167gm,5 H), 6.40 (s, 1H), 2.92 (m, 1H), 2.31 (s, 3H),

I f 2-(1-neth
20\3 (}, fﬁﬁ)f’ﬁ 4‘?)2/?%%?@0}?1 ﬁ(ﬁgﬂ_\r/‘ﬁ? o‘xy{%?ﬂ@%i Sq)us ea( asng
vvhltefoam(78 ngy, 38%yield). HNI\/R(400 I\/Hz

Exg;ng)?et f?%l Sgllnfgngﬁrgce‘aglggq )glaisqg]épﬁz 7 Jtm_«p;p s|_1|) . 'EI(a 5324 (150|_|)mg, 0.26

b ol o 5 Bl By P St oo

weﬁa H)amiﬁnéii) tos ,affbrdH) berByB96(BHerftbiyl-5-83- 58418054 -(2(1 -inethyl-1H-

PyrﬁF%l - ]8%’1%11% %H}il?z?joﬂigf&é{ﬁw@gf%i H%lg)gél%@-lgylg%gc@ngérggloc);{uinoline-

2(1) LAY 8t QoEXATBES, telafxanpl e B3 (0.10 g, 0.23

To a solution of benzyl 6-(3-tert-butyl-5-(3-(2-fluoro-4-(2-(1-methyl-1 H-pyrazol-
4-yhpyridin-4-yloxy)phenyl)ureido)-1H-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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mol ) and Exanple A32 (56 ng, 0.23 nmmmol) in the

presence of DIEA (68 L) were conbined to afford
wWa2(08404@93 - but yl -1 - (qui nol i n-6-yl) - 1H pyr azol -BEHU$2087/¢81098

3-(5 25 chl oropyridi n-3-yl oxy) - 5- cyanophenyl )urea (39

ng, 32%yield). 'HNW (400 MHz, DWVsO-d6) 8 9.47 (s,

Il H, 8.98 (dd, J = 2.0 and 4.4 Hz, 1 H), 8.82 (s, 1

H) , 8.53 (d, J = 2.0Hz, 1 H, 849 (m 1 H), 8.45

(d, J =2.4H, | H, 817 (m 2H), 7.97 (dd, J = 2.8
Pd@NAThE sé’luth VJas Htirred - 8érnight uwhide?HO (Hzatm§ i RT7 7&' gdlution was

J=1.6 : H, 7.65 (dd, J= 4.0 and 8.0 H)
filtgred 5 @@d chcgntgitq:ck ip |_|)vacup 31to( mpbfairH)  1- @-tz_pgt l(tgyl-i (1,2,3,4-

oy it Sttt A R Bl g

yl)@i’&ﬁ?&l:éteyi&@)pmwl’)mea (73 Ge£ 0% yan@) GUONER! (ﬁto&;igﬂal BMSO-dq) &
e

Ex )
90@@&011319 sr%(m; 2008 38 6Bl O 1, 565 (o Huhobs (dte = 2.4, and
f
5. P 70 BRI T T A FOB T O S5 6394 75 7.8 e
TH}- X9, AR S [BFpYS0 iy ) i P OO 8P (AT 79T, 1ED,

27% | d 5 S 9.43 |
2. Shipg 9(50@ SR SEIﬁZ(M#FfLSg 574 (5 3h).
8.48 (m | H), 8.33 (d, J= 2.8 Hz, 8.16 (m 2H),

uxfpife §00usig Cpfedife Eﬁﬁf’@%ﬁ&“&“@iﬂ@% EGingidpzy g 0.

mnkgl) aid Bafple A272108 izg, 0.43molf . viste (cmnbineﬁl)tp Aok 1-(Es(2-(1H-

Pyre%?hfb-s%)wdﬁﬁr@q%)@aﬂg@mﬁi @&e@&ﬂ'w laﬂa?X&gbZég 0

teH%HﬁﬂE’ﬂsS‘qtﬁmolgf—(ﬂ%Lﬁ-Iégﬂr]az&ll yﬁﬁ‘eaQi%%g 794 %e?d’)d 'H NMR (400

Exanpl e mol ) were combinéd t
Mipr, DN BE- &)658(84%1(31, HH), 8.83 (s, 1H),833 (d,J=5.6 Hz, IH),S 10(d,/=8.8

Ha DY S i B Phgs AL n2 e 5ol ons 2@44 o Tib, 7.2
(, ﬁ)% 82)913{%)’1!?} d)313q_dl)rd\"‘t’ﬁ)(4@? (WJ @'\45%@@)2 (ﬁH%SHEE (5> (h, 1H),

6.68 (150118) £533((m 11D), B35 (81, 21).82. 9112(HQ rﬁH)zi BI? (s SH)IMBS ES8d1/z3581.3

(MHg)s 2.9 Hz, 1 H), 7.92 (dd, J = 9.0, 2.1 Hz, 1 H),
7991 (dd, J =8.2, 4.1 H, 1 H, 7.51(d, J =5.0 H,
1H, 727(dd J =11.0, 8.9 Hz, 1 H), 685(m1|—|)
6. 40 | H, 2.89 ( 1.22 (d, J=

Exgmple vesg)a nipged u@s@n& xample k, oEﬁwl@gBSO (0.20 g, 0.37

I
oA R Rl A4, GBALTE 0 2%" ‘k&%&%ﬁﬁ&ﬁ?*’?‘ﬁe R85 a6 o] -
(3-@Rr@-(1 Hepyretdiddd ) e or-ilybck y) -8 - Or&Me 6y 10t @4 P 3 -tert-bhigth 1 H-
pﬁizc§§nq$ ?tﬁ%hy 81%8@;1(1&0 gl%f(jh?tcgr%og%atge({for SEC%% yield) which was
tredt€ HARYAE R4 $I0AMiidXAhE (2 ﬁﬂ)}la}lﬁ H‘vaé’ §tﬁ¥é?l| atRY If()f‘ﬁh&lﬁ"sf @ solid

ro-4-(2 (nethyl carbarnoyl) pyri di n-4-yl oxy) phenyl ) urea,
wag fijteret ewashigd twith gthylacetates tang |daisil nolepuvasoinrio @biain 14(4-(2-(1H-

H pyr azol -5-yl ) - 35 (2511 [9-4- 2
v B B b A e G o 224
tetrlh3(cﬂtméélci1ﬁ12)lﬂzm ED IZI-pyrazol 5-yDurea HCI salt (120 mg, 96% yield). 'H
oxoet h napht hal en- -3-tert-butyl -

NMR Woag@}z, BN Y=clg) @2 ﬁh(bﬁ Az @87f(blt§oiHb39r21d(hﬁS 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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3-yl oxy) phenyl )urea, 1-(3-tert-butyl- |
-(quinolin-6-yl)-1 Hpyrazol -5-yl)-3-(2-fl uoro-5-

W@ popsioghions 3- yl oxy) phenyl ) ur ea, PCT/US2007/081098
1-(3-tert-butyl-l1-(quinolin-6-yl)-1
H pyrazol -5-yl)-3-(2,4- difluoro-
5-(pyridin-3-yloxy)phenyl)urea, 1 -(3-tert-butyl-
-(1, 2, 3, 4-tetrahydroi soqui nolin 30
6-yl)-1H pyrazol -5-yl)-3-(2, 4-difluoro-5-(pyridin-3-yl
oxy) phenyl )urea, 1-(3-tert-butyl-1- (1

Exiin| 85 ¥ lptoctdure analogous to Example 1, Example A36 (110 mg, 0.363
X B razg{JSl = ?() (2-11 g%ro 5- (pyﬁ di n- 3- y?oxy)éhenyl

mnmi)sand JEx(@plczmﬁ/\mm@oag 02.36% 3nRCl)/ Wez00Mnigedg@d purified by

enebaloahY G123 . mshapgletivl rstos) 9 Y i3 A fupnpre-(-

meﬂﬂ'y gpxt )b;&éﬂ?@l%ﬁﬂi»ﬂylc&?/)ﬂh@?ﬁyl) Bftgféaﬂiylil E@8inolin-6-y1)-1H-
er u ul Nno
YRy 3R Sisy By White SLRM G0 me{ 2% yield) 'H NMR (400 MHz,

dlﬁﬁgﬁ@gﬁé%ywi i&ﬁ‘ (P%}Ej 'Ez'ci% @ g}bj %’éy {EW%W@% H), 6.74-6.76

(mpvllﬁlﬁﬂolz(ﬁ VH),-7329 &; t W) 0T.65-5:684s, ClyH)lG’rf»y?F$ 02 (m33 Yo% Y9-822 (m,
uor ophenyl ) u
2 . 337 (R bbby ) B 53 5419 BABAAY .
iy s ey

yclopentyl I

qU|noI|n 6-yl)-1 H pyrazol -5-yl)-3-(2-fluoro-4-
Ex(nﬂp[enﬁ. hytiagn lpamaghhr): yalogous m;z;thp}e bHEzmmhpla K8, (108 mg, 0.363

m"%‘i}f e Obﬂfyﬁlé M ok 53652%@9& WeTec aBhiney gy pytdied by

chremﬁfo?l'a%ﬁ%‘ ﬁhﬁw&ﬁﬁhﬁeﬁ‘mth%ﬁ&lr?e‘tﬁﬁ labetate) to give 1-(3-ethyl-1-(quinolin-6-
ui nolin-6-yl)-

yi)%waws‘-ﬂ)w()z M@S(mtbyla‘hﬁ?bﬁr mﬂwl—SHym@a@p} -Agyl)poridin-4-

stonyMRPRBIFAR 68 1 et o781 ey gl B, BMR (400 M

dlddmagﬁgfoaiﬂegm% By riodt, r}H} 32I GQX&OPH? 7 W, ea), 3.91 (s, 3 H), 6.47 (s, 1

er u

H),tfeé? -8y dibildd Jr%’s p%(ls Mj) 1.22 (s, 1 H), 7.67-7.70 (m, 1 H), 7.99-8.10
| t

(m{/_%' P%?é%gnzal (§4lub 1y, &d"RE DY) 836RYT1 #)1%.33-8.55 (m, 1 H), 9.00-9.03

rea,

(m) 2 H2-% 10u@r bHY;: MB (BRIl p68 di(vH3EY) oxy) phenyl ) -3-(3-i s
opropyl -1- (quinolin-6-yl)-1H pyrazol -5-yl)urea,
1-(3-ethyl-1-(quinolin-6-yl)-1H pyrazol -5-y1)-3-(2- 15

Exfﬂntlﬁ:rf}-t A sl ﬂ?%d&é@@“aﬂ%@éﬁs‘ i E‘xsﬂn]Ylleqx}ﬁﬂ%B?ﬂ]é’ IB3ufem g, 0.23
1-(3-tert-but I'ndazol -

mnhblpyrﬁhEﬂhnﬁkyA)if—.’. 354 ﬁ}g‘, (O3 mal ) @ mmtﬂphmﬁﬁjm r(b8npdi) were

| | Lol (g eat
corpines) | ib) o SR 1 o eBE Gt 5 YA el B G-
o 1
Chlﬁf‘!’.bglg‘g‘??'ﬁ"xw 3. Egﬁﬁgg%%)gl;’ea (3139(191% 5%261/203?61(51) yII)—I %IM(R (A%OO MHz,
Dm-uamylwmﬁﬁh 899 iky)= 2.0 dndotbptae il 126, 1H), 8.3 d, J=

2015 TR0 b 1k A5 (0 ol 0 0 ABDLBL0 By PE Tk g3 8 and

921221‘1'1-15017@@*@{3%%@@@ 1H]; 4027 = 1.6 He, lH) 765((dd J=4.0 and 8.0
carbanpyl pyri di n- 4-yl oxy) - 3-net hyl phe 3-(3-isoprop

Hzy 1H), 74puitndti2d Bzy 15, 7.3 (npylithz 6448 Ss,yHH)u 288 (s, 3H), 1.34 (s, 9H);
hd%xééﬁggkugggofN&¥{&nEthyIcarbannyl)pyrldln 4-yl oxy) phen

i sopropyl -1-(2-met hyl qui nolin-6-yl)-1H pyrazol -5-yl)ur
ea, 1-(3-isopropyl-lI-(quinolin-6- yl)-1

H pyrazol - 5-yl ) -3-(3-net hyl - 4- (2- (et hyl car banmoyl ) pyri
di n- 4-yl oxy) phenyl Jurea, 25 1-(4-(2-carb

amoyl pyri di n- 4-yl oxy) - 2-fl uor ophenyl )-3 -(3-isopropyl -
| -(2-methyl quinolin- 6-yl)H2H pyrazol -5-yl)urea,

1- (4-(2- (di met hyl am no) pyri di n-4-yl oxy) - 2-f | uor ophenyl
) - 3

( opropyl I (qU|noI|n 6 yI) 1FprrazoI 5-yl)urea,
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1

H pyrazol - 5-yl)-3-(3-net hyl -4-(2- (et hyl am no) pyri di n-
wa20080300Pphenyl )urea, 1-(3-tert- butyl-| PCT/US2007/081098

-(quinolin-6-yl)-1 H pyrazol -5-yl)-3

-(4- (2-carbanoyl pyridin-4-yloxy)-3 30

nmet hyl phenyl ) ur ea,

1- (5-(2-am nopyri m di n-4-yl oxy) - 2-fl uorophenyl ) - 3- ( 3-

sopropyl - 1-

Exﬁ%lalmss}ymmgn@ ?t&e@lﬁ'&albgb@yw@mﬁley! ,)E¥a@éple B3 (0.10 g, 0.23
2-fluoro-4-(2-(nmethylam no)pyrimdin- 121 WO

mnd) 8nd ASaeeplepAIUSDow, BAHggnol) in presence of DIEA (68 uL) were

001}115%8(? Xté) &?SrgyL? %ﬁ‘f‘ %lity??—ﬁ%}}lﬁglgl % )qﬁ-k-%%alzgl ? }Sl.’) (31 aBX 5-(6-
mefhmsﬁmk@arywweh redl (31- ﬁgﬂ'ﬂ%?ﬁeﬂhe AMIN MR- @86 NI TIMAE O-ds)

qui nol I n- 6- razo

69143(@4%@)@&%@,41 Q{%mch@m 8H)I 874, VS (16D, 8.33 (0,0 =

2 SR8 Balal Dbl h 2 A7 e AR T 310, 750 (0. =

2.8-a(n3-8t03]‘-ﬂz 1H, ¥134 (4, 5 £ 848t yhawoel, i7e=60 Bz, 1H), 7.17 (m, 1H), 6.46

& fuha @1 é&ff)?bﬁe(ﬁ,ﬁl%)u?@(zéﬁ%%%égb%ﬁi&‘ﬁt hyl am noj pyr

H pyrazol -4-yi ) pyridi n-4-yl oxy) - 2-fl uorophenyl )-3-(3-m

' | | 841 (1 :
Exﬁh?gé 3 utgé%& aqﬁé)ée?un% a\lhlf}?og é?%@n%ﬁ%ls I‘II g{xﬁ -yl ox;g)spﬁleg ho 053

mnydl) agl Egample B9 (24 mg, 0.056 mmol} were combined to provide 1-(5-(4-(1H-

pw}%@%—%@ﬁlyhﬁlg&%—y ?}zgﬂwrgﬁfﬁlgﬁk (8 1sro%%gﬁy}q \ﬁu?no{m- ~yl)-1H-
pyrachllﬂlﬂPLﬂE@ enitlg) 28% ﬁe1d§ om @}MR -(hod QA DRSO G-0Y1I.36LtH; 1 H),

9. ngﬂérﬂzﬁp &t %’Z@zéIHBBW)(HB It Ié} 18- Bt 9P (2 gy 84318 B2 §my 2 B1), 8.01

ad #=f
ad I B0, 7. 000 9000 KOG (9 - 5241 b 18D

7. 51-(64]- £ 3 HzH B&I'ﬁZ’@I(ddﬂ; -y ) pYr 8.diHe,4- H) 6.85 (m, 1 H), 6.40 (s, 1 H),

3-net hyl phenyi ) - 3- ( 3- |soprop nol i n- 6-yl
280 6 Ly 105 TR Qe MS ey B 5302 (MY,
H pyrazol - 4-yl) pyridi n- 4-yl oxy) - 2- quorophenyI) 3-(3-t

ert-butyl-1-(1,2,3,4 tetrahydroisoquinolin-6-yl)-1
TheHopNowing| exBmples uvers, prepdrad fiyutheomdthods dégribed in Schemes 1-17,

Geﬁe}rﬁkor%ﬁ.ﬁg :@@%ﬂ{ﬂ% d' ”g;:g ﬁg%%h%ﬁ‘%@gg%e% W EPIoRBX 71040,

filed( SDe&ﬁ@Fpme |26(§5§1U|ﬂ(’1\c§8rp&a@dy|9y teference:1-(3-tert-butyl-1-(1,2,3,4-
razo
et P o s Pl YD ey B @y | phenyl ) ur ea.

I8 oy hmvridindyloshenyliuren. o (| or opadiFR Ry

(methﬁaﬂnﬁmpdjl.ﬁmylimé-lyl)- Kfﬂ-lpymbil-ﬁyﬁ I 2-fldoro-4-(2-
H pyrazol -5-y| )ure 2-fluoro-4-(2-(1- neth [-1 .
(gt e RaBpy DA Sty Diges, 151t (2 amino-2-

oxd’éﬂ%?f%ligmﬁﬁl&ll DoyByA- %erf"ﬁﬁtﬂ)ﬁhH odyrazQ)gg' 0} '(f‘-cﬁlo)’d 5 (ﬂ- fluoropyridin-

ur ea. T [ om n exarrp es

3- ymmfmﬂteeﬁl)mat hel -(Retertdulgylelle gprindhmeb-yh- 15t henaes - 51y11'3 (2-fluoro-5-

TN RN

dlﬂggﬁﬁSWﬂﬁ@g -k y)EHRVBRCE, 1-B-{eBrBiyIt 1-PUL Bl4-tetriyddeifodhinolin-
6- ﬁktﬂﬂmpbﬁ~§Bcﬁu(?nfbrhﬂ«JDe}?T(pmdmﬁyyla&)dphﬂsLyibnyeas1((Ze terbbhtyl-1-

| -~
(b5 R it BIG A SHp i SULBB IR, 1-6-
enyl ) - 3-( 3-
i sopropyl -1-(quinolin-6-yl)-1H pyrazol -5-yl)urea,
1-(2-fluoro-4-nethyl-5-(4-(1-nmethyl- 1
H pyr azol - 4-yl ) pyri mi di n- 2-k0oxy) phenyl ) - 3- (3-i sopr opy
-1 -(quinolin-6-yl)-1 H pyrazol -5-yl)urea,
1-(2-fluoro-5-(4-(1 -nethyl-1
H pyrazol - 4-yl) pyri m di n- 2-
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30 yl oxy) phenyl)-3-(3-isopropyl- | -(quinolin-6-yl)-I

H pyrazol -5-yl)urea, 1-(2-fluoro-4-(2- (1-nethyl-1
WORES06003 - 4- vl ) pyri di n- 4-yl oxy) phenyl ) - 3- ( 1- i BOPDS991/681098

3-(quinolin-6-yl)-1 H 122 W 2008/ 046003

PCT/ US2007/ 081098 pyrazol -4-yl ) urea,

| -(2-fluoro-4-(2-(I-methyl-1H pyrazol -4-yl)pyridin-4-y

| oxy) phenyl) -
3-(I-isopropyl -4-(quinolin-6-yl)-1H pyrrol -3-yl)urea,
tertIoubyd=1E-dquatolinds- (131 {Hlp yretd1B-y1 §-Bk(2- fluoro-4-(2-(methylcarbamoyl)pyridin-

4- Y{JO@E’%ig%ﬁﬁB%%/IL” r";?glt ky }L’E-%l AR pheyﬁﬁh;pmqlf -1)-3-(2-fluoro-4-(2-

1&6?%@ gfﬁr%h%)hﬂ?ﬁ@l’rm a ro§§)p§1}ar§,g{/l.§?%ah le!r(é-lt&%)w @Xhum!)lm 6-y1)-1H-

pyr@zcﬂ—?—%il};éﬂéwh%flre 5- (6ipyamyyndﬂﬁ3yloyg)ea-i?iomphyh))lmm, 1-(2-fluoro-
uor o- azol - .. )

T e S e e L o S Rt
1H-{ﬂ)lypdz¥i %-ﬁ!bhﬁaﬁoi '(ﬁt%‘él%]i&ﬁﬂ@ﬁ +1 é'q‘u(r%‘lm— 6-y1)-1H-pyrazol-5-yl)-3-(2-fluoro-4-
(2- @ﬁ@wlw@n%ﬁmw¢¥¥4ﬁqu¥wnﬂk¥?mﬁdﬁ;ﬂyylﬂbu%l i(geipplbpPtyl)-1H-

pyr% (’jajl(itg(zg fgrmfcbx 6%]‘ ur ?xﬁlclar‘t%nhygw%dlgl %OW)?ilenI)rl)grea i (3-tert-
butMLp&?@uﬂhﬁm h))=132- gﬁralz@lomr;gycs ~@= c@@hld)ﬂ}@idimsﬁdgﬂy)-tzhl ophen

) ur ea | uor o-4-(2-

ﬂumiwwl)w 0y rla(z?’oilertzhlgwl)lpmrmhﬁ"ﬁtyl)1 lé&yml*f’yﬂ)) -3 3chuore-4-(2-

(me%l%{lgrﬁ?ﬁl E}Jafngi -h[g)gdﬁ(yﬂm% nglb%]r %H i m dazol - 2-1yl3) {h8Rey1-1-(1,2,3.4-

tetrkhydydisaplinodinyd-y Py H-pymzel- 5,‘}!1()—)3):()4frhﬁhyll-3 -{pyridin-3-

ylogy)%genlfyﬁ&%aole(é ]élgouh'gfdwp lﬁ?lpﬁﬁl)ygldﬂ:i% ?1‘6&{;)0 enylyg -1sopropy1 1-
(quﬁ%ﬁﬁ GQrEzGIJsdﬁ&réa ML(gxéfﬁzﬁtlegqxl noliB=d-§)J1 SopaRIl5-1)-3-(2-

qU|no pyrr ol

ﬂuc.te(42(2F(hrwnﬂlsdarﬂm9)11y€1ﬂlméﬁmrdy)nh¢xﬁyﬁaaso|1 “(A-tgt-ppiyi-l olil H-indgzol-5-

R Y IR SR ot Py vioxy)phenyDuree, - 1-
(4-@= C(aajﬂflﬁcg’QjﬁrdﬁT didx%{!ﬂﬂbk‘bpﬁbnﬂ')ﬁym&ilmmé (qu1n0hn-6-

yl) pyr n-4 onxytheny )-3-(1 ropx
yDhergbures-oi soqw nol-¢ InC1EL-{pdpzql- S41); éyﬁ@z@p 4%7133?9%(&& yl) 3 ~(4-(2-

caﬂ&néér;lwﬂ% )§)éy$iﬂ'uﬁﬁﬁ1§%§/rp%r§% p|1] 6(3 ﬁr)t-})utyi -1-(2-methylquinolin-6-

yl)?I:EﬁwmmﬁP$4(442(cénbﬁmaylgy?lfiﬁwﬁwgymm?tldphmyﬁmlr&i yl N-(4-(2-
rro rea -fluoro-4- (2-(1-ne -
car g e B DR b SHBTRv -] aRBOR b G

Rzdils-y1furds, 4 201 -(2-flugro-4-(2-(methylcarbamoyl)pyridin-d-yloxy)phenyl)-3-(3-
Dy i o gra-42 (methylcarbaroy hayridin d-yloxy)phenyD)-3-

y
isorirop - K- (ijﬂmymmlmﬁrnh{lmfpymzﬂﬁpylm&g@l 143- 1sopropy1 1-(quinolin-6-

R e ST AR e RN TN

1- (4‘-(2( Zarﬁélﬁ@ilﬁylﬁﬁ-a—ﬁé?ﬁHﬁbmbhenyl) -3- (3-1sopropy1 -1-(2-methylquinolin-
razol -4 in nyl )-3-(5-
-yl)sld-\épwqﬂ =y qu‘ea 1 -(4-(2- (dimethylammo)pyndm-4 yloxy)-2-fluorophenyl)-3-

(3'1ng gp)?l @ﬁﬁ&@}ﬂ ﬂ???ﬂ%ﬁ%ﬁs{‘y@%&) F U @535 b ¥ -Bdtrinolin-6-y1)-

1HJﬂymzwi-@l)-%(ygnb?w:%e(izmgﬂﬂwﬂmm)pblﬁdmh) yﬁxﬁ?ﬁem&};mm%l—(ﬁ-tert—
et rahydr gui nolin [ -
butylyf mr&{m PR PUEFEY- B YY3: {M r@ftrmom B}/f*é’ V4
4 ¢ . -
me%%/flpmfﬁ)gﬁfié% e?%gﬂ%ﬁ%ﬁwg%lgé él( ?}'l’ok?ﬁf’)fﬁgbﬂpheﬁyl) -3-(3-isopropyl-1
(2-mptbslagsbiolia-6741)-AHepyrazil Gy iurerorl 2 4iope {2 ftetiyflantino)pyrimidin-
H pyrazol - 4-yl ) pyri di n- 4-yl oxy) phenyl ) -
3-(5-isopropyl-2-(1, 2,3, 4-tetrahydroi soqui nolin-6-yl)-
1 Hpyrrol-3-yl)urea, 1-(2-fluoro-4- (2-(I -nethyl-1
H- pyrazol - 4-yl) pyridin-4-yl 89<y) phenyl ) - 3-(4-i sopropyl -
1-(1,2,3,4 30
t et rahydroi soqui nolin-6-yl)-1H pyrrol -2-yl)urea, |
-(2-fluoro-4-(2-(1-methyl- | H pyrazol -
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4-yl ) pyridin-4-yl oxy) phenyl)-3
-(5-nmethyl -2-(1, 2, 3, 4-tetrahydr oi soqui nol i n-6-yl)pyrid
WO 2008288030 2008/ 046003 PCT/ US2007/ 081098  3- yRPQUIDE207/081098
4-(3-fluoro-4-(3-(1-isopropyl-3-(quinolin-6-yl)-1
H pyrazol -4- yl)ureido)phenoxy) - N-net hyl pi col i nam de,
4-(3-fluoro-4-(3-(1-isopropyl -4-(qui nolin-6-
yl)-1H pyrrol - 3-yl)urei do) phenoxy) - N-net hyl pi col i nam d
e, 4-(3-fluoro-4-(3-(2-
4- 3}1&8@5&@ )35c3cl%ﬁreﬁﬁuncqmdm1cesgﬂ%r -fyrizol L4 el PREnawdtb-5-(6-

i colinamd

(methul@mtbamoyl:ips(r@m §Gf§¢@bpllen5l)@q@rlﬁ@wrpny161 ~(dujnohingy pl)-14-yyrazol-

SRR P or o 3 iR B iR Marmre sy amsind -2
(mé&lﬁlcm%hﬂluylepﬁmﬁm@wﬁheﬂynﬁteayl nL(gquatmqe(z-methquumolm-ﬁ-
4 fluoro-4 4-i sopropyl -1 -(quinolin-6-

ﬁyr@aqloﬁ yl}ﬁyﬂ )ﬁﬁ%@ﬁdﬁﬁﬁ@ﬂa&wmﬂh%@wi pfl%bj)%ﬁ@ﬁ%a 1-(4-
N BB A P oy
ythBol-5-yl)urea, 1-(2-fluoro-4-(2- (Ifletlhylcarbamo?Il)pyndln-f-i-yloxy)phenyl) -3-(3-
is°§r0§y{/f¥%ﬁvéw%y %éhéi&&%éfﬂﬁ%u b4 :ﬁgﬁ%éﬁg’ﬂ yridihed yloxy)-

2- f&aof@ph%ﬁ}l%% 4sdp§oﬂyi1 f@hi’i%kaﬂ% 6 %L mbyﬁz& Shdyieh) din-3- 1.(1.

r ei'do) phenoxy pi col'i nani d

(beAzQ[E}dxmdfsoyM(tgli{b@t}fidbbpwpml-52ylmt{2ffhlomr4d2-
(m{t\’l{/lfgarz)amf))i )gigllx g é{%%}:ﬁ%ﬁ?ﬁﬁ%a - rre ?X (f (ﬁ?lplypa%&] yl)pyridin 4-
ylok&}&ﬂdﬂ@l?hdﬂ B= Msopsaﬁmgy:tﬂ (q_iﬁmlﬁ gret - pjmuls)fr Jures- i15(4-(2-

opro quinolin H 15 tyrazol %urea
ert:

(lﬁpy@zwr‘tm})msiﬂ(l A= sdquie?rﬂwmnhenyl) -3-(3-tert-butyl-1 (1 2

r xy) phenyl )-3 (2 AL
tet{a%ga%f% rn?fﬂi/ é)yﬁyni g&%!z&] ?r\{l)%ll o8 1-(3-fluoro-4-(2
(1sd;brm5ﬂaﬁxgb);5&21ﬂinl)-%ykﬁy)]ﬂlflﬁﬁ)-6482.%;}{?@&{1a(zluinoﬂﬁ-}ﬂ-yl) 1H-pyrazol-5-

rimdin r n n
yl)%rg%x/[ Id] olxazol y5oxy|1) 1so;lJJr%§o— w7 Oq?{l- ﬁ lkﬁ pyraz& 5- %% -(4-(2-
SRR TMIn L5 RRy)-3-methyiphen Pﬁfﬁa W pyrazol 4. "
(cyle)?wyhaxmm)pwﬁhm%y&w)jpmeﬁwmp&n(yg -3-Eoprpiepy-1-(quindlimed-yl)-

bR a0 o TP R TR etk g pigp s )pyrdin-4-

yloRy)phémyfl}-3193 Brefinyi4- @ﬁnﬁﬁh@ E)-lH' ~pyrazol-5-yl)urea.
pyrazol -4-yl ) pyri mdi n-2-yl oxy) phenyl ) urea,

1-(5-(4-(1H pyrazol -4-yl) pyri m di n- 2-
Th%?%%@{a%@%s%@?@%? glr?%%let%l ri %CI{BEHI iHa¢Rlmes 1- 17, General
Meghodai ptheSabipl¢ lxempled -ahad-thé uatieods-deder{bkd irtWIQI 2006/071940, filed
De%—%azgé;‘s[ Sﬂb% yriﬁcg]ﬁ%r%g% [by reference:  1-(3-tert-butyl-1-(1,2,3,4-
tetr!th r@1]s ihSlne Agl)ylll-) ?rahﬁ?%g%@l% Iﬁeﬂﬂypy AN riden- Slﬁl}\;)&ﬁﬁndm

Sec on 3 ase assay Act’i
2- ybﬁxy}xﬂienkl)waasel (BEN IHpN@eol1g- ymammhreawﬂmma@uomphenyl) -3-(3-

ol | h i he, ki
isop@pye | a e A w'erﬁa»t 2 his Bt el S-(4-(1-methyl-
1
B e b S LS s S 0 U e D
pYEEIS-H3sed, the oxi da(%ﬂwr@fS Q@ﬁhwwgbw@as@mdm ~2-
yloQ&)pﬁg’Mjﬂ}%Bm%?m -(&Hﬁ&%{ &- ﬁ'jofh Ej%aggl 5-yljurea, 1-(2-fluoro-4-(2-

(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(1-isopropyl-3-(quinolin-6-y1}-1 H-
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124 WD 2008/ 046003 PCT/ US2007/ 081098

spectrophonetrically. The reaction m xture (100 Al)
w@eoarisaraeerl Abl ki nase (1 nM Abl from deCode PCT/US2007/081098

Genetics), peptide substrate (EAI YAAPFAKKK (SEQ | D NG

3), 0.2 nmy, MC12 (10 nnM, pyruvate ki nase (4

units), lactate dehydrogenase (0.7 units),

phosphoenol pyruvate (1 mV), and NADH (0.28 mM in 90

nmM Tris buffer containing 5 0.2 % octyl -gl ucosi de and

pyr“azo‘i 4"/95@%@9[)1 fluce- 4T(95(t1-lﬁaﬁﬁonw?raxa@mynﬁmmeﬁow)pmnyn

y 1) and other reaction reagents at
3- (tmop@ml—lééﬁmnehmwix sldﬂnymvj -3- mseaaddeb@-@ugw’r {2-{ Iymethyl-1H-

Th t,

R I e
pylﬁiétlﬂtnﬁﬁyl?ﬁgﬂiﬂ ((Zmﬁaro-ﬂ(ne(1rrﬁaﬁjdkIjﬁg&ﬁ%ﬁl;ﬁﬁgyﬁ%?@lﬁtﬁﬂhﬁnyl)—
3- (%@pmbﬁﬂewnwn-@wlwﬁ%ﬂrgbﬁ%fl (Pefirore- 8r{2T(éTT’éeL€YItH‘?“PYTaZ°1‘

f 0 -
+spRAR 4 BoRTBE RIS (o Foplish o RGuh R GPRREMI B b0 1.2
flubrokd-(B-{1i- mai;hyhlingrrdmt—é#yhplyadm&t yh;xy)phgl@lbﬂ (S-Ilsdpm]]}"-@f
e
ylo\%gguﬂgﬁdﬁi?ﬂsoﬁﬁ{p’yy QI(?:{mQBhMWI)hﬂIﬁb ¢S D 1'5@ ﬂﬁaro-ti -(2-(1-

t'er m ned oW n roductl on of
meﬂwd}riﬁmammadh)ynéatﬁymym%mﬂgﬁ (ér;smmmélvﬁqtlwohmé yb-1H-

im B 5 TR AR 9505 SR B
3-(53&%%@-2 mnbh@-ﬁ%&) dHtpmmfyINP&H (th@ﬂhh@ d(éz;(lemehyl 1H-
3 n) was continuously nonit

PyRSp@cty r}ilw)zpkyﬁny}iﬁe(‘lrlé%f)mdrﬂ Eﬁu%t%llﬂé Yidél-pyryol-2-

t
et cof-Ellord 4 T2T st PRk R R S )+
med)yl- ZQQﬁlnohW-ylwﬁﬂﬂl-idzDumw py{m-\ﬂzmbm 4k-|(21-é1]5-me(}4/1 1H-pyrazol-4-
B E%&Su&aa{ly%{)ﬁr RS Rt R s ipgyin Gyl H-
pyﬁ%ﬂf /{' b‘f fle({_| ﬁ&fl‘@)ﬂf T(QS(? ety K 91@42551 4@1)Hﬁ%hd¥eylaﬁﬂFhenyl)-

conpoun S were’ i ncubat ed
3- (Iﬁscmmnyl-@&EQ k| @tmhydrplsaqmn@hméfyl)ﬁ B gyrioh3néatant Is(Zafiuoro-4-

o Pkt Redrst Y ibealfE A o o

teﬁ‘éﬁ?drbi%b@ﬂﬁd)lih—@fygbxé’zohﬂ%ﬂﬁlr@t 30-(£ flebrPel 2 shathyuH-prazol-4-
plate reader  (BM5. The reaction rate was cal uI ate

yl)nmdig-‘lﬂﬁ@mpluﬁnwb (2ispproped b aﬁé’r-tew@hs@éwwquﬁm i ¢-ylthiazol-
Lobt ai c a8 .
3ffifer” 0 i EBo-d AT PRHIBAN LA LG A B M plehsh 5.
1sopﬁip§,l1%3~(Y\ﬁﬁeﬂf-tea’ahydralts@a;huﬁdlﬁm-gl)ﬁﬂan ﬁql)ufeaper c elR2-fluoro-4-(2-(1-
i nhi bj tion val ues, dete a._r.an f I,bi tor
et YO SR TS i+ SUPONEFES ST ELORE 2 ot ed
AR RLbSHEL-3L AT 20991 Qﬂcﬁ@ 1-methyl-1H- -4-
DS APREEG fae.9950 RABAARSHER | et e
yl)pyridin-4-yloxy)pheny!)-3-(4-isopropyl-1-(1,2,3 ,4-tetrahydroisoquinolin-6-yl)-1H-
imidazol-2-yurea, 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)-1H-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-yl)-1H-pyrrol-2-yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-
4-ypyridin-4-yloxy)phenyl)-3-(5-methyl-2-(1,2,3 4-tetrahydroisoquinotin-6-yl)pyridin-
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sof tware package. pAbl was obtained as a
phosphoryl ated form of the enzyne used in the AbI

W@ z®an4qosre above). Abl (T3151) (SEQ ID NO 2) RCTHSW07/081098
assay 5 Activity of Abl(T3151:) (SEQ ID NO 2) kinase
was determ ned by follow ng the production of ADP
fromthe kinase reaction through coupling with the
pyruvate kinase/l actate dehydrogenase system (e.qg.,
Schindler, et al. Science (2000) 289, 1938- 1942). In

3yhied, assay, the axiomid-ea- (Igf(ifiﬁ%gfbﬁyﬂﬂl{ﬁuinhﬁn-@eﬁﬁfﬁs@razol -4-

at A340nm) was conti nuou noni t or ed

YI)'Sp@Ole@W)’é‘{-meﬂaﬂmyohnﬁhédm e ddBiibigrorit(B i dsqpiapyld4(uinolin-6-

A ety IR RN R e el e SupEindthe-co-
isofriof TYAARIANRKG- @ﬁ&@zbm%@mﬁ?do)plﬂbnaxw ndtg@peoliddnidd) , 4-(3-

pyruvat e ki nase unlts]é Iact at e ehydrogenase (0.7

ﬂu‘erﬁr‘i-@)(z“lﬁwgbﬂo%mﬂ%lyr%v hiazpk-4-preidgiphensinpeN 0. 28
T
TR £ 2 U RN -

yl)mmgﬁhgﬁmw@fgaaemmgdg?mm t |- (AkflL(OT@%HB?C(g?sembrmtyﬂ}éFs(glcl)inolin-ﬁn
YDNH-{RRidazokdad ﬁir%ag@tpb?qwhﬁows@a chcﬂﬁ abs &F o oA 3-6-
iso&fé»B%nﬂtc}%%olm&qr}@gyﬁ&m ynu&uw)mleﬁ %awlwm}a piebligfhife, 4-

ol ar st ar | at & 'r eader 3 The reaction
(3-ﬂmre %@s(%afbpmlb)dtleﬁluumlmgﬁ yixd HIPXDT%?"I@ weigonhgpoxy)-N-

me rre Per ent | nhi bi t afiluo(s?-él (QE(S- %Lﬁ%l% q%?@%—é-?ﬁpwdin&—

*rate with t

yl)ﬁr@ﬁib)pﬁn@i%)@@@)netﬂ;@@olﬂﬁhﬂ@@ WE(BEHLCbad)-@L{Be”(SﬁsbpM@mé(qumohn 6-

seri es of R ercent 20 inhibition values determ ned at a

yDfusang ybareidepphsmewy) Nupriylpicatinaside.usi ng s ofltiele(1H-pyrazol-4-
yl) i'gg;gf y%ﬁt]yﬁ E’Hinugagi [t %@1@@:{@%@%&%& e S5 4R 81-

pyrh@%bﬁﬂbﬁ-lDYDl PTTENUYRCEA I EFRCEDH R KD BEORICin-2-
ylomgz%%*mmgmm@wwpmREpprlsxﬁr«er(1H—

NE 1- 1-5-y1)-3-
PR R VAT o SR R e A s
1soﬂDW93T‘xﬂf'm0@KHurea 1-(2-fluoro-4-methyl-5-(4-(1-methyl- 1H~pyrazoi -4-
D EAESLAYNGES) SV E ATYAVRRIPALSOAELRR, 1-

Tt«ﬁ@ﬁ@ﬁils ELdORA-(430-methyl-1H-
(- Abl (T3151) kll%ﬁgse SEQ I.D NO 2) B (44} mothy

pwmmbymmm@sspmwm@mwma-

yio%%%ﬁﬁ%wgm-eﬁﬂmlm s
WNirkDYL RECN 1-(2-fluoro-5-(4-(1-methyl-1H~pyrazol-4-yl)pyrimidin-2-

PRRENAMLL YA L o SSAEL Ol LA plUcEe VdorS

Pl KWFAPESLAYNKFSI KSDVWAFGVLLVEI ATYGVEPYPA DLSQVYELLEKD
YRVERPEGCPEKVYEL NMRACWQWNPSDRPSFAEI HQAFETMRGT 126
Section 3

Abl kinase (SEQ JD NO: 1) assay
Activity of Abl kinase (SEQ ID NQ: 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, et al. Science (2000) 289, 1938-1942). In this

assay, the oxidation of NADH (thus the decrease at Azsonm) Was continuously monitored
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WD 2008/ 046003 PCT/ US2007/ 081098 Cell Culture BaF3

cells (parental or transfected with the foll ow ng:
wawdodoseppe ber- Abl or bcr- Abl point nutants TBABUS2007/081098

E255K, Y253F, MB51T) were obtained from Professor

Richard Van Etten (New Engl and Medi cal Center

Boston, MA). Briefly, cells were grown in 5 RPM 1640

suppl enented with 10% characterized fetal bovine serum

(Hyd one, Logan, UT) at 37 degrees Cel sius, 5% C02,

speeRdp kﬁ)ﬂmh%atﬂ - TRE bR ti¥E nBix Rk PVsRA,T Q:oﬁ?éﬁﬁ:ﬁdAMnhhﬁse (1 nM. Abl

reachi ng 80% saturation at which point they were
fromutbcﬂddeuﬁe@btm) fpapn@%smtzfamr (%@MEQ ID NO: 3), 0.2

%%@ﬁoﬂ \%Ca g 8 gkllﬁﬁs?ee o Ui qwiﬂc ateg :Elg dl'(t)cge?gsre (0.7 units),

ph&@hééﬁm ﬁjﬂﬂ{rﬁe ((p@{N’I) %d NADH (028 W) in BOrmeeaTHs befftr containing
1 ne, ree thousand cells were added per well jin

0. 2cérqmétgéucgvmdwnd AedVauRMSD.apid - Sndiedt Gomnayadetereoncybpted with
th 37 9%

A N B9 SRR e TR PN 0 00

wa$ Ridedegatarivheirsation W])he\f@Sor@ﬂdte dt 340 sackhaswebhitaed! cartinuously

for Ga e bl 1uAcan Fabssteh Qe b Asareedia, (PRGb A Fecteag o rate was

cali%t@ca ;’#ﬁ% fead oop 2.0 ﬁ'\/ﬁnE' Hast ar p&Bin: MRnibRME w@bﬂd&?med by

an excitation of 544 nM and an em ssion of
cozﬁﬂfﬁisnn/lof Desctionasteawith ythadoflis icagtrdlr (i snwithf nangask compound). 1Cso

Vol B e e S T TS Bt gt g ranee of

inh@RiTe uAGSraions Asd R ftvaire tdutideNey MpleraMtB@ U GrapBPad Prism
di scl osed herein exhibited >50@6|nh|b|t|on activity at

sofpware packg®#.concentrati on agai nst Abl ki nase and T3151
Abl ki nase. Biological Data Sunmary. Whole cell 1C50
val ues of conmpounds of Fornula la. 25 In general,

pAbPRIAsNSksall- 56 di scl osed herein exhibited >50%

Ac%ﬁg'r bpABrzse SSRRIDNSPb8F Py e THER: bl fhe production of
éfoﬁ/kg thPOkiRise fEéE@éH Sthfoﬂgﬂl udiuBand 342 thE2 ate Aan4se/lactate

51 T. 127 WO 2008/ 046003 PCT/ US2007/081098
delsﬁmgenzsezlsystemn@cgi Schinder, we talr &me@@rqaaems@&?s 1988-1942). In this

sssER AN PEGR T NI OER R R o Wi qpstyggpnitored
spaéirb@e eu@ca)l{ETThé/%%ndﬁi A@gere @00 phh@ntER A HABI1 I Inasb ez mvn pAbl

a central enyl ring is unsubstituted. An exz&PIe of

fronhés@odenﬁﬁmttc@)r Peptide gastratse( WY AMBFAKKK K2EQeH! MP: 3), 0.2
oo, SUERE T S, e (07
phésbﬂéﬁn@@ﬁ@@ﬁé Q7 HMNARZd NREDHe@Eas mM )vie IeyiMSTris! btlﬁbrea)ntamm g
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). 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
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Exanple 1 (RI6=2-F, R18=H), Exanple 15 (Rl 6=2-F,
R18=H) Exanple 5 (R16=3-Me, RI 8=H) Conpound B
W@ RD8OH00R18=H) Conpound A (R16=H, R18=H) R16PEL6S200p7/081098
zf\ W 010 zIY4ONN-.I iNNHRI8 NHHRI8 ONO
NH2 H Bis HO salt iNiN It has unexpectedly been
found that inhibitors that contain RL6 substituents
other than H have superior potency as neasured by in
vitro kinase inhibition and also as neasured by in
softWaY iwﬁ@bbtaﬁﬁa@'a!s fagiRk 1PRH §h&h OF thdlerzgMealsed in
@pm%@mg§bof |l ustrat ﬁ{)n I‘!)Hb'ﬂ}i'abl e 1, Exanple 1
ﬂledfoiaweymeesme)l nventl on containing a 2-F noiety as
the R16 substituent is 5.5-tinmes nore potent vs.
phosphoryl at ed- Abl ki nase (p-Abl) than the

Ablmsmﬂantfwéonpmaae fssﬁymt aining RI6 = H, Exarml el
ent han Compound A vs

Acmtnfsmf rﬂhlﬁﬁtlﬁﬁbisﬁéﬁ)ri%é@ 220 IR AF S §%IF’%"PB‘34)be ﬁoﬂowing the

pro@ﬁb(flﬁgegf %]flblfrmjé Hl%sﬁlntd [Pgac RALJuBAT Soul 1}1? Wit ORé Cpyruvate
ogenous | eukem a an om tr&at nent

kmmSacsﬁtardtehydrogamsemsltqm avgj |Szhindler har &lp Beisnéen004) 249, 1938-

19456 ivEkstf oS erdafon B GRATEbGEDT G Ssast & Avgw) wes

| t
YRS b OB S dE mpatiooti

anpl e
AbIEEHESA) kinage (FEQ HRINHY 2)nkSi l”éﬂyAéb{TBhii) Bo6! dedode iGenelirs).i @ptlde

st ER TR ) 10, 2 AR 1 . prvecs

kin&RNUairits)) Jadate dehydrb@iaye 657 uhfs)RpBosphbsiol 'pylﬂﬁ'btel (3 mM) and
8-tinmes nore potent vs. unphosphoryl ated-Abl kin

NADH (0:28 nvird) 2@@@/@%@03 bpifey gsé@m%dh&dé@ctymh)mﬁlﬁaﬁnd 3.5 %

O bl ol e R PUIARI AN s st

reagdmwﬂat@m’ﬁbfmdl B besore pAEDI(50G pMs)ewaaaatﬂied&otSItarEﬁle macton. The
potent t ound B ys. the T31 ta
abshipigg et SHAOIE TRrTg e, |copigmougly S8 ["Gagp Polarstr

Opﬁrgg glaﬁﬂggﬁgﬁ (%MG)2 “TheQedbtidN rdte Ws QaﬁMat%[@ e 2.PtoMB0 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 software package.

Abl kinase (SEQ ID NO: 1)
MSYYHHHHHEDYDIPTTENLYFQGAMDPSSPNY DKWEMERTDI TMKHKLGGGQYGEVYEGVW
KKYSLTVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVQLLGVCTREPPFYIITEFMTYGNLLDYLRECN
ROEVNAVVLLYMATQI SSAMEYLEKKNFIERDLAARNCLVGENHLVKVADFGLSRLMTGDTY TAHAGAKF
PIKWTAPESLAYNKFSIKSDVWAFGVLLWEIATYGMSPYPGIDLSQVYELLEKDYRMER PEGCPEKVYEL
MRACWQWNPSDRPSFAEIHQAFETMFQESSI SDEVEKELGKRGT

ADbI(T315]I) kinase (SEQ ID NO: 2)

MSYYHHHHHHDYDIPTTENLYFQGAMDPSSPNYDKWEMERTDITMKHKLGGGQYGEVYEGVW
KKYSLTVAVKTLXEDTMEVEEFLEEAAVMKETKHPNLVQLLGVCTREPPFY I T T EFMTYGNLLDYLRECN
RQEVNAVVLLYMATQI SSAMEYLEKKNF IHRDLAARNCLVGENHLVKVADFGLSRLMTGDTY TAHAGAKF
PIKWTAPESLAYNKFSTKSDVWAFGVLLWEIATYGMSPYPGIDLSQVYELLEKDYRMER PEGCPEKVYEL
MRACWOWNPSDRPSFAETHQAFETMRGT
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20

25

Conmpound A H1 nM22 38 Exanple 15 2-F 1 nM 35 nM 56
nM ConpoundB H 8 nM > 500 nM 1,000 nM Exanple 4 2-F
wW@®@2008608020 nM 12 nM Conpound C H 1.6 nM 350 niRCT/682001M81098

Structures of Exanple 4 (R16=2-F, R18=H) and Conpound

C (R16, R18=H) RI6 O N2 0 ,NNNs\ ~1NHHG®G6

R18 O NH CH3 NNH This trend is also evident in

ot her anal ogs related to those nentioned above. As

shown in Table 1, the indazolyl-containing conpound

Cegggmk_g 4 containing a 2-F noiety as the R16
uent is 2.2 times nore potent than the
unsBHEY cdlist(parentil 6r tratdfectadowiib tlrmlfofowsng: owilbiypk bamébl or ber-
tines nd C
AR ST RS, LAeSh, GRERE N S O m Bcha

Vaﬁ“Ettt@Ht(NéW EXdIARSMedTi EchtoSXRRGne MA)IC BeREe, d:d’ﬁsmére ngywn in
these kinases is also reveal ed in whol e

RPB@SI@?@ sm;@nem@hwahel 0P ehasaqterizer Jetpblaaying Squﬁ"éégyﬂﬂﬂne Logan,
UTSGhELAAHRR CHERG b R 98% il PLRLLER, o Sapand

reafHifg 80% sb’@zfaﬁoﬁhk wiichgmaxs they wére sSaumjtared or Newesed) faassay use.
Journal of Medicine (1999) 340: 1330; S. Fader] et
al , New Engl and Journal of Medicine (1999) 341: 164;

%ﬁ%@%@% al, 129 WD 2008/ 046003
98 Proceeding of the National Acadeny

of Scéeeiat dfutiiBAof 168 FpnBRund 8%06)dispRabideino & P6 u’@tllr hlagls clear

of 5 %‘Eﬁ@ased %ECM 193125)&% ﬁalllJ &ed eg {1}%}81?%1‘1 i %ere added

per%épgﬁédlﬁﬁlét%%r@\ﬂ@ Q65RO MOYE Yereindashidd fof e hours at 37 degrees
R16- substituted analogs are 2.6-4.5 tines nore potent

CelshianS%heOan8ih drimiditysd Adribe eud of thegapabatien psriod Cell Titer Blue

expre 0 e | Kb R t] .
B AR NS UEAB5D A0  LDRPy y E PBsyion
37 dB&egensius, (B%TWZ l96 % mihidikly Ve eerfdrmbed! . Platek weese theneead on a

otent 1 n_BaF
BMG Fluostar Opnma (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 la.
In general, compounds 1-56 disclosed herein exhibited >50% inhibition activity at 0.1-2
uM concentration against Abl kinase and T3151 Abl kinase.

Biological Data Summary. Whole cell ICsy values of compounds of Formula Ia.

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 T315L, E255K, Y253F, and M351T.
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cell s expressing the Y253F nutant oncogeni c form of

bcr-abl kinase, 4.4-6 tinmes nore potent in BaF3 cells
wepses®dIng t he E255K nmut ant oncogeni ¢ f or m of PGYUS2001/081098

ki nase, and 3.2-4.2 tines nore potent in BaF3 cells

expressing the M351T nutant oncogenic formof bcr-ab

ki nase. These five forns of bcr-abl kinase are

oncogeni ¢ and are causative of human chronic

nyel ogenous | eukem a. Moreover, the four nutant forns
se&a‘onbxcr g@%gnksfnmaﬂc 43%0% QPthc;ngzUi‘leA&Mftjﬁ ently

avai l cr-a i nhibitor deevec V. Table 2 BaF3
Y2530 RAFG/0EDBBIK 2B4EGiber1GhiBUFS ofitkinnses, BaF@lifg (54bl kinase, B-

RapRinady - IBE VRGEERE®, 25 bed Bt Ry Mlerdi R Sshial b gine i

undebiic8, SAR- 16 ¥ 3Rest Mnhdite &2shoMnl BeloW] Gﬂmmﬂe Rentral
H 16 nM 12 nM 108 nM 368 nM 35 nM Exanple 15 2-

phenyl 2Bgrisugenbsitupaig(Balg arg! RiB ~Chp Semiepamngs 49 Pnpw@ﬁ, rﬁwcussed

bel%%ﬁ%@%aﬁo%g%%%%%%%iﬁ23208? the formul a

la o (Z26)1 A~ ,X2 ,X3 00-/QL Jla NI NE R3 R3 @

Re%maﬁvg@%mrmu@ge each individually and

I ndeRaRRNt( RigdHf rom the greupnieq9TRISEI-ROR PE=HY

andEfEﬁn?‘@e sngw:@'%@e ghatphoth QL aé%§?rﬁf}§ R=H, R18=H)
o %1646 s Mberein El s ected fromthe

fatvi| r~\/r~| nhllf \/I
YTy oy G )

cyclopentyl, grgyclohexyl, I nyl pipgﬁédinyl,
p , thleny 3 o&azolyl |soxa§®lyl
[ azolgyl 2 I3 z xadoaz

s &ubsﬂusute
erein the E1 @ Mg
pDi eties; wherein

Chear bocyclyl, pyrrolyl, | L& t hi enyl , oxazblyl,

thiazol yl, isoxazolyl, isothiazolyl, im dazolyl
pyrazolyl,

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 vive 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 T3151 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 et 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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oxadi azol yl, thiadiazolyl, triazolyl, tetrazolyl,

pyrazi nyl, pyridazinyl, triazinyl, pyridinyl,
w@osaa@dnyl , and G4; A is a heteroaryl takenPGT/Usa00hes1098

group consisting of pyrrolyl, furyl, thienyl,

oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,

i m dazol yl, pyrazolyl, oxadiazolyl, thiadiazolyl,

triazolyl, tetrazolyl, pyrazinyl, pyridazinyl,

triazinyl, pyridinyl, and pyrimdinyl; & is a fused

Abf}! @4 lythc? dﬁ%%ffsflﬁﬁéc}/ ®Y

m 2&;@' 006N 1940A2).

gkeny 8

I soi nd

s & 9

I SOI N

oIH1pB g

Examyslaz6liyt, 14Ietenmhurea;m;¢nt t}kmrﬁmﬂammdﬁ vs.lpeAblotinissz aidy18 times

benzot hi az

mORHRSTS SRRSO S S8 3L et KoL

benztri azol yl,

ben2|n1dazolonyl
pyrazolopyrldlnyl

onyl ,
dazolyl
i m dazopyri di nyl,

|n1daqgtgqopyr|d|nyl

t hi azol opyrtdinytsthrazofonmopyrTd My T3151 Abl
oxazol opyri di nyl, | oxit8ol ouwdphifiagp#APl 1Cs [Csp
isoxazolcpyridinyl :QULh.azo.op3..u.uy.,
H W= HE= W |

tri aZO: 0] \),,,E.S(é’]-'é!:idl, 2|Fuzu UUg'ﬂMI“ UI4II¥N1, $nM
thi azol o Examae 5 5 HRZETIRONY e A 5D

B /oW L N f a4 O p)lllUllyl,
oxazol opy r?ogpﬁft‘.mc.iy. oxazol or‘gﬁ}. it 3.2..)” ; 3f3¢ WO
2008/ 040008, Hi 1eor 0oL EO 09y ousrmr TPty o' Nyl
AN 581 AR WA 0 S AT M G
di hydroer: EIUEIZ! ; Pyt :JL\J!J)’I i :.I ”'.Y‘l,‘l 'Al..ul t ||_y| ;
S A S WAL 2 L A

T S P LAY L L L T f

pyrim di nepietindl Lor R b se i | oot el '?"’.’.y|
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benzodi oxyl , Stf)‘é’ﬁ'ﬂ“‘é@fﬁl"a @R1=2-K R18=
di hydr oqui nol i nylaﬂdt@mﬂWGdﬂﬂﬁxRHﬂH)
di hydr oi soqui qol yI, t et rahydroi soqui nol i ny| ,
benzoazepi nyl ,| beyzodi azepi benzoxaplnyl and

benzoxazepi nyl|; [

taken fromthg
pyri m di nyl pyri
t hi azol yl pyrim di
i soxazol yl pyrijm
pyrazol yl pyrim di
oxadi azoyl pyrijm
nmor phol i nyl pyri

s a
Ycon
I,N

Epnz lic heteroaryl
sli;é% i dyjl pyri di m nyl
RZO0 Fy dinyl,

" ni Bazdi PYeh gi nyl
|soth|azolylpyr¢mg(m nyI
triazolyl pyrimdinyl|
thladlazoylpyrlnldlnyl,

of

di oxot hi onor phottnytpyrmdi-nyt—amd

t hi opor phol.i nyl pyr.im din is.a roc en

f r oS HEENg A% O@rslﬁgiﬁtsip. r&nalaﬁ%f%ﬁ ed above. As
shdviif Er?hﬁé feOl u[lféniﬂdgzcﬂylréo‘i’lltaxﬁhgyéo afple 4 containing a 2-F

oxazol'i di nyl azol ony yranyl , thlopyranl

moley nathedt ipsubstityknt 162 Extahespore pitere rthati hhy lupsubstituted (R16 = H)

L onor

CompaRiEe X HAMHBRG:

1%2%1915'1 g’e&g«zfc&t& lgigﬁc%glvs p-Abl kinase,

ancﬁiﬁﬁﬂneyinor@@tﬁaﬂ Ry, CorfipABAIT B/ IT31 Slfrﬁ@@ﬂtyAbl lantde.

honot ropanyl ; The A

ring is substituted at any

subEmStwamﬁc@dpl@gre@seolﬁ miteniey offe thape legngasyis al&ﬁéﬂéﬁaiﬁdmm whole

celi assays which measure the

proliferation of cells containing

effectiveness of these Abl kinase inhibitors to block

oncogenic forms of Abl kinase: the fusion protein ber-

Ab] kinases (C. L. Sawyers, New England Journal of Medicine (1999) 340: 1330; S.

Faderl ef al, New England Jou

rnal of Medicine (1999) 341: 164; I1.B. Konopka et al,
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selected fromthe group consisting of A2, A3 and A4,
A2 is selected fromthe group consisting of. 132 WO
WQ28HHH60D03 PCT/ US2007/ 081098 {ZzZ3h "I \ \ \ RCW/U$282081098

I/ 7-4 1 1 -(z3}t { --(Z3)t (z3k 1 (Z3), N O Z3 N,

Z4 L Z3 Np ' Z3 -0 Z3 Z3S Z3 Z4 + v4 +i + \ X (Z3)t
~(Z3), (Z3h \ \ \ \ Z3 (Z3h j j Z3 J z4, (z3), [ (z3h

[ (z3h [ (Z3h . N NO pN~ Z3 CN.N Z4 M\ N Z3 Z3N-S Z3
t-\NH Zz3 0 Z3 Z4 s+ + k ++ rr + + Z3)t (Z3h (Z3h

P . s e B 3 4R L0, e

illugBatks the inZB)sel ZWhency 4f substityted R16- -chntardng k:omp(mndNof Ep(amples

BYUE NN SETMINEE M T
ane(lgg%l brel 2.6283 tirdeh- mBreO potdAtd thad4h® RBubsBitdtdd Ghilogd MLBRP3 cells
expressmg oncogenic ber-abl kinase, 1.5-3.5 times more potent in BaF3 cells expressing
the T3151 mutant oncogenic form of ber-abl kinase, 3.5-7.2 times more potent in BaF3
cells expressing the Y253F mutant oncogenic form of ber-abl kinase, 4.4-6 times more
potent in BaF3 cells expressing the E255K mutant oncogenic form of ber-abl kinase, and
3.2-4.2 times more potent in BaF3 cells expressing the M351T mutant oncogenic form of
ber-abl kinase. These five forms of ber-abl kinase are oncogenic and are causative of
Moreover, the four mutant forms of ber-abl

human chronic myelogenous leukemia.

kinase are resistant to the currently available ber-abl inhibitor Gleevec ®.

Table 2

BaF3
nie  |BaF3wiber| BaFa Tats (P23 VASSMBATS EIK  mage
ablIC;, |bcr-abliCy ber-abl

IC, ICy

ICs

Example 1 2-F & nM 8 nM 26 nM 83 nM 11 niv
Example 5 5-Me 8 nM 25 nM 15 M 62 nM 10 ni
Compound A H 16 nM 12 nM 108 nM 368 nM 35 nvt
Example 16 2-F 11 nM 25 nM 86 nM 238 nM 13 nM
Compound B H 49 nM B7 nM 297 nM 1,108 nM 54 nM
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O RO Z4 0 Z4p A3 is selected fromthe group consisting
of: 133 WD 2008/ 046003 PCT/ US2007/081098 \ \ \ \ ~N
WOR6osH6ODS (Z3): / (Z3)s (Z3)s N {Z3}s {Z3)i (Z23)T/U8200M81098

I 11 ( 5(z23)1 1 (Z23)s Z2 (Z3)t, (7-3), (Z3)i (Z3)s
(23), (Z3)s ** s* ff \ \ I \' \ ~ O (ZS) \ (Z3)s N _
(23)s | -(Z3), (Z3), (Z3), N3/ WIN"' (Z3)t | (2Z3)
i3 N(), NNNN (z3)" ("N(ZvN\ (z23)c ff L.(Z3)s
~(Z3)i (Z3), (Z3)s j (zza M 1/ VI i (Z3)s NNNI1\
cle(}!?g'" (23)s, A 3)s N(23)1vz4 V2 V2 V1 V Z4 (Z3),

oA St AR YE ) R Raa 54 24 Rib AT

selected fromthe group consisti n 134 WO

2008/ 046003 PCT/ US20 7/ 081098 (ZS), (Z3), (z3),
(Z3), (Z3), vy, yA ~ %4 NVI N ~1 V
-~N'V1 VI N-Z4 , 2

wherein Q1 and Q2 are each individually and independently selected from the group
consisting of N and C-Z6, provided that both Q1 and Q2 are not simultaneously C-Z6;

wherein E1 is selected from the group consisting of cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, pyrrolidinyl piperidinyl, phenyl, thienyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, pyrrolyl, 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,
oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyrazinyl, pyridazinyl, triazinyl, pyridinyl,
pyrimidinyl, and G4;

G1 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,
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~N N V2 74 V2 V2 74 V ~(Z3)E (23), ~Z3), (Z3),-(Z3),

(Z3), Z6 vi V1 Z4 | NN/ Z6 N, Z4&-N N~ ON-2Z4 V2
WO/2008/04080N R13 V2 RD V2 R13 Z6 Z4 ** ** ** *pCTHUS2007/081098

(Z3)c (Z3), (Z3), \(Z3), \~3), | (Z3), ZAN ZzZ4 "N/ V

V/ N/ NV2 V2 ~Z4-NNo N Z6 V Z6~ V -~a Vle R13

R13 V1 R13 Z6 R16 R13 Z4 R13 ** ** 1 (Z3), | ~\

4(z3), Z4 NNZ6 NZ4 VN and / R13 V R13 Z6 and

wherein the synmbol (**) is the poi nt of attachment to

1so§a9§]ﬁé¥r§ﬁéﬂign fiE&h J)l@p nidi tﬁ”@ﬁ%@ﬁﬁmﬁmyl | righyadRSinonyl,

urate nsat thé’Arin
pyrrm&xipyanaﬂmyl susetriyvi,ut ggramblbmmnequd rrphélaIRZId?ﬂ),l ephg@hrmdmyl

IS ct ed fromt he consi s of. .Cl-C6
PP P andy Gt RgRly  cinnoliny
qun‘Mk%ﬁﬁ 1n Eul]aaicﬁmgl rQ:ﬁﬁﬁdIm'yl nki@cﬁluiriblﬁ'@le NRthallz81P, OBenzodioxyl,

formi X3 is selected fromth et};roup consi sting
ben@fsoth@@@)ne-l 1 @-trionyd, ( CH2) ndihydrg:ll(l@p.lg"y . - NRtetrahydroquinolinyl,

d1h3$c%%é3ﬂ(1%9_léli gN( }l%%rolfeﬂ%\i%ﬁ% RA ;%nés)azepmyl benzodiazepinyl,

benfz%d%)cérN(aBéb@(z@){éﬁﬂ&)yR -(CH2) . (O N(R4) -, -(CH2) p-,
- C2- C5al kenyl , -C2-Coal kynyl, 135

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;

G4 is a heterocyclyl taken from the group consisting of oxetanyl, azetadinyl,
tetrahydrofuranyl, pyrrolidinyl, oxazolinyl, oxazolidinyl, imidazolonyl, pyranyl,
thiopyranyl, tetrahydropyranyl, dioxalinyl, piperidinyl, morpholinyl, thiomorpholinyl,
thiomorpholinyl S-oxide, thiomorpholinyl S-dioxide, piperazinyl, azepinyl, oxepinyl,
diazepinyl, tropanyl, and homotropanyl;

The A ring is substituted at any substitutable position with one Al moiety, wherein Al is

selected from the group consisting of A2, A3 and A4;

A2 is selected from the group consisting of:
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WO 2008/ 046003 PCT/ US2007/ 081098 and - C3- C6cycl oal kyl
and wherein the carbon atons of -(CH2)n-, -(CH2)qg-,

WO 2aB@)qe93 C2- C5al kenyl, and C2- C5al kynyl noi BET/E882001/081098
X3 may be further substituted by one or nore C
1-Co6al kyl; V, V1, and V2 are each independently and
respectively selected fromthe group consisting of 0
and H2; each Z2 is independently and individually
selected fromthe group consisting of hydrogen, aryl,

C L carbogyclyl, kydroxyl, hydroxyC g r
1- PR3 ( N, ) 2NC NN
- CBRl = (ze)R4 z3), |
) 2 ()),_ L% ) 2 ’
- 06a kﬂéls- ,Neagboy1,° car \ngczi \Céal kyls\,'\23
4C 1- CBal koxycar bonyl C,.

*( 2 02- 02R5, 502R8,
gé e)hI ———i (za@@mh b—(zs)t

N

= ( QCI—QSX,Har YlzgH\Nm ,
-(CH2) JN(RS)( ,,GI Z%CH?)nN(RS)(CHZ)l GE -
) NNHE( O) NH$( 0) 2R8§y, ) (zHHS( 0) 2 pfC( O (@‘ Z3), Z3),
21 —(23§ ki ’ / /
ﬁ= ONH( Cﬁg
0\%, Ne( D) RS (crE . ahd () RE: jt heN
* {hat Z%| cont gl 'ﬁ'% an Na kyl dF Mal kyi erféf moF

“Such noi et| es may be furthe substituted with B%e or23

re, Ay E“eax:h 23 i s i.ndependent.ly and
[ 5 istin > H,
:C kyI an h zshocylk Fyr@an
fINao KyksDIBL Yy
g—|€J~an’ par t Mak | NE. IIy fI i yano, »N
Aydroxyl, net hoxy, 0XO0, R3) 2NC(O) -z ( R4) 2NCPO) - 24

- R4)C(O) R, (R3 ZI\ISOZ- (R4)2NSOZ(ZB - N( R4) SO2R5. -
3)“80 ‘3’( _jCHZ),,N( ;
)2| “¥6al kyl
al k?/

N R3)Z(’ )g
8, RS) (CH2) T - C(O) <C(O) R8, - RS,

an& ni t ro; 136 2008 045003 PCT/ZSX07/ 081098 in

the event that Z3 contains an al kyl or al kyl ene
AIOLSBL Ned ﬁylg;lhhgg{logﬁ c6i%sidIRY ope further substituted with

one or nore Cl-C6al kyl's; "each Z4 is independently and

individually selected fromthe group consisting of H,

d - Coeal kyl, hydroxyC2-C6al kyl, C

1- Coal koxyC2- Coal kyl , (R4) 2N C2- C6al kyl, (R4) 2N C2-

Coéal kyl N( R4) - C2- Coal kyl ,

(R4) 2N- C2- Coal kyl - O C2- Ceal kyl, (R4)2NC(O -C

1- C6al kyl, carboxyCl- Céal kyl -

Cl - Coal koxycar bonyl d - C6al kyl -

- C2- Coal kyl N(R4) C(O) R8, RS-
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C(=NR3)-, -S02R8, -C(OR8, -(CH2)1 d, -(CH2)nX4,
-(CH2)gO(CH2)nd , - (CH2)g(Q(CH2) nA4,

WO ¢@BBI@N R3) (CH2) nd , - (CH2) gN(R3) (CH2) n(4, -PCT/US2007/081098
(CH2) gNHC( O) (CH2) nR5, - (CH2) gC( O) NH( CH2) gRS,
-(CH2) gC(Q RS, -(CH?)gO(O R5, - (CH2) gRS,
-(CH2) gNR4( CH2) gR5, and - (CH2) gO(CH2) gR5; in the event
that Z4 contains an al kyl or al kyl ene noiety, such
noi eties may be further substituted with one or nore
Cil- Coal k s eaah Z6 is independently and et

I

i vidu oup NS St nd%@f H,
|——(23)= P =y, hyldr xly)l I oX |C
7Csal y al @ al K8y,

ﬁ%y \(de - C6al koxfe- C6 zgnohe ),
a

y-, Gl-Csal kthhlo- o~

(RS)C( RS, (R 2N, OREN,
/ 1
N ] ogenéﬂ 1{3 al(jg :
N r 6Bngt he al k'l et u NINuorl nated,

Van, florod - vl koxy%erel ﬁ“’the aI kyl is fully or
pariti al Iy fl uori na ed - (XCI—@ggqN( %
7

RN
Clad26 [al IRM s
z6branched 4 3~ N
C8car bocycl yl, hydroxyH@ 1- Coal RYl -, hy#éroxyl br4dnched
C3- C6al kyl -, hydroxyl 137 WO 2008/ 046003
PCT/ US2007/ 081098 substituted C3-C8carbocycl yl -
cyanod - Ceal kyl -, cyano substituted branched C3-
A4GEsdldcydd fray alnogreup sonsisting df:C3- C8car bocycl yl ,
(R4) 2NC( O) C1- Cbal kyl -, (R4)2NC(O substituted
branched C3-C6al kyl -, (R4)2NC(O substituted
C3- C8car bocycl yl -, fluoroC 1- C6al kyl wherein the
alkyl is fully or partially fluorinated, hal ogen,
cyan, C 1-C6al koxy, and fluoroC 1-C6al koxy wherein
the al kyl group is fully or partially fluorinated;
wherein each R3 is independently and individually
selected fromthe group consisting of H, d-C6alkyl,
branched C3-Cral kyl, C3-C8carbocyclyl, and
Z3-substituted phenyl; each R4 is independently and
i ndividually selected fromthe group consisting of H,
d - C6al kyl, hydroxyC 1-C6al kyl , di hydroxyC
1- C6al kyl -, C | -C6al koxyC 1-C6al kyl -, branched
C3- Cral kyl -, branched hydroxyC 1-C6al kyl -, branched C
| -C6al koxyC 1- C6al kyl -, branched
di hydr oxyC2- C6al kyl -, -(CH2)pN(R7) 2, -(CH2)pR5, -
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(CH2) pQ(O N(R7) 2, -(CH2), C(OQR5, -(CH2)" (O OR3,

C3- C8car bocycl yl, hydroxyl substituted
waEogBeAvbocycl yl -, al koxy substituted PCT/US2007/081098

C3- C8car bocycl yl -, di hydroxyl substituted

C3- C8car bocyclyl-, and -(CH2)" R17; each R5 is

i ndependently and individually selected fromthe group

consisting of MNNNL N (J, N\~ I/1 COc ~NR1tl I

TRRG23 V5 "~fl'rl ~~// 0O OR OHI fl~ ## R4

g , C -, kyl dr oxy al kyl -,
di hydr oxyC2-¥@6al kyl # cszeaﬂog\ycz- Coal Ryl -,
branehed C3+C7al kyl - » branched+hydr oxy _*Cg al kyl -, ¥

0
NPCTUS2007/ 884998 spbstityt egNear CBear Gl Y-
ydr oxy dubstit 0t &d C3- CAC Vl,i)ocy(:lll N and -
R17; each R8 is inde#endently ‘and indi vi'tual |y

up corysi sting
Z)6al

-, X3-s
. %2- glibdf]
OHp 1 A CBal koxy},
ndepend&nt |y an

F, Cl@@sal kyl ,
phefyd pheny] - Ci
- A, eac

| ected fromfhe

€hed C3- C7al kyl, C3-Cr7carbocyclyl,
al kyl-, - (CH2)"d, and
s independently and individually
) roup consisting of CO2H, CO2C I
- Kyts, 1 C(O 2, OH, C 1-C6al koxy, and - N(R4)2;
Ci\R13 TS | dent |y and individually sel ected
romthe group consisting of H - C6al kyl, branched
ando®h @il thy bymigs (t8d athsqeia lof httadigngnbioyilse ACg adyfprmula Ia;
Cl- Cobal koxyC2- Cral kyl, (R4)2NC(O) -,
(R4) 2NC( O - C1- Coal kyl , carboxyd - Ce6al kyl, d -
andORBEARXYC aidieundd eitherd sdfalck ox uaanhany behd;Coal ky1-,
(R4) 2N- C2- Coal kyl -, (R4) 2N

Z6

the A ring is optionally substituted with one or more R2 moieties;

X2 is selected from the group consisting of C1-C6 alkyl, C2-C6 branched alkyl, and a
direct bond wherein E1 is directly linked to the NR3 group of formula Ia;

X3 is selected from the group consisting of -C(0)-, -O-, ~O-(CHa)p-, -S-(CHa)y-, -NR3-
(CHz)y-, -O(CHz)qO-, -O(CH2)gN(R3)-, -N(R3)(CHz)qN(R3)-, -(CH2)uN(R4)C(O)-, -
(CH2).N(R4)C(O)}CHa2)y-, -(CH2),C(O)N(R4)-, -(CHy)p-, ~C2-C5alkenyl, -C2-C5alkynyl,
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C2- Coal kyl N(R4) (CH2) g , R5-C2- Cbal kyl N(R4) (CH2) g-,
(R4) 2N- C2- Ceal kyl O(CH2) g-, R5-C2-C6al kyl - Q( CH2) q,
WO ¢@BRJ R4) C(O) R8, aryl, aryl Cl-Ceal kyl -, arRCDKyI087/081098
Céal kyl -, aryl arni noC2- Céal kyl -, C |- C6al koxycar bonyl C
1- Céal kyl -, -C2- Coal kyI N(R4) C(O) R8, R8- C( NR3) -
- SO2R8, C(O)R8 -(CH)" d (CH2) 4,
(CH2)"Q(CH2)"GL, -(CH2)"QCH2)"
-(CH2)"N(R3) (CH2)"d, and - (CH2)"N(R3) (CH2) n#4; each

RS : [ ec fr. ers

o Chol R IE i A ARSI A (ool el 20k, 2
C58Ren302dridyC2-Canlity A -rifictiesufCy e imaly ; belfB8hatBub G080 FCOS or more

PCT/ U 2007/ 081098 R16 is independently and

Kildual | y selected fromthe group consisting of C

1 CGaI kyl, branched C3-Cral kyl, C3-C8carbocyclyl,

hal ogen, f1 uor oQl - Caal kyl wherein the al kyl noiety
V,céh bed p&t taraldagh dnddpandaptly| anst irespeetivelye pelagied from the group

%/S%) ﬁb@%{ C6al koxy, fluoro O - C6al koxy wherein the
COon %an be partially or fully fluorinated,
-N(R3) 2, - N(R4)2, C2-C3al kynyl, and nitro; each R17

is taken fromthe group conprisin henyl apht h
eaqhy 72 oisy Independgntly taur e pgividuadyasele <FdD 9 el grpup cyonsmtmg of

AR - CORT Sk Bt BAAGEL gt cyano
(R?QyNaZ(IDfV)bN- PYR4)EECI] *Gﬂalkyﬁ{l Gy C2- cmam;rm(w)(cm)n , (R4)NC2-

confastHalmy CORNCRS TAESRYokny FEBRSRE) o pan perborst

| 1826@'1&3!6 IkdeRbAWI., di TAUEPEANbxycarbonylC1-Coalkyl-,
Carg?/)?%%l ?g%ﬂr%yl’ and paper? 9")& ‘wherein RL7 can be o

(RIpNEOet @DHNIO11 eB0aREN SM&r S NRHADIBE, zA(ORE, =0,

NS S L it LSRR XSRS ccpncs

(CHQFWM&GHM @@Phed @hﬁmkbxbﬁzﬁ&lwca{cagwtmxcm)m -
en, fluoroC 1- wherei n the g10]] etieBS

(CHdanN 6(@3‘?H$(Q)ﬂ§5sor {Gﬂlz)yNﬂS&@}zNﬁE%(QdR&cya (QW&S&Q

I
RN AR e s, -
(CHN(E))RS, {NHRRDE(OYBS, @ﬁm(@hxm and nitro; R19 is H or

Cl-C6 al kyl; wherein two R3 or R4 npoieties are
i ndependently and individually taken fromthe group

in ﬂ‘f& kst %F%Z?Eoﬁhm%ﬁlaw oRRfkyRInanEdIed, shGReiekd may be further

roxya and al koxyal kyl" and are attached to the
suisammwﬁhog@wmomﬁl -E6ulldylspi eti es may cyclize to form
a C3-C7 heterocyclyl ring; and nis 0-6; pis 1-4; q
is 2-6; r isOor 1; t is 1-3, vis |l or 2; wth the
cad¥ BY isSRdétalieiBNRAURGN Rl QElBtEA floth 8RNAGIp bersisliff 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(0)-, -N(R4)C(O)RS, (R3)2NSO;-, (R4):NSO;-, -N(R4)SO2R5, -
N(R4)SO;RS, -(CH2)N(R3)2, ~(CH2):N(R4)2, -O(CHz)qN(R4)3, -O(CH2)q0-C1-Céalkyl, -
N(R3)(CH3),0-C1-Céalkyl, -N(R3)}(CHz)qN(R4)2, -O(CHz)¢R5, -N(R3}CHz)qRS5,
C(O)R3, -C(O)RS, -RS, and nitro;
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WD 2008/ 046003 PCT/ US2007/081098 < X11, NN N _NN
HNN NNHHHNN N 2. Conpounds of claiml
whaoosmgpodhe formula Ib (RI6) (ZB)1 R2 /1 |d BACHUSRDAN81098

\ JJF6 A | 18h wherein Ais pyrazolyl. 3. A
compound of claim2 having the fornula Ic (Re~ro N

A2 ANM \I \I Ic I I (RBh HH 4. A conmpound of

claim2 having the formula Id: (R 6), z6h A3 Ald

N~NJ v I (R18) 5. A conpound of claim2 having the

in Qre%’:lltazhétez3 cénamgm ‘alkjyl br atkyRnddndiet) Esuch rﬁm!atze(sRn@}T bé&lfurther

A conpound claim 1 having the formul a
subs@.l%edz\mrsh oie errmduia ClAC6zNﬂ(Ns

each Z4 is independently and individually selected from the group consisting of H, C1-
Cé6alkyl, hydroxyC2-Cé6alkyl, C1-C6alkoxyC2-Céalkyl, (R4),N-C2-Céalkyl, (R4);N-C2-
C6alkyIN(R4)-C2-Cé6alkyl, (R4),N-C2-C6alkyl-O-C2-C6alkyl, (R4);NC(O)-C1-C6alkyl,
carboxyC1-Cé6alkyl-, C1-C6alkoxycarbonylC1-Céalkyl-, -C2-C6alkyIN(R4)C(O)RS, R8-
C(=NR3)-, -SO;R8, -C(O)R8, -(CH»),Gl, -(CH2).G4, -(CH2){O(CH2).G1,
(CH2)qO(CH2),G4, ~(CH2)gN(R3)(CH2),G1, ~(CH2)gN(R3)(CH2),G4, -
(CH)qNHC(O)(CH2)4RS, -(CH3)qC(O)NH(CH;)qRS5, -(CH2)C(O)RS, -(CHz)OC(O)RS,
~(CH2)qRS5, -(CH2)qNR4(CH2)qR S, and -(CH2)q0(CH2)qRS;

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

substituted with one or more C1-Céalkyls;

each Z6 is independently and individually selected from the group consisting of H, C1-
Céalkyl, branched C3-C7alkyl, hydroxyl, hydroxyC1-Cé6alkyl, hydroxyC2-C6 branched
alkyl, C1-Cé6alkoxy, C1-CéalkoxyC1-C6alkyl-, C1-C6alkoxyC2-C6 branched alkyl-, C2-
C6 branched alkoxy-, Cl-Céalkylthio-, (R3):N-, -N(R3)C(O)R8, (R4)N-, -RS5, -
N(R4C(O)RE, -N(R3)SO,R6, -C(O)N(R3);, -C(O)N(R4)2, -C(O)RS5, -SON(R4),, -
SO3N(R5),, halogen, fluoroC1-Coalkyl wherein the alkyl is fully or partially fluorinated,
cyano, fluoroC1-C6alkoxy wherein the alkyl is fully or partially fluorinated, -
O(CHo)qN(R4)z, -N(R3)(CHz){N(R4);, -O(CH;)0O-C1-C6Alkyl, -O(CH;){N(R4),,
N(R3)(CH3)q0-C1-C6Alkyl, -N(R3)(CH;)N(R4);, -O(CH2)qRS, and -N(R3)(CH2)qR3,
(NR3)R17, -(O)R17, -(8)R17, -(CH2),R17, -R17, -(CH1),Gl, -(CH2).G4,
(CH2):O(CH2)uG1, ~(CH2),O(CH>),G4, ~(CH2)aN(R3)(CH2)nG1, and -
(CH2)aN(R3)(CH2)aG4;

each R2 is selected from the group consisting of Z3-substituted ary0l, Z3-substituted G1-,
Z3-substituted G4-, C1-C6 alkyl, branched C3-C8alkyl, - R19 substituted C3-
C8carbocyclyl, hydroxylCl1-Céalkyl-, hydroxyl branched C3-Cé6alkyl-, hydroxyl
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HH (R B) wherein Ais isoxazolyl. 7. A conpound of
claim6 having the fornmula Ig: 141 WO 2008/ 046003
WEQI8R7/ 081098 ( 15)~ (Z6h A~ A, N~IJ | g PEI/BS2007/081098

(R18h 8. A conpound of claim®6 having the forrmula Ih:
(R16)1 z6h ~O ~ v Ih A3 NHIII\H (R1% 9. A conpound

of claim6 having the formula li: ( b ~Zg - A4 ANN N

li HI JR18h 10. A conmpound of claim]1 having the

formula Ij : (Fatil6ll (z6h Al N~N1j H I JR18h

subdhfel @#é&ﬁdﬁ%&gw - cykdoC ACERIPIOU '&szm‘ stubditfed Obranched C3-
aving the formula 1k (R 6)t jzq | k HH(R16%l
C6dlRyl, Ayennpubstitutedl CB-€i8errbocyrdyli (B41NE(OKE hGibalkyl-; (R4):NC(O)

R18Ji, (Z6h ~2 =0~ . v Il.H h 13,
sutb R DR S oS- KA (o P et G el fuoroc-
CéalE@dwherein the alkyl is fully or partially fluorinated, halogen, cyano, C1-C6alkoxy,
and fluoroC1-C6alkoxy wherein the alkyl group is fully or partially fluorinated;

wherein each R3 is independently and individually selected from the group consisting of
H, C1-Céalkyl, branched C3-C7alkyl, C3-C8carbocyclyl, and Z3-substituted phenyl,

each R4 is independently and individually selected from the group consisting of H, C1-
Cé6alkyl, hydroxyCl-C6alkyl-, dihydroxyC1-Cé6alkyl-, Cl-CoalkoxyC1-Céalkyl-,
branched C3-C7alkyl-, branched hydroxyC1-Céalkyl-, branched C1-CéalkoxyCl-
C6alkyl-, branched  dihydroxyC2-Cé6alkyl-, -(CHz)pN(R7);, -(CH2),R5, -
(CH2),C(O)N(R7)2, -(CH),C(O)RS, -(CH2),C(O)OR3, C3-CBcarbocyclyl, hydroxyl
substituted C3-C8carbocyclyl-, alkoxy substituted C3-C8carbocyclyl-, dihydroxyl
substituted C3-C8carbocyclyl-, and -(CH3),R17;

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

SO PSS s G S
HOOORQO O O Q- OO

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-C8carbocyelyl, phenyl, G1, and G4;

each R7 is independently and individually selected from the group consisting of H, C1-
C6alkyl, hydroxyC2-C6alkyl-, dihydroxyC2-Cé6alkyl-, C2-C6alkoxyC2-Cé6alkyl-,
branched C3-C7alkyl-, branched hydroxyC2-C6 alkyl-, branched C2-Cé6alkoxyC2-
Cé6alkyl-, branched dihydroxyC2-Céalkyl-, -(CH2)qR5, -(CH2),C(O)RS, -
(CH,),C(O)OR3, C3-C8carbocyclyl, hydroxyl substituted C3-C8carbocyclyl-, alkoxy
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A Ahf~-NIM | 1 (R18h HH 14. A conpound of claim!]
having the formula In: (R16Ji Z6), A4 ANNv~J In (
W@ 2BR0BI0H H 142 WD 2008/ 046003 PCT/ US2007/ 081XGBUS2007/081098
wherein Ais furyl. 15. A conpound of claim 14 having
the formula lo: zsh A,Nulo Ar H H(RLB) 16. A

conpound of claim 14 having the formula Ip: (R18)3
JZ6] A3 ANN~~IP | HH)R18y 17. A conpound of
claim14 having the fornula Igq: (R16)=8) 0r4 OU

o bR B REPRONDSSE, i
(CHAXGIY; H H

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

each R9 is independently and individually selected from the group consisting of H, F, C1-
C6alkyl, branched C3-C7alkyl, C3-C7carbocyclyl, phenyl, phenyl-C1-Céalkyl-, -
(CH»),G1, and -(CH3),G4,

each R10 is independently and individually selected from the group consisting of CO,H,
CO,C1-Céalkyl, -C(O)N(R4)2, OH, C1-C6aikoxy, and -N(R4)2;

each R13 is independently and individually selected from the group consisting of H, C1-
Céalkyl, branched C3-C7alkyl, C3-C8carbocyclyl, hydroxyC2-C7alkyl, C1-C6alkoxyC2-
C7alkyl, (R4)NC(O)-, (R4),NC(0}-C1-Coalkyl, carboxyC1-Céalkyl, Cl-
Céalkoxycarbonyl-, Cl-C6alkoxycarbonylC1-Cé6alkyl-, (R4);N-C2-Cé6balkyl-, (R4):N-
C2-C6alkyIN(R4)(CHz)q-, R5-C2-Co6alkyIN(R4)(CHz)g-, (R4):N-C2-C6alkylO(CHy)q-,
R5-C2-Cé6alkyl-O(CHa2)q, -(CH2)N(R4)C(O)RS8, aryl, arylCl-Céalkyl-, aryloxyC2-
Coalkyl-, arylaminoC2-Cé6alkyl-, C1-Cé6alkoxycarbonylC1-Céalkyl-, -C2-
C6alkyIN(R4)C(O)R8, RB-C(=NR3)-, -SO,R8, -C(O)R8, -(CH2),Gl, -(CH2).G4, -
(CH2),O(CH),G1,  «(CH2)sO(CH2).G4,  -(CH2)uN(R3)(CHz).G1, and -
(CH2)nN(R3)(CHa)nG4;

each R14 is independently and respectively selected from the group consisting of H, C1-
Cé6alkyl, branched C3-C6alkyl, and C3-C8carbocyclyl;
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wherein Ais pyrrolyl. 19. A conpound of claim18

having the formula Is: (RB), Z26)1 | ~~/~1s 62 N |
W@ Rb8pa60obs H 20. A conpound of clai m 18 havi ng REEUS2007/081098

formula It: (Ris)i 4zsh ~- AS ANNJJvr ft HH

(R1B)h 21. A conpound of claim 18 having the fornula

lu: F~2 (R6)~ 26}, AA- A, ~lul | (RBl1 HH 22

A conpound of claim 1 having the formula Iv 143 WO

2008/ 046003 PCT/ US2007/081098 f 1 sR J, ~a- Al ALIN

RIJSSI]JS( 1??%%@5\%@%&9%2%1 Oéfiéct M%Ztﬁé é}oag%%nmﬁu@%mu@@alkyi

havi ng ~zsi  ~o-
braAZhcA. (B Matkyl, m-cscarbmaryl ilmitbgeﬁ{l ﬂu@rocdn@@nmmd wiiereinahenalkyl

22 h
moiety cgy L)e %azttﬂ‘z yfo(zj'r y ?luorinated c))aﬁo hygroxyﬁ%f\IOSaﬁ(O)g Ifﬁ)oro Cl-
C6alkoxy wherein the alkyl moiety can be partially or fully fluorinated, -N(R3),, -
N(R4),, C2-C3alkynyl, and nitro;

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-CB8carbocyclyl, halogen, fluoroCI1-Céalkyl
wherein the alkyl moiety can be partially or fully fluorinated, cyano, hydroxyl, Cl1-
C6alkoxy, fluoroCl-Céalkoxy wherein the alkyl moiety can be partially or fully
fluorinated, -N(R3),, ~-N(R4)2, C2-C3alkynyl, and nitro;

R19is H or C1-C6 alkyl;

wherein two R3 or R4 moieties are independently and individually taken from the group
consisting of C1-C6alkyl 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;qis 2-6;risQorI;tis 1-3,vis Ll or2;

with the proviso that compounds of formula Ia cannot be
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25. A conpound of claim 22 having the fornula ly: p~,
(RO6JiI (Z6}~ i NINQIOW IY HH(RL 8)E 26. A

W@ vpouwomB of claim | having the formula |1z: (RCBYS200B681098
Al ~-Nlz N" I (R18), wherein Ais thiazolyl. 27. A
conmpound of claim 26 having the fornmula laa: (R16),
(Zz6h A2 NENr \" laa | | (R18X 28. A conpound of
claim 26 having the fornmula Ibb: ( 16), {Z6] A3 ANN
"~J vibb HH(RLBh 29. A conpound of claim 26 having
the formula Ice: 144 WO 2008/ 046003 U82007/ 081098
( 16), zO0, ~~~lce, 11, H (R16h AA Flég3%

ol cl aign efocr (T N
ﬁwﬁ%@mﬁm N ) olyl 31 ’
conyo

Z6

& ai m 30%habi ng the fo ee: (R16),
N
E] ()

N , N , N
2. Compounds of claim 1 having the formula Ib
(RI6) (@6,
/\
S )k ’02,) I
l (R15)l
H
wherein A is pyrazolyl.
3. A compound of claim 2 having the formula Ic
(R16)t /Zza)l
LA ,k
Az W mm)1
H H
4. A compound of claim 2 having the formula Id:
(Rﬂi). /Zﬁh
i
AS/A\rrj\l /k\ Id
b A (R15k
5. A compound of claim 2 having the formula Ie:
{R16), 6)
LA Bl
o N
l (Rm),
6. A compound of claim 1 having the formula If:
(R18) /225),
N 7
,iz\ j\ b '\)r i
at (R18)
H H
wherein A is isoxazolyl.
7. A compound of claim 6 having the formula Ig:
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A2 ANN\~fee | 1 (RL 8k HH 32. A conmpound of claim
30 having the formula Iff (R16), Z6h A3 NN' Q vY Iff

WO 20080RD0Bh H H 33. A conpound of clai m 30 havPeyus1ee7/081098
formula 1gg: (R16), Z6h A4 A NI1 CY Igg | HH (R18),
34. A conpound of claim1 having the formula I hh:
(R18), (zfik Ja "J ( Ilhh A A y "" (R18) wherein A
is isothiazolyl. 35. A conpound of claim 34 having the
formula lii: (R16k Zz6] A AZ N-.NJ\J V III I | (R18),
H H 36. A conpound of cl air 34 hawsing the formula 1jj:
145 WO 2008/ 046003 P /E\SZ 2/ @84098 ( 1s), ~z6), A3
A NIN 1h | | (R18), .H, RCcdnpeund of cl ai m 34
having the fornula I'kkj {} 16F= z6) , |kk

8. A compound of claim 6 having the formula Ih:

(R16), 76}
NP
AR
H B

| (R18),

N
H

9. A compound of claim 6 having the formula Ii:

(R18), /%25)1
SO
A::'A"f " \’J‘— \J I
H H .

| {R18)

10. A compound of claim 1 having the formula Ij:
(Ry8), z5),
P '4\‘%0‘(72 I
a ,},/W\T/L\,}';m\) B
H

wherein A is thienyl.

11. A compound of claim 10 having the formula Ik:

(R)6), 26

T,

AZ N
| | R18)
AR (Ri8Y

12, A compound of claim 10 having the formula II:

(Ri6) Z6}
NN
TP
] |
H H

A3 (R18),

13. A compound of claim 10 having the formula Im:

(R16) 26),

S~ A
TAFD .

[ N (1F:)
Pl e

14. A compound of claim 1 having the formula In:

(RQ;\ _ /zm.
A IS

) (R15
B h

142



A4 NI (R18) HH 38. A compound of claim1 having the
formula I'11: ( #6y, z6h ,A 1\~ 111 Al I | (RL 6)t

WoL@Be4G0A i s phenyl. 39. A conpound of cl ai m BSI/bsa0nTige1098
the formula Imm (R#sy, z6h A2 A/NN 1mmH H (R18)<
40. A conpound of claim 38 having the fornula Inn:
(R16)1 Zg A3 AN-N' Inn | H (R18) 41. A conpound of
claim 38 having the fornmula loo: (R16)_ {28)t A4 ANN
"\ 100 HH{R78y, 42. A conpound of claim1 having

Wh%llgg”gcpsr lja I pp: (R16), Z6), F~2 o~~r IPP Al NN ( |

R18), H wherein Ais pyrimdinyl. 43. A conpound

of claim42 having the formula 1qq: 146 WO

IS.ZOOg/cgﬁ?)gggd (I)chc:.[z/nrunsﬁp Qﬂir?gst]ig%c?rmu(ia OS:’) 1 26), A laq

{R16) Z6)
NP
Azlii’f:ﬂ’\“ \ji D\d Ie
H H .

} (R18),

16. A compound of claim 14 having the formula Ip:

(R16), 26),
2 X /72
e
A L\J S
A3 N N
'[! il4 {R18)

17. A compound of claim 14 having the formula Iq:

{R16} &)
N~ A
T3

oy [R18),
H H

Ig

18. A compound of claim 1 having the formula Ir:

(R16), Z6)

I
A A AT RS
MOT (R18),
H H

wherein A is pyrrolyl.

19. A compound of claim 18 having the formula Is:
(RIBY, Z6)

T .

i (R18)

20. A compound of claim 18 having the formula It:

(R56), ‘/7)26),
T3,

N
'|_| (R1B);

Iz

21. A compound of claim 18 having the formula Iu:

(R18), /)}ze),
L J\\?T &)
A;;,A\N N W Iu

|L E| {R38B),

22. A compound of claim [ having the formula Iv:
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NNI1 I (R18)i HH44. A conmpound of claim42 having
the formula Irr: (R16)t ~nh Irr A3 AA-N.NHH (Rl 8)c

wa208pdaerpound of claim42 having the fornul aPCBES2097081098
(R16J, [Z2S~, At NN~~v Iss | | (R18), HH46. A
compound of claim1l having the fornula Itt: (RI6)t
Z6), ) Itt A I NI (R18), HH wherein Ais
pyridinyl. 47. A conmpound of claim46 having the
formula luu: fR 1slit ~zsk A2 ANN luu | | {Rla), H
H 48. A conpound of clai m havigag the fornula Ivv:
(R16), z6h ' ell -wﬁwy W~ H | (R18h  H 49. A
conpound of claim 46 Q,v‘q\ he&sforwul a |ww  {RLls) ~
{Ns), 11w ML e

wherein A is imidazolyl.

23. A compound of claim 22 having the formula Iw:

(R16), /7)25};
7 A
f 1 Ji\j J
AZ/ \rf ri" \ T W
H H .

{R18)

24. A compound of claim 22 having the formula Ix:

{R18), /7)25;1
rer' | 0 ™
S \Q S
A3 N N
bl e

25. A compound of claim 22 having the formula Iy:
(R38) z6)
N
Tz J\ J:\)\jo @ Iy

Yo (R18),
H H

PLN

26. A compound of claim 1 having the formula Iz:

{R18), /Zﬁk
& A,
T j’\ '/\j;o-f../
PN Sy, Iz
Al N N
1 F (R18),
H H

wherein A is thiazolyl.

27. A compound of claim 26 having the formula Iaa:

(R16), 26}

\_( I/‘ A
Mziiﬁj\h‘/@o‘d 1an
I
H H .

| {R18)

28. A compound of claim 26 having the formula Ibb:

16), 26

(
9 N
AS,T\?J\N \’“Dd 1hb
H .

! R18
M (R18)

29. A compound of claim 26 having the formula Icc:
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AA |l (R181 | 50. A nethod of nodul ati ng a ki nase
activity of a wild-type ki nase species, oncogenic
WO 200a®460ber eof , aberrant fusion proteins ther eRET/ESZH07/081098
pol ynor phs of any of the foregoing, conprising the
step of contacting said species with a conpound of
claiml1l. 147 WD 2008/ 046003 PCT/ US2007/081098 51. A
pharmaceuti cal conposition conprising a conpound of
claim1 and salts thereof, together with a
phar maceuti cal | y accept abke. carriser, said carrier
including an additi :EZE ?ron1the gr oup
i ncl udi ng adjuvants,,e dikcuents, and
stablilizers. 52. A" ne;hdd of®t reat i ng an i ndi vi dua
suffering froma condition selected fromthe group
30.condicompaandef deinckhaving edpimaile fdk at i ve di seases,
secondary cancer growth agjssi Nng .f,r om netastasis,
di seases characterlzgf‘ﬁfszﬁ ascul ari zati on,
i nfl ammati on osteo spmratory dlseases
stroke, systemc shébkl hnnum@ioglcal di seases,
cardi ovascul ar di sease and di seases characterized by
whersigi A get@2pi3l. conprising the step of adnministering to
such individual a conmpound of claim1l. 53. A nethod of
treating an individual suffering froma di sease caused
31.by A-céhipoukd ciadsm Inhbogenthe férondsleeher eof , aberrant

fusion proteins thereof apd polypprphs thereof,
chroni c nyel ogenous | te | ynphocytic
| eukem a, other nyelq ﬁ.glihggﬁgigilwdisorders,
gastroi ntesti nal st rontil faS hypereosinophilic
syndrone, glioblastoms, " ovarian canhcer, pancreatic
32.cangebmppliifbbBdl@nc3nEsling th fgmaganifer s, br east cancers,
ki dney cancers, cerV|caI carC|nonas net ast asi s of
primary solid tunor sgcon H$¥ ocul ar di seases
characterized by hypefpﬁgl il tquﬁleadlng to
bl i ndness |nclud|ngAwaF|GUS Rzl nopathies i.e.
di abetic retinopathy ahd "age-rel at ed" macul ar
33.0de9&NehblfNef JMBHIRhA S theféiiuld igg: el anonas, col on
cancer, thyroid cancer, a disease caused by a nmutation
in the RAS-RAF- MEK- ERK— M&ikl % pat hway, human

i nfl anmat i on, rheunat ’éﬁ Fltls
ostero-arthritis, Ly artﬁrltls sepsi s,
septic shock, endotOX|b §hoc Gran¥ negati ve sepsi s,

341 X4 g@gﬁﬁdéf/ gf@ﬂﬁaVIagmetfoﬁﬁaewtory di stress

stro reperfusion injury, neural trauma

neural ischem a, psor|a5|§mhreiﬁ£ﬁ05|s chronic
obstructive puInDnary?dlse ptbﬁ e resorptive

di seases, graft- versn§§ fEQ i o Chron's

di sease, ulcerative cokbitis, 1 nflanmatory bowel

whleiPRS€isoB¥681.S, and conbinations thereof,

conprising the step of administering to such

i ndi vidual a conpound of claim1. 148

35. A compound of claim 34 having the formula Iii:

(R}8}

/2 6):
PSSy

(R18),

36. A compound of claim 34 having the formula jj:
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WO 2008/ 046003 PCT/ US2007/ 081098 54. A nethod of

adm nistering to a mammal a conpound of claiml, said
wWorewoRo¢b00f admi ni stration selected fromthe gr@UPES2007/081098

consi sting of oral, parenteral, inhalation, and

subcut aneous. 149

( 15). Zﬁ)l

,A\JL U

i (R? 8),

37. A compound of claim 34 having the formula Ikk:

(R16), 26),

Yoy
T3 L3
M v!| IEi (R18)

38. A compound of claim 1 having the formula III:

( 16). za),

/A\ j\ I

1 (RE s),

wherein A is phenyl.

39. A compound of claim 38 having the formula Imm:

{R16) Z6)

N oW
POSNLY
H

|
) (R18),

40." A compound of claim 38 having the formula Inn:

B
A3’ \'i"
H

{R16), Z6)

N W
AT

1'4 (R18),

41. A compound of claim 38 having the formula Ioo:

(R]8), 26);
TSR

I
]1: ! (R18)

42, A compound of claim 1 having the formula Ipp:

(R16)1 /zs)l
/-’\\ i /&, lpl‘l

I
A (R1a).

wherein A is pyrimidinyl.

43. A compound of claim 42 having the formula Iqq:
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{ 15)1 Zﬁ);

/A\ /(E]\

I (R1 8)1

44, A compound of claim 42 having the formula Irr:

T

] R18
poL ke

45. A compound of claim 42 having the formula Iss:

(RyB)

z&),
j\ b Iss

(Fl1 Bh

46. A compound of claim 1 having the formula Iit:

(Ri6)

N
AR .,
M o {R18}

wherein A is pyridinyl.

47. A compound of claim 46 having the formula [uu:

{R]8); 26%

/g\QD P Tun

I {m 8)

48. A compound of claim 46 having the formula Ivv:

(R1B)l ZB)

T,

1
) Fl‘ (R1H)|

49. A compound of claim 46 having the formula Iww:

{R16), /7)25),
T i }:\’\jo-, ~l‘
PN v Iww
Ad N N
}!{ Fll (R18)

50. A method of modulating a kinase activity of a wild-type kinase species,

oncogenic forms thereof, aberrant fusion proteins thereof and polymorphs of any of the

foregoing, comprising the step of contacting said species with a compound of claim 1.
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51. A pharmaceutical composition comprising a compound of claim 1 and salts
thereof, together with a pharmaceutically acceptable carrier, said carrier including an
additive selected from the group including adjuvants, excipients, diluents, and

stablilizers.

52. A method of treating an individual suffering from a condition selected from the
group consisting of cancer, hyperproliferative diseases, secondary cancer growth arising
from metastasis, diseases characterized by hyper-vascularization, inflammation,
osteoarthritis, respiratory diseases, stroke, systemic shock, immunological diseases,
cardiovascular disease and diseases characterized by angiogenesis, comprising the step of

administering to such individual a compound of claim 1.

53. A method of treating an individual suffering from 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, hypereosinophilic 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, comprising the step of administering to such individual a

compound of claim 1.

148



WO 2008/046003 PCT/US2007/081098

54. A method of administering to a mammal a compound of claim 1, said method of

administration selected from the group consisting of oral, parenteral, inhalation, and

subcutaneous.
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