WD 2007/ 059257 PCT/ US2006/ 044431 Er bB | NHI Bl TORS CROSS
REFRENCE TO RELATED APPLI CATI ONS [ 0001] This

woeppbimsatsyon clains priority to U S. Provisi onacT/us2006/044431
application No. 60/736,289, filed Novenber 15, 2005,
and U.S. Provisional application No. 60/817,019, filed
June 28, 2006, each of which is incorporated herein
by reference in its entirety. BACKGROUND CF THE
INVENTION 1. Fi epgpBf INFIBITOGRS on [0002) This
invention relates to novel inhibitors of type I
receptor tyrosine kinases and related kinases,

phar mceéguggnﬁﬁﬁmﬁ TOREE AN MIUAQHUN’S bitors,
and net ho Qr preparing these i nhi bj

to
[0001] i nhi biThisegplisrEonelamy Priosiy torle-St ProxtsifERk 2 P&ﬁ*caﬂon Vo 60736289,
filed N&%%Epm bodshad UVR Pr&hﬁ&ﬁﬁﬁgﬂlczﬁwﬁ ING260/8NOEY, fitsddune 28, 2006,
nf | anmmation, in ma especially in humans. 2.
each °fmé§fé1rlﬁ peoBRralnd heprin e iefexenge M SEOREY- [ 0003] The type |
receptor tyroBAUKEROENDIGITHE INVENIIONf four
1 e¥ related receptors: EGFR (ErbBl or HER1),
’ %}Mﬁéﬁ}%—% bB3 (HER), and ErbB4 (HER4) (Revi ewed
[0002]i N Ri @his invedtiSi ealates the@satybxtc(rs_e@@pe b eecaptorigrosine kinases and
Y n . 9- hods
rlaed ufioel fhefthackbnicat YRR Gimaiisl My ipionyiedd Methods fo
preparigg thyse indikitors. t Thpdnhibitnrsaee eicld dpr Bleeqr%tm% efthypgproliferative
disease; %ﬂ&ﬁds%ﬁ&r%m 19?15:5@19@614 W 1ﬁ£m1|nhlg andle b(ﬁﬂ # ho@ghdn and
u

anlntracel | ar signaling domain. |t|on al |

ate of the Axty acel | ul ar act | ve tyrosine

[0003]kl nas Q‘hg(ﬂrﬁé n rlé\éefp{?brtt@ﬁ)sﬁ%(lﬂﬁésb aBmal ohEiES, offoas @losely related

receptorfioal R e & HERRG reb e, PRz PAHely OIFRRan” binfs, gTFRe

(Rev1e¢vbd§ i Rﬁe@s @hd Stbrh NRioes3upd @OS8)LQ0041 -483t Olagioye s alhBMBO Journal
S is i
o B A BRERG it 2 DOARAEAT, R 0 e o

transmenibiaae gtyfcopfnfeﬁremaptotsmontanmsg aanmacblhganhganﬁlmmmgg region and
an mtrfa??ﬁ?lﬁr s{gn%‘h (9Iglllﬂerllnt eﬁdtditfa)pyldﬁ rééggf‘éﬁl €6ontih ‘ﬁhmfrg&ﬂljfaxs active

I on of rosi n nase omal ns and
tyrosinp lkixeph domhiatwiththefexcentioniof EsbBh whese kinapmdanpig|dees not exhibit

enzymat!igﬂgik'i 9 hgé%%%%go gﬂ%ﬁb @;g&%&@% éléﬁﬁ{‘ﬁinr(t@h tﬁé Qﬁgsol to the

JEST acks an active kinas
nucleug| grpah ractivtione r%@emttypgowsqceweﬁer%ﬂﬁ% ryz ligingt Q}“idlf‘igt to the

extace AR 6f thENEcepRIBIPNR LN aGRIIRS of Hi8Rrdn€ hbrhdnet.NBpon ligand
necessary cofactors to |n|t|gﬁ W everal djfferent
ot

binding, berae-i Al hetermdumerization ds dedus ich Jegyltss innibR, JgpRtioRn gl the
tyrosirfel ﬁ%@o@ﬁﬁ@wsphozmrﬁﬁm & t}‘i’bgﬁéﬁ on &hé Ghira@ilied kignaling

depend on_what | en t
domaift SEERNP KAV élig'@wﬁiqu%gﬁg b7 B dgsriien 404 TR ks an active
kinasep%gmyhsﬂﬁlﬁf ﬁeéptzl«@% @glst _Thaaedmegnal tmgelp:au anvasespdnesd The
t t e [ I feration Surviva .
phosohalypes G sterith it pEFEen BT Syt A EL alrBil Honatoe
cascadi e hdidip et agtAMEKRAMMAPKeardlf PB@RKa:hpthwmz ’ll“he precise signal
elicite%revw\/lﬁld% n(t) 0218{: fl Ea&ie :mag ?%s%\\fegg%enth§41-nﬁ;{@nulanetsxgﬁillmg domains

differ as to what pathways are activated. These signaling pathways lead to both cell

proliferation and cell survival through inhibition of apoptosis.
[0004] Several investigators have demonstrated the role of EGFR and ErbB2 in

development of cancer (reviewed in Salomon, et al., Crit. Rev. Oncol. Hematol. (1995)



WD 2007/ 059257 PCT/ US2006/ 044431 19:183-232; Kl apper,
et al., Adv. Cancer Res. (2000) 77:25-79; and Hynes
wendo7#tsersn, Bi ochim Bi ophys. Acta (1994) PCT/US2006/044431

1198: 165-184). Squanous carci nomas of the head, neck

and lung express high levels of EGFR Al so,

constitutively active EGFR has been found in glionas,

breast cancer and | ung cancer. ErbB2 overexpression
19:180030f Kl&ppeampr&iximed:chaﬂ%esotzoam TDRE6ASt andnidgres dnid Stern,

Bioclﬁl?r%g{?zglﬁgy%ﬁ M 1%@ %d %ﬁ a? hgngmlgs?cgrancg %arégoggﬁ%head neck and
lung bxp‘tgss higleﬂmlsadiﬁjEﬁFHSt ale, ceudiBRivelyescting R (bxas Iba@n found in
ghoma%zsbéeasg3 canﬁeg‘loalrl}g %r%t eaglfé}ds :Eggﬁg ggﬁ‘%gpqgggﬁﬁlo%cﬁrp 1&5&3}?5‘){1mately 30%
of allf mem)caﬁdqe fityes alsq pecrsinmicrten ds @thee@eplamcaﬂ@m inglugdléng colon,
ovar}b %%gé\n s ly CsB u?fluﬁ%t dteru§ ah§ %Fosfa@ec‘e@rrﬁﬁh RV HYRMAN has
ndel'sohn and Basel Oncogene (20
also ‘1@“ 6@3@13636‘5% aner Pmﬁ?ﬁaih ﬁbh@varapancmEr\m ing smetastagisend early
r(,41,:1p§,}ancer (2003) 10:1-21). For exanpl e, U S. Patent No.
8,320 di scl oses certain sub t|’ g U|noI|nes and
[0005 i naz dife e hoyrpting Eimest JregRiph&mifn A 40 BV gcR of anti-
cance[r @&@mh Hesgdvadd ih Mérdelsolibarf Bisbiga E@Edagarazntm 18¢6388-6565; and

om0 8 R e SRR Pk TSP v

6,8280320 cﬁftildseﬂd’i)@ﬂl subsiirated n@inodings dnd diyjnavel;es pp ot tyrosine kinase
inhibiSE in"breast cancer in the United States in 1998.
1ﬂ'I§‘SSA(r) and TARCEVA(r) are small nolecule inhibitors
[0006df EGFRevdral indvilgtore arfnte CEGFRyangy she FHR2  signakieliipathgigay have
. demo§‘1'EtYa(%é(.’lf"Llm‘?%\I fﬁc@&t inPOAL &S P‘gerﬁ n@iﬂR@Eﬂ’ﬁﬁ@ eShuMalzed version of

e Interruption o pe | tyrosine kinase ,
antl-EréBa manoclongreatiberdy, pas arerpyehios UPfhmc*rrF%r eaficerithe United States

in 1@%6‘3&1@5:% éik@@)xﬁ@ﬁﬁi@ drOlsnRANaRBlebule ERE[)I-%{%(CW) EGER that.are

human- mur i ne chi neri ¢ nonocl onal . anti body agai nst
commpgrriglly pypilablg; Iy pdditipny seyqiad qthex apiiadhiesgnd siall molecules that target

the 1d|‘glé_|r'[rzlﬂﬂfoﬁ Qﬁ@h%ﬁé RGJr08iMe ktlaQd RGERLr sx@r&lﬁﬁg li)athsldM\/ﬁ\R\fn Q;mca] and

00071 [ rovi des co
preclina} ANARFEIEE « Geor oAl SR (P G PP HRE SEeB Jmoclonal
antib6@TRGAIRA EGER e isUAVallably fas thdeeapent of idkgeans-réfactory colorectal
di seases that can be treated hy the inhibition of
“Nfype | receptor tyrosine kinases. They may also act as
i nhibitors of SEMMARY OFBHEANVENBIQNal specificity

i nase 9 RN T Styrosia
[000? Srﬂéﬁ nhllxd\;s%%?rr I‘f_b(‘;mln@ S @&ﬁ &l\?\ii)s Ztg%ﬁng}é)gg?“}ﬁ I r@ée@&ﬁ tyrosine

kmas@(;TBmngngqmme ytidigy ps.thArqpeIEw qagnts for diseases that can be treated
by the inhibition of type I receptor tyrosine kinases. They may also act as inhibitors of

serine, threonine, and dual specificity kinases inhibitors. In general, the invention relates to

compounds of Formula I



Ram [ 0008] and sol vates, netabolites, and

phar maceutical ly acceptabl e salts and prodrugs
woheorash2s7wherein B, G A E, R, R2, R3, in amrdTiusar06/044431

as defined herein, wherein when said conpound of

Formula | is represented by the fornula R2n \~ A E

RAN "~ R3 LN N-;- [00091 and R3 is other than Qor Z

wherein Q and Z-are as defined herein, then Eis not a

benzof uranyl, indolyl, quraazolinyl, quinolinyl, or

i soqui nolinyl ring. [0010]\\ a_Aurther aspect, the

present -invention providegs a| thBd of treating

di seases or nedical cBhdjth nmedi at ed by type |

receptor tyrosine kipas whi ch conpri ses

adm nistering to a k@? Qpoded animal an effective

anount of a conpoung? f Formula I, or a netabolite,

sol vat e, or pharnaceut Iy acceptable salt or

prodrug thereof. [0011] In a further aspect, the

present invention prOV|deS<% met hod of inhibiting the

[0008!P r 0dUC hh®HolVted, YRabbolifes, Qﬁxﬁt ;ﬂfardféoeﬁtﬁﬁﬁy %Ueﬁﬁbl@%m@s” bk Prodrugs
dmini sterin ﬁ@&§+ bl ooded n effective

[

thereoénﬁb?f?‘“o? G ﬁ‘p&?ﬂ Foflip grq as 6‘%3 ingd herely, gyhegein when said

comp&iﬂd\(ﬂjf"ermlﬂﬁl1sﬂ5t&é%ﬁ!ﬁ&ﬁjftkﬁ&‘br|nyﬂeaccem able salt or
prodrug thereof. kQOlZl In a further aspect, the
present invention™yrovides a nethod of providing type
I  receptor kinasez rtery effect conprising
adn1n|ster|ng to maﬂn}blooded animal an effective
anmount of a co und-of Forrmula I, or a netabolite,
sol vat gz or_phardpaceutically acceptable salt or
prodrug T epf. P0013] In a further aspect, the
present i !'ongrOV|des treating or preventing a
type | rec pt oNki nase nedi ated condition, conprising

- [0009RdM Ni aHERP f'}.g)tlﬁpthamtz Wherén Qﬁmmg as &H‘fﬁg&ﬁérb’iﬁ théh Eisnot a
reat or prevent sai recep ki nase- medi at ed

benzogyApyl4ingaly! oﬁl“‘%m'sn%“z"@é?ﬁo%@%*f‘“ﬂ /! 083006/ 044431

[001on>har Maee U ifgréter cza@mqs:hbl mseaonmdnabmg)r&ada aoﬁammdxf treating
or,. ani na need

dlsea%aaﬁbmfﬁﬁ:ap %ongltlé)aﬁﬁlgaﬁlffg dnfy t;._z%er Wﬁgot?r tyiborsmg?(mases whaich comprises
admififtadispoel v aeablopdedeniregdtanlziffectdel amamnt pfa sampuod efiliaioiuda I, or

a merBL Y MG SR ol HP Sk BE SR B pBSE IRt o

condrtions rea accor
[0011jet hoddn effutthdrsispavy dint pn@scnt imehtice prdwles ameethast of inhibiting the

produchgﬂ ?‘%yoé { g@éﬁ&‘)[' 'qr%ls \%Bﬂ& c\()&ﬁqi’sec‘sogﬂ'ﬁfn%terﬁlg% ?%varm-blooded

ammal an effective amount of a compound of Formula I, or a metabolite, solvate, or

pharmaceutically acceptable salt or prodrug thereof.

[0012] In a further aspect, the present invention provides a method of providing type I
receptor kinase inhibitory effect comprising administering to a warm-blooded animal an
effective amount of a compound of Formula I, or a metabolite, solvate, or pharmaceutically
acceptable salt or prodrug thereof.

[0013] In a further aspect, the present invention provides treating or preventing a type
I receptor kinase mediated condition, comprising administering an amount of a compound

effective to treat or prevent said type I receptor kinase-mediated condition or a

3



colon, ovary, bladder, stomach, kidney, skin,
pancreas, |eukem as, |ynphonas, esophagus, uterus or
wpnrost@ds; anong ot her kinds of hyperproliferaPCras2006/044431

di sorders. [0014] The conpounds of Fornula | may be

used advant ageously in conbination wth other known

t herapeutic agents. [0015] The invention also rel ates

to pharmaceuti cal conpositions conprising an -
phanm&feﬁﬁiﬁl icempasition tcoffpriging agihtompdied: ed o homac @nmnmdsnn need
nereof PGt o PTG THbbE 3 KorREEAP IS Spanaccuncay
acceptiifi@satborint vival digavable apodiist ehesaift The ypodregpton éﬂt@éﬁ mediated
condit%gsp &19% ca-[nlmestréa{?é/demcbx%h %ﬁ’e fi’\"eﬁ\ﬁhgg‘lsthf‘SQﬂp&%Bg u‘fglude but are not

ornula 1 for use as

for use caments in treatment or
limitedytog hparprotiferative digerders, $L@b@9tcencemﬁa%fehwédmt gegk, lung, breast,

colon, %Qﬁgr bia@fer, EQ%ZL lé@n@dglhh' Bﬁ@}eaésl&ﬂ&ﬁm&’sf l?rhﬁhomas esophagus,

htion is the use of a conpound of Fornmula | in
uterus OHRIOPREPAP ARG %‘ﬁe’dﬂ“‘éﬁ FriPERIRb RS disoFers-r eat rrent or

[0014]PT €V EeNfHeOEbbouRds YP Fotmiilg AEREP Ibe KisBd a8vanfdR@bR1Eth combination
condi ti on. 50018 This invention further provides kits
with ofhgg knoyen thprane °BF- prevention of a type | receptor

[0015]ki nas efLEe ﬂiv&hﬁi&l QB;B dﬂetalteﬁ Nto ﬁiﬁdrﬂha&s’duhcﬂ Oﬁmﬁpcsitimgs &omprising an

et IR S il G BB ronBl e 4 ey
acceptable priddaig) pharnsaceutzplly @rnarle Ingetaioolxpaokagleannnsfmtlpalb'r%bmdﬂe salt
orpro!i:’ﬂgkhc tjeng a treatment. The kits may further conprise

_ conpound or fornul ation-conprising a second
[0016bhar mﬁe&tnvemon@émroﬂé%foampﬁmd erF@am'gEd femysg as gedisgents in

- the tre%eﬂe é%i@ﬁn%d&%}%ﬁ gITEUrergttoL ﬂ\ggsetm&ﬁhtéwoh?ﬁanl ncl udes _
| in
[0017hreg hodé“ afdifiendl pspepipPidhe innention AHbE Hsokf corpeynd of Formua X i
the prbﬂé)/a@iﬁﬁ 081 mE@O2Mnt Astcthé ireftalentoshVRBEADNES oﬂﬁdyﬂbol\/febeptor kinase-
features of this invention shall be set forth in part
mediated conlitiqfescri ption that follows, and in part will

[0018PECONETHIP rdvesiidn fupththmseidaktits! mdtﬁenremesnabt prev@mion of a type I

m nati.on of e eC| fication, y.
 recept R e B TSP TPHERE F syRRe R Pt DordSotate,
metabalite,aon tphaemcalitichliyeadceptahié sabiror peydrigethereaf, a zeuntaiaerdand optionally a
packagt h%%rﬁ”g{‘ﬂ-l l%‘%eg m?"?:atmgsattggtﬁnsenps é\%nPFt %l gtfl\xﬁﬁ r. con prxsi: a second
_compqnmdrurefmuatxmmommxsmg saoredpleimagestical amt 20¢89Y fsvsgrwmg said
dnseasF’M 06/ 044431 DETAI LED DESCRIPTION OF THE _
[0021] Reference will now be nmade in detail
(00191 0 cerThis inventinsdfurtbertinelusies methodsrfentnacng. medhodspf wearghing, and

mctho‘ﬁ@bﬁli‘mﬁlﬁ% bhhyé&ﬁll%u%@s dfftik BReRfRONPAnNyi ng struct ur es
and fornu i nvention will be_ desc

[0020) n confdditiPndmdypntages H’@f' potghfepwres TS StyeRdon Al libg S8 forth in

part n’Nhta kiesb,ﬁﬁtlbmtllxﬁf follieed, dnlad ﬁirhﬁ'ﬁl @Jc@m@@bpdréﬂt@@d’fbde §l@lled in the art

.limt the invention to those enbodi rgents
upon examination of the following specification, or may

leamed({'y the practice of the
invention. The advantages of the invention may be realized and attained by means of the
instrumentalities, combinations, compositions, and methods particularly pointed out in the

appended claims.



contrary, the invention is intended to cover all

al ternatives, nodifications, and equival ents, which
woryotsoisncl uded wi thin the scope of the preserUT/US2006/044431

invention as defined by the clains. One skilled in

the art will recognize many nethods and materials

simlar or equivalent to those described herein,

whi ch coul d be used in the practice of the present

i nvent i opETHE.ED mﬂmnmmba*qnmmmmomy linited

to th t hods.,,and terials descrihed.
00211, ot "R TR HRE i B s b of i yvention
exampts 16f | vettichrade eif lustageddinf the rasccfmpanymg seusttren dnd famliss While the
inventltog pv'vnl] tgi%%hg%d’] glll l%:gléﬁﬁgct%lét gﬂ?tth emﬁagrgteh gr fdé&%gsi, klte will be
understdnghé;pw wation intewiedrollisnit p@oazqnt@m HioFe gnsodlp@otgsjc)n the

contrat het BVERtiof! ik anxten MS&)@ethi %lt&nét%? rrﬁoalf?ca@ioﬁsataldﬁ aqGalents,

n ar or ranched-chai n nonoval ent y rocar bon
which gy ibg dnclusied writhin the) sqape of the prasens inventinpas dgfiegddyyihe plaims. One

skxlledainkt}ié aftaglICRbo R mbx%' Rictho@ and YafeHRIS tsirhitlr &F equivalent to those
or nore supstituents descr|

i ndependent |y wi
descriigd hsggin, "éﬂ‘ﬁhﬁ?"é%tbﬁf"s‘é‘f R&/The Q’F%’Hﬁ% OFH’GI‘E‘?fgm [yentiope ’Iﬁﬁtprese"t
inventioh 6 Q@ W43, lirAkdd e thd MethodCGird)mat&iahydesdribed. In Gbi%@rﬁ)hat one or

more %f 5? %Pxpgr%aaz B‘gf?}ngg OJJ%I ﬂ{ﬂl@r mcfe%l%lg&ffﬁrs bﬁ?’? |p(¥r céntradncfs this

applicatiohiGHRGHE Gh3)at lighited trtr defirled peroysytem(tisagdy describrat tgbhniques, or the

. 2-butyl (s-Bu, s-butyl,
hke"h_'%ﬁ%% 2-nethyl - 2-propyl (t-Bu, t-butyl,

[0022} C( CHS)EEL,IEIILQIifém yl (n- pentyl, -CH2CH2CH2CH2CHB),
[0023];’ pent E,pﬁg Q_gggﬁ)refel?k tgeapga‘(dratéd %aqég %Dcﬁgdl—cham
but yI

monO\(aleg-kn)@:g:}a @figad p ox:ge MW cpnbgg,@‘sg)ms, wherem the alkyl radxcal may

be opﬁoxgﬂg%%t%))@pen&hwt\bﬂﬂ ldnebdrl't ¥ore substltuents described below.
EXMéC%%(?I’(yl( grgqesdqgs W@é@w-ltegg t‘he‘??ﬁ‘yl( (_Me, -CH;), gthyl (Et, -

CH,CI3h bt h@@lﬁ&be@-@ﬁzmgeﬂgt hytopgt @eRtypkopyl, -CH(CHs),), 1-butyl

: (n-Bu,éﬁu% metgelh%‘%/ ﬂg}fl &Y em)wﬁ -CH,CH(CH),), 2-buty]
- (s-Bu, (st CH(CHB YK CHB), a-meﬂwﬁ%mﬂﬂ @-He ntbytyl,(-C(CHs)s), 1-pentyl (n-

penwlﬁa;?émwgﬁ %C%%)E%W;M%c%),b RS (-CHICH:CHY), 2-

methyE2-6hi3) Q-CHCHBK)Hz)QHa;B Basthye2bylyl Mucw)CH(cm)z), 3-methyl-1-butyl

ccnbgRHETA CAenlc SRV | SHRHern BT gy ¢
cn:cuﬁuﬁhcwéﬁgoozq-hm iemﬁ@mmﬁzcméﬂzﬁr&e satirhewybd
CH(CH%‘(‘,‘(FZ(EI g?éﬁﬂ? hegle®brhBe Rk Q&f@rﬁﬁkbn(zbmtﬁﬁﬁaﬁ BBhy1-2-pentyl (-

8 to shx

CH(CH TN GHs GG Aoty kR oghtyk @@H@&ﬂa)cw(%@mpﬁrmbylfsypemyl ¢
C(cnﬁétﬁfztmw ed-nhé%ﬂ@m&qﬁm EEH@CHECI@Q@H% o’;'?r ) 3-d1methyl-2-buty] -

tuénts describ el ow.
CCHEH G G DA -2 tw }Cwseféﬁﬂsbaﬂwswl oty suglopropyl,
cyclodﬂglér%yaoﬁ&tﬁ ro?clbﬂeﬂyl @9@5}@@1 khabgdi@nghai n nonoval ent

rocar onral<g two to twel ve carbon

[0024]at | ealte @ s? ?’CIHﬂ%SatS*m‘r&Eefi ofpeas of bra‘é‘:heg chain m°“°"a]°“t

hydro&ﬂ{jth‘H?l&ﬂé’ deéhe Bk oaubl arohe gdg ohex 311@1)1 gaexaingaaullkyx radical
ra ca thIO Y . ubstitute I naepen

may b ppipha A BLTIE! BOGDaeTY Y B8 gL TS DRt e o

i ncl udes radicals having "gis"



and "trans" orientations, or alternatively, "E' and

"Z" orientations. Exanples include, but are not
wOi2m7tesskst o, et hyl enyl or vinyl (-CH=CH2), all pCT/US2006/044431

(- CH2CH=CH2), 1-cyclopent-I-enyl, 1- cycl opent-2-enyl,

1-cycl opent - 3-enyl, 5-hexenyl, 1-cyclohex-I|-enyl,

1-cyc|ohex-2-eny|, and 1- cycl ohex-3-enyl. [00261 The

term"al kynyl" as used herein refers to a linear or

[0025]°" anchag ERNeNRnGNtas uldidicRsardaan o laﬁa.cal brmfchédmlatrnnonovalent
twel ve carbon atonp w

hydroqg}:p@atr@ﬂ,lgﬁl iogﬁvo to tgelveé: %85%[98}? véla} agg%asf %rs, s{ce 09 ',msaBJratlam ie.,a
carbond¥eBdnl, Bpt h@b&l lsyialy lwhiegedhi alad alivenyy! badicgbtmaynbd ontlonally substituted

‘ indepegg‘ﬂg‘té’ V‘E'ﬁb qre or aqg)geesp ! %qg%e%/eécrlbteg Eg%@% @‘]é SIHEIH{}] < ra 1cals hljwmg “cis"
and "tRRE" dSWHntatlbnsmot elterhapivelyt H/harid (ZJ'@:@%{)ithmd ﬁg&pmpgﬁaﬁy]cludc but are

not lusxgedcf E %l nlyl or F'_DccaP}’bocy%l eJ%[—{&fﬁ?l%ﬁYF lc%d@{ -enyl 1-

erein ar
cyclopeﬁﬁ-kenyl,angymdmeet—hmyl,r gherenylo lasyﬁiohﬁwlabre‘rht1-0y010hex-2-enyl and 1-
1 gfm pnatlc saturated or partially unsaturated
°w3d§§ r¥'¢" hydrocarbon radical having fromthree to ter'

[0026F ar bonThe tams. "alkyny)lae sisest herpinoefeed foca ligear 5 dyanched monovalent
hydro&a?igjc} Cr%hn%al' R U eweRlel cafioB a‘EB?xtxs Withad 188kt Bﬁb sxt’é}tﬁ"'uﬁﬁﬁﬁ&)ﬁnb ie.,a

ut cl opent yl - CycC ent -1 -
carboq_—cgy@q,oﬁpgmp]ezﬁgqfwwhe_{gnethF Y J sf |may06%|ogﬁ%1}g§)]y substituted
. mdepé'nd@r\ﬂ—‘)‘ @hﬁ?)éné meﬂx\bl'a substitGohed dﬁkeﬁbea -tereyd., Examples include, but are not

| ohex- cyclohexadle | ohept yl
h““méyhP@@Eﬂ&#}{396W6H%¥WWﬂ (Prepaey g%bp‘eﬁicloundecyl and
[0027fyg | odqﬂgqeaﬂns ~Ugaoﬂyﬂ1-'owakmhydmy fiel Optbooydd”l 35 used herein are
substituted inde

S CEER M I X E R ——
h droceﬁ'k!&‘d qadikay | Having| fomi thedeu cte serp @hnpoy cltorgs. (eE)gimp!em ofy oldngeyclic

an r cll |.oal ky ct h B
carbo%g 9%1: F‘{dﬁl’cq (ALe ng p{mlr%t%% 5 c%igéma)gg @%:?%kgﬁtt){lj r&/clo(g)entyl 1
cyclopdnt-danyL, all tyglapaget-enyht bdycdmlnbéiekxu cydetepiyl d -gyclohex-1-enyl, 1-

atyrate e I
cycloﬁ é’ler(xyc,ygl- 3(’:.1098{ § Ie%ll K&iBﬁéﬁE&h lr?}ll,h gf'g?%lg?@ Iéycllodg&yl cyclononyl,
’cyclo&wy aiyplouml;pﬁwydcq:)@g)dh@myhg The tqyclpglkgk @ﬁ% be gptigpally substituted

h@ridud - Tife 8dm "cycloalkyt”
indep e@'ﬁi&gﬁldunf 89%‘] %@?t&%bl%?osgls&k QR vgré 5 ggiugsr;m » utC cycloalky

oo bichylt OBCBEIE] (ot MFOLIC BPRyERUS) ZIPURRRBIGI. erein the

polychb1fYdthBuds Sp#dra iy ARide BQ&Z&}edUa @artnenmnsbtetwerdaabnoylkyl fased-to a
used herein refers to ar_or

n
soturp i PRI ot BHor Ty rese e b e Phat e ofetgar! rine
Bncy&li@ Ja%'cy&es%ﬁlth@m &t Datomsh@n dernatgdde &stexanplepods a hisyclo {4,5],
15504 AT nor GO0 SR e PERRR MR ek %%f‘ 8 SBLERAES. Uhcptan,
bxcywcqn.batrootaad bmablcﬂlo[helzmonateom radical (i.e., the

[0024]ﬁtee[ gg‘tkgg%r?n&%ﬁggdg " eal? gafi erenﬁ 1% dér?to%ﬁtura‘@d 8% & Bfhinfed-chain

I cal m
moncmatehohydrbqarlmu bradit4l utf eteito dwp\em garhoh wong, w@erzmoai/lwg ongy of the

[ US200 4431 t rein the radica
carbod: f.geragl/ Qa4dala %r%?t ans%,l,e%{efler anE@bgP 51 MfaNigerein the radical

arern. yl ™ ehconpasses
may hé komjtoxarwlcalfmﬂleteumtdnmaﬁncala@pg mcgmte[qygwggr_payﬁ@ep@mrfhe middle or

at th%f; e’t{}tﬁ% Ira? c:a?ﬂI Thgﬁetgx%gﬂg ﬁﬁé{l&n&g{)@f)ﬁlo&xﬁllﬂ éuﬁﬁﬁﬁte@ Endependently

harn RONGvVA ocar bon radi cal
to twel ve carbon atonmns, containlng at | east one double

6




bond, e.g., ethenyl, propenyl, and the Iike, wherein
at | east one of the carbon atons is replaced wth a
woebevisatsom sel ected from N, 0, or S, and wher ecm/usb®e/044431
radi cal nmay be a carbon radical or heteroatomradical
(i.e., the heteroatom nmay appear in the mddle or at
the end of the radical). The heteroal kenyl radica
may be optionally substituted i ndependently with one
with dAk oF'fbfe suB:tti%Edn'tstdd:&ﬁibSd Resiar Thedrm tiicdroglkdhehcomphssebedkoxy and
radi cal s aV|ng "cis" and "trans" orientations, or
tmm“@%?§¥ﬁﬁ¥? ely, "E" and "Z" orientations. [00301 The
[00291 er m " iTa¢ aemal"kstaphlkernd’ e @stdhbereinnrefesy & dintay e bramehad-chain
monoto/'ﬂlrl{g}*% hgcrfr%carg %%{c%f’c?rl t@\}gtt Wéi&&&%&o oxﬁ?‘i‘oﬁt@imngoit léachbnEQiouble

ons contal ni ng east one tri p
bond, legen cethelyla prsipesyli and| thel ke, m!pf:remeé l?ﬂg{ onej qfjtheepriqy atoms is replaced

with & ée!?%ﬁ%l)m BBy Bl N a(ﬁdor@" 8nd Wh&ein¥ierRichl dly beeASdbonOBgical or

car on atons is réplaced with a hetéeroatom
heterqgisine rdisa! fiicothahetgoateip Pz apRERr Uk dieaPifdiers at fagdng &f thggpdicad-

The ﬁ&er@algéi’l’t'yp PaMibA Hh&? Ibe WptibRAIST QdbRGIed adipRhdently &wth bhte or more

i g e YOS 13 i s, or

auemgmeqyong'i&w-wbﬁbmmﬁangd i ndependently with one or nore

substi ents d crlﬂ Fereln 00311 The ter
100301 ot er%fg"ﬁ gi’? &t e cI"de‘ 5r§‘nusr%f Phe i ﬁpﬁeaaf e branched

monoialest hy'drttoetboh aarg&dblfwamdm@fmarmm o comainiog abfeast one triple
bond b ir;]%np %ﬁlgﬁ Q ! ﬁtdl a{';’: ‘?ﬁrdqg CeYPf}Jnle pro'i:Zl%; Ca%g r%?é; lélé,a HferBin at least
one oﬁeteemnban amnsndspbndbmth yheabaemedictedfrrmiN1Qgef,; and wherein the
radme\%\iﬁ%aﬁi@e 208ugN Hddia of H&e&ﬁ%' 44 (f &.Nfhe %@Fﬂito@r? g abpear in the

one or nore ring atons e OtIO ty
middis st itheuensldof; theleistisille gmeww?q*yaﬁ'era%a'nmé be optionally substituted

mdep%H&ﬁH Mtﬁ%Béo%aﬁrsb&ﬁdleﬁ@hwxbeﬁhﬁrmdl cal my be a

car bon radi cal or het eroat om radi cal .. The t dmh d
[003Hhet er Jdpctyms | Heppgede’ Bt er BESEYRA] k?ﬁ(y“se crein are  use

mterch'il@ée%l? QN& fefdr to alsOrated o palasilyr @datmateﬂ cadbecyelinraitvel of 3 to 8 ring

o SRS W SR . P DR Y o v

) oxyg&’( Apdilfy), therdmdying riag atomsrteirgrﬁcsybdre on¢ bnyorefgnPdus may be

d
G A PSS B b bTLASO
may t 6t raafegdboot hidgmy | or heteroatoyd rr@spc;alanyThe dérmy dhetpspeyehy)] | includes .
heter?wcfoﬁf&%:g)hgf]?éntgﬁ&{rc%ﬂy biso R1691%5§ Al V\'fﬂéfeﬁhme'h@@rocyclyl radicals are

) erazi ny
fusechwitp pisprorateri ngdlalbam@mmqﬂypr ﬁJBX étlﬁiﬁwted it @focmch) carbocyclic or
heterggﬂﬁcp hHEr F%uﬂﬁﬂes OPK&Q@E%M rﬂ\Eé ﬁgﬁﬂé( lout a@%RE ﬁﬁ\'it@d’ {o, Fyrrohdmyl

I'azepi nyl”, “2-pyrrolinyl,

tetrah)ﬁmﬂn]amg}; erWW' tegqt;ydrﬁg}}lww tetﬁqhé/irgﬁ%nﬁ d1¥xydropyrany1

tetral#d?btﬂb%ﬁlﬁny iperRiAcRZ Qllldrﬂidlmo,dl thivnmtlolingli tthioﬁhr@nylpxperazmyl
ydropyran di h drothlenyl di h drofu X

hom@ypegymﬁl,maﬁg,tpqxwl,d amﬂwt “”F"‘ﬁiyld aE?}T‘? Pem;llmy ,3.0 epanyl, thiepanyl,
oxaz@Riff] QvEeligyll RhRpI3n yt-py&m@abwyﬁd»m{yn thdO}dye pedmytanyl, 4H-

azablcyclo[ 7/ Q59
pyraptsT) U500/ d434$119%513f2:¥3. rParﬁZQ @*’%ﬂ“ﬂ fmf‘)aé‘r’gm ARerB yrany),
dxhy&BthEéﬁlele eldigarofiirinyd] SO pymblﬂcdeghmvdmgnylt he mudqzehd:ﬁyl 3-
hi s efinitiqgn radi
byt A0 iz TRy e iee Bl p gpindoly
i nstance, a group derived from pyrrole may be
pyrrol -1-yl (N-attached) or pyrrol-3-yl (G



attached). Further, a group derived fromim dazol e may
be i mdazol-I-yl (N-attached) or imdazol-3-yl
wOQo@tdsexshed) . Exanpl es of heterocyclic groupspemasesns 044431

2 ring carbon atons are substituted with oxo (=0

noi eti es are isoindoline-1, 3-dionyl and

1, 1-di oxo-t hi onor pholinyl. The heterocyclyl groups

herein are unsubstituted or, as specified, substituted
quinoliziny?RRd N- ymms uréal bss&pnbuhabm o 8isb iinriededi withiv dlre srgpe of this

rou 032 of e Is
de,ﬁmg ’EIH: E% ag/d:il'y“ é?cg%/aé &;%l Joﬁr degiqta&@h BJE])HSGIPQ £u% 1.980351ble
For indtanés, a rouprdefived frampyymiols meg btppmql-rloyi (Bl-attgcheg) obpyrgpl@fyl (C-

attachﬁcgs?'ﬂx az! neggod%Sé'r%/'eQE{%or? u%ida? le Ma K%&fmldazo@wyl qulddt!&éhed) or

yrazi osition
imidadol-30y1 (G-artaﬂfed)a Exanaples mfdtetemwdrqﬁrgmmnfvher% Rdingreapon atoms are

substx&txtedo &ng 0o o) (R &ic® arel E&B&‘ATMQ r1 apybAy?lafd 1P0Q&bkd-Miordorpholinyl.

an’ oxazo e I'm dazol e or "_thjazol.e,
The mmw«:lyhg@ppsdfhergm e @ﬁsuhﬁltptg@,;@azamsgecx% gvit&p@tedolp one or more

substlmﬁgntl{]éo%ﬁgggwgﬂg%c;ﬂs%Fbugs or 3 of an ,aziridine,

of an azetidi
[0033 6 By vty eggzpm@e a@q S lipatioyp Carg%li’({)‘ﬁ%S‘% Fneferogyclei ar‘eéaohded at
posm§ 3,499, oB6 efa ﬂld:ﬁé} peditiel 3, Ags, oFabf dnﬁyndaxxaemioasomi 4,5, 0r6 of

a pyrg{alé:gg, Ewayggndid?;pé,re c}r%ﬂ%%yp%lra%&% %o;?{clxgrl\ gdf 4 oxﬁ'&y thl aq%lah tetrahydrofuran,
thxoﬁirgrr B spheae; Iprle oﬂtdﬁyhydﬂf&ﬁ_ynﬂy&l posfion ﬁym qjézquy loxazole, imidazole or

thlaz@e p%sjtl%?é”l’ %g |of 5, tﬁa}t/r? I}/srqnxa&onl p%laiole, &%Eétﬂ%ﬂil@yﬂmxtmn 2 or 3 of an
azlruﬁneppbéitmmgl,l 3 di-‘byf azpmyltime,apquqoaﬁ ﬁyfl 5, ’t7n|°ﬁ'480‘l’fy“} quinoline or

posmé)Q 3:::% %29 I6y I7 or%rofin tié&h@iﬂ@lkrﬁél Fuﬁl@ gr’élmples%f c%}én 8énded heterocycles

and n tron, nitrogen bond .
'mcluhmmyndxlc Bﬂmléyle 4bnwdsld S-myridglo SiyrigH: f-mfld%nyl 4-pyridazinyl, 5-

pync%g'h [ G O‘w?rdaﬁﬁjgt lijbﬁﬁ'mdﬂl}’/f r@p?mmﬂ'ﬁ{yl Oblpghﬁﬁﬂmyl 6-pyrimidinyl, 2-

yrroline, imd éﬁ 9 zg dlnlel
pyrazznyl,rﬁmmyu,rﬁepyrgzmxh Qrawmﬂ&%%?f* 6‘r‘8‘wﬂ r SrotrHeY!
0038 PYT azg) wgﬁofé*x !@a?r{amonmmtatwnpﬁfrb@tﬁnmnd@i wmycheare bonded
I'ndol e, ol i ne, |nda ol e,

Sl
at popxggnp h@ép@azlgijmp,saép i PHZo e pyrrrs)gél pe, io}lg]yr 4)% oe 3- p)nrrolme imidazole, .
nmdﬁ%[lﬁlh@ | 4-idazR0Ak, BeEhit220lind ;@fazale,cwrmm:,ez-pﬂpzolme, 3-pyrazoline,
pxpeqﬁcg{leg I%Epgﬂ(;‘lé;l"g’gmﬁ %,: llﬂ'la(gmf g_%t,}’ d&?lg%mon E'otfgﬂ gs%ﬁd@f&n&ﬁgomdolme, .
posuionpwiﬁ ;Dinkbfphoﬁnd endl pasitionl 9 ofla cqypazalpgply[ﬂ-carh@igle Still more typically,
' mtroggf QB?] edo é%gro%c[l Piiﬂ;?udlh? LRGN 'Rl @KV pyrStyiUSEithidazolyl, 1-

hoi ety (as defined above)
pyramlﬁisdndtlbmpdldmyllh one or m)re aryl nmoiety (also as

[oosgﬁf | nedpabg iry%ﬂ?i‘pﬁset%e@fhe@[ﬂﬂnedﬂﬂéh A3 Gt (as deﬁned above)

cl ude aryl - such as, but ngﬁalln1ted

substitez ywith ook enyioes dnyl mmgtmﬂal@qﬁ; defingsd abp¥d3 mplgs cefé:pflﬁlky] radicals

02 Loy HS Rkl es, Dy, 1Bty 1,3l Ye 1iKB] ety
mch(dg%?b |?1l§ Ség%oa\?el?ﬁgubstltt ut ed v)\’nn?ﬁa@eﬁgte X

[0035bi et y ’(lgﬂ tegm g begroppiaky! aﬁb\‘z‘?fi e&%rﬂﬁag‘% alb]a[ky?rr}élety (as defined
abo%?ts%ﬁﬁﬁﬁt&i alify | a r}%éér@@&ls i@l ugacsOSas adefifiedrmbbesed Examples of

et eroar 3-al k such
heterpaeyiabiyy r%laahynclu |°a§r"é?‘mﬂfe%3ﬁbﬂ?aﬁé Qfﬂ?iky?gss“g%“ biknot fimited
to,&%?,/hg fivl; yrﬂﬁ&ﬂ})ﬁ&&ﬁﬁéﬂl@e‘MSl [0036] The term
het'erocycl yl al kyl " as used herein neans an al kyl
noi ety (as defined above) substituted with a
het erocyclyl noiety (al so defi ned above). Exanpl es of
het erocycl yl al kyl radicals include 5- or 6-nenbered
het erocycl yl -Cl . 3-al kyl s such as, but not



limted to, tetrahydropyranyl nethyl. [0037] The term
"cycl oal kyl al kyl " as used herein neans an al kyl noiety
woOasomsdisned above) substituted with a cycl oalPkyhus2006/044431

noi ety (al so defined above). Exanples of heterocyclyl

radi cal s include 5- or 6-nenbered

cycl oal kyl - C1_3-al kyl s such as, but not limted to,

cyclopropyInEthyI [ 0038] " Subst i t ut ed al kyl " as used-
[003&]6r ei N The k@S HeRrdciglalifl” dshusedhérbin Oﬁ@nﬂﬁn ﬁlk[yEmonety (as defined

ydrogen atqQns are eac ndepe nt | a
abOV@u B%tlsgiuﬁ?éntw‘ thepniheterocy E‘%Lt'i“?‘ 2 %g PS t a?;‘xamples of
heterf&klylaliiit tR¥katsOinclode € pr BrmenhbereﬂN)ete@E‘&plyER; 3~Rkyls®pch:& but not

O =N+(O (OR), =N_ -NRR ,
hmltecgt),_tes)—qﬂyéméraglt&gﬁ& C( =) NRR'( ) ( NR%?‘ N} RR R'
[0037]IN( R) C(F©)tétm "cyk[oRdklat@)' Or used XeR) rqneél)SNR' akyl mgpty (as defined

above)%st%t \‘g‘% g._l)? lj%g?ﬁ ()ggg?@) eéi zg%(/%) %%s of h&tcrocyclyl

radical$( BFRde -35( @) ZSR'nemb@(z@) fRalky e(l!g:l@ suclg(z@ zqug:\l)ot limited to,

-SC( =O OR, =0 and -SC(=O NRR'; wherein each
CYCIOFPQ%%FUQ : is i ndependent l'y selected from H, al kyl,

[0038} keny|"Sulgﬁt1Wq¢)/plky]ara},s| u%ﬁ&er%tnggréd9carnyplkywnkgﬁ&9p one or more
hydr@éekyzﬂé%s aftl bach, m&é}kHﬁéﬂtl?dr Ecdaai‘vtth al kubstidasat Uﬁ‘ﬁh&d substituents

I'kyl, het | ly] .
e an e o EbSH L e FESIGENE L, 52 2y, oo,
—N*(@i)wR)aﬂtd—IhRRF LOEOYR, -@f@m a(s:@jsmc') |3 mTaum RABN(R)C(=O)R’,
be sim | er - .
NRIGEBYBn" lﬂg{)f?r 'Zl n RfI uéh—(ge‘)%(!{z) -BeomNrR, -
OS((b)E@TR)ﬂﬂ)P(é‘BF(DR)Q hOB(OR, -P(’@)XORImEP(f@iOReT‘IRIR) S{(ODMG}S(O)zR -

S SRS IFE e, TSR IO i

eacht Ry R' smd hR'ags @I@ﬁﬂ!@ﬁtm))q selected) feoan HR a_lgylamﬂcepa_m affgpyls aryl and
heter\éarc?yl Al@n?@%Wle%lgh | Btk %{_\gll Yl? u%san‘:r%d 'c?&&ﬁﬂ}q Eheteroalkyl,

hctero@«djm}aylalk(yl !@q(c@pﬂalulchggquco I,azﬂyl and heteroaryl
LA Jb@dthé RO Wi t h| n the scope
grouB dEReriihy abodit ek o BRLEHRAD 5Bt e [0042] ErpB

[0039NHI Bl TORSefo Yapbzerh a%uﬁeﬁ\hérﬁtni laﬂuﬁifélfb%ge tFo beamis (g chlorine

nlhgteadlegpuseful for inhibiting type | receptor
(C) A r003| I’?gl)kl nases, such as EGFR HERI) Er bB2 (HER2),

[004E¥b83 ( Flesrigym "a%ap psed hepefy nean RBOE| £ 3 and FGFR.
[004The CONPQHS d&nﬁéunﬁh b tHerpresitti inventtay velesoa remuseli ud (GRPR™), is

bi h d
usedkRn gxgé ggr : va%w%faac% Mg%en{)xg ﬁgq r\:\?ge ?gggrthQan§ R%:éré h % f ¥Yhie term

(CRHRV, . wiayl dquipt -aC3HCERF ap wﬂ(@iﬁ@@ﬁ:@lﬁmHﬁ%wnmtnumber of

simi o iGta B0k St 85a) BlMRhAARAELER I KPS G 7 YO
[OOM]nasesM_Bﬁt hway and serine, threonine, and
[ooéﬁg' S p%ﬁlti él{\l%{lé{xl KiaBR%8 co:ﬂgc;um\?ﬂiﬁ -ard &L@ﬁﬁ}orll%nﬁﬁhé %}p@ I receptor

I's I nventl relates to conpound
tyrogine kumm&,uisuchcas EGFR (HER1), ErbB2 (HER2), EibB3 R3) ErbB4 (HER4),
VEGFR, Flt3 and FGFR. The compounds of this invention may also be useful as inhibitors of
serine, threonine, and dual specificity kinases such as Raf, MEK, and p38. Such compounds

have utility as therapeutic agents for diseases that can be treated by the inhibition of the type I



inhibiting type |I receptor tyrosine kinases such as
EG-FR (HERI), ErbB2 (HER2), ErbB3 (IER3), and ErbB4
wOHBRA)s92570045] I n one enbodi nent, this inventiPam/us2006/044431
i ncl udes conpounds of Formula I R2" A E RAN RamJ
Bi [00461 and sol vates, netabolites, and
phar maceutical ly, acceptable salts thereof,- wherein:
[0047] Ais 0, C(=0O, S SO or S2; [00481 Gis N or
reccptgr %%snké)%%les %gﬁﬁ?rn"g and fsesy dfedmaED an® dud lspéeifidifyOcinase
fused 5- ered heteroaryl ring; [00501 Eis
DNW% a)(ma Yr mx NN D N-DI D3;ttD2 D3-D2 (W),

[004%12) JIn (:Bﬂa%) bmb&imex{%k this ilventidrOrefates 05 comphundéharme useful for

it R ETEPS" RTOVCCITOes S G 00 (GERYls #1o2 (ER), Erb3

ann&ﬁﬂﬂdﬁﬁﬂﬂ%ﬂﬂﬁkﬂ%Sl [ 00531 D4 and Ds are independently

ol RS sy s R o

D10 are independently N oR*CR19, wherein at |east one

of D7, D8, D9 and D o iifﬁi:T;A\E
R1\N AN |
RS
‘ESEjL§G
B || ¢J

N
I
[0046] and solvates, metabolites, and pharmaceutically acceptable salts thereof;
wherein:
[0047} °  AisO, C(=0), S, SOor SO;
[0048] G is Nor C-CN; _
[0049] B represents a fused 6-membered aryl ring or a fused 5-6 membered heteroaryl
ring;
[0050] Eis
’ ’ (R12)j . . (R12),
j

N/J\\‘D‘i

\ Y;

D3=py2

(R'?)
(R'2); (R 5 \
I ’ ~SC | ¢ Eh | %
/
P =F 4
D4 D . Il
DG\D//S D4~\~D/5 Dng

[0051] X is N or CH;
[0052] D', D? and D® are independently N or CR'%;

10



[00551 R is Hor alkyl; [0056] each R2 is
i ndependent |y hal ogen, cyano, nitro, trifluoronethyl,
wdizbd7wsysmet hyl ,  fl uoromet hyl, fl uoromet hoxy, PCT/US2006/044431

di f 1 uor omet hoxy, trifluoromethoxy, azido, -SR1',
-OR15, -C(OR15, -C(OOR15, -NR14C(OOR 8, -OC(OR 5,
-NR14S02R1S, - SO2NR 5R14, - NR14C(O) R15, -C(O NR15R14,
-NR sC(O NR 5R 4, -NR 13C(NCN) NR15R14, -NR 15R14,

[0053’}' kyl, D*ainli @dre inabgeydently I\Sca-t(IR'glhﬁdD?)fs (Mg, bt BIRF%/wherem at least

ungat ur at ed @l oal kyl, cycl oal kyl al kyl,
Oncofg(acgi’alswﬁ & : S OCRI3RI4 | aryl, al'lalk 1,

[00sdjet er o', D°1t sddal’ 2 indép¥identhyaNur SRIY vairergiant least bye of D', DY,

DgarPdFl)é;"[sé\g Y ~ Y Y heteroaryl, unsaturated heterocyclyl,
’ocycl yl al kyl , (XCR13R” 4)q aryl,

[oosslNR15(@R13Hm)a¢yar yI -O CRt 3R14 heteroa |,

[{)056] NRI g( ggf}égid' ﬁﬁ%{)%ﬁ&%{ly i\alogeiq %?) F{nﬂ‘o htﬁhﬁ&gﬁleﬁllyl |d1f9foromethyl

eterocycl wherei n said y 13 15
ﬂuorahubylw ﬂucap:]nthyxy, @l}tbqomq@gxy gflgporogpva,kwldo, "SR! -OR",

O ﬂ@b er. e )q, RS hehgte@iojoR®, kybedirter ocxm'io. Ml -SO,NR“RY,
ter oCyC

| al k Il ons_ar f i,onal | sbtltu d,
NRMGHOR S OINRERY @%&ﬁgom B ERCUINEEES, AR, aon
alke mlkyhﬁl @&%ted%f%&naup luh$a@urated Eydidalion,csyeloankllalkyl, —S(O)p(alkyl) -

S(O)p(g&%mdg%e&%ho tr| Iuor oms OXN %%BN%ragg L8, bartially
unsatufRH3 Chedefdaydyl, - NRtéirﬁi(}ﬂ)lel&,l, G:()@R\I?R‘S)E?a@l m%m&”xz“‘) -aryl,

-O(Cﬁe%%?t%/@rygr yl My ﬁg)ér oar ?/r ngIO(C%lfﬁ? ?gré!syc%ll or -

NR 'p@Rt IRt eterosplyls &'hadmmtdeerludyfdkgiyl allymyl; cycloalkyl, aryl, arylalkyl,
heterhaer%lre E(I%}E%Fllyy%@{] %’te’rod}Plg‘ zﬁ“'ﬁ%@éh&g{aﬁhﬂyﬁf&ﬂmns AR R Khbstituted

‘eroary erocyc
with hetee rmcymryl atokps mdfrpg@denfé)y fgtectedr fiemy °X§u bhalgeent ggano, nitro,

tnﬂu#é‘ﬂ gne d’i’ﬁud?&ﬁ@th&[;ﬁu%lu%ﬁdn?e@ﬁ&si fz{sz halhﬁ@@@zk“‘ -SONRPRY,
L

IPRCLINTEGNE I O, ST

BEOHRRIR 'S aiv ERENGRERET LORP) atyl, w‘éma@n aztrsaldlkyl heteroarylalkyl,

ccloalkl saturateg and rtl’%% @? [ “&3 4 arv
 saturpeg e%eywﬁw ungqferaipd Setsrgy 60 B edgvhegein said an
hetero Eﬂi@}ﬂglﬂ% |h¥te@arﬂalk§l@h&@6@ycl}0yﬁﬁ&terditiybly&,lk)mlrklgk ymay’ be further

n al kyn het er V. er 0
subsSRERr U ¥ P PR GRS (T PR JNOS Y Sy, o, azido
ﬂuoxﬁM@ﬂhS&@dkﬂdoxorﬁéthyl[ aimdrronmthymaalkylahlkwyhniﬂbym’ﬁ atabdated and partially

unsaWéalt%c{ ?%9*1% Y apé‘ %taaulykl%l %Ei ehrege%ﬁx'lzlglr, (I)V’rIT{E‘SI?P anyd OR'%;

[005f7] uor onmchdii’yl,s mdaphhdmﬁw@tzhylblogm folyanes ifes; [ajlyl, alkenyl, alkynyl,

hete m Cg&grtb%snyl %ﬁ?ﬁ%ﬁ&%ﬂ&%@%@gn@%@%swl%ﬁ ; saturated
or @@:t@lmams@gra@)iqqh@emm(yﬁo) ayb, @(/la@ymm}mrgaryl heteroarylalkyl,

trlﬂn.ﬁ%lgegio_%g) ﬁ Z eth 5%11 HELHR Znﬂu%Fomethyl dxﬂuoromethyl

erpl n_sal

al ken
fluorgiiethily OR él“éngl &wetNé?r (%(FQ@?@? Stk oy R\QNRHR'G SR",
SORSY, Csl RO d?ﬁtse@(%ﬁwb o@(%cb)R‘Sar @%NRISR‘%eM‘ﬁa(&mNR‘GR”
et er 7yla él areo i onal ubstituted 11 WO
NR! 6171%@5%% 431 W|th one or nore groups
[00§r§r?$gengllﬁ%irb’ saif laﬁ‘(?i %ﬁ(eﬁ}ﬂ Ozmcﬁ@i %&%all@! Ohetéw‘ﬂk&yl heteroalkynyl,

xSRBS RGOS iAo i gy sttt

unsat urated cycl oal kyl 1




saturated and partially unsaturated heterocyclyl,
aryl, arylalkyl, heteroaryl, heteroarylal kyl,
wonbdtesersorret hoxy, di fl uoronet hoxy, fl uoronmet hexkyus2006/044431

trifluoronmethyl, difluoromethyl, fluoronmethyl, ORL5,
NR15R16, NR150R16, NR 5C(=0) OR18, NR15C(=0) R16,
S2NR15R16, SR 15, SOR15, SO2R15, C(=0) R15,
C(=0O OR15, OC(=0) R15, C(=0O) NR 5R16, NR15C(=0) NR16R17,

with OH& 0P frlord ey Rﬂ@dﬁ?ﬂdenﬂ?sﬁ@@eﬁl‘ﬁ\d) Ril6gen( &o; Canal kiyrb,) ARd.Ritkenyl,

alkyne gl TG Vi taromgL FRumed of B oy Bp iy eycloallyl
saturatedl Qo paktihllyo amddurted S;eteﬁ@yamhl aS(DZaaialkx},u betetioayl, ehiterparplatkyl,

trlﬂum?tg%??’ op%gﬁrgmeMoxVB | S i e én‘lguo%mgﬁww kaﬁlﬂaﬁmmethyl
fluordvibthyd, ORE, WR' &ﬁeNRl oS, }§,Ré§1(.=©403 kR QOnO)Is‘S,cg@ %R 156 SR",

soNﬁ@%@n%@%”S@ R'RS%(@WEF’C - SQ_QR'NR’GC(—O)NR'GR”

wher ei n
RIS REPBRTR WY NGRS, 6 K ISONRES s A DOBEP R
[00591" tht 'BF RF" ':st 5 BUE HheAibERY heteMdidIid rt:ﬁ%nﬁ&ﬁagafrbnaqh@m fxétéxmatoms

nbered ring tlon 0 nin g)
selcctad AP N EAIS. ROYABR Sz s Bt S MRV R Sr s ptfrein M
is C;-@%.ll&y‘l‘ whdadig RpasnalllyiaQH, Birtglage by aaCE) Rrags Mz i Q\IR" or CR‘ERr

IR RUHER S 8 B St

MS i NRaﬂxcwmethFt REsind RUGe indtpapiddntlyNH drDE0] 2lgyk or RS and R®

o B R0 T TR b Do v

optiohallst dcitaiing 1 drl 2 R&divendl heejatamsoselegted ofrm N.t PePeBP;and SOz in

whic%:%?)gélxg g&%&gﬂ ytoﬂfcﬁrékém F@%ﬂfdﬁ@l \Xz%bgmumﬁa@nﬂx_sa [C$@i4 a]ﬁ@\?( agir%up and

whncls;rmsmaysmonallmme BtWEeRBRYT thiqens 810 SBF’G\}ﬁsded t hat
when Wis 0, Ngs S, SO or SQ2, then V is CR8R9, and
[0067] when Vfis O, NR6, S, SO or SO2, then Wand Y
are each CRSRQH\ 1;“&2&97/ 059257 PCT/ US2006/ 044431

[0060] Qis . RB 5
[0061] ~ Zis selected from
RG
Raa RBa N & :,5: RSa Bs
B%N R® RB¥ N S RB—\/N _
e Y TL/ =N
RS N ’ R . _N Rb
N /
S—N | DN
\[W g , ’ RBbJ\ w2
[0062] and tautomers thereof;
[0063] W and V are independently O, NRS, S, SO, SO;, CR'R?, CR*R’ or C=0;
[0064] W2isOorS;
[0065] Y is S, SO, SO,, CR’CR®, or CR*R’,
[0066) provided that when W is O, NR’, S, SO, or SO, then V is CR'R’, and
[0067] when V is O, NRS, S, SO, or SO,, then W and Y are each CR*R%;
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[006B1 R 8b is Hor Cl-C6 al kyl; [00691 each R6, RS,
R8a and RO are independently hydrogen,

wonbdtesersorret hyl , al kyl, saturated or parti al IPgT/US2006/044431
unsaturated cycl oal kyl, saturated or partially
unsaturated heterocyclyl, aryl, arylalkyl,

heteroaryl, heteroaryl al kyl, or heterocyclylal kyl,
wherein said al kyl, cycloal kyl, heterocycly], aryl,
ﬁumsErylaIthsHhﬁtgxgamyl heteroarylalkyl and

(0069 ?t re}tr)?%zy EI’%A ?Sk%in d@ﬁF ﬁgg‘}ﬁl ;i-)nrclia o eené léf’d{é%:}ft gqlu\émrc}nllqetl%mealkyl,

saturated lod gartiallyalnsythrated|ckelnsikyl, saajrhgthgd partiadly unattg@te@h@emcyclyl aryl,

arylallgg,r Emletglol 13%3&@54&1%[@? &Y S%t&%l: o TIWaWeféetuggfiéy%k?flk cycloalkyl,
heterocydylp aryhi arylalkyloRetergdpil 5 RetgroargRiley], aseﬂ@@osxclymgse 0ptlonally
substi édkal{ﬂpf)ﬁ{&lrﬂwe ogrg.lyfs 1%{)%&@46!&1!&@&95%& %l&n alkyl alkenyl,

uor ofret hoxy, | uor onet

alkynylz jsaforategr gid Pﬁé?‘éf éawqratefércyﬂa@lkxh Sath'@feér%ﬂé’r pirsiplie(, unsaturated
hetero%ﬁq%lheéﬁfogﬂcyﬁlll&ll WE h9870bREr WRAIYd §84 tgigeiker SORY,
|1 C

e atomto the are attached forn1a to 6h
trifluogempeiyled dHRGERRRILC riﬂH@mmefh@f’@Ml YRFOMEhEYdr oglfuoromethoxy,
ulﬂu&&h&a@@,mml heﬂetda@n Ay KKV, hedrigpiyikyl, aalnamyiopyclylalkyl

aturate

rtial sat ur at ed’ cl 0a
[0070i at ur ale G?d Baﬁf’geéﬁ'eirﬁ Ehtglﬁtaf?f]h ‘gh F‘]lé@é ‘%*‘éd form a 3 to 6
membeydl cadlobyliakiky) , aryl, arylal kyl, heter oaryl '

[007 1? gtog F\I&i?éli %yh%éflbh%(ggreg c )C(ig&g‘ ng?y la]ke%(%g%% Rd]ﬂg/nyl saturated or

pamauwmm(r@mmalkymam@@(d@; Ragially mis@prpedsRigocycii csregkylalkyl,
15 18R 1516
aryl, \ﬁgﬁ%]gﬁ] S8l Cf h zieter(ga'@kyl S(e@r&yéylaﬂc?mm S@%R SO,NR R,

cl oal k
_COWL eFE OGRS aNR TR, R CCOIRS SR NI, RV
. —NR'%WIIQ@&V' Onret -@(@ﬁl"y | 80P, orog¥dl®, WiRdr&lh %ﬁiﬁoilMllaiilKéﬂyl alkynyl,
are optlonally substituted wth ?)ﬁ %r nDr lalkyl, and
 cycloglicde dstraesaely)” sfoslioldyls siin 4¥5 Hral Sﬁ@ﬁr R&?{Oafy alkyl, an

heter&kll‘l?ﬁwlyl afe KYibhhlly §@§sﬁfu§$d9\dltla6ﬁ’e BlafnfokeagﬂoMpsU ﬁﬁﬁidﬂﬂaﬁl@chclected
arti uns t ur at

sat ura
from Wéf’e pgew }?Fkyl, @}E‘T”é’; zﬂ F furate gﬁ pam y d.msaturated cycloalkyl,
- saturdtdd idduﬁﬁdll?tdmydturatedIli‘e{emyﬂmbwbalk)ﬂdlkbd,r e, mitro, trifluoromethyl, -

dlﬂuc%é%ggﬁn%{ ho}%%@gl £l uoro ororl 3&)?; ggﬁ% *82«9'5 azido, -
NRPSQRY GOINR R - 6@)@)50%@)0%5@:@@) BsNR" SFREC(OR',

_ - 2
- 'C(%@Bé‘? N dr ﬁ%(%wﬁ%et -e(?lgaer?/ %%ﬁg{gr yﬁ%ﬁa@l arylalkyl,
heteraanyl, WW@W!,W@WPGYC{YMW] R10 i s hydrogen, alkyl,

[0()723I kenylgto f} Ké en, SEKH! %tl&%gylorzillo?ﬁ‘ﬁt isathla¥edUbs %Bx’fﬂi'éﬂﬂ? Qﬁllsaturated

cloalk aturate parti a unsat ur at ed
GYCIOhlél}”erSe@md/ for p@gnenbalnm@ eréyheterawy, excinavialifyl, aryl, awlalkyl

heterch teﬁ&éﬁ’) pau&ifth%{e% M%ﬁ%’f qmﬁg&onvclm%k»w -NRR, o
mﬂ‘é‘ﬁ@“h s%. ?d‘%\sl Rlyﬁnylaaﬁﬁémw CY%QWhy\‘etefewlybafngia'ky‘a'kyl aryl,

arylali@% RERLMRA, Wetercfa&‘ﬁﬁlﬁﬂ' r}selkakd)ﬁyyﬂyxan?l, Vake optibh&ll)a&dbytﬁtuted with one or

eferoaryl’, heteroary]| al ky et erqcyc
more @seyns ad P TS B CHRIHOT O et ! e"e[L o%ﬁgy‘a saturated and
pamdlng eﬁ%&d&&{d{(yc veRlaB&1, € Osabured 0%Ad  [pakape n, unsdtiyled heter(()jcyclyl
enyl , al kyn ur at.e t turate
S SERR i 5T PP, AR 085y,

heterocyclyl, cycloal kyl alfgyl, cyano, nitro,
trifluoronethyl, difluoronethyl, fl uor onet hyl
fluoronet hoxy, 13




WO 2007/ 059257 PCT/ US2006/ 044431 di f | uor onet hoxy,
trifluoronethoxy, azido, -NR 5SO2R16 - SO2NR15R16,
WoGH@)RIB; - C(O) OR15, -OC(O RL5, NRLI5C(O) OR 8pPCT/US2006/044431
-NR 5C(O) R16, -C(O) NRL5R16, - NRL5R16,
-NR15C( O NR16R17, - OR1S, -S(O R1l5, -SO2R15, SR15,
aryl, arylalkyl, heteroaryl, heteroarylal kyl, and
het erocycl yl al kyl ; [0073] or R6 and R$ together with
dlﬂuo}mﬂﬁgwﬁlﬁ&rﬂm&tm yi BaXo, amlﬁtjzgéhg(bzlﬁgﬁmﬁa -B(HR"*10c(0)OR",
ereéd. sat urated 1g)r (ﬁayﬁtl al Ly pngaturat eﬁd 16017
-OC(P er‘b‘?y&(ﬂ)o?*l B pt(@BRat 1444 tgl nﬂ#% Bne MR GEIRRRY, -
ORY ad.@t(t)ﬁ@ﬁ al_sher'ér ogk'6rsargie! esAatehLl r@mrdiryl), h&ero@lallBfP  and
wherei n said carbocyclic and heterocyclic
heterqci" §'§ Kk e optionally substituted with one or nore
[0073yr oups of RéapeRE ed”gbihyr wmh thetagoins thrwdhictothey afeadtteged form a 3 to 10

mem%ke? A W%?cl; ;}{artg;'llal K at té.d ﬁc%%rg{)%{y?g %Q% &gﬁ &o%lltz+u¥mg one or more
additioms Abtetcatonts dotesien dw;n:NyD S,cS3 | S62! dagt NR kyfheremld carbocyclic and

hetercgb'él[c ml"ée %{E loBﬁBr%ﬂ?tsnwntuteddﬁfﬂll BRé Qmﬂo?é/ broupd HREAFRENM! selected

'uor onet hoxy, trifluoromethoxy

from axpd balomwlalkyl Orlkenyl, NHis Rk, csatusads andy maéiaaarlwsaturated cycloalkyl,
Satur;%[dy A Mlal &hﬂfs%x‘%@dﬂe@r Llyl @Meﬂ@lﬁkﬂcb’ﬁhw ﬁ{r&’dnﬂuoromethyl

er with the atons to_ whi

cituoppragily SuarPmERHL SRETTIP S §9oaemelD AP BLTeREHPRY ddido. ar
OR", (NR“nt&r $r'4) Heyerwaﬁairyra&ye Hetsms@dymadykydnd%tehewwwn | y |

i ng opt| gnal, | t al one, or re ad
mm"llet er o&f mand §¥ é%aegﬁf ?VF@FHC tors togy h'@?}?’ al%"“ a3twlo
memdVREY Shtdrated Gbr Cﬁd’rbﬂ[yy Qh&aﬂjrﬁéﬁi dyeloaikgic e | he&:rmtyﬂgd; éiige optionally

i onal | b h on [ r 6
contalnﬁ@eﬁlée 8 %1{(15#5' aécth}lon te oral C())ms S)c(:gect%ﬁa mq\l (g ?Egﬁ) SO, and NR>,
wherdih Isad)darbandgcngdd hmowpla.t dugsaard op;tgwneqllausp.:?shtqjqa;}J a/[ltb raeey more
grou;u%%fcie?%lg% Ct:l)ﬁe?e%{eurﬁ)%%( aF ?%ﬁrfhk)ﬁl AIIYenW] §l%w1 alaffated and partially

cyano,
'unsatumteﬂlcu@p@hm sppprated jand m@iwétnwvrateﬁ IhgisrasHyh gycloalkylalkyl, cyano,

nitro,| ltHg[l th?'i(y dlﬁlx!lcfr&H&Bﬂ”ehh&&Methglt I igfubiéRefiR: f'hoéﬁﬂuoromethoxy,

het
trlﬂquwtapwamdﬁewk %'yl@%ﬂ% S%nd‘etqﬁ@'fglr %&fﬁﬁﬁ%h&lﬂw‘amy' and

hete“{ OiYhiydr R8 and R9 together with the atonms to which
ey are attach er ed tura}led

[007%r par tF & 1apd %é%&eﬁﬁwg “&fé‘l’rﬁ%ﬁ"k‘ﬂ""}g‘?‘eﬁ ate a3t 10

memlﬁdrétg sapkdt@nalr| yartisipntuasanirated afyeloalkylmor ehmidd:)tci}d) nxarlg optionally
het er oat ons -s

l.ect f N, O 6
contaiis; B 0L Fose QAR SeRRSH HiseBH R Dy Shogh §0p and N
wherﬂﬁtsbﬂnﬁﬂidﬁyﬂltbﬁdl hdﬁre@clm tihgsome optiomally esubsyitwieh svith one or more
I
RGPS 30 651, 0, DTSR i st
unsatmymld@aclbgdkyl m:ateataedj pqhdlypasatu@teﬂylet@mmlmls aﬁé@ﬂlkylalkyl cyano,
! o ifluoromethox
nitro, e&l?l}il&%)ﬁ%h‘é/k hycrq%%é&?{: ViH alﬂﬁéfljﬁmeﬁﬁlanq}uoromew Qiy difl thoxy,

uor o uor opret hyl | uor one
tnﬂucprpmethemtamsipy aryHiQR UIVR AR T SRS, hetarparyl) whéﬁith@mrylalkyl and
heterf&t G Ry Y1, ORLS, NR15R16 SR15, heteroaryl,

aryrl al Kyl , het gy oaryl al kyl, and heterocyclyl al %
[007@00761 omR red Rndtopathertwiithe alemiite Which dheyiasmattached fim g 3 to 10

memﬁé?@d’ saﬂfr&e@M pahad Jn@étma@d ﬁetEx%cﬂc@yI B Q’fBﬁ&ﬁﬂy eattathiap %ﬁe or more

partially unsaturated heterocy clﬁ/13 ring, op tl?]nal %f
addlt@eﬁthﬁtemaﬁgnwc@fi frogt B Ot O SO and WRt-avhsErinsald heterocyclic ring
selected fromN, 0, S, SO 202 and- NR6, wherein said
het erocyclic ring



14 WO 2007/ 059257 PCT/ US2006/ 044431 is optionally
substituted with one or nore groups independently
woeebeaiserd7f r om oxo, hal ogen, al kyl, al kenyl, atCkyusydos/044431

saturated and partially unsaturated cycl oal kyl ,
saturated and partially wunsaturated heterocyclyl,
cycl oal kyl al kyl, cyano, nitro, trifluoronethyl,
di fl uoronethyl, fluoronethyl, fluoromethoxy,

is opfibrial1y @ﬁ&ﬁﬁﬁé&ﬂWh dnemfrlmwé @mabh Bmypendéﬂtl@rCSeleafveron{Bk@;,halogcn,

alky b oo AR caaralsth G By Gttty Floatigh satyragse amg partially

unsatanattd Rhetetoogaylh ecyaMaMyldlm ayoans mtro;/\/rmﬂho:bhemyar difluoromethyl,

a
oI AR bR SSTRAAR A, S, o e
SR ,chemoamlu angjalsyle hctpronmaécyl aalidlhbtemqmlylhléwle roat ons

[007 ﬂ :lt :?g?ﬁj | B LRITRM, tc%ethgf wit{the g@ﬁs%‘ q'hgés heyvmg ét‘?a{cﬂ?(flﬂm a3tol0

Icring - 1s optio titute
membqremﬁ@atgd mlal}m@p@m@ﬁ h¢tyros>@lbé ¢ing@ptiorahly osrzining one or more

additfdRd1 (BGl%fbaton?aJ d6Mebted FokERYD, S Rl g@? hnd RRE WiRlfdsAD qteterocychc ring

unsat urat ed cycl oal sat ur at ed and
is OPB%{P{'Y éP‘l’syt“t‘Eﬂw%fP (FIN& 08 1ot g’f"éPﬁ)WEﬂ’?f’em'@}’yﬁ?leﬁ'&P I@Pl"b P¥S| halogen,
alkyl cauim@l alllt}Inw satufdtdd bl ﬁﬁ?ﬁdliﬂf)’ﬁnsatdtafelil@&l@ﬂl&&h)éhturated and partially

qu xy di fl uor onet hoxy
unsatpfig] GO Hox (OGRS oa Yo, RS, LRI iéfloromethy,
ﬂuor&ﬁtm,oﬂuqrbmembw, ahﬂi;dromdftﬁdi)@/[ oifluptaptektydxy, @idb, aryl, OR'’, NR"R'S,

SR’ m%{emagﬁfya%lélgﬁcgi %Xtefogu%% ] a“fi|h%t%r°°ﬁ§}]’1 lkl?/l"? I ndependent |y

uoro
{0078]i f | uore@mellﬁy#; ;nderﬁdnd@wlmhebggd yaﬁlbmtrozrteﬂhmxm;thyl difluoromethyl,

ARt RIS Wbl S gt o
-C(O%mt\;%l B MIOR A CON N @%@ @;Rr@(om”
-conESE RQRPEER R "NBNﬁ G INR B 4Nk S ; alkeny, alkynyl,

al kyl,” al kenyl", al kyn saturated or 8art| g e 14
saturaiorsen Rl qunspraeg w oafkay evealigailrlisRO)alkyD), -SO)(CRVR'),-
aryl, ary, Q}ﬂz(l lkﬂétémarys(l'@eﬁfa%%ﬁlﬁlﬂate@&/ baﬂxﬁ[)yunsaturated heterocyclyl

teqoqqy het'er par yl a Jkyl, sat uratl3eq4
reters Ly (RSER DR et MBI VR earst SR Hhetroary,
-NR 'fieRERYgyedterbai Ky | -0(6@@’\’3,,3{8&460%@! yor --NRIBCRRRBRIedocyclyl,

wherlgo ket Tl 2D gn RN 4 sriaiky) Reewmppy brgpeislol

heterayclyNRd Fefdohtl3R1Aky] pogioas ae\optigtally sﬂ%ﬁﬁﬁ&dﬂwﬁl&bﬁk &l ikyrle, groups
' indepﬁlectégﬂy lselefteé‘lést%ﬁgyclxo %Fﬁ%%alcg'moh r{at cy ! frn f" L ﬁ' 4 diﬂuoromethoxy,

roar oar erocy c
trlﬂuMememmycwdcal kYR’ §@n& .0 h%pﬁi?ésftﬁfc)t r@a@Rf Y élﬁ@m't’,ut @EO)R",

NR“@&ﬁb me orb@@w mups «ﬁgﬁpﬁndent5%U§ﬁkectqumé&5NRan

i 0X0;, agen nitro,” triffuorone
-NR'{GNCDONBITR! -“mly “aryls heteronsy lomtaliok yletea:zmmkyl $aRrated and partially
unsaﬂaééﬁ%% Wﬂg@gg%y&yﬁﬁa R %) Rgap)sgﬁ %n%&% aylalkyl,

hetercqqﬂalqut( StNRGM:Pf hetqroeyely N@pd) rEsgraysbe ﬁ@:@z;subaptytpd with one or
more %) Pl QMcKd froMh Méléééﬁ%/hydr&&i RYAR! aﬁha:éﬁxio ASAEHMERYICHNBOEmethyl,

unsat ur a het er oc

trlﬂuwem@thb‘c ¥l plicexh alkyawly sgipatedian Q@r}/lell.*/awwtur#@t Frigalkyl) saturated

and pazwlhyakdsy&uatea*&te%@a@v IR/t andhgt'ér ocycl yl or
het er ocys H@kal rings may be further substituted

0078} ¢ h oﬁ% EB% nefedndspedsehydydmgener b Arhal ogen,
hydroxyl, cyano, nitro, azijgo, fluoronethyl,
difluoronethyl, trifluoronethyl, alkyl, alkenyl,
al kynyl, saturated and partially unsaturated
cycl oal kyl, saturated and partially unsaturated
heterocycl yl, NR15R13 and ORL5;



[00791 R13 and R14 are independently hydrogen or

al kyl, or 15 WD 2007/ 059257 PCT/ US2006/ 044431 [00801
wekeo7aeksR14 t ogether with the atonms to whi ch pheyusa00e/044431

attached forma saturated or partially unsaturated

cycl oal kyl or a saturated or partially unsaturated

heterocyclyl ring, wherein said alkyl, cycloalkyl and

het erocycl yl portions are optionally substituted with

[00802”6 Or RTR{dER 'Y ieRer bvﬁ}ﬂel&eﬁ@lﬁmol%laeihey h@htth&RM form a saturated
al ogen, %éano nitro, trifluorone

or Pa&faflp’ljﬁlﬁ quydoal'kp/h 81‘ Gns@f”ﬁ%;?d og P%gé’nﬁ?%f}%’}ed heterocyclyl ring,
wheredh bdit @Ry E1oakyl aﬁlﬂltfe{ebm&ﬂm?ﬁdﬂmhy ,areadptidhallyosubstitiied with one or

more §65BS ingw%egﬁ% sgeﬁ%(%am%o%n C&l _,(5)1 rl\ﬁ\)a We%ﬁ;alﬂuoromethyl

fluorddeti),NRedomeNRE% dqﬁ))x&bmemnxiy, NRAu¢roMphRkRCazido) 0% d1 GRS NR'R®,

a | | Nk, a — a

O%Lk %%e@kfcoa RERRALE S S é“?’ ke, SSHETLIOR" C-O)0RY,
OC(=§HR ICéT@HﬂbR Maﬂ(%ﬂ))%/ and R @(%@)é@l %ycl oal kyl ,

[00 liat ur atlﬁd RE L k”al:uleymdéﬂ'éﬁ@én%if' qli eglk%]etaﬁ(reﬁﬁ?/ %lkahyl heteroalkyl,

cl oal kyl al kyl, aryl, aryl eroar
hetercwélfeerloawp@lkwwl  sayratedh et mﬂefélyélnwwm Pyc'%li@ihéawrag%ﬁ oF partially
unsat@dated! het@nlokﬁﬁb)ﬂ cy@iokl‘k?héh@yl Ci§l, Oadylawyl, h@t‘é@k@ﬂy(hktélfoarylalkyl or

heterpebpi g TRy Fid ek Herh SUGEY ARG BREo s iop il

aryl, &ybﬂﬂ&yl thetershrylj hdfero@piaIkOT, and haergtynlwﬂkyl lﬁﬁi&ﬂﬂi@dﬂl}t éu}bstltuted with
ected from

, e al K ,
one. 37 aBaP oBPKERYPePRIAY ST R TORa et AR PR Tpfrpatin
‘heteroatisayl rieteeahliongl, oatukated asditmsrtaxtlgdnmtdratqdamtqlca:lltyy saturated and

partiaffy> axs%%f&gd hﬁ%ggaw %Meéwél% Oggégeao%&x C%amw NRPOR?,
NRCEpRRRAEICOBY, SGRIR, S6RRA SOB".S SRR 8(S-Bj,RE(-O)R", C(=0)OR’,
OC(-%%S@ @%og@—ﬁawa%ww&@&m and CCOJCH,OR';

[008Zny tweT Ry mnaof * R e ?v”?oaeﬁﬁwﬁ% hhe a4 WA fhgapegHtached
form WeR Ry dIRWind 0B tidlal 19 eh@binink @h 8 bPmbRaadiA6YS hbterohioR selected from

N, Op RSPt NI BTl e lierigy ) g 1o Spjionalbp Sulsirfgdesih one or
moreVéi&Ipﬁllﬁﬂeﬁaidénﬂl\)%aé&ﬁyﬁbm%xbl Rfoges, A1 £lkery, )alkynyl saturated and

ubstituted wt ou nde
partially) e‘éftsé‘afaﬁ% 3692%’ Sal %?&g?fe a|a8@| Pp%ial! Qﬁ‘sgg‘ia?ﬂ yfeterocyclyl,
" cycloakilalkgt, acyand) dmtrp,atrtﬂml'dn}eﬂmh,sénﬂuommeﬁiyb yitlocahatlyyl; ﬂuoromethoxy,
' at ed at|a1I uns u tae t egpey
. d‘ﬂ“%f%th}aﬁky rlz'lln ng% a¥ld ﬁ]{a’gr oﬁgt h§+t¥roaryl arylalkyl,
hetercirflaligk mrbhbtytlowdlﬂ'l@lhvlo met hyI £l uor onet hoxy,
[008%I f uor ggi J]ﬁwﬁ to Eﬁﬂarf \!VM%Q %H}QthQﬂéydé?c at%rc)ftl:d fo&Na saturated

eter , het er oar y
or p@m@lbh emtlm@?ct Icyqslaalﬂkxll Or F@%M @r pmglyah@ﬁawr%ed d?g@tq@mlyl ring,

wher%tsgldt i]%gal‘,%aﬁl&l whi %tet-&?&'lylaﬁrg RlibRah edudiaisa @vxth one or more

urate or parti al unsa urated cycl oal ky|

grounssatndﬁmé@ﬂarsebawé. favmy alpEsht treap-etittRe friflusrsprgtiyl. fixfwgromethyl
fluor¥hI&h A muamt %f,yh»ﬂuemegﬁ)kyy{nma@nﬁﬂmy 0SN&d, YéxodIOR?, NR'R®,

tional Iy substifuted r _nor.e ro a
NR'G Ry Rty NRGOR AT SR SO eSO it KT, C-OI0RY,
oCEb)RE | ap WRCEDIRPOsRIMeR e LoNfeRyor onet hyl

f 'uor onet hoxy, dlfluoronethoxy trlfluoronethoxy
azi do, oxo, ORE, NRaRb, NRORb, NRaCO2Rb, NRaCORb,
SO2NRaRb, SRa, SCRW SQO2Ra,1¢S-S-Ra, C(=0) Ra, C(=0 OW




OC(=O Ra, C(=0 NRaRb, NRaC(=0) Rb, and NRaC(=0) NRbR; 16

WO 2007/ 059257 PCT/ US2006/ 044431 [0084] RI8 is CF3,
wael2bytosomh kenyl , al kynyl, heteroal kyl, het er oaPkengkoos/044431

het er oal kynyl, saturated or partially unsaturated

cycl oal kyl, saturated or partially unsaturated

heterocyclyl, cycloal kyl al kyl, aryl, arylal kyl,

heteroaryl, heteroarylal kyl, or heterocyclylalkyl,

posdpher ei IrR'8at &r;ahikyl alxehh eaneynyl AhdtBitkyl, BYEIoRREMN heteroalkynyl,
sat ur at d het er ocycl y

sature&g;i grﬁ;tp&% g{uﬁ %rgtlgﬁ? lﬁlygloépxj} 5§th>g}e q{egaéﬁlaé]gr%satmlaied heterocyclyl,
cyclobmpﬁﬂ@ﬂfa}‘&lalaj&}d]kﬂ,%téiﬁdrﬁ[ ﬂ&ﬂﬁhﬂaﬂb&%r liﬁtéi‘o@ﬁlyldﬂm| Wwhierein said

oup epende
alky1S ol FaH) o ckIpaicdy e ok Rypal hEREEisdly peterocyelyt,
cycloalkyalicyd | akdnstylalkyb theteaabt{,yhvﬁrcar;slamw aiddatteaoryclytulltyl aiel gptionally

substﬁl:l}gcgtvy’ bR oﬁyxfi&g O%géc(d 1nd§p%¥1&'{n§’1§: @e@t@ﬁ' X téuﬁh,' Xlkenr}(l alkynyl,

at ed he er oar
heteroatky!l, GREEroatiRaRD), hetellM@le NR&@@E Rind mmnsmmﬂamloalkyl

saturatef an %"ﬁ G%%ﬁ:raté{ﬁetg%c %Eanetegaeg) en 10X ORa NR°R®,

NRGH® NECRIRY, NEELDB IR B SR LB O 665 1hh COTOIHek COIOR",
OC(=R, G{Ebmw ﬁR*c!‘(Lé)RbSﬁRE@ abng'q:[c partially

unsat urated cycl @al kyl or saturat ed or partia

[0083)nsat urdtRd %@t%r d@%"é‘l‘eﬂw‘ﬂf thegatomp dp eYchs they aé? l??i“’hed form a
satur&¥d bo phiiyily GndrufréeERIANKYY br sdteraRtor Qﬁﬂially ufistaghted ueteﬂ;cyclyl

ring, WgFrgang%Fd ag%;ghca'cl%ﬁlﬂc?l{%ng Q]ﬁ;f(}%?ﬁglsag%& ?l!y su s%:&ttjtgg wn‘.[) one or more
grousi ﬁxhemdml)'hgeﬂqctedfﬂmrlmmmybyanw niop mifiuosotyethyl, difluoromethyl,
ﬂuor?de'wl;wo rfP na%bc)!cy, trfll 0 uo{h%mst %%ém@éfﬁ%a%d&é%g %:i)@ NR?R®,
. NR'GRRNR® NI%CQRWSQENBO;WR@R"’ SORY) ERR’, SOROFAR’, CO)OR’,

%n@kNRbR 00861 h
OC(%B\ i's |?§2R n ent’l s:ﬁl’mﬁal cyano, nitEo, =

[008¢)r i f | ucﬂaehre yIlS indepandently ,hwalogﬁm,ucwmt Rijgo, trifluoromethyl,
dlﬂu&uﬁ%samhm}%myﬂIffum%%ﬁy fmmom&%?a‘»lw R ARIRS Ky, azido, -SR'®,
R o CRAOR St o EIONE 20GHI NRLS R LR SONRRY, -
NRM“&AGRY), RFO)NRCRY NRURREO) NMF&‘SC(@;NB{IQENWR”R” -NRPRY, alkyl,

e A e o S S oo
] S(O)‘;(QRPRM)J(;%/],, ayl;| apldinshal HeyekoarylS(Kdpdaaylkyi) , saturated or partially

el S SRRy Yl vblionr  YARR Dy RSt SEUGRIR erary

-O(CRERé‘b@mﬂbgrb'l,, hefNR HERERY ) ahdtgrbaryl, O G{QIGR“RJ qq—imtqrbqyclyl or
3 a
R B oxfeldta s s st SRAEAITHE BRict oy, oo

heteroayl, hFarRASaBR1, DREEsp!yiend heterpcyoylalkyipertming asanptioxaukywbsmuted

with a&&ewl mo?el K IQXAS 1r?c¥: %?{zylsblﬁ@t'ég | frofd %k?l l@éié)gen cyano, nitro,

heteroary et'er oar eterocycly s
trlﬂumemﬁwby@hf}llommgthowormﬂ@n@mﬂr@xnptamnal MR SO t BRARRY,
it h s OYPS!3 BReEn {e 150N 1513
cORNABRE IUOROHIERIBRT R Lo, SO % A

NRI G OONBE 8o LHBY (NENINRCRY ofR howyl, heioroarl. arsﬂm;swﬂogylalkyl
saturat&Ngﬁ unsatug‘(tg Rét@m ﬁcﬂlthgtero%%‘v(l@%ﬁ and wherega said aryl,

heteroggel; 2 gﬂpgylmmmlzp@rmﬁby}qm gp@@cyclﬂgl rlggsymay ‘be further
heteroaryl, arylalkyl, hetepoarylalkyl,




saturated or partially unsaturated heterocyclyl, and

het erocycl yl al kyl, and wherein said aryl, heteroaryl,
wenylralskost, heteroaryl al kyl, heterocyclyl or PCT/US2006/044431

het erocycl yl al kyl rings may be further 17 WD

2007/ 059257 PCT/ US2006/ 044431 substituted wth one or

nore groups sel ected from hal ogen, hydroxyl, cyano,

nitro, azido, fluoronethyl, difluoromnethyl,

substlttu{egf Wit roﬂ hﬁ’nhre %Jg@él sele@!egefFBﬁll ha Kﬁ/ ']Wdro@ﬁtd%rﬁ; Q\‘i’tro azido,

par t| t'ur at ed cgcl oa sat urated and

ﬂuoromat’wl, ashﬂ!}Or*amsfab'lu iflusmorprtisdy Jkyle P F“%’I\ﬁES‘F‘& 3saifeomd; partiaily
unsan{rggigg)]c%o%ﬁ&h s&ufa‘éed'taﬂﬁl S?ﬁﬁlgﬂﬂ&i‘c?{raﬁlh Egtlﬁrcﬁ&&ﬂ)'l }\IRSS&t' %taﬁjﬁis

or partially unsaturated cycloalky uor
[0087}; £ | quQS‘heBhyl‘S 15c}eppngg?yo ity F‘li (%:\’EP aﬁ'd ugfé"t“rated
cycloeﬁ(f}? ﬁnﬂﬁ&@&@d@ﬂﬂl?ﬁofdlme&lykbl“ ﬂucabrlnemyll aI ky nyI

satura artia yl
10088 ot ur ai{eg( d§$r¥? ‘é\‘f‘?‘%"ffﬁ'g%\?{ ?fg 8&ﬁ é%i 5 1@3619/ % gipirated qp partially

unsau@ﬁtemejoﬁfaﬂ@ll,)sbtura{t@ﬁﬂSi)}im@]ﬂy iRaRated hewrrocyclsh Grymenimq:re@i'yl

et erocg afo I, v

0089801 o R L Py § Seierts BhRRbels SR Rayifh 35 i ivogen
atomsNE’ﬂ)Ebtl(fnal’erwlatlﬁteﬁ wrérfﬁeﬂedlkhlést erocyclic ring having

2 ri bk t i [2 Ane ni
[0090? 0092] gxrgn Nlcﬂsqugtgﬂk %§ @Hﬁm?&@@%@&erdcyﬂ%l @m%%av]f’gg 32 gng g;&ogen
atomsg: [0094] gisO,- 1, 2, 3, 4, or 5; and [0095] p is O,
' [0091|;r or 2jisld99Pr herei n when- said conpound of Fornula

i's represented by the formula R2n ASE RAN R3 N
[0092] 0097] ™h¥§d> RP>PE&%ot her than Q or Z, then 'E is not a
[ooo3penzef ur;?m,w 2,3,elal yl, O ggi n?zol [ n%/l qﬁJion(cj)I inyl, or
I soqul nQl | n n certain enbodi nents,

[0094h, ovi d@dsétr c:{J %usn% doof Formulal R2 A E RAN Ram
S [0095y G pis0, lor2;

[0096] wherein when said compound of Formula I is represented by the formula
. Rz"
A
X’ | =
R1\N \
RK@N
Z
| 7 | |
[0097] . andR%is other than Q or Z, then E is not a benzofuranyl, indolyl, quinazolinyl,
quinolinyl, or isoquinolinyl ring. .
[0098] In certain embodiments, provided are compounds of Formula I
. c2.
N~ A
’d I E
R‘\N SN
RS
P
N
|



s J NI 18 WO 2007/059257 PCT/ US2006/ 044431 [0099]
and sol vates, netabolites, and pharmaceutically
weeoepisedsie salts thereof, [00100] wherein: [O0@t@AIS20b6/044431

is 0, C(0), S, SOor SO2; [00102] Gis N or CCN,

[00103] B represents a fused 6-nenbered aryl ring or a

5-6 nenbered heteroaryl ring; [00104] Eis (R1l2)i

(R12). /Xxy -~ NM D NDL 3 D3-D2 D D2 (R72)j

(R12) EQuflcall ablep@ble safdnherbsy, -
[0099] langsél%ltés ImétaﬂthZ alnéﬁklm\la‘}gr o 00186] S5 oo and
[0010(58 ar eWﬁ\qii‘ﬂépendently N or CR9; [00107] D4 and D5 are
[Oomilndepe‘qqﬁﬁtd;o&d)l QrsdHiso,and D6 is 0, S, or NR20,

whe n at one of D4and D5 is not CR 9; [00108]
[0010247 051%'081?_‘5’1 are independently N or CR 9, wherein
[oo1o3t | eastrepmem@a fil3éd 6BBembefA agyl dinPbba 55 memtﬁewmm]row ring;

is Ho aI kyl; [00110] each Ra is independently
[00104]3) ogeli’s cyano, nitro, trifluoromethyl,

difl uor@mg hyl, flu 1§ Tet hyl , fl uoronet hoxy,

di § u /.Qmet ho>8r if) uoT onet hoxy azi do, -SR18, -OR15,

5/7]- NR14C( O) OR18, -OC(O RS,
%1-8@ Rl4, - NR14C(O)RI5, - (O NRI5R14,
NRSC( NRISR 4, NR SC(ISZ NR15R14, -NR 5R14, al kyl,

(R12)j (R12)

A AN

s o / o
Dﬁ\[{/f’ D“§D/5 ,
[00105] X is N or CH; _
[00106] D', D? and D? are independently N or CRY;
[00107] D* and D’ are independently N or CR'? and D®is O, S, or NR”, whgrein at least
one of D*and D® is not CR";
[00108] D’, D?, D° and D' are independently N or CRY, wherem at least one of D7 D,
D’ and D' is N;
[00109] R! is H or alkyl;
[00110] . each R? is i.ndependéntly halogen, cyano, nitro, trifluoromethyl, diﬂuorométhy],

fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -SR'), -OR',
.CO)RY, -C(O)OR', -NR“C(O)OR', -OC(OR"”, -NR"SOR", -SO;NR'R",

NR“C(O)R", -C(O)NR'’R™, -NR’C(O)NR"’R™, -NRC(NCN)NR'’R", -NR"R", alkyl,
alkenyl, alkynyl, saturated or partially unsaturated cycloalkyl, cycloalkylalkyl, -S(O)p(alkyl), -
S(O)p(CRBR”)q-ary], aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially
unsaturated  heterocyclyl, heterocyclylalkyl, -O(CR13R”)q-aryl, -NR’S(CRBRM)q-aryl,
-O(CRPR")heteroaryl, ~ -NR"(CR"R")-heteroaryl, -O(CRPR")-heterocyclyl ~ or
NRP(CRPR")-heterocyclyl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl portions are optionally substituted

19



al kenyl , al kynyl, saturated or partially unsaturated

cycl oal kyl, cycl oal kyl al kyl, -S(O p(al kyl), -
we(@mEER13RI 4) g--aryl, aryl, arylal kyl, hetereargs2006/044431

heteroaryl al kyl, saturated or partially unsaturated

het erocycl yl, heterocyclyl al kyl, -Q(CR13R"), -aryl,

-NR15(CR13R14) g-aryl, -OQ(CR 3R14)Qg-heteroaryl,

-NR 3(CR13R14 ) g-heteroarYl, -Q(CR13R14)g-heterocYcl Yl

with gﬁ?(e&ﬂn?c(r%l% 4)19653% Piygél%lted Web){b Sﬁél&’geﬁl k¢hno, nitro,

, aryl, aryl a[ Kk
ﬁlﬂuom%h)é,a@ﬂmrh@ﬁtéibﬁar wfa}ommethcrm ef%dg c YR E?aé’s -SONR"R”,

-C(O)ﬁEt & %R" -@b ‘SIOQNR" )K€, AR PQAR Y - DYSRIPRUY edRRY,

! PCT/ U 006{5044433 with o grh mre. .o
-NR QE@L\B% i dag%mmy&& 5 OB b CSIGrY iy Blrh heteroarylalicyl,
saturafed 3@ paitially @nsatirited heteFooparyinyd helerblyediOng] limixwhcrem said aryl,

heterota&é @:ﬂf@oﬁ%{%( lgzlI q\&ﬁo&y lessqm_x\; %(:B)?a%l}' ings n;i%ay be further

substitNEH3@({th)dnd Sor méie QrdlighsoiR13iedNIRdD RibRygen, - iyRitek@, @yhmamg azido,

ﬂuorogl,e%&%yg}%ﬂ%qu?%rﬂw l‘%l"ll?(tﬁ; a@ggltabkreg)?t gﬁcgﬂgygaturated afld partlally
unsaturasdtyclaallal shtatatadaog phryiblly unsefutstedehatrrgeich, d‘ﬁ)&yﬂl aph@R"
[Oﬂllxger ei @acﬁ%ﬂksaiﬁaépende“ﬁglﬁ ORIl ogeRl Hhdd, Kiltko, alkyl, alkelnyl alkynyl

teroaryl al terocyclyl or héterocyclyla
heterqauwgiaemlkb@vlfhﬁtqrwékynyb g#yrated o eertiahix Wse%l@t%‘rcyr%?‘é?yl saturated

or (RHAIPS HRhEfked fxét@r'& hoger, hygRagy! . héayane, materr@arylalkyx

azido, fluoronmeth i ¥ uoromef hyl, trifluoro
triflucgprRgthoxys) k@ﬂyP'°m5¥hR§hyl flugmpmefhigned’ HiQPERY) |y bldroimeny,
fluordaEAil, LORY R ERE SRMOR 'S, ma‘ﬂumneﬂ”‘m@‘kmmudls |SO.NR'*R'S, SR">,

son e L L TSR, o EOR o

NR’5@d=i{\LdN)1\fﬂé‘kéhlybk NR:‘:fld(ﬂyfllﬂiglN)R’6 het er oal kyl , het er oal kanyl

er oal. kyn r u

o IR g LIRS, T AU  ceros
cyclohiéyleh@cmqicyul,, argr ary/lalkal, jnbtatdagy]l andq@[tqg(pqgﬂpl}cyl are optionally substituted
with (%h%to%rrﬁ)o% éx%gﬂéé‘%h?pené{n'tl% él@cfté?;ﬁﬁnﬂ ‘ﬂg%ﬁnd bkd, %95&”@&1’8%%&1 alkenyl,

ML A A B AT 0
satur%%% %@%&)@%%&{B&ﬁ@!&@%?%%m mﬁl\{mﬁ&g&@l heteroarylalkyl
triflugyRmsiieRE) Nmf@lpgomethom 5 ;m%q;quFglt}uorame difluoromethyl,
ﬂuoro%gtrr R Nﬁ‘sk[mﬂiklﬁk'ﬂhekéc&@@w MRS oR ‘R,atyZINR'SR“’ SR®,

het er oal k et ero ,@n tenpal kyn 16017

SOR] 5% Pk (=0 Wéfe‘?(o@?‘ﬁgt O(%{r , &9‘[(3%% I?% %&ar pNRTRY
NR‘S_@M{mM‘ﬁRi? JahaNRYIC(aNENRY] onal |y substit ut ed wth

one or nore gr s independently selected from

hal ogen, oxo, yano nltro al kyl, al kenyl, al kynyl,

het er oal kyl , te het er oaI kynyl, saturated

or parti al IFy°uns cycl oal kyl, saturated and

artially unsatur @t ed heterocycl y1, aryl, arylal kyl,

{001 ﬁ*ét erof ¥ , hetefoarylal kyl; trifluoronethoxy,
mmﬂqfl uorz)ggglgawfmrﬁl uor onet hoxy trifluoronethyl,

di fl uoronethyl, fluoronethyl, ORL5, NR15R16,

NR 50R16, NRi 5C( =0 OR 8§, NR15C( =0 R16, S02NR15R16,

SR15, SOR15, SO2R15, C(=0O) R1l5, C(=O ORi 5, OC(=0) R15,

C(=O) NR15R 6, NR 5C(=0) NR16R17, NRL5C(NCN)NR16R17,

and NR15C(=NCN) R16; NR6

20



RoO NN, z, [00113] Qis K- [001141 Z is selected from

20 WD 2007/ 059257 PCT/ US2006/ 044431 R6 83 Rea | Rea
weea003/05925v R6 Rey N RB-~N Re R6 ~N Y~ 1W V-- PpNTAIS2006/044431

[001151 V' WV WW[001161 and tautoners thereof;

[00117] Wand V are independently 0, NR6, S, SO SO,

CR7R8, CR8BR9 or C=O, [001181 Y is S, SO SO, CR7CRS,

or CR8R9, [00119] provided that when Wis 0, NR6, S,

SO, or SO2, then V is CR8R9, rpand [001201 when V is O,

NR6, S,ngo or SQ2, gshen Wap\ld Y £ emth CRBR9;

[00121 R R6, R‘R8 %qu ak ependenB
hydrog](leRn r‘}#—kmororr%t yl,wal kyl, at UFaite \>—N
po11Bprtiall yV‘twsat l'fat ed c?vi’oal kyl, sdrwiat

artially unsaturated heterocyclyl, aryl, aryl al kyI
100116kt or oafdfrutomessithsredly vi al kyl , or het er ocycl yl al kyl

[oo1 1w1e|r e: W &di v afd) nkaependéml o;aﬂak? IS, S?hﬁg :tméut I?Rlsw @f@&ko
ylal gy. oaLy ar yl al ky an
wo“&et ero?yl §y$§1§%§ﬁag(j§o ’I |y substituted with one
[00119] nor progmupmt whdeWem@eNRFyS 56| exs@4lthen dhis €RER®, and
| ogen, a b I I r d
o12ff, POt 0y NRLIERE or S G andf WY RLEERACH
[0012phr t i abdch BHSRY mﬂ%uaecu R’ Im errc@gm:wy hydrogenaltitfuosdrksthyl, alkyl,

satura&'x %F ?'artlgil}; hf¥atu L‘a&ﬁawcﬁ%lalﬁmgt&éd h§gl%&(§yl aryl,

uor onet hyl dlfluoronEth I | uor onet

arylannrlu beisipanhoketeroaryaliyb erwéﬁq%r@ﬁxplylawli V5T nsétdn glkyl, cycloalkyl,

hetero@}d]ﬁ aryll ¥ilallE L IRRDEHM! hetdrlod xgrfdllgl' andhﬁétﬁb@%lﬂﬂll@l] ke optlonally
: heterocyclylalk ;. [0012 7 1S quro
substIWéqdo\g)élh ong g gre gﬁ)tmsdn eaFWpt y % efg QK gen, alkyl, alkenyl,

alkyn@ satiaateRidad paiany Iuﬁkdu}taﬂd@&&ttualayled;am;atddoaﬂld())hmally unsaturated

sat rat artl aI I unsat at hee ygcl 15 ts
heterogyely oa?’f??ﬂ Sy PA Py QI&kyﬁthhg Sk gl Y-oR", SOR",
trifluci@h&hylar ylcﬁlﬂldﬁjémethﬁ,t er dayohygthal, ky| ﬂuorNRetIIl&SOZ Rldiﬂuoromethoxy,

trlﬂuom%&msagg% ﬁ&?}qge? w@lq).%%;w%% he%ﬁcg:[:l\ylglkyl

[0012%er ei R’ siai hdedgky| haledeke mvanp, aitioy raiy), alkﬁ(yS(,’(IQmR]_qgmrated or
partla ﬁlésatu%t% %c?oallép%%ﬁte‘aror§gjcﬁgﬂy Eﬁs%{tx‘?ﬁ&kﬂét@rocyclyl cycloatkylalkyl,

cyCl oa ly - aryla 1sg1s

aryl, hetldk:darqﬁrerowt éxctfaqayyldkwwheteawcrc Viedpbr R Isék%f’ kyPO2NR ™R
-C(O)@J”g -@m)gﬁﬂaI bx: é S:Jx\fé%!l@d YOR®E h-m'écf@:ﬁ)Rl‘m Iﬁ@(cgl&mtﬂ?é%6 NRPR',

I N endent ec £ m ox a@é
NR”&I(@&% R” af® n’yT ORITUPRIRG AR paY"i?‘?r%l‘PIS?‘dlﬁI 1 kb pliynyl,
cycloaﬂMﬁ' Q@I&fwycl lséﬁdltfaﬂctyﬁﬂcy@n drypabﬁylaalbll,y hefefoatyll atRebarylalkyl, and

et eroc ycl oal ka. gl ¥ gano nitro
heterchlylp%if@ﬁpﬁt%nally substitute h one or more groups mdependently selected
from oxo, halogen, alkyl, alkenyl, alkynyl, saturated and partially unsaturated cycloalkyl
saturated and partially unsaturated heterocyclyl, cycloaikylalkyl, cyano, nitro, trifluoromethyl,
difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -
NRSO.R! -SO,NRPR'S, -C(O)R", -C(O)OR", -OC(O)R", -NR*C(O)OR'®, -NR'°C(O)R'®,
-C(O)NRR', -NRR'S, -NR'*C(O)NR'SR'7, -OR", -S(O)R'®, -SOR"?, SR", aryl, arylalkyl,
heteroaryl, heteroarylalkyl, and heterocyclylaikyl;
[00123] R is hydrégen, alkyl, alkenyl, alkynyl, saturated or partially unsaturated

cycloalkyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,
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di fl uoronethyl, fluoronethyl, fluoronethoxy,
di fl uor onet hoxy, trifluoronethoxy, azido, - NRt5S02R16
WOSMRINRIBR1LE, -C(ORL5 -C(OOR -, -0OC(O RL5, PCT/US2006/044431
-NR 5C(OOR 8, -NRISC(OR 16, _C(O NR15R16, -NR15R16,
NRI 5C( O NR16R17, -ORi 5, -S(OR 5, -S02R s, SR15, aryl,
arylalkyl, heteroaryl, heteroarylal kyl, and
het er ocycl yl al kyl ; [00123] R10 is hydrogen, alkyl,
heterchH elﬁl%(éroarf'?‘llahdlﬂ Mieter&%lylﬁﬁﬂyf; NI qranOR4], LyR HosayRIA, aItJE’dRIG
lsc | oal d l_é}ﬁ)art h? Hqsat u ted
@F&ﬁ%ﬁ‘yﬁ &‘3?’ K §yeloallpy) e%{PW k§7¥°‘°a"°2ia‘% aryl,
arylalESﬂQ Két%gx%ﬁ ﬁeﬁiﬂéfrﬂd@RﬂO Gleftfcby3laldyb tagr optichall edbetitoteld ah{h one or

more\grouw m ec%cgl @k al %Y%dd %[\_I\%R]ﬁ%g(lg]ogen %:g%)g algﬁg? eqllﬂ/ngg saturated and

partiadily kwmatadatednybycl@lktyy nydatumgd:l ead k)plamaﬂgt amsgyeted| | heterocyclyl,

cyclo%l)(?l keé/%x?({ 'ﬂ%}r ﬁff%ﬁox;o(r)ngy 81?' @'ﬂF{ e!ﬂg P e o?‘%rXétrllP/l,l Iﬂgoromethoxy,

dxﬂucmbg:twmmwxmwmﬁhm agilo, M\: eSQyRo FONRIFIE TR -C(O)ORY
-0C(BFR e ChEdsd( BR“X‘NRhéf @87 c@hkrhr el Kemys, | ﬁ*ﬁWWR”R” -

saturat d d partjallly unsaturat ed cycl od

OR"g atS(PHR'&d '§ﬁ’dRpar BRal | gylinsatalkds ebeteretret od?tﬁ‘%?rylalkyl and .

heter&)&@l?@ﬁiykw al kyI cyano, nitro, trifl uororret hyI
uoro flyoronet hyl, fluoronetho

. 100124) 1| 4o Retan%i?y togefher pifh thstern iy hish ey, are mcheﬁe@mé to 10
membeRéPINRELERL 6x, pmﬂ@)tﬁba&;rate@ﬁ@%l ring OpfiéHalRy Sontammg one or more

addlﬂORﬁ}ié% }(N‘ﬁ %ﬁftfhl%(’?'&&é% %%M%ﬂ%gé\%e in ?ﬁ}ocychc and -

heterayvlic nmsyairaldpybnalllyembstmmcyw;th et er oy |gadupy Imdemmlenﬂy selected

from cﬁc%elix?l%ﬁ yall%l] kakﬁn)[l,gglﬁghy &El{]‘?@% %gg ﬁlalﬁ'g rg}ﬂate E)Q:loalkyl

saturatghtmlr pagtial byt W@p@@pddretqgwplthyg‘oajh}g@jkmlg ayang. nitro, trlﬂuoromethyl

dnﬂu&%&ﬁﬁcl‘l%ﬂn&ﬂyﬂ ORIy Hlﬂﬁ%hé{lﬁk%gtr@lﬂgroﬁ{ethw Qzido, aryl,
RIS

het éroat ons selected from

Rmﬂ&‘eéﬁ’%yls%ivlﬂ‘kdbf‘ﬁéf@?’b’lﬁ“@"saﬁ@ hetareayelylslirls| i c

[00125)N9S 3% R’ QRE ROAGHetnkr FAR Bl didth €6 Whibh t&?%r@étta@i%%nn a3to 10
groups I ndependently selected from oxo

membgred, saturatgd, oy partial]yi whspturatedy tGyFlapikyl gﬁdﬁﬁzs%rpfw&l | §jng optionally
contalieAbht af qdar@naaxa&umaema&a{sufewc@d o Aot lsalsby SO, and NRS,

unsat.ur at ed hetero cl oal k k
wherd{h S Coraocy QS A OIS TS 10 ABRAAY | Shostee il qrgor more
grou;fshxl\ﬂébﬁ’[mﬁthose}ecteﬁlﬁdnumbo Hﬁbébﬂ}(alkyllaﬂkefdyu Qrgas; mxyted and partially

unsatgrf%;g cpnf(lozIﬂXylh ez}t\g;il é ;;mc}\l 5?‘65‘1%' dngg al g { e ogyglalr %(yﬁl%/l?yjalkyl cyano,

nitro 10tﬁﬂQ@Qmeth|yl Rﬁlﬁtrmiomhylogﬁumeme&wlt h ﬂuhema:ttlunm t diflugrombthoxy,
. 10m1 13

RO b BIEEH RS §0 R RO Rl .

hetereqyplylatioylsi onal |y cont ai ni ng one or rmre add| ti onal

[oodmzﬁt er ol R¥5,3 RE G, 5%00 C {50 MeNkeo d‘Q%tos’vhlépth ?Q?e AReh¥Rrm a 3 to 10

erein said car I C an eterocyc Ic rin s.are .
membgsed samratsd ogbrartialin e‘asawr@tpd onveloglcylmer ehetgp@@bg ring optionally

contaﬁrrl‘féewgle R dry aaﬁltlgﬁatl %gtefd'af?)g‘] %cteb aﬂ'&g% Oalskﬁb SO, and NRS,
saturate parti a unsat ur at ed

whergiyy @Pléaﬂakfaﬂcw@aqndrlﬁeé@wal#dﬂwr arp allpﬂ?nadﬁsfag?}ﬁ%ft:% ¢vith one or more

grougGhcR F&ﬁl‘éﬁtﬁ}ﬂelec&licﬂo%%%}’ h;ﬁbé@&l alkﬁ}’zﬁl&!?lyl aﬂdyﬁﬂosaturated and partially

trifluoromethyl, difluoronethyl | uor onmét hyl
unsatyyaied Fﬁﬂﬁﬁlhﬂx?mrﬂ‘ieﬁ p%p%{wg}urated heterocyclyl, cycloalkylalkyl, cyano,
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trifluoromethoxy, azido, aryl, OR's, NR 5R 6, SRI15,
heteroaryl, arylal kyl, heteroaryl al kyl, and
woeaebvevisexsel yl al kyl ; [001261 or R8 and R9 toget rer/uskdos/ 044431

the atons to which they are attached forma 3 to 10

menbered saturated or partially unsaturated cycl oal kyl

or heterocyclyl ring optionally containing one or

nore additional heteroatons selected fromN, 0, S, SO
nitro, SHAIRARINNRE, d Mﬁ@bﬁieﬂlyﬁalﬂiJoﬁﬂﬂiérlQG,yCﬂum’ommﬂoxy, difluoromethoxy,

trxﬂuog}?rthilgﬂg(gyd Oaéflé,n(?ﬁwaggqﬁts&nﬁil roa St Ilglﬂ&nle?xeteroarylaﬂ(y? and
heterob@iyageyt; al kyl , al kenyl, al kynyl, saturat ed and

[GOIZzﬁr t i al] % anlillri?aﬁ %a?xtgle Q/htﬁ\{ﬁ%:l aQ(ﬁ'll"];( hla‘?{h ﬁ{tyf]{%ﬁlforfn a3tol0

rti af1y Wisht eterocyc , cyc
membesed saturateddr Wnanwﬁ'nsam@mmwusmmmwmmcmmmg)one or more

addltlér{all Bét&ggt?ﬁ? Eené@t%l l?(?rfl IN‘J e, @?ﬁé hy(bz antilw Qfﬁgéﬁys}and heterocychc ring

UOI‘ oma UOI‘ onet XY,
is optipmiliosubatitpted m gne KRG EOUIERI@PSH@QY Selpsred Bom oxo, halogen,

alkyl, @é%:%gll,] Iﬁbkbnylh@itlﬁ‘é@araﬁhadaméhy uRSHrale@ cos1oN Y yétﬁ‘aiéﬁ'and partxally

Pethervvlthth at o %l\{qh vl
Uﬂsat‘trﬁéﬁj/ h‘?t@"o‘éﬁ“'{yé’c r?é{Ei‘OF'BV’ﬁ{ké( 3°¥ag01 (Pitore BBy ¢ diflieromethyl,
~ fluorcR{ettB[ fluoddrhethd4ys atﬂabfﬁrmldasa,t mﬂosmﬁieyﬂoxy,u aziilop piyil,0DRI) WRIR'S,

contai ni n tlona {er oat ons
SR", hefproap, g "y’?‘?"@ﬂﬁ ter%aryléﬁ( ]S wherein said
[001szt er oeyRY el R nrggether vapit tlwmatnlsyo which tthqyuteeattmhetdfoome 3to 10

. meml}?éﬁdosaéﬁatc%ro&pgélla]l)r'] gﬁ“ a?urggyﬁet%{'&@%l fﬁﬁgg tfo:ng{'%gﬁﬁ?airaing one or more
additipaal hetedohtpm seladterd GioredN.E4 @ 5Q1 k@i and@& Wvhetsth ity hetefocyclic ring

is- opt%%f%%dsé{tuteld%ﬂ Bhabe %op@%r%ﬁﬁ%c%géﬁéhdengy Cslel@é\:gg)ﬁloﬁ‘l k¥, halogen; -

ni uorone | ugr onet hy
alkyl,faumvb rliohyl) sawna@dr@ﬁmaﬁmkly U“éﬁt‘ﬁ"ﬁiﬁé Mﬁeelhﬂxﬁaturated and partially

unsa &ﬂe&l H&En%%)hoxé&cloﬁﬂc:ygﬁkﬁrl akydno, ks, m&%%yl SiHacromethyl,

roar eteroary k 15016
ﬂuorm@ﬂoﬂg%@rp?th ri'ﬂ‘{omez@ryowfﬁasmm’?ﬂ%ﬁlo&f‘g@ athePRi MR R,
SRY %Qﬁrﬁmiﬁﬁrlélﬁyw\ﬁﬁt&lﬂar&ﬁﬂw an@ haeltoaydmahkﬂor m a 3to 10 .

nenbered Sa rtiall unsat
10013051 or oSG T I PAGeRGTERAPES EBRPAT A g figorometist -
: ﬂuorcﬁﬁ’ﬁlh}tll Oﬂ@lr\‘\chdwm@dypaﬂmn&ﬁ&ethe@  edrifivcesméthoxy, 2id&GO, SEEp -OR',
i QEY ¢}

oo RS ORE BRI S s0 S, o
-C(O)Nwap‘é,ndﬁdfd:@)unrseé"t SR POINGMMIX R’ hd‘%‘é}é i, anqgu Rl}(bnyl alkynyl,

S | t_ [ 13 14
saturgo Gy Wfiaiea L ARYE SRR, S OfWETPLIIHER R
. aryl, het, @rxiajyyjl ldteromyhb |hgfgrq@y){l§kﬂy$atur@t9@qbparﬁqil{yr staturated heterocyclyl

heteréc{yblgia ?ngﬂaékgll{ﬁ) érypf OnRRPYERS Rf4# 9}510”9"-(5 R"R'")g-heteroaryl,

th |
-NR'Ygrf8" )(a]pe)tf;roaxml 50( C?C)!('%Es{ | ﬁ)étj g—i\%ar(QR%)l({){ﬁq-heterocyclyl
|
wher?g%éfﬁ'i fKll)d'l aEc@I%r Q;Qé’/ﬂ}%lﬁlcgﬁééal}] £n§?'h %Elgﬂy %'ebél'c%k'}“y héteroarylalkyl,

heterpgyelyband hatgrpeyslyiakisd anona A% QpEP tsH?ﬁtlgxted wit onc or more groups
mdepﬁeh&é@lﬂ? neefebid , frdnh Uskop matoBen Yoyash, f ditte) iTRbR®ehyl, difluoromethoxy,

trlﬂugrl oF ggt %%)&E( gﬁ@gﬁs -33%?5 "’,’-\,méf’qaﬁ ngpﬁiéﬁw -OC(O)R”,

UR% R14NRN@“(6§I(‘Q) R15C(0)SRORNRLSRNR R 2, NR“C(O)NR'SR”

N ENC Lo et R T P,

cycl oal kyI cycl oal kyl al kyla3 -S(O) p(al kyl),
-S(O p(CR13R14) q



aryl, aryl, arylalkyl, heteroaryl, heteroarylal kyl,

saturated or partially unsaturated heterocyclyl,
woeabevisexsel yl al kyl, - ( CR13R14) a- ar Yl , PCT/US2006/044431

-NR15( CR13R14) g- ar Y1, -Q(CR13R14 )qghetero 1, ~

NR13( CR13R 4) g- heteroaryl, -Q CR13R14)qg-heterocyclyl

or -NR 5(CRt 3R14) g- heterocyclyl, wherein said alkyl,

al kenyl , al kynyl, cycloal kyl, aryl, arylal kyl,

unsatullf]h@%deﬁ&%wclyl hﬁ{deﬁ&ébé@c@hé‘m{)h, and‘l %%ﬂcyﬁ‘d iyl, af&isroaryl arylalkyl,
et erocycl

t b t.ut ed
o U0 gt S S e
more Q&&bs sbrRbtegfBm h@bﬁ@iﬁ? hydtokylOcyahd, inftrd) artldcﬁmmmdmethyl difluoromethyl,

nlﬂuorm}ggdglgri Sanc t ! I f | %or o% 0% ’lly a%j)rag\;j cycloalkyl, saturated

and part@DyOhRbGated hétﬁﬂ:@@(}@) B’ andNRR3D( O) RL5, - O( O) NRL5R13,

{0013%1NR15 B.2nd ﬁ%&@ﬁﬁ?&%ﬁ%ﬁydm%ﬂﬁ NR15R13, _OR15,

et’er oar eroaryl al kyl
[0013s]at ur aREchnd R’ paﬁhwa’wﬂythe 2@% 2o/ thsors ?t‘ached form a saturated

or p St UnglaGte P 4cl%}%gikylu Qf‘ alaHh AL L Gr NRRENE GSdtiated alﬁk@erocyclyl ring,

eterocycl d wherein said aryl het ero

wherejy gppcbplkyl; cyclq@gqy pxgblpeﬁraq:Wl poﬁl@p%?rgéyep%llyépbstltuted’ \yvxtl’l one or

more Q‘%E}%’ iRGHEhAEhAY ke¥dctel RIS hdlBREn DG ahol miths triffudRsidtiiylltdluoromethyl,
one or _nore_groups sel eg ed f rtgm hal

e a a;
uoromglip JroroTagntd: GMOPEH ST HAFOBHBRE, A0, Oko, OR', NR'R'
NR°ORP frhmmcgketmwcom sq)meaP SR BOR®, sahRY|S-S-BKEFEFEHR®, C(=0)OR?,

oGt e yy@@ﬁ%@ﬁﬁtoz%" R AT Lncat ur at oc
[00132Et er 0By IR/f ;andiR'BRES mmem@ H, GOKy30alkeyd allyhyR1 Heteroalkyl,
heteroghcan;ﬂanl'nde? rhg}t%ﬁl thur%’ﬁ o %gr%aﬂ§ u@aﬁ%&t%@cl&&%ﬂ %Jt&rag!l?br partially

' unsattaatb&chmdotﬁb@b'dn ay@@allmidhéd argly  grdletkylt h%ﬁefeﬁé’bt b?t@f’@bﬂalkyl or
hetero%%&{rlgﬁ%kWhereﬂlrsaﬁaaﬁléﬂ %l&qwo&lkw tc'yéll)iilh(%/l Ul'ib‘ééﬂ)éybm %gcloalkylalkyl

ring, wherein said
aryl, anelplyb betogn pteraenfiakds Sdteressb oy %ﬁpﬂ?r@é lhginea with
one &n?n&é grgﬁﬁse ifefifRentlyN dEIBQEH Efdrh Yalkal theﬂsi] f &19NAy], heteroalkyl,

yano, nitro, fl uorometh
heteradlRep o ISERRY I SR offek RS (GSTUAG rglyalioh saurated and
artla i fund@amrat Racyctyl,| miyuonammpxmlom,u dro, ORA, NBEE, NR°OR®,

a G@ a
B IR, IR N T g coon
OC(—G()EDI:NRE)NM;NMF@)R& and DI NRbRC; | [ 001321

5 R16 and R.7iares Pg -
(00133 21 8 ettwgrof?ﬁ' Eﬁ Anﬁﬁfe‘ t g:é P{(Jé%h {Fle a Lélt‘%ér%}g@téﬁ@@%e attached
form 8 Attawoagadid riog opmmlbad:dnyalmns anagranerd a@qzmr@hhmrpamms selected from

N, O EQ:S;% %&ZE%@ Hgaa\[v}tléréh Is%d h%ftﬁ%ﬂfceﬁn%gs E&go%ﬁﬁ’}‘;m%h’eed w1th one or

aryl et er oar
more [gedups omeyemlbmw se]e@ted fh:m Q}(@dythgytp ;ﬁllqu alksppile ﬁqyﬁyls sgtyrated and

partlaﬁikydns?tﬁéaﬁ:ﬁnyéyclo@ik!ﬂ/ anJaturE&‘ééFl Qﬁ’cl k){alartlahﬁt %ﬁ%ﬂk@t@&’ | ,heterocyclyl,
Y

cl oa , , het'er oar
cyclop). ylemahreymws o, ‘é‘ﬂ&o‘]"?é’l“'@b’gc‘ygﬁff"ﬁ? Ryh e Y"oﬂ‘é‘?ff"g}etmy’

dlﬂu&&aéﬁabﬁwt@%u%halamm@ﬁ eaﬂdio E OROUPRRYASRENEMEdTbArYl, arylalkyl,
sel ected from al g%{ al ken , al kynyl , heteroal kyl,
hetergpgylalkyla e Agferocyshilalida kynyl saturated and partially

[00134] S at Uriréhnd 1 t@@étkfwwnth&ﬁé atbatte d/h&hdheyp@d ittaslhddyform a saturated

unsat ur at ed het cycl yl r het er oar h
or PR DeRARAIIO RO SR PR RSB heSotselyt ring

SOZNRERD, SRE, SORE, SCPRassS-S-W O(=0)Ra, C(=0) ORa,



OC(=0O) Ra, C(=0) NRaRb, NRaC(=0 Rb, and-NRaC(=0) NRbRc,
[001331 or any two of R15, R16 and R 7 together with
woheo7aisoasvt 0 whi ch they are attached forma PCT/US2006/044431
.heterocyclic ring optionally containing one or nore
addi ti onal heteroatons selected from N, 0, S, SO SO
and NR6, wherein said heterocyclic ring is optionally
substituted with one or nore groups independently
wherefEL8E bReH, fd&@l@hlﬁ%loandhﬁdt@@k@myl afekgl[bt;onalll)k ewbgtlituted| wighnphg or more

sat ur at ed. and rtia uns tura I
groupg; dgpendanfiy, Sy gcf P‘?X nSa ur atn'ie g%{]{eilr)rg% wi dlﬂuommcmyi
ﬂuoroﬁl)éﬁllyl}aﬂhl@jd)rﬁbtkyiy,, dtgawmnetmm/r driflgorgri¢thorye @tdpy |oxo, OR?, NR°R’,
a B fl t 4 | 19| t _ a _ a
Neof AP o) UHAER L sERVSARoR cp one, ccoon
OC(—NMRD(—(BNBFR‘PJNI@CG&))BT andNRF G %R "R'het er oar yI al kyl ,

(00138 d heper gCéﬁl yall@)l kéﬂawy{, QadAdiL h@fero%iléll %r&l@n&pgﬁkf&[l{ynyl

th the aton’to wh they are attached forma
saturatsdlt arr partially Bpsapyated ayqlgal&xhssat%ﬂt%% et patia|ly apgayratggd heterocyelyl,

IpRdelo¥ryt NeadrdH: blﬁxla,eme{maamkmmg id
°y°l°ag@'W2g§' e %h%d&/ R 5%44%1 cRRyay Y rein sat

ereln
alkyl, alakenyl, ¢ ptyll ksycloaierl n SRSy 9T |Paé‘i‘f’\é@o d%“??ihféfef‘y heterocyelyl,
cycloaﬂksbﬁkylt ity Grithlki, B&&o&m mhﬁ;arywqu pad |hetdemmlemyu ate optionally
sel ected from hal o ano. |tro &rlflu pmﬁy&w
substiffted, Wath oPRSt ﬂg/ fmore fg? F dwﬁe ent selectte 12 a y € 'alkynyl,

[FUor one
heterdilkfyl uﬁetamsencbm,y heterdafidynydy csatetamdxyapd apdrtigly @m@tur@ﬂa cycloalkyl,

satur ughgr%?(%e%yﬁg%%gt@w Fi%ﬁ SB@» OR?, RaRb

NROB(; NR , NRIGQR> SPEISR“ SR NREB{ =P RRORS R @O’P&?Sl GETQ)IOR’,
4’:62 L 1@’6@’ bphet er oal kyl

OC(—F@}I{ a?@enkl hgt eroa’l kynylwasgt ur at ed o?/ parti al Ic}/

[0013¢hsat uratRed aosidl Odogejfer Vitht the e & vhight fhey |4 attached form a

saturalﬂ&ls aﬁr@%lﬁﬂ% %feartéacé%io)ﬂh(yl oﬁéﬁﬁlrﬁ@d k)}/ Ir;@tl'aﬁlﬁbL unsafuydted heterocyclyl

eter oary het er oar i L h
ring, Wb@rém@e\)ql@llwl,éqyklyplkylmé p@rxﬁc}é&gfl gte %Htwgz]ﬂ Yy sy :Wélﬁgﬂ with one or more
eroupR! #dEPchdently CdeR@lels Yikom Sﬁtdgé:ﬂt &An@Qr nipd) trifhlokgmethyl, difluoromethyl,

unsat ur at ed heter cI oal kyl.al kyl ... aryl a a
Rooraingh Ry oM oot R gTRIEU R ad okbs ore, NRR',
NR*JFE] RRECOM"Y NRIGOR", auoaNgmb; SRZISOR?, sogg‘% BSR% l@ﬁﬁ(?)ﬂﬂ GFOIOR,

e e rom al ky )
OC(—g?)Q%TOﬂgI{EE?MJH @Ergwcﬁ et’er oal keny],
[0013Wt er oahslyn is aindependentlan di pdmatogen.| \eyanes anioat sidluoromethyl,
dlﬂll(H‘éI{lgtﬁall %lx?l’ornetchg L ugltoﬁl% h%?)ga otrérﬁét 5 eﬁﬁﬁkwn?&lﬁﬂy, azido, -SR'S,

-OR'NRacRbDR NF@@RR' RABERO)ORK e@qgo)ré 2R§RasozNR'5R“ -
NR“’@%‘ -~ %ﬁsﬁ*“s 1\?§1 Fzg( ﬁ]f@n"‘c( RIPPERCN r@@éﬁ@) RIRRY, alkyl,

O NRbR, 001361
alkeryh @IkEng), sasuratedear pamany vw@tuaqt%gwmlkm Cé’ﬁloﬁlﬁﬂﬁﬁélr es(%)p(alkyl) -

S(0) %Eka’ﬁ'“ﬁ darPPr DR anRdiikyi ath%fiarc%ylp q{&éréérymnkynsmtea edr partially
cl oalk or sat rated artially lnsaturated .,
unsatmce@lr oéy@rcwclyk. ﬁgterwéwl@ »saif AR %i%/l Jragdhc| SRR Fhda-aryl
~O(CREREN Qht&bNy1, ar g mﬁcgw?ij“byha?ﬂs&tm tut @tcmr‘]’uzlh“)@mre&yclyx or

PS 1 ndepenaen S cle om nal, o
-NR‘:S;T(D@?%* %nrh%tﬁrecyqbfh wheTeR G A, 2 el L?SJ?YB%PWPE%‘W aryl, arylalkyl,

heterbAryQ ﬁ&%ﬁl@'}gll{yl fHeté%c?dS[?ltdﬁO hyterodyélj(lwmymﬁdm xhe, optionally substituted

wnthwgrngq{%gs S&Hﬁé&%‘? %@O&gm éBQRahaBa Qg %ano nitro,
A=0 Ra, (=0 ORa,




OC(=0O) Ra, C(=0) NRaRb, NRaC(=0 Rb, and NRaC(=0) NRbRc;
[001371 each R 9 is independently H, hal ogen, cyano,

woi2be7ms91s7i f 1 uor onet hyl ,  di fl uoromet hyl, f | uoromaisbyde/044431
fl uor omet hoxy, difluoronethoxy, trifluoronethoxy,
azido, -SR18, , _ -OR's, -CCOR s, -C(OCR s,

-NRL4C(O) OR18, - O(O R15 -NR 4S2R 8, - SO2NR 5R 4
NR14C(O R 5, -C(O NR15R14, -NR 3C(O 15R14, NR
trifluoroniekNEN dNRIcR G dihoNR Biflubrondikakly, aziddsenyR *s@bikiynyBO,NRR",

saturat ed,or_partially,un at ed, @al 150013 150 13
-C(O)Bsct%gn)%i ar<R§i(?)R-' 5?,( 5@&5@#‘§ﬁ SERETEG R R, NRIR,
NR“S(EINR TR ARRAINanNR &Y LOR 4 yilyhlbketetaaresrgtatian, eteroarylalkyl,

het'er oar yl al k%ln, é t ur at qd or a{etmical lmgnsgt\%e%ir?%aid arvl
saturajed g AR LY yinsaruraged Nef<oRyay At (gjerocy (30 it faid aryl
heteroalyR arfAaIiA] hiBtbAjacylalkyll heteroC)dBR1B Riclerocyabyladinyd anngs mayNpe further

sy ST RR DR Sy S St A LSRRl i,
fluorostleibg D diflucadrigthyll Hiﬂlymimafhbkj/iilkﬁga»tbl?yla@lwwhk%;fratéd and partially
n [ h 13 15,

SRS AURBE ALt Gt on”
[00136] t h oersh oR™ misr dndgpendentl Ktidpe Alizht Jajiraied 't Baftiglyo ypsaturated

e ' .2007/ 059257
cycm@é%t{jgg%%%%%l&%%%e%%“fy? ’Eg?‘é?}é'?‘ﬁ " di fl uor omet ho>éy, )
[00130}  f | uBY: A & ypre laﬂmaqenﬂni'&s%‘\é rEkgnyl. iR eaipepted or partially
R O NRAE RIS, - NRISRLS,  NRLAG(O) NRISR 3.
[0014@?140(!\!6%) NI%C%%S, -OR's, aryl, heteroaryl, arylal kyl,
[0014hpt er oavighad,Bybr,4; saturated or partially unsaturated

terocycl yl nd, het erocycl yl al kyl, and wherein said
mo“?fyl , " Sd’xr%g?ﬁﬁ’ aryl al kyl , heteroarylal kyl,

[00148pt er oqy<d, \ 2.8 4hetSeastycl yl al kyl rings may be further
bstituted w,th one or.-nore groups selected from
“’““ﬁg ogeh,&g‘ﬁsd)\rwgkyl_, cyano, nitro, azido, fluoronethyl,
[00148] f | uombesstryhen spidj dopeynsias Fripula hiskgnresepie & the formula

al kynyl, saturategd.and partially unsaturated

cycl oal kyl, saturaied and partially unsaturated

het erocyclyl, NR1L ndER s; [00138] each R20 is

i ndependent | yrG, - yl, saturated or partially

unsaturated cy® oalXyl, trifluoronethyl,

di fl uon Qr fluoronethyl; [00139] R, Rb and Rc

are indepgndefft |y M, al kyl, al kenyl, al kynyl,

sat ur at ed partrally unsaturated cycl oal kyl

saturated or paNi al ly unsaturated heterocyclyl, aryl,
[00148] het andR? ¥ qther[tBH1QQ} Zj thes EQs ndt a bengofugnyl, drgioll, )quinazolinyl,

. hs 1, .2 3 .onh A [00142] nis O, 1, 2, 3, or 4;

q"‘""["ﬁb‘i‘?féidq&‘“f"sf“yd,‘#’5', 53, 4, or *5. and [00144] pis O,
[00147) or 2 In fHR@IMSGHbodirares of compenndaptFamppdudds Bf  For nul a
(00148}’ S T SRESRENRSh i erkdSt HRALHMHaBof RFRhula L R is H.

[00149] In certain embodiments of compounds of Formula I, A is O.

[00150] In certain embodiments of compounds of Formula I, A is S.

[00151] In certain embodiments of compounds of Formula I, B is a fused 6 membered
aryl ring.

[00152] In certain embodiments of compounds of Formula I, B is
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- AIIE R,N\ i RBRN N [00146] and.R3 is other
than Qor Z,. then Eis not a benzofuranyl, indolyl,
wouberasedsynyl ,  qui nolinyl, or isoquinolinyl riPOE/US2006/044431
[00147] In certain enbodi nents of conpounds of Fornmula
I, Gis N [00148] In certain enbodi nents of
conpounds of Fornmula I, R is H [00149] In certain
enbodi ments of conmpounds of Fornmula I, Ais QO
[ 00150] Jn cgrtain enbodi nents of conpounds of Fornul a
I, Aigs 0151] In certain enbodi nents of conpounds
of Formyl g_,; Bis a fused 6 nenbered aryl ring.
[00152] Tn céttain enbodi ments of conmpounds of Fornul a

., B 26. WO,2Q07/ 059257 . PCT/ US2006/ 044431 [ 00153]
[00158}, cer i‘b?eﬁta@ﬁﬂl%gmwss?mﬁﬂ aégle Sﬁ'g‘guﬁehe structure:
R2 A E RR3 N R90154] wherein R, R2, R3, G A E
and n are as defin&b above. [00155] In certain
enbodi nent s of cgjgzgiegwo? Formula I, Bis a fused
5-6 nmenbered Rh | ring.. In particular
B ijs a fused thieno ring. [00156] In
{br of conpounds of Forrmula 1, Bis
In certain enbodi ments,. Formula I
G T R2n ASE RAN R3 |1 S. N [00158]
wherein R, R2, R3, 0, A E and n are as defined

above. . .
[00154] wherein R}, R%, R?, G, A, E and n are as defined above.

[00155] In certain: embodiments of compounds of Formula I, B is a fused 5-6 membered

enbodi nent s;
cert ai iR
S~ or '

heteroaryl ring. In particular embodiments, B is a fused thieno ring.

[00156] In certain embodiment of compourids of Formulal, B is
& .
. S
¥ ¥
[00157] In certain embodiments, Formula I has the structure:
RZ,
= Al
’a I E
.RKN S '
S
G
S, N4l
[00158] wherein R', R% R?, G, A, E and n are as defined above.
[00159] In certain embodiments, Formula I has the structure:
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[00159] In certain enbodinents, Fornula | has the
structure: 27 WD 2007/ 059257 PCT/ US2006/ 044431 R2 A
wo 2b04059RAN S\ R3 N [00160] wherein R, R2, PR3/USEH06/044431
A, E and n are as defined above. [00161] In certain
enbodi nents of conpounds of Formula I, Eis R p4 Ds
RB ID-D5 D4-- Ds or D DO D [00162] Exenplary
enmbodi nents of E include, but are not limted to,
bi cyclic heteroaryd ri ngs selected from(Raz)} (Rl
2)j (R12)i (R12)} Y\R12)AR20 S- N=S NN--~20 Ras
R19, R19 R19 R Ra$™ ( 2)}E az Rani (R 12)j (R)} O -
(Rl k Ak a Rds and N; [00163] wherein k is O,
1., 2, or 3. Exgnples of R12 groups include, but are
not limtedto m no, Cl-C4 al koxy, saturated or
parti alds ns tuﬁt ed cycloal kyl, CN, trifluoronethyl,
di fl uorone yand fluoronethyl. Exanple of R19
groups include, but are not limted to, H,£ amno,
Cl-C4 al koxy, saturated or partially unsaturated

[oomorcl Oalwfittein IONR RG] & ALGE @B 41Y bs defled hm&orret hyl, and

uoro | | es of R20 ude t are not
[0016f] 7't ol %‘Vamdm%x-ﬁ%nmf Chmpcki O i pﬁﬁ Tally
unsat ur at ed c(?g(q)oal kyl,

di f1 uor ~ land %,} ' T X I ot her
“R12 i-s alfoger.

enbodi
enbodi nen is H

enbodi ment s,Ds\Fil))?' is H

[00162] "Exemplary embodiments of E include, but are not limited to, bicyclic hetéroaryl

rings selected from
& 5 & g 5 K
LN Q,Rm Q Q
R19 R R19 ’

R‘l2)j .

\
\

3

R12). . (R,
fﬁ% bR L
= Z
/\/n| ' L9 ‘ ~ /l!—‘(R‘g)kz
R19 R N ¥ ‘and N
[00163] whereink is 0, 1, 2, or 3. Examples of R groups include, but are not limited to,

amino, C;-C; alkoxy, saturated or partially unsaturated cycloalkyl, CN, trifluoromethyl,
difluoromethyl, and fluoromethyl. Example of R'® groups include, but are no-t limited to, H,
amino, C;-C4 alkoxy, saturated or partially unsaturated cycloalkyl, CN, trifluoromethyl,
difluoromethyl, and fluoromethyl. Examples of R% include, but are not limited to, C;-C4 alkyl,

saturated or partially unsaturated cycloalkyl, trifluoromethyl, difluoromethyl, and fluoromethyl.

[60164] In other embodiments, R'? is halogen.
[00165] In other embodiments, R* is H.
[00166) In particular embodiments, R'? is H.
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28 WD 2007/ 059257 PCT/ US2006/ 044431 [00167] In

certain enbodi nents, R19 is Hor Cl1-C6 alkyl. In
wpandiwsedsar enbodi nents, R19 is H or nethyl. peoAB3Jos6/044431

In certain enbodinents, R0 is Hor C-C6 alkyl. In

particul ar enbodi ments, R20 is H, nethyl or ethyl.

[00169] In particular enbodinents, E is selected from

the structures: OS/ | ~z:zt 22, NHNNN-, 1, /
[00167'! ~ [ﬂ%%% ehibodRieh] R‘QGﬂBQﬁIGTEI’J;teftkyﬂ)f[nQﬁﬂﬁOllaﬂdﬁb@ﬁments R"
ormula I, Eis (R12)I (R12)i " X N' pl pl p3,p2 or

is H ogygethyyl. [00171] I n one enbodi nent, at |east one of DI,

[0016@2 andinRBrthis ebAbofiDEhEZR ExEingp CaiCy ‘aliyb Oldli pgivtiler @rhbdgiments, R
%qaher pclude heteroaryl rings selected from but

is H, mvl o gi¥leg to0, ~t (R12)1 (R12)- r' (R12)i X N R19 |

(00169} ~ N RifrticNlap Bh®odimeRy,E is stledted fraR thepguit®es:007/ 059257

‘ PCT/ US2006/ 044431 ~R7211 R72)i (R72)i NIN aN N

¥ ~ N (R TR and 9 , [001731

rein R19 ¢ is ihe endeng o hg ot her.
| es 5 2 gro i ncl udey but @ tjlimted
o,\ am no, - C4 al koxy, | saturated or p&rtially

unsaturated cycloalkyl “CN, trifluoronethyl,
di fl uoronet hyl, and fluoronethyl Exanpl e of R19

o &R @R
# ;' 8
D e B

[00170] In certain embodiments of compounds of Formula L, E is

(Rm)j R12)l
f”\( Dy \|
N\*w
|'_')3§D,2 D3\DZ )
[00171} In one embodiment, at least one of D, D* and P* is N.
[00172] Exemplary embodiments of E further include heteroaryl rings selected from, but
not limited to,
. (R12)j . (R‘IZ)
5 ‘/~\| . (R™); & | Y x
l N .r’f‘ \/\T
. \ R19 ‘ N ) '\{ \ R1®
NI \ >/R19 N=
R19 N—N R19

*
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i nclude, but are not |limted to, H amno, Cl-C4
al koxy, saturated or partially unsaturated

woyctmabisyl , CN, trifluoronmethyl, difluoronethpcr/mpeheoss43t
fluoronethyl. [001741 In certain enbodi nents, Rl12 is
hal ogen. In certain enbodiments, j is 0 or 1. A
particul ar exanple for R12 is F. [001751 In certain
enbodinents R19 is H Cl-C6 al kyl, or halogen
Parti cul ar Ies for H 9 |nclude H thyI ,

and B[; X r exanpl nclude N N
N n- Rﬁ% fr\\@w \> 13 N NNE- -
NNBr F N 71 In odlnent onpounds of
Formula | dre §e|ected\fro conpounds rein Eis
selected f the group¥ , E2, E3, E5 E6, E7

and E8 89 WO RIAQ7/ 059257 BT/ 4482006/ 0444@‘1‘3 (RL 2) 1

[0017%| E2 ‘ﬁé? enAlefc:é %lgNggu%sR%gepfﬁgent RrNh/e %¢e£ Iﬂxéilglég%gé{m%oups

includé] BhtEdfre Bbt[ mﬁitach o, amger t@r(h eikbx:»du isabwated or pagtially unsaturated
cycloa?cyl,q%btl et(x:'llﬂf Hdle cgﬁ%;rﬁ g ﬁﬂﬁ&gm%yl anﬁxdméﬂé of Rméroups

certain e e groups El
includ®1But jage nal Gopétad t9.nHe @ming, 1- %nﬁb@iyné?ﬁ‘@teéf ort H@“@}%H‘ﬂﬁt“med

cycloajkyl éz n?i?;l%f‘gﬁ?th)ﬁl&ﬂh&oﬁﬂﬁp Ledafdamriil. hal ogen or
[00174] In certam embodiments, R'? is halogen. In certain embodlments, jisOorl. A

particular example for R'?isF.
[00175] In certain embodiments, R'? is H, C\-Cs alkyl, or halogen. Particular examplés

for RY include H, methyl, Cl, and Br.
[00176] Particular examples of E include:

N @J W:;% U U

NN ,

. & o & S jgﬁ::j ) fiﬂ::ﬁ
. N

S ‘ S A
I, WA W

[00177] In one embodiment the compounds of Formula I are selected from compounds

wherein E is selected from the groups E1, E2, E3, E4, ES, E6, E7 and E8:
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-certain enbodi nents of the groups E1, E2 and E3, R20
is H -Particular exanples of ErbB2 selective
woanpspads | ncl ude conmpounds of Formul a | wher eCm/usS2006/044431
selected- from the groups j N~--C! 3T4A6 ~" N NJI N
N N [00179] In another enbodi ment, provided are
conpounds of Fornula | wherein Eis selected fromEl,
E2 and E3, provided that R3 of formula | is other than
- NR15C(—O)(CH:CH)R 6 myhen Rl6a re é@sents H, al kyl,

al; e , ,ialkynyly’ roalkyl She 0 Ikenyl
het kynyl , sat ra d or partl
cycl yl, saturat Rartially

unsat ur at ed
uns@fur at ed
heteracfcl yl, cycl oaNk§l al kyl, aryN= rylalkyl,
het er oar RF°, heteroaryIaRﬁyI or heteﬁécyclylalkyl
wherei gysai d al kyl, akkenyl, al kynylgs cycl oal kyl,
het er ocycl yl , cycloalkylalkyl, aryl, aryl al kyl,
heteroaryl, heteroaryl al kyl, and heterocyclyl al kyl are
kW, hete

optionally substi d with ong_gr. nore groups
from al kyl kenyl , al kynyl,
alkenyl , hetergalgynyl, sat ur at ed
pa=ta al | y unsat v'ed cycloalkyr~ saturated and

31 WO %307/059257 P $y82006/0444311apart|alIy

unsat urdted heterocyc aryl, heteroaryl, hal ogen,
oxo, OR', NRaRb, NRaORb NR‘CCQRb NRaCORb, SO2NRaR,
Syy SOW SO2Ra, C?—S— C»Ra C(=OORa, OC(=OR",
C(-= Rb, NRa NWC(=0) NRbRc, OC(=0) NRaRb, and
C(= CRa. Cert ounds belonging to this
subgr qupNHave been f to be highly potent
_inhibitors of ErbB2 and are highly selective for

"ErbB2 &Jer EGFR. As uB&d herein, the term"highly

[00 17§g:eCt i EertafrE il lithéhtd ECiQ @a&dmﬁm @ eSirBugsiFl, EC2Rd E8fand jis 0
is at |east 20 fold hlgher tha

|
or 1.gr erigin gwbetimere e @rupe &'l f2at" Eég B%’zdcg‘a‘é@h In certain
emboRRQNRNITYE SbiRE R Eand B:i;ea@ns betebted foroth Mplogsn & elnﬂs gkyl. In

oy BpieresS FEPREEY Bh b Ea K RG] BB e
selecﬁd&&:ﬁmbb\&\dls GR01dt esmpdunBR of Asmalaflwhetedr E évcaleptied from the groups
- partlcular conmpounds of this |?Nent|on wer e tpund to

\ETEE for Eﬁfgazhat is a jeagt 100 fol er
t han t he for [ 00180] ngly,
tion profi des coupdinds of For \;ﬁq% whi ch aﬁggk’mf

hi¥ghl y poﬁént Er bB2N |nh|b|tors and are .highly
sel ective for ErbB2 relative to EGFR Such conpounds

[ooﬁﬁy“ d Izi{lea.ﬁl b gﬁ%@n&% éro@ﬂ@&:%rescm&ndsc@ml?&ﬁmw PaiRkin E is

i nh qﬁ e gancers whi ch
selectest p fiems Fls E@eﬂ@(pEéssP@f'@PBZ atnRy pB| Bfpyal § is other than -

NR'Sé gét: AEHR RN Ghen tRer gbyretBnRi M, Zhlﬁﬁ ARnONt hlRYnyS W6teroalkyl,

S associated with the inhi'bition of other

hetefﬂ@‘k@%b betaroalyrd. setoppted proppTigrdly ungatwrpled cydlentipdaigatest or partially
unsatfAfddU |h@te1|ocy$}7_fr ecya%al'kglaWR §t§( =iy Clirl Bt sy1,a meteroRbfedkyl, or

heteréﬂeyglrﬂea?lgeygtr%efeag;%da?lgﬁ %lic?rﬁ/ﬁt ﬁﬁyf‘ﬂr %ch)FH(t)J'FBeterocycqyl cycl%glkylalkyl

aryl, arylalkyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl are optionally substituted with
one or more groups independently selected from alkyl, alkenyl, alkynyl, heteroalkyl,

heteroalkenyl, heteroalkynyl, saturated and partially unsaturated cycloalkyl, saturated and
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both ErbB2 and EGFR. In addition, such conmpounds are

believed to bind irreversibly to ErbB2 and EG-R
wpQOWARL25rn certai n enbodi nents of conpounds oPcCEasPMs®44431

[, mis 1. [00183] In certain enbodi mrents of conpounds

of Formula I, R3 is OR15. In certain enbodi nents, R15

is al kyl, alkenyl or alkynyl, wherein said al kyl,

al kenyl and al kynyl are optionally substituted with

partifRe ufNatiREE 1&&%&9&1 i, r@fap%&aﬁwly hgr@lgapt&@ fcm@ﬂm NR°R®, NR°OR®,

NRGERY SO S8 ke ek 59 ekl e oo
OC(HBRE, VGX&WNWR" N@Ra(,—oﬁezm,ﬂcmNNRﬁRb)c&@ﬁwﬁ]’ ah#d C(=0)CH,OR".

certain .of . co
%@@HBSQESO%?;; tf’ %gggroggﬁavlgﬂ)séf]b%yfg% 'fr%é’ lp%hjl}cgoteg 1115111b1tors of
ErbBeyaidoat kiighlp ptieaial foy BsbES bi¢rUEGERW A uGH" herein0OE8Eim "highly

sele:c:&I o x%fe lyogou X tu%{l l@ﬁ'c:gm[ 8? }é 8]for(éér’ﬁ”[t{ V%Détgr@aosg %!é ¥A Id higher than the

1 0on a
ICso fon Béﬁnﬁ erterpined by the celthldr EobB2 @ EGEROp dSpiRrylatidd@@fRys described

o ST o S O D Bl v 1
- EGPROH 52068} 60 fald HiEOORETF 1Ck)ORESER. risbEiber example, particular

com,xb%&rmmg mvent(dnmeerbﬁmhm Havé A NRE EGRRIRANISE ke%&n@d fold hxgher
O and optionally substituted with -C(O

thantbﬂ@@f%n 913 -C(O NRaRb, -SC2R, or C(O) CH20ORa;
[001 i(ﬁ0190] Aéebidindl gt tBis Geeation ;&b%yés contpRuRisbf Fairfula I which are highly

pote) BB i i DALY Peihana s BRERS v b Bge Ry Shipotnpounas

wouldatio\) trastehehtsofeptdeonetiithycan dalvested by imtlibiving Er6R2, @6r exhiple cancers
whlc{gI eetxgl%as or overE)FPres%XIQrbBL oglélgllliitgvc Iy %%ectlve q‘nanne ?l{ere%é/ mlmmlzmg

aryl aving
potergiabyide efﬁmd asspt:na@d atithythesinhibition of etdervkmdsestsucm EGHER. or

[001&53' 09Ty 0dvek %gilr%glmdg\()'f Tb)md?a?g%%x%?’er ¥ gl M'SC(M@ﬁEﬁ—@HI)lR‘“ and

6 het er oar’ ortionis a nmbered rin avi
R nepzssmtﬁgl i 2 pulgtitited top epsubpidiuicd Corftsi ablpAlvepe Buynd tq bmréw@bltors of

both Mﬂrﬁ eﬁd'@ﬂ@l WAdduLQ %%&onhﬂ%uﬁc%f afr@béhe%@@%dbﬁﬂfevfemtﬁ?? to ErbB2

Exanpl es of when R15 represents a
a“d]@EIbG cycl oaI kyI group opti onal ly. substituted by ORa
[0018)EF €i NinRartdif PMBSEMESts brdasnp&mcg%fab:lﬁma Lackude

oo SR, Aty S Snneny oP FORTa £Rk! RBRIY 1n certan
embottitaiis, Y Gy @ll@pamteayryor alkw19&berasagxpi emyrpfau@aafanw@nyl are

optxo%?yc L@ %tg?ea a CyCl 1&%%:( lfu?{)lsk d%pg_nl_gelill Yy S l:écl:tuéj %Rm sa(turated and

pamzplyr unsamkaaﬁrd e})mqﬂtye, h@erbarylcyatbmpﬂ(ﬂmll pmtxaﬂbxgnsatu{a&(dl%@rocyclyl
%@ﬁpl Nﬁ OR15 when R15 represents a C,-C6 al kyl

Gupinc e CH3O and
[00184] In certain embodiments of compounds of Formula I, R®is OR" and R¥ is
[00185] (i) H;
[00186] (if) C3-Cs cycloalkyl optionally substituted with OR?;
[00187] (iii) cycloalkylalkyl;
[00188] (iv) C1-Cs alkyl optionally substituted with one or two groups independently

selected from -OR?, -OC(O)R?, -CO,R?, -SO,R?, -SR?, -C(O)NR'R®, -NRR®, -NR*C(O)R", -
OC(O)NR®R®, and NR*C(O)NR'R®;
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CH3CH2O-. [00197] Exanpl es of OR15 when R15 represents

a C -C6 al kyl group substituted with one or two ORa
wonrowpssnd Ra represents H, Cl1-C6 al kyl or beprzylus2006/044431

i ncl ude CH3Q( CH2) 20-, CH3CH2Q(CH2)20-, HQ(CH2) 20-,

HOCH2CH( OH) CH2O-, CH3CH( OH) CH2O-, HOC( CH3) 2CH20-,

(PhCH20) CH2CH2O-, and ( PhCH2) OCH2CH( OH) CH2O-. [ 00198]

Exanpl es of OR 5 when R15 represents a Cl-C6 al kyl

[00189[}0l('lp QS&:?%%\;&? Relerocy&kd @gq@avirigc‘d tirgheheteroatom selécted from N
ereln an
and Q| %y 0ptmn'p3lé¥ tSPE%W&Pd ‘@%n‘g@ﬁ %? (%@a fb@@gj‘%{n@ 'qu‘ or

C(O)tf:ﬁ 9] Exanpl es of 0215 V\/nen R15 represents a C, -

(0019 Ob ! Cl—lg‘jlb SUbR?\Hglﬁ( 361[1 Ssa'f @%&gaﬁa&%mqﬁ a 5- %meﬁgered ring

havin ;kyﬁ .2 Anpdictdreatbas mdiqoamﬂhtdy isglectdd- m)\b@m’_j@ and is optionally
N V\/nen R15 represents a C, -C6

subst %?Eﬁbg@ﬁlgg?b? - SO2Ra i ncl ude

[00191D- ( CHRYi) SCRRanantier el In:tepoarxsl rmgela'anel firm 1 tp hlee@Be aftkogen atoms

st I LRI P GRS 200_ 5 w0

[00192R15 Wlﬁ'en) R_d_tgrqag@q:lb)gewhg‘exa said @ergqulyporgqatbbppa 5-6 membered ring
havm%blbfxtujégt n‘%&n‘i‘s anﬁ CGptioRéliy%ﬂ@st@té&b@ estRaberein p

A particular exanple is
[00193¢ Cmﬁemel{lmm'}“@( Hes of ORL5 when R15

[oowté?r es gixhmphkes Gk @ﬁ”advk%l RYr @p@s@wbsmﬁcm eadloalkiyh group optlonally

ncl.u er.ei n
substgie Qﬁg WS o A Ty LS ORI TR0 Ry gioRy and
cycloﬁaﬂﬂ%xf' gRupsSeftichally dbRitmedriyéh €, :ﬁcrrte&aroply,(ﬂ bydlwpﬂgoptn@xy
ng nitro 150 . -
4" R T 1 0Bk 0B SRR St el 0.
Cs cﬁcmyamz@)mm p iICHINMIQ. Q) CHifidlar exppigie ©) Cripddpropyfresthoxy.
11- 19 1 f -
onfiLE, 2o Lol R Teammes e e pbanpiia. oo
CHs(JIPIIanC(O)Rb i ncl ude -(XCHZ) PNRaC(O Rb wherein p is 1-6

d Ru B,Q RUR! REGPEN skats Blc, % aﬁ;;*l' %u@'sﬁ%htuted with one
rtlacu ar exanpl es of OR15 include - 5%—%%
or twg @R WW?'Z}\I%@P’@F@@—@ G oo eyl wsﬁﬁybs&n%‘fdecﬁ?ﬂ Ha):0-,
) cn;@ﬁ%ﬂcﬁ{)zé- r epfﬁé?ﬁg ClyochLetkoin@iep  CH;CH(OH)CH,O-,

oG (e T o B SRS 1 o

[0015{3] C6 Examples of OR" when R!® represents a Cj-Cs alkyl group substituted with
-OC(O)R® include -O-(CHa),OC(O)R" wherein p is 1-6 and R* i is H or C1-Cs alkyl. A particular
example is -O-(CH2)20C(O)CH3 _
[00199] Examples of OR'® when R'® represents a Cl-C6 alkyl group substltuted with
-CO,R? inciude -O-(CH3),CO>R* wherein p is 1-6 and R® is H or C;-Cs alkyl. A particular
example is -O-(CH;)CO,CHa.

[00200] Examples of OR'> when R'® represents a C;-Cs alkyl group substituted with
-SO,R? include -O-(CH2)pSO,R? wherein p is 1-6 and R® is C)-Cg alkyl. A particular example is
~O(CH,)3SO,CHs. '
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al kyl (for exanmple nmethyl or ethyl). Particul ar
exanpl es of OR15 include -Q(CH2)3N(CH3) 2 and
WoQOEGHRIBAN( CH3) 2. [ 00205]. Exanpl es of OR s wheaTRE2006/044431
represents a C -C6 al kyl group substituted with
-OC(O NRaRb - include -O (CH2)p-OC(O NRaRb wherein p
is .1-6 and Ra and Rb are independently H or Cl-C6
al kyl. A particular exanple is -Q(CH2)20C( O N( CH3) 2.
[0020 {]O 020 %xmf eml b&/h%g r&}ﬂ@@ntB& ") R ﬂﬂ@sgﬂhﬁ subsfilitedGvith -SR?

I kyl bstit R
inclods S YEHE P NMIEE ) REF -0 T B J7 s o0, R PHELIED oxpaple
-o(cH2?1_,§@g§ndently H or Cl1-C6 al kyI and Ris H Cl-C6

[0020 t%ler %ani& G _@gﬂgg%a% raprfseﬁ % Eep[klygg;grto&p ?ub%ﬁglted with
~C(O)NRER® leodadm@(CI-ﬂhy,JG(ODNBﬁR)TWh)erelmrSt u—@ anchR® axdaRipremndefendently H

or C,-gg,?%'l?%l %rcgﬂqu%%él %‘g@-s g{g%%lj\ld terocycleCAa\v %55/ [\hr {ém% ggréjsga atoms

and eptiondlynenbstituel hettler@cy‘m alksylr i n@arnwngaraplpﬁ nfgf OR™ include

ng;lell,gﬁf( @nghpoptional Iy
(CH;)?@%@@?K&? Wt 6& ) g%\ I kyl, oxo,
-C( O NReRb, - SO2Ra, or -C(O)CHz(RalncIude
__/PWrofQinyl, piperidinyl, and tetrahydro- 34 WD
\___Oﬁ? 59257 PCT/ US2006/ 044431 2H pyranyl ring
optional ly substltuted with -C(OQ(C -C6 alkyl), ox .
[00208] - C5 Bikdeyples of0B) Nivben B4 repraegis 2 Cis %oébﬂlgreﬁp avtmu}ed with
Q5] herel? Is'l%ﬂarﬁf REaRAMH £8 independently H
NRC ncmﬁé@b@'@&)(} Nﬁ@c'\%ﬁ)ky e p y

QO
Cole alkiyN-O quro@ﬁ@syletx%p@%s d‘FCI‘Eﬂﬁng\f\ﬂgﬂ%g%)Cm and
-O(CHS mm@iztgz@wet erocyclylal kyl group incl ude O-
5-6

[00204] Fga Wg‘é‘g/)&lﬁ%@?@ﬁ%‘& fav ﬁta%i bs‘ h‘%ed with- -
-NR?fi r&wm@@r@ mwnﬂ whpteirop &l 1- yamm%andtRPt azel mdlepdmdcmb’ Kror Ci-C

r 5
iy (R Bp R of T BRI pisE b A BT RN i

-O(Cm)nqciﬁan] ude pyrrol i di nyI pi peri di nyI nor phol i nyl,
[OOZO%E: Ir gﬂggf“?} g{l ggtﬂﬁ‘s W\r ["?ZEUBW es@xﬁg 'dc,n ééaglﬁ&l' gﬂoﬂy lsull;étlﬂ% with

ut e W one or

-OC(ONRIBR nideinds y%@%@@(@wnewmm F lsa%rﬁaﬁad Rxnd R are
mdep;tﬁ{eml}%iloiib %QPERF %fpﬁlc%&hﬂl@ |1§JC@(dI_T ).00(@)NEH;),0X

[00206} Examples of OR" when R'”® represents a C;-Cs alkyl group substituted with
NR?C(O)NR'R® incude -O-(CHz),-NR’C(O)NR’R® wherein p is 1-6, R* and R® are
‘indepcndently' H or C;-Cs alkyl, and R°® is H, C;-Cs alkyl or -O(C;-C¢ alkyl), or NR'*’Rc
represents a 5-6 membered heterocycle having 1-2 ring nitrogen atoms (for example

pyrrolidinyl). Particular examples of ORY include

/l!l\ﬂ/ﬁ\/\o}z,. \O,i!l\n/lt:l{\/\o},_ C\NTH\/\ }'z_

o] , o , and

[00207] Examples of OR'® when R'® represents a 5-6 membered heterocyclic ring having
a ring heteroatom selected from N and O and optionally substituted with -C(O)R?, C;-Cs alkyl,

ox0, -C(O)NR°R®, -SO,R? or -C(O)CH,OR" include pyrrolidinyl, piperidinyl, and tetrahydro-
34



.NNN HNNo A 35 W 2007/ 059257 PCT/ US2006/ 044431
[ 00209] An exanpl e of ORL5 when R15 represents a
wbebevmieasyl group i ncludes groups wherein thePCT/US2006/044431

heteroaryl is a pyridinyl group optionally substituted

with C-C6 al kyl or halogen. Particular exanples

i ncl ude 2-net hyl pyri di n-4-yl oxy,

2-chl oropyri di n-4-yl oxy, and 2- nethyl pyridin-4-yl oxy.
2H-pyrfR2 AR ot n%asnahautea v@m@( ACRLBy1Y, 616, &5 &MMtatky® -C(O)N(C)-Cs

I AR NN TR B e AT T

;ffj/ 1y %ubh%tZE;ed with -C6 al kyl . npl es of
he eroag§+- ncl udey 5- nber ed havi ng
o0 3 nitrogen toﬁéﬁ for é“;n1da£8 I ahd

1,2, 4- trlazolyl Particul ar exanples of OR15 |nclude
N~/ON/" N N and N [00211] In certain enbodinents,

R3 is a 5 membered heterocycllc ri bonded to the B
ng through/a i trogen th1and\ haV|ng a
HN sgcdhd ring r gt 0 I egked fﬂom I n

certalh enbodlnents t he hetetocyclic rlng |s
substituted with one or two groups i ndependent |y

sselected fromd -C6 aIkyI QX0 ( ) 1. 2NRaRb,
—N Wh n Ra anﬁngfngef i nde nt or Cl-C al kyl.
}ﬁafgiéngg exan of |nc e ~{N,iN 0-,~ HN
1\

OiN =511 ©[00212] - -1 {i certain enbodinments, R3 is

a 5 6 membered heteroaryl ring having 1 3 ni trogen
. [oozqsa ng b)]/ExﬁmP{eﬁ é)? ﬁ?}?? gvd]gﬁtlg g%rré/sg\nts a hcteroqycly a(ﬂcaftl grd)ug include O-
Hetcyibbdcw)’pmkéjd p i B6 asKHepYerepldsqnyr 8326 Imelmby:ted hpRORIYic ring having

12 e RSBy SOBRI e O bRy iy v
alkyl,Realoges, RzH NOREZ6Cs 6111@6 Mcboch Ex@mplk oRethey hegerocyqljcsting include

pyrrol'& 9%1%@ glt %‘)’er 'Ea?ugtggﬁxrﬁﬁﬁW&%ypfanhai?ﬂl@ﬂ@ﬁcﬁnyl rings

0se wherein IS
optmwmsogmnecaw@h ®an Ob @vcr sq@pe%@ﬁmademly stlectebfipBipaigyl. F> OH and

oxo. PhiidGibiEGRples of OR' include
NN 0/":,_ - /\/O}J

O e

/\/O}J

Ve
HO

> > 3

. o
ST SO0 A

0—4% 0
—~_» & ’/_O /U\N/\/O?"
\—/ , , k~J
/7 Y A0
d_ N0 , d [\ ﬁﬁ <*]/”\
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36 WD 2007/ 059257 PCT/ US2006/ 044431 Rea H Rea Ra H
Rsa RB NRe NHRe: NRe N ~=N~-N}-NNH CO S Sa
we a0759R¢ ; HRe HS and [00215] In certain PCT/US2006/044431

enbodi nents, Z is selected from Re ea ea Rea N R6
Re NRe NR6 NRe >NTV, WV-- Wand Reb W > > |
[00216] In certain enbodinents, Wis 0 or S. [00217]
In certain enbodinents, W2 is 0 or S. [00218] In

[0020981 t ai AreahagiereNOR! Whirs RECRBRBsents] D B2&Bhryl praprihélides groups

[ . Z 138S.
i A e N
Partichlad RkaniplésReinblude-N2/niRghyiyridReQRGSys. 2-cldorpRORBOF-ylaxy, and 2-

odinments, R6 is Hor Cl1-C6 al kyl. [00221]
meth}?‘ﬂyr(fel'}tg? enbodi nents, Re and R8a are independently H
[00216] C - @6 edakyplle oHPR! o\MlaﬁnIl}/ seresents @theteraantldkydRaoup includes -O-

(CHgggm%geﬁdgﬂzl hérémg! 91 -6¢Gha @ t@kelfé/alryl gl‘cﬂlp% gﬁfonglmg&tm% Wwith C-Cg

ether with t omto which ey are
alkyl o tFxawhlesl of drenheicremylogony mcbﬁp Lé;ﬁ m.emhgr.ed [rmegb%]ma h to 3 nitrogen

atom§ FrleRhipIE TR TR S 1,24 -trigzct| eatiftlad dx@fbles of OR' include
(,\ N/\/Oy ,\_—‘ /\/o}r‘ \q /\/O},x

=/ o, =N and
[00211] In certain embodiments, R? is a 5 membered heterocyclic ring bonded to the B~
ring through a nitrogen atom and optionally having a second ring heteroatom selected from N
and O. In certain embodiments, the heterocyclic ring is substituted with one or two groups
independently selected from C;-Cs alkyl, oxo and (CH»);,NRR®, wherein R* and R® are
independently H or C;-C alkyl. Particular examples of OR'® include

= vt I T E
Q 0\\g HN\g /ng \T/\/N\\g

c

i00212]' I certain embodiments, R’ is a 5-6 membered heteroaryl ring having 1-3
nitrogen atoms, wherein said heteroaryl is linked to the B ring by a ring nitrogen atom. An
example includes 1H-pyrazolyl, for example 1H-pyrazol-1-yl.

100213] In certain embodiment of compounds of Formula I, R® is Z. In certain

embodlments, Z is selected from

Ty A A O

[00214] and tautomers thereof. Examples of tautomers of the above Z groups include

those wherein R® is hydrogen, and can be represented by the following structures:
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NHNHN 37 WO 2007/ 059257 PCT/ US2006/ 044431 N H N

i \V N~~NSSSC HONr ti N OONp N ~N1~ ~-N
wOLM7B5pB36223] In certain enbodi ments, R3 is PCT/US2006/044431

NR SC(=0) R16. Exanpl es of R16 include, but are not

limted to, alkyl, alkenyl or alkynyl, wherein said

al kyl, al kenyl and al kynyl are optionally substituted

with NRaRb. [00224] In other enbodinents, R3 is

-NR SC( 26 R16 wherei ngRl5 is H or gwthyt and Rl

&

R
represery -C6 al kepW __Qptioral Ly \suRstitute i tR
NRaRb. 'Exé?p:}&m ncl ﬁde W:Oﬁz FHZRMagYBNh re}n_NH
R1 6a repr ntsoH or a st jJtrut ed sunsubst i t utegd Y
Cl-C6 alkyl. Particdular exanplés of R3 include ’
NHC( =ORICH=C2 and i NHC(RQ) - CRI=CHCH2N( CH3) Z. [ 00225]

I n other gnboyi menfs, R3 i § NRA\SC(=0O) R16 wherein R 5
is Hor t hy an@N,Rl6 refr esgits g~ - 5-6 menber ed
het erocycl i ¢Sri ng“havamlg one 8r two‘ring heteroatons
d opt,ionall sibst.i tut e ith Cl1-C6 al kyl. Exanpl es
ron 3 P p S o RtREAS 7ok Reallababr T iy
sa t €t rahydr opyganyl R® and t etrahydropyranyl rings
;Wi ond y s,f&)jfizi’ut ed witRCLNG alfyl _ Partj ar R°
exa)mr:rg; of R3] i noketie, HN- ~ AHNF—N/&N “NU O N
V@i and Q [002%BW I n ‘Ot her enbodi mefits, Rad i me- NRZSC( ="
R16 erein 5.represents or nmethyl and R16 :
mml%ipr eséﬂf%i%?dé'ﬁ&ﬁgﬁé%gl ly substituted with one
[002130] nOr dn gértaipambattepas dehis Oyor Ssel ect ed from Cl1- C6
kyl Fﬁg ' . A cgtRedinents, Ra is Hor
[002%1-06 gF%/ ! %%%llglg'ft%is}ﬂexanpl es of R3 include
(0021913 C( O)lNBkrtain @p3)dREE),MHs sel@HIBRC( O) N( CH3) -,

CH3QCH2C( O) N, CH3 O N(CH3) - , e , '
(OCFB)&Q)NHR,:‘ OCH2CHRG( O)NH-, RY N /RB ,
CH ) G(O) NHR®—an O NH{l. 3
0§00 e GRarRgria oW B
o o s W, s \
—N R® ~N R®
N / /
Ny ) \
I e %
[06220] In certain embodiments, R6' is H or C,-Cs alkyl. i
[00221] In certain embodiments, R® and R* are independently H or C;-Cs alkyl

optionally substituted with OR® wherein R? is H or Ci-Cs atkyl. In other embodiments, R® and
R® together with the atom to which they are attached form a C3-Cs cycloalkyl ring.
[00222] In certain embodiments, Z is selected from

H
Ny H J[N\ H _&[N _
-\:J—ﬁ'}f e | O>—§g€,,
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WD 2007/ 059257 PCT/ US2006/ 044431 [00227] In certain
enbodi nents, R3 is -C(=O NR15R16. In certain
werbenispsnt s, R15 and R16 i ndependently are HpPOm/US2006644431
al kyl. A particular exanple of R3is -C(=ON(CH3)2. In
ot her enbodi nents, R15 and R16 together with the atom
to which they are attached forma 6 nenbered
heterocyclic ring optionally having a second
ter om elected frggn N and O and tion;ally
sub with C - IkI. Exanpl N he
het e\%j__l M ring inc per azin ﬁﬂr phol i nyl
opti onal | y subst ituted wi t h ‘et hyl . Partl cul ar
enbodi nents of R3 include - C(=0O) (4-norpholinyl) and
-C(=0O) (1- met hyl pi perazin-4-yl). [00228] In certain
enbodi nents, R3 is SO2R15. In certain enbodi nents, R15

i S\C, 1 kyl oro_,a Rhemyl group op ally
sub ti"pB gl with C,\cﬁil N}anrtl cul %ﬁ{;l es of
I

R3 Ypfl ud®- 4- net hyl benzghesutfonate or~g

et hanesul fonate. [00229] In certain enbodi ments R3 is
SOR1S. - In certain enbodi ments, R15 is Cl-C6 al kyl .
A partjcul ag exanple of,;RS et hysul finyl. [00230] In
cer thi Wdi_rrents, SEQ In certain

e LRENt ¢ R15 is Cl1- alkzyl_ A particul ar exanpl e

of R31s EtS’. [002311 In certain enbodinents, R3 is
hal ogen. A particular exanple of R3 is-brom de.

(0024310232 1n leBrt i EBbdImSRd .o i BIR' ﬁz(—ﬂ)k‘ﬁ SExszQﬂ&le R'f imclude, but are
cértai n enbodi nent

ot e o CYERALPTS VPP i e i FIFAGT AR Pl are optionally
substﬁht@ﬂ’ﬁvit(xfm{"Réxanpl e pi perl di nyl or piperazi nyI ). In

rta Od <) | 15 S H or 16
[OOZ%ﬁbst : t I @Fﬁt aF I}\GY‘!% {Zwﬁ Gé’%aeFéuFﬁ ' §Hh |1§)eth}/’&5 and R
reprefeéiitd Ce-Th anceeydaambmalkyfsumlmtsd n@@ﬂ&&mt&?@mplepemalﬂenwls C(=0)-

= @3 16 0 i std 4 €®articular
CH= ?-10% nsldl%er?m;k ¢ #%i&&gﬁl‘pfﬁémtg% pR;)‘hlslﬁl%t gléﬁ'kgls(ﬁé [kh#1 € @articul
exangidsod Risohide -rﬂu@m)kcym—gﬂaw %@%u@?s?ﬁr&%ﬁ*%?ﬁﬂmw

[OOZ%E;F') gq%g}gea eﬁ:%)!?hlﬁ{ent@ G& mplﬁ d&g{'(’ Whtgdin &S is ([—Corrﬁﬁhyl and R'®

aIkP/ Particu dal torall
. repressausp b dsmepnbargi hemfp%bc rm% 2 o5 e O '(%ﬂ‘-fé‘jfg #jpms and optionally
subs&iq%34x;ith | -& s EErdugjn eﬂgﬁﬁblé@{m& hfﬁ%cy(?l;a riags Chclalik y pipkridinyl,
grou certal n enbodi nents e, a rQ
crabebisnh o TRIBTT BE aPIROREHES, Yl Crge Al
Pambblglrexﬁx&%'eg@fﬁq ikMbde  Particul ar exanples of R3 include
o z 11 and 1002351 In cer

errbo nt %?3 NT8 al kynyl gubstltut ed
wi £ AN n ceptai o j ments, R15 |s
k or Cl C6 al k’yl I'n certa| n.enmbodinents, |Rais
[00286} C6 alrkother embpdintentsuk his MR SFFQORSWIREein R 39313(%“‘8 Hor methyl

iQQZJerfs’?n%sf’é Bq{kwgﬁgﬁélgﬁéu%%uted with one or more groups independently
selected from C;.Cq alkyl and OR®. In certain embodiments, R® is H or C,-Cs alkyl. Particular
examples of R® include CH3C(O)NH-, (CHs);C(O)NH-, CH;CH,C(O)N(CH3)-,
CH3;0CH,;C(O)NH-, CH3OCH,C(O)N(CHs)-, CH;CH(OCH3)C(O)NH-,
CH;0CH,CH,C(O)NH-, CH;OCH(CH;3)C(O)NH-, and CH3;0CH,CH(CH;)C(O)NH-.
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N\O- O [002361 In certain enbodinents, R3is a

C3-C6 al kynyl group substituted with a 6 nenbered
woOevevwseasel i c ring having one or two ring hetepPo®RUSPEG/044431

i ndependently selected fromN, 0, and 502. In certain

enbodi nents, the heterocyclic ring has at |east one

ring nitrogen atom and is attached to the al kynyl

group through the nitrogen atom Particul ar exanpl es

[00228f R3 m@&&dﬁd&n%cﬂlﬂ&& @492.&6(— 3R, hﬂc&ﬁfﬁ@h%dxments, R'® and
ebodi nent s NR16R 7

R indapandb e Bt s KR P P BT gl pE B i Cl=OINICHL):, In other

emboldiMEERe RFFQ{jth IRYS tdg@herGlith@he @bi)td whizh rtﬁdygkd aatgcmaammz gs iﬂfmbered
clu n .

hete"rﬁafclece?ww@ﬁl&béﬁwr@nﬁ Seondhditrodon ieciy BFRAY ard o P sonal

substitdied evith m&sl slkil. oExafopleCofathk ylietaowychy GingnohcRAe piperaziny! or

t 0 I C
morpé@?xgc 58 dor];ally su%agute% \f/l&\gng{éthg L hea%tecfuocy ﬁogﬂﬁé/nt LF R? include -
C(—(I)(Gtmmphblliqyl)rmdl AFQa(isedbylpiptetiaried).om sel ect ed from N

[0022%?‘ Eﬂleﬁ?‘oohﬂﬁn{éd@ Psyéb‘ii‘ﬁ d'mémlmmbﬂlﬂe&x' RENY ¢
perazlny n

rngs certaln di ment 3
alkyl m:;taeplwyb Brogp rqpﬁgnalﬂg sybghisted mtbcﬁ vire ikt - E%t'%lakrquvles of R

mclu&aalna&hlﬁaénz&a@mn@@ opéthﬁésmﬁ%mede H N~ . HI N Cl\l ~ N
n certal

ON,

100228 0 i regAIntessodimenise Rorib PRI | 1l KA PBbGImEEpl ds Cr-Co
alky]! quabtgﬁlar é@ﬂzﬁlﬁofl(q}ti’eg gmys)nﬂMyer e| npis 1-6 and het Cyc

a ere tero ri ari .
002307, 2 o0 d R SR B edt 55 ForaCrRaaRRey Riis Gigiqalion
Apaxsnewllle:mdx feddR’M Bt8d SO2. A particular exanple of- R3
. 07/0 57 PCI/ 006/ 4443 Qi 0.1 .
[002%130240 Fﬁ‘%‘é?‘l‘g‘?‘ﬁ ﬁgnqggn ’gé’ ’%§‘}'ar %"a%“N’c G yjomide.
[00232%t er odymenmnrem@dmtsaRﬁlxﬂgcﬂflb In cexain enhodimeatsoRe’ is a 6
et o Ele)clip Fob e fhe o8 e nifpeR ot cldthidy oty or
piperaginydle f innesdaineandiodiments, the heterocychc ring is substituted with Cy-Cs.alkyl (for
example methyl). A particular example of R3 is -COy( 1-methylpiperazinyl).

[00233]  In certain embodiments, Rlisa substituted or unsubstituted C;-Cs alkyl group. In
certain embodiments, the alkyl group is substituted with OR'®, wherein R'® is H or (C,-Cs alkyl),
such as -(C;-C¢ alkyl)OH and -(C;-Cs alkyl)O(C,-Cs alkyl). Particular examples of R? include
~(CH);0H and -(CH;);0CH;. .

[00234] In certain embodiments, R® is a C3-Cs alkynyl group. In certain embodiments,
the alkynyl group is substituted with OR'. In certain embodiments, R" is H or (C;-Cs alkyl).

Particular examples of R? include
A & HO/‘LL‘ / &
Ho/ ’ wd SOT

[00235} In certain embodiments, R® is a Cs-Cs alkynyl group substituted with
-NR'*C(O)CH,OR®. In certain embodiments, R'® is H or C;-Cs alkyl. In certain embodiments,
R*is H or C,~Cg alkyl. A particular example of R? is
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[ 002411 I n certain enbodi nents, the 5-6 nenbered

heterocyclic ring is furanyl, dihydrofuranyl,
wohbemghzs7i m dazolyl, tetrazolyl, triazolyl, pycirdispye/o44431
pyrrolyl, pyrimdinyl, isoaxazoleyl or oxadiazolyl.

In a particul ar enbodi ment, the heterocyclic ring is
furanyl. [00242] In certain enbodinents, M is CH2,
CH2CH2, C(O), or CH2C(O . In particular enbodi nents,
M is CH2» [002431 In certain enbodimnents, M2 is N -i

orFN( alkyl). In particular enbodinents, M2 is
\O/Nﬁ or” NMe. [00244] In certain enbodinents, M3 is
net hyl ene, ethyl ene or propylene. - [002451 In certain

enbodi nents, M4 is SORE, SO2R, NReSO2RE, SCO2NRSRh,
CO2R , or CONR9Rh, whergln R, RO and Rh are
[oozsahdepem@mauy arnboding@nisCR aif kay Cs-Cp CRm] spaipt subgiityied with a 6

memb%éﬂrﬁg ﬁ%y&fc e WRELR dnt of Svd ERIHRRERAIRS iA¥epBndmf selected from N,

heterocyclic ring substltﬂted with t gr oup
O, anMSONQhNBeW pbodiaents.fthg ‘\‘e‘lefP%‘P“‘b‘.’L“g a5t easpony r@’gd‘“mge“ atom

ddndd £ 1 Nhrobsh MOMiPoddn MM fParflald «R&n f R
and ls att N O [O%%zj"}llgfor?pa rgg%htl cullaré}grrbodl ment, R3 i slﬂesi °

mcluqq OSLo N 111 0 f 41 WD 2007/ 059257 PCT/ US2006/ 044431
[00248] In certaim enbodlnents nisl and R2 is

al ogepi CN, trlf meth di f| uor orret hyl ,
?\/:ITI\QQ’%D/ rk;d/gl C4-al koxy, or

cycloalkyF\y [00249] In certain enbodi nents, the phrase
"R6 and R8 together with the atonms to whi ch they are
(00232 t achegl depai @mbolithedd, MENMReER ed\us‘émm)mﬁ{‘b r group In certain

emboplixq?g{s? lglrsxggsn ET"S (i al eﬂéehe rt%glyl I&c C(gﬂ nl%{l.t ggﬁlg egcamp?es of R?

-,ndwﬂgfferent at ons on the same functional group, such as
L Q or Z group qefl ned above. The heterocyclic

r| n {T:‘Ed can brg\nng\ysed ring or a spirocyclic

r|ng

[60238] In certain embodiments, R}isa -NR’SC(O)NR‘éRl7 group wherein R isH or
C;-Cg alkyl and R'S and R"7 tdgefher with the nitrogen atom to which they are attached form a 5-
6 membered heterocyclic ring optionally having a second heteroatom selected from N and O.
Examples include pyrrolidinyl, morpholinyl and piperazinyl rings. In certain embodiments, the
: heteroéyclic ring is substituted with C-Ce alkyl. Particular examples of R? include

\N \N/\l .
o s O , o R 8

[00239] In certain embodiments, R? is a heterocyclylalkyl group. Examples include
(CHa)p-(hetCyc) wherein p is 1-6 and hetCyc is a 6 membered heterocyclic ring having a ring
nitrogen atom and optionally having a second ring atom selected from N and SO,. A particular

example of R? is

40



[00250] In certain enbodinents, the phrase " R7 and R8
together with the atons to which they are attached
wbanmm@eB7t 0 10 nenbered saturated or partial | PCT/US2006/044431

unsaturated cycl oal kyl or heterocyclic ring" refers

to a spirocyclic ring formed froman R7 and R38 radica

attached to the sane carbon atom for exanple such as

in a Z group as defined above wherein Wis CR7R8. In
krggfodinents, the ring can be a fused ring forned

ot he

by&js e R{ atamthat is part of the CR7R8group and an

R8ocatoem attached.to an adj acent carbon on the Z group.

-[00251] In certain enbodi nents, the phrase 'R8 and R9

together with the atons g0 which they are attached, .
[00240pr m a I8 certrinl enbadimenrte R Jau frodnwebesrd hsiareqyslig (jng containing from

1 to 4 HOSALULREE0SY BbRAAKY! s Mo ahesef arysmbitliued Rgth thepous M'-M-
%40 a spirocycli,c ring fornmed froman R$ and RO radical
MM wheRiadVit H1s Me and Ny d5BPddeSH for exanpl e such as

[(mmha z IrgTL &é'ﬁirﬁ%nﬂﬁﬁinf]&ﬁb, aho VL6 Vbhgﬁleéret} \hetesodPBBRIing| i furanyl,
ot her enbodi nent s, e ring .can a fused r or, -
B T D
isoax@$dias BeskatiRzalpl. adppaeiotlacantivdimeann thetetefoqyelinning i 602572

certai n enbodi nent s, . hhe~gphr, . ngd: Bl0). In particul
mm%ﬂget heP-cefiip ﬁn}%ﬁg&ftn t(SJsh%/{ t‘%c%iﬁz%‘%ﬁ?g@a?re a t(ac)hedpal o
embddanenms, 3'tioCH. nenbered saturated or partially

saturat ed_het ey efer %.aalkkl0 In particular
[oozéj:gr med C? ér?l\ﬁé&%@&%{%ﬁe R10 gﬁ%ups I?S(r(f‘itFri‘eag?/gup Q gs
embatiihibmg MABOVE or ND6253] | n certain enbodi ments, the

[oozﬂﬂr ase [pR8ANdmBIdihRAGINE s ndiiyllent Nehy3drerds picpylehe.ch |
they are -attached formg 3 t%ég.ﬂg [mfﬁﬁgﬁfsg@ﬁﬁgl{ad O.R'. or
[002¢3] par t Incgertgin pmbedipente ! He 60 R;?I  SPliS Ry TRk
CONRERF NGhdrQh %Q}%dgﬁw‘g&\h@&oeﬁﬁdggghfmﬁmcmmmﬁ on the
roup Q as defined above, 4]. In cer )
ro02fiood nRATISH T FEPHFSGY RRITOAG RiAPESgRRh Yy i (6 gmbered
heteERING ring subshiueda wiltegie aroep M'tMbNEdMTioelnda saturated or .
parti al | nsat urated cygl o | or a saturated o
partnab%m turated h m | rihg® refells 1o
~sgarboeyclPc Fing f#ed from@n R13 and 14> radi cQl
O &tached to the sgrrEOC'arbon'atom >such as in a group

having the formula - S(O p(CR13R14)q ,
- CR13R14) g-aryl, -NR15(CR13R}4)q-aryl,

-Q(CR!' 3R 4)g- heteroaryl, -I\B,4<13(CR13R148q-hetero I,
. -Q(CR BRlé[Zq\>heterocyclyiH oy N Osf/ ~_N / s
HaN- 4) -h&Wﬁ%o’or to a Eﬁterocyclig

@i formed through 8n R13 and R14 radical attached to
different atons within the 42 WO 2007/059257
PCT/ US2006/ 044431 sanme group, such as in a group
" Qhaying the fornmula - NR14C(O) NR 3R13,
O’I%N 3C( NR15R 4, -NR13 (CR13R14 )qg-heteroarYl or
: 14 )gheterocYci Y1. [002551 In certain
enbodi nents, the phrase "R13 and R15 together with the
atomto which they are attached forma saturated or
oA tial Iwapmﬁailwmmdimmlwﬁ kyl or saturated or
partially unsatur d heterocyclyl ring" refers to a
het erocyclic rﬁn\gjc;&@ through an R13 and R15
radi cal ﬁﬁ}f ed t® different atonms within the sane
group, s¥clP as in a group having the formula -
NR13C( NCN) NR15R14, -NR15(CR]43]R' 4)q aryl, or
- NR15( CR13R 4) g- het er ocycl yl .



[ 002561 I n certain enbodi nents, the phrase "any two of

R15, R16 and R17 together with the atomto which they
waneo7aisyseched form a heterocyclic ring" referspCwus2006/044431

heterocyclic ring formed froman R15 and R16 radi cal

attached to the sane nitrogen atom such as in a group

havi ng the fornmul a NRLI5R16, SO2NR15R16, C(=0) NR SR16,

or an R16 or R17 radical attached to the sane

[oozmst r Ogeth ﬁ%ﬁﬁgﬁm&r\%hm?e‘htsl @ gr @hkg Rfaw Ralogdie %Nr Riffvidbromethyl,
e odl nent.s € pnhrase
d‘ﬂ“Pré?leé’f@’L oLpmieLhy; L%C%Lj“c"r?lfyé (E‘F(ﬁ‘@aqF yn‘gd’y?lP?)lfﬁgan R15 and

00216 r adiC@ttaidtehbobietints] e q:lhzfaﬁee'nérahd af ergethenwith ehesmares to which

h a t he u NR15 O R16 "
ey SRR 5 10 1 B P B9 Bt v
refert 0o leringn themsd dodch arh ang R® n@draaicm@clwﬁetp gliffeventogtompoe the same
d
T T L e
be a fused teg o1 asspue%@h@iemd to be terminal and the | ast

[0025@med r a4 &8k LSbduphshd ﬁ{e%rats@" ReaRititas r Wathth€atoms to which
structure |n quest|0n Thu for ex é?%qw t he radi cal

they s/ pitached form aid e aﬂetr@eqeﬂ éa‘é'fa\“?ﬁ'c?rul? Hyautisdnexgipalkyl or
heterbgﬁh@'trf_ﬁg" ref&ts @R spildePedRBlng b@ndI0RgR ui @3 a?ci RE Rddscal attached to the
i nvention ray posSsSess one or nore cen
same, GO ST HEMPAR SUE R &F B &8 aﬁﬁ%sa%gngovgs A W R R In
other El)qbocnmeﬁtﬁ) the trizip &ah bene fised rmgsfomﬁiﬂ )Hyuthe R'than abdt . is part of the
ess nd gated o LW se escr on or nam n

CR fgr%{’pﬁlgl thpn a“&%{wg 6%“?{}]@?% o cﬁrgog pec 2 - on. andg
100261Jai ms Irscertainentedintents] the Ipbickse Btand R @hgccthduaith the atoms to which
they atrr% ”&M{E‘? "5 %' [%Sh? kﬁc e 1%5 k gﬂu?'(attéﬁr ﬁS%ar{lzﬁﬁ'ems&u%'Eed cgfcloalkyl or

r'w se, Ereof . I.nvent 1 on
heteropysilylding” refbis te @ apirdesdieeing, formmil fiein A R iand Re raskingbattashed to the

smné*%a)fwa%&n R E}@dﬂ?ﬂl@ﬁkﬁ%?%i%r%ﬁdas QUﬁﬁed%@%t WRIBHSY Q_fCRBRg In

conpounds 0 IS I nventl L The term,
other emadimente the fingfcap be g duedsing fumed s&wé% Stosp ofthe SRR g@up and

an RMEbfLt@iRd t8ANadfiRRIckiBR A e gmi,f or inmages of one
anot her, The term"di ast&]er eonef

@rs to a 1 r
[00282); i c 4 In SHaBenbRAimentsathe PRae I}ﬁ IaP % tﬂ%?&éag W(')tFa}betféoms to which
they aRithaetied fBina 8 Bab a0 MRdnsbeRalsatuetitddt @fpanially phyasirated heterocyclyl ring"

R
h {00263 o unTiscenthintenthopiness)ithe phragni® emd Rif\togeiteo witkitist atoms to which
. they%r:.F];r aglze t }rﬁl ﬁ% 'n?emgepedrgﬁ?xra?%ldo }tnaﬁ nsaiu(?%tﬁas he%rg%clyl ring"

e sScope nven
refer$ taatingrforted uasthw-zb@a/t&s@'ﬁ amn@@ﬁ/twm esidefRied alpyve.

[oozaﬁf“t 0 E&mﬁd’%ﬁ\aoc{n%&g ﬁthé nikd UREULAl RS %E%? Wi the atoms to

fer ener I nterconverti VI a
whlqhdshpsem@r@tyclmrfpmep saqumtede@(awmaély wpaseraied cxeledkdros a Saturated or

partiafy SaftBRM hédGoddeRi Ah AR haAthAIFBY b rmF BSded Gﬁom an R'? and R

| Nt erconversi ons Vi a nlgratlon of a such as
radidabtattached| toa e same) catben ntipa Sp%rﬁ‘érmzat gr@\ﬁs hayigg cthe eformula -

S(O}, g@ﬁ e | nék@ld‘ek"‘)gla?ﬁ c OHW‘SGC@J“%R'Q?N g@rocnakmmetemaryl

NREGR IR ettt ONGR SR P ¥oD e SPGB RO gevEh or to

hete@BYclid 3! oHheY thédalh ah R and R' radical attached to different atoms within the
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atomis not specified, then all stereoisoners are

contenpl ated and included as the conpounds of the
wonvevisysn. Where stereochem stry i s specifi edroy/us2006/044431

solid wedge or dashed line representing a particular

configuration, then that stereoisoner is so specified

and defined. [00262] In addition to conpounds of

Formula I, the invention also includes solvates,

same @Eﬁ bIRER ny ¥p Réahefhaala pl:qnd‘oagf)NR‘ém‘ﬁ NR”C(NCI\&)NR‘SR”
armaceut i ca ts- such  conpounds
-NR' [(9523 lﬂ’i%roffpfl sgﬁqﬁﬂgaﬁagﬁ% cgf f; accept abl e"

[00255]1 di catig &eﬁdiﬂbmbd&tﬁmﬁmhsﬁeaﬂﬁse 6R"? apd RO pdthapiwithahe atom to which

they %r{: ngtgéqea gfe eSﬁl uga%e aargtc]i 110 rungagzﬁjla%rg n_g'?la%lﬁ%l ot sawI de;tg:i Spgamally

unsattifaeed rmamb/clbmmgy réfers aa edettrhembwmm for{ti@@ﬂﬁmqgh,an R" and R* radical
attacheﬁ%la Vcﬁ‘i‘f&entr &Blﬁ% 1&1?1631@ sg@é %?dugt ELQ:‘H 4 mc‘pgm.l? )ﬁaﬂfug MW formula -

re SO ul C

NR“C(’N@N)N% R ENRIHICRS Po?)q'%fdl PRtk (ﬁﬁgsttlg\pgoh%’r%‘i%t es

[00256?CI UdQn BHhin e olRfents! ﬂhg‘pin%ge tRy tWBlRIR', IBORIPRENGLether with
hanol, met hanol, DVMSO yl acetate, acetic acid,

the agyt] to axhirintheR 9, éﬂacwﬁef%rwetﬁryabf% dingy' dpigfsstop g hetgrgeyclic ring
form&pﬂ&heah wHefR RlQaE& ulithed® 86 UaRicifitrai@h Gfom, uoW36%] a group

‘phar maceut. eal |y agegplabl e edrug" _i,s gonpoun
ha"‘"LgHB? fm‘%@*@ Bnv §p¥1§% ﬁunéé’%@f‘ﬁ%ﬂ o|°68ﬁ‘ B3 o ncﬁ%‘rjt'o‘?ag ﬁgaChed to
the séthe hiﬂrogéﬂ m@hxysucsa atsan a grbrg lﬁap&igi thé eﬂnmmpnlia&@)m‘?k‘h In other
embo@%%\?%t &P %gqarﬁ S to %et%hoacgclsh% \Af’r]) ﬁgr d ﬁ%lflncg.% LQ‘@ g}?&’ Hngadlcal attached
to diffeshd amsopn athp oslaly\p egrbum;l esucth s nmoﬁhet gvoum rNRh?ﬁ%IG( RJ’C=O)R',

NRUSE e or . fgsis acid residues, is -.
cgy%?e t J brne %@?ﬁﬁ an am de or ester bond to a-
[00257] ee anft froto Yeyierdessipod that érh instenees vedhepciwg Yrroers ragficads are used in

succe@gisqu)%‘i‘ingfa shmtﬁﬁtea?ﬁmed &y ﬁmchﬁ’@ the 8t l?dfﬂe@c}acﬂé‘dl & considered to
resi dues i ncl but are not limited to the 2

be terpinglrand|te lﬁ‘é‘c‘m‘ﬂeid reflieatisrrongdsrers acksatpeied tady %Wé‘%‘@d‘“ [ipestion.
Thus! hfree%am Rl uRr ragbéﬂmé}klﬁlk?ﬁg MaSRd 1 tHThd! HARNRE G5 BRAEST b ke alky!

phosphot hr eoni ne osphotyrosine, 4- hydroxyproline,
8roUmydr oxyl ysi ne, denDS|ne i sodenosi ne,

{00258 MR- CEHeR@uidsaITakiS mvbrhthﬁaWposaﬁj; 6pe or more asymmetric centers;

oct ah oi nd ar boxyl i.c ac
s S5 125 8BRS 3548 L O ) goegsomers o o
. miXtyred Itliélrédf.anlmﬁ:ss andiédtdal ﬁﬁcr\ﬁsenﬂhdﬂyib&cnptmdlon enaming of a particular
oomp%?xxrl n P\e speci 1ca£i\lox61l lagmc&lms 2ah degrpo RJ%H I.Ht]ﬁ rndﬂﬁét&l enantiomers,

clr onocyst el ne, hOﬂD erine,
diastgreoraerb ermztogpls,gh@nyds at Qihﬁrwep, theyéndn ﬂcgcbrslmgiyethls invention a[so includes

r ,
1 B PSS i o
thec@ﬁﬁd“ﬂ@?@ﬁﬁk(imﬁqn exanpl es of prodrugs of this
[oozsagvem B ienﬁ'-@%ugﬁgm%g qtqus@Jréméo%érs spu%ﬁp&m which are
ined to a phosphate resi due or a valine resid
non- {mmmsawa dnifrop iadges gixns apethere olchedern Ziasteaposeer” rofers to a pair of
opticENEOABASSKEN afPhot! AFARHn8zes bl In€ GanbRER OB Aster&nUtP hille @ fferent

conpound of Fornula | can be derivatized as an am de
physigal P&‘I’H@Wese%g -dpeltingspoifis bRIKRS PeiRiarfpr@ral E@ﬁ%ﬁﬁaa‘%‘i wsectiviiies

[00260)VeNt i Dk ERRPuhS Hhé bn%ﬁ‘enh}iﬁzém% HeP LIRS eﬂ&ymbﬁfferent tautomeric
derivatized as prodru convertjng the gH‘ XY o .
e tefm "tautomer"

formgyragth gl SphOFRHE e \é@hm HesoPRst °flﬂi‘en'i“t’%‘lﬁ‘°f'o
phosphat e 43



ester, hem succi nate, dinethylam noacetate, or
phosphor yl oxynet hyl oxycar bonyl groups, as outlined in
wodvemzer7Dr ug Del i very Reviews, 1996, 19, 115PCT/US2006/044431
Car bamat e prodrugs of hydroxy and am no groups are
al so included, as are carbonate prodrugs, sulfonate
esters and sulfate esters of hydroxy groups.
Derivatization of hydroxy groups as (acyl oxy) nmet hyl
or "ta@t@gxeﬁ@ﬁ)‘x‘ﬂn@ xsféxetcda yﬁucnﬁsnhwnsermeﬁmr&nmﬁgae Whidpl @ idtei@yivertible
be an alk ester, tlonallé subﬁtltg%ed W th groups
via &[S FGERY T i FOr gHa P Omgis {UFC KT RIRgHopic tautomers)
includzaimbpeopiversioac ivib inipetioropdla plotors sudi asketoeenbh ema(hyﬁne-enamine

d d
lsomegllzgtg‘r)xénilg @ go?‘n%ér: élglu%e it ]gc?rf\’/ﬁrs%%g 'i)g qgoq‘gg niza dlgl’l of bt Sqime, ¢ of the
bondingeldctraukd. Chen1 1996, 39 10. More specific exanples
[0026'1!1 cl ud ?n {hg Q{rQ&SQF Hl{ov&f he“en? whlg%qﬁé)gggocgkm@tr?/fof taln)?partlcular chiral

atom (s(x)pt @@y@pﬂ,ghgyalbs(msqmrs are contemplated and included as the compounds of
the i m ex{éégpl“@@%t%%byﬁl%ﬁwseﬁ)whed 15!;/ 4Bl Wedgel ordabifed line representing a

ano
partnc(n@lccqﬁgaqak@i ylgegrté@ Sipresieo et iR§e S specified and defined.

[0026%5( Cl- @6)&%111&9%3{& @6@9&3&1@@? @@ﬁiﬂﬂihl' the SH%hBlQYllso mcludes solvates,
ano

I a|kano

pharmipse R bAC PP ITe AP BOACYE - BRrasreRalyl S aeRE’ galfin of sueh
compaurdl¥] noacyl group is |ndependently selected fromthe

[0026% E %; ?é‘%l l%%: glr"{%ﬂnaicegtr;c%lyo ac F{ t F:“él gra{a O_Qha the substance or
comppgitien tis mgmphtilden ¢Hemicapoandfor otbmaolhgldalbxy\lvltlg rtbej p)tlrm‘r inbredients

r 7] Free.

comph?ﬂ% a%&fnglauw aggfg],g s %@%Xlﬁ%ﬂf:ﬁ%datﬁérg%ﬁ ]

[00264r | vath 'j_sgu'a@é referis dlean assagiftibp Apgrntidex qfione or more solvent molecules
and aRigf: ngﬁﬁlenudﬁ' 'EXQ&PreDeﬁeleﬁeqﬁmomgcﬁ&atesna@ae but are not

i ncorporate groups Including, but not Iimted

t .
limiteslt fpe rwategiisppropangel, @ﬁnawxmﬂ@n%lc iRMBQn cthvb isgtpies asetic pgid, and

ethan@f’éﬁlmél Q‘he fermPhodhi Y r@ioife ipIBAviRYe thB eoxrvaalnaﬂ@mns water.
rogen atomin the am ne gr.oup with a

l0026§l.ch ag% rehaEpassHally peseptabls RIS NIRRCORBWWH We‘?eecomverted

under@ gyﬂ%logiﬁzﬂ e&editidriidep Qﬁ/d %ﬂltvbwms (elel Q))éﬂl ,compound or to a
or .R-carbonyl is a na

Kk
ph chCﬁ&%Wpta le)r/?glf BF e éofngmnﬁlo &’6 rugs | IPgT compoun(lils wixerem an
ammaacﬁmwsime,ydr a pdyebhide( BrDYoflve oeimareY(eigs tidp, thtie-oCBgw) dngino acid

s, Btk G ol T B2t Wy o
carbo@l)caickygrow ofemnpéund pf He pdsdit (NTErtos) alhkymgm geashretigues include
but areqrg%)r%ﬁéd\’%%l%%a WX% efllg' d_clcﬁﬁnggﬁ'xmbl Tcncﬁn&mﬁom? dg@n_ feBl'by three

é m no, forpholino, piperi
letter o gymisols @l dle 1m91l1des PWQB&F“%W“@@@O&YWC el;!@ﬁqhoe/sosme 4-

hydr&:yp,grmrwr&&wsm@t Idx.eésmes qeode&esmeex%maecaraaxy?ggsn% Hippuric

rugs, edited b aar d evi er
acid, m%@rglqdﬁle@wh@qy gyacxdeloqtatmg,z 1 2183 -te,g_:gh 1mwo@)g5gégqrboxyhc
acid, PQT&U%Q:Q%%M@ L. m%@l?m%ggme,e&waﬁﬂe métaKalaﬁMéj %ﬁ{nma%mobutync
Academ ¢ Press b) A Textbook o
acid, Dé mean@mm%unep n@woserém t @ath%&ralﬁr%sgﬁéaarwnaw?xé@wlalamne,
phenﬂ?g'mh% me, CHERR! methiokRS is@lfor@REd te?ﬂﬂltyl?@&h@ NParticular
Pr odr ugs, y H. Bundgaard p. 113-191 (1991
Bundgaard, Advanced Drug Delivery Reviews, 8:1-38
(1992); d) H Bundgaard, etgqal., Journal of
Phar maceutical Sciences, 77:285 (1988); and e) N
Kakeya, et al., Chem Pharm Bull., 32:692 (1984),
each of




which is specifically incorporated herein by
reference. [00269] A "pharmaceutically acceptable
weabd7/05923ml ess ot herw se i ndi cated, includes saCtrAas2006/044431
that retain the biological effectiveness of the free
aci ds and bases of the specified conmpound and that
are not biologically or otherw se undesirable. A
compound of the invention may possess a sufficiently
examPlek @F ﬁmdﬁlg§ df fliCin@eHtbd ikATde Com@burtde bh Féiitd 1 okalently joined to a
ccordlngly react wwth any of a nunber of

and
Phosli%ﬁ r@%‘i,lﬁeé’rBP'aH}edﬁﬂ‘ihte bases or acids to forma
[002@?] ar macedditional tyyesad @ﬁﬂ’h@ he aﬁﬁlehcom;ﬁkﬁﬂp Fesingfince, a free carboxyl
groul DA IREEh 7 pitp 1 SB) B G ikl ASIHAL of JRH%6RR B3 another
exampley emlpcrmdsr\pf thisainmention &bmprising @am hydrexsy ng@mS nay be derlvatlzed as
I Lgli
prodllugs? ég @va?glgstﬁ% hicﬂ?%& gr%"al) tnﬁtalg{?l.{ﬂg gﬁgilbal{ég Bﬁturut FnfiRd to, phosphate
esterphogigirginats, dnmmm@pw@ﬁp ) gﬁﬁmh@g/loxymethyloxycarbonyl groups, as
outmsia'dhx %&%@@Wﬁa&% REBLAPIOSONAL AS, dWEARROSBAREESE hydroxy

| ori es brom es |od|des acetates roplonate
and agg%gr@wseﬂge algcax'gply%% as arge@r?prg{ee;go rpgs ﬁlﬁfoggte esters and sulfate esters

of hyd&ssatgrw@,t TerivadRtoR be ﬁydxhﬁ’jpkﬁ.ﬂ@@ﬁﬁ@cylMﬁﬂbﬁh&ﬁ&r&ﬁ(acyloxy)ethyl
oxal ates, nalonates SUCCIn

etherg gpiersip é}ée aeX} nPUR égay A28 at @Se%,t QPPOHFSY &utaspgléﬁdegv ith groups
inclubR¥Ybi nod limifeddb oAl Samibe Bad adriesylic adid ﬁrnobmaﬂﬁat @swhere the acyl
grouﬁ%iaa%@ﬁogﬁgﬁegreg gs ges eﬁ%]ge [\ gr%tagsu ERcs ra?s)ég %Qcﬁ'ggstoq‘?his type are
~ describeddmdsiubd. aliatme s],99@h$9n y0.aderasmsific p:h@mylbpmokyd@ replagement of the
hydrd} Qﬁ ”%tm?n“'&% utr'i‘é &Feohol® 'giJugt &fth %a%:r&? &8eh 28 ACyCanlkanoyloxymethyl

roxybutyrates, | ycol tartra
-((Gnﬁs)ﬁ!éiﬁé@bdﬁﬁﬁib‘tb s, - ptopanesul f ondtwethyl-1-((Ci-Cs)alkanoyloxy)ethyl,

(Cl-(fEZa?tpr rﬁ(ﬁ‘l l'olxynﬁk’tlh&lonat QSu(Cp@BQﬁ(B@c%ﬁnﬁarﬁMbﬁ%% €S, succinoyl,
ndel ates Ince a single conp ound of

(Cr-Griadlenny!, |W@ﬁ10(‘élncﬁﬂ§73ﬂoﬁbl erdgﬂcﬂo pad t%&ﬁ‘f@ﬁ@/la@F dpardpoacyl-o-
ammgg@l CWH‘%}E C#a}fh d- Q:%mgﬁ&frp&w&%s QFdebeﬁjeHﬁ)g§§1@Eted fl%%mthé’ I'}mturally

or tri-salts In

: occuxrmaﬁeamdlo BB 2RON (P21 Wéob(@&@n&)wlbylbdmﬂimgb’l (thegagdiga] gesulting
ﬁomttﬁb%&%‘?% %gghm&[ﬁe&%ghr&@'hk%hae%awwaecamydra@y be

y any “sti t e net avalilable in the art,
[0026’Hr exdfrm aminep @itcgppeunss afHormplad canqalee RE tdgriygtized as amides,

sulfoﬁ&hﬂbsc of QHPS‘BH&%l&é%r DARHP kR s Brod AR S@lyu@s ?d‘ab'dm&iﬁé}atasgroups
rochlorlc(gmd dr obrom c- Cld

mc‘“ﬂﬁ"&r byt ngt |igite 5%%? ea%‘?d”’é‘?ﬂﬂ t°haé“1 fS“R&t‘O"St‘“% ? Rr gfpmple, a
prodiig @ah b@fo&ﬁbtﬂby the lﬂ@[haoaﬁleﬂt(}ﬂ‘tal k@dﬁ@bldatoﬂﬁﬂh eicCanding gkpup with a group

such Z%,C -Icgrlb(évaub ca%ggF Igé%rcaﬁbogg gﬂg-allg/ Cagﬁ lg ea<91 m%ependently
(C-Galk§l (CECHCycthalld], [Behay o Ri—yhrbaf},ll ds & uathrahsc.- @h:mym| matural o~

aminggespatpiok SOt G ORICOIGY AhBlE Yt A GelisE e benzyi,
-C(O¥3) A ShRkdih ¥, R(CH-() al@ldndIT Gs &T-Clyaliy), @FSR(C, izt amino(C)-

uch as ben20|c ci.nnanm ¢ a
Coalkyl of mepgiNagr di- - (@n@éﬂbﬂm"ea‘g& 0‘5(9{?)‘&%%%% ng'%ﬁﬁ o methyl
and \aﬁg g\%;]@m bh&-mmcglx-@&lm&ﬂeml&ﬁ&ﬂﬁﬁ REFUEPQ06 [40UEA-1-y1.
nvent, ve

002480} cFop PR BB 5 BOVRRCRBIE VS arE Doyl » Desien of

Prodpigpédied byyH . aByhdgasrd, a(Ellsevxm‘;tlh&ij anfl et Rodanp IEhzymology, Vol. 42, p.
treatment of the free acid y4th an inorganic or

organi c base. Exanples of suitable inorganic salts

i nclude those formed wth alkali and alkaline earth
netals such as lithium sodium potassium barium and
cal cium Exanpl es of
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product produced through netabolismin the body of a
speci fied conmpound or salt thereof. Such products may
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deesterification, glucoronidation, enzymatic cl eavage,
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known to those skilled in the art. Thus according to a
further aspect of the invention there is provided a
woaenpmspad7| i brary conprising at | east 2 conpouRrds$;usee06/044431
pharmaceutically acceptable salts thereof. [002801
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processes analogous to those well known in the chemical arts, particularly in light of the

’I

description contained herein. The starting materials are generally available from commercial
sources éuch as Aldrich Chemicals (Milwaukee, W1) or are readily prepared using methods well
known to those skilled in the art (e.g., prepared by methods generally described in Louis F.
Fieser and Mary Fieser, Reagents for Organic Synthesis, v. 1-19, Wiley, N.Y. (1967-1999 ed.),
or Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin, including
supplements (also available via the Beilstein online database).

[00279] Compounds of Formula I may be prepared singly or as compound libraries

comprising at least 2, for example 5 to 1,000 compounds, or 10 to 100 compounds. Libraries of
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reducti on can be acconplished Pt/C with NaOH and H2 or
Zn/ NHACI. The resulting aniline can be coupled with
wbabimes2s7or reacted with other suitable el ect pophish@s/044431

such as al dehydes, 49 WD 2007/ 059257

PCT/ US2006/ 044431 acid chlorides, etc. to provide
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base and/or elevated tenperatures. (R2)n (R2)n A
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Scheme 1 )
[00281] Schéme 1 illustrates synthesis of “N-linked” quinazoline coinpdunas (4) of the
present invention wherein A -and E are as defined herein. According to Scheme 1, 4-anilino-
6-nitro-quinazoline (3) can be prepared by reacting‘ an appropriate aniline (2) with a
quinazoline "(1) substituted in the 4 position with a suitable leaving group, for example a
chloride, under standard coupling conditions. The coupling reaction can be performed in a
variety of solvents, such as fBuOH, IPA or DCE and may require elevatéd temperatures and
may require a mild base, such as EtN(iPr).. In one example, the reaction is achieved in a
mixture of IPA and DCE heated to 80 °C. Reduction of the nitro group of compound (3) can
be accomplished by a variety of standard reduction protocols known in the art, such as Pd/C
and Ha, Pd/C and hydrazine, Pt/C with NaOH and H,, Zn/AcOH, Zn/NH4Cl or Fe/HOAc. In
one example, the reduction is accomplished with Pd/C and Hy. When R? is a halogen, the
reduction can be accomplished Pt/C with NaOH and H; or Zn/NH4CI. The resulting aniline

can be coupled with halides, or reacted with other suitable electrophiles such as aldehydes,
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R2n AE 6 R 1\ |1 RRa RN Re O\ NJ. 10 Schenme 3
[00283J Schene 3 illustrates a route towards
"N=l i nked" oxazol i ne- qui nazol i ne conpounds wherein A
and E are as defined herein. According to Schenme 3;
acid chloridéesaetq. 89 premide pampaynddfk ddiesd raacienstadl eeqping jpj syiable base
and/or(e%)va{eﬁtérnﬁer%?e%ence of an acid such as HOAc in a
sui table “organi c solvent such as isopropyl acetate
(I PAc) to provide the thiourea (9). The oxazoline
(10) can be prepared by cyclizing the thiourea (9)
under a variety of condi %I ons, for exanple, by

treatingrehhe thiourea (@ W t h TsCl and aqueous
in THF_ 51)aAD-2Q07/ 059257ME2006/ 044431 Rz)n\ Ag
s Rz)n\ rRL_ASEY(Rz) n AE & ho onaIIy RR‘
| 1 WA (2 Ra N eprotp . Rtsul
_)N- J /l T ReNb, J
N7 N 2
5 6
Pd catalyst, R'SB(OH),
phoshpine ligand, heat or
"R'%SnBus
(R3)n
S
RLN x
R15 SN
N/) :
7
Scheme 2
[00282] Scheme 2 illustrates an éllternative route towe?rds “N-linked” quinazoline

compounds (4) wherein A and E are as defined herein. According to Scheime 2, 4-chloro-6-
‘jodoquinazoline (5) can be used in place of 4-chloro-6-nitroquinazoline (1) in Scheme 1 to
prepare 4-anilino-6-iodoquinazoline (6). The palladium mediated cross-coupling reaction of
the resulting iodoquinazoline (6) with a suitable amine R*NH, to give compound 4 can be
accomplished by treatment with a palladium catalyst, for example Pd(OAc),, Pd(PPhj)s,
PdCly(dppf)2, Pda(dba)s, a phosphine ligand and a base in a sﬁitable organic solvent such as
THF, DME or toluene. In one example, the coupling reaction is accomplished using
Pd,(dba);, X-PHOS and Cs,CO; in THF and heating to 65 °C. Scheme 2 alsoc demonstrates
the preparation of C-linked compounds (7). These analogs can be prepared from compound
(6) by palladium mediated cross-coupling reactions with boronic acids or organo tin

compounds using standard Suzuki or Stille reaction conditions well known in the art.
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wi th various Ra groups,"\ grein Rais H RS or a) Ag
sEjstabIe al cohol prptéectijhg Eroup, such as a 1a%@/

Réagltoul] After_Weacti Ohn the anidei n8% tthe opt'Non
R%ﬂﬂ Ong Owgr oup can_Be reéﬁcgd uéé NsuiN.abke SN
o congli ti ; %ci{ll/as amygpa in Me in Scaf af
HO" acetate prof%ct|ng group. The hydit@xyl group~ofN

conpoung (12) can be coupled wth a suitaple alKkyl
hal i de R15-X and an appropri ate base, such as K2CGB,
Cs2CB or Cs(OH)2 in an organi c solvent such as DWVF
or acetone to provide compound 13. I n ong T&xanpl e,
the al kylation is achieved with R15-Br usi Rgo€s2CO3 as
a base in DM. Alternatively, R 5-0OH cap be used in
place of R5-X if the al cohol has been tonverted to
an activated | eaving group, such as a tosylatejon
yet anot her nethod, the hydroxyl group_ of 12 canghe Asg
coupl ed with an al cohol R15-0OH under E&andard 1 /E;f]/
M t sunobu conditions, such as D PPh3 in TﬁFN A
provi de conmpound 13. 52 WD 2007/0 =N NN
PCT/ US2006/ 044431 z HO (R )n= \ F ( n ( n é¢2N|
a (16) nN reduction DO 02N D H2ZN 1 N D [ Z.NDase,
DMF D3cDz D3: i 14 17 2a (R2)n~FE HO 2 \10- (R2)n (R
)n 02N/ (1 CY Oreductign O7 D 11 J :

Scheme 3 - )

- {00283] Scheme 3 illustrates a route towards “N:linked” oxazoline-quinazoline

qorripounds wherein A and E are as defined herein. According to Scheme 3, amidine (8) can
be condensed with suitable aniline (2) in the pfesence of an acid such as HOAc in a suitable
organic solvent such as isopropyl acetate (IPAc) to provide the thiourea (9). The oxazoline
(10) ¢an be prepared by cyclizing the thiourea (9) under a variety of conditions, for example,
by treating the thiourea (9) with TsCl and aqueous NaOH in THF.
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DL _D8 base, DMF 02N D7 H2N1ID eu D D\ D9, Da D-Ds.D

Is 2b Schenme 5 [00285] Schene 5 illustrates a nethod
woho@repsri ng aniline internmediates (2a) and ( BoX/us2006/044431

suitable for use in Schenes 1-4, from phenols (14) and

(15), respectively. Phenols (14)-and (15) are

comercially available or known in the literature, or

can be prepared by those skllled in the art by

st andard edyres Phenol ¢ {ﬂ} gan be reacted witf2n
an optlor]%a{;;ﬁsuﬁstltuted &- gor 6ni t robenzene (16) O

and base, for ex KZGOQNmMQH or Cs
Spol ar—orPani Yzzlégsch as ‘et | elRePa
atures to prOV|de 2oupl edrppaduaiy (17)4

one exanpl e, phenol (14) is reacted with an optlonally
substituted 4-fluoronitrob®¥nzene (16) in the preséhce
, of Cs2C38 in DMF at 80 C. The nitro group of conpound
g&%;??mgan be reduced to the desired aniline conpound
usi ng standard reduction nethods such as Pd/C and

H2, Pd/C and hydrazine, Pt/C with NaOH and H2,

Zn/ AcCH, Zn/ NH4Cl or Fe/ $id&med n one exanple, the
[oozse\ﬁd uct koRnieSa %Fs%ﬂa!s Iy %Q.tﬁ@sx*s et/ e%éi‘rlﬁxkt% g(nﬁgzo‘i’lﬁé X13) of the

Is a halo reduction
Preserad%\@ﬁwn \ghréamﬁa Erafq@ dafiopd herel Avvdondingde Sgireni44 @rchloro-6-

oxy-quihagolftle N1l rcaﬁrﬁﬂ:n Bdacted CRITR OdhiEh 1€ 2t*?l)lm%a&) bghdef QRAESH coupling
. f.rom heno h% BnO NH2ZNH2 BnO 1. cyclization HO

condiffs 35 {pideed § SPemge ] 18 PERHG FORPOURIY 12k TReiPpEepgmoiety of

compﬂueﬂlﬁi (13):45@@ dﬁbﬁ&uM@vﬁWdrﬁﬁQRSZroB&[ RPS2H0 BF QAR or a suitable
at es epari-ng

oo BT B o™t T4 SAR G TP T1EE ARG R gprons

protecﬁmn@nd:tqr canplyr fegtioved @h8Ir mitablb eondidatse siohi dshaniyoltiazin MeOH in

case (;foz{n XA ;krgtek%%xrohg Plre dr W%%]upukecon%%ﬁké ({53 can ge coupled

nFoun can reac a carpoxylrc- acl
with acultakie eyl helids RisX and en Wyproemthdcram, maitke a9rK2CO;, CsCO; or

Cs(Of-Ifz Hedtr]r@é%lfr%lbaﬂesuéip% R or SHGDh AR mlde 'é%ﬁo@x{d 5. In one

g benzenesul foni c aci d. J1_one exanp
examelycn ez alkiylaHion sisaagtiiexed d witht R B WEWEOQ@CQIEPW%}@&%@ DMF.

Altenﬂa'tﬁag hwskmm 28068 UkddoR ;ﬁac’é(‘dfd{“-ﬁ e la{elm&ihot h& $ereh QéMefied 1o an
enzyl group can renoved under standard

activalag iR rOuP-fYFh é&amy@te P et anptherprethog, e ydioxylagrounpf 12

can be coupled with an alcohol R'>-OH under standard Mltsunobu conditions, such as
DIAD/PPh3 in THF, to provide compound 13.

52



N OCEt OBn POCl3 OHC OBn 1. HZN Ri9 HOI: NN N \\ Et O~
DMF Me2N~ 2 deprotect R19 14b Schene 7 [00287) Schene
wo 200703815y at esa nmet hod of preparing phenol i nt ecTad@b044431

(14b) suitable for wuse in Scheme 5. A suitably
substituted acetal can reacted with DMF and POC13 to

provi de a dinethyl am no-acryl al dehyde i nternedi ate.
Conversion of this internmediate to a pyrrazol o-

pyri m dlmfe can be conpl I shed by treatnent pahth an

tionall ubsti t ut é \azol - mi ne i

[ ,IJ\evat e@NQp@r ature;ﬂj\/jgr ,alqpl e -NaGVs- ;édugon ' hﬂ@g\@{\&

\: Pthe Tenzyd TgrouP¥can be F{Qr@ved to gi ve "'14Db) _ },3\02
u,nder standard conditions, sucR as Pd/C and H2. 34 WO
2007/ 059257 PCT/ US2006/ 044431 1. am ne, Pd catal yst,
BnO 1. Deprotection (R 2)n phoshpine ligand, heat '\ O
BnO\ N-/ N ° ~ N2. Boc202 (Ra)n CaNr NHBoc F
NH Boo (Rz;ﬁl 19 02N/ (16) 20 base, DM (R2)n acid O
R19  H2N ( NR] 91'CIfO N 19 ZC(B;Q(R)nZ.

HO.
cticg Yo of\pl ~ 2 (REy¥#r 1. DN NH2
Nof 7—1g3:—N—N»2 I| at 2 2d N 7T N-/) 3. uct
D1\ D° ase, DMF HN D7
D‘\\gD“

: 0 i :.]
DY D
15 2b

Scheme 5

[00285]) Scheme 3 illustrates a method of preparing aniline intermediates (25.) and (2b)

suitable for use in Schemes 1-4, from phenofs (14) and (15), respectively. Phenols (14)-and (15). A
. are commerciaify available of known in the literature, or can be prepared by those skilled in the
art by standard procedures. Phenol (14) can be .reacted with an optionally sﬁi)stimfed 4-
fluoronitrobenzene (165 and a suitable base, for example K2CQOj;, NaH, or CS;CO_;, in a polar
organic solvent such as DMF at elevated tempefatures to provide the coupled product (17). In
one example phenol (14) is reacted with an optionally substituted 4- fluoronitrobenzene (16) m‘
_. the presence of C52CO3 in DMF at 80 °C. The nitro group of-compound (17) can be reduced to
the desired aniline compound (2a) using standard reduction methods such as Pd/C ar}d H,, Pd/C
and hydrazine, Pt/C with NaOH and H,, Zn/AcOH, Zn/NH,4Cl or Fe/HOAc. In one example,‘
the reduction is accomplished with Pd/C and H; (40 psi). When R; is a halogen, the reduction
can be accomplished using Pt/C with NaOH and H; or Zn/NH,CL In a similar manner, -
c¢ompound (2b) can be prepared from phenol (15).

BnO N NHxNH, BnO N 1. cychzatlon HO
! N l _N R19
heat 2. deprotection >’
Ci NEHNH,

18

Scheme 6
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Schene 8 [002881 Schenme 8 illustrates the preparation
of aniline internediates (2c) and (2d) suitable for
woe039schenes 1-4. According to Schenme 8, thecT/us2006/044431
pal | adi um nmedi at ed cross- coupling reaction of
2-chl oro- 4- benzyl oxy-pyridine (18) with a suitable
amne to give conpound (19) can be acconplished by
treatment with a palladium catal yst, for exanple
[00286)d( OAc SéhemIEdi( iRPhi3yed 2 nROCUf drsphn)r, phepg! (imtrar)e@iate 14a) suitable for
use in§RPENT e SRbRERD Bt Ty ﬁ%‘%%%ﬂ%‘“ﬂ pyridine at
80 °Ct Mbe easufting mgmipsuraloean s by treagted yifng carbppige apid squivalent, such as
P biy Tad, agsbhhaat Hog toAS or 4-
meﬂ,}@ &gr%t}ﬁ}émr esﬁ? 'ﬂ%eﬁ CRafdd g

tin m nopyr |d|ne can beotlodnaI,Ly_
methyfrenzanesud@nigsadide dlflﬁcf‘a%‘a exrdietion; 1y pghjeyed withtrimethoxy

metha50 g il @&ﬁylbé&%m%ﬁ% ReifPRE g‘@nlsﬁ tﬁ@ﬁ@zble Thiee b@xtﬁilb/%rou% can be
group o n‘poun can e St andar
femo‘t?é paderisiapdard sopdifions. fpigemplsPd. ‘1—@ ‘Eﬁé’ P §§'ﬁ gf‘{aﬁg phenol

is then reacted with an optionally substituted
4-fl uoro-nitrobenzene (16) as described in Schenme 5 to
provi de the coupled product (20). The Boc group of
compound (20) can be renopved with ac d for exanple
TFA in DCM The deprotected 2-anmin lp)Q:\dl ne ( can
86 convertggdct 0 anohol dasapyri.dyy Rwat i ve \N
Eo eagfpl,on With-a sui taf y subs carb
10" cOTPp

ound. bpir exanm,R7  conmpoEdndkp(arer) can be react g\j:L““Rw
wi th either chloroacetal dehyde, chl oroacetone,

chl oropropanal in THF heated to reflux. Conver SI on 166
compound (21) into triazglopyrjdines 55 WO

2007/ 059257 PCT/ US2006/ 02 7 can be achi eved by
two-step procedure that includes condensation -of (21)

with dipethylfera | acet.al
100280 i RS { Ol Arne b Barvryans Dol fieRRA £ R syrable for
use if ﬁ&ﬁa{qﬁds A tsnliitdby}dsmbxtjthtﬁmml t&aui faaa;:@ vaithi M ang rﬁﬁ)ﬂlg_@ provide a
e tri az r ion e. [ ~
dnme&w]ﬂnbnogqc ﬁlg%ﬁe ch&edla c, U(S nr\]/eralogsof dglg:c }nl %ﬁg@ﬁl@qg %rg%gazolo
pynnﬁdmecawuz\ucdanplsbem,tmqunzw)th amopt{opaljy subfitited 1H-pxrazeled-amine

e i b C 0 ot

be reinbifed thxv@:el%BzagdeI stagjaydrongitigns, suchras #d(1 #rdil1.  DIVF-
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2. cyclization (R2)n 3. reduction ,-° (R 2)n H2N NN

O- 26 R19 _ ( RL9 HNI N 2 N N=~ 2f Schenme 9
wpQRORABd2sBchemre 9 illustrates an alternative syorhmsg006/044431

of internediate aniline compound (2e) and (2f)

suitable for use in Schenmes 1-4. According to Schene

9, 2-chloro-5- hydroxypyridine is reacted with an

optionally substituted 4-fluoronitrobenzene (16) as

descr i baghe, Advayltiene o, The chl 0{% der| vat i veR2Qn22) can

BnO copivemtne doard heple amm i riva £99) under
I adrum nedi at ed cross pl i ng—Tomnditi™ons a;g t‘/\'
%cri2oBw?n Scheme S. Conygssi o @ ol (23

co

piCdvi de i m dazopyridi nes qr triazol o\y gpnes can be
agconpl i shed under sui tabfe condi t, gggydescri beao
in Schenme 8. Reduction of the corrzes onding nitro
groups can be acconplished as de?@?ﬁpB B in Sche 5
to provide conmpounds (2e) and (2f). 56 WD 2007/ 05P254
PCT/U 6/044431 (Ryn\ F HO 1. CICSNWe2 HS , ~zp~~

O

2. Heat 16) I 3 Bas “heat N base DVF, N
~D1 . rech C n 14 24 H2N N
29 1 THE tPrBS éI!B(R)nF \= NND
N "ID| R19 RN
2 reductton ‘ S l =
_O.zN Z =N
N rowow — s
/O/ \Q 2. cyclization -
3. reduction
Scheme 8
[00288] Scheme 8 illustrates the preparation of aniline intermediates (2¢) and (2d)

suitable for use in Schemes 1-4. According to Scheme 8, the palladium mediated cross-
. coupling reaction of 2-chloro-4- benzyloxy-pyridine (18) with a suitable amine to give
compound (19) can be accomplished by treatment with a palladium catalyst for example_
 Pd(OAc),;, Pd(PPhs)s, PAClx(dppf)2, Pd2(dba)s, a phosphine ligand and a base in a suitable
‘organic solvent such as THF, DME or toluene. In one example, the coupling is accomplished
using LHMDS with Pdx(dba)s, X-PHOS and CsxCOs in THF and heating to 65 °C. The
resulting 2-aminopyridine can be optionally protected as the Boc-carbamate under standard -
conditions, for example Boc,O in fBuOH. The benzyl group of compound (19) can be removed
under standard conditions, such as Pd/C and Hy. The resulting phenol is then reacted with an
optionally substituted 4-fluoro-nitrobenzene (16) as described in Scheme 5 to provide the
coupled product (20). The Boc group of compound (20) can be removed with acid, for example
TFA in DCM. The deprotected 2-aminopyridine (21) can be converted to an imidazopyridine
derivative by reaction with a suitably substituted 2-halo-carbonyl compound. For example,
compound (21) can be reacted with either chloroacetaldehyde, chloroacetone, or 2-

chloropropanal in THF heated to reflux. Conversion of compound (21) into triazolopyridines
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(1s) D3 1. 02N ~ p3:Dz b2 25 26 CsF, DV 2.
reduction Schenme 10 [00290] Schene 10 illustrates an
welbermsadstve synt hesis of internmediate anil i nepPcomgseensadss43t
(2g) suitable for use in Schemes 1-4. According to
Schene 10, phenol substituted benzofused- heterocycles
(14) and (25) can be reacted with dinethyl
t hi ocar barmoyl chl oride and a base, for. exanple, NaH
can ben abhiieyedn byh theatepngprocednef |tont. iRbules aﬂg'éﬁ@ﬁtlorbf‘)ft Hal) with
n I
o R0 Bl R Wy 1R ) At B, i
is therh magtp«pwghywdmeymwe sTifenip peid (o provide thiscragpjRRyBips o §eduction of
S ,acSdHfflisRs KOdedcAbdde (HShigateed thOprovide
the C&ﬂgﬁ p'% }}fﬁ(éc%?ﬁgio}:éﬂ()gi) can then be reacted with an >
Comp@pﬁfié’-ﬁhmdﬂ@ubstltut ed 4-fluoronitrobenzene (16) as
described in Scheme 5. Reduction of the nitro group
can be acconplished as described in Schene 5, for
exanple with Fe/ HOAc or Zn/ NH4ACI, to provi de conpound
(29). é», alternative synthesis 9 %I i ne (29)
i ncl udes [ ng haI 0- subst | t "),

het erocycl i.g' P'?G'@"Br WY,
Homw Ialu ctal—ys—t-—f—e-r exanpij:l/n
Tak,

Ph33=4. OMF n THP;Na heatNi n§' t o refl ux.
resulting protected thied (26) can be de-silated aid
reacted with an optionally substi tput ed

4-f | uoroni trobenzene (16) in sifu uorlde

source, such as GCsF in DW. Reduc " the ni

group to yield (2g) is acconpllshedm er - standa dtDMFDMA
reaction conditions. 87 WD 2007/ 059757 §ggﬁﬂ;"

PCT/ US2006/ 044431 i (R2)d HO N (2)n \ .0
N 02N 27 02N 28 1. Pd lt\lys] sph ne .
ligand + heat D~ OH N REduct |hth|—|2N N % bg,a
2h 2 R1HR /\k/ﬁ/

e

2f
Scheme 9

100289} Scheme 9 illustrates an alternative synthesis of intermediate aniline compound
(2¢) and (2f) suitable for use in Schemes 1-4. According to Scheme 9, 2-chloro-5-
hydroxypyridine is reacted with an optionally substituted 4-fluoronitrobenzene (16) as described -
in Scheme 5. The chloro derivative (22) can be converted to the amino derivative (23) under
palladium mediated cross coupling conditions as described in Scheme 8. Conversion of
compound (23) to provide imidazopyridines or triazolopyridines can be accomplished under
suitable conditions as described in Scheme 8. Reduction of the corresponding nitro groups can

be accomplished as described in Scheme 5 to provide compounds (2¢) and 2D).
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N DI D 1D3D2 b3;D2 25 29 X= 1, Br Scheme 11 [002911
Schene 11 illustrates a nethod of preparing aniline
woO2h)7/6establ e for use in Schenmes 1-4. Accor diPOg/us006/044431

Schene 11, acid chloride (27) is reacted with

2-pyridone and a base to yield ester (28),. for

exanple with Et3Nin DCM Boronic acid (29) is

prepared fromthe halo substitut ed fused heterocycle

(25) by standard conditions, for erI e by t r eat nent

Wi th nBuli Iowtenperaturesfol by B(Owe) 3.
oundz@ﬁ Ts tH pled With, ke acid (29)

Hunger B-Ba13i 5%k medi aﬂ SI CroSSs- cou,gggg B@ condi tions,
"or téxanpl e Pd(QAc) 2, RPhg' anz\m\m%h heat i ng

tBB0 C (Tatam dani, H>%Raki uchieguclos ; at ah
14rg. Lett. 2004, 6, 23597) The resulting nit o/
compound can be reduced under standard con'aﬁtl ons as N

descri bed jRssSchene 5 sych as Fe/ Zn/ NHE Dabz
[foprovi de’dmivﬁmunara@? el 059257

USZO 1 1N N NN HX

N CN DCE N‘Nwe2 2) %‘DN NHZ  Ag NN@Z [ Pr2Et N
252 n A AEE HHN R OY/N\ J,‘;|2[N|ab/ONN I/

DCM HOAc R\~ Y, N-N N NI\/EZ N- N I\l;,edmg},erre 12 [.00292]
Schene 12 shows a nethod of preparing conpounds of
Formula | wherein and A and E are as defined herein,

ring Bis a fused benzo gchgedadd R3 is a Z group
having the fornul a:

[00290] ‘ Scheme 10 illustrates an alternative synthesis of intermediate aniline compound
(2g) suitable for use in Schemes 1-4. Accordmg to Scheme 10, phenol substituted benzofused-
heterocycles (14) and (25) can be reacted with dimethyl thiocarbamoyl chioride and a base, for.
example, NaH in THF, with heating to reflux. Rearrangement of the resulting thiocarbonyl
carbamate is accomplished by heating to elevated temperatures, for example 200 °C, in diphenyl
ether. The product is then hydrolyzed under basic conditions, such as KOH in MeOH heated to
‘reflux. The thiol (24) can then be reacted with an optlonally substituted 4-fluoronitrobenzene
(16) as described in Scheme 3. Reductxon of the nitro group can be accomplished as "described
in Scheme 5, for example with Fe/HOAc or Zn/NH4Cl, to provide compound (2g). An
alternative synthesis of aniline (2g) includes reacting a halo-substituted fused heterocyclic”
compound (25), where X = Br, with (/Pr);SiSH and a palladium catalyst, for example Pd(PPhs)s
in THF, and heating to reflux. The resulting protected thiol (26) can be de-silated and reacted
with an optionally substituted 4-fluoronitrobenzene (16) in situ with a fluoride source, such as
CsF in DMF. Reduction of the nitro group to yield (2g) is accomplished under standard reaction

conditions.
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H N RSb~O~'. NN [00293] wherein R8b is H or
met hyl . 59 WO 2007/ 059257 PCT/ US2006/ 044431 1 NN\
wOR0@sk2s7 | Y HZN CN N N.N M CN Ow ~ DCMPHZNSY006/044431

NNMVe2 2) NH2NH2 S a N---NWe2 pTsOH, DCE 2 (R2), A E

(R)~AE,N NHYHN,N IXNNMe2 N N DCM HOAc ,g N

Schene 13 [00294] Schene 13 shows a nethod of

prepari ng conpounds of Formula | wherein and A and E

are as defi erein, ring is a fused benzo ring
®yand B3 is QeEd), haang Tha formula: H NN, s

-\\- &.OOE 5] NThe ¢ , Formula | may be

ared Using Teack net hods int art or

O;N by mé&f hods anal o%fHus to those I;S}Jé% tWQStnah E(g) e

rBd
invention al so provides net hods_diﬂtpx_e.parl ng I I
conmpounds of ForrruI@HI conprisj Q&uctL90296B2Na N” “p?

Xﬁcltl)ng a corrpoundegf(\ﬁi)rrml a (FI') R2n Ja AER ~ND*D?
F |

N p! N"p
DAp2 D3p2
25 29
X=1, Br
Scheme 11
[00291] Scheme 11 illustrates a method of preparing aniline (Zh) suitable for use in

Schemes 1-4. Abcording to Scheme 11, acid chloride (27) is reacted with 2-pyridone and a base
to yield ester (28),. for example with Et;N in DEM. Boronic acid (29) is prepared from the halo
substituted fused heterocycle (25) by standard conditions, for example by treatment with #»BulLi
at low temperatures followed by B(OMe);. Compound (28) is then coupled with boronic acid
(29) under palladium mediated cross-coupling conditions, for example Pd{(QAc),, PPh; and
dioxane, and heating to 50 °C (Tatamidani, H.; Kakiuchi, F.; Chatani, N. Org. Lett. 2004, 6,
3597). The resulting nitro compound can be reduced under standard conditions as described in

Scheme 5, such as Fe/HOAc or Zn/NH;Cl, to provide compound (2h).

58



[00297] wth a compound of formula (F2) R s~ J N

(F2) [00298] in which Z represents a | eaving atom or
wonroamsoy 60 WO 2007/ 059257 PCT/ US2006/ 044431 pClrAs2@8jo44431

(b) for a conmpound of Formula | in which Gis N,

reacting a conpound of fornmula (F3) RCN NR (F3)

[ 003001 in which Rrepresents a tertiary am no group,

for exanple di (1-6C)al kylam no, such as

di met hyl ami no, wit h@ conpound of fornmula (Fl);

followed if ned converting the conmpound of

For mJI al into ngiher rrpound of HFor mul a | havi ngoa,,

Hafii fesef R3 grolp.odr0 anl 'y, this
in o;,:r,\prow g?s nﬁt hods o e ar| co ounds*of——'
For nul aNI, NBapr? sisnlsyu, [003@21 or & cdﬁmf&unﬂz%ﬂ

Formula | .wherein R3 is -NHR' and R" is R15 or -
C(O R15, and R15 is as defined for Formula I, reacting
a correspondi ng conpound of Fornmula | wherein R3 is
-NH2 wth an al kyl ati ng agent or an acyl ati ng agent
R15- X' wherein R15-X is an acid or reactive
derivative thereof (such as RI5C(O Q) or whereipzX
is a leaving group su as hal ogen group, option
in the presence of a bag& ~d 003031, (d) for a
corrpognd of?rrmlal e |nR3|s-NHRJI5
" R or Forrﬁzll‘a_L_I_ea.ctln
a%mmoun 2 | mdremeirn R3 FFg“(a
with a conpound havi ng the formla R'_NSNIHZ 14
presence of- a pal |l adi um§c§£'§je yst. and a phosphine
ligand; or 1003041 (e) compound of Formul a |
. wherein R3 is R15 and R15 is as defined for Fornula
[0029\%)n r ea@Eﬂe% P 800k %S:Q&H&i SprERRRY H&Qp&;ﬁmdfef Pathduld T wherein and
rein is an iodide group, wth oung hawFaQ, b
A and Eear¢ 83 ﬁeﬁr&dﬂ&m G‘bngd‘FaFﬁ‘r‘%"sér’?B’&?@ Hng %fFFeRplSe% FERUR RAVINE the
fom[ggl | adi um catalyst and a phosphine |igand; or [003051
(t) for a compound haV| ng the Formula | wherein R3 is
OR15 and R 5 |sOaI al kenyl, or al kynyl, reacting
a correspondﬂﬁ?rg\ rrpo’fmd of Formula | wherein R3 is OH
Wi th .

[00293] whérein R is H or methyl.
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R 5-X2 wherein R15 is al kyl, al kenyl or al kynyl and X2

is a leaving group, in the presence of a base; or
wpROBMBY25¢g) for a conmpound havi ng the For mul arpCT/US2006/044431

wherein R3 is OR15 and R15 is al kyl, alkenyl or

al kynyl, reacting a correspondi ng conpound of Formnul a

wherein R3 is -OR 5a and - ORl5a is a sulfate group

such as a tosylate group, with'"a conpound having the
formul a RL50H i n the presence of a base; or 61 WO

2007/ 059257 g /044431 [00307] (h) for Ao _ome
conpound haV| thé\;F rrrulaiIH/\,hereln R3 is a group of
HaN '& N (F3) DdM 8081 reacti ng @Me
spondi ng conpound of Fo nul waerein R3 is
i odi cNe g?‘U?ﬁo 2WNERNHR conpound havi ng™ hé"¥%r mul & f@jl)DCE

R6 6 NNH Reb4 S (F4) [00309] in the presenc(ﬁz)of

a pal | adi um catal yst, a pb
00310] (i) for a conp

or h
N\t‘ Srre

osphi ne ligand and a bas A
dahavi ng the Fornula Ll I

,hsagroup of mula (F5) 6R§,/N‘ HRCS

311] wher ei NHARG net hyl , Ni0g
Nn’@mgrpound Q&Mﬁ@'pgul a | \N{iﬁl/ | s/la

group of Formula (F6) R8 R6° H H. HO ( F6)
Scheme 13
[00294] Scheme 13 shows a method of preparing compounds of Formula I wherein and
A and E are as defined herein, ring B is a fused benzo ring and R? is a Z group having the
formula: '
N R
T

[00295] The compounds of Formula I may be prepared using reaction methods known

in the art or by methods analogous to those known in the art. This invention also provides

methods of preparing compounds of Formula I, comprising:

[00296]

[00297]

[00298]

(a) .reactiri'g a compound of formula (F1) -

R2,

|

.
(F1)

with a compound of formula (F2)
(F2)

in which Z represents a leaving atom or group; or
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[ 003121 wherein R6 is nethyl In the presence of a base
and a sul fonyl chloride such as tosyl chloride;-or
wpQ0B103925¢j ) for a conpound havi ng the Fornmul apCT/US2006/044431

wherein R3- is a group of Formula (F5) R8 P~N N~
R~~SS ~ (F5) [00314] wherein R6 is H, cyclizing
correspondi ng conpound of Fornmula | wherein R3is a
group of the fornmula (F6) wherein R6 is Hin the

[00299] esency &ér aliorspounpydf Farodp ddn bydysh 6t is Narfdaciing a compound of

& Eh ghi ne |ligand such as PPH3; or [00315] (k) for a
Om“%ﬁ% und having the Formula | wherein R3 is a group of

formula (F7) 62 WD 2064058257 PCT/ US2006/ 044431 R6
Real Re~ ON (F7) [ 161 wherein R6 is H,
reacting a correspondi ng~eompeund having the Formul a |

wherein R3 is a group of fd¥nuld (F6) and R6 is Hin
the presence of a base andFa) sul fonyl chloride.

[oosoh g\?,’ é7 éxégl {oﬁlgiégep%‘éﬁ&tﬁ‘aeténﬁ‘atrg 51%@%2%&3? §'§§Q+E§Qg(rli§t)£llﬂ§lamino,

enes and i n t
such hel dimesglanginbe withv e | compdurat of forwilel <@  ustollgveddf necessary, by

aspect s of ;| b i b&Hb&nd dfFSrmula I havi
comBETE P T YEPRUR T, kD nBE Lokl SF Famul I g 3
differntrR>grd8E R 1, N\ H (Fl) [003181 wherein R, R2, A,

[00305 and Ry %a?ﬁ:ugﬁlfyi Redn{fiof Providled nlethod® BPSYepatg@ompounds of
!)rrrul a (F1) are’useful for preparing pharnmaceutical
Formpladpeimerssi®gich as the ErbB inhibitors of Formula |.

[0030290319%c) forPd EpdpbuRE TOFRAURACE whtrerORMI$ aNHR® and R* is R'* or -
cOBH atbranrs ALY FoaPBrE g e et ine SR EbTE o pormuia
. I whéiBix R¥ds NeHe sEthrap. allhiieing@gehtfoonn acylating agent R!>-x! wherein R5-X! is
an acid or réactive aeri\;ative theréof (such as R'>C(O)CI) or wherein X! is a leaving group

such as halogen group, optionally in the presence of a base; or .

[00303] (d) for a compound of Formula I wherein R? is -NHR'” and R is as defined ‘

for Fon,nulé 1, reacting a corresponding compound of-Formula I wherein R? is an iodide

group with a compound having the formula RYNH,; in the presence of a palladium catalyst
and a phosphine ligand; or e ’

[00304] (e) for a compound of Formula I wherein R® is R" and R is as defined for

Formula I, reacting a corresponding compound of Formula I wherein R? is an iodide group

with a comiaound having the formula R'>B(OH); or R'*SnBu; in the presence of a palladium

catalys% anc.l a phosphine ligand; or .

(00305} (f) for a compound having the Formula I wherein R® is OR'® and R” is alkyl,
" alkenyl, or alkynyl, reacting a corresponding compound of Formula I wherein R? is OH with
R'.X? wherein R" is alkyl, alkenyl or alkynyl and X* is a leaving group, in the presence of a
base; or
[00306] (g) for a compound having the Formula I wherein R? is OR'® and R" is alkyl,
alkenyl or alkynyl, reacting a corresponding compound of Formula I wherein R® is -OR'** and -
OR'™ is a sulfate group such as a tosylate group, with'a compound having the formula R™OH in

the presence of a base; or
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such protection wll vary depending on the nature of

the renote functionality and the conditions of the
wpnreparsedsyon nmet hods. Suitabl e am no- prot ect i ngCyUSR@S/044431

(NH Pg) include acetyl, trifluoroacetyl,

t - but oxycar bonyl (BOC), benzyl oxycarbonyl (CBz) _ and

9- fluorenyl net hyl eneoxycarbonyl (Fnoc). The need for

such protection is readily determ ned n¥ one skilled

(003070 t he@Rfdr a cbAIpoandeningaiie Riemokail pihersin BT ispresupct frigula (F3)
groups and their use, see T. Greene, Protective
G oups in Organic Synthesis, jJohn Wley & Sons, New
York, 1991. [003201 . MET SEPARATI ON [ 003211 In
any of the synthetic nBt for, preparing conmpounds
of Formula I, it may be 3? ant ageous to separate
reaction products fromon ot her and/or from

[00308f ar t i RAct! £EdrlsSondigeomgesidreFopnua li ctteregd Re i iedidpgroup

or series of st eparated and/or purified to the
thhwg}pp@g”&g@\gé E’g‘f‘ hg’lar%genel ty by the techniques

comon in the art. Such separ ions involve, for

exanple, nmultiphase extraﬁ crystallization from

a solvent or solvent mgst dﬁstrllation,

sublimation, or chronmatog a hy. Chromat ography can

i nvol ve any nunber of neth@ds including, for exanple:

ver se- hase and en r

oosf 2 5 RIS I A B oS T R03 chino
[0031BCT/ USZD 66 /a0:00h@and lmveregm Rormplgivhetsint %nﬁ@@@?‘ﬁ’pﬂﬁ yormula (F5)

met hods and apparatus; smgkl . scal e anal ytical ;

simul ated noving bed ($g%i\énd~preparatlve thin or
thick I ayer chromat ogr e as techni ques of
smal| scale thin layer and-f$ash:chromat ography.

[ 003221 Anot her cl ass of sgpqration methods invol ves

treatment of a reaction mxture with are gg I wherein
[00383| ect eeherain By mn%tbylow%?ﬁj%?m@m?é‘?w%§%‘“B%‘ﬁ§ Pyl
JaTlel( 1Y) unreacted starting material,
ﬁ??g%??gﬁ by- p?%huct or the like. Such reagents
i ncl ude adsorbents suchgas R acti vated carbon,
mol ecul ar si eves, ion ax%?dh%e media, or the like.
Alternatively, the reagents gcan be acids in the case
of a basic material, bd¥es in the case of an acidic
mat eri al , binding reagent$ﬂ3uch as anti bodi es,
bi ndi ng rdt elec |ve ch I C r
003 Biner o, Wharsi i dF e GRS T FUSD B e b o
mgm&mih@cklke 1003231 Selectlon of appropriate
t hod( of separ ) ula (F5
00378k or' soreaTaat il GERERT. PR X0E A SuPL IRl 5
mol ecul ar wei ght in distilRation and sublimation,
presence or absence of p#& ~73U Retional groups in
chromat ogr aphy, stabili & materials in acidic and
basic' media in multiphase extractlon and the like.
ne skilled in the art wildapply techni ques nost

[003'1ld<e| Y HBeremREN S, fc?&xzd@&bfr ofBRAdoApoand of FerBNBdherein R’ is
Di‘ast er GOI'TEFI c. m Xt

o o eI TR POFEUT & PR oRSO BRG] grom g piesbbnytae and o

phosff)m{lé'llgﬁ'dsfif}?%@m-h ﬁﬂ fferences by met hods wel | known to
hose skilled in't rt uc ot ol

[003IH or £ A soppouEd bt Picmls* Wi SR SRR Hue 7

separ at ed




by converting the enantioneric mxture into a
di astereoneric mxture by reaction ' with an
weppimppisat e optically active conpound (e.g., eoirnabkoos/044431

auxiliary such as a chiral al cohol or Msher's acid

chl oride), separating the diastereoners and converting

-(e.g., hydrolyzing) the individual diastereoisoners

to the correspondi ng pure enantioners. Al so, sonme of

t he conpounds of the g@sentRelnventlon may be

atropi soners (e.g., su -ymaq bi aryl s) and are

consi dered as part of 't i nvention. Enantioners can

al so be separated by use Eaa chiral HPLC col umm.

[ 003251 A single stereoi sé e.g., an enantioner,
[00318Ubst aGhérail B° iy B¢ réa‘ctmg s @txexpeodxeg)rmmpoumlthg the Formula I

obtained b sol t .
e R
chbna@tlcally actlve resoIV|ng agents (EI|eI E. and
[0031%1;' en, Frtam g{' t%(r) ?n%ﬂ]%ma?e"s rd{?é:rlgé‘d lgl’ﬁ%b& &QMH @ﬁemes and in the

1994; Lochnulle
Examfles lake, bﬂleveddqrmm\@g gnd al(e:[;gq\ggied]_@g@gjlerzggquq)gs‘ the mven’clon In

Elooa I PaYRelsa @gftyt he i nventi on
pmhc@%%ﬁgéﬁgg%é&g?gﬁrgﬁéﬁFtaﬁg%ed by any gﬁ?table nmet hod,
including: (1) formatioR®ef ionic, diastereoneric
salts with chiral conpou »d\%eparatlon by
fractional crystallizatiq | met hods, (2)
formati on of diaste et onmpounds w th chiral
derivatizing reagents,H separation of the
di ast ereoners, and conversg g to the pure
: stereoi sonmers, and (3) se tion of 64 WO
[00318D07/ 0582Eh RCRA) USTO@8Y maasa«ief ingthfor anlaaht¢<am>cymﬁwf§ ormula
F1) e uss rllfcrlr}sggp%hg E)R&B?Qé.ﬁ%ﬁﬁ cg:'nf)&fhﬁg YucHRE 8 HrBB lidibitors of Formula

con ug Stereochem stry, Analytical -
I thhods and Pharmacol ogy," Irving W Wi ner, Ed.

. [003iﬁr cel y ? ?%51@1{ co‘rﬂ}ﬁundé\!ﬁw‘oﬁﬁﬁlk I(px88ion c{f@ﬁﬁé’t@]ﬁjddﬁdﬁlltles (e.g.

t hod diastereoneric n be

primarp 9t §chﬁda§f am@ﬁﬁ,ﬂlqoaﬁlé,re[t%bﬁs Wteﬁﬁ?cﬁat%srffl?ya{’ © Bes gésgr%/ The need for
such Bﬁ)t&ﬁb‘l?{vﬂﬁvarﬂ Hépgehiligg of Iﬂ’(bﬁfifuré’lef thé temptdfaher@nality and the conditions

of thel R@pwattxqp é’ﬁ‘ﬁ’ﬁg |§§11 Wgﬁnoggr % rgie%%rt?gp e(kH—?E)d u]ictﬂﬁie acetyl,

tnﬂqu‘éQ@eft)‘]Ona{-b\ityxyc&bﬁhylas @GDMoxy benzybxy@rtwnﬁl su[(f,‘}éz)[ cand 9-
L S e
" one :&ﬂlleﬂﬂﬁltl&gdraph(yr a Fonerad dmnatﬁqromf pmmeq;t}mg groyps jand theirsesreyes T. W.

. I C
Greegﬁler% qtlge gio%g WSIE‘%W@%S/B&ES@J‘ Jcﬂ\g r\gﬂ ){; % Eﬁgég{%w&ﬂ{ 1994,
[0032@ir t ar | RIEAE H SERIAR , or lactic acid can

sul t f Iy ifdsSAFbEmula I, b
L vty
advabtageaas tsl sgpafatie geap@qtmrg@xqﬁ frqm gppano %l:md oa%@;n %?mgg matena s e

desx%@ PFo%Lot& BFREh! Bl bPsekies BT depdi h@@b@me@ Hf&f/d)rfpulﬂﬁbdl 1o the desirdd degree
St ereochem stry

of hgraegengily leythg tg@ngueq qp@amorigngt Sg%zaeparattom% mvoqve for example,

mult@h@scet &ir&&iol er&éﬁal%ﬂ'@ﬁ’ GoeS dé&ﬁémhﬁ s&l@éﬂi&dxtuﬁy distillation, sublimation,
reaCtlng - metric,co Qun

or cheomeaer s | G OmALIgIAPEY SR r18Y° q%?e I/ gt"i"??rn&f msthgds, icluding, for

exar§[5{8 NeSsclBhaid Wil ndfhdl\phbdey Sige exclikionyied etvhangeehighanedium and low
the diastereoners and hydsolysis to yield the pure
or enriched enantioner. A




met hod of determning optical purity involves making
chiral esters, such as a nenthyl ester, e.g.,
wO-2pomisddsyl chl oroformate in the presence of baseg/useeos/044431

Mosher - ester, a-nethoxy-a- (trifluoronethyl)phenyl
acetate (Jacob Ill. J. Og. Chem, (1982) 47:4165), of
the racem c mxture, and analyzing the 'H NW'
spectrum for the presence of the two atropisoneric

pressnﬁé‘ anﬁﬁop T&E{o&aﬂfgrffﬂ)hﬁlshﬁhﬁbnmds apBraily; sndillaskir ewaiyical; gimulated

movu}gst&p é%]éd%r)mﬁ{}cli %@%%ﬁn?ve%g ?lﬁ(\g}(e? er cﬂﬁ‘)g% zﬁ)ﬂ% %%eélrag Ft)echmque:s of
small 6&id thir lagerand ﬂmﬂs:hfomatogf@bm ation of atropisoneric
[00322f1p ht hy] no%her %ﬁ%sn 8% ’se%?x%tléme%ﬁ; Dbbibks treﬁ%eﬁ'ﬁe&h@ ¢eatfn mixture

race two enantioners can be separ at ed
with byeagmtmemmg ey tasir mepdar ethprvite separable gadoyirghproduct, unreacted

\ Laugh uch
startlr%dggfeéﬁlé r%agﬁé“agyé %Q&?Bxﬁ&%ﬁ%l{ de(:llQ%}nthoﬂude b§Bents such as

K
actwmmmolmlewwy ign grohmge rase, OEWFﬂléfﬁeé*‘tsﬁnatp‘(?H >flieggeeents

can bg NRAMS iR TR Sast JF alfdsic %a“t&rﬁaﬂl%é‘shﬂ dhdyaserif a6 (iﬁxdlitsmdtehe] binding
i st1 ngui sh_ ot her cglral ol ec asynme

reageplsr SR asy eBiRodics, Eidng B’ﬁieﬂ‘l?alng%}tVSt ?‘Eﬂ““’éﬁ Fugh raé u?ﬁ%w" ethers,
hqulcﬂl'xcﬁlliH Rh SRradtioR ARBMNETHIOBShORKI REATVENT W TH COMPOUNDS

00329 t e
[003%3;1\/ ent :\%kecggrh tgppr%pergtte methgg(nglu&g?m@én B%}%n&%](gf g{genl?tulr% of th
© mateRgeniwlifedr Foeakimple,dbsbes eomfdil aneldculy weial i ri@ﬁﬂ%swn and
sublnggi?qn:,] Z)trclzsgﬂceoor in¥Bke! of &);)O c?i[ma{l yé}&&;s Nk clﬁl"dﬁ@a?@g?a;ﬁpdét%lhty of

reoni ne, ual speC| i Ci tﬁ Ki nas An
| mateBs WOCRDOFUISOR ST nuditos auasdion. anddhe lka | Qe skilled in the ar

will %ﬁg/q&;h V\hcgés hgh%ﬂ&‘;% 5&‘316’3@@1@ defifh safpaneh,- of co npo un d

mniStered to a mammal in need  of
" [00324] eat neiasteregmenis migEnEanths sepFEed i Bl dafiyidyd) P'aatefec’mefs on

the b?g §8@§1@1r25ﬁ9§1@at1 €hemibH dtli'?é?er@% b)V He}ho@ff well Rn®dn (0hesd 3kftked in the
rtyr osi ne ki nases an t hreoni ne,

art, spehgasdry chg@}a:ptogrﬂ@by Fydop fﬂ?c%“ﬁlagé%ﬁ{‘ﬁaﬂﬂ% EF%\W)@)%%;[‘F&P ge S%Parated

by chi\RFtRRetE | shahtiomepicl Btury entand bli’aktemf)manc edxpeuby reaction” with an
sel ected from Formul a 4 or.a solvate rretak?lg)ra

apprcpmna{e,pé)&l@qﬂy aelyq SP"}:P(?B%% cegalchral sagf( ary rshcbhr a8 a.ch {ahcdho%r Mosher's
acid 'cﬁloﬂdé)y ad’phtahyg shf &lbﬂdtrecnﬁerk endroduleging (ege gu)rﬂla»bgmgb the individual

last?rﬁ?lécgpﬂégtckﬁﬁacé'es\fm:t\ d?% ure %nfgxt;%he{p r@ls& 3@9&(: of Et%cc%mpg[mdls of the

hreorii ne, and/ or
pres@:pﬁmeﬁmtm myy bk EmarsEsnesyGHe. tsbtiteiedibigris) @nd rscionsidered as part of

this gy n%on . Tg%%%b%%rl%{@%argﬁﬁ by bdeorh $hiff 84§ €k oimn.

eVI a e erns “"treat" or "treatnent" .
[003253f er t4 sdstereiseprrue-can pragtioraen supRantiglly dmAl &€ sicgeoisomer

may He o%eﬁ?(e%nf)}a}%sxﬁtnm 8f ererﬁcen%@ alighR \5 ® 'ﬁieﬂ%ﬂ dush & formation of
prevent or’ sl ow down (Il essen) an

diastptegmirs| ustpgcopticallyastiee wroling agassy (B 1F’®|B Mﬁ‘g’d@&ss optergpehemistry

A I Th&€INe! Yotk C 8994 eserhisller, C. H., J.
o LAy ob e SO0 el

Chrayaiggre O7SAA AR Ricemia Bituredt G érgg@ourfds of the invention

can gteaég Arhté8 dan(l' isQated M an§OLFABIe NBthed, ax’helu@iflg d{ig eﬁiﬂﬁatlon of ionic,

or sl ow ng of di sease progre Si or.at.i on
diesigreomris FABIVOH G SR RaRS e Breation b rer i EepafiEiionbr other

metl(o‘ﬁ%eti}e ForR@fidd A Sastertéthé@lc) comp@inderwitetchirhlaldbdvativing reagents,
sepa%pg ?o% g{eadg%steereomgrss a OHVCI‘Sl%lal "o %lesp%r & oi orm%rs? plel} ¥ separation of
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conpared to expected survival if not receiving
treatnment. Those in need of treatnent include those
weleadysai t h the condition or disorder as wel lPCaaS2006/044431
those prone to have the condition or disorder or
those in which the condition or disorder Is to be
prevented The-terns "treating," "treat," and
"treatnment” enbrace both preventative, i e.
the supdtannayy @mter @r eraicBedoséreoistmere dirgct 1 turrdert chirall GH@BiDAs. TRee: "Drug
Un ese " S
stereodipte) it FAGER Y HIYERIRD PRERERY. Wainer, B, Marco
DddmhdhtsWathd<@99§b fromtheir Cass | receptor tyr05|ne
[oosz}g; naseyi Al By (1)2CHiAsYerdotnerifC S de Dl Bt thiencAOBPORRGRN of
the present Invention are expected to be useful in
enantipericaily prterahinal brfsesfiusie aserycing apidice sPhedupgy STyypige, o-methyl-B-
pheny[@r?ﬂa%tﬁg (arfipiEidming), 2R R trk@%rtg 'c%?ﬁm"letﬁoe G@rﬁﬁ&ﬁlds bearmg acidic

nase. enzymes t he npounds may
functl@r@étv, tsuchy P%daf@exﬁlc(}% §“‘1 S‘F‘&!’@pﬁ%ﬁ’ t%@?ﬂ%’ew‘?{‘&s@lts may be

mducéd}B'sEBafr&é By Hab@sal ér?stﬂlr%ﬁﬂbnbﬂoﬁﬁ@ﬁfbnﬂ%gﬂﬂihyl mOneedamfn of the
such treat rrent Thus t h

optia] QWAL O PIPe FPEEOUT e HISHN £ £ AR Hehomie acids, such as
campk@i&hfoﬁx@ ra8id, @ftat abi8) @Rt adi€ldr dactic heidaai essiilz éd fddyation of the
inhiRition of Class | receptor tyrosine kinase
diastepgqmigriegalts; o {pe conpounds may be used to produce-
[0032a}1 ant ll\-ltpfnahi/efl}ar!ﬂt ingtbo {F)ethe subdiatet @dbeatesrleedis reavtqdawith one
'enantlQ%ﬁr [s) I nghrral coc%n;kfo%tld tlg m I B%Q@R:B err%yﬁaq)rs'(ﬁe and Wilen, S.

aAECEY d oun resent
"Stereorhegrittiyo rof aDeganisx rf@otpedidS'b Ibfému é‘é‘ietfl & nSCtnhe Inq-edP%ene. 322).

Dl&Sté?éOn‘Pﬂ@i%C %Bm Xurﬂlrso\éérfj' 10 @heNbY - %&kdgf earsfl'mn\é@rcefc&ﬁﬁdunds “with

. part I cul ar y I'n he treat nent d ass recepto
.enantroym@qllwepw hisel @,eéwgtrzmgv@ag?&ﬁc% asyBAntEY %Wé‘évree follpwed by

separe;tiaﬁ JBtE@ AlasteledBrs £l BArolysBCURId Shed Pdeor dpFidlsddadn@ntiomer. A
dder, pancreas and ovary. The 66 W 2007/ 059

5
methqﬂ@fﬂdme@s@ma% Pumaéfrrﬁbvaﬁel@k'as chirpl esiera.sueh as 4R ?8?6“ ¢
(—)me@t'hﬁ hiRoBrRact 8 the Pesersefd bhdgk, t be Mogrt e, Q)f—methoxy-oz-

e

r cell- proliferatiagn dlsea es s a
(triflugrostinphenyh .aartﬁaﬂx}%% e dsPegt Clgpr-o ﬁr%gzr %?rgﬁ‘l% ’oﬁs he racemic
mixtufe | Al BmalyRin ? B dmwtsb&ﬂunﬁ €S igrésefice 6Othet hhe atroprsomerrc

treatnment o

. érolrferatlve fd\%ﬁorder or an b
enantion)ersy ﬁ’iald‘aé?rff"“&r’ wta5l%, diasigreomets of GHPRIFPTASIFpFPaReEndg can be
separdt&tf P olatedabyl yorgfal-eidi reeerseruhiase clobmatograpipo tnidwirfg tbtbods for

t | ig
bcpa;g rﬂ%?ﬁgﬁ'g}{)}?(}’rﬁ%rc{ r%rﬁgtgglrls(fqg nloPneslehtﬁ) 8?71‘%?% T ug%eﬁl%d g a racemic
mixtusenof tavo ephmtrormsemu be abpayat@icyeybt ot egraphyrising 2 cmgjgsg@pnary phase

("Chr;'raE iliﬂ?& ?% %r%;i[;@ (@9})r d(rif \ﬁfotlgh w (C_‘Ihapman and Hall, New York;
' Okmnqtn,eir eﬁéﬁgm@gr,r(mom 5E3: 3753 18 aﬁnadwd[qma@ﬁzd engtiepgg|can be
BB MoREMBS With ®isymmetric carb
ol 05 SSAUGI S HBF RIS WS By o
atoms Such@s eptical wiationmnd girgyise HighioismS (e g., loss of contact
[00328 h' bi tl\lﬂs'ﬁﬂlODST@F ?@%@Mﬁi@ﬁwﬁﬂ@@r@@i@s birercrVIOLAH
: unor. _ce unors) that prolifera H
[00323‘9 - e%pe@%mwgm@s hitB Brseny BXGPHEn AR e Ugsfl a5 prophylactics or
therap\RE a%é’ﬁg %ﬁ'tx@&xr%f dReds&C gRURAld! by AfdduRitich rkﬁsﬁugul(aﬁbn of type I
enign and malignhant cells of other rollfefa
recepirs@ERsine kinasgsi ekl efbesringnthreopings iape/ok jdyak gpecificity Ylinases.  An
e-activation occurs; (3) a3y tunors that proliferate
by receptor tyrosine kinases; .(4) any tunors that




proliferate by aberrant serine/threoni ne kinase

activation; and (5) benign and nalignant cells of
wothevosprsel | ferati ve di seases i n which aberranPCT/US2006/044431

serine/theroi ne kinase activation occurs. [00335] In
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an
age“‘p‘S{ef’tSﬁ oyt éﬁ%‘ﬁ@g%?tggmhgnot herapy or radi ot herap
[003sp)ch aginastipioliiratiyefantnsepdaste dyep and wemawt'm[sofbes%f} as used in

i X) a 7 8RO 2R24&mple, -pl boplatin,
oo hebOATL Sy o0 (S0, i, e
cyclopbpupbamidesnitrogen] mustarg, fr@lp e!ﬁra lsarpbucl; byswlitign japd \n'%wreas)s

ann-rt%&%o‘i{%e%*tﬁ? e&ﬁ]nf&l@ ClRiRsifed HRR 'M%%ﬂo%p&iﬂmﬁme@aﬂ& 6nﬂ1uorouracﬂ
mor -cells ch as transfection with cyt oki nes
and tegafur, raltistexedfierhopexate cyiopigE RaRindg hydroxyurea, ©

r, one of ’316 preferred

anu-%éﬂéﬂt&ﬁaﬁc@osef@% SRRRES AL MppSitdtithTed.i23936% achass N-(5-[N-(3,4-

gy e b L S I PR S a0y

antit@R SO K tibRES %Sfeﬁﬁhﬁe alehdtyclihe lel hdrjanepin cb&nohefs:nusipxpgubmn
cyt oki ne-trans ted t

daunagyiyﬁlﬁ CHLRUPICI, § 1%, rgxﬁcim%mdlaecléactlf%xggcgb%@mﬂﬁ%@@ﬁ?eaﬁtlmltotlc
agen%'”(‘ﬂﬁfbxﬁfﬁﬂlé vih@ eﬁl&tkcndnjhlceowwumb, oinbiasténep Hiafepitsend jvéngrelbine and

taxoyéla ﬁ%’ gﬁ%l glt%/xo er ?{%lgc%q]er e 1 fﬂd@g f&e&aﬁﬁ%ﬁ etfoga%dophyllotloxms like

ies e cohpound of
eptoﬁcu;ﬁ}fe anklhterdipdsitey anisacnoq:, tapmgrag a&hy cappethecimyard gHHe | kmesm KSP
ch drugs are suitably present in conmbination in
mhll%{ fs:

ants that are effective for the purp oselnten%
[0038&Lor di (iQIcytostatimagsats sugipacantistiroghs (gqréé‘éﬁt’ e A, fjemifene,

raloyg{‘e%g ' ?1%?0|x et?eogﬁp%zfok%n%‘) 'EE’t'Ed h W@ce@tdﬁodmﬁﬂ%kumftors (for example,

or a solvate oI|te
fulvgstratrané: eotiandeiekys dercepmals, D Grcohiamich fb’ﬁ%’a‘f‘&gm {fideycyproxerone
acetﬁ@ CafﬂHb' AREOPRXM t Natcy38s:9104L11d61dPhen§ltiBhord)-DBR k6 B thethyl-3'-

(trlﬂuoromethyl)prop1onamhde)) LHRH antagonists or LHRH agonists (for example, goserelin,
leuporelin and buserelin); progestogens (for example, megestrol acetate); aromatase inhibitors
(for example, asanastrozole, letrozole, vorazole and exemestane); inhibitors of So-reductase
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[ 003611 The conpound(s) of-Fornmula | and. the
addi tional pharmaceutically active agent(s) may be
weadnomissiser ed together in. a unitary phar maceuPctals2006/044431

conposition or separately. and, when adm ni stered
separately this may occur sinultaneously or
sequentially. in any order. Such sequenti al
adm nistration may be close in time or renote in tine.

such ANEnad@itR} 3n®fp38hiahibiew st d Sthosef difdosedlia U.SarRiblitdtien Nos.

2004/ 5855 2Pt oR0e T 79BDIEEPR g | or der to achi eve
[00352he desiiiy egencowbich dahibih earapecdll nvasdidretfor eapods 2etalloproteinase
mh1b|§> S ebrlngrlrgap faﬁgnedgmﬁlgirtorgggl 1]|r8lf<m££§ c?é&%l&%ﬂ&%d%ﬂﬁ%p%r%cﬂon)

resen | ower ed
[00353Le to (ltvhmhtbqtm;uorﬁ eovale ficton fingtjererugl ps @P“'tlh@cliﬁréwtgbodles, growth

8JRRREEOTIN™
e

nmy
and tl'mamquijl gJ}tr\:@Fl)g Wu)gﬁ)gb ,5(,;%;3‘;&) 'qué]rtéqngferaéc F“ xtors, f}ﬁ%sme kinase
mhlbx?Jrg @rﬁi seRRdlhBtRfhe WG hh8iteS Kﬂoi/&{aiﬂw aHhieoFsSof ldfeﬁi(ﬁldermal growth

fcon ofibe, BHIEL GRS FB2bopo Dbl Teapphersl b RS-0
morpwmsis@pgiy)@u@‘zsmn-am @et‘xt&ﬂxb ahaed ssgmeln(z.tdue/namhmye) 6,7-bis(2-

d t f t I
meth qﬁmg&)g{l}méqoﬁﬁ-gtagﬁ%% uéﬁ@tm%? mgﬁ 72?,{)[” ne d%dac#]%n%l —83-8{101-0-4-
ﬂuortfpﬁétmﬂ-aB—ﬁmrphbﬁt)opdﬂioxy)quladzoby~4edxme¢ nEEL o933 i mhlbltors of the
platelgtt—cﬁ]erwe 1 gro%h %&%@&ﬂae[nﬂfb%k?f' o %epa%cy{esgro% ﬁl@f&? family; and _

lvere n alternation th eral}/
MEKambgbntersmlsl\ jag PRSR6YYt anagorpounds sichets thpsendisgiesed in U.S. Patent

pubhgagirgg%gggngr,ﬂ adm ni stered or delivered sequentially, .

eal erent injections in separate a%r.l nges. |

(00354 gendvhpntiaggiepeic agenisr vab 25 ihsk oY Ripy nhibit el if Vasoular

endofflORA %?owﬁfl feﬁ:ﬁff' Iﬂfoﬁ@idn’ffﬂ?e kA diaSMar bﬁdotliﬂﬁﬁl del | pk@ith dactor antibody
sequenti a , serially, wher e$

bevagizunahy %V%?"%/I@ct} 9@“%?%%‘.&‘“6? thogr,diy °5ﬁ6 f%Pé@?;?‘blécatlon Ros. wo
T3 S a Lty ot
mechgpism {5, xample: iAYRIAR BAPEYS ¥e L‘ff%'a chidy ﬁg%npw fhibitors,
COXC@ﬁihib&aislaﬁwaﬂgléihuﬁﬁdl tional drug(s) such as a

t her apeu |caen fo 0035 DM NI STRA .
[003§§hvapJ %u] g %ﬁ H gs\l /(%: atnﬁ compounds
discldsad fNPCT fPuBlik)&txbnENad VoI 991’(&!163@ Vﬁ@ WZ? dWDeOO/41669 wO 01/92224

.condition to be treated. Suitable
WO 6%@‘{432 ?’ﬁ\ﬁg&g/%? : parenteral (1ncluding
{00356)bcut afviip astisensetthermisc{foraexanipie, thase vdud are directed to the targets
nstecia% S8lch 8 s% zsdang{cﬁa%rrg?érmwéngé rathecal and epidural),

erma rect to i cal (includi nngJccaI
[0035Hd s u b(]vm)g;qaq: yherap}ggpmgqtcheq, mqhglmg OF Srastle GVA approaches to

replak:ﬂ Bﬁéﬁﬂ{ Ea{éé YerPR0adeRhd: 333 S aberrdnt VBREA D @r BRI IGIDE®T (gene-

e pre erred route may vary with for exanple
directdde erzymei ptoﬁyugfthqrw)rqugp}@m suclynasy ghopsy élS)élgn%W fleaminase,

thymdlH '&?n%ﬁ@ ro?qt Ba(c?ériay nitfotedufBé SEyher 4l é}ip%&cﬁé&  Mictchse patient

capsu , etc. with a pharmaceuti cal %’8
tolerm@pmmo@ecw of wdiogierapy syghs gmltl-dmé?%st@cnﬁ%g RS

[0035@ adm s intrRfbnPafeent eral ly, it may be formul ated
a pharmaceutically acceptable parenteral vehicle
and in aunit dosage injectable form as
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detail ed bel ow. [003671 PHARVACEUTI CAL FORMULATI ONS
[003681 In order to use a conpound of Formula | or a
wphearmBesut i cal | y acceptable salt, solvate, nmetahsbioso44431

or prodrug thereof for the. therapeutic treatnent

(i ncl udi ng prophylactic treatnent) of mammal s

i ncludi ng humans, it is normally fornulated in

accordance with standard pharnmaceutical practice as a
[003591har meee ummpabthempp epbropdiss. imetudingi oy emplsi ex-vigpeapd in-vivo
approa%fne R3€inkRYRhE MRnfulSeRicts o paid Qﬂn@r edie) SRA %'dttifaﬁﬁtctlon with

onposition that conprises a corgﬁoun of the For

cytokins yeh 85 SHEHIPHERD Bt ISRV 4 BiefTRaDPaNS A oPAgE PaRY Simulaing

factor, bR E@d&:&eaﬁé PREW gherdyh SR Sdched B uSiHE BrahF It mdunb célls such
armaceuti cal . acceptable di]uent ,or ca

a5 oygOBBYBIcslsd i e PP HS1; DI GRS tumor cell lines
nd FBéGlﬁHslu@lﬂ an@-idiowypid hatitedies.dosed and adninistered in a

} alj{ OP j l'{ E ]’gso Cen{)(( %I e ph rﬁm%gé{ﬁigaﬁ’combination

(00360, ) sl %%F'@P%cgm%gt F 8%P% % i i 'SF rpa% on,

formuiatios bsdasirg ragitden gmmemry ptiagies tethe Feopaynd of Byermula I'such

that th%? BS indF £o%e1'sgﬁ/ Af{éclt JA%P? othtg.;ro rg'u%h( ti:lrdgg %l'eus‘élﬁalag E‘m&é{t tn{ &thﬂﬁatlon mn

rder be t1 cul ar bei ntg
amounts that ard effe¢tive few tha mempseoetﬁ@ﬁe@r éwcew"tghe anQthRnARREGERP! the present

mvemgﬁ{ dr@xmles J&%}&)@lﬁéﬁ cd?lflprfsl?l? a@bﬁ@élﬂﬁl" of FoRBulg Lt aBblvate, metabolite,

I very he net hod of admnlstrat|£
or phqrmeceyawélwpm@@ab&r salf @ppietiie thargabin camyingtonLy ith & sqcppddrug, such

asdeskﬁﬁéafheﬁe% medi cal practiti oners The therapeutl cally

effective anount qf ec dto d i ste \
(00363} 1| Mg SPBRRE By o B s el FERT AL AL gy acive
agent(@) fiafibd aﬂﬂﬁhi@lfereﬂ acgaRa iy a uhlarp Iphuemniceutaetdngroaition ooseparately.
treat, the d

Th f
and, lhagéﬁmuaﬁereg sequag?lg é}rlf %a{{: g? u? lélln ult%neotuhle R cﬁ.l ﬁgall n arg order
Such eamagal hdnisttaton may ibdelae ueasueloy rcmmerloltinmbl ”él_le dmgeof the
compoundg ? rof %‘g ul‘ra‘l ridan'ﬂQhee %gg%q‘;%ﬁgﬁ{?ﬂeaﬂk tf& Fg?éltfv@ Qﬁﬁ?é@ Sthdbfiistration

e conposition for use
will bhsa:lenterd mgrqwsmmm: the desined pambinet tbgrpp%e eHect. 73 WO

[0036§g07/ 028ratfe %&%p& Fddbve Eﬂd%lﬁ&ﬂegggenttssoarg’%ob@ﬁr@sently

r in vivo nistration nmust be steril
used andama edew¢res dvastorthensmbined aeticatpmerepd el the Bewlk idesfi agent and

other Weﬁdtﬂér&p%hﬁ@&hemf&Hgd'ﬁnéit?fl le filtration merrbr anes
he cor{Eoun ordinarily can bhe stored as.a

[0036§bn‘p05| P GAMbNAIg, ISToPY Fet MBYIHE [ PPN’ Ghd agovsnsy“efglsm

the eBEH @OMEvedSRhdit ihe MictitORgéditnthRsdTRigeméd rsagrea‘tartmﬂ thiei somSof the
of the coppounds of the rE)c%esent - nvention

effectﬁ ,tlgf, ssults ropp L\;né'llglt%gon}p&u §e%am]telg'y pAegyl‘lgfngth e¥fect may be attained
whenaBacfivs ingaddients ar& @) xanillacd andednpastaed of deliveredwinaulthneously

havi.ng the .desi r f. purity [Melsk
in = G ATE: FaY ARG 0! SPt B b, Soh AR sepurat
formlatiohk;&r $3) lgosorrqmodm sgintens Wienldeliersl io Réernatigndherapy, a synerglstlc
effectr:raa)g ga:izt% telﬁ%}egr rr: gncp%g’nc{s]a?SQ;fm i]ig’%pedeoq dtef fe'?ed sgaﬁélntlal@' e.g., by
different] injedtigns vid exeparate Sannaquémlgsnmil dwiingnalterstion | tagrenyn apngffective

dosa% of VG GLEE Eﬁ(grecﬂ%&ff ?g?cﬁ%m@mheg%] dgﬁﬂ? I AL UrsEriddly b)ﬁﬁreas in

pBF OpFl ate desir gree of purrt
combinatibn therapy, effectlve dosages of two or more active mgredlents are administered

together.
72



physi ol ogi cal |y acceptable carriers, i.e., carriers
that are non-toxic to recipients at the dosages and
woancraisdrsat i ons enpl oyed. The pH. of the fornul aCTar$2006/044431
depends mainly on the particular use and the
concentration of conpound, but may range from about 3
to about 8. Fornulation in an acetate buffer at pH 5
is a suitable enmbodinent. The fornulations may be
{00365’{ epar gk Jef Bﬁ]&oevaﬂé |;Q£b@ht m\astwnutcmorbeamdedn for nggample  in
ocedur es, or exa n‘ﬁ g u{ ruﬁg subst ance
Comb'élﬁt‘c@ withasisiona dires(s)sHeh 35 20Tt i8R Pon or stabi | i zed
[00365P" Im gfthmm'gmwm C(IECOMPQID@$ OF  FORWATLA.ARL
odextrin derivatiye or t
00365 ety Th SRURaMbeY [, isfidp ity B oARREER, Py roue
appropﬁﬁs enthe cohditoe tobe treated. e&mtapleenutss ifcDEi8 77al, g‘:ﬁgnteral (including

subcu %\Iﬁgynllf%%xﬁgcta arrI i%'{raverlolléJ lgﬂaaﬂérlaqxlﬁ{r?de%ﬂta Hﬁﬁ\%e‘%llénd epidural),

transdeamiipeathl, ofasztlh@ppqab@miudmg]bmi le qughma})g vgjﬁqlq ;@Haperxtoneal
mtrap%?moneclﬁg gndaﬁlganagglnelrt il iﬁe %F{Lr@&h@@ e R refRkrned |r<Vtﬂé1 hfay vary with

| zed by persons. in the art as

for cxampiahe condisen adtheresirtned WS, tirsroung 1o @%ﬂ‘éfséfl“’d orally, it

may bc’eaifo?mﬁg’éeé( QQE%M& leRp RN telb X 1. WQQﬂﬁrrﬁ&ﬂeM@cﬁﬂl@ ac&dpedbleamrrier or
wat er and er non-toxic, sol ven t, are seo}ubl

a
excipigng c Wiiege 15 GREtROMNd dg, pqmipjstered %%'B'E@F of % 1oREy latgg with
' phanii‘ﬁ:%@l’ioall?téé@d’iﬁéble paegira nehily and in pobyietdoydgenimiegtapleofosm, as
% PEG 400, PEG 300), etc. and m xtures thereof.

deta“ﬁ\@& B‘f"abl e diluents; carriers, excipients and

[003agabi | |WWHW¢XF@RWE@M&MS at” t he dosages

[003 d co Cer}{ sgg%o gghr%yd&q)o rﬁ@lgl'opglpl-l%acgﬁfcgﬁf §cc§ﬂ:«t§l§lc salf,

4 phodPBhE TRt and ot her .organi ¢ ac
solvae mctabiotieentrsprodro tiéragf fs dhsy BEEPENE EPalmeDt rﬂé\Clﬂdm pygphylactic

treatrg?ﬁ?f) &F \ﬁ%ttrllﬁsﬁ eaﬁ'&}ng 3m26d afec M!)l%zﬂ?t ﬁYt‘r\QﬁbeiWn accordance with

Nl um ¢ hexamét honi um chl ori d
standpeihptatesitisal &?tﬁc’é?q e PhashzerHen) cORPeHtig %G%'H% ffpihis aspect

of thp H{v¥ht|1(91r therd§d 5%vx&h%ﬁ¥mac@hﬁdﬁ c&ﬂﬁ@ﬂﬁﬂﬁthﬁ%;ﬁ&es a compound

par ahen; catec
of u@ym%wwgngq apémﬁgmegﬂgﬂlly aé;ﬁgptﬁk{]% rsglé,of(;lyatf: Owe ?Iétg g aprodrug

therebE 'ugikko&étﬁﬁswﬁmaph@ﬁ@wutlaemyraesep@umsdxluepodmaem| des:

el ns, serum a
[003$%mnog'[ 1{9 afrﬂ eu VSPSIBR?ﬁmﬂOé‘S o?lhegTv%ogoﬁg%ﬁg&Q% dosed and
admiRﬁPéfédSﬂQQﬁélﬂ&é43.l ampﬂthty,mbn@ns'altmdnsaszhedulcs course, vehicles and route
of ac&?ila%w tﬂ(?/ | D Xﬁs&il I do.g_‘ ﬁoo%mmﬁé)lcflcﬂéﬁlg§ug{5g?ﬁsl ﬁ)’é%ﬁhﬁ@eratlon in this
contdxy Kichrie tﬁ&mﬁ@nﬂmmrdhfbpmg itrsated, the pajggxlmmatgmblpemg treated, the
cllm%ail ﬁ?x}dj % 06}1 thie ellnd vnci“imiJ gétn:g% g‘lel‘&i@ &f tHEERSE,; thEite of delivery of the

S such as EDTA; sugars such
agengSthe Inigthars ef admnmtta@ilon, theesshedding if @mlmstr@ﬁom and other factors

dtob
knovgnb{%pxpef gamp %tlﬁ%ﬁf%ér tgtgré %‘t‘iggo] r@éfg Xg% &iﬁgund'{%tfﬁ{e compound to be
admintarecowilbasgavirmst o sycls sRohiders VRIS PINIRETY AR Rcossary
to p&%%gméh@r&% ot Y&QJ th(apﬁli-:t@rder-rh?hé QbMpbualdl ONtheBr¥senl Sfvention is
e

one or ndr e sta i i zi n%{f ents, ur f act
o G ape

typically tformplatgd rnte, phaimaseutisa! I‘fb’s%ﬁfe t@rﬁj?‘é‘ €0, gasﬂy controllable

dosagé' sPhE qHégm@g@Eﬂa%le fRESERIoMPLiANE Svithaé p&mtbaa tegimen.
aqul ng agents, glidants, proqcessi

n
[003@8] or anfke commesishR for ;H'éer f‘l?Fﬁ”hg‘saﬁée%‘frgblyf PSUIS i nB‘ particular,

agents and ot her known addi #4ves to




provi de an el egant presentation of the drug (i.e., a
conpound of the present invention or pharnmaceutica
woanpaspiston thereof) or aid in the manufact ur Pow/USR006/044431

t he pharnmaceutical product (i.e., nedicanent). The
active pharmaceutical ingredients may al so be
entrapped in mcrocapsul es prepared, for exanple, by.
coacervation techniques or by interfacial

fonmﬂ@tlldﬁm?d bezwet Gt invBio aemmamon it loxggerie h§haheitérilizetien igreadily

accor%? 5?8%2 Se[}%xrggf:eag%gkrailﬂ VePg& Qlf%nlé gﬁfalf%laa ng?{l%'s atrRy compound

ordintilyi sasfoy seysd s sélidcompositinel e lydphgized ﬁ@mUIQﬂOBLFmﬁﬁ an aqueous
m crospheres, m croenul sions, nano-particles and
ﬁghocapsules) or in macroenul sions. Such techni ues

[003Hie di Rbhwsasutioal Ifegmut?glpaw%themmpﬁ%’étﬂfﬁh%Pf%?} diysgton may

be p%%aF(il b 'Jahgﬂs ro%&l andAtypéd@f idm%ﬁatmﬁ |Hop@§aﬂﬂﬁe a Soxapound of

vesl cl onposéd of variqus types of

Formulrodhavingi dee oAREITeH  Sereeacta i B | PUGEdlY, Fb gpied with
phanﬂgéehﬁ@arll& Qfceptablel Gilusins,n c@ﬁlew eewmﬂ:uncds sehbilide s €Bemington's

erel.n and, optiaonall eut | c .agent.)
Phermciaro e TR o RERP L SEERSH A 9 (it
form@latisk) GEfhillad ;ﬁ)v&llel' &)feern faqlreﬁwd $c(bm't;on5| Forlmmtativo mdpebé pmchllcted by
arranqﬁnent

m1x1%gttag? % t%%éaégg abﬁ%&gpxé)ﬂxatﬁ gf-la ax%dS at thé Qeg§%§ &e(;_zrree of purity, with
physkoddgitallq abcaptpleb@mxrs &, e:drrlersshqittaaqw@-f@x@ﬁp recdpigyfts at the dosages
and %}%&%grﬁra?ggs %rﬁélggecﬁe 'Pl:i}@ gﬁrﬁ‘tthco Fsimb REbAY dEpen8iThgiIyeakhe partlcular

rophobi ¢ pol yners cont ai ni ng
use amdrthmmmdem!faﬂ%pﬁmnaﬂqundmt S1RY RBS RO 2508 3 s 87 SPrpulation

in a%ce%ﬂ?gggerazft?ﬁ:lj(ﬁ a s%ntgole ebibb@FhenO! THE ErMGREISHE A8y be prepared
’ stal ned-rel ease matrjices inc

using WVGBQth‘SWPGQ‘Qﬁ@‘W&rP“&%W eFor example, the gulk drug substance

G.e. * gn&%ﬁﬁ?@ﬁﬁmlhvémioh&ﬁrs}dbﬂtzed forar of the compound (e.g., complex.
: i nyl al co

wﬁhga qypg)dg&tgy CE%UFMF@O %%foxtn a‘?’ﬂ'{%s?‘ﬁ(t@n ggenaflls W %C.ON%d ina suntablc
solv&ﬁfim}re%é%yxlcelofghélbx&ﬁ&teeexdmmtﬂegr adabl e et hyl ene- vi nyl

acet at e e abl e Ia tic_ acid |y
I“‘”&&bol yn%“?“s p%ﬂﬁlﬁara%ar?ﬁe eﬁ"—:b‘%ﬂ"‘l"ﬁﬂgla Ivﬁ}]g%t)ggil upon the means
and ﬁhl@bﬂﬂbh ehizh thecc:rmmmd aﬁfthd @metentinaeitipngs heiog pepliedi Folvents are

T
to bé Qﬂmﬁﬁstémmm aofangmalp olmgkmersd, By meatsq arprpniexic gayqeus solvents
suc}1 as yv\QteggxIQ i bieo R toﬁg“i%@somapg’é%ﬂublef &f ﬂh@fbl@uﬁtv@tfei’ | Suitable

e preparation, such as a steri
aquma solyents inciiids ayatere ghanaly graeiiens glycaly P§IY§W¥GJB‘F1 & y8ﬂ Sn(ﬁ‘ﬁ PEG

400 b?E&O (?Bgl @t‘éegn@%%gésnﬂclte@f t eckitan® daaénts)Sdafgerk, hﬂ&:ﬁnents and
ulta dlS ersing or wetti ng a'gc?nts an SUSrgq gﬂdl lude
stabdgsmase DT@HC Wafs‘@p’&@té"ﬁ“ ferflosagreand cRGemra “?*Pfee R 8¥‘id|= ne

butfelt £ch AP pRodphiie AkidkicOshd"Biierddrganib acids;sdntibkidents including ascorbic
i njectable solution or non-t

uspens a
acldpmdewp@po‘iquey péeéeré(ﬁt(l\é?a' (éucjtl :Fsﬁcécﬁzltdeg)ﬂd%e]ﬂvé%etnzylsucxﬁgmum chloride;
hexRAEHENOR dhlbrilied berdydikaniet emoﬂue Meegpdtioathnashiaride; phenol, butyl or

beng%?ﬁéhogzeﬁ{(ﬂap%s bsé’ngr%I t‘éafacce ta ! era%ﬁltl 8At§q§109nl%sorcmol

cycRAblinb R B-RAEnIS &icbﬁl-@eﬁd))dldmmldcolar deighn(less |tlmm abbnt 10 residues)
addition, sterile fixed o

polmp@ear%nsa SUGH @8 FETUR gﬁj’g]d%n%“"ﬁ%%? q}i'xlm%“gélloxm% hydrophilic

solut
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medi um For this purpose any bland fixed oil may be
enpl oyed i ncluding synthetic nono- or diglycerides.
wono@rdpisron, fatty acids such as oleic. acid way/US2006/044431
i kewi se be used in the preparation of injectables.
[00375] ' Formul ati ons suitable for-parenteral
adm ni stration include agueous and non- aqueous
sterile injection solutions which nay contain
polyn?é?!é bicBes %g%&yéﬁui;dixabﬁal ahded sridsosiciabs ghmbbe, s‘utauviés ;;faf agine,
whi ch render the fornul ation is t gt tes
nistidgre, (HEN Tt B LB SIBLERE TR TRRUAEIh dh! OfhcP! @Rhyara
inclufia g -cRIHIE) Usarmibsy, idr alestrbpe pisilasing ammte [suetaps ERTAjgaugars such as

sucrcgt TRaR o} dreaeispe B, 30fbol tﬁit%anhg GoE0bfs sh0E Ghailhe metl

nvénti on al so in a form ™
compiéiet z@bg £ anero(eha bomslexes()‘f md/gxrmmpp@lc asyrfpggqttétsgch as TWEEN

PLU%&@E@ g ca-n%o?yetiéﬂ%ﬂ é)l colcégl%gper Slfgﬂ%{ﬁﬁﬂﬁls QhayOAlsY include one or

wder s or
mored fsﬁal)ﬂiz&% ageHtslp Sudiact@its, x weging  fagents, o bqbélngtiqgs REPHtDr emulsifiers,

suspm)érr{;p %%egprgts Prgcr TS gﬂtﬁ&%%s§pag’§in§ ag@ﬁts 2GHRAS pRicessing aids,

S Or s’uspens ons adm ni stration (€(¥
colonamh,ak\awtemrs( fperfumicrnpbants slayofing @psntg 204 Ruker PRy adgfitives to

prov?lfa an%qé%n@?{egé%t ‘;iofheacﬁiﬂé @'eSt& @I)rh@dﬂmbyof the pésehtainvaition or

e as finely djvj o 0
pharB8ag¢eutitsl ecoph)gplﬁlﬁ@ dhereed | 9n angcleegmtz a’g?@ %f‘%l ﬁ EI%J Pharmaccutwal
prodg&m &1 mb AR, | PRe adiive |pH§iﬁ1acélﬁfcala)ﬁgdémlems maye.'rll;o be entrapped in

I'Uent's such ‘as | actose, ,sodi um car bon a
micrptapeppratrEergred. cBrc PYATRIEr D8N &P%°" Vﬁfz}%'h utleg}}m 1] : a°‘§ 8T interfacial
polyﬁllleﬁia{t‘bﬁ,g fd?ft é)&&pﬂ’eg G%%@H@F]hmncbsm o teglati-ngierogdpgules cand poly-
(metgglml@c%lﬁtéh anro eﬂ gl Eeﬁgecpgay ain rcgllfbldall u&‘[lé Cc%ﬁx'v&gr systems (for

, Stearic acid )
cxant\;ﬁEC lipdsemex, v adlbmrinag etitresphech, amlgpmmh@ps,prwfpamcles and

' nanagg}?%%mggglnéﬁl@épggﬁu%%q}san@ ﬁ)xﬂegﬂxms a?é‘cxhsd@s%d in Rcmmgtons :

ornu ations be uncoat ed |
Phamﬁaétedaleiidldmes i@h wdmohyoﬁcﬂem Ed (il %Mt e“g rUROSORE alfdt st“l*?é‘ vesicle

comSub nl%usa%fp% %Ef'l hBJb‘ﬁoﬁ&Eé ‘é@d/bﬁ&lfrﬁﬂtaﬂﬂhvﬂi%ﬂ R wiseful for
P?]sg TOI stin or to i nprove thei 1l
actietrgbif i ydregsoeh afg?péh‘? a?RE@OUM’f elicifapd CHRTEin anghg optionally, a

chergaﬂ%( E]gbtultlg rﬁ%lbrﬁtg Q@ta' ﬂgm?rgl@ NttheddhRhatedoias h}ﬂﬁﬁoheka’re\MOmmonly

Conpositions for ora
arrapgedtime bfl@fﬁﬁfq;maﬁglp,élrgléqré? the lt%dp%-mnggm?rﬁ o¥ Rﬁfobgﬁcn?ﬁ\em%ranes

[00335’ ive S{?Q&lﬁéa-@f@asé §re§5h9éﬁdns%ﬂ&bnﬁi&und’$edﬂchmhladI may be prepared.
uent, for exanp

00.7/
Suitpighy exmpierseiouataned ‘r?:lﬁ?sﬁd’ﬁ%&aﬁ‘tm&%l“&?/\gf‘nseﬁwgs‘%ﬁe%gé matrices of solid

hydkpabhid po%eﬁscoﬁfhﬁﬂmg a|cﬂtﬂpﬁurﬁﬂc}$ﬁﬁdx’mslaﬂn W\Mﬂho‘hattlh@ are in the form
active

of sggpeﬁegﬂ&lps Oq $ f ?rp:au?r mbcgcr)caf)?u cs’ or I?‘IESV gf' S alﬂéd-re%ég? matrices
incldy) e@M?esﬁdﬂéipﬂﬁ’ﬁfngB g(émeralahgpla;ompbn(hhychgxm){l\y@thacrylate) or
polﬁ?m&g&gggas B&H{ﬁ ﬂges éU Dpmergd { 2138 lt‘)gg:%h]&?ﬁxew def.-Q@mic acid

érit's,  such’as
andcgamlaﬁxgmgetmgllumidm Inoeeiegméauhyttbglpme-wnylcpggtate, degradable lactic acid-
droxypr opyl net hyl ce 0 1MIRRE@bI h
gl}"ﬁ%‘Fy@‘?‘e( 'FOPBW?S olﬁelﬂS gtﬁem ]?Lr?g%%@a?}dt%?@ tluJ?:n acac |m crospheres
contHoSRE65 1abtike @crxd-\ge,stcblm geidg@polynenehd é@)pfqhéélapﬁﬁﬁ) gpd poly-D-(-)-3-
condensati, .qn pr oducts of an al kylene oxide with fatty
hydsoxyQety{if 8¢'dexanpl e

[060374] The pharmaceutical compositions of compounds of Formula I may be in the
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pol yoxet hyl ene stearate), or condensation products of
et hyl ene oxide with long chain aliphatic al cohols,
wbhanomseaspl e hept adecaet hyl eneoxycet anol, or  PCT/US2006/044431
condensati on products of ethylene oxide with partia
esters derived fromfatty acids and a hexitol such as
pol yoxyet hyl ene sorbitol nonool eate, or condensation
products of ethylene oxide with partial esters
form @érai sterdlefinjentablat frypaaatiods swahdashe gletibl ingaotaplir aphesys $rooleaginous
suspeFBP BribQLAShIN] G SORPLA JRORMLR! o ERG G IOHS tose
suspensi ons contai n one,
suitalyje eiwpxpmg veg:e(tgxgcageatg angdt shlwengmgpa@ptﬂ whlch have been mentioned

abovd®- hﬂsier eeeylbee%%me ,ﬁggamfa,w AaPtagso sUch s@meaﬁﬁs&mg solution or
acl ), coloring ents, avorlg%aents and

suspeggign ibf Pﬂ'@"‘%‘g%?ﬁr%“%%@lﬁ% ﬁccsetaels Gilyges or §%l&@ﬁaswphes pfolution in 1,3-
butan%éil@ﬁfnt Frepared bODBRPhIlIR Yovedes. pmﬁing fife d’EBé/ptzklﬂe Vatiod atedivents

endi the active ingredi in
that Ty 53 GRBHY Sl uaaet; Ggirs SoBoD dngotoriis el BFiprigy Solution. In
additivag etile 6ixed ofls rhdy aorviengorally diel erﬁﬁhgm agl sdlepmk cbr suspending

mediFrﬁIr ?&I‘emn%%urgg% r?fqy é}é(r:n Hcg elESI g\rll\g errﬁ%%oa/gd mclucdgrpggsl%ﬂ{%g? ic mono- or
diglyceridgh. alncathdition, Sfaﬁgtaerdsnfgmh ageoler. geud hnas likbwise teetsed in the

. flavoring agents nay be added to
prepa?Mon%ggPﬁgctaﬁ atabl e oral ‘preparation. These

[003'656 MpoSi Eqrmnbltlomﬂaau itplele fppasenierd! piministratiqidinglude agifeoys and non-

aqueﬁﬂts{erﬂ’é(l gé%mm SHGRORSWIASE REP Lot lafli- o&QiQn%g llihffers bacteriostats and
er si wders and granul es suit abl

Somiﬁ\é h aendsh theoﬁonahlaa%fu setegic with tenblpeh 0691% tn@n%bfeﬂpeﬁm and

aque&fs At R6n-8QRBHA seMicC Qkpasibnk Reniae tralCinc RAE adkRAling agents and
ether with a dispersing or wetting agent,

th“’k%rﬂg%%%?&%g agent and- one or nore preservatives..
[0037&]! t ablehe dakhﬁ:psmsnm thE invehiidnNgPapgien bs irtd eorﬁuﬁmamdlfexgoral use

ents are lifie t hose -al r ead ment i q
lor BT AP ER e BRbAT SOby TS UES cAuEREn Phayly suspensions,
emulﬁlbmj drspaglbampbvmﬂmﬂ grgnudagesyreps ormhyn_ral 0 tdpdead nes@nt example as
crcan[ns % qrtn]sntl_he U}?r eoglkI ;'%Gf% 81?1?91958 prlg&glfiggsl)%fb\?\gfhénrinistration by
mhalenmﬂ @mroaxsmplﬁmg aoﬁrlle}'y pivided mwertxe' zliqrédyedradolle fayi ddmisistedtion by
insufﬁ§t1 eerxtn_%‘eQJs alé}g\gﬁ{}hﬁdgdé wde a mneral oil, such

) exa para Inor a mxture of any of
[003'{'7ﬂese Syitablgb pharmapmittisalhyacseptalje nexsinienys ter & geblet formulation

inclu@ FIPERmpIE litkralienRCHbE b RBioSL RBAiISMCdArRRal U&Qlcﬁﬁxﬂ&lh%sphate or
m tragacant h, naturally-occurring phosphat i

calclwa@n%sgatgogramﬂ@m andglisintggrating ageatssugh ai)%ﬁft‘ |55irch Fstlggnic acid;

bindifle abdtRé such Asfapdtt Yorehdlss aRetsREX hOhagREMAY diflsie (diQkic acid or
exanpl e sorbitan nonoqgl eate) and , 77 2007/ 059257

tale; P@??WS?@(?@FWMH@PS %Mo%r@%tty Srhydraybienzeats s and antizoxidpnts, such
as adaaﬂbtd adidesTal& fihilatdi’yhey Ge QnbstRed UE Bod&d cither to modxfy their

dlSlﬂ%ﬁV 1§1)1( g grtm ghlggles bsgg)réegllf teﬁ %ﬂg’%g |o gg a‘&xﬁ éc-:rtgv%d elrrl%lreglent within the

gastr@ihtwﬁial atacl{ or tagaipicve thed3IBBillitPuhdnes apgedraftbe, Xh redtheiByase using
at e

t eni ent s, such as glycerol,
conve'}%mﬂ?'l Gh ngg?%?eganggoorcg‘?‘f%ﬁ Wé“ﬁ%‘b‘%ﬂ igthe %f? sucrose, and
[eo3T8ly al @ommﬂtmnm far de:huulscmuy be pr #eeforatofvieyd fgelauoroapgples in

‘fimtg or,.col. on(p&aig
which the active ingredient mlxed with an inert solid diluent, for example, calcium
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[ 003841 Suppository fornul ati ons may be prepared by

m xing the active ingredient wth a suitable
woae7aspistat i ng exci pient that is solid at ordpPOo&ng2006/044431

tenperatures but liquid at the rectal tenperature and

will therefore nelt in the rectumto rel ease the drug.

Suitable excipients include, for exanple, cocoa

butter and pol yethyl ene. glycols. Fornulations

carboﬁdﬂé t&mlﬁnf}ﬂfosiﬂ@@dz el kaakhyi ¢ti &t saft igolatimeppddespinewbithettle active
pessaril €

ons S or
el By PGP HTAPHEHE BT hr o1ty P, of AR
[00379]:t i Ve Alqignadisespensiansh germmﬂyl epains ther activpvingiedicpthdn finely
d é O bet aﬁﬁ p\{‘/iltl?t gﬂe 090%5 Q_LQBérﬁ'i?A f&%m&' astulcﬁm§s sodium
powdergd n 1q® PEANE, Oi ht fen s- and aqueous or oily
carbosphethylosiBraze, mpﬂw@lumg hmyxmﬂraﬂhylce}éﬂ%t apdiue Bipinate,

| G TERN Veik & ts such
olwlna':i]ggnlr@ﬁdgﬁ% Qﬂ?g:%%%c\aé h aﬂg éggfgx at%g&a ’1 d\%sﬁ?gcl Wgt;tm% Ia eljlesnstuc as
lecithirs iongrondensatinn. eneducisr @%é@l Lﬂ”@§°‘WeP¥‘d° KEhfatty eife oy example

polyo[xgtg§§§4 s@ﬁﬁ&s'&' Q&rﬂerﬁsﬁﬁor{ RGREaI Hﬁ'etl@ﬂslﬁb Nb5ld atutm mong chain
m of those transder ski,n is of
al1ph4tl11>a41<=%l10@zs Vet Pxﬁhﬁmep@d?qﬁﬁgé‘cwxéﬁeéq‘ﬁga S %‘WF'TS ‘i“H‘ Pﬁ’g“c 50

ethylé}{e oxid@03&A] parttEDre@H:l'satdbﬂﬂﬁl Sivint atblte dobds and a hexitol such as
i nt rapul mopar,y or ni.strat

.poly%?tpylepeescgp%cg r‘ag}oogag‘gn%rl con ws?t proc#]uc{e}. o&?\ﬁgl%e oxxdg 6)\6th partial
estersmié‘rma Sfrdrh ety dbidg apahexiod] enbydres,| ﬁq»r axamplage!ysthtylgnersorbitan
monT'leageO qﬁ‘f’ ggg%o?s %rg%régml)& r]n%‘; gﬁy@%t?n IH\;&% o Qﬁ‘or& lﬂ)‘?@e%tl\%s quch as

mcro
ethylasipropyt phptiokybenagsited antieaidants dﬁuehrﬁsmfgwbt%mqloagallormg agents,

ﬂavo?gssae%?ﬁ,] 8nd/$ SwW eﬂetﬂﬁl %5199 UI ! %g%@rotsg' %aéﬁ’lb‘ntnne S QsStain@).

Veo formul ati ons_ 1. ncl ude
[00380]ueou ity Sl@?pbr}m% Inoyl fesnformplaten &y susnepding g adiveipgred cdient in a

vege!: g{er&'l dh%sara%mstcﬁpl)ﬁvcf &, s@8me2Alor @6coﬂbt/oxl)ﬂﬁ\l&d£fmneral oil (such
tration nay pr épar ed accor di n

s A Ol T WeR G PSR 5315 SO AP e ey s =

e bees{vg? Wéﬁin%%@iﬁ al%U}de @%&@ﬂﬁ@ug&iﬁs sieh et afosé ectwsesbove, and
hhe t r eat ment pr ophyl QX or der

ﬂavqgrgg EEFIRS® glab'éqeoq,gdetf GR)BI@SIPB-PH:@. aézﬂo & Hr& BIFPFE g?n These compositions
may € B}%@&béd BYithe@ddition Hﬂhrﬂddtn@(ﬁ){)ldafnowcafap kicoelti¢ and.may be

ckaged var | wa e
[003Egt hod B?Bﬁs‘%&ﬁ' pgﬁ egrfui@eﬁ N :?ag ?oq &Eg&attunx of an aqueous
suspéﬁlcﬁr byt ﬂic&dﬁiﬁfonddat‘s\t/aitbbgﬁnbmﬂy cantainnthe udeveammdteat m»ether with a
h .
dlsp?rg\él " a\Evfl gg Ia}ggdt ! er%n@gtg 'aa&@agu IH'%drﬁ?)Ireservatlves Sultable

Oh h a or m
dnspemg abrmergingr agentd onck rsgmnmog aglenss earg kexempdified) byh ghogg ralready

) [

e BB 58 gRNS55 M B i i o
mayalsodelpesentpl asti c bags, nmetal cylinders, and the |ike.
[003-§E§ecoml“ﬁ'é B?Jnﬂg@éﬁti@!al% ﬁgﬁh&%ﬁhe BRI @5}05’[@0 be in the form of

nbl a 0 prevent I screet access to i,
oil-inovate ey lsignst Ade piy phage mayhe ayggstahipail, R a%%lﬁ@gxlﬁ)é prachis oi
or an{’i}ﬁ QPBﬁ’ Sy %ﬁqlg]tf&e )ﬁ%l@lld@@ﬁﬁramﬁa& ARBahleRTant RE these. Suitable

confents o contai ner. The |abel may al sq include
emtdq@:txgpargeaﬂs anawmbei fegsxample, pawALY-aeUEiIRS H‘HVS S spgum acacia or

@'rﬁnﬁg n'aﬁré!ﬁ"—&ccgﬂﬁx pREspRbidek saISR s6pMbeaaheEithin, festers or partial

ex

seal e es_and vi aH and
esters derived from fatty amds and hexitol anhydrides {for example sorbitan monooleate) and
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may be stored in a freeze-dried (Iyophilized)
condition requiring only the addition of the sterile
woOiauidezarri er, for exanple water, for injectiPomus2006/044431

i medi ately prior to use. Extenporaneous injection

sol utions and suspensions are prepared fromsterile

powders, granules and tablets of the kind previously

descri bed. Preferred unit dosage fornul ations are
condehé‘hﬁﬁﬁ pﬁdalnbtaiolﬁ ithegsadd patiblyestboswitl ethilehe owide Isyclsaspayseethylene
sori Gt IS Sy o5 ARABRCOBEA PG onav
agmnsnvent|on further provides veterinary conpositions

[0038§grgr ' §gﬁ8 s Zhd eIBATRMUYL BfmTAEI WA stvedtBURE BEtych a@glycerol

carrier therefore. Veterlnary carriers are
propykeae egledls Serbitpl| aspaitari OF pwicisse 2Rt MANFIP st R dmulcent,

prcseﬁg{moﬁwdrﬂig 230/r BBYriRgagt.i d, liquid or gaSGOUS
efials which are ot herw se inert EY accep

a
(0038 he veBuroRy BAPUaEaY be st BT aiEn e pstivé teredicat

with A &tila¥R doﬂgfrﬁﬁﬂl@éxmpﬂ}ﬁ?el&n\lﬁicﬁidldﬂafcynai:y) l’qnmettumﬁ $unkgyuid at the
be admi ni st arent er

[ IIy or ther
 rectal egPPRHT E ov Tt HBRIEE TG Mg ET 8 iR O e Suitabl
exciptehtsS incRide nfdroéxaﬁﬁrﬂé t&col df’d!)ﬂeﬂ add Wwidlyetlgieneoglycoisr e Formulations

suxtalﬁ% cgp | emaf gf gllé’l)ggnrr]mg gesgrhtgc? %Q%@ ésg]éét(ﬂx{)éms, creams, gels,

_pastes,tﬂoansewesprab'yfommmahenad pgﬁaldmg ioraddgivali t0| élﬁ actie ipgedient such
t Rosi tion of the conmpound
cameésh ‘%f a?%k&l&d\ﬁas&% o l&ﬂﬁ) F}%‘n%

cre I on of prescri bi ng physician. In
[00385he eﬁm@ah@muleaosmuafmae cERFBIN PINGTENSS, st Bith aysous or oily

solun'(:)ﬁ ?pénsn'oﬁsﬁﬁ’dy FinetaQl @d obRind @mulétmg aneRelve - mgredlent with
ereo dmni stration in hg I ment ogcurs in

a conyswfinnal fepicadly racserseble.qvedirie o y]tkegt $m% Saelv%?%tpr?cgdures well
kno“ﬁhﬂmeaﬁto ng/ kg of body wei ght per day | n anot her -
nbodi ment, - adm ni str t|on ccurs in an

mau
[003§§ét Weer‘r_:OGT‘PS’SWQY“R orofra wlst[agog%ﬁ %fidn ::'%? l{amb fof those
trans@é}ﬁlﬁﬂ R SHdheb SHat didyvell lEhoS\mrtB thods bﬁdﬂ'dfﬁﬁl;y sitiis mgbe kevel s

ower |im f oresai d
[003#.76r et H&ﬁ“%@%af'é‘tab\iﬂw %?r lrfl'%wplé DAY 9 & a‘cll egfr?m]syratxon have a
particlo SRS fBRyxahtple i tizyadge wft)homtSO@au&rmg (amwdmag mﬁmble sizes in a
de effect OVLded t hat SUG [ es cake
fa"g#‘efwa‘aﬂr’? 8 VTS ¢ ‘“?’e’“a 0S enlé‘ar g? S‘é%’m%nlégt ?a%g iidibus, 35
micrér3] ewghemichtis eaddanynsteﬁdrbyf tapich emalamrorhmgho?hemsqﬂdwwe or-by

mhalg%or@%f ge?lger I%%J{l@}o q&%ﬁ% J16H1 I8 es. Sﬁﬁ’tagéqgltrﬁﬂatﬁs $nclude

enS|ve Medi ci nal Chemi stry
aque¢Boorwily sehmionk of @t?a?ciﬂwam%@lﬁtﬂi Formypti@ssiigble for aerosol or dry

powcF & ragmgtl‘atxlgﬁ el§§y 329 epartth laé‘d%rdxﬁg %)Q&h\fe‘nﬁ&ﬁdl ymethods and may be

I ncor porated herein by reference. 0391
deliveredewith efhert tipreR@iticREsvis faeh St yheeg B R dhe trestment

or pr%%irm’ﬂ iSAiSHd@t ad 8Astibed I 2007/ 059257
/' US2006/ 044431 _one active ingyredient

(00388 i nedTheoglarmereuficeh campsttéan far "E‘él??‘?"@r éf?ﬂoé‘ may be
packygédQE'aWi%‘,tyC%F Wb}%rd?cpa;ﬁcﬁng'f& @7 tha Infetiugiaisgl chrOddnﬁlhﬁtermg the drug.
pur pose o m nj sterj ng e.C osi tion and
For SIE: o oA AL Lt P S S heRg asPited fregeim te
pharind&dutic? Lfloﬁc\gﬁmhraﬁlhﬁ hpprbriate ME rSLﬁtably& cdhtairendar@rveell known to
at | e wt t.he ctive,

thosq,é{cl;ﬁgq thIﬂ]F %ﬁ‘ﬁg§f1? p engmatena s 1? %ottles (pElSth and glass), sachets,
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may be adm nistered parenterally, orally or by any
ot her desired route. [003921 The anpbunt of a conpound
wofwod7uiss2srnvent i on that is conbined with one opPCTSR@®6/044431

exci pients to produce a single dosage formwl |

necessarily vary dependi ng upon the subject treated,

the severity of the disorder or condition, the rate of

adm nistration, the disposition of the corrpound and
ampohies ;dasmrleigs ometaf cylhelepy, @sd rthdilikg phngsiootader may alge include a
tampelr-p[r%oq'I t?I%%e g}e%}lt mé\g&lg&taceéss 3o qgg@@rﬂ&ﬂs %ff thOpikhge. 1

need t hereof
additidalibei mntaamr olmasi @pon@dethbt@dn rﬂe ﬂﬂbeb thaty ﬂ@sqrﬁe% theapoiitts of the

conta%%x} VWil *agglorgg Ohs %lud@g{pb%gﬂgte Wblmﬁ\@' B fohRuRRom m@@ also be

I n anot her enbodi nent
packaaddnmwyt -Aogei qmmdetsi@r»% CqriaiB9Fcftb FAMRKG PRl PRy stgnf yials, and

may Qé s&%ﬁymV\@'ﬁgzgie-&%da@%d%dﬁw&ﬁldﬂf reqiifidy onBi gi&tadﬂ&fon of the

n somne. |nstances dosage-|.evel s hel o

sterilg | F\;‘i‘{‘d ofartitfe ¥ oF¥ABRIE Wilhg °‘i1'8l9~‘°5té°“rro‘f“é“e\tqﬁ‘é § bR use.
Exterﬁﬁ’&%h@ injédtidnesdliticds hald aapesidkidrd prepager frdms G!Srlhsayowders,

granug?s&ygpd@ggtfe ggt[h\ém th l{'%\élglgs Sldnoggeg&/ al{]rgtrc Ted! Lm"?g dﬁ'&lia’tlons are
those&euﬁrnadg sdalyl dodosamif daily adbrdpses &5 lxréin anmrrgcutgﬁmrtantaheroprlate
furt .her i mati on on routes of
ﬁact'ﬁ'aryﬁ elog’torfé S aé"ﬁwgﬂl i beg‘gge regi mes, see.Chapter 25.3 in . .
[003899| une Bleoﬁm@ot‘ﬂm efuethe \movrmu\@imlaﬂrymempgfelFlynS( COMRFiging 2
com 6PFo f et w'r:tﬂ'at %érﬂarﬁ@ﬁﬁ&)ther@ﬂ@ aNeRriltar® arriers are
PP IC

IS specifically i'ncorporated herein

 material useSiider the U3 ofRmiTisiednethaemeRitTURL ey 39 49l gt fiquid or-

. gaseB AhAEfial® TR 'X?é"%th@fw&é" EndriN¥e BEdeQﬁb]eaﬁ et vetdrihapf art and are-
manuf acture, or "Kkit conta materi al s

comppiplepmeh et ineshentn TSRS QU BB R Gy risered

parerféralty, @edly driby aﬁﬂetheff&&dbdfﬁfmtc t he ki t corrpr| SeS a
contaln r CO

[00328])) \ at p?lae ng:}o%gﬂg?ﬁlg nveI tgcgr'r Fﬁ; ac%dem Qb cfwnth one or
: moreSé)JctpléHts fr p)dﬂlhtg: d hﬁgleafosag'ﬁl'ferrk ivtill meyessdrily tvher dquxm::png gpon the
subjegib rt’{te%te t(i?lr #Her ? %q” tlhgscﬁgotr rogon%ﬁﬁngc ltl%t f%ge WftaGmtnh&ratlon the

) erm nsert I's used to refer
dispassionnet mecmmp@ndugtdoﬁm disyretldeéel prescebipgeplyisigian.  In one

embé)dax?xle(rﬂgg ?mtagfe o '}19 WL p @ Qe Ebsnulh P adtQRisRE to a mammal in -

e I ndications, usage, dosage
needabiereofi shdnainistmtiore wmneaﬁmhﬁqut ORI HPTHRM QR HPngn about 0.001

mg/k%clﬁ% oG H I&?al’:{ﬁﬁ 60Tm %H% B bOBr REEH pef dapr q}duﬂdtﬁer dntbodiment,

ne enbodinent, the |l a package i:nserts i :
admma@nqm@ccw@np @8 [2EIO8Rt beé‘éﬂ??ﬁrq %msff gfé@ms S5t Eﬂ %Fﬁ“‘g of
bodyl w&@l‘ﬁ Edais el sbRetifiRiiced) A8sa@E ldV@fs%lew thé %v@ﬁr&ﬁﬁﬁ&&h@ aforesaid

di sorders ‘dj scl osed her z%n E ‘m one ,enbodi r[)entnh loved
range Fayhermerg thajbpdegdie, WRil 10,0t ‘Efn‘iaa‘fsrfé arggy dogsF gray be employe
w1th6lﬁr¢h@dlﬁge£l§' haBf fil\Eld2 R4 DMDREIEd RET 4UIE2806/ Dbéesi84 first divided into

i ncl ttles, vials rn .
seve@l 2k} gﬁo?ﬁg@{ a%)g(}lgetrgiﬁgqg gﬁgtéouﬁ éhe a% ’FBr 3?‘%‘2‘3""‘”‘?}‘% Oré routes
of adaivigtiajio® fandraloerge aleginsec h:ea@hzg:ltasﬁ ?orm Plodwne &. ofl kemprehensive

eGSR e BRSNS, Bhon e 10

whichriesperificaliyindorpeadhemin by reference.

[00391] The invention further provides veterinary compositions comprising at least
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di sorders disclosed herein and may have a sterile

access port (for exanple, the container nmay be an
wonve7asesous sol ution bag or a vial having a sPoppsR006/044431

pi erceabl e by a hypodermic injection needle). [00396]

The kit may further conprise directions for the

adm nistration of the conpound of Forrmula | and, if

present, the second pharmaceutical fornulation. For

one &xlagpingredwmrbst hBove Heﬁmﬁptdgsﬁsr awith rastveeanpyscdrrien therefore.
sin

Vetermg;P deéragr %\rate Tglls ll?‘u? I?ti)r 51% p%o@i:( l)f am%s?eri?\?cif?@gomposxtlon and

may B@ mplld digyuill peehsons nfamrlatShwhwblamJIOﬂ@mé'@asnerS eyaegspiahle in the

veteprﬁrg r q{da %rg c%ﬁa'ﬁ‘a{‘thé w:%tthéjgctﬂ'fe lﬁé}gdlgllltr the@@det@ﬁr?a?y gomposmons

Teu osi tions Cﬁ?,élent in
may YehreinsuikterddQ@88iT§ralin oanhldtOth a@nﬁber ifed ropge k| ts are

{003 ﬁg' t abl e?ﬁoutnh%f dedompBhiid Qf this Ve at s EMBIBedOWitR one or
ound of Formula I, such as"tablets or capsul es.

more Shemieatsiot Prodwse: gl domES TN neFesElY Véfds‘%?@%‘?mg upon the

subjectUfrbatdd, { the CRYeritd ‘-‘clful@l@ &SOF&E d)r hﬂ)‘ﬁﬂiﬁﬁnt hﬁ £0s af) Qammlstratlon the
orientéd in the orde

cispoBaRTHetST CUTENN. R4 teqtiserog of dhe JHERHbIG g o one
embod@Rds, DdiftaBRl dmouknefMcdnipouhé of_’)aminaga D adadvisterey tamonammal in

need %&%Pém'e dﬁ:e({ﬁ/% rgtg?rf glr érgnogf neglt 8 cur qu &\% bgtw.egn about 0.001

mglkg fofbbdhe theigho ta aloua 6 Ineg/kgof bre]yfwlglntqfer dayrb&r enother embodiment,
admnaxs ratlt%rns cotls i %H %@gﬁé@hﬁ%ﬁe A gl%tbf%oﬁﬁ‘[\fe%ﬂo éb‘&-ﬁteli(f mg/kg of

I ng ment schedul e
body" Wehght lpet try. dosagednsianacs dosagierienels belopthe qu@g glgllt of the aforesaid

rangmﬁ9 il fishe ttﬂarPQ@eqﬁﬁ@ aghhiBR othed tasdststifl 18rgef d&%g‘ HTa?QJeLHnﬁaloyed

conprise (a) first container wwth a

of ,
'Wlth@é easing anydwpngil ﬁé‘d effpigts RPYidedithat B5hilyaen q"ﬁes( n?%ést d“"dec‘ into
severaP&§RA1dose§ %i'ta@hﬁﬁ!'str.%loh hhrBugREPME dahaFoRfettd @fdrmation on routes
formul ati on cont ai ned therejn, m@greln he sg fn&ﬁ
of adspiaistaiien AR A0sqes REIMEri B ek I WOl Rhd LolrpBenelersive
Medﬁﬁz\&! OemisHy (@éﬁaﬂﬁ hﬁnsch@@hduhﬂzﬁﬁdiﬁlﬁdﬁdri‘aeBaﬁrd); @efrainioviFryss 1990,
terngtlvely qgltlonall the article. of
which i RPGEE fye’"ﬁ‘é'i?mate Gr{h; EBHSFi se a third contai ner
[mBEqnprlSARWKHJﬁh@FﬂHAE@MAﬂWWWEacceptabIe buffer, such -
erl tatl r. | | ;Wi
[003%ﬁ - pha 8 ee.;né)adl f éfe Ihg élnvégkxgﬁ %l&lﬁ@gn&\aﬂu cture, or "kit", .
contaiging WIMseful dor. the treamayntfqﬁ rtltehféisordm desgeibest #hove is provided. In

. one g%ﬁc?dé:'n@!ht tl%elajt Eﬁrhéﬁseg B Q:'ghf:}lm% aﬁﬁéxﬁ’é a@eﬂpoméf Formula I, or a

ol ht, 1 nC ers, | uents,
solvitg,| metn@ohtme@dpl@gma@uéwévr%@é@le [Seiwggfoqrhg thsrgofj nThe kit may

’furthglt B&hpﬂab@%é? Bt Eaéﬁﬁ&é fHsit b CorkdsboctREMWith @fie @ontainer. The term
onposi tion of ormula | ;and a second t(?egra peuti c

“packgerinsert FouSeR o el L ORFEM TS SV GO HRFUGRa i CORTATGiAl Aeckeses

of tﬁé?%euﬁ@ Rﬁ&ﬂlc@s GARP 8&tdih ORformbiedh abowd ﬂﬁbVindi%ﬁltlch@I tub®gepdosage,
vided foil packet, however, the se

adm@tﬁﬁsgggq,tqogﬁgmﬁwn%ﬂssgx dfps \gegmngﬁ; FERFERIBg | 5ses of, évt‘é‘l therapeutic

prodi&tll ih 4Rd ai¥dahéte) the ol Gabhdkagé RRedd Indlcﬁﬂes\ﬂﬁh the composition
2007/ 059257 PCT/ US20 6/ 044431 %43 ngrl ses directi

comprising RSOMBRVH] &f FairTth L SFn O asechiflrest NG SiTe Y dhe disgnses or
disosdets digld¥ed Berei@ar ti cul arly advant ageous when the

[00395igar at len onerg)moboed%xgnt,atl;xg kR rﬁ?r{;hee; ggrln%lsae(sj g]crt])htscl¥n%rr eguikagle containers
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di fferent dosage forms (e.g., oral and parenteral),
are admnistered at different dosage intervals, or
woheov/gspasrat i on of the individual conponents oPCtrhs2006/044431
conbination is desired by the prescribing physician.
Bl OLOG CAL EXAMPLES Exanple A EGFR / ErbB2 Enzymatic
Assays [00400] Therno. LabSystens | nmmul on 4HBX 96- wel |
pl ates are coated by incubation overnight at room
mclud& %p@[aa{pw ®ottiet,vidloOsykingesr bliwedr lpads, ¢®. JBhemphtainePgiay be formed
from Wle y of}é%%er(xal% sucgrﬁagé’;r la%%#- %f&@né:hﬁ'f@ Gitkaifr - maysﬁold |a%G_l-lr_x§)ound of

ered saline). Excess
Formul€ ey edfobyulasi ﬂmmﬁ rwhiciniy affetivst fr &repting aRe, 8H MOFf digeases or

dlsordﬁrsrg?s%lo\%& e RS Ha i tﬁtrve QQte{]l%’aca_é&E 86t 20r eXanS)the ddiRainer may
nase reaction. i formed in 100 L of 50

be an(ipHaven8ys selgtiemibag my qzyﬂ V8 SIOPEH) BiFTaD! egw arEH%P"defm“’
mjcctlggg peghum chloride, 0.1 nM sodium orthovanadate, -15

oot A B ASEDS e AL PRCSPDE) 200 . RS BT o

comphPRObAFSFhEAS . I laRE, if Pleysmuibe ddeeid pharndadguticih gormulation.  For
conpound in

th
exampje.f Whegy thgmomgéshﬁ :}gft %an8?lIlgngcgr§%rlgir§% g %91%90%% cgf Métmula I

and apsfé@&{goﬁhéglﬁhctd&ﬁcawforrﬁulhn@t et by ndyefustlidi coroprisst difgPormpr the
I hcubat e

Slmulﬁlf’l?fﬁlg,e qqgg{ﬂ%l[ Sﬁ se%ar:i%g tagmlré:l ttra dgﬁ %@tﬁeem? raﬁ& léE@(md-I-[J'ﬂﬁrmaccutmal

érm na aspiration of-
compbﬁﬁ@islt@ﬁlpment urmeedameczfubsequent vvashl ng-with vvash

[0039? frer, herb9|¥1§%]d.T8ﬁk°%¥éhQEsVLx%ts%‘%latﬁ?"fo} thedgdife Qf Qcylui oral -

|ncu IOI’]WI

: per wel con
formsaoft & prgcphdtqfrm@ Brivsth ésd?-b]e(SZ?fn‘é’ﬂs‘L‘égo o#a%b Scan mclude a

. k
numb§€}8‘f'él§ t%%kg S@ﬁbsl'l"_}glfr&mrbgg ﬁﬁgxge %ﬁrddia Mtg@lﬁ’e dd%a@esIZ);@{r\tg& iri uhe order

of thiyinkenbd 515 oD SHARPIOS BFE S8 AnBURBEPRRLH BIGJEh RACRS are well

knowhuifafttﬁé pa ?m%oinaﬁétfiﬁhfd sreswge@l used fﬁﬁepﬁika@mg dhyrndveutical unit -
dition o

dosage fpays: a[’f" ges ,rwéag (gle qg é)f?\g}delgleg %16 n? {h%%&enumbers
letter@rkgf &tﬁ&p@ml@ dort\lgﬁh addidntoninsdt, :ﬁ@ﬂgxpnttlngpbc dagd n thi/ treatment
SPNQr. 1 Cl
schedpipon Pt dFegEr i MOUHOTT The B bB? K nase i s as
[ooamove wedcﬂ@xr%% cmy/ anbboglihi3?, anrarticle of nahafaconian comprise (2) a -
first &ﬂtad]gqr ?f\éth%gz %ou(na df ri:torrg\‘flgé ScHlétgii\e&j g’[égél{ll a{?lfd Jpl?i%nﬁfyt@)?a second

m Nno acl IS expresse
contaiter avith Mmgg qilapnaeeiioal FomBldion sontrined &melpuwﬁfrp'@othwecond

ni ckel X
oerBiES g RPN, 55y Ryt aeli aor e
annhwnrmt:femuvhav@vmcseltmam@m - Peadiiianaliy. o ptkls. sgnanpjeture may

ﬁmh@:zco\ﬂﬁr%Q 91{195 %gﬁ&ngg&ﬁﬁ?s@% %%utx@i@%@pt&le buffer, such as

bacteriostatic water for injection (BWFI), phosphate-buffered saline, Ringer's solution and
dextrose solution. It may further include other materials desirable from a commercial and
user standpoint, including other buffers, diluents, filters, needles, and syringes.

[00399] In certain other embodiments wherein the kit comprises a composition of
Formula I and a second therapeutic agent, the kit may comprise a container for containing the
separate compositions such as a divided bottle or a divided foil packet, however, the separate

compositions may also be contained within a single, undivided container. Typically, the kit
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Cel | ul ar ErbB2 phosphoryl ati on assay [00403] The
cel lul ar potency of conpounds is neasured by the
wonhi7mispisen of phosphoryl ated erbB2 (p-erbB2) pcm/usb@e/044431

BT474 cell |ine which overexpresses erbB2 and

consequently, has high basal |evels of p-erbB2. BT474

cells are plated in 96 well plates and i ncubated

overni ght at 37 Cl15% CO2. The next day, the nmediumis
comprisepipesidnyiferhthe erdurinistran ofetie paparfio| dopwedety (i kit form is
partxcut{i‘%gr a%\g?n %]éou%o RS <Lt e%t% cgn‘i’lg&%ntscgllel Srefdr&oll Yaglﬁﬂm%red in

on O ySIS ree2|ng at
differefth dwmge afotne | (e, f oreld and) pareateral) care radminigiged flo dgErs| qosage

PEEhE QG Hualicbh p SRnRN kiretdoRRAnAAidhiiH 8kired by the
"“mvﬁ% en&ﬁgé%d er bB2 |sehetegte3 with a ph%spho-

Pl‘escrtby‘rgd%h}’ﬁlélaanu body using an ELI SA format. Conpounds of

t he present invemgicgimotaral xxaveeifs | ess than | pM
in this assay. Exanple C Cel |l ul ar EGFR phosphoryl ation
assay [004041 This assay*3BBEd es the inhibition of

EG-i nduced phospGER Y EsROEizmic Asfa@FR) in _the A431

0000 b R G BB TS T Pk bt i

ovemllgﬁf’/at(mnb&hmemttbelwngl $60 wht =t avolleof 028 mg/giht PolyH&lwmekyr) 4:1

oun ar, O, r
L e
PGT ideibyesinbyodspirgons ahd theoplatgrisl wephed Ahieg t'mes ~veigh washrhuffes §0-1%

Tweef'f‘FS' iff bﬁé}nf Tﬁgklh&%ﬁloﬁnﬁgérﬁﬁﬁe@ﬂﬂﬂﬂ) élL 8f S6 MM IHEPES (pH 7.3)

at are coated an anti - EGFR an

Y,
contarperGI% imM sediugerchloride BY mM spasaptiyn: gled Eheg? mM  sodium
ortho%‘é&:!?@d%l H® ﬂg‘Pa(Ad&dsﬁ% tﬁ@ﬁé?hat?ﬁﬂ@&%rtdé&m E&idermal

n or [ (O3 u e e 1 nv 1 O
srowth usenabisg e GHEMRL Ry Tt atomes o EBI S el iy, e
compHﬁHiﬁfnSDm (Jiﬂ%th@fﬁ&ﬁ‘@xt&é@&ﬁ'@ﬁ&ﬁi goginot firiamDM§EOeconcentration of

L

room \Mnhbcrﬁtﬁfeo gn!hez Rinadeh@bctidneis cdreninateall by asporpiion of thesreadtipadnixture
and sﬁ%%%l&?n o?g | Y RABRE G4 t%xo ﬁ@é %’cgref £h H%fatéﬁf P@i‘ h@ Hetected by

t he |nven ative net hods
30 mﬁuﬂhatlpn e‘palr wcgm@r ominBﬁdgmmgateﬁ.&Yzq artiphpsrhqtyspsine antibody

(Zyme&? i@?rat%ﬁ%%’ ?néM $ Ul skl ?r ERRE ) (Ml]&e?l tbm/? Elé)nﬂf) m 5QIrBSA and

e S nt hesi s 0 non exegg WP nds
0 OS‘Vad‘gmem 2Adgn PBSt Hentibed® g re@wvmtlyy gepi e@églgftm: p e is washed with

wash ﬁ)%ﬁ%ﬁr’f'ﬁéjcché(rnm&ﬁg'sfénﬁﬁis'&@eio&@ﬂ@rtﬁﬁbddlﬁoﬁ BﬂS@D pKipkt @€l TMB -
e art, e. appropri ately prot

Mlcrq)\mleeprgmdwg SL@pt@q}ﬁg 1rl‘5§gagﬂdl qnidZPeﬁrg Geithersbure, trkg.gp cand stopped by
the aﬁ&ﬁgﬁ rgfsl()'GnﬂMbef Qveklhﬁ\daﬁﬂosﬁﬁd?ﬁr adidiaPhbfiheerekesc i hedsured by

b% maki ng routine nodifications of reaction
absm@?@)‘l‘?&laﬁ* - Alternatively, other reactions disclosed

004dlqr ein 'I% EfﬁBeriafb ishe abte wsirgl 20eng/eL ediB 2z mtagdlular domain in
havi n li.cability for. p ot her g

e 0 A5 A2 Qi B BRSEBB B BT it o -

1255) is expressed as a his-tagged protein in Baculovirus and purified by nickel chelating, ion

exchange and size exclusion chromatography.

[00402] Compounds of the present invention have ICso's from less than 1 nM to 50

mM.
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[00406] In the exanples described bel ow, unless

ot herwi se indicated all tenperatures are set forth in
woegrass2sCel si us. Reagents were purchased frompCT/US2006/044431

commerci al suppliers such as Aldrich Chem cal

Conmpany, Lancaster, TCl or Maybridge, and were used

W thout further purification unless otherw se

i ndi cated. Tetrahydrofuran (THF),

N, N- di net hyl f or mani de  ERMAple Bli chl or onet hane (DCM),

di chl or oet hane E&LXdR): Erbi®) MRRShordkRNA8Gyand 1, 2-

di fl uor oet hane were purchased from rich |n Sur
[00403fcal bhe | edlulandpatiensy 6 cEPEAEdis PoRRET] bphdhe 'inhibition of

phospﬁ&?ﬁ% 100888 elp-&9E5HNinD @leOWTURS QetlaRe YRIGR VeteprefiderertiB2 and
Ive pressure of nitrogen or argon

conseulrepiinghas b GoRIIBSS R MEPHP S0 LT Bl TF HAPAROTE)! Pates and

mcubt?t@d 3&?&1§ht AN ot O’(Ea%b @thfdag,sﬂas mbdiueh Isyﬁblmﬁlvwh serum-free

mednmﬁgfmégqa%ggd?q?@g pgo% fcirgq}ohgter € ugrtelgggd %y the addition of

lysis th\fﬁPalﬁlf ﬂr&gmg aglgorcheniwalrang dlarlﬁ&m@%@s agothemsadded to 96-we|1 plates
chr o ra done,o ho-
oot TSR FEs 5, IS5 B A0 45 s v, o
tyroslﬁ@hmmbdpﬁsxmg]araEEISAl foemS8e SRalpoyrdst afithiyerefoph inyertjon l"ﬂsqc ICso's of
less t I\/Firl}%]p " rerecorded on a Varian instrunent
ess a0 BYT R aP 'H NVR spectra were obtained as-
CDC13, CD3CD or d6 DI\/SOF@@mPM Gns (reported in ppm,
) Us'kng Ve as | ﬁllul&eé@mﬁ&?spﬁ&%ﬁﬂ&{ z@s%yo 0 ppm) . When
peak nmultiplicifies are repaqrt
[00404bbr eviThis 8¥8Y dneasysedhe é“h(l%!'i‘?{g Ioﬁtg&:eald(’%ué\ﬁlﬁggljowlﬁted EGFR
(pEGﬁlf Ejrpdh@t.&%l el 'EH!: WhﬂJhQIv):rexﬁéssé@EGHHe ([0 1 arectdatec( thotbivell- plates

oublets) i f triplets I|n
and eohed et et 1 Votros GPe OPREOPERE TR £ Pt The nest
day, & ate added For Mol Beéfore & 1 MmiByainkdesion wath H(EF (Qells are lysed by

the aqlfjétllet l{%%&?ﬁe? &gcll E'gd[ Q0% at %O‘J ZFIYaned and (:lg lH&)t ﬂ?lﬂtesdﬁré f’ilen added
to 96'-\9&11‘ ﬂlaﬁs Ghat are Eoated GO0 alﬁt—Eﬁl(;R anﬁlro]@??peﬁ(iﬁﬂq (xjsoqhen detected by a
anos I met y ormam di ne: A
-phOS‘?hoﬁ'iﬁ’P%‘ 'PA?H%H?’“ h}gﬁ/ Sf‘r ehzonitrile (30.0 g, 184 -
mmol ) and di met hoRRERARABRVEERAMBEES nani ne (29.6 ni,
004(?53 ¢ Ml ) MBS &1 8RlEGe! fie HAledtiohOthe? fAlRWIRE eldifiples are included.
action

m xture was concentrated under reduced
Howgvessis i ® bmundsisiend| thetthesa egraplEn fiomgt [iifdhe ygntion and are only .

mearft ?A H&gﬂ% a\?ﬁe?hcfducﬁ prd2EiGiHE heanwent 1d)ri3 apidng sMﬂ&hinrtEe s eill recognize
acetate. The

that &@rfgxemtqabfeéathm dleseribedy H@éobepﬁe%‘%vu?‘gpteg (P PG mber. of other
comﬁ&xh@sr of B fivkdtRheshd Bltdh@ve Rettidue for @d:pming( 8. ddmpgunds of this
mve:p@q{?aggag%}%dbg\ggzglltﬂlg thegsgopew?) t]?lgzlév%gt?gn For example, the synthesis of

non-exemplified compounds according to the invention may be successfully performed by
modifications apparent to those skilled in the art, e.g., by appropriately protecting interfering
groups, by utilizing other suitable reagents known in the art other than those described, and/or by
making routine modifications of reaction conditions. Alternatively, other reactions disclosed
herein or known in the art will be recognized as having applicability for preparing other

compounds of the invention.
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[ 004101 Step B: Preparation of
N- (4- am no- 2- cyanophenyl )-N N-di net hyl formam dine: A
weabaenisers7 of PCT/US2006/044431

N - (2-cyano-4-initrophenyl)-N, N-di nmet hyl f or mam di ne

(30.0 g, 137 mml), cyclohexene (200 nL) and 10% Pd

on carbon (3.0 g) in nmethanol (IL) was refluxed for 10

hours under a hydrogen at nosphere. The hot sol ution
[0040!9?8 f i i @e egarhpleodigbrived belbe, anlehs bilerwise indisated alhgpmperatures are
set fortg dF tgl[g?% I%%Eajsd ef{ﬁ%geg F &r@ﬁ‘a% %’omTQ@‘mﬁq@&ia‘fj Yeppless such as

fro omet ane/ car bon
AldridteChaniohlo€olpartyp Lpncasied eT@Ih@r Mexbrislge. pod wergy usegowjthoug further

purlﬁ a:% B 18 8&% gé mdlﬁit{&) r?ﬁl':c]tralg ﬂIFPaNQIUdﬂﬁbﬂWlfomamtde
R e el ) o
dlﬂuo% ek%gglveﬁ%u%ﬂa% fdm Aid?;CQ ﬁﬁﬁt@@@di shtild¥ladaasddeas ('e&llizecg

In THE g ddedslfar}/waca ul a
[004051 sol Jhe Geacgpns set forth below were ne generally unider a positive pressure of

mtro%&: of érgaﬁnop%tg a‘?dfﬁﬂ Iﬂﬂ)@@ﬂléss Bmeﬂtlm:h@d)ftm antadios selvents, and the

reactigm ﬂagl@ ‘@erpotiypxgglyggﬁ%ﬁ ggh rtébbgb [gehtq SOﬁ the '??Et; ucttsotnI 3 duBfrates and

reagegtsams@ﬁnge @M&Wa{ﬁ wpaner dried and/d2@agdrieth, 4 nol ) in THE

dded to the r f D
m“‘“fmr mn ‘t‘ﬂ“? 8 \%c}éfﬁ?e A E“%%%éz sﬁ'mﬁ N{{mﬁmurﬁr e,
Co &@msre hating ammceugeﬁ onbisinvarsimed sikica ﬁe;@’atcmaatlé@ e¥eteism H NMR

| a e er
spectl&dv?rg Crfcg&éew qri 2 ﬁ/’rf:@é‘l Dlﬁ'Sl&‘lQ c'-:r thg)?g%igltze Ylefﬁm\ﬁf Btra were
obtaibdd asTﬁ@Caor@Dx@a qrr@;samMm wétogs Keperich rneapfat;elfsmgwﬁe’éztas the

referéad & ggmynd%h&ae%bm&%uwleﬁeyrae Fp6rtdce sihd U llowing
was Crys aI MIBE and et acetate t.o broadened dd
abbrgyjatioinslerct lhséd p$ édinglet). 4 fdpgblo.gt (tﬂﬂ!@g pUplEHy ‘%roq fogdened),

(dou%[tgtgﬁ’ bicks§ Rit Riouble€ BA#BletspN COlplihg (c3nstants when given, are reported in

hydr oxyphenvl) et hanone oxime: To a solution of

Hertza(®{z), 5- di hydr oxyphenyl ) et hanone (10.0 g, ' 65.73 nmol)
in ethanol (200 nmL) was ggsaple thydr oxyl am ne
hydrochl oride (13.7,g, 197.2 pl ). After heating to
reflux for 16 hours, the sol en as r duced under
reduced pressure. Ethyl ace th yand wat er
wer e added and the mxtq_q x W th ethyl
acetate (3 X)., jhe ﬁ -o organlc | ayers were dried
and concentr Yo -the product (10 g, 91%
as yel |l ow sol i dP004%s ep E: Preparation of

~ 2-meth I by enzoj d] oxazol _ 5- ol :
sol| Synthesis effNG-(4.4 Aci-gli

( (11:& g, meth$ibel mh?othbl-@woﬁeﬂ%)d@&zam&cﬁdﬂ se

(0.661 nL, 6.58 mmpl) er Stirpl o oA
[0049hour Siel A IEQP_&QQE_@M&%%’ s Orlﬁgl———l in

mixtdeX t 88 ez-‘é@.%xo\t\siﬁﬁ%t%le&b&thwvatﬁro 'grhelsmuemte) I ayEr dineshoxy-N,N-
extracted wth ethyl acetate and the

i jairasmiey £ mid 5 SRt eh el R I Gty The rescton

mlxﬁfee%yrc%ncegtr%gvdnqgr {dagcear preQuier é}ﬁiuﬁtssdlw lrt/\/afbhldﬁﬁﬁhthane The
thout further purification. [00414 ﬁ
solummepym sun gyough a silica plug washing the plug 1th etl acetate The filtrate was

con&nt%&thld‘exS re@gce'aeﬂr@s\éﬁre Ariftkd (R B@BOXIG) faRRHaD Gheideabt product (35.0
benzol d] oxazol - 5- ol (0.86 g, 5.77 muol )
g, 87%¥ asysHew s0lifet hyl - 4- ni t r obenzene (0.98 g, 6.34 mol )
and K2C03 (1.59 g, 11.53 mmgl) were conbined in DV
and heated to 50 C for 16 hours. The reaction m xture

was cooled to roomtenperature and poured into ice
water. The 85

To a cool ed O_




WO 2007/ 059257 PCT/ US2006/ 044431 m xture was

extracted with ethyl acetate (3 X). The conbi ned
wongemises7wer e washed with brine, dried, and PCT/US2006/044431

concentrated under reduced pressure. The residue was

chr omat ogr aphed (20% to 40% ethyl acetate in hexanes)

to provide the product (0.671 g, 41% as yellow solid.

[00415] Step G Preparation of

[004131 met hgkep4B ( Brepahtivn m;z_m{adinm(mm ophenyl)-N.N-dimethylformamidine:

nam ne.:
v T
cycloh&iie @PO BLBSHN)PH ¢n eetrhran@LO g)lm rm_t)mwéél dﬂ%lfeﬂe%d for 10
hours u%d%r%dﬂg}ﬂ an aﬁ@ Ql%? c’ﬁlg hBsoiBof) GVZ\S fidFRd ﬁ\mu_ﬁh@e‘h&a&lﬁ i Kiltrate

to 40 psi_ of hydrogen for .a
was hepneentratile Umd%t ufeéuce\ﬂ/asprf’ﬁsPrFeryéF affdidpfe V35| tIPHYH2 from

dich l%&%«%e‘?ﬁlﬁq t&%ﬂbrlﬂ@@%&@d&ﬁ@ﬁ%&f& (23“’1%‘ 9[)925?L laslptete YA crystals.

[004]&.&r 32}3 rsgq%réphe Lo prolVI anQ-f [ O of vle%eammcﬁnhenvl)-

31 -Hydrchey DY AER HQT- PhePANT3- Vi) c?oo(ea (31nethgz)| 4;o1(uﬂen of
ul, N

thiocy%?q%lwg@ale (-?él & §o‘|-7§tq¥%}c1)mo%ﬁ€%n %r{]w[]sogd%ed sfscl)w?y via cGannula a

solutiol TN~ @(&iln@twhmm)mmmhemmmamhe n901.§ 23-1(Whmol) in
droxy- 2- met hyl propan- ﬂl)n | our ea S Z; 9 g’l el
THF I(rlrns.)F“}/ A&Tmstmmg at -10 °C for Inutes, a solution of Z-ammo-Z-methylpropan-1-o

(120 3; MR irATHE-(580 hiil)) b atfwd} added ab - mixtocy.) Afarzeareningie room

temp Zé%%angggrtrgg%grz Pocléi) Ellenﬁ{ﬂlxtﬁ%p \rﬁa?f%é/ashi%;:\slh'? a?ur&%d E'%d)ium m&xde 2
X2 1t Tn@@imﬁinmmqnmusl tegrefsoverd Gettacted with MBI GsLved ettadi e@tate (4 X1
’l"hn dcio%'x mreh ecgrge\%ll\'q (% &Qeng]exér%ﬁ ta g%@h %%&@éﬁra@h eundgr8 ieduced

m-x &d "t provi e crude product
pressng:,. TE@ ¥sidus wasl ¢rmplg@gd| \e[:th MTREL 27 etgyleﬁcefate fs gm}dgttp% groduct

yl
168 RSB TE ). g
[0041t hy| b¥erz B} Brepes £ 1107 ordiinydis g 3e 1361&%§ﬁlutlon
of 1J(ﬁ‘§-dlh§9ro§y}§{éhtl§étmo@é (ﬂod % 65.73 mmol) in ethanol (200 mL) was added
dr oxy- 2-

hydrq»ﬁ/éqnge[- mlcgm’deg 13 197¥ n)m_loﬁ (Aﬁeg‘%leatr éﬁ)g ?orrﬁ% hoers, the
solvert G/)é%x)eﬂﬁ&lﬂ th@éﬂrébﬁl)aéw bﬂé&l{ﬁﬂ thyﬁac)éia)et(DO(DwL@ anc( dafer wgre added and
nmo

the rare SRRV th P BT 30 e OmEU® REBT (Rr e e and

conc&ttfateﬁlt@groai‘de feqirvduce(tp el 1%y yeltaw ébhldour s, water was

[004?3gd>e<;j agtqihé reparation o ] Xazol ’F(; Q ¥+}ol%ﬁ£ﬁt°@&%lutmn

of 14D8- dﬁl’@ﬂfbxﬂiheﬁﬂ)etﬂhens ekinid ao gvas 98I mareol) amd)MF (30 mL)was added

dropg/gsg::%zfcé a(b%qclﬂﬂo ﬁ,rgf}r edughfgggr S 1§r§n§gﬁ Je_(g gory gﬁkﬁo r and hera at room

tempEA@urs t)drlzchdbﬁf] t}tgrmixtmamd wakltet wathheaterafibe aqueous layer was extracted
.., C mat o agai.-n .t 0 pr.ovi r C

i TS 08 SRR SRR SoREAIAE I B SRRy kP s

presdhed 1 pi@ite the-tridprodi@Dthaivivizs usBVBTa6 jurBerpuaidicgtion. s,

[004%%1)1) 78%%? (l{ﬁ’re aralfpo . :
2-M¢éthylberzo[dloxhfal-5701 10.86 @, 5|7Fr’|)mm61) 97 f(u@ep-Z-me Hiyl-4itodbenzene (0.98 g,

6.34 ;%4101@5 Fl%sxgégng%?) % ﬁgg %}&&wgn';?cag@@ irf DM hehtel8o 50 °C for

16 hb¥z$/ TIS20R 860 Avdak w49 cooled to room temperature and poured into ice water. The
85
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I\ HN° r H~NN~J ON N N6-(4 4-dinethyl-
5-di hydr ooxazol - 2-yi)
wOkko(7Rspst hyl - 4- (2- net hyl benzof dl oxazol - 6 PCT/US2006/044431

"yl oxy) phenyl ) gui nazol i ne- 4, 6-di am ne [00418]

Prepared according to the procedure for Exanple 1

using ]-(2,4- dihydroxyphenyl)ethanone in place of

1- (2, 5-di hydroxyphenyl ) et hanone. M5 APClI (+) mz 495
mixturt Mad ):xt%teﬁﬁﬁx&dsthyl bbdsiR(Y XD ThivezmbiDMSDrerys Berg washed gvith brine,

dried, ﬁ)l_cp co?c t(eé Iuhdei %‘e]ﬂkcﬂ pregsgur& bf“h(e r§s:d%e'd) chn%rr%?bg‘éfaﬁed @20‘%] to 40%
ethyl adetmen hianesY tod@oxidk the pleduct (&671 siA) %) a:syeg]@W(s@hd 1 H J - 8

[004129|Z 58 (St%g’ ( dg 1H’re€arat§m ) » of Hz%m(eﬂrvo-g If]l)ﬁ—}ﬁ{ethy%engémﬁ)xazol -5-
L_MTO/& sqiptign ngz(metflyl -5- (2—methyl 4-mtrophenoxygpenzo[%]oxazole

671 nﬁ (ybe P ﬁ%& %lﬁlgl%dl(tl@n&) Wil 480) 10 paBadi®h oyt lcarbol 2500ingf 0.047

mmol)y |T@;)ry¢9nemwv}tgm wasybicried &0 40 asiafibdroes B 2o} hppE S dgixture

i?re&tg% ?JE)J] Ghd Gilirdie \Wsolé‘cﬁndéi{tllateﬁOﬁndEX aediced IpressiragTRe resmue was
enz az - Q-

chromzto&aphgﬂ Beritaoaas A @R% %%%1‘0‘%25' w51

1) S&bq@t eparatidn NFR-(1 408ro 1-4-(2-

¢ 8.9 1(1 "n-()8 vl Qiou&ag Ty_:!t leutl& of 1-(3-

cyanol4=[(ddnes&1}$anh-ln@)memy}b@ee(lmno]phpny}j) &(l@ydpqgcy—Z-met@glp{q?an Tyl)ﬂnourea

Q75 ¥ m?) j@r@l_a ?ne é n&etﬂ‘yhbe?nzo[d]%x%) 5- o }_gbeﬁfenamme 41

mg; Omamph@l) ih isyprognl p@eta@g\(\ZWN ‘535(3 Fl@i aqqgc a (%nL 3.44 mmol). After
stlmnégp?c(oﬁ?l%%%;@raagflopﬁ?@&m, Qé%@slwas added and stirred with the mixture for 30

minutes. The mixture was filtered to provide the crude product (281 mg, 62%) as yellow solid.
[00417] Step I: Preparation of N6-(4.4-dimethyl-4,5-dihydrooxazol-2-y1)-N4-(3-methyl-

4-(2-m¢thvlbenzo{d]oxazo1—5-vloxv)phenyl)quinazoline-4,6—diamine: To a solution of 1-(1-

hydroxy-2-methylpropan-2-y1)-3-(4-(3- -methyl-4-(2-methylbenzo[d]oxazol-5-
yloxy)phenylammo)qumazolm—6-yl)th10urea (156 mg, 0.295 mmol) and NaOH (71 mg, 1.77
mmol) in THF (5 mL) was added tosylchloride (113 mg, 0.590 mmol). After stirring at room
temperature for 3 hours, water was added and the mixture was extracted with ethyl acetate (2 X).
The combined organics were washed with 1M NaOH and then. brine. The solution was dried and
3 concenfrated under reduced pressure. The yellow residue was chromatographed to isolate a
white solid. The solid was triturated with ether and chromatographed again to provide the pure
product (92 mg, 63%) as white solid. MS APCI (+) m/z 495 (M+1) detected; "H NMR (400
MHz, DMSO-d6) & 9.49 (br. s, 1H), 8.45 (s, 1H), 7.95 (br. s, 1H), 7.81 (br. s, 1H), 7.73 (br. m,
2H), 7.65 (s, 1H), 7.62 (s, 1H), 7.46 (br. s, 1H), 7.12 (d, 1H), 6.97 (dd, 1H), 6.93 (d, 1H), 4.08
(m, 2H), 2.60 (s, 3H), 2.21 (s, 3H), 1.28 (s, 6H).
Example 2
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N6- (4, 4- di net hvl oxazolidin-2- Ity

i dene) - N4- (3-nethyl -4-(2-nmeth | benzo{dlthiazol -6
wol200y)spdseny| ) gui nazol i ne- 4, 6-di am ne [ 00420) pBrap206/044431

Preparati on of 2-nethyl benzo[dlthiazol-6-0l: To a

cooled (-78 C) solution of

6- met hoxy- 2- net hyl benzo[ d] t hi azole (0.861 g, 4.80

nmmol ) in dichloromethane (10 nlL) was added BBr3 (5 nL

of 1.0 Msolution in dichlorongthane). After slowy

warmng to roomtenperature I+r,ng for 16
hours, the m xture was cool e 0 d slowy
quenched with nmethagol (2% nil). The Yea®tion m xture
was warnmed to (o Mopexatwge and cBrdentrated under

reduced pressur he was partitioned between
saturated NaHCO3 and o|ch'bronethanellsopropyl

pressure t o pr ovioxyphds $ediaming 351 g, 44%
[0041?5“3“ Wese 1‘%2‘&?| Wbt tgu'i}%heﬁm&ld[ulef | foat EQeﬂnplEOqA'Ql;Hng 1-(2,4-

oun repared accor di nlgc
dxhydg%pbqryy@e@gxp@eﬁnbplacegr{g @4Sélll1ydﬂ§qyﬁl©eny1)ethanone MS APCI (+) m/z 495

(M—l-lg Bty 'peRx Al o Mg DN Olds) 1B goimgeuq)‘ 8.45 (s, 1}2 7.95 (br. s, 1H),

Ibenzo[d oxazol - 5- ol %
75 s o 2 s DB ke 5T, N b B i,/ 2
6.96 éJLillI:!)J 8. Pﬂz@ .63 (ddHH, =88 8B, 4 HE), 499 (Br. )2H),2.88 (s(3H), 124 (s, 3H),
.83 (s, I H, 7.75 (d, | H J= 8 Hz), 7.65
128%611) H, J— 8 Hz), 7.50 (d, | H J = 2 Hz), 7.10 (dd,
| H J=8 Hz, 2 Hz), 7. OE)xz(mIpleB H, J= 8 Hz), 4.07 (s,

2H), 2.76 (s, 3H), 2.20 (s, 1 28 (s, 6H).

Example 5 '3 OHH\ ./ NY N .-OID~- N

N6- (4, 4- dlnethyloxazolldln 2 hM (3

- met hyl - 4- (gui nol i n- 6-

yl oxy) phenyl) gui rfazojji ne- -dlaWIne ﬂ: 422] Pr epar ed

according to t prioce Exanple usi ng

qui nol i n-6-o0l i Pace

2 nethylbenzo[d]oxazol 5- oI NB APCI (+) nié 491 (N%l)
‘ h d 4 G e “ S ¢

8 78 (dd H’ Zs gxh@cﬂmgzl%gdlgu%me
I H J =9 Hz),

[00419182 ( cPrepased \]:accg)rcmg tcy ale (@rocpdqrp jer 9qugr}1ple7 152) using  2-
_methyﬁggxaogd]hnazzh-s-o? xd‘%bac@ of‘lé-)me)tﬁyllﬁeﬁzggﬂmaz?e'ﬂﬁ»oi MS9AP@1 (459 m/z 511
(M+1) degeted; FOMNMR Q‘OQW% DMi§-dey 52§3(<§ lTﬁHé 3 @xH@pF@z 6‘ 1H), 8.00
(d, 18879 207692928y 776 T4, USR 006/ Q444384 (o, 1H, P=HNY), 1.29-(d, 1H, /=2
Hz), 7.08 (dd, 1H, J = 8 Hz, 2 Hz), 7.03 (d, 1H, J = 8 Hz), 4.08 (s, 2H), 2.77 (s, 3H), 220 (s,
3H), 1.28 (s, 6H).

H), 8 25 (d
89

Example 4
Nen b
HN N
H
N\fﬂ N s~
XE )



NN- OI1()N) N6 (4 4-dinethvl-

5-di hydr ooxazol - 2-y1) - Nd- (4- (i soqui nol i n-7-yl oxy) - 3-
woabéwispisenyl ) gui nazol i ne-4 6-di am ne [00423] Pcepsr@d/044431

according to the procedure for Exanple 1 using

i soqui nolin-7-ol in place of

2- nethylbenzo[d]oxazol 5-0l. M5 APCI (+) mlz 491 (M+l)

detected R NVR (400 MHz, DMSO-d6) 8 9.58 (s, | H),

kazoff B-ndethy ok d1thi

[00420) . 7. 5&@: Acd Pr -ol:3F) a cboRA (-78 °C)

MMLM
solut&)ﬁa:f %'_IQI% M glyTbegzcg az 8 e 9@6?&@%%@5 gn dichloromethane (10

mL) uapraddeg| BRrs (8 wilaof |1 8- Nl-solptign in) 9lphiewyte}lgiu¢)n adst plnelyiwarming to
roomeler‘f{b&mu&eﬁnhggé}%é]fmp f@%@keﬁe ﬂﬁgc%%@ 905!? a{ggﬁ (P%r%%?o%& Suenched

TB usi ng qui nol
with ompghaney | @G8nmd)d (I arcattios - @pxturwewperanpﬁrq tal poorQ tengpratyre and

concgﬁnta?c@t(lﬁnger rehh&'h’?résﬁﬁg 'Mézvesm@'\@gg’ ﬁja@()itlo%eg b@t%ve@ﬁ sathra@i "NaHCO4
and (lrahlorqmeﬂpang/;sogrowl) alcolgpl d&S/(@r hg organ}q) layg- 0’23 @aed oIer|_Na2804,
ﬁltechF aﬂd bBﬂcent?at&qu(&H‘ red%cedl;ilrés)sure 1o Blbv(ad thd H’ude; produdi?d.351 g, 44%)
bat ith 1"(3 IJ—lzpt) .43 (m 3H), 7. F 114, J

that wisgs ‘j" ot Bighppurifcfiony = 5 Hz), 4.08 (s 2H), 2.19

{00428, 3H)Step B:706IHesStitld kdmpdond pdsepBpded Adtordily N tht bfocedure for

el SR RS B LSS ARy PR ezpldlossaol S0l Ms

APCEEH) imveS HVIM-41) Seidibthy;d HOONMRZ 400 Kz, DMSO-d6) §9.51 (s, 1H), 8.46 (s, 1H),

sos ) S4RRZE 5y & FLamBt I ORI 1 o m-

Hz), B6A £ 18, Vit 28%e), -76100d, 161, det hHzDienz DA |d.hitiZet &Hz), 4.07 (s, 2H),

7 K (i 4 06 nmol) was dissol ved i-n
276 q%%gggﬁgégggbr n& (10 mL of 48% solution). After
heating to reflux for 10EkwmplsS the mixture was cool ed

in an ice bath and dil uted é
XY

N6-( 4_1.4-dimethvloxazoiidin—Zjlid_ene)-N4-( 3-methyl-4-(quinolin-6-

loxy)phenyl)quinazoline-4.6-diamine

[00422]) Prepared according to the procedure for Example 1 using quinolin-6-ol in place
of 2-methylbenzo[d]Joxazol-5-0l. MS APCI (Y m/z 491 (M+1) detected; '"H NMR (400 MHz,
DMSO-d6) & 9.54 (s, 1H), 8.78 (dd, 1H, J =5 Hz, 2Hz), 8.48 (s, 1H), 8.25 (d, 1H, J =9 Hz),
8.05(d, 1H, J=9 Hz), 7.89 (s, 1H), 7.82 (d, 1H, J= 8 Hz), 7.66 (d, 1H, J=9 Hz), 7.56 (dd, 2H,
J=9 Hz, 3 Hz), 7.46 (dd, 2H, J= 9 Hz, 5 Hz), 7.16 (4, 2H, /=2 Hz), 7.10 (d, 1H, /= 9 Hz),
4.08 (s, 2H), 2.21 (s, 3H), 1.29 (s, 6H).

Example 6
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with water (50 nlL). After adjusting the pHto 8 with

the slow addition of solid NaHCO3, the m xture was
wOi2bd7ased; washing the solid with water and ai Pewus2ovg/044431

to provide the product (0.35 g, 57% as white solid.

100426] Step B: The title conmpound was prepared

according to the procedure for Exanple I using

benzo[ d] t hi azo)-6-0l in place of

2-nethy|benzo[d)oxazo| 5-ol . APClI (+) mz 497
(Mtl) detected; 'H NVR (40 DNBC)dG) 6 9.55 (s,

I H, 9.26 (s, 1H, \d 1H J=9
Hz), 8.01 (br. g§, (d 1H, J= 8
Hz), 7.66 (d, I—ﬁ/J 761(d J—2Hz)
7.20 (dd, 1 7.03 (d, H J =

Hz), 4.07 (s .

Ex aNei(h4-dipethp 4

12,4 1 azol ofneematawnmh&omnw @xAmBe 2t hyl pheny! -
(4 4-di met hyl - dropxazol - 2- ui_nazol 7ol
[00423he. 4, Bre@rlrgmaﬁ@orﬁ'os@ﬁe oggfiuRe: 1qsEx3 51% ? a‘ﬁ‘“éf‘s"q“‘“"““ ol in

place%féhﬁétﬂylb@m[d]&amisano DS AP €) A6 481 CYBI1p dete@eds) H NMR (400

e AR P I A AN 8, O s

(d, 119Q17 9019 nHQfamyH),alqumHX 357 2d,rit), BAY (ddidH), |7L2|8 @FHED, 7.12
2 Al 15 mi nutes, a sol ution
G 11—&988&%%%},82&%“3?15 {ﬂﬂngﬁﬁr‘?e (50 g, 306 mml) in THE

(200 nL) was added drofiwaseple After heating to refl ux
for 16 hours, the black slurry s diluted with water
(200 nmL) and concentrated té/Zif%ﬁ% the THF. The

resulting mxture was diluted Yor¢ water and
h et her and

et hyl acetate J
concentrated. T, esi
ethyl acetate in hexanes) %o provi de the product as
or ange. (3.9l dislethly 094 28y dRS KRz dB2 1) QJﬁEIBihﬁétﬁ)ﬂ Ofquinolin-7-

]1-(4- (benzyloxy) yrp, 1din-2- h zine: To a
solution of 4-Y m“““"’ln&)‘/’h‘z“tx‘% FH5Fdi ne (4..89 g,

[00424- 30 ated Rcéiinigdd e }{r&c%eu;mfér Bveasnpkdtl esingmuﬁnalm-ﬁel in place

o Bl L DL S G g i,

DMSU-HE)ES P5O¢hIeH), v @b, mswseﬂ: BIHAVGAA (LN 8134 (d, 1H, J = § Hz),

purificatio O 9257 P L -
8.04 {lgou 35 assqze(g " Jp—v%ég SRE S IE, fgﬁ h’ﬁ?{% 3366 (¢, 1H, =
9 Hz¥, 748t (o, 320) Df64(d31H) pyrd Hz)newr«n 13, Jso? i;ﬂtz) drOSdfs, 2H) 2.19 (s, 3H),

%%géa(benzyloxy)pyrldln 2-y1) hydrazine (3.52 g, 16.35
1.76 in trimethoxynethane (20 ni, 16.35 mol) was

added 4-net hyl benzenesul Esampledci d (2.816 g, 16.35
mol ). After heating to 60 C for 2 hours, the
reaction m xture was concentratgd under reduced
pressure. The ©

H HN Q
Ne N L
on/ N) s

N4-(4-(benzofdlthiazol-6-yloxy)-3-methylphenyl)-N6-(. 4 4-dimethyl-4.5-dihydrooxazol-2-

vl)quinazoline-4.6-diamine
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resi due was chromat ographed (ethyl acetate and 20:1
di chl or onet hane/ net hanol ) to provide the product
w02085925763% . [00430] Step D. Preparation of pLI/uR2006/044431

4l triazol of 4 3-al pyridin-7-ol: To a solution of 7-
(benzyloxy)-[1,2,4]triazol o[ 4, 3-a] pyridine (0.512 g,
2.27 mol) in ethanol (30 nL) was added Pd/C (0.5 g).
After stirring under a h drogen baIIoon for 3 hours,

[0042%je i x$tap e AvaSrdppiatier o : azahbidle Grdthegtiverbidithiazole

hydrcVUr&rhld%t(ﬁ‘ @U% 4(0%0mmo)) wé@hﬁss%ldea riﬁ"taSuéU@§ h?&[}@'@?l%cfeangnL of 48%

under reduced pressure and chronatograp e

solutigny it eing é%@ﬂﬁ’élf%a‘n%‘lo)‘mt the prgyiedusichgles fnogn feg bath and diluted
with [W64 330 mB) ERME adfiRng ihk!pl ©OORAH AL MBS aﬁ&ﬁ@@ bf Qohd NaHCOs, the

miveghg 535 GG ARESO0S SO RS 274 B aEe g he product 035 5
57%Yasvtiifeysbldnz o[ d] oxazol - 5- 01. I\/IS ESI (+) mz 481 (I\/H)

[004#53t ect egtb gg_l 18115{%“{1%9@0mp20u§§m 3 rf?_@f?d ac?cogcin% rli? t@q_l)orocedure for

Exanhl& 3 U@mg békfo] dithidzal-§-d] inlfjce off 288ethyltlenzdfid)oxatol-8%1( MS APCI (+)

s gt bl e R g s B0 g w1

IH),Bl@ﬁ(GQZlﬂII[ 9 Hz), 8.01 (br. s, 1H), 7.85 (s, 1H), 7.77 (d, 1H, J = 8 Hz), 7.66 (d, 1H,J=

byl 4 dj
ST ey ) B F%g%&]@ 2
2.21 ¢ ). A28F@? &bhr at i on of 4 (benzyl oxy) pyri di n- 2- ani ne:

To a m xture of 4- (benzy kmype-gz chl oropyridine (1.10

g, 5.01 mmol), Pd2dba3 (46 ng, 0.05 mmol) and 2-

(di cycl ohexyl phosphi no) -2', 4' tél-l-propyl 1,1'-bip
henyl (57 ng, 0.120 mol) in . was added
LHVDS (6 nL of 1.0 M_sdlutiﬁ ftek bBating to 65 C
for 30 mnutes, the ai xtur'd) was cool '3?0 room
tenperature an 8 pnto silica gel. The
product was el dtedom t : 3} ethyl acet at e/ net hanol

to isolate a pale-gold sol il (0.97 g, 96% . [00433]

Net-ep([ B2 4t pso@td ﬂByx‘iﬁm-t?eﬂbxxhlBtMlethylphenvl)—N6 (4.4-dimethyl-4,5-
4- (benzyl oxy) pyri di n- 2- Tcar Bamlat e: To a solution of

4- (benzyl oxy) By nige o ) in
[00417$UQ‘| (§@p KLPrewﬂﬁlﬁdﬁﬂ%e&Qﬁxﬁ@Mdéﬂogﬁufn% Té a&oo@@gﬁ"C) slurry
r heat | to 50 or hour, et hanol
of Wik Weaness gDl UGAES7 RePRRCBIOR A TE HCS BRI e added
dropwisea salatidr eftbeniyt hldole! (MmLQBBV fn@EDah THE(200MnK). W feer ¥@Sing for
5 bR A Gy OO 5hbfy LY b e i v
added] divpehissx v hadting & mﬂmalfckramahcmrs Tlo: bladkodluky oms didited with water

(200 Bg.,) 6anB l'giaif%enﬁatgcp ?J‘ﬁe)qog%( ¥1)ep¥1[ﬂ-7 d'l‘ e resu 4 r?%a b nrgtw'e (dqgtreg gﬂt’h more

was ad pa dium'o
water(apdJijtergd. DheoBltrateryesis )axtraﬁ;teﬁswt}sqthqr ranqh gthulredetateaT reyabnddyerprganics

were Qﬂk& grm‘c@ltcer{u%%@ Tﬁe?gﬁy N réflrctn%tog Qpldr%b '@#ﬁ"ﬁ %thg{ %@mv\besm hexanes)

sol i were renove tration.
to provisiedbaipriogua @s orange solid.

[00428] Step B: Preparation of 1-(4-(benzylox. idin-2-yDhydrazine: To a solution of

4~(benzyloxy)-2-chloropyridine (4.89 g, 22.30 mmol) in pyridine (120 mL) was added hydrazine
(45 mL, 22.30 mmol). Afier heating to reflux for 18 hours, the mixture was concentrated to

provide the crude product, which was used without further purification.
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under reduced pressure and solidified under high
vacuumto provide the product (4.12 g, 99% as white
woeabimhs9{s004351 Step D. Preparation of tert-buPgir/us2006/044431

4- (2- et hyl - 4-ni trophenoxy) pyri di n-2- yl carbamate: To

a solution of tert-butyl

4- hydr oxypyri di n-2-vl carbamate (4.12 g, 19.6 mol)

and 1-fluoro-2-nethyl - 4 n|trobenzene - 34. L f
[00429qmol ) Sﬁpo-_- OYED d G341t gj4g gidime. To a

solutu?/r}.n‘g@J i: (%fg ! lox (jésricﬂg% gﬁ_pﬁﬁazglé‘ @ r52%4 1 @951 ﬁr%ol)t i %rrrﬂétﬁ&é%@thane

erature and poured Intg Ice

(20 mRAL €85 (R0E) w@; addpdel-methitbenganaspanit &1kl 8 @ rigcp gimol). After
heatmg?rbg(%@é& §°’%e@°8§scgfﬁg%ﬁ§5m{ gﬁ‘@ %@&cﬁrce&ﬁ?&d%ﬂ&'r&ﬁl@m pressure The

rated under reduced pressure.
residue @8k dhrematgraphed (ethtyd gcreggm@gl 20: 1( ngb)@mane/%@@%lbto pﬁowde the

produ“%}%%ié?,s}j) provide the- product (2.03 g; 30%. -

ep E Pre aratlon of .
[0043&]- (2- n@gqpypp Preparagipn p Nty din- -ol -Ifl;)o 3 solution of 7-

(benz?lg?gt ['l th]ﬁfazélgl!ﬁt?—&]yi'ﬂdme (O 512 g 2. 27 mmol) in ethanol (30 mL) was added

PA/C §0.5 )9 m%ﬁ}m}r{gﬁ{d@? eﬁ,y&oé%@ﬂ rlf?rzé‘ir Gar &%“%&gr dé g/aQ filtered

througt-Gelite atdvashfl tviith &hdnbl (30gnk)t The ditrdte wpe pratcemeltddomdﬁ reduced
pressyrg aﬂfi%orb?tggégg (?grl] ggrnggolro e W@ﬁne 881?%&?%13%&9 Br%ﬁﬁct
[00431[@8 US eSilepMEt hait titler ¢dngroupd rwaf5| matar@in accpgimgqu trgt @rﬁchure for

‘ -Examp egar a gl]rb %{trrazglo[) Zé"d‘?'ﬂr“." nrln algcg of 2—methylbenzo[d]oxazol-5—ol

MS ER0 (8) 15861481 I(hﬁ-lb)ﬁetected 'H NMR (400 MHz, CDClg) 58. 409 G, lH) "$58 (s, 1HD),

Yifih 711)96.79 (s, 1H),
s.19 6o o 11 Tgh AP SAL AL L2 & I Qe [0%6 7o 6 1)
4.14 GatHy 226 ¢s, BEMOCE 6.X8D)- nl) fol | owed by
chl or oacet al dehyde (1. 14 Qmpfe 26 nmol ). After stirring
at roomtenperature for 16 hours the mxture was
diluted with water and di chl or rret(pane The aqueous
| ayer was extracted with dic hanpe and t he
conmbi ned organi cs were dri co eptly at ed under
reduced pressure The resl due was chr,\\ly t ographed ta
provi de the prw y ,~N8% as sticky vyellow
solid. [004381 : ¢htion of
4- (Him dazo[ 12- al p3ri di n- 7°Yl oxy) - 3-
swﬂﬁésﬂ\dfb@lﬂ@eommﬂaezorTg-a%ysﬂirmwmyps-methyrphenvn-Ns -(4,4-dimethyl-
- (2-met hy[-45n|tro hen y Lmd]azoi 2-al pyri di ne

(0.569 g, 2. 1821 as —add pat | adi um on
-[00as2y bon §@p 146 WM&IMQ Tt armoisgre of 4-

era der dr en I h .
(beng B2 Cirap s R, (15 ob% 5930k, 120 dbal, She Hhe,"0HS mmbhCend 2
(dicyRlohexyEaHYOpHi M%@;b'-trf-l bmpﬁtlrmpherm (57 0128 mgal) in THF (10 mL)

was ﬁtgﬁg i%/ﬂg% ?(9 V‘g'c%‘j?% %r/lggfég%rs % %‘%%n%rtggg °€ Qéﬂgg'nﬁrhl?tgs the mixture

was 9d3d @Srovdni tt::ﬁpér@tam anﬂl@ﬁﬂc&ﬁt}:atat epo bﬁlrc@g@p@hgpqoéwt s eluted with

azorl %
20 ok SRR b UG P 09wt
[004'33}1“ hvdS&prz @repdrayibi) gufi uaa-i;utvil rechdnglaxiydpyridin-2-yigarjamate: To a
solugrort gf 5 &egé%lgyfyfp)gl r]\ B |mc? %1 g %2 97 rswm,gl) in tBuOIk-JIe(rS]g étha) rTv]vars added
boc-anlydrid2 .87, g, 2563 rimip Wﬁeahchtrihg (850 °C for 1 hour, ethanol (200 mL) was
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cyano- 4- ((di nmet hyl am no) met hyl eneam no) phenyl ) - 3- (I
- hydr oxy- 2- net hyl propan-2-yl )thiourea (0.151 g, 0.471
wOomd7)059237i sopropyl acetate (2 nlL) was added aeerius2006/044431
acid (I mL). After stirring at roomtenperature for
16 hours, hexanes were added to the m xture and the
yellow solid was collected by filtration. To a
solution of this product dissolved in THE (1 nL) was
added 3 #RGeackios yﬂlxtufeh [Tae iaten {peBOiIrg migugAasniiitsryd tqrrdovigeche solid
pmduété;rg%%/f) M solution). After stirring at room

Ye for 30 mnutes wat er vvas_added to the
[00434 Xt ur Stepatl Pidpaxation ekte b & p matg: To a solution

of tert(-laflt)(f\i/peét (‘_}‘)bxaz%bgcpfﬁngfgm e9lc%%£ﬂ: Q§ 8g\%r 99 W&&Jﬂ&@ u\l\fnieh\ah@%s added

solution was drjied; filte
palladaumd on cabem (k-84 &d O Q8 anmeld il FLiFHEsElFe? h?r‘ﬂré’g%["lﬁg’\ﬂl’ at room

! Itratidt ThefilhBEvids@oncentrated
tempe(‘a%?r% %ﬂ-@o}’iﬁﬁu{e% otﬁéju f:c?f;i @ere%hhve?iﬂ(;yﬁ trS s i s4|?{§ en grg j
“nderﬁmcect Wssmezandzﬁsbdl( I‘}deﬁ dbie efﬁ%a'm ORI (?f’ i Ughe 12 & 99%)

as whiMBR4d6) S 9.55 (s, i H), 8.54 (d, 1H J = 7 Hz),
g

[0043_(51? 48 gteg g 8aroo (Pt iwnox%yndm-z-

lcarbzdmlr% rd.a iolxl‘ﬁonJoFten&bhl&) 4-h§dr8@y;(yd1dm—2_—yllehrbamaie T4 |-1-@ g, $9.6 mmol)

and 1(@0@%1&3; gut(%beh%eﬁf B %xglzﬁ 1I T%%H‘\ E?NMF %‘?0 %U%\Iwas gddla@ K2COs

4. 06@ B¥o 4. mmolN4A fiek-heftiigl ta26 4 TE rfqara@bh@frs the mixture was cooled to room
temp?ratgreSanQ d{oh%lgg %’X‘é% (\)Afa¥% (zqq({‘ﬁlf‘yfh%*}@%& njl\ilﬁﬁlée‘lwﬂs g}ltﬁ@tteméeveral

nazol 1 ne-4 di am ne
times[VdfetiB]l aGliep The cBmbpad atgawips wére concentrated under reduced pressure. The

re:suh?1 %/?s ¢ %xgellt;'% eld %( 1 2Rk By |he>éancs) to provide the product (2.03 g;-

eno yrr y[)forrram dine: To a solution

30%)of 4- (2- met hyI 4- ni trophenoxy) pyridin- 2-amne (2.05

[004%3’] 8. 34, lBadhifang 4(3 ek idin-2-amine: To a
met hoxy- anam ne

.18 i, 3 .
solutionoif )ext—hftyle}«(%@gwyh@-n%;@pmog)pmxdq 2 %bantaff_e(lﬁ{ %,tA%JS}Oemmol) in

dlchlx\t%ﬁ'methggéq ERNhEf6RE daBsteTFAaduaES A[I’feei‘sﬁtﬂng dtqo@n aerhpkeature’ for 6
crude product as dark 0|I EOO44

hoursprtbq)aqagqiqrbwngpre?ww Cﬁ@pmte 4uqﬂe I;f‘dib:ﬁ BWSLP ?:% prowde the crude :
prodLllot frafvhd UsBT QltRdut ﬁﬁtheﬁpthrdicﬂtﬁm To a cooled (0 Q
solution of_ (2)- N-dlt | - N ke

[00438 07/ os¥ens F: pigpa )-neth 14%;%&% A

To Ai édlma,heaﬂxzyhzaxyxemgh-mnarophg)nﬁmy)pﬂmmizmnqel ©F1gge, 2993 mmol) in
! wa, d . di 5

* dichlpretchhhd ?gan@fﬂ aéﬂsx%%e% SR INaRED, @, bfl) Stolbwed by

chlo&a&ﬁildﬂ’@&e) (1 14f g 6724 stal). iAfigr atirring @mmm{agr@ fqr lz)urs, the

mlxtﬂrpow qufupe E}lya 2 aﬁg %o%?o%tﬂak@r q‘#xe ueRqu\%?/élxe whi) @xtracted with

ite sol | ep
dxchBi‘oanﬂmnblmﬂetheoquduM WRESnipY eYsEa ém%@(‘iér‘éﬂnﬁfj’tﬁa ll‘ﬂé’er reduced

posfi SR e TP Pt proteel G B ATy
yellovdsdmd in pI ace of 2-

[00438] Step G: Preparation of 4-(H-imidazo[1.2-alpyridin-7-yloxy)-3-
methylbenzenamine: To a solution of 7-(2-methyl-4-nitrophenoxy)I—I-imidazo[1,2-a]pyridine
(0.59 g, 2.19 mmol) in ethanol was added palladium on carbon (0.116 g, 0.11 mmol). After

stitring at room temperature under a hydrogen balloon for 16 hours, the solids were removed by
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met hyl - 5- ( 2- et hyl - 4- ni t r ophenoxy) benzo[ d] oxazol e. NS
APCI (+) mlz 481 (M+Hl) detected; 'H NWVR (400 MHz,
wOROA)s9:579. 58 (s, 1H), 8.93 (d, IH), 8.49 (s, pCiHUS2006/044431

8.38 (s, 1H), 7.92 (br. m 21-1), 7.67 (br. s, 1 H),
7.47 (br. s, 1 H, 7.129 (d, I H, 7.03 (dd, I H, 6.79
(d, I H, 4.0 8 (s, 2H) 2.19 (s, 314), 1.28 (s, 6H).
Exanple 12 O HHN\ ONJNN-. - -- NN6 (4 4

fi ItratﬁhnETllfQ/ﬁltﬁte was concentrated under reduced pressure and solidified under high

d X 4- (1-met hyl -1 H benz
Va°““8r‘8|Pr‘¥?ﬁ %Rg ?rog%tgqytéi)%enyl a%%‘lgzol i ne- 4, 6-di ani ne
[0043DP044 3 Btept epHA Weepmpationt | cof ofN4 -(4-(H-imidazo[1 2-a]pyridin-7-yloxy)-3-

l,-

Aotefiyt R%ﬁﬁi‘gg‘gﬁ%mér O P mixture
of 4- (ﬂamoda@nﬁr%a]anaiIWJaa*anarBenﬂhxlb@pﬁ@ﬁme (00124 220.§18 munad) Vand 1 -(3-
cyandmrrh)méurylmo)(n%& aNAS)REHBS- ne?dmy@hemget@paﬁé -Afthiourea

2-mmol )", After heatln hour
(0.15 ? BeD- ﬁlx"PUFPB lmpr@pylmceetwma W@&S@fide(dmeﬂw;d GrigL). After stirring

at rodni tehﬁéﬁﬂ}ae 86 s, gﬂ&hﬁe%tvﬂeré’\%ﬁe&vﬁﬁfh@ %1Wu§é'hn‘d?ﬁ£fzel@ﬁdsohd was
collecéqﬂ t?ydﬁltr?mtdfg"l&:]pa{ ngl%tﬁ)enggthtg‘spr 2 gtf t{ %f?tf%S‘? n ”gHF ( 7 r@L) was agdekd _tosyl
chloride T®1 80/ &, 049422mﬁ‘51)fan|d MaQ¥H t(2.0 phie 6O X M -s3kution). After stlrrmg at room
temp?ritarezge gﬁ ﬁmxi vaeTr\(l)%?asef dec\&llvtéos 812 otféct 7S ah dl urpe Ez}e/s e(x%écte )wrth ethyl
acetatd-t{ide. rTEhdﬂgdeinenir drgopdsenox yeshd wWithr oSt ieMimldr érig2. D@ solution
. was cgi'e%,qzl%%dg%%t c)opcenq'thrm'ﬁhXAr r lc&%r%%(\%7 g'hlz ’yelg vgﬁegmp k\)aﬁ triturated

anmoni um su

with gthyl @pet@c/MTFBE@ m@wd@tbmpt@nﬁe(r) A0 ar ¥ evhete olisel NI8 AECL (+) m/z
480 (E\féi?'ﬂbt@& dd“ 1#1‘1(4% Chfi 8 ML Ub *Bs é"@i mf’_sf H%,]soél’r ALipand 7 ),

acte or onet g ani €

| 848 salis SABGrumaHd 4 ok SHheh @cr(da Tt B g, 701 Bt SNBY 743 s 15D,
7.12 (2R = it A6 t &8¢ ed, 3RdscoNpEN HSY, %@3%@0@{ Jf£ﬂlr§z?dr 08 (br. s, 2H),
. ressure. redi due was chromat ographe
2.19 (ﬁﬁ%ﬂ8$6n§¥hane) to provide.the product (1.90 g,

919 . 94 WO 2007/ 059257 pRGHpiSA006/ 044431 [ 004451

Step C. Preparation of 4-(4- antno 2- met hyl phenoxy)

N1- et hyl benzene- 1, 2- diam ne: | To a -sol ution of

N—nethyl-4-(2-nethy|-4-nitro XY ni t robenzenamnin

e (1.90 g, 6.27 mmol) in.e ace (10 nmL) and
et hanol (20 ni) S Qdded 0% Pd/ C (O , 0.321

mol ). After. g bgidey” 50 psi Hydrogen for 1
hour, the m xt @as 2d and the filtrate was

concentrated under reduced pressure to provrde t he

N-(3- et hyl -

yl oxy) phenyl ) i ek
[0044D] ( 4- arSiteyo- 2- Aet hy Praiperatian

nitroﬁh%néﬂl‘)%’din-}yl)formamidine: To a solution of 4-(2-methyl-4-nitrophenoxy)pyridin-

2-amine (2.05 g, 8.34 mmol) in ethanol (9 mL) was added dimethoxy-N,N-

dimethylmethanamine (1.18 mL, 8.34 mmol). After heating to 80 °C for 1 hour, the mixture was
concentrated under reduced pressure to provide the crude product as dark oil.
[00441] Step B: Preparation of 7-(2-methyl-4-nitrophenoxy)-[1.2 41triazolo[1.5-

alpyridine: To a cooled (0 °C) solution of (Z)-N,N-dimethyl-N'-(4-(2-methyl-4-
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g, 6.25 mol) was dissolved in formc acid (15 nL) and
heated to reflux for 6 hours. After cooling to room
woenparssdsar e, the m xture was diluted water (10QTnS006/044431

and neutralized with sodium bicarbonate. The m xture
was partitioned between water and di chl oronet hane. The
organi c | ayer was washed wi th aqueous NaHCCB3, bri ne,
dri ed over Na2SO4, filtered and concentrated under

nitro h@rdw} ;nmﬁesﬁ)fbmahﬁdlpe qv.0tle, 3188 pmobiuptmgthanpd (3 mLY 7gs, added

yrldlg 2%?% eﬂglmwgﬁ ? B %%’%enzglf }f%nc gcld (O g27 g, 3.66 mmol). After

stirring| 2% yorb aamparatmientor 2Tlnpuas, gl mepmﬁatefwaé Jfiteesd parayjde the product
UL in methanol (10 nL) was added

(04@8(@/?@?@ §1°]‘?1 met hy I-IH-benzo[d]|mdazoI-S-E&Ieox % h

[00443hy| ) f Stepadi d@h‘é titlg crogpourgl (ves rrgnajed 2gepraingniy nlzjég ure tor

Exam#;?ef lluﬁ%u{gop é ?134—m%§hé§16§591[|1 Otriddold[U Sl priRlineodl pldce of 2-
room nper a

ure and t.er

methﬂ*fﬁe@ﬂi‘%bﬂrde“%a%heﬁ%’@’t)‘?e&lz?@gﬁ “)@oépﬁﬁf i ar%gg%l&ﬁi i detected;
1 N@ﬁl{j WiaE chiog9 h €8.49T(3£1 10X, 8ABI(S 1H), 7.92 (br. m,
H SO %??on vvat?ttﬁmsé%]s%d\?er )Elazg‘gl 3175 I({_dg H))E gd 1H), 4.08 (s, 2H)
2H), 267 Hed 40 bref FdGd2ddpiEs 29 éd g£"§’r%$1 b e P e
2.19 QI fdcbs (f 8A48] Step F: The title conpound was

prepared according to t rocedure for Exanple |

G R AR

3- et hyl -4-(I -nmet hyl -1 H benzo[ d] i m dazol =5-yl oxy) benze

nam ne in place of

- 3= et hyl - 4- (2- et hyI benzohg 8 oxy) benzenam ne

. M5 APCl (+) mJ "H NMR (400
MHz, DMSO- d6) wzfg 1 N844( M 817 (s,
1H) 800(br 011 I H3Y7.66 (m 2H)
H) , 7.08(d, : 698(d d,
1-difiethy]-445-4if 1- £1-mot
1 28 (S 6H) . Exﬂm)&éil)@lnﬂom hM—dné\th N

N6- (4, 4-dim
[004&3]hy| - 4St§Peﬁ

solutji_é'nI 5@ 1 ﬂﬂéxg[Zl eth, ~4 ﬁ‘itrobenzene (2 02 g, 13.0 mmol) and 4-ammo-3-mtr0phenol
din-7-y OX%E

phen I)qu oI|ne 4 6-
Q. 222@d¢/@5912:§7n ces[nt% ﬁgfg?na% @ g‘g ég é m\%l) After
heatiﬂ% ¢PB6PAGorl R hdues, meqa&dué evak QilutEX e lventek @100smbyand filtered. The

prec(pnytgrvgagcvzeataﬁe%?ﬁﬂgya é?’é‘t?‘éd“g‘r ¥ oa%eﬁ*t? dﬁﬁég G %ﬁ(@% dark

- soli® 8- 47 (S 11), 8.43 (d, 1l1) 7.87 (m 3H), '7.66 (br.
56 s . 1 : ‘6. :
[00464]45Hz SSteg H)B:

mtro%ﬂﬁgna}mﬁ& Tea sﬁllulhlon Eﬁ(arqb.lre hj{drobel‘dm(l(LLl‘g inNO, iy 9(@261“) was added
toluene (15 ‘mL), 4- (2-methyl-4-nitrophienoxy)-2-nitrobenzenamine (200 g, 6.92 mmol),

dimethyl sulfate (750 pL, 7.88 mmol) and tetrabutylammonium sulfate (0.277 g, 0.816 mmol).
After stirring at room temperature, the cooled (0 °C) reaction mixture was diluted with water
(100 mL) and extracted with dichloromethane (100 mL). The organic layer was washed with
water and brine, dried over Na;SOs, filtered, and concentrated under reduced pressure. The

residue was chromatographed (dichloromethane) to provide the product (1.90 g, 91%).
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N MN4-(4-(Himdazo[1, 2-al pyridin-6
yl oxy) - 3- net hy] phenyl ) - N6- (4, 4-di net hyl -4, 5

wOoi2bymisersxazol - 2- yl ) gui nazol i ne-4, 6-d i am ne [ @0488R006/044431
Step A Preparation of
2-chl oro-5-(2- et hyl - 4-ni trophenoxy) pyridine: To a
suspensi on of 6-chloropyridin-3-ol (3.37,g, 26.0
nrnol) and K2C03 (7.19 g, 52.0 nmol) in DM (200 i)

(00443 s addep L fMQMJﬂﬂjmmmlm-Mhﬂbemene-l 2-
dxamm§ %? mT%Ht)tlon %&\?me&}gﬂ é{‘ %e{hgl é Qntroghén%%(g)l?—nﬁm en%bnamlac (190 g

erature
6 27 powt)eid ei:hyd ecemm €10 ralnchnd esttanel (2@ tLnivak a@cteldylo‘%ah@t:e(t) 847 2. 0.321

mmo?s) Aﬁgpglagfn%a!md? %@égrofv}@ﬁr g@ti?tﬁ”dl \%J'rhthg &ﬁx’re %é ?xgered C?“d the

over Na2S0 red oncentrate under reduce
filtratgwas spcanirgsensigr wauder arepyuaRiigProvads e plodypt 8 ¢learp0451]

[00446] St eP-stEh I epRERtigN 8F N-(3-methyl-4-(1-methyl-1H-benzo[d]imidazol-5-

5-( 2- et hyl nitr enox ridin-2-amne:. To a
m@m. -(4-am?no-2-meé‘xy&%enoxy)-Nl -methylbenzene-1,2~-diamine (1.52

g, 6.25 mifdoly @r.ﬁd(sﬁ)wgat lhy[blgﬁc gt%ztl (05 hgr)mgg)mytédx b F&lg({ ggréi h@\érs. After
A 27 X . O :
coolify & #EbR, CpPopS TSt RT3 WA I il e it
sodiup@ bisBrbondte. 8hb3Inirvwnd Yas Pdrtidoncl datweey water Gind @idhlurorhethane. The
qrgal{si(? Ilfe( er, é't'l"f% % 1th\/\@§ue§1g ghr%hgx bR drRAPSA TN, ﬁ)“d afq%red and

hour s . re was- concentr
‘concmmato;dsmﬂcrrceduam:lpremmtwl@gtdammoc(uxo@%m@ﬂ%hoI in

' [004g6hy| %tﬁ at E) trﬁep‘aFa%ﬁ deyd hg rHch%h &chglgﬁ{-genggﬁﬂqfﬂmdazol 5.
0452] - ne. titlre conpound was prepare
lox Wt@p@é eefneatratest aquEssiHFle(12 aldsin mepthancl (10 mL)
was §ad@a Nr(ej-méthyflmi-wea@hm%{mmmﬁ exhﬁ)f&lnﬁaﬁﬁd@fl 70 g -

-4- nitr ophenoxg/) pyrid am ne.
6.04 mol?n éﬁqsbfavmf) refRpeior @ghovrgy tmae%nmw&re wwse!e&atp room
tempSrafird dnd Hilutkd Bith Sadd (D mlb*) T Aixtl® wdsl Adutraifzed1w(ts ,sodium
bicaréq’:rnge'a;\:d%gtr%%?rd YV‘SEB fi!cgpoggl‘?e(té?\eg_k}% c’)x%’?r}ici!solt% \Zfé_s6cg|se§i rgyfaroﬁazSO,;,
filter¢dandlcohfentrdte@vndes red@dd)l predsidd’ to(Bovideitl profiud8 (s, 6H). -
anpl 2007/ 05 257 PCT/ US2006/ 04443 HN 1
100437 [ Phegfiié dopoldcnds et dOng o e plhcgture for -
"Exampe Bumag If’vyxhpthﬂn%f(l)m&h(/IZLPhﬂbmzoEoymlﬂaznngl@xwazrwenamme in place of
of
3-mefHJ1-B 2-11[ ‘i\%‘l‘&ﬁl%[é;@%%oﬁs /K%rﬁﬁ’t {ij%éérgg MS APCL (+) m/z 494 (M)

qai n
detemdkwmmmdpwspl@)em 49 (s128), rsnw; 1H), 8.17 (s, 1H), 8.00 (br. s,

1, brd @Iy 6L v ref 180 7R U R A ER A0 7

2H), B8t (23Hh 22, (s Del28Gobling to 0 C,
Example 13

a idin-7-vloxy)phenyllquinazoline-4,6-diamine
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the m xture was filtered. The solid was washed with
col d nethanol and dried under high vacuum to provide
woheopiseruct (15 g, 72% as white solid. [00454ET8ISem6/044431
B: Preparation of 4-hydroxyquinazolin-6-yl acetate: A
m xture of. quinazoline-4,6-diol (20 g, 123 mmol) and
acetic anhydride (186 nL, 1.97 nol).was heated to 100
Cin pyridine (30 nL) for .2 hours. After cooling to
[0044990M t ePrperred at@rding @ (H2OGrogRdua®r Blaopley 1 adied chivrdahetone in
placd SRGHbRLLd & MEArkE 98] Bl gé@avf@ bhbd &t Off NIAS RRR Mz

and i'ed un vaculimto
DMYD-06) 868 46, PHAAR (I 18), 7 7dm, 8B)97. @cs(q@as, dH)el.56(, 2H), 7.10 (d,

[ 0} e |
1en, 30 ‘Qﬁ%ﬁébfﬁ?ﬂg%? FaRs A 2 8%?“&”“%?}”4
hydr oxyqui nazol i n- 6-yl a%mm!elflz 0 g, 58.8 mmwol) in
t hi onyl chloride (50 nL) was aded DI\/F(05 m) .
After heating to 90 C for 3 hao reaction
m xture was concentrated unde u e pressure and
azeotroped w th tol uene- t OHR de t duct (11.8

g, 90% as off- teNs id 004561

Preparati on of H- daz

12a]pyr|d|n7yoy) '
h 1en )

ac et at e ( 930 myd&&&dmwlﬁquﬁﬁﬁblme-df 6~d1amme

[004§0]( (1. 'Ig _R[ ]P,reparc tlox Lofd b-rcl,hlZ)rcy % ?.3.( Xx)ethyl H%uhwhen%g%}e?% gn ine:. To a

Urssorveu 11T T SOPT OpPaltol

suspensjonwi$- dh@aommrw-pb@BG)g, 1o rr@ldﬁnndﬁizﬂﬁst(éw 2.053d) mmg_l) in DMF
[

(200 l%ﬁ,)[\?gsrgdgﬁyg -y ;0% ﬁl %15'{13 P roglgxls:’agllbetr ?}1&4\&? /{fg:g hs%%x%g to 50

°C frr gdiopist the ecastisn anmturd wiagchalel tp rapn @mpbta@rpmuthmted(!@@@vater and

extre%gezi %ﬁyl Lg%itg K%X?;ﬁg]o%mc 16{}/35 #erﬂeé) (’Véth brine, dried over NaySOy,

filtered;t dngi cprive ntydtedrimis) gdwmépmlssumtepmwdﬂtbe progadt as yadlowatil.
oodd1( 1 ( Sl B0 Plepdradind LPYL LA/ bl nds i

solutigrde mlmr%é?-@sml +rpitrophepgxyipxsidine . I'NE 4(2§0nmﬁt) XPHQS (0.097
g, 0.36618¢choR A mdwnahwim@ @@85(31rgmmg)n TAFYSS m3h Wak bdBd AHMDS (8.53

roomtenperature for several 2007/ 059257

mL, BSP/mysoRotftaheatdie to k8 OF Sor thewr, [BlPee@Ixﬂfr? 3ag cqpigg to room temperature
and G@tddeol €6l n¥he. Fiid ﬁ‘lfxﬁIré 9195 @d?l‘ée%@ﬁela%td’\&lh éﬂd%hro%gr%phed (10%

preci.pitate was air - growdethe product (58
meth?gd instyl agstaig) fe wrovige th pmﬂB@i@ 36 &33)F: Preparati on
o043k N (4Sfd# CM 882 aitid, drpbihd ad prepiledXdtcording to the procedure for

| ph
Exax@p{eng(i)};é B g—gg-a?eiﬂw? ﬂ&xgmnﬁ@ox Pxsidipiframige in place of 4-(2-methyl-4-
mtrdbhérézx&)‘dyhﬂmcﬁiﬁﬁ{n& 'zMSl]A:PjZ]‘II(d) R214800 OXyD)-detected; '"H NMR (400 MHz,

oo DRSS BAP o0 kT8 8 2175 o

lH)l 106!6 dﬁ z(fi)%sm 1127 55011, and (dd, e dyeHb 7, rﬂl}gz 27 (s
mol) in DVF (10 nL) was heated to 80
3H)f ?8@ ‘ﬂ@urs After cooling to roomtenperature, the
m xture was partitioned Beimprnsdi chl oromet hane and
water. The organic |ayer was washed wth water (4 X)
and brine, dried over Na2SOX4, filtered and
concentrat ed under reduced pressure. The residue was
chromat ogr aphed (100: 7: 0.1 o¢
di chl or onet hane/ net hanol /tri et hylam ne) to

: To a




provi de the product (365 ng, 65% as foam To 325 ny
of this product dissolved in nethanol (10 nlL) was
weadersvsyl i ¢ aci d nonohydrate (280 ng). AftePCT/US2006/044431
stirring at roomtenperature for 45 mnutes, the
m xture was .concentrated under reduced pressure. The
residue was triturated wth ether, filtered and
air-dried to provide the product (576 ng) as the
bis-tosylate salt. M5 APCl (i} mz 442 (Mtl)
detected; 'H NlviR (400 MHz
8 Hz), 7.43 (s, 1 H, 6.79
6.54 (m 2H), 6.52 (s, 1HN),
2 Hz), 6.45 (dd, XA
9 Hz), 6.02 (dd, 7)—|z 2Hz) 5.99 (d,
= 91-1z), 5.89 & 5.71 (d, I H J =3
Hz), 3.07 (m 2|-ll), 251(m 2H) '2:15 (s, 3H), 1.04
N-(4- mﬂmﬁi&onoz My fi8in-73yibxy) Bxasml Bhddy106-12-methdxyéthbRy)qithddolin-4-
. N-(4-(Himdazo| .
1, 2- a] pyri di n- 7-yl oxy) - 3- B8¥y| phenyl ) - 6-
[0045(3}:ycl OStepp WA : Pk dpasa mf EAQblime-4.6atinl: NneA160:46&@1 of 2-amino-5-
to t dur r e
hydroﬁ%‘?eﬁ‘éo'c (‘B‘?gﬁg?"g )rréryglp gl p:?% %ga%mel(% g% 1@( r%g}?)k), an%splpendme ©
mL, 912 mﬁfm-\ﬂerﬁmbhad(weimﬁ mdRnARGD n§l)) forrﬂ moﬁJSSAﬁérMeﬂzl)ng to 0 °C,

the mgmg? w(:-1§ gltireg‘)’l[}lxegol&wis avhgglﬁéquhc o?’a gleth%rzx%% 8]8%3; Ltng% Tﬁ} vacuum

to proi'zlcghd-iz)aduc?(ﬁi'g (721%) asl-Whlt!::SOIZd Hz), 7.50(m 3H), 7,44

[0045%)}?j Eaep iB H : i ace%té"z)\ mlxture of.
qumam)ne- -qh;@! 29, g,21|22|3 mJneD aynd qqgt}c ar@yq[rlde((g 6 Eg}lb, 1 9f rgq}) (wﬁ? heated to _
100 é%ﬁi)%@a%g(ﬁgﬁﬁ ZE@uglﬁﬁ@ co%iu]ré to %M@n?p@%!r@ﬁ@@@bo g) was

e 1/
slowly gjide tp &wegﬂqnmxlggz%[mc Qreglpmn was ﬁltqred washcd W1th cold water and

dnedYthBf"ﬁ) h3aBRIN ﬂbﬁﬂ‘é’ﬂh@ﬂ?o@@&t gw 1592 @519 u6pald Yeltbw solid.
: di met'hyl am no) but; - enam | 004601 St ep A
[00455]) epar sk B -. 3 fr 46 - d ateriTor @ sglugipn of 4-

hydr&y%&@h@—'é»ﬁ'dcét@l@ﬂ@?@lgc 5@‘8' ﬂm(oﬂ)OiQQh@myﬁchic)e @00nL) was added
formam di ne acetate g% 10 not) were dissolved i .

DME{B5 1k éftsahenting 1 0 Znfer A biracihe Eraghion Tt WegegRERHgied ider

reducll pREskORd DeotkdiRd Wlthttél{l&lek@p{oemthe product (11.8 g, 90%) as off-white

solid. ) '

[00456] Step D: - Preparation  of  4-(4-(H-imidazo[l 2'-a]pvridin-7 J-yloxy)-3-

methvlphenvlammo)qumazoim-6-yl acetate hydrochloride: A mixture of 4-chloroqumazolm~6-

WHz, 3 He6. 38 (d,

yl acetate (930 mg, 4.18 mmol) and 4-(H- 1mldazo[1 ,2-aJpyridin-7-yloxy)-3-methylbenzenamine
(1.10 g, 4.60 mmol) dissolved in isopropanol (20 mL) was heated to reflux for 2 hours. After
cooling to room temperature, the precipitate was collected via filtration and washed with
isopropanol and ether. The precipitate was air-dried to provide the product (820 mg, 43%).

[00457] Step E:  Preparation _of _ 4-(4-(H-imidazo[1.2-a]pyridin-7-yloxy)-3-
methylphenylamino)quinazolin-6-0l; To a solution of 4-(4-(H-imidazof 1,2-aJpyridin-7-yloxy)-3-

methylphenylamino)quinazolin-6-yl acetate hydrochloride (820 mg, 1.78 mmol) in THF (30

mL) was added ammonium hydroxide (10 mL). After stirring at room temperature for several
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tenperature, ice water (5L) was. added and 'the

m xture was stirred for 30 m nutes before collecting
woheo/pyduct (125 g, 14% by filtration. . [0@&6A52006/044431

Step B: Preparation of 4-chloro-6-nitrocuinazoline: To

a solution of 6- nitroquinazolin-4-ol (4.40 g, 23.01

mmol ) and N-et hy- N-i sopropyl propan-2=am ne (11.89 g,

92.04 mmol) in dichloroethane. (50 nL) was added :
: hoursp thespdripitate wasi coléated \defifdti@tang, wasBedORitinHF) The pfetipitate was air-
dried'] & ﬁrtovﬂi% thed prgc?uc 848?%%@5‘% il whitesBfg, M Xt ur e vas

trate duc pressure The residue was
[0045ﬁ}ncent$t9m5 TepetaLg 2-a4p Ll.l" 11 YIOXY ¢ 3-methyiphenyl)-

6-(2-ffe 11\6549&%11 a2 Hci-ﬂagoﬁ%ﬂiuﬁtm @Qﬂ-xﬁ{x@ﬁef_’@é\]ﬁﬂxd}ﬁ 7-yloxy)-

- I'mdazo g din-7- oxvl -3- -
3-meffw) h@nylenmpiqumamlmaﬁz@n {58 408 nli-#e MM, Legyn Aaronatg(1.60 g 4.91

mmo% GO OB (L SO U, fl%%h{&g 4ifh @%rcﬁlno 2%&%@%@(15@ pL, 1.58
or oet hane/ t - but anol : was adde

mmol)-ip BINIA{(IPanb) vadhegiep ja $Qj°qu'20173 hours Aﬁer coaling to room temperature, the
let%\lJF %) p 0Rkd Y)lemgl? @féﬁmd?{?eﬂ(a%e 248 v%ter2¥h9 rdh®R1dyer was washed

eatln 2 hours m Xt ur € was

with @@@r @HX) glddar@edﬁ@d PV?rtI%’F%“ filtgred gxg:" qo&cmg‘cﬁwg#é gedupgdppressure.

The Q@il&hﬁd ‘V\F‘al_lga&fr@ﬂ@tb d( {5!@0 7"6—1) diéh oA IhaR/haBarRl/@RiNs amine) to
as e

o b G T LS55 BRI Sliggn mton

(10 L} Wasaiddd abselic h&amom&m@xo nTé)EAﬁaqﬂmatlraye tervyRgature for
extrag}beed wi th dichl

Wgrwag Scowkepée%g%}l?%a recélg?cﬁ%rfgw )fha reS|due was triturated
“with @thec diiteredt and divedripd av ipdeidehtbe proddu 676 ihgD s the biBRBylate salt. MS

ACS B e P e PR B b (KB TG g o, 7

(s, 1H), 5. 8nddde2H,To= 11 Hiz, 2 Hz), 6.54 (m, 2H),652 (s, 1H), 6.49 (dd; lH J=9Hz2

HZ)’%FA*?#‘% Hﬁle g)a(%%[gjmir 0q 1%}2’13{]_; % ?gddg ]le'é gHZ 2 Hz), 5.99 (d,

13, 1% OFAn? xd {4k, detfalion ST1L6D Ty wvaslzhé@@am, PR, @ X1 K gH), 2:15

t room tenperature under a hydrogen

(8’3@%“1?%(@%?% g%%)s the m xture 99 WD 2007/ 059257
PCT/ US2006/ 044431 was fEXapgmledét hr ough celite and the
solids were washed with ethanol (100 nL). The filtrate

was concentrated under reduced pressyre to provide

the product (3.89 g, 90%. [ C Jt ep) E: Preparation
of (E)- 4(d|nethlamno)bu11N —ef ide
hydr ochl ori de: - As met hyl ami but - 2- enoi ¢

aci d hydrochl oride (11 . 664 mmol ) in
acetonitrile (1.5 nl) fdded oxal yl dichloride
(75.9 nmg,. O. b

After hedt

cooled to rOOW&@MM&x&R@ma@@MEI&Hﬁ ed to 0.5 nmL
total volune, The resultln sol utign wa Wi t ho .
Bropdratpsn 4 usine

100459 ¢ her Prepeied 1 25pndB.  fooRs1 mpesguse. Pl§n
(brofEhethyljercloprdplhe in plla«za:[;ﬂlﬁ@hq&ﬂm&ﬂnm&thgﬂeost APCI (+) m/z 438

T T T T Ny
Hz),(m é; I}QIJ\%Q Wizh, anasn(a,) I U=22 HRRYIS0cH| 8K), deld (dd, 2H, J =9 Hz, 2 Hz),

oS NS b 3,9 SR ) 55 PR, 272 -

Hz),2,12-(8]303)) 1.24 (n, 1)) 05/, 2H), 0.21 (m, 2H).
98




met hyl phenyl ) qui nazol i ne- 4, 6-di am ne (0.127 g, 0.332

mol) in NWP (1.5 nL). After stirring at 0 Cfor 2
wbawras92ssat urat ed NaHCO3 (15 L) was added t opCinais2006/044431

m xture. The aqueous |ayer was extracted with ethyl

acetate (2 X 10 nL). The conbi ned organics were dried

over Na2SO4 and concentrated under reduced .

pressure. The residue was chromat ogr aphed

(di chl or onet hane/ met hanol / 30% NH40H 20:1.5:0.01) to

provide the product (16 JdPP0. M5 EST (+) mlz 494
(M+1l) detected; 1H NWR (%(5) CDC13) S 8.96 (s,

11-1), 8.63 (s, IU), 8.09 Hod 27 Hz), 7.66
(d, 1H, J = 9 Hz), 7.55 (d, 2 ), 7.46 (d, 1
H J =9 H), 7.40 (s, 1:?‘“ H J =9 H),
7.02(m||—|),683(el| Jz9Hz)\@77(dd 1 H,
J =8 Hz, 2% N 6.34 (A IN J=14 Hz),
3.08 (d, 2H, J="5 , -£s, 6H), 1.98 (s, 3H).
Exanple 18 - H/ Br NJ S nj"

0 I ARy k= ﬂmt@mg%gﬁﬂé%gmﬁm&
j ' yrim an ne t ep
A Preparation ofﬂgﬂgégﬂ%kﬂﬁﬁ#ﬁ%%—@r—ggl pyrimidin-4-ol :
00460 3 SSlep! WONPi@bararldhl.on g-aytrzgmhmnnmgy i 4mmturg 30f) 2epmino-5-
O mml ) in ac etlc Cld
nitrobgy1Zeie a5t (1@@ g %moﬁgm G ace e(at| né glg%g: dissolved in
mctho;%éhﬁ%l" 5418 drldEnca@aad i1 0N °C fist mtﬁ daouvasAﬁ@Ut(@ljnz @‘ler@&ﬁwre to room

257 P / US2006/ 0O 3 e t3@rﬁ rﬁfk@ bef
tempepeg%rpeuzel\ﬁ%tsr aVast pé&e mu§6 % \;!7as %1 g@&sigﬁl 1 efore
collecinhéﬁﬁﬁ)%hucmshg,d4%)ﬂ3bﬁltmxbmr and dr| ed to provi de the

[004621 br g%te %}?41571 % '4-df Eo 81 i Iém fha&flme To a solutxorlxl c;g 6-
nitrocQir@EBHRA-6n 6.2 8 8301 mimeld and @fhy%lseprgpylargp@-%fﬁlame ( g
9. 04%? dd @@8@%&@&? 54 ?r%gé%ﬁ%&ﬁ'pﬂgspﬁgryl fHchloridd L7606 g, 46 02 mmol).

ours, the reaction mxtuy Th
Aﬁer\lﬁﬁlr}gabl 186Ci fot b6 baxtrsrtiat Dk SMACCTNCaRERIgd er]-lﬁgucgg |preasure e

: ; e d
sl R de e
[00463 ep C:Stéir ep&k at |ﬂmmﬁ_us|-_(_&_g=m:ﬁiﬂé:ilaﬂa—zﬁ Alpyridin-7-yloxy)-3- -

i di Riba 54131’1161‘636-hltﬁ)q®lﬁ&0hne (4.62 g,
et B e b B O

22.0Znol)on chb}m@lagelgjamqul Romhel: o d@J %{gxg\dnm?%f 5& alpyyidin-7-
ylox)ég(m?thg'bgl%géﬁlgrgn %g‘m’ %' 6 %hi@l)ozﬁm)er heatmg to 80 °C for 2 hours, the

mixtate ovs epoled b &Ciand Iﬂl‘t@}?ﬁ@(nﬁe 5("1‘1 Wﬁi)"%ﬁ “ﬁﬁ’d@ &j d‘Bi‘%Rmetha“" (5.0
mL) gg?,lr §r0r\0{(11 2mel é}t?glggkt) asA hET Hitgatdhng T 661G fwds Gsbispended in

€ rea n m xture was

dichlommtiopeliroproginst [y mRBHayred wm@dowﬁa?ﬁ%atg%?“aﬁaoﬁ (SEL)- The
aquegu§ 1%9&%‘1 e‘iggcﬁ&ﬁ&ftﬁtdﬁ:ﬂloromethanc (2 X 50 mL). The combined organics were

dried over Na,SOs and concentrated to provide the product (7.05 g, 78%).

[00463] Step D: Preparation of N4-(4-(H-imidazo[1,2-a}pyridin-7-yloxy)-3-
methylphenyl)quinazoline-4,6-diamine: To N-(4-(H—imidazo[1,2—a]pyridin—7-yloxy)-3-
methylphenyl)-6-nitroquinazolin-4-amine (4.665 g, 11.31 mmol) in ethanol (100 mL) was added

Pd/C (1 g). After stirring at room temperature under a hydrogen balloon for 4 hours, the mixture
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under reduced pressure. The residue was
chr omat ogr aphed (gradient-O%to 8% net hanol / 7N
wOHBdmistosl acet ate). The crude product was pur iPCiras2006/044431

further by reverse phase liquid chromatography. M
ESI'(+) mz 452, 454 (M+l, Br pattern) detected;.' H
NVR (400 MHz, DMBO-d6) 6 9.69 (s, | H), 8.63 (d, I H
J=.7 Hz), 8.52 (s, | H, 8.10 (s, 1H, 7.94 (s, | H),

was filtef2d thifodgh tdlite Il Be bil)ds wWerey Fashddl, w:tj}lelhandl @iy, Tig filtrate was

conceF%%téel] uﬁr%? @fimﬁi p‘_g%ureg %'gvrégthe %rdducté? 89 g,"gd%) EI) 96 (dd,

[0046Bk anp| StepE:-Preparati thvlzg;nmbutz-gwl chlorxde hydrochloride:
To (E(%-;)- Metﬁ gar{'ring}lﬁil@éﬁékéic acid hydrochlorrde &1 10 mg, 0.664 mmol) in acetonitrile
pvridi n- -o- e

(1.5 '(ﬂa) e e Wa@gﬁwpﬂdwﬁﬂ mﬁ’o(g??é}) BRI 5140 grop of DMF.

After! Muﬁﬁe td @94R9 Jort @ Pnifited? rtleaoﬂﬁ)&hﬂeoﬂa@fzoc%d to room temperature and
H1T m dazo[ 1, 2-a] %rldrn 7-yl oxyZ

concqmrqgh t9h By ML gotpls P MSc y1&R a‘ieﬂ’dmgn éelarl% “wes gpef] Withept pfurther
purifiegdadt 1 on of N4- (4- (H‘l m dazo[ 1, 2-

02 0 B Grppatiome ok (BN

meth¥bhiehvEknin SIS MAMMBMmedtrzwth arnerah b@cﬂéﬂ (0 °C)

(0. 150 0. 840 S
solutpg STt -<ash et BBty die G2 & 0664 mmop
was e\dper at@epwit®1l MO s&ﬂ).ﬁiZ)hOS925m@@'{w&ﬂﬁﬁﬁ[uaémdrraﬂdloxy)%—

methgf\’q‘:‘?"&éamf‘%ﬁpwﬁe'ﬁgd Janiige g(pfzor e?gélb m(?lgm%me pr P flifer stiring

at 0 ‘[CO&#DQ}OL&, eﬁtuﬁtedl?ﬁz&maaﬂﬁ miL)ofvasSad@dd (odthé mhiktored The EaQerus layer
was W}.ﬁf gvhtb I)}'Iyéﬁ‘feﬁ%S QKX?,] gz OIT) %combmed organics were dried over Na;SO4

and ybdncdattadechy andery eteHyde)i- | prasstitvy | tTHieouresidue Tovay- (th(amatographed’ '

(dlchio%lgaﬁﬁ{e;rnéﬁﬂop %ﬁl}goﬁéﬂ PSQ(ri)n ﬂo}%ﬁ&é {b g{&ﬂu)t(ﬁs ing! Oltd%) MS

oqurnazo

EST (&mamr%mﬂ Idylleetnd AE)EYIRAA MEG, a;m%gs 89653 Hhp$ ,53 (s, TH), 8.09

«, I@f}tﬁ'}éﬁzﬁr f&a 4 a%-% 6{‘9“5%%1 z%{‘mte (B4 ﬁ')“b%) 7.40 (s,

1H), 33§ 4dhi lé{,yl?a%HZ),MQ (a5 1184 6(86@# 1%23@1{%1)516 78 éﬁt ~(at3e*érl 2 Ha),
643 g‘;rﬁf 8\54q8 1 ?43{4%8 PSS, JJQ%Y bb 4%k, %81 G .98 (s, 3H). -

eparation G
N4- (4 (Hi mdazo[l 2- a] rﬁﬂiﬁmlﬁl? yl oxy) 3-

nmet hyl phenyl ) - N6- ( 3- nethyl t hj azol i di n-2-yl i dene) qui naz
ol i ne-4, 6-di am ne: Toasmo T

-(4-(4- (|n1dazo[1 -2-al pyri g 7- y!ox -3 met hyl phenyl a
m no) qui nazol i n-6-yl ) - 1+{\2
hydroxyethyl) 1- met hy rea (O 3 , 0.76 mmol) in
THE (4 nmL)' was ad (409@ 3.8 muol ) foll.owed
by 4-net hyl benzene-| - 8Tyl chl ori de (O 29 g, 1.5
N-(AlD, r%nd S sd:

reduced pressure The re&mﬁue mas chronatographed
0
[004%8' chl °§t%§e [E.hﬁ%re)a{rzr{t?otnhgp 8lb{‘0§19c¥th@c\“_|?9§| d%DVI‘llein-‘i 31 79 a solution of

thieno[2,3-d]pyrimidin-4-ol (3.0 g, 20 mmol) in glacial acetic acid (40 mL) was added bromine

(6.3 g, 39 mmol). After heating to 80 °C for 1.5 hours, the reaction mixture was cooled to room
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provi de the product. MS APCI (1-)
detected; 1H NVR (400 MHz, CDd 3)
w8.208/5m572H), 7.85 (d, 1 H J =7 7.7 (spci/usroos/044431
7.62"(m 111), 7.58 (s, 114), 7.55 , IH, 6.95 (m
1H), 6.8 (in, IH, 6.68 (m IH, 4.26 (m 2H), 3.78
(m 2H) 3.2 (s, 3H), 2.15 (s, 3H). Exanple 20 HN6O
1/ --Cslj Md-(4-(imidazo[ 1
tempéi‘atal-epaﬂd pouned’ mw axyyted Nakli(ID)s| 4pH 6 ony I The NGk { dvamdillibrydlt Washed with
4 6-diam ne 1004721 Step A

Waterﬁngglg%% 0%53‘“ ?t?'g gldcoqw nazolin-4-ol: A m xt ure of
[004@'} amn n(ﬁt&) Boddbeanz £ ‘ ;. . .

bromg?n eg?ﬁé 6@“’?3%%“)0] lgg ngelqmto \;LQSO oq‘a& g)'hc%)hmg rcﬁychlorlde &)

toro nper atu e
mL). MAkdrureatingn e B0 Feldr |lrﬁt bowstthe rt(asﬁ@l m_)}turanwas peyred édo saturated

fbilnt i . i roduc
chgﬁgﬁ@civ RRUES. solil&vaalid 593% WediRd filh »@&@.ﬁ(ialrggmggrtg g%wjngg product

acuumto provide the roduc
. 05\&)8%1)575/[09@25@‘1‘1PCT/ us2006/ 044431 [004731 Step B:

[ou4égl)epar aétﬁ?n ¢ 4- ﬁéﬁa%gn I&doarwmm%ma@on m@rmm.%m-s-
(@) spen3|on OT |od6 U|nazo||n 4- o0l g
methylghe A < gp solution of 6-bromo-4-

chlorgﬂhfemagrﬁ@ﬁapﬁxﬂﬁm( “ (569'1g) 2Smﬂ§il§i afd RQELighid44{125)pridit 7Sloxy)-

After
s-mefhgiheiegAmiae 0 g & dad w6 dt bRresdiapeBnperipl il i wes added
DIEA:CL l(tlﬁ44: LS 1228 1ISmin6B. B.figh héhﬂgé &€ bedC ﬂag 64 Ihgﬁr& adht @énctidh Buxture was
I1trate was centrated u reduce ressur.e
workeg) b s i PR DB T O d HE OB PHIE SO s ieg o omcentated
unded\ridacddr prédstme! ethewkdiduel waspohepwarodrafhdd Qgradh)mtao%l te 8% \@ekhanol/7N
e iy hebfce e RGCERY S DAB-RUpHE S kOB, i
chrotha@rogrpplov NS BSh é+)pn/fzdt|52,t 45(486Mm JBr patten) deteater; t'H NMIR etoo MHz,

' DMS%?EE%{%“&S?& ?ngsan%p 31{{)’ 9%&4114) 8.10 (s, 1H), 7.94 (s, 1H), 7.82

(d, 1Hp{ h)z-l l}it)eﬁVB }(dCB-lHoﬂBQLH’Zn 82&2!); h3%sabiln & 10y(ds Gt 1=09 Hatp:6.96 (dd,

mz 482 (Mrl)

$8.65 (m 2H),
Hz)
(s

0, I i odoqui nazoline (6.07 g,
lH’J-IZ—O. isl%ﬁ(l slétgrzg{ya(gfgﬁ—n(% ) was added
4- (H i m dazol 1, 2- . Example 19

al pyridin-7-yl oxy) - 3- net hyl benzenanmi ne (5.00 g, 20.9

mmol ). After heating to 80 C é urs, the mxture
was cooled to roomterrperatu il ered The solid
was washed with cold isopnopan cryst allized

fromlsopropanol\tomr0|d t he. prod (2 66 g, 24%
as yellow soli “00 St p D. Preparation of

N4- (4- (i m dazo] 1 2al p WA~ 7-yl oxy. - 3- net hyI phenyl ) -
I\I6 (4 msthylthl azoI 2 yl ) qui nazol i ne-4, 6-di a A
N4 | in-4-y1o3y)-3<meth de)f-N6 (3-methylth1azohdm-2-

r
O

111dene\qumazolme—é,6-dlamme
[00469] Step A:  Preparation _ of _ N-(4-(H-imidazo[1.2-alpyridin~-7-yloxy)-3=-

methylphenyl)-6-isothiocyanatoquinazolin-4-amine: To a solution of N4-(4-(H-imidazof1,2-

alpyridin-7-yloxy)-3-methylphenyl)quinazoline-4,6-diamine  (0.292 g, 0.764 mmol) in
THF/dichloroethane (6 mL/3 mL) was added di(1H-imidazol-1-yl)methanethione (0.150 g,

0.840 mmol). Afier stirring at room temperature for 1 hour, 80% of the solvent was evaporated
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7-yl oxy) - 3- net hyl phenyl ) - 6-i odoqui nazol i n- 4- am ne
hydr ochl oride (0.20 g, 0.378 mml) and 4-
woabdwisbdszazol - 2-anmi ne (0.086 g, 0.755 Mol ) amrdTAasd06mU4431
- 2- et hyl propan-2-olate (0.145 g, 1.51 mol),
Xant hphos (0.016 g, 0.028 mmol ), Pd2dba3 (0.017 g,
0.018 mmol) in toluene (3.6 nlL) was degassed and
seal ed. After heating to 100 C for 16 hours, the
and DVME (4 6L )Wess adiddithiel reavdidrhsoaiioa rwaarstirred fiy|l fametmateeto pingde the
re%#mtlng solid was filtered to provide the product as
SO|Id M5 APClI (+) nir 480 (N%I) detected 114
ABED AR 2f 063 3 d

1m1dazo[éa lpyridit Iaylomi-}mqtf&!plewl)-6Eséhip¢yeﬁezqq®1azﬂm-4~amirm’ (024 &
0. 763%0?‘31 9 gt&dch"i—éuetll-nylamsno ethanol (O 115 g, 1 53 mm Aﬂer stirring for 2

oxazo - ghenyl hoxye!

hOUfshﬁlﬁyl)lgﬁyr%‘aQScﬁﬂi"WdMﬁ’rﬁtmé acei%e(z\%‘ YRS SR élé)rmL) The organic phase
was cPﬁ‘J bwm%%ﬂésﬂcen{&%%%m@me &udEb@a@rt ation of

-am nobenzene-1, 4-djol: TJo ol I.on, of
0

quﬂtrobéﬁ%ngﬁ. QAT '
meth{IpREAVIIING- Metadldﬁ&oﬁ&%mldeﬁﬂq ﬁne-ga-rdhﬁl‘ing G‘o&O@)hgl,on of 3-

oo dup oy h SR RS B i PR
hydrdxiybthy ] edetiydthi@nsac@38 ra 0t mmdbrm ﬂ“éﬂh@eﬂwaes gdded Na@H (40%,

55 OGP LAy B S HARAL o0y Bino, s s
at roda temipsoitern ferPchouts, thedpagtiof migregyas rgnczntiﬁmi l}ndphreduced pressure.
The tré&icﬁltehWaQr&#&BW}Ed( é&aﬂ&bm%%&qaﬁﬂmﬁzmﬁ@ﬂf 20:1:0.02) to.

concentr at ed Arter heatin

providé thepeaugih MS APEL (N gatds Odh )tdéWﬁ‘é‘ﬂ:aHJ‘FMRf(éQOlW%QPQs) 5 8.65
(m, zﬁlih é‘hﬁt eg\ﬂ’?gd gy Ifﬁ=®'7 3,07 Al ) @ﬂﬁ (ﬁ?“lH?Oi ﬁd(svmtm 7.55 (s,

cef at he or anlc
18D, §96 mmH@n(szm 40, 68 (malid 128 §H) a8 d, 2Hnd 2 Gy 31, 2.15 (5
3H). concentrated under reduced pressure to provide the
product (2.09 g, 81% as_red- bI ack solid. [004781 Step
C. Preparation of Example 20

5-(2-net hyl ' 4-ni trophenoxy) benzof dl oxazol e: To a

sol ution of benzo[ d] oxazol -5-¢ 10 11.10 mol)

and 1-fluoro-2-nmethyl-4-nit roenell (1}. 89 g, 12.21

mol ) in DMF was addgd cesHim car bonatg $1.81 g, 5.55
nmol ) and potassimézN c e (2.30N;7 16.65 mmol ).

After heating Ttﬂgi { 1p hours, the m xture was
-poured into ice tere@ndNéxtracted wi.th et hyl

NA4- (Q (%lmn o[ 1(55 aﬁ%ndl e lgxov -nQeethlgﬁqumﬁﬁs-M—n\q,eetﬁﬁthlazopf 1mumahzolme-

4.6-diamine

[00472} Step A: Preparation of 6-iodoguinazolin-4-ol: A mixture of 2-amino-5-

iodobenzoic acid (125 g, 475 mmol) and formamide (200 mL) was heated to 190 °C for 2 hours.
Afler cooling to room temperature, the reaction mixture was poured into water (500 mL) and
stirred for 2 hours. The solids were filtered and dried under higﬁ vacuum to provide the product
(108 g, 83%).
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brine, dried, and concentrated under reduced pressure.
The residue was chronmat ographed (30% ethyl acetate in
wbhes@nss)s7t o provi de the product (1.69 g, 56% pas/usbick®44431
solid. [00479] Step D. Preparation of
4- (benzof dl oxazol - 5-yl oxy -3-rnethyl benzenam ne: To a
sol ution of 5-(2-nethyl-4-nitrophenoxy)benzo[ d] oxazol e
(1.65 g, 6.12 mml) in ethanol was added Pd/C (0.130
[oo41s] O. 1292e;;m;>i Preph¥atien it i4rdh'ldi¥&6uﬁﬂﬁbm@t_gﬁﬁ@g% a cooled (0 °C)

at.nos for n1xt re fillere nd
suspiHgn £ o P e BRodRT £t ads ol ot BEER KL% P el Mmen i
dmhl(n@et&lne @00 &i%waﬁsadey eDan4e2k mls, 415)@4&@1Aﬁeﬂmﬁig to 90 °C for 16
reparation of %dﬁ ui nazol i n- 6- 6

m Xt u of
hours, U TEegh T RGBT P00V P FRTEMED S0 U TR [  colected
by filvatlom MMAeNfil&até 200 cbhsaﬁfrat?&luﬁdﬂruédwm presswet drainaedtroped ewice with

to)ueggln Crgﬁsglrlcg,t eg %5%; {n% rat%d r\}v?twls grc% c{lgr 0 eg{] V\lﬁ %%Jtoyedem WR¥ce bath

befordicelidryihg by fibrativo am dx\ylrxgem’dbrélgir votuen. Tig: 5O sglids8@ede cambined to
' t reparation of

provi&gn'ﬁﬁ)%dugt (8% g%ﬁe 2§ vﬂ“ﬁ% oxy‘f

thoxyet gU|nazoI|ne To a _sol ution
[004TH1 4- ch$tep oq@i: naAlkpantipng| ¢ Heimizig : 1

meth hah A lodBNARRDIiNE- c45h'ﬂi§oc'1_’ﬂo'§iﬁenm) aar}glut?lon of 4-chioro-6-
oxyet hano i n di chl oronet hane

lodowﬁlme (Y gd?fb? W?‘%d‘bﬁwmpam&z@%ﬂ“@érﬁﬁ&ﬁd&tje“ ~{H-inpiglazof 1,2-

a]py,@dml?/-ﬁ&(ymnhethyneé&aranﬁ&é (3.601g, 8.0 RGNt RARCHATNE S fs@ roc for 4
16 hours, the m xture was concei%rated un?er redu

hours, theqaprfuze W%@Oﬂeéé? e AWk ask sredp hisosofid oo &?H}FF Vith cold

1sopr@§dhbﬂ$1ﬁ] re€yRSI2deBom isdpiipandl eeprotige Hequisdict 216615 28%) as yellow
lid 87% as white solid. 104 WO 2007/ 059257 :
solid PCT/ US2006/ 044431 | 00482] Step G

[004‘Ni]( 4- ( k&aﬁﬁi Prprarod eﬁﬂﬁ.(@gmld&om Mﬁ@iﬂ%ﬁxﬁé£ﬁethvmhenvl)-

| ut.i.on..o
naZ%t on o ?8 (ngazo[l La]pyndm-
7-ylc&y)33—nrmn/ﬂgheay1}}6 1odoqumazolm-4-amme hydrochlonde 020g,0. 378 mmol) and 4-

GBS 5 o 201 E U R SABRNG S048 0% 145 .

1.51 Nm@), Xwﬁlphwg(OtCﬁG&Q()@ZS omd 2 Pdglbas(0.01A e, Ai0%E omeol) inatoluene (3.6

o SOOSERLLSE G MOS0, BORSL r THE RS e

with mmé epiyés@tauas'l‘ he xt&ulxmgesol@ was ilteriad Wldetth@Pmduct as brown

sohdc&l{a?}g%ﬁ?&%{rg’?%& conﬂe%@g\gﬁ%‘r reSI -dﬁ‘j’ 58%6 (s, 1),

8.86 (sl Bdeelt-Gylsa e 856 ¢d. per)vV d2 (nhEp f/del(mﬂHQ,d tfo@ gH) BFBM(dd, 1H),
AT APCl (+) mlz 443 (M)
655?3% %ﬂ ﬁ{)‘@biﬁm}vs , DVMBO-d6) S 9.59 (s, | H),
8..76 (s, 1H), 8. 50 (s, Emmpleilge (s, IH, 7.75 (m
4H), 7.52 (dd, | H), 7.26 (m 710(m 114),

6.97 (d, IH, 4. 30 (m 214), 7 o 3.36 (s,
3H), 2.24 (s, 3H). Exanple 22 \ NN N |

C




J
N- (4- (benzo[ dl oxazol - 5-yl oxy) - 3- chl or opheny1) - 6- ( 2- net
wOasymishasry) gui nazol i n-4-am ne [00483] Prepar ®dT/US2006/044431

according to the procedure for Exanple 21 using
1-fluord-2-chloro-4- nitrobenzene in place of
| -fl uoro-2-nethyl-4-nitrobenzene, with the exception
that the reduction of the nitro group was

[004Fdconpl Stehed: V\P_IEMNH@CB a'm’ind%_@dﬁé'ﬁqrdiws TPCh fotjtion of 2-

sl oy (10} P SO Mg o
carbqw(@e@ @x §-perhi omptlo Aifier Sha&mgweder[lt@onmf] hyBrogpmfar@ hours, the mixture

was EE&EH sHaWle ﬁﬁratéaaw&rcgﬁ&gﬁﬁt‘é‘d fxﬁ’cfer @8@5@' frestdre US| Bx%glde the product as
-am nobenzene-1,5- diol in place of 2-am nobenzene-

S°“di 4-diol. M5 APCI (+) miz 443 (M) detected; 1H NVR
[004‘(7-‘]00 10§tely\@ 2004/069 35 Kerﬁ%é@(ﬂ%lo‘fé%%lutmf 2—ammobenzene-

1 4—d%\{% 4}8 §’619 ?smrrp%péx tne}hy}&btimﬁqrm&%( 0 171% gvaf Hc&icd Sﬂzeps chg;entrated
. HCL (Aiﬁer%tmgﬁo% "(GTforZH)mméteBan[ &Im&c,H)lt; ro3m7t3mbéﬂatu2el'|forl6 hours, the
mxxuirRl was (ngﬁﬁl}_?\'o Vﬁater ansl extrac'_gd WFI')\( etnw acetate 2 )8 The orgamc phase was
washbH (vith(HQL (2N4 de saamﬂeaﬁ\ra}ﬁs:ml myerdL aiid\coficatit@iey underredutyd pressure
ho zolin- 4-am ne
to pr%@é’égéglﬁolg ar e dx}ég(fg{ ie procedure for .
. [0048janp| eStan @smm@m,ﬂmg@mmmwm To a
Y, | e n C
solut%hp%fr 6 ‘T xog)zso (g SHE% I’M 1% xﬂ %I'd E gﬁgrgﬁﬂax%e ?lgloi wgobenzene
(1. 89@@[2 2(] .n)mqa M }IZDWWQS a@g@pﬁ;ﬁu@ ngb@ate}-{NBN gN5.55 mmol) and potassium
carbonate (2.30 g, 16.65 mmol). After heating to 50 °C for 16 hours, the mixture was poured

into ice water and extracted with ethyl acetate (3 X). The combined organics were washed with
brine, dried, and concentrated under reduced pressure. The residue was chromatographed (30%
ethyl acetate in hexanes) to provide the product (1.69 g, 56%) as white solid.

[00479] ‘ Step D: Preparation of 4-(benzo[d}oxazol-5-yloxy)-3-methylbenzenamine: To a

‘solution of 5-(2-methyl-4-nitrophenoxy)benzo[d]oxazole (1.65 g, 6.12 mmol) in ethanol was
added Pd/C (0.130 g, 0.122 mmol). After stirring under hydrogen atmosphere for 16 hours, the
mixture was filtered and the filtrate was concentrated to provide the product (0.81-g, 55%) as
yellow oil. ‘ .
[00480] Step E: Preparation of 4-chloroquinazolin-6-0l: A mixture of 4-chloroquinazolin-
6-yl acetate (10.0 g, 44.9 mmol) and ammonia (200 mL of 7N solution in methanol) were. stirred
together for 1 hour. The reaction mixture was concentrated to about 3 mL and triturated with
diethyl ether to provide the product (6.50 g, 80%) as tan solid.

[00481] Step F: Preparation of 4-chloro-6-(2-methoxyethoxy)quinazoline: To a solution
of 4-chloroquinazolin-6-ol (1.00 g, 5.54 mmol), triphenyl phosphine (1.45 g, 5.54 mmol) and 2-
methoxyethanol (0.421 g, 5.54 mmo)) in dichloromethane (83 mL) was added diisopropyl
azodicarboxylate (1.18 g, 5.54 mmol). After stirring at room temperatufe for 16 hours, the
mixture was concentrated under reduced pressure. The residue was chromatographed (30% ethyl
acetate in hexanes) to provide the hroduct (1.15 g, 87%) as white solid.
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N N1 NN((4-(f I,2,41triazol of
1, 5-aj pvridin-6-yl oxy) - 3- net hyl phenyl ) 6- ( 2- net hoxyet ho
woypeuispszol i n- 4-am ne [00486] - Step A_ PrepaCcatuseovs/044431

of 4-([1 2 4]triazolof | 5-al pyridin-6-vloxy) 3-

met hyl benzenam ne: Prepared according to the procedure

for Exanple I 1 using 5-(2-nethyl-

nit rophenoxy) pyri di n-2-amne in_pl ace of
[00482] ( 2- mSteRty| - 4- ni% r ophendkifrpenzokloxazolyia

methoRy&Ro umazolu%-tt-amme ToIaSSolultro% of é—ch]oro—é (2—metho>éyethoxy)qumazolme
- riazol o al p3ri di -
01900 03¢ séami ) Hk e R b e BBy d0C8, 04
mmol?‘ﬁpi@djlﬂbﬁ&oﬁ& miDan 'D@?ME) fadter Eé@&iﬂ@ k82 £65 i1 P Bourd-th¢ mixture
enzenam

was qqqgeqtqq% ' : lg’tzfigll' oéd]ilgeck lﬁéeﬁg%’ iFEg( é?)&/f}ue S %art”;fﬁ&f' dl E)etween saturated
Nanorbpafm)m@menrwd JoedEhRadE W extyEetdPCk wWith) BtOlz, thé ZoBbined organic

phaseHNa§ wasb;é?wé&?i%gm%%% 7@% g&%;%c{ Hg 3:%94891?&‘1431][18 resrdL(r)e was

chromategrdpha tdprovide (k- mmdcy(o mergg éﬁ%ﬁ)ﬁ&jbﬁfmmazsdid-SS MS APCI (+) m/z

443 J@EE{%&E &‘%’%}\ﬁﬁg Ay u é?& s[ ?13?%8;]6( r8B2% S8 (s, 110),

proce
7.96 @; g}, rvy;rs (@0, (41D, 7.52 (dd, 1H), 7. 26 (m m), 7. 10 (m, 1H), 6.97 (d, 1H), 4.30 (m,

I V4 I -5-yl oxy) benzenam ne in
2, £56 (b, 35 8k 9‘%%3% 12 1 o)
met hyl benzenani ne. m(Pk)ZZrﬂl 456 (M+l) detected;

1H NMR (400 Mz, CDClS) 6 8.68 (s, | H), 7.85 (s,
1H), 7.83 (d, | R J= Hz) 7.56 (s, |'H, 7.53 (d, |

H J= 2 Hz), 7.49 (dd, 1H, J=%b-14z, 3 Hz), 7.38 (dd,
| H J= 9 Hz, 2 Hz), 734(d’¢7,° Hz), 7.30 (d,

| H J=3 H), 7.08 (dd, 1H 9 Hz), 6.87 (d,
1H J= 9 Hz), 4.23 (m 2H)HN3 55 (s, BHP 3.80 (m
2H),347(5W 3H . Exandi® 27 C1 -~ O
HNT I N pf. I N

N- ( 3-chl or 0- 4- (1- et hyl - H-'benzo[dj i i m dazol - 5-

N @XYehPEa Y hdo1-6-yicdky)-ARh sheh IPEY)- ﬁrétheﬁmldxmqﬁmamlm-amme
[oo4g; ]

aﬁg?é’rg{greeggcpefg‘ .%g%? a%r%gcftdgrﬁ thrr lépagr?pﬁg glu using ?—ﬂuoro-Z chloro-4-

nitrobenzene in place of 1-fluoro-2-methyl-4-nitrobenzene, with the exceptron that the reduction
of the nitro group was accomplished with Zn/NH4Cl in MeOH/THF. MS APCI (+) m/z 463.3
M+1) detected.

Example 23
15 e
HN N
2

N-(4-(benzo[dloxazol-6~-vloxy)-3-methylphenyl)-6-(2-methoxyvethoxy)quinazolin-4-amine

[00484] Prepared according to the procedure for Example 21 using 2-aminobenzene-1,5-

diol in place of 2-aminobenzene-1,4-diol. MS APCI (+) n/z 443 (M+1) detected; "H NMR (400
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nitrobenzene in place of
1-fluoro-2-nethyl-4-nitrobenzene, wth the exception
woOhad7/dspes7r eduction of the nitro group was PCT/US2006/044431
acconplished with ZnI NHACL in McOH/ THF. MS APCl (+)
mz 476.3 (Mt1l) detected. Exanple 28 HN&O p,--i0 N
N./ N 107 WD 2007/ 059257 PCT/ US2006/ 044431
N- (4- (benzo[ dl t hi azol -5
MHz:> PMSGHEBS Be0 Key EHRBBA (5- BIX 2506 hid) Vet Ry .qUThéz,al)n?.52 (dd,

0 [L84 I.on, of
L G AR A e e ER T i SR
Prepared according to th@x%mnbéﬂure for Exanple 8
usi ng 5- met hoxybenzo[ d]thi azol g i n pl ace of
6- met hoxybenzo[ d] t hi azol e. Q110 B
N—(4-(benzo[d|thiazo|-5- |y oX 3- net hyl phenyl ) - 6- ( 2-
[ [ I €. Preé mﬁ accordi ng
¢ &1 usi ng N~
§jnethylbenzenan1ne in
onxy) 3-
3 294l

to the procedukg fQr.okxa
4- (benzo[d]thiazol 5-yl

6 N

quinazolin-

= ‘ 2 7
5- alp3r|d|n 6- yloxy) 3 neﬂhgimmeny(J-G (2- nethoxyethox
[00483]QUi N %ér&i’ #eordifia6 u’{%i‘s&emle Qb éﬁ!&mk%ﬁ %ﬂng 4r(gf’§ Lftfazolof1,5-

- accord t he procedure for
alPYWPé’z)é? 3 rsethbd?wmaamne 6-Bl (PlAcRi oﬂ( ; 4-genegld]oxagzol-5-yloxy)-3-
methiBkRicasNE 0aS APRIGr) A8442249) in place of
benzo[ dj oxazol -5-0l. M5 APCI +) mz 442.2 (Mtl)
detected. Exanpl e 30 HN Wa"@lﬁ NN N

S4- (benzo[ d}t hi azol - 6-yl oxy' - -nethylphen ly )-6
2- met hoxyet hoxy) gui nazol i n- 4-

N N
)
N~(4~([1.2.4]triazolo[1,5-a}pyridin-6-yloxy)-3-methylphenyl}-6-(2-methoxyethoxy)quinazolin-
4-amine ’ o
[00486} Step __A.  Preparation  of _ 4-([1,2.4]triazolo[1,5-alpyridin-6-yloxy)-3-

methylbenzenamine: Prepared according to the procedure for Example 11 using 5-(2-methyl-4-

nitrophepoxy)pyridin-'z-amine in place of 47(2-methy1-11-nitrophex}oxy)pyridin—2—amine.
_ [00487] Step  B. N-(4«[ 1,2&]triazolo[1',5—alpyridin-6—yloxv)73-methy]phenVD-é-(fZ-
methoxyethoxy)guinazolin-4-amine:‘ Prepared accordihg to the procedure for Exami)le 21 wvsing
4-([1,2,4]triazolo[1,5-a]pyridin-6-yloxy)-3-methylbenzenamine in place of 4-(benzo{djoxazol-5-
yloxy)-3-methylbenzenamine. MS APCI (+) m/z 443.3.

Example 26
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[00493] Prepared according to the procedure for
Exanpl e 21 using 4-(benzo[d]thi azol - 6-
wpl200¥059837 et hyl benzenam ne in pl ace PCT/US2006/044431
of 4- (benzo[ dj oxazol - 5-yl oxy) - 3- net hyl benzenamni ne.
Exanpl e 31 108 WO 2007/ 059257 PCT/ US2006/ 044431 1 F
O HHNI N 1~1 N/ N ON
N4- (4-([1,2,41triazol o[ 1, 5-a] pyridin-7-yloxy)-3-ehloro
-2-fluorophenyl)-N6-(4 4-dinmethyl-4 5-

di hydr ooxazol - 2-yl ) qui nazol i ®- dianine [ 00494]
Step A: Preparation of (Zun (b Yl o
y)pyridin-2-yl)-N Np digqethyl fornm e: A 250 ni,

si ngl e- neck, r n -bo -d | ask wag clarged with 4=
(benzyloxy)pyrldln 2- a ¥ .012 g, "30. 02 mml ),

dlnethoxy N—dlnethylnethanan1ne 5 535 m., . 39 03

&

added and the re%kmnemaum&@tm amne‘so Ctor 4
hours. The reaction was_ cool ed to_anbi ent tenperature

[0048Hq . EopREhEFarene Phibe crerrdvrsr B JermRes 2hseirs Aafer-4-(l-
mett&ﬁm-b%ﬁﬁipd]%&lm-ti -GN BeinEetainGie. xn[;ﬂ%9&14-@$dh@0[3]oxazol 5-yloxy)-3-

et RGRGTBRmE dRE CAPYEE Ik Dyt AR g M, coc 8

8.68 b@talnms () B9k 7)83%d,clrgUGes Hw), 7156 ()11 7.53 (d 1H, J =2 Hz), 7.49 (dd,

4-(henzyl.o i,dj n-_2; ) t i di _
5 LB ML 20t ) AT 06 A -
Hz), (721846d dH, 34 SHand Hy), 6|:ﬁr7c(p,am 209 HzR3.23 (M, )ZH),amIS (FHEH), 3.80 (m,

s li‘-lﬁi | was heated to 50 C for 7 hours,

theé’ centrated. The residue was titrated with

Et OAc/ THF and filtered. ESdwple2ftrate was concentrated

and triturated wth dichloromﬁthane to provide the

product as a white solid. 004 ep C. Preparation

of 7-(benzyloxy-[I 2,41ltria a]pyrldlne

Trifluoroacetic anhydrldgm( nnDI) was

added dropwi se to g solutilon of (Z)

(benzyl oxy) pyri di fi- 2- /Jydroxyfornan1d|ne (4.37 q,

17.9 nmol ) in THE (188 and the m xture was

cooled to 0 C. The ice bath was. t hen. renpved and the

. conce { : 1T
mL of |ced 1 M ety mingt j rred for

[004?5’1” Tﬁ% &:EP Héaom&g mﬁs Ero%@c!dréjﬁ)r‘ﬁ?(xﬁpﬁ@d nggefjﬂp%rlo-Z»chlorOA- -

rati on washed exanes, and dried under
nitropenzanminfpiace of hé@prq%nwgﬁg\,ﬁ-@gropﬁge% yiithghe exception that the reduction

of the nitro group was accomplished with Zn/NH,Cl in MeOH/THF. MS APCI (+) m/z 476.3
(M-+1) detected.

Example 28
leg
HN S
o ™~° SN =/
I N J



product. [004971 Step D. Preparation of f
1,2,41triazolof 1,5-a]pyridin-7-ol: A 250 ni,
woi2oglmserseck, round-bottonmed fl ask was char gegcwiusboos/044431
7-(benzyloxy)-[ 1,2,4]triazolo[l,5-a]pyridine (3.20 g,
14.2 mol ), Pd/C (0.756 g, 0.710 nmmol), and THE (125
m.). The reaction was stirred under an atnosphere of
h drogen for 16 hours t hen fklgered (GF paper) and

t{trated mfth EtCﬁc and§§§kk@g%&g byfflltratlon to
uct

ovi de _t he deS|red pro
W““B@T/ US28'68/ @4 Reeparatign 4

Preph@f bheddktiyg toah@ﬁbw@rezﬁoﬂmdrﬁ IQQEQ%MM&ybaﬁz%[ ﬁhﬁiﬂle in place of
bggbe n@@F round bottoned fl ask was charge

6-mefpoxYezoldiiBZIeNN- di et hyl net hanani ne  (48.2 nl | 201

[004nmo|) Steghl or o- B; 4- di f | Nangbenaditbiaadisdyl$:9)8mehyIpEn)-6-(2-

e BN AR regrgt o il MBSl i) sing
4- (berlze[d]thlaadﬁr)dnxma}smduhb'lbbzmdna/mmh is gtlatcadfe d-(MakJdBxand-5-yloxy)-3-
gﬁgﬂ aqueous phase was extracted with EtQAc,
lnm%?b e cgnblned organi ¢ phases were washed with
saturated NaHCO8 and briBeamplei28d, filtered and
concentrated to provide the d S|red product as a gold
oil. [00499] Step F: Preparati t-butyl 4-([1 2

09 VO 2007/ 05925

met

Al triazolo[1 5-al pyridin-7-y )-34
chIoro-2-quoroUEEgoate ﬁNV|. char@gedywi t h
tert-butyl 3-chl or obenz (0.210 g,

0.845 mol ), [1,2,4]t¥ ,0I9}1,5 a]pyridin-7-ol (0.114
g, 0.845 mmol), cesiumTarBonate (0.413 .-g, 1.27-
N-(ﬁmllLéyrazamdl Ppvhidinds-Jibdy)- 31*&\@&&1%9&1\/!)%(2%&11&8&!}{ Oy b BinSlin-4-
For 12 hours, then poured into rce water.
resultlng sol i ds mere§@§5ﬂ§€¥¥ﬂL¥géflItratlon and

- [oo4pyri fi elalrebe];feef1 Ioagsdédmght/rooggt pRtaRRy ,fOtgL!;HEqulg M tfling pyrazolo[l 5-
a]pyﬁ?;s%‘»nﬁ z]E/I["% Yd gt‘sé[)l], .té%%?rsa;ﬁxanl%?66§0 49 f ceof Za(nazrt;ﬁﬁoxazol 5-ol.

MS Rrep@a) at/z ©12. 0fM-4t)(detec2d 4l t ri azol or |
5-al pyridin-7-yl oxy) - 3- Iorq g - fluorobenzoic acid:
A 25 m flask was char ged R R Pert-butt: "
14-([1,2,4]triazol o[ 1, 5-a] pyri ¢li n-7- i
yl oxy) - 3- chl or 0- 2- f | uor obenzgate {5,089 g, 0.16 mMmol)
and di chl oronet hane (1.6 ni agt i on was cool ed
to 0 C, and 2,2, 2- trlfJuor ce ic acid (®,50 m, 0.16
mmol ) was added3’$he an was st?*{ed for 20
m nutes, then warmed t i_gnt tenperature, stirred
an addi tional *3 hours, “and 't hen concentrated to

Ngngu%ﬂemmgzaﬁmg?j%amgﬁe@ﬁ ﬁzwétﬂéﬂ@ﬁ@xggJuMazohnA-amme
S| du X alr a
[004ﬁﬁt " ai‘ﬁff‘éﬂ‘ &P %cséél]uwg ithe proeg 5 eé‘%,l%xagﬁ_pgeh% ]o\xséngzti-(benzo[d]thlazol 6~

yloxf')l-ljmbthbkalmnaﬂine @ placedfal(bwas|didxazgedylvky)i3-methylbenzenamine.
4-([1,2,4]triazol o[ 1, 5- q%g%ﬁldgg 7-yl oxy) - 3-chl or o-
2- fluoroben20|c acid (0 @ 2925 mol ),
triethylamne (0.1223 m, 0.8776 mmol) and DMF (1.5
m ). Di phenyl phosphoryl azide (0.1630 m, .0.7313
mol ) was added. The reaction was stirred at
anbi ent-tenperature for 3 hours, then water (0.2199
m, 0.2925 nmol) was added. The vial was seal ed and
heated to 100 C for 1 hour,i08Bhen cool ed to anbi ent
tenperature and




poured into | N NaOH ice. The reaction was extracted

with EtOAc, and the organic |layer was dried, filtered
wendomaprsent rat ed. The resi due was purified bypCirasboos/o44431

chromat ogr aphy, eluting wwth a gradient from 100%

EtOAc to 10% (W th 6% NHAOH) M OH Et CAc. [ 00502] Step

1: Preparation of NdA-(4-([ | 2 4 triazolofl

5-al ) yridin-7-yl oxy)-3-chl oro- 2 quorophenyII N6

(4, 4-di net hyl -4 5- dlhydrooxazol - 1)qui nazoline-4
6- di am ne: Prepared accor df ‘Ph’@ ocedure for
Exanple 1, using N.
4-([1,2,4]triazol o[I J5- a]pW‘l din-7-yl dkyf' 3- 110 WO

A e i'h pl ace of
3 met hyI 4 (2- met hyI benzo[d]“oxazol 5-
g inzoda] 3 > MRS B-ch-lobo-llﬁﬂgjﬂl&g@)m&ﬂgzi dimethyl-4.5-
chlorlne patt%r 32 Fin9.~ H HN |
/' ' N TrNN-= azol of 1
[004%t]a] pyriteft n- 7Ay| oBrepua yyloxiipy(idin-2-y1)-N.N-
dlmeﬂn R he: 4A52§B dr& E%lk %o%!d?ygtt&h&ﬁ k 'v@x? cﬁarged with 4-

ram 1 ne [ 00503 Prepare accor e proce
(ben@'ﬂomﬁﬁme?-@nmeu Hg 2, 20821 maeho- dsmeth@s)hwl*bémqﬁmmmhanamme
(5.5381 AL 8908 Mm6H| Ml Qtivandt ol uanobaerfwdeo;@%fdrpweﬁt’gded and the
(+) mz 499. Mt-1) detected. Exanple 33 O H HN
reactjqn wagpjeated 1 qq;éc or- tt beU(rzf The yeagtiqry Yv%szgqogﬂdlto ambient temperature and
concénﬁleawuedsr&uehydl@st &emthah&haew}tndx@pmﬁ&e&hyl 4,5
i hydr ogxazol - 2-yl )P ui nazol i ne- di am ne - 4]
[004% o)
d

lepar etf® paccoP‘dl
hydros/foraiafidine? Aammﬁm @ﬁ@]%rleck Qburidrbotb@ee fladk was charged with' (Z)-N'-

I
@- (bﬁWFI%WA?‘fqﬁ'ﬂimﬁgméhﬂf ?ﬁ%gii?[}? g %ﬁ %,ng/(i -0 gnmol), hydroxyl amine
_hydrevbldnide 24 g3 rendly) ppdase-af(33.3 ml), and THF (5 ml). The reaction was
roudh G0 ST LoEzohel Gecl S ML SRR RO M
ﬁlterl.:QI‘thﬁltrafd w49 chindenhiated ar.ld triturated with dichloromethane to provide the product
as a white solid. o

[00496] ‘Step C:  Preparation of 7-(benzyloxy)-[ 1.2.4]triazolo-ﬂ ,S—ﬂpx;iciine:
Trifluoroacetic anhydride (2.62 mL, 18.9 mmol) was added dropwise to a solution of (Z)-N'-(4-
(benzyloxy)pyridin-2-yl)-N-hydroxyformamidine (4.37 g, 17.9 mmol) in THF (180 mL), and

the mixture was cooled to 0 °C. The ice bath was then removed and the reaction was stirred for
12 hours. The reaction was concentrated to about 15-25 mL, then poured into 400 mL of iced 1
M NaOH. The mixture was stirred for 1 hour. The resulting white solids were collected by
filtration, washed with hexanes, and dried under high vacuum for 1 hour to provide the desired
product.

[00497] Step D: Preparation of [1.2 4]triazolo[1.5-alpyridin-7-ol: A 250 mL, single-neck,
round-bottomed flask was charged with 7-(benzyloxy)-[1,2,4]triazolo[1,5-a}pyridine (3.20 g,
14.2 mmol), i’d/C (0.756 g, 0.710 mmol), and THF (125 mL). The reaction was stirred under an
atmosphere of hydrogen for 16 hours, then filtered (GF paper) and concentrated to a white solid.

The solids were titrated with EtOAc and collected by filtration to provide the desired product.
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NN Ntrans-2 (4 (4-([1 2 4ltriazolo[1
5-al pyri di n-7-yl oxy) - 3- net hyl phenyl am no) gui nazol i n- 6-
wpl20000se25¢| opent anol 111 WD 2007/ 059257 PCT/US2006/044431
PCT/ US2006/ 044431 [005051 Step A: Preparation of
4-(4-([ 1,2,41triazolo[1,5-a]p3ridin-7-yloxy)-3-
nmet hyl phenvl am no) aui nazol i n- 6- ol hydrochl ori de:
Pr epar ed accordl ng to Exarrpl e A
[00498]] 1, 2, $pp rF-aBSPAERO Of o A=chlozg IS e ML

smgle—éﬁrcn:l{I _?%dn'a t{yrt]t@fl%d Q’lfasléfwéé ﬂlad@aﬁ{nfh a-texa»]:ptpky-dﬂ Nm-lﬁietyylmethanamme
482 m, gﬁé :r-gnnct(elh;i(c,_krlia{]r[)-lj_z 42d rogenzoxc acid @ &P g,%O fﬁ‘l%ﬁr %d IgplFo(ij ml).
The ré%lch&‘l %9'&5&6 Ro BWOPYCT if6H 48 Kourh.0Xfor-Boling to ambient temperature, the

reactmggwgq_dl Peggv%ltl}igéur}gt)ﬁgﬁ%gg‘@h cﬂEtg)A{ 4%¥ ?:uﬁé&ljsoﬁ\%gé @Qsoéxtraéed with
EtOAé,[a%d 2hedbhibirRa@r @ik, fias perd washed/wigh sml;r)ites NebiQes|apth briyd, dried,

m no) qui nazol i n- 6-Q

ﬁlter qls,onchtla\keél tglplécybqecg{z%g%lrﬁf q{%cg(ué:{] zlés (e%,l 5&117 g, . 747136
(0049970 ) , SE@SFURrbydatiani de tertrbutphy : 1
chlorgrr-g&f )g%bgw%gg te! 2 vml)charggﬁvﬁﬁ?e% 1519)5] 3V@§0r9934-§@1u&%b&1%0§e (0.210 g,

roomt enper ature and
0. s4sdnmum,enm4qmuazﬂq1rﬁ_a]pwd»aﬂ@a (0. MK, 84 mreelagesiurg carbprate (0.413

g1 2&9111}1%1 ’t D a ]\%F (irl? %nl?1 epiy :re&ﬁlgn Wa?ﬁéa@édttam o Sr q@hdﬂﬁf;tﬂ%ﬂ poured

ed wth water air dried ?
into freOWAtche m@r@ungtmdi ivtere Cet‘ﬁ?ﬁéuh?d fatipn, apd ppgified by flash

chrox%E Juty hg, 51&(&%%9@ érﬁl?ixechri\lf f\krﬁ/@ l\I;:%C\)A\é/\"l\'ii‘]i@a)anEI@tcc)ﬁ%ll)‘iﬂxd%tolflxc/Hexanes to
provi@th¢ desfrgd pfodectp 4] tri azol of 1

[ooso'itl] glmpm)s}téﬂdcrt; 7- Bﬂ%ﬁ@onl% OB hylzmhtﬁmdlcam. )\ ldin Biaixiy 1A3-Bhloro-2- |
_ﬂy_o_ré;mmgplmstﬁ-e 5yl f%% as?cg.g{ggﬁ Wi % ALY b RN -agpyridin-7-
ylox;()@chlmro(z%{oaoueﬁzdatee(otedoug,yo i piveitlyhrsi HighlosoetiBnhy(lHor). The
met hyl pr opan- 2- i our ej,

ractan R 6#9R B0 ATRE TSR Q0 o GG gD vos added. The
reactfnGis gﬂnﬁ‘%i foP 26 hanwted, bed V\@f'mﬂdambenﬂ.t,empwan{ge stirred an additional 3
. hourﬁésci’jnsbprg?qg::%éﬁ%qtd thH(’f-fp 6€h 1¥e proch L e@é)coﬁbrless oily residue.

' [oosér]am NGBtep NHE Mrepratrmn off - 4)4([1 2[‘0@5@8@!1%vrhim—7-vloxv) 3-chloro-2-

ﬂuombmo%}%rlﬁog v?gly\%@f ggv.ll w]th %h(ﬁ i {l{]kr%?\oﬂf 3- gr]pyrldm-7-yloxy) 3-chloro-
2-flublsbérfkoic( 4ot (0.020 g/ di2p2fe mphdd), ItthWmt(ml}Z?z min@8FA manol) and
pMP T Y TROKEG Phodhory! azide (0.1630 ml, 0.7313 mmol) was added. The reaction

. was stirred at ambient-temperature for 3 hours, then water (0.2199 ml, 0.2925 mmel) was added.

The vial was sealed and heated to 100 °C for 1 hour, then cooled to ambient temperature and
poured into 1 N NaOW/ice. The reaction was extracted with EtOAc, and the organic layer was
dried, filtered and concentrated. The residue was purified by flash chromatography, eluting with
a gradient from 100% EtOAc to 10% (with 6% NH,OH) MeOH/EtOAc.

[00502] Step I: Preparation of N4-(4-([1.2.4]triazolof1,5-a]pyridin-7-yloxy)-3-chloro-2~
fluoropheny])-N6-(4,4-dimethyl-4, 5-dihydrooxazol-2-yl)quinazoline-4,6-diamine: Prepared

according to the procedure for Example 1, using 4-([1,2,4)triazolo[ 1,5-alpyridin-7-yloxy)-3-
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yl ) qui nazol i ne- 4, 6-di am ne: Prepared according to the
nmet hod of Exanple 1, using (E)-N -(4-(3-
wORoqspis7but yl di phenyl si | yl oxy) - 3- hydr oxy- 2- meChyspeosp44431
an-2-yl ) thioureido)-2-cyanophenyl) -
N, N-di met hyl f ormi mi dam de in place of 1-(3-cyano-4-
((di met hyl am no) net hyl eneam no) phenyl ) -3-( 1- hydroxy 2-
nmet hyl pr opan- 2- yI)thlourea and 4
chloro(?[-ﬂucﬁphﬂa}itﬁnﬁlalml o[ 1 5- @asyr i difn- 73messz/§r5* (et AlpEsrol-o-
-+ Q[ Enidrine pattern) detected.
y'°"”gfgz %@ﬁ@g% )Mﬁﬁﬂ%[nﬁ e P TS WD 9667/ 059257
PCT/ USZOOG/ 044431 [o005Bxmpedy C. Preparation of
(2-(4-(4-([1.2,4]triazol o[ 15-a] pyri di n-7-yl oxv) - 3-
nethylphenylanlno)qU|nazoIF--o~. a 4- et hyl - 4, 5-di
hydr ooxazol - 4-yl nethanol: TB (7 799 mol , 7.79 nL,
IMin THF) was addedito a ion o ‘_g“
NA-(4-([1, 2, 4] t\FN N
alpyridin-7-ylo Igﬁenyl)-hB-(4-((tert-butyId
|phenyIS|Ionxy)né%hyI) 4- et hyl - 4, 5-
N -f%kr'gé"# ]@ﬁm&r@ls-aapmaﬂwmcz/slblmoéa-ﬁmdwmm -N8-(86@lirficthyl-4.5-
he,.re. tion was stirred
for 3 hours -' gAOraIES | due was

r D 0
[0050%}” | fi pebphigd fdca@bmgcia,r aﬁamgardamhyf Behmplengjl, wididg 2,4-difluoro-3-

OAc/ He 1% H2O.1 0
oSl A Sty epiithl Sl R R EalP goag aorn
detecteXanple 36 ~ O HN f N ij "ONN N((4-([1 2

4)triazol o[l 5- aInyrldlg % D
onxy)-3-nethyIphenyI) pL ne?hoxyethoxy)gU|nazolln-
4-am ne [005101 Step A: Prepara tlon of 5- (2 nmet hox ey
t hoxy) qui nazol i n-4- ol : To a k@ '
nmet hoxyet hanol (0. 528 m nmo Nn DNA (6 nmb)
was sl ow y added 514 'y of 60% dis gj%lon of NaH
(0.308 g, 12. reacti.on m xture was
stirred at room @npe elfor 30 ninutes.
5-FIuoroquinazolin-4(3kb-oﬁ% (1 0 g 6. 09 nnDI) was
) o (4afit2. 41t Hazotaf b6 taflmymid - T rasthiskohy

2 hours. ngesa%g&.rog,@%ow@.@g@g&e%%r@; S he
[00504] | t er @cepated aaerindicE ta-thg eprsedure E‘XF‘!“?’Fa]t ‘éﬂ%a@)-Z-ammopropan -1-
ol mC@F%egF "23;19&80 E?né‘lfl 1 garl-h-gl 2R Sl e 4pRALIEL, 5%§Jyﬂdm-7-yloxy) -3-

ow SO

B: Preparatl
methyfbebrgain pRchel mwﬁdiwegmmmm@ol @yﬁﬁ%}b@a@mmm MS
APCIB(QSWZCH@Q M]I-I?B&e&?d hod of Exanple 15 using

nmet hoxyet hoxy) qui.nazol i n-4-ol in place of 4-
hydr oxyqui nazol i n- 6-yl

trans-2-(4-(4~([1 .2.4]&13.2010[1 ,5-a]DYl‘ldm-7-Vl0XY)'3 -methylphenylamino)quinazolin-6-

yloxv)eyclopentanol
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[00512] Step C. Preparation of N-(4-([ 1 2 41triazol of

1 5-alpyridin-7 yloxy)-3- nethyl phenyl) -5-
wd-20etdsesy et hoxy) gui nazol i n-4-am ne: Prepared actasdinsg44431

to the nethod of Exanple 24 using

4- chl or o- 5- ( 2- met hoxyet hoxy) qui nazol ine in place of

4-chl oro- 6-(2- net hoxyet hoxy) qui nazol i ne. Ms APCl (+)

mz 443.1 (I\/H) det ect ed. [005131 The foI I ovm ng

2, i vzdlo @pyridin-7-yloxy)-3-

enyla g &ég P@aéeg%é&%gﬁéw Exam5ple 15 usmg 4-
(1,2 @Mb[@d—alﬁb'r@m-wlch)-3-lmewylbrnZ€m@“NeN ing plgcs 443 43(1111191&20[1 2-
a]pym?glgxh ﬂﬁ}ﬁ%tlﬁgth lar:x)‘lﬁné'"\l i NZ N ON NJ 443.3 (Ml)

HN O/ \N N ~ N 442, 1 (M+1)
[00506]ct ect Sigp By Prepan t1 n Qf ¢ 1din-7-yloxy)-3-

methvﬂﬁ%@sﬂﬁrﬁﬂo)qulnazolm-6-yloxy)cyclopentanol A 50 mL flask was charged with 4-(4-
([1.2,4]triazolo[1 ,S-a]pyndm-7—yl0xy)—3-methylphenylammo)qu inazolin-6-ol hydrochloride
(3.117 g, 7.406 mmol), 6-oxa-bicyclo[3.1.0]hexane (0.6924 ml, 7.777 mmol), cesium hydroxide
monohydrate (2.736 g, 16.29 mmol), DMF (20 mL). The reaction was heated to 92 °C for 12

hours, then cooled to room temperature and dilute with 200 mL of water. The mixture was
stirred for 24 hours. The resulting precipitate was collected by filtration, washed with water and
air dried to p}ovide 2.80 g of the title cc;mpound as a racemic mixture. MS APCI (+) m/z 469.3
M+1) detected. '

Example 35~
e
HN \Q\LN-
N ‘7/“ Sn N~Y
HO o @

(2-(4-( 4—([_ 1.2.4triazolo[ 1,5-alpyridin-7-yloxy)-3-methylphenylamino)quinazolin-6-ylamino)-4-

methyl-4.5-dihydrooxazol-4-yhmethanol -
[00507] Step A: Preparation of (E)-N'-(4-(3-(1-(tert-butyldiphenylsilyloxy)-3-hydroxy-2-
methylpropan-2-yDthioureido)-2-cyanophenyl)-N.N-dimethylformimidamide: Prepared

according to the method of Example 1, using 2-arhino—3-(tqrt—bnjtyldiph;:nylsily]oxS/)-z-
methylpropan-1-ol in place of 2-amino-2-methylpropan-1-ol.
[00508]) Step B: Preparation of N4-(4-({1.2.4]triazolo[1,5-a]pyridin-7-yloxy)-3-

-4-methyl-4.5-dihydrooxazol-2-

yl)quinazoline-4,6-diamine: Prepared according to the method of Example 1, using (E)-N'-(4-(3-

(1-(tert-butyldiphenylsilyloxy)-3-hydroxy-2-methylpropan-2-yl)thioureido)-2-cyanophenyl)-
N,N-dimethylformimidamide in place of 1-(3-cyano-4-
((dimethylamino)methyleneamino)phenyl)-3-(1-hydroxy-2-methylpropan-2-yljthiourea and 4-
([1,2,4)triazolo[1,5-a]pyridin-7-yloxy)-3-methylbenzenamine in place of 4-(imidazo[l,2-
a)pyridin-7-yloxy)-3-methylaniline.
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41 "NHHN/ / NSINN O I / J NOA435.4 (M +1)
detected N HNiI N 421 N NNN N 114 WO

woQ00383257 PCT/ US2006/ 044431 418. 4 (Mrl) derettusdoosOu4431
43 HN -IN HO .~ N NI/ J N 514.1 (M+l) detected o 44

HN NS NJ N516.1 (M1l)' detected I /1 45 ~=p HN
S HSI ~-NN - ~J 518.3 (M) detected O\ I | N
46 HN\ N _ INN_ FIx ~y
[00509] Step C: Preparation of (2-(4-(4-([1.2.4]triazolo[1.5-a]pyridin-7-yloxy)-3-

methvlphepylamino)quinazolin-6—vlaxriino)-4-methvl-4j5-dihxdrooxazol-4-vl)methanol: TBAF
(7.799 mmol, 7.79 mL, 1M in THF) was added to a solution of N4-(4-([1,2,4]triazolo[1,5-
a}pyridin-7-yloxy)-3-methylphenyl)—N6-(4—((ten—butyldiphenylsily1oxy)methyl)-4-methyl-4,5-

dihydrooxazol-2-yl)quinazoline-4,6-diamine (2.866 g, 3.900 mmol) in THF (60 mL). The

reaction was stirred for 3 hours and then concentrated. The residue was purified by flash
chromatography, eluting with EtOAc/Hex/MeOH 9:1:1 with 0.1% H,O to provide the title
compound. MS APCI (+) m/z 497 .4 (M+1) detected.

Example 36

[00510] Stép A: Preparation of 5-(2-methoxyethoxy)quinazolin-4-ol: To a solution of 2-
methoxyethanol (0.528 ml, 6.70 mmol) in DMA (6 mL) was slowly added 514 mg of a 60%

dispersion of NaH (0308 g, 12.8 mmol), and the reaction mixture was stirred at room
temperature for 30 rﬁinutes. 5-Fluoroquinazolin-4(3H)-one (1.0 g, 6.09 mmol) was added and
the reaction mi.xture was heated at 80 °C for 2 hours. The reaction was concentrated a‘nd the
residue was suspended in EtOH (75 mL) and then filtered through GF/F paper. The filtrate was-
concentrated to afford the desired product as a yellow solid.

[00511] Step ‘B: Preparation of 4-chlor9-5—(2-methoXyethoxy)guinazoline:. Prepared’

according to the method of Example 15 using 5-(2—methoxyethoxy)quinazolin-4-o] in place of 4-
hydroxyquinazolin-6-yl acetate. ' .
[00512] Step C: Preparation of N-(4-([1.2.4}triazolo[1.5-alpyridin-7-yloxy)-3-
methylphenyl)-3-(2-methoxyethoxy)quinazolin-4-amine: Prepared according to the method of
Example 24 using 4-chloro-5-(2-methoxyethoxy)quinazoline in place of 4-chloro-6-(2-
methoxyethoxy)quinazoline. MS APCI (+) m/z 443.1 (M+1) detected.

[00513] The following compounds were also prepared according to the above-described

methods.
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NN I/ N o \@ 445.1 (M+1) detecte
N,
164 o W
o” N
P
o 496.4 (M+1) detected
W™
ﬁr Lk
165 O\NH " v
N Sn
! A
496.2 (M+1) detected
O~
o0
HN °N
166 &/\/0 L, Nt
) . N/J .
‘ ' 4392 (M+1) detected
AN .
O
o HN T N
167 A\/O SN NJ
7
. 466.3 (M+1) detected
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b/' I N
HN °N
168 H N
N~ N/
- 438.4 (M+1) detected
O~ '
’ ‘ J:&T ' N
HN Vo
o N .
495.2 (M+1) detected
O~ i
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1170 g W
MeZN/\/\“,N >N N
o N
461.3 (M+1) detected
o X
LN
HN °N
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NJ 43%.4 (Mtl)-detected o\ - 169 NHHNNNI / J O
495.2 (Mrl) detected - o ~ N 170 HHN N N Me2N fl

wl 2p07/05pEs7461. 3 (M+1l) detected HN ~ 4 NON 171pCTAN2008844431
WD 2007/ 059257 PCT/ US2006/ 044431 497.1 (M+1) detected
172 HN O HN Nom (-,0 'N 497.3 (Mtl) detected _ 173
NHNNJ ~ OOI / N 469.3 (M1l) detected HNIi | ~
174 HN) Oy NI N1~ N \ O\ 482.2 (Mt ) detected

N \/L l o 497.1 (M+1) detected
172 HN H ‘ S
K/O\©\)§)N N
. i

f 0 497.3 (M+1) detected
HN \QN.,

173 H N/

f ’O\Q\ 469.3 (M+1) detected

174 H Hi o
~o Y Y
O N/

? o . 482.2 (M+1) detected
HN \Q\ij o

175 ,N’Y,g L, N/
. o N/J
/é/o ' 480.4 (M+1) detected
HN \Q\ — <
176 }l:} NJ

N :

?., - — 4713 (M+1) detected

177 Ho. ) NJ/ |
7 Y
aNis s e

o 509.2 (M+1) detected
J@ & |

178 Q

b/o\(;\ } 395.3 (M+1) detected
N
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175 NV N O N 480.4 (M+l) detected J 176 H HN -i NN
\ NNLSI~ N ~" 471.3 (M+l) detected 177 HHNr J

wO 2D 70525 509. 2 (MF1) detected 178 0 HN N P6NUS2006/044431
-,,-,0\V NN- N y 495 3 (Mt1l) detected HN 179 O
OLY NN Ol / N 134 WO 2007/ 059257 PCT/ US2006/ 044431
467.3 (M+rl) detected 180 O HN N~ YN'~\N OE/ ~

474.3 (M+rl) detected \ 1 1~ 181 0 HN-N
( ) o ’ 467.3 (M+1) detected
HN N—
180 0’7’] L, )
o N/)
{ o 474.3 (M+1) detected
0,0 HN —
181 | &2 A ;N N
Na'
o 537.3 (M+1) detected
s el «Q
182 N}’?N " -
ey |
Jﬁo ‘ 480.2 (M+1) detected
183 |y M ;NQ,N’ |
r SN
_ o KA
| ' l 468.1 (M+1) detected
184 Loy Al ;NJ”
o !

/@o — 4313 (M+1) detected
tes ) - L, ;NJ’
R o) N/

° 14663 (M+1) detected

186 ) HN e
" 3
(o] N/
f 0. :; 483.3 (M+1) detected
0 P
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J NO 537.3 (M+l) detected N | | 182 NNHN NN O (
/ NJ 480.2 (M+1l) detected 183 HN N~ ~N\ LN -0 N
waOa807los¢der1l) detected \ I\ 184 HHN N= N O RCRAISM06/044431
451.3 (Mrl) detected - 185 HHN N fl O N O 466.3 (M1)
detected ~ HNI1 / N 186 HN N\ °~ N N-/ o N 483.3
(M+1l) detected 187 HHNNjJJ NN O 1 / N 135 WO
2007/ 059257 PCT/ US2006/.044431 465.4 (M+l) detected

LINI A g

88 HNN—O FI NI~ 465.4 (M+1) detected
188 g " N; </
\(I\‘N

o P

@,o 458.1 (M-+1) detected
189 m \t N .

~.S NJ
o~ N
N
/©/o 4423 (M+1) detected
WA
190 | o =" .
B

b/o ' 483.3 (M+1) detected
QL '

191 ' : 4 N=/
' Y N
- - l.o o Nz
: I o . 453.3 (M+1) detected
192 oM N; .
/\‘rN =N
.1 N>

/@o ' T 1509.5 (M+1) detected
193 O\Kg " N; S .
“ Y] .
A

-1 194

o 443.3 (M+1) detected
\(‘}N -
HN ® .

f 0 498.3 (M+1) detected
1195 OO\N/H HN ;Nﬁs
N
4
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458.1 (Mrl) detected HN 189 0-S N N2 119 N. 0 442.3
(Mr1) detected & ra 190 \ HN NJ- N 483.3 (M1)

woeventserd7 191 HN N j r
detected HN N=. .~
detected 193 N Ner
N194 HN O 2 i 0 N NN==" J

AN 110 0 o 453. 3 ( MPCX/US2006/044431
192 'Y H~N J
N o0 443.3 (Mtl) detected

N O 509.5 (Mtl)
I~ TAN
N 498.3 (M+l) detected O

195 CAOY HHN N I/ J O
f 0 472.2 (M+1) detected
S
196 woo \ =/
\0/\n/ N
(0] =
N
442.2 (M+1) detected
f 0. S
~o HN NN
197 _o \)N =

456.2 (M+1) detected

198 y
. "o ’ N/

/é/o ' 486.2 (M+1) detected
199 noo M ;Njf
Y
0 © 'N/)
o) 500.2 (M+1) detected
| 5 ™
/O. o] N/ ) |
412.3 (M+1) detected
f 0 -~
' HN NN
201 N L_ ) Ve
469.3 (M+1) detected
racemic Ji'j/ \Q
202 HQ
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N 136 WD 2007/ 059257 PCT/ US2006/ 044431 472.2 (Mtl)

detected 196 NHN N1 JN O

woeventsers7 O HN / N\ 197 ~ \ -

det ect ed
199 H HN N=f N ~i
HN NS N O ~.

/ N O 442.2 (M)
I / NJ O 456. 2pCivhkP006/044431

198 HHN ~ NN ONJ 0 486.2 (M1l) detected
O ONO 500.2 (Mtl) detected 200 H
J NO 412.3 (M+ 1) detected | 1/

201 HN

N ONN469.3 (Mtl) detected Q racenic N,

O S
racemic /@L l N
HN

471.3 (M+1) detected

1 N
203 " . Q N7
N
o N/)
442.3 (M+1) detected
o Q.
HN H
204 =
\D/\/O XN NJ
7
470.3 (M+1) detected
o
. J
205 o I N=/"
T J
oI
— ' 459.3 (M+1) detected
Jen 2
) HN LN
206 o s~
N
I J
0O
] g )
— 459.2 (M+1) detected |
o
_HN S
207 : =/
~0 ~n N=/
? 7 | |
0 479.3 (M+1) detected
ﬁ)f i
208 HN B
/\\/O = N N\/
? W
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202 HQO HN IN cr
wolQodesv25¥N 203 O |

\' N~
detected 0 JI 1J

N N 137 WO 2007/ 059257
PCT/ US2006/ 044431 0 471.3 (Mtl) detected

racem c N
JN O / N 442.3 ( MPEX/US2006/044431

204 HN NH N N--/ N 470.3 (M+1)

detected o0,0sc'J 205 0O HN N N 459.3 (ML) detected o
I i HNN 206 0 S Of N1 . 459.2 (M+l) detected Jl
QlJ 207 NS | o Nd t
478.2 (M+1) detected
O
| N
! HN 4
209 /
(\N ~~_0 SN NJ
& 7
454.1 (M+1) detected
O
| N
210 5 HN 7
K\ AN N
I CL |
’ 4542 (M+1) detected
O
) ‘ !
HN \
1 . .
21 ‘ 5 (. NJ7
LS )
' ’ ‘ 5312 (M+1) detected
O
)
3 HN (o
212 q o L., | Y
Ss..
g\ Ng N/)
. 4673 (M+1) detected
O \ :
. I N
HN \
2'13 0] NN . Nj
=T )
N
495.2 (M+1) detected -
O
A N
HN (
214 | o L W
M T 2
N
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N 479.3 (M+l) detected O208 p HNS | NN _i Ny 138
WO 2007/ 059257 PCT/ US2006/ 044431 478.2 (M+l) detected
w0 2007705025 209 HFV N rN'-~0 J =1 NJ N~ 454. 1pCihkr006/044431
detected O\ I I N 210 HNN O--.ONNJI 454.2
(Mr1) detected N 211 HN O\ NN!/ - 00" N 531.2
(M+l) detected- ~~ O~ N212 HN~ OO\ LNN .0

467.3 (M+l) detected O\ I | N -
509.3 (M+1) detected
O ~
l N
HN
215 \
O/\/o =N NJ
N N |
510.1 (M+1) detected
O
‘ N
216 HN \
e N0 N NJ
/N\/‘ N/)
524.2 (M+1) detected
O
: l
i ~ N
217 N o HN W
K/N\/\/O N N
N/) : : )
. 4792 (M+1) detected
0 ’ =
HN N‘N
218 : »
. I SN N~
N 2
' 4552 (M+1) detected -
O
o, L I 1 N
Y
W \N
oI LD
N
- - 455.2 (M+1) detected
ﬁj/o x
o | N\N
220 o \
N
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N
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213 HN 000 N N =/ N NJ 495.2 (M+1) detected HN 214
OO0\ NN/ 0.1~ ~N~1 ~ N 139 WO 2007/ 059257
wBQiseHB06/ 044431 509.3 (M+l) detected O 21Bc@usbboblo44431
N NJ 510.1 (Mr1l) detected 0216 HN~D | NIN N/
,NJ / J N524.2 (Mrl) detected O 217 NHN N 479.2
(M+1l) detected O 218 HNJN rN~-iONN NJ N 455.2

(Mtl) detected .- O
525.2 (M+1) detected
O
L N

) \\)\l
221 /
O%“G"\O \)N "
.\r\ N
532.2 (M+1) detected
O
J@ LA
HN ;
222 o I}J N

N
496.3 (M-+1) detected
O
I N.
_HN

223

\
Q Sl SN N\/)\J
P ) |
N . . : .
. ‘ 1510.1 (M+1) detected
O
| .
N
' HN LN
224 O\@ng N—Y . i
J o J
. ’ . {511.2 (M+1) detected -
O
- l N :
HN :
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|/\N/\/O SN N{j\l
A J
’ ’ 525.3 (M+1) detected
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‘ ~ ) i .N\
226 N HN N
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e
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219 HN .ON GCc, -~/ NJ 455.2 (M+l.) detected 220
HN --~ Q0 11*O JN N N 140 WO 2007/ 059257

wBQiseHB06/ 044431 525.2 (M+l) detected O N. pcZAk200b/044431
O-p N NN 532.2 (M+l) detected ON, Q222 HN 1
O-~p N /SON i NJ 496.3 (Mt1l) detected "\ O N
223 HN~ .N . O N N N~ 510.1 (Mtl) detected - HN ~ |
~ N . 224 NON NN .

? o 492.2 (M+1) detected
HN ;

227

N
? o 412.2 (M+1) detected
s
228 HN X
oy 7
\N

? o 480.2 (M+1) detected
229 } HN ; ‘

Ol N=/

N

F. o | 482.2 (M+1) detected
CHN ; . |

230

496.3 (M+1) detected

2 @/o\-cfk\ N | N=/
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| N |

482.3 (M+1) detected

232 HN ; N
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511..2 (Mt1l) detected - O225 Fi N1 ~ NN rN "I/ N

525.3 (M+l) detected N 226 ON ~N..~"u0 N N N 141 WO
w00 i383257 PCT/ US2006/ 044431 492.2 (M) derettiasdons/044431

227 HN 1 N~ N---"-"0 NN ~1 NJ N 412.2 (M1l)

detected p | 228 io/ HNi NN ~ N 480.2 (M+l)

detected 229 HNNoI'rm N N=J N O482:2 (M)

det ected 230 HN N Ca- NJ 496.3 (M+1l) detected

LJN.L

23NN I 468.2 (M+1) detected
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i ¥eo)
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: i 0
235 ’ HN . ;
o SN N=/
) - N
ooy

: - ) 545.1 (M+1) detected
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N =~ NN482.3 (M+rl) detected O\ I / 232 HN N 0-0
I~ -NN=J J N 142 WD 2007/ 059257 PCT/ US2006/ 044431
waa807A50d| ) detected O 233 HN 3sQ(- (L. N N 4®8TAIS2006/044431

(Mrl) detected O\ I I ./ 234 HNN- OJNN.. / N
481.1 (M+l) detected O~ 1 235 HNN- O\ NN= -] NJ
545.1 (M+l) detected O 236 HNI N N OON o \N/
NJ
F 483.2 (M~+1) detected
O
HN S N/
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538.2 (Mrl) detected O 237 HN NN O NO N N=~ 469. 2
(M+1l) detected 1 O HN/ _ N 238 N 143 WO 2007/059257
wBQiSeHB306/ 044431 483.2 (M+l) detected O 232ciHsbbos/044431
iNiON N511.1 (Mrl) detected HN ~ 0'1( N 240
~N'~iO ON 523.2 (Mtl) detected O 241 HN 524.1
(Mr1) detected 242 HN N ~N-\/O\ N N~ NJ 538.2 (Ml)

detected 0 243 NHN NN_ N
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wO 20072082250 Q HN N ||
O NNII

J N 570.0 (M) detected HN |

486.1 (M+l) detected 244 HNs N N~ N 144 WO

2007/ 059257 PCT/ US2006/ 044431 504.3 (M+1l) detected /

N 456. 4 (Mrl) detected pedaiskiNeo044431
J N 426.4 (M+1l) detected 247 H N HO |
N 384.4 (M+1l) detected. O.

N I/

~N 248 HNN N -=~ HO ~

~ N 249 ~-N/ \ \

'S~ N OO ( NJ 549.2 (Mrl) detected
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| R
HIN N‘N
251 H \
Ho\/?\/o .y N7
N
459.4 (M+1) detected
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0 250 QH HN ~ BnO 0

PCT/ US2006/ 044431 459.4 (Mtl) detected O N
wbi007/05925H0 O N N N 459. 4 (M+l) detected O

252 OH HN ~ HO-. ~O
HN 253 Q@ ,ON - -

.~ NNI~J 145 WD 2007/ 059257

251 QH

PcCirlusbyoe/044431
N NN 518.3 (M+-l) detected O er

N 470.3 (M+1l) detected 254 HN NJ

0,, N=,/ 5383 540.2 (M+, CI O pattern) detected
255 0 HN & $ N O 454.3 (M+1l) detected N 256 G ~O N
456.3 (M+1) detected
o o~
N
258 \ 7
\oj\/o SN N~7
¥
455.2 (M+1) detected
o o~
N
259 | _ j\/ W
? 497.3 (M+1) detected
260 L N J‘
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5 498.1 (M+1) detected
| =
N
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\Tj\”/\/o \)N N~
N~
o 514.1 (M+1) detected
[N
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262 ~_O l\N NJ
N/) _ .
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I =
N,
HN {
263 Nj\N/\/O N NJ
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O
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1,

N 499.2 (Mtl) detected

\ o 257 ~o ""

NI ON NJ

146 WD 2007/ 059257 PCT/ US2006/ 044431 456.3 (M+l)
woevenisers7 ~ N 258 HN N O |

\ 259 ROHN N ~~ H N--"
lip, 260 HN N ~

\ N O 455.2 (M+rl) detrast@d044431
0 497.3 (M+l) detected HN
>Cr ~C SN 498.1 (M) detected

f ogg N 261 J '"-vo HN NOY N N 514.1 (M1l) detected
262 OHNIT I N/ iONN-\iO N H 524.0 (Mtl) detected
HY T T N 263 N N0 469.2 (M) det eqted2 ove+1h ddlected
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HN i N
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O 499.1 (M+1) detected
©
HN 1 N
267 \NjLN/\/O . N
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o | ~ 470.2 (M+1) detected
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Q | pattern) detected
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»
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N pattern) detected
213 | . M W
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P
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264 LOHN N~ ( / NJ 469.2 (Mt1l) detected o HN 1 / |
IN- 265\ ~NNN1 ON 147 WO 2007/ 059257
w2306/ 044431  480.2 (M+rl) detected 266 pPHNUS2006/044431
NNN NN ~NI/ N (\ ol \ 499.1 (Mt1l) detected N
267JL~VOHNNJNN H/ Nf-" \ 0\ 470.2 (M1l)
detected /N (O- HN 'jN 268 \ /~"o N . / 453.3 (M)
detected NzZ: 0 269 HN/ 11 NN O N 441.2 (M+1l)
getected 1 I Iy 270 H~ AN N NN 46272, 464583 (1) &dtected
R
L
HN
274 | o L Wan
N
o 522.1, 520.2 (M+, Br
[ detected
. , . attern) detec
275 HN \N/ Br P )
\0/\/0 N
N
o l g 460.4 (M+1) detected
15 N
HN F7Y
276 \O/'\/O % [" N~/>
? ° ~ ) 507.3 (M+1) detected
. 3 .
HN Ny . .
277 ;(,\N/\/O N N~
= P . o
o ' 493.3 (M+1) detected
. B .
N
HN { N
278 (/\N/\/omN N-F
N*k N/)
o : 512.1 (M+1) detected
AT . |
279 \Tj\ﬁ/\/o g N/
NJ -
. ] o 510.1 (M+1) deteqted
Q HN \Q —
280 »\N/\/O L, N:fN
H
O 2
% 472.2 (M+1) detected
HN $\©N’
281 NN p N N=/ .
E I\N)

149




O pattern) detected HN 271 \a f.~o \ N N 446.2 (M+l)

detected o HN~ N 272 ~J ~0i.v0O | N N 476.2, 478.1
wONB07/08b257HN in ci pattern) detected 1 273 o NeiTiUS2d04844431

WD 2007/ 059257 PCT/ US2006/ 044431 456.3 (M+l) detected

0 274 HNINN I / NJ 522.1, 520.2 (M+, Br 275 HN L

Sr pattern) detected 00 N~ N -J 460.4 (M+l) detected

0 276 HNI1 & F ~0--~ -0 r ND UN HN O 507.3 (M1l)
detected ~ 1 277 O I \ \\ NN~ NJ
[00514] The foregoing description is considered as illustrative only of the principles of

the invention. Further, since numerous modifications and changes will be readily apparent to
those skilled in the art, it is not desired to limit the invention to the exact construction and
process shown as described above. Accordingly, all suitable modifications and equivalents may
be considered to fall within the scope of the invention as defined by the claims that follow.

[00515] The words "comprise," “comprising,” “include," "including," and "includes"
when used in this specification and in the following claims are intended to specify the presence
of stated features, integers, components, or steps, but they do not preclude the presence or

addition of one or more other features, integers, components, steps, or groups thereof.
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493.3 (M+rl) detected HNI Q@ ' 278 NN-J/ Nz:: "~ o
512.1 (M+l) detected QHN/ 279 1 JL H~0 | NN, N
wOQol39757( Mrl) detected o ~N- 280 OHN N \ N Np&THIN2006/044431
472.2 (Mrl) detected 281 HN N 149 WD 2007/ 059257
PCT/ US2006/ 044431 [00514] The foregoi ng description
is considered as illustrative only of the principles
of the invention. Further, since nunerous
tions and changes Wil l be readily apparent to
Wha“?D%gréédg'% I[led in the art, it is not desired to limt
the invention to the exact construction and process
1. q@g&g anhadsSorhied above. Accordingly, all suitable
nDdlflcatlons and equi val gnts may be considered to
fall within the scope of the invyention as deflned by

the clains that follow [ Q5] wor ds "conpri se,
"conprising," "inclugg," ' udi ng, " and "incl udes"
when used in this spechRic on and in the follow ng

claims are intendedR¥,0 $pecify the presence of stated
features, integers, Bgents, or steps, but they do
not preclude the pr nquor addition of one or more
ot her features, integer8, conponents, steps, or groups
t hereof. 150 WD 2007/ 05925§% PCT/ US2006/ 044431 \What is

clainmed is: 1 A conmpound of Forpula | R2n \' A"E RN
Forra pharmaceutically acceptable salt thereof, wherein:

A is O, C(=0), S, SO or SOq;

G is Nor C-CN;
B represents a fused 6-membered aryl ring or a 5-6 membered heteroaryl ring;- _
Eis
(Ruh (Rw)
D1 P
. (R12)l (R12)l
r‘_;r‘: l \K 'J_,fr" _ ' \K
s o F -
\[4/5 , D4'§.D5 ,
X isNor CH;

D', D?and D? are independently N or CR19;

D* and D° are independently N or CR'® and D° is O, S, or NR*, wherein at least one of

D' and D’ is not CR"%;

D", D®, D° and D'° are independently N or CR"®, wherein at least one of D', D, D’ and
D'is N;

R! is H or alkyl;
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BI NI or a pharmaceutically acceptable salt

thereof, wherein: Ais 0, C(=0, S SOor S®@; Gis N
wonro603ds7B represents a fused 6-nenbered aryl PCTUG2@6/044431
a 5-6 nenbered heteroaryl ring; Es -!~~/RL2"j [--
(R12)i Y~x N'L DL N\ DI k .4 f/ D3 D2 3..D2 (R12)

(R12)j (R1 2)j D4 D6 Do l(c)s De-D5 D Xis Nor

CU, D, D2 and D3 are independently N or CR19; D4 and

Deachil R? 1 RARRBPHARILY hiNofdn, b, afitko ParifiSor@metfyl, Mifluoromethyl
NR2O V\herelnﬁﬁflgst %{1% and D5 is n%t Lo etys,

fluoropyethylg Hupgemigtpxpy (i womﬁgg’ﬁenmwr%w%qw cRidy, SRP or™
-C(O)Rffer ecm)aiR‘f eaNR'b0©®)OR'*D7 -0ORHR' D9 -ARMSARE, i SS@EN!RSR” -

e Rt RS SRR B 406k
alkenyly alkynyd rsetwertéd) br, paitidllynowsanmted \dyclodlkylo eyetitpdlkyl, -S(O)p(alkyl), -
S(O)pédﬁ‘gg%”%é@? X%yl d%ga %[ OHEEJ(B@&I gEtH %‘5)3‘718%1”?%&%% or partially
unsatygRed O tefeeresBlyl.- Oi¢tpRydylalkiy 4 SORERER)STRINR SIRIACRIPR ) -aryl,
-O(Clum“‘%@egagll - CL Q{Ngl@pﬁﬁ) -he{éﬁyﬁgﬁ O NEpaER4R! )ql\ﬂlé)terocrclyl or

| k |
R oL ot it Dbk gET A, aryiai,

heter IHegekdayhiatlcdy heteroSic )Qr(cﬂ{éféféc)yclytalkyl ortions are optionally substituted
(CSJI%Y)‘BRl% 4- arél(garyl ary F het'er oaryl ,

0
with r?@?e ’oa‘f‘?‘lealgk‘iﬂps upRepdarERy oF %%ﬁ tfroam gxo,  halggair page. hitro,
trifludn@h@hylc ydiflybronatiory,0 ayftiborbradikaly, affCRISRIGOGRYES YISO,NRR?,

oRFETE AR R NI Hily e
NRM NRI alwhd‘(earasurﬁlaaxj/lﬂtyk,yﬂeteroaxylalkyl
: satura?eldka?‘nﬂydamaﬂ& K%%mteﬁ*% e%@&«h% an@ﬁé@mcﬂqﬁiﬂ%lk%d wherein said aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl or heterocyclylalkyt rings may be further
substituted with one or more groups selected from halogen, hydroxyl, 'cyano,‘ nitro, azido;
fluoromethyl, difluoromethyl, trifluoromethyl, alkyl, alkenyl, alkynyl, saturatéd and partially
unsaturdted cycloalkyl, saturated and partially unsaturated heterocyclyl, NR'* R13 and 6R’5‘

each R’ is independently Q, Z, halogen, cyano, nitro, alkyl, alkenyl alkynyl, heteroalkyl,
heteroalkenyl hcteroalkynyl saturated or partially unsaturated cycloalkyl, saturated or partially
unsaturated heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, trifluoromethoxy,
difluoromethoxy, fluoromethoxy, trifluoromethyl, difluoromethyl, fluoromethyl, OR'S, NR'SRS,
NR"”OR'%, NR"*C(=0)OR®, NRPC(=0)R®, SO,NR'*R'®, SR, SOR', SO;R", C(=O)RY,
C(=0)OR", OC(=O)R"’, C(=O)NR"R'S, . NR’CE=ONR R, NR’ CENCN)NR RY, or
NRC(=NCN)R'S,

wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl are optionally substituted
with one or more groups independently selected from halogen, oxo, cyano, nitro, alkyl, alkenyl,
alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, saturated or partially unsaturated cycloalkyl,
saturated and partially unsaturated heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
trifluoromethoxy,  difluoromethoxy, fluoromethoxy, trifluoromethyl, difluoromethyl,
fluoromethyl, OR", NR'*R'S, NR'*OR'S, NR'*C(=0)OR", NR**C(=0)R, SO,NR'’R"®, SR,
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heteroaryl, heteroaryl al kyl, heterocyclyl and
het erocycl yl al kyl portions are optionally substituted
woi2007/03pEs70r nore groups i ndependent|y sel ect e#Cirruspoos/044431

oxo, hal ogen, cyano, nitro, trifluoronethyl, .

di f 1 uoromet hoxy, trifluoromethoxy, azido, -NR 3SO2R 8,

- SO2NR15R13, C(O)R’ , -C(OO0OR15, -0OC(OR15

-NRlSC(O)CRI S, -NR" 3C(O)R 5 C(O) NK15R 13, -NR15R 13
SORY, SO YOR®, OdNRDA ORISAR'S, NREIF=O)NR'RY,

NN
s t 1s Y, a
NR' C(‘SI&Q‘(HJ} 4 F Iﬁl% éf) é\l&ﬁ% yeéy G54 ﬁﬁ(ﬁ'bﬁ{{ed %’e?} elilr4 o%?gFHfORénd
Hrat’ek acye h&h@kﬁeﬂ |hpte£tr¢§1clmm’geuontaemgjﬁqnyll to 4 heseroatome yalected
het [ | kyl LA .
from N, ﬁ%%éegé%‘é §9 c%}ll?)at tXtﬁéS g/l%ﬁaM‘ E)fztlg Kng'—SI’\{%gvt}mFremt]\édnsa Ci-Cq
alkyl, whkiehh ¢ptienally a16He nsgmpnapsi sl @(ﬁ@cgrcpqm MHaNRjeon CRR'; M’ is Ci-
OcoRERU NYdr.CO,R’, 5
st A B RIS S0 ORI ORSI: O i
NRERM, atteyeiy R, RS IR praj; @dargn@deryalmepg}' H,or %ln‘)sla?*bylaPéB and R" together

AREhcR& tordld ¥- sealeuibaieadi tionally
with thi}{ftlog%lcgtg*n tos\%xl:'ﬂ ml%?%rand cCRlS Y ing optio

a
contammgdegeﬁgécmlpxyal (laetez)atqp&q H\Z 8 $,tF§% anglqul in which any
ring mtﬁ'lgk@ Q%h @Léﬁy Hs)’d)ptlohﬂl}eﬁlb@ﬂltktﬁb ,wﬂH‘ECe-Oa alige gydup and which ring
etergl? satura ]{)S o tsI 'y unsaturated
may opHgnally hpys ¢n ne °§z§‘f" 8PP SH Qroxﬁg? 4Py unsaturated
het er ocmbyl ar yl, aryl al kyl, het eroaryl,

het er oa yla , trlfluoronethoxy, di f | uor onet hoxy,
fl uo %L,b/fl uor onmet hyl, di fl uoronethyl,
fl uororreth I, , NR 5R16, NR150R16 NR15C( =0) OR18,

BB'SSC( O)R&QS SOZNRlSR16 SR 5, SOR 5, SO02R 5,

Q= )R’5 C(=0) OR15, OC(O R1ls, C(=O) NRI5R16, .

K sstgcteg) i 6R. 17, NR15C( =NCN) NRL6R17, or

NR15C( =NCN) R16, V\:hér e| n said al kyl, al kenyl al kynyl ,

2 heteroal kydz, Ig,et er Riet er oal gynnyl

RB

R mlioﬁf’ kthiﬁ @34 ar yFa "hdteroaryl
re

a Net er oa IaWyI a Ry su t'k@l W th
V-uhe dgﬁm)re éNoups mdependé‘ntly sel ecté‘iﬁl f r'om, and

halogeg oxo, cyano, nitro, alkyl, alkenyl, alkynyl,
N‘ H\ er Bal kyl, heteroal kenyl , het er oal kynyl , saturated
~(§TLI ally unsaturated cycl oal kyl, saturated and
Wclrtl |y unsaturated heterocyclyl, aryl, arylalkyl,
andtauﬁﬁﬁé?é’m@f’é&ﬁf het eroaryl al kyl, trifl uoronethoxy,
di fl uor onet hox flLuor@ OX W, 7k | enethxul |
Jerd S armaerprdenty Ch SRoesty PO QR K HRRSH 6, D
N S0R3G%; NR15C(=0) OR18, NR15C(=0) R16, S02NR 5R16,
%% Olgéﬁ%&@?lﬁ?ﬁggdﬂ PCT/ US2006/ 044431 SOR15,
8 R 5, O O) R 5, O =0)NR SRI6,
ROV MREB W s O, ms&(&u@xﬁm is GIRRS@NENCN) RLS,
gg% s, Rt SR, 28 &N%Q% of.R3 is a 5-6

EI‘OCYC rc ’ring contalning froml to 4
rle“t‘isrmax@ﬁ@ssbylect ed fromN, 0, S, SO and SX® and

é‘l%)l? gdtﬁ’t ﬁd a.}% k\?\ﬁﬁ%dé}f@ﬂ%ﬂ%&égeﬁ MrifiYBromef A, iK1, Matufa&d or

erelrn optlona IS re

partially (@at@pteq rcmq:,]palky@gsqttgat&niqgr g:ptl@]qemsatumgedl lget@gcyc& ag(lkg,r'y%lkyl
hetero%l 'hé?)e%law S((Qéi’erg&clylaﬁ(@ OnatbiRERd al@@?@ﬁloalkyl heterocyclyl,

aryl, am@allaﬁdwemawlehqtﬁm@m fd pefﬁowlﬁm@%wgﬂm‘?yo?“%ﬁ&‘% with
and R' together 153



with the nitrogen atomto which they are attached form

a 5- or 6-nenbered ring optionally containing | or 2
wedditasersal het eroatons selected from N, 0, S, PEDWREI6/044431

SQ2 in which any ring nitrogen atom present is

optionally substituted with a C1-C4 al kyl group and

which ring may optionally have one or two oxo or

t hi ooxo substituents; NR6 R10)"'"~ NQis RZis
one or rﬁcﬁg %FJUEQ lr{dg]%\'ﬂéﬁly sa&aed;ﬂi@rinwxbl Naldgen, a1, aalkeRgl, NkfhyR-safhirated

and paruallé{né;nsatIgatecN ?ycloalky]_ sqtg;rafqd ﬁgca Wla&ig{d ‘Y‘gﬂﬂ‘f’gﬁg\/\éﬂem"y‘”yl
cycloal Of::yanW aieb, VORP Q Nmamﬁersnéhttt(yom's NBOR'S,  S@ludBGActhyl,

oo e e L A Ul S
hetcroaxSDar}dHlkﬁm;ermdnﬁnlkM, japd BREREyclhdalldyl, when V is 0, NR6, S,

l?%geé\eacthh%%%to chetﬂg)har%ﬁed B3l o Hrold xQEmbered

a and are 1 ndependently
carbocyhy@lnngen trifluoronethyl, alkyl, saturat ed or

Rar§ 'hg{lljoge&”iﬁ &, %?%Q: %ﬁ% Ocﬁ{k)n,y lalkerﬁ@t élkﬁiyﬁdsaﬁ{rated or partially

part unsaturafed heterocyclyl, aryl }y H
unsaturgfed cyeleaikyl sqﬁw@d&arwmllkwnsateﬁatqqe*fe&rwy 3I°R&‘ﬂy alkyl, aryl,

arynalkmhﬁét&b&yﬁ Abtdroatviarityl, &y&é@@iy&m&yl M‘@@R%szizm‘sw%/l C(O)R‘5

etero ter |5
'C(O)%t’erﬂl‘g‘@ JIg=al RYR @gi/@ hfe’l of é st i F@@g&‘ﬁ\ 3R,
NR'SCV@WOEV(; 05925 7- SRQF/'SUS@@QG? 0#45481 wigenein caid rating, Egkemupglkynyl
ende d fr om a
Yc"’adélﬁk E%W °-‘/§P/L a'r’ afidh 8 ’J'r}alr"?‘g‘%ﬁﬁyyahﬁé‘g’aﬁ falleykq 2nd.
heterocgdiglatial, layd pptmtlllbr atbe’dtum! dmpapm el preygronpsuindensgdently selected

het cl
rom o SRl AEHSL LR o SHE ) B RS oo
saturatadl afddmtmﬂmqquturatfeﬂ @gﬁeml_ﬂy pyclq;qllgyéq;l]@ﬂ,eqm%wltro, trlﬂuoromethyl

dlﬂuor&héthﬂp FRISRIREY, fhdrbinkiBk? MBS nethdRy, dRifludforethoxy, azido, -
NRPSO,R' -SONRPR'E, -C(ORY, -C(O)ORY, -OC(O)R"%, -NR'*C(Q)OR", NRPCO)R'S, -
-C(O)NRR', -NR¥R'S, -NR'C(O)NR'R", -OR", -S(O)R", -SO;R", SR, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, and heterocyclylalkyl;

R s hydrogen alkyl, alkenyl alkynyl, saturated or partially unsaturated cyc]oalkyl
saturated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclylalkyl, -NR'°C(O)OR'®, -NR¥C(O)R', -NR"R'’, or -OR",
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclylalkyl, are optionally substituted with one or more
groubs independently selected from oxo, halogen, alkyl, alkenyl, alkynyl, saturated and paﬁially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyelyl, cycloalkylalkyl, cyano,
nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, -NRYSOR'S -SONRVR'S, -C(O)R”’, -C(O)OR”, -OC(O)R",
NRPC(O)OR", -NRC(O)RY, -C(O)NR"R', -NR"R', -NR"C(O)NR"*R", -OR", -
S(O)R'%, -SO,R", SR, aryl, arylalkyl, heteroaryl, heteroarylalkyi, and heterocyclylalkyl;

or R® and R® together with the atoms to which they are attached form a 3 to 10
membered saturated or partially unsaturated heterocyqul ring optionally containing one or more
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heteroaryl, arylal kyl, heteroarylal kyl, and
het erocycl yl al kyl, or R8 and R8a together with the
weabommvias;sahi ch they are attached forma 3 to 6POEMUS006@44431

carbocyclic ring; R7 is hydrogen, hal ogen, cyano,

nitro, alkyl, alkenyl, alkynyl, saturated or partially

unsaturated cycl oal kyl, saturated or partially

unsat urated heterocyclyl, cycloal kyl al kyl, aryl,
addltloﬁﬁlmeﬁalr&‘léms Ded-RHaRIY N, Ohgtﬁboﬁb Al B4, wherein said carbocyclic and

het er ocycl yl al k){ - NR15S02R16 - SO2NRI5R16, C(? R1

heteroc_y@(ub)'legg are m() lpg SS‘bStNFf&jSE(tb)OQ‘PfS mmﬁ))“[‘@Be“ ently selected

from oxo[ @)ﬂggalﬁ Fﬁhg)gzglm%ﬂ5ﬁikg]% Srirsied @nR3HRLIL, unsﬁilaﬂaﬁad cycloalkyl,
- - or er al Kyl , .,
saturatgcfS é&%r’gélg Wﬁ%ra?éd '&%?Cé’ﬁﬁsykfp%ﬂg’(‘@?%cﬂ?’&?r m¥ro, trifluoromethyl,

difluoromethph Iflogtantdiiyll,, flurythethadyy Hdllulsypimethoa eﬁdhmybhqethoxy, azido, aryl,

OR", ﬁﬁtsﬁﬁaogl W ﬁété J& 1, ?\‘S'glkah ?\Ettg{?g% ?lL}Xl Qlcl‘l}/elterocsI @lalkyl

opt | oha e "or nore
md%pemtiéhtﬂogetbcarl with & atbmertp oxtdch theyl ajg@ttachealthyn a3t 10

membé}% K{rﬁ(ecfl&ygwtlal!f %gﬁmﬂ&t@&’ &Rfba { tdrahété!rol#égﬁ gﬁg,ato%gonally

cycl oa aturated and partially unsat .
contairiiagg @p@@f,@(&rp adgy@pq;me[@mamm@yq;elec@gaﬁ@n Ni & &, SO, SO, and NR’,

wherelh rdafd' &HPb tdwld heté}béﬂcli@ hﬁ%ﬁﬁl@)’dptloﬁdll&o{ugﬁﬁing(‘f lwith one or more

groupsdxz eggt? entl ![\[Fé%@@ g}?og%ns , alk &ylb)% i ho%mdspamally
unsaturafdd(c§ IBitky!, sdnhCHA) pXRtifly uﬂﬁﬁuﬁ@ﬁ@)e@r&yclyl- G{{@)d}@laﬂﬁl Beyano,

nitro, s%?’leomgwyfm%@%?%% ﬂ&f@?*%@ ’ﬂ%%("é%‘af’aw gﬂﬁmmefhoxya

trifluormmathory, eziioy eyl IR 'RNR “RISOSR'S, eyatoagle arylaitykyteteroarylalkyl, and
al kynyl, saturated or partially unsaturated :

hetem"gJ fé,?%'}é{ ’kyI saturated or partially unsaturated
hm%r ond &’ yﬂogethgrcwkﬁalthwatamkyb whighy khey aarg |agthdbpdl form a 3 to 10

memb&@cic(%geﬂtéﬂ ar Rlﬁ-tlgl %I;lyétlﬁ'gtga, l cﬁfﬁgfkgf %yﬁétéﬁjo@}!'clﬁxl {;\% Iﬂ?ﬁonally

containing gngpkynpore ;gd;élénﬁw hegrqgw selegied| %%(p I ¢ O S SO, SO; and NR®,

whereill &hRY @FbShMic afdyBi&adyiid fih lare @El}éﬁallyad’%ktﬁiltléd’ :thh one or more
, are

r&‘ﬁ% %{ het er oaryl al ky het er ocycl yl al
grO“PSd‘Ef% ity Selepirdtyam o balpgan. eivd. dkervb pliomyy Mged and partially
unsatutam‘ie:gelﬁdl&?lll; katuratel afd ﬁﬂ'tuflryaﬂ‘ﬁsﬂﬁﬁtedhﬁleﬁib@ﬂyl aldiydikylalkyl, cyano,

e

mﬂuoxbeteemgmidpl aryh \OR'GNRYR'S) $B/F, heteraargl, aryhilkyl, teteroarylalkyl, and

romet hyl, difluoronethyl, fluoronethyl,
hetero&lc{ﬁa‘%}?rr‘et hoxy, d| fluoronet hoxy, trifluoronet hoxy

x| opnwai%mm%wnsmmsmw whic G)eR1&e @O RbSa 3 to 10

membm %459 ra(gu or &%%%ﬁc}ero%%ﬁ %90&1%18 %@:Nﬁé %ﬁzelgr more

addltlong(t@ﬁ@toxmpg:ctcd fipm NAPAS, 80k §0; ambNBr, in said heterocyclic ring
is optt&?aﬁl?rsgﬁsrtﬁdt@ci K/Yth'onérb‘ij nited og\l?\% ﬁJd¥l!;é?1hé§¥iy scfé‘éteﬁ@ oﬁﬂgxﬁ%alogen

gether with at ons are attac
alkyl, F‘@SF'M‘ llynyh warat%%lawﬂyamﬁata@d %yucloglém isgiuraied and partially
unsatukéfbﬂatﬂéfe Syl e ERNGNY A RtrbO NRibdrofRRy Rl Bifl6rome
or ?gr?ey 123 V0" 2007/ og9267 PCT/ US2006/ 0244 ngr m,:h}fé

fluoromelfyly FBpTRMeERE eURmets e o ribaramediaRy, o, 9ryl.SOR “sHR R ",
SR, HiftsoaROary MIRST, BbtBrosidlatkyt aarne%aépdcyaymgl het erocyclic

rings are optionally substituted with one or nore

groups i ndependently selected from oxo, hal ogen,

al kyl, al kenyl, alkynyl, s$aurated and partially

unsat urated cycl oal kyl




saturated and partially unsaturated heterocyclyl,

cycl oal kyl al kyl, cyano, nitro, trifluoronethyl,
woi2bdnsesmet hyl , fl uoronethyl, fluoromethoxy, PCT/US2006/044431

di fl uoronet hoxy, trifluoronethoxy, azido, aryl, ORL5,

NR15R16, SR 5, heteroaryl, arylal kyl, heteroaryl al kyl,

and heterocyclylalkyl; or R and R8 together with the

atons to which they are attached forma 3 to 10

SEeRbare®'s aﬁ)gétﬁére\dxtm ltheP&tbrk @ hhidbnthay areatiedhal tinaad Bytb 10

e SRS F B BRI A BB e o
additiondlitaddohiRielectedifame NN Os 8, /D (%Jzkaod:m J\Ehamd said heterocyclic ring
is optlogaﬁf g&%&tleé Gifh 5}%8 %gre %%L{p? '?r?&eé?nd%ﬁ’tgg Eéfléc%def#oﬁﬁ“ kB, RAGten,

groups In e en
alkyl, aﬂ:ahyj,géhyn)m say.]rate@akqlgwmall)apksﬁq}yated selqatlent, es@tlgmgﬁ and partially

unsatur:ﬁ@d' tﬁeﬁ% '{)é&clyﬁga?&lﬁlﬁ'}tflﬁﬁﬂcy@ylaﬁ)@l Iﬁ}ﬂ'o, ﬁﬁtqucﬁte%@l arb?ﬂuoromethyl

a ted heterocycly ycl oal Kyl a yl 15016
ﬂuorom@wh éluoromemoesy, #!ﬂpﬁqom%%tthwma?thw@ et #yh OR', NRPRY,
SRY, hétéru 0B TN%A, hefelrdbeyngﬁﬂt am%ter&ytciyw et hoxy,

tr| ororret hox

eBoarsy fin eaw‘%%lfm@a Og??etcé%‘é’é%r wrg uorgmatgyl Fdromethy,
fluoromRedyEr @er@h‘bé{lﬁk%y|dlﬂwro@h@@d RAubegetiery, wizido, tJSR”* -OR",

t 15 | d 1 14 15
'C(O)Rrre'r%g@@g M%@gﬁ @ S at?m urgat%% l~%Ral OPR
.C(O)Nnﬂsm’et-me?m)m‘sm*ngm @\tﬂmww‘b ohméﬁ'm mgcym@cegyl alkynyl :
saturategodé pgﬁ%ﬁ&&g?a% V\ﬁ%er g‘.ﬁéé@é’. {:oéﬁggﬁﬁ(tyf“ Sﬁd)o(ﬁ]ﬁl), C5(0)%(CRC"'6%”)q
aryl, arjlgarytatioy dietecoarylnheteranlatipl, |sg‘-na1|te|dy0rsqatt§ilv tupsaseratgdl heteropyelyl,

. e Sp 4 endgiih 18C fr BRI, -
heterocg&%d h g{) ’ F%g)g | Q\QI{ k}i/‘)rlliyﬁ “3 E?Sr @S@J}f;qﬁ q-heteroaryl,
“NR(GRIFR] h’rhle‘?foam#s at@G@R e%‘ DehRPORIK | |, ofs athiR Al %n)erhetemcycb'l

whereup @51& 'a‘ﬁiyll YalléhS At Alk @i Tﬁ%y@%ﬁlﬁ&@%' Xﬁylall@/}l’ Cﬁ&ékblﬁyi HeleYdarylalkyl,

nitro, trifluoroneth yor
| heterocyqlylRg r’i‘é‘ﬁfﬂWdy‘Plk@{bPWﬁ%‘iSﬁ&&p“O&PW iﬂ?ﬁ%ﬂ*@? Hﬂsbydvﬂe Of mOre groups
indeperidentlyl HERRE HOAX Yoxo,2B416(@n; 3yanb, nﬁB' FriflidrdnEthel, dilRibbomethoxy,

ifluorgB gy 14 Ty OB FECH R10 ROO8 for COPOR  nEOCOR”

-NRPcadwrss,t o m@c(@méig ar@(ejma‘élh'éd f oNRI’R'3 t o-NRI'‘C(O)NRVRP, -

.NR”C@ ‘ungigg% 1ﬁ Leg er &aﬁlr tq'rg// llkg erosrﬁraﬁ%/? %aturated and partially

unsaturateld |hbtemoyxtlylh auds meatqcmylgléyleetlfédvhbreommﬁ afyl, EkterS@yl Smalkyl

) hetcroa%'rl]%lé_}%\fla?e[tﬁrx\%% \RAE It Eh@t@llogy&%lﬁil C}F%g I He' fﬂ er sﬁb&ﬂtf@@ﬁﬁ lo¥e or

one or rou ependen
more geehesstesd foonhadogsn, hfyamgleﬁyanomlmlfmdal ﬂé@meﬂﬂdi (kélmr@mcfhyl

ﬂlﬂuor&ﬁét“%laﬁlﬁﬂ ARG P AP, baturRS Sl pREAR Lﬁ%'&hﬁ%@hoalkyl saturated

ed and “parti af | |y, ,unsatyrated heterocyclyl
and par@ylbllﬁléﬂltklweélhRVrOCY@V'aNB R ad©OR'tr i £ | uor onet hyl

& ddairose 'ix’ﬁﬁébendexﬁtlﬂ?‘dﬂﬁ@ﬁ iy fdruor omet hoxy,

| uor pet hox | uor onet hox azi do,

Iﬂ%l.S‘P@LB tosﬁh_g wﬁléttlgf ggxln§, to W;;‘fcf?l ?3[(?"6 aﬁache%r%m aosiilu?ated or
partiallgﬁhﬁﬁﬁé%éd/ \dadyl, orRstuRedeF Qwﬁlexrﬁhﬂﬁ)ﬂted He’ﬁ&od&ﬂyl rmg, wherem
. 007/ 05 /US 06/ 044431 or Fﬁ ‘ﬂ@ 5% %g
soid iyl FloBlby R ECETHFT IR s PRSI SHREE S Wi S5 £ more
groups LQdd]BEﬁﬂéﬂﬂﬁ‘ delsettdi rfadne thaldgerp atyhicd | dityo, Utiglabionmthe) dlﬂuoromethyl

fluororyle RHEmEEE GAPREraD: dHTBoTF BN 00 SogtR B ™"

and NR6, wherein said hetgygocyclic ring




is optionally substituted with one or nore groups

i ndependently sel ected from oxo, hal ogen, alkyl,
welkevgh2s7al kynyl , saturated and partially unsatunab@do44431

cycl oal kyl, saturated and partially unsaturated

het erocycl yl, cycl oal kyl al kyl, cyano, nitro,

trifluoronethyl, difluoronethyl, fluoronethyl,

quoronethoxy di fl uoronet hoxy, trifluoromethoxy,

NR"ORaZHIﬁQQ] tbct@ﬁl’ Eﬂﬂiﬁﬁlﬁta s@RiFSOZREtsasmla,rclyé—PgR? C(=0)OR®,
ar et er oar gerocycl yl al ky
OC(”OE%%F}( &&% N‘\‘g% Q) ?%ﬁ?@g@ﬁ%wano nitro,

R, H‘Wm&’ayﬁde Qid%ﬂxtw,cmﬂﬂmnke,nyl filkymy Crosdroafikyl, heteroalkenyl,

heteroa&clérﬁﬁggge rt g% paagg!!g lilj%a @e@?oxéb lfq@( %t% gm;t Qﬂfé}fy unsaturated
heterocMiRy K4 S DA 8Kyl &9, Qryalkyl; NetebsH2 RicBsroarBARNRDE Retgrocyclylalkyl,

whereirl\'%g&%g\lﬁs g%ﬁ?l gﬁ%&éﬁl «%ﬁgff) Wﬁ%’iﬁlﬁyi aryl, arylalkyl,

heteroani Kyagrbarylatiat, nd thewrasyciplaly! ael qvtlgmlat&ubﬁﬁ\éeﬁ with one or more
groups - é%aoe%?% 3&6‘% YeddO Eﬁc}fﬁ/ | zﬁi()kl}’ |aleen§ Q)mﬁ(x@l kMétﬁ\:roalkyl heteroalkenyl

het er oar

heteroaiomek m@ueém/pam@m tuws@tﬂ@éﬁdwclp%l l %ﬁmryefb ﬂ%da%waékyéwsaturated
' heteroc@@l% ra?%é% Lotdoaryl, hl?atl@greﬁcﬁﬁé ybr! kyiker®- ORESRS RSEH“OC%R&r NR2COR®,

3 4 Y a apb
SO:NR=RR § QF&%IRF% 4§Q1ﬁ‘vetse$ Bar g\%&% O(@RB gég{ﬂf OQ&(—]O)R CEONRR,
maccﬁmbemm(eb)ﬂmgz; e«s&cﬁmg m(@)ﬁﬁncewoclvm Y1
erein s
& ony twg > Ig/\ rY(L% ?%3 e¥ vsilthheet eer to wﬁ}(zﬁ tl?eI%J al§é/ éttached form a

oar
heterodyeliceﬁﬁg:mioyhlly&m:dtahemgomacthe}rb addmnapmt@fp@m@s aelected from N, O,

S, SO, % ! og %Biehw HBR b L{{e?e% ﬁ(jﬂruggzﬁ o‘Bﬁofo‘ﬂSf SubktiRidXSwith one or more

ndep y se rom 0gen; cyano,
groupsnndepcndetltiy felegtsd dropt ol halggen) lsyloateerrb %%’“y |, Saturated and partially

unsatulta%(l (S}/té?%li?ﬂe %?%?g_{aﬁnz bgﬂalg) &@t&@@% %t%roccz/gﬁzo%l%lgaﬁ%lkyl cyano,

NR13
" nitro, - NRUGCHEIR5; di @W5 Rﬂgoromﬂ!gyls vagxoromethoxy, diftluoromethoxy,

mﬂuorol}l'é"th%% qz'iﬁ% 5R13 Or®,_INRRR# GERICN: ARiaB/R1 BrylalloB L foterdarylalkyl, and
teroaryl, arylalkyl, het eroaryl al kyl, saturated and
hetero‘tyalr}’iqllarllsl y unsaturated heterocyclyl, and

hate® agy Ry iogétkéﬂ with b a}twh a6 Q\VH‘thtae)d ar@ raytb.(;heﬂ doer @antytated or
te
panlalwé{négt%z}glcy?lgﬁ&)alor I)Sflgﬁ/ Baged ) Waglaﬁ un%aﬁtx Steg 'h%tg:rm¥0 u%l nd1g, wherein

said alMyt, fby@lﬁﬂk}drandnhﬂtﬁo@mwpm spfienatie dulfstiomednwith g, or more groups

oxyl y or
B
ﬂuorombthyhyﬂuorcmﬂhm&t édluamﬁpimxw &{iﬂuyrqmpglmu,r azido) oxo, 'OR?, NR°R®,

8 b a ] aa I = a
NRongétemC L b{léé{%% SR 1% %RP%(BR beR“JQSﬁRU @Lﬁsk C(=0)OR?,

OC(——G)M,G@(GMNR%& yNRﬂF@@%namNB?q(ymN%bﬁ §R13 and R14
t ﬁg‘elé Eﬁyg aftﬁhlt Qlkérg? aBLRYB hét@rom&lcﬁbtérhﬁlée@l Peidida dsaturated or

parti al é{ unsaturated cyc )(
pamalbr ummmeétcerello@kylpwwtaﬁ Py partialft wnsaipeated heteeicyelyle FXH‘Oa kylalkyl

aryl, erlﬁﬂiyl WoRF Rk, héié}b&i—yﬁhdyylor &y&&@aithiyl awnrerbigt ARr sikgl yikenyl,

| stitute
A A R R T A M
arylau& {HeRroakyl] lfekédéa‘rﬂmﬁ Thankl hetérd‘cwﬂamgmra ylbnonaw dubstoraed With one or

uoromethox flyorome X tri r t hoXy,
more gsbig g Serthe s kil i S10Y s 3 ko SRS heteroaikeny,
PCT/ US2006/ 044431 NRaORbh@RaCIERb NRaCORb, SO2NRaRb,
SRa, SORa, SQ2Ra, S-S-Ra, C(=O Ra, C(=0) ORa,




OC(=O Ra, C(=0 NRaRb, NRaC(=0) Rb, and NRaC(=0) NRbRc;

R 5, R16 and R17 are independently H, alkyl, alkenyl,
wal2bymsh2s7het er oal kyl , het eroal kenyl,  het er oalPkymgkoos/044431

saturated or partially unsaturated cycl oal kyl,

saturated or partially unsaturated heterocyclyl,

cycl oal kyl al kyl, aryl, arylal kyl, heteroaryl,

heteroarylalkyl or heterocyclylal kyl, wherein said

heteroal%n? satu %ﬁgﬁﬁ{ |p|art1§il§ﬂ(ﬁ'sﬂurat&bl@kﬁaﬂk§b( katun’@.%ﬁ Qh® pyreihly ynsaturated

, 2 6t 860 a
hetercoyRbienh gfesoaeyh holgp ﬁ’é?’ebgc "a |‘ﬁ’y PRy E’%%?%%nm GOR
SONR°RY b%kf*t word, WOLRE, O918-FY COORR’, JTEM)ORY, nd)épﬂhﬂént(l(yO)NRaR

.. Select qd fromb%! kyl , al kenyl, al kynyl, heteroal kyl,
NR'C(=RiR'e M52 *het er oal kynyl , saturated and partially

SIS Atadd &I‘%d)getyled wigh el atomtouwlacle thepirate gtackddaforny a saturated or

pamallyg\;}%gtuagét eﬁfﬁg ot oerrl\?%a&\é%%&/ le\ﬁ%a% ﬁgpﬁ\grg{ea’ %Eﬁé}ocyc!? rﬂ-%g%erem
said alkSRagycloaIRs] aﬁozaarocﬂzl)g ang o@w@)lmub@@g@g @:@ orwr_x@yﬁagroups

mdepengéngl?) NB%% %E@qﬂ@eﬁb C)MBQC( mQ)) N%ﬁuero%‘hyp) NaRRomethyl,

;. or any two of d R7 b
ﬂuorombthgbtﬁtmfomﬁthWYt wéh@f%mtlecwmmfbw“twé&w% éz'g?’t P IRF R
NROR®! W ! br §OMICRE,| KRS OR®, STIRRISHE-RY a,'(ﬁe)fo*’c C(F'E(D)@DR"

I Tl ONna ’

het eroat oT8 sel ect edlg% am N, O,
OC(—OE@C&@NN?@ NRh&er &R §%‘?MQP lg}}cr icringis

eRh| lQﬁaiLsths%Hllﬂﬁ:hﬂl}t B, @dlogkd, hcyams rtro,niflecrogrethyly slifluoromethyl,

ndentl|y.sel.ected from ok ylgr 15
ﬂ“°r°m§fhl¥g 3]%“0 di @%‘F‘E}Pe‘[“‘d aﬁg&part :ﬂg’%? % n atslﬁ{r At ed ORI s
-C(O)REy at(@DRY7, NRAC@ORE-QH@)RE-NRASOR un§9tzHRaRed -NR"C(O)R",

@4 R4 0 GJ pgla0g)ki d%hmn ANGR'SRM, tal Ikenyl, alkynyl,
"C(O)N?Yﬁ?e ui(;@rf{orrtegk)l')%\qi‘z 1(}ioh ?Jlr%o&r:@}rret (wfl E%zrorre al&] e an y:y
saturatefl| qu:admélvhmgturat?ﬂfcb"ele?lléﬂve? ﬁ(y\a"fyll:u ﬁ%%ﬁ%‘ét FYQY(CRR Do~

r E 1, sipated Gt Winsat@ratet anbiegdcyclyl
aryl, arglgt%lg&élg? Trﬁ hcteroW%g?erQ te R Minsa

k
heterocR1glatkyl et hé’KC% RH)thé ath¥in (ng%l%k “%(hey%épgkéﬁ"alﬁeﬁeé‘&afyl :
-NR"( éﬁﬁﬁ“’? ~IeadrSHr AL edOEt‘fRBH@'afqihbt@l'dcycanSai urHRéob}t‘;”m“)aaiete;dcyclyl

or Sa urat ed or sat.ur teroc
wherein 54 SHlo RGP SR oIS L Y A a e R br Sy Y

heteroc%l?l it ﬁe@&?@dylcbylaﬂw pbritibhy stel optidriallp sebstitutedovich grequpBore groups

I ndependen d from hal |
independenfy GETRLIRA 1 PROBTOAGEHy 1o FIYERSID, dif rometiosy,
rifluorbiB@EOTEEHAxKY NEIPSORY, 0 FMGIR . t r@ﬂO)ESr oﬁ?é@}QBéy -OC(O)R",

NRBCE%E 0X Ogﬁa(aél(gggl?bs Wp NRa (203 NW&NRISRIS

_NR”C(ZE(}(DJRASR t(@@sj\mlgzbeteqqm(;(aﬂ@lm? hqﬁ'gaw -sggyﬁf%i@r partially
unsatunﬁil ? ﬁe%erﬁ;'zﬁl a&lnlayﬂeter%&?ﬁMJyl Ak kyin sﬁﬁt ﬁ'yloﬁht@%laryl arylalkyl,

. é ,, saturat Ih
heteroanylalyk hgﬂemy@yl(grd@tcwyc Y !ﬁ/bfﬂ&gseraa)b pe gﬁ‘hf“i %Jd tg;uted W1t one or

more g%l@?tséii&&xeﬁl%xg ?g@%ﬁf Hyi?drc\/ﬂﬁle Cg?l?, giabokadicl, Riydromethyly Hifluoromethyl,
U LTI IR e T A

and pafilaffy Bb(éatur&é!&i)&&b&%iyl NI&fRW aﬁde(deﬁr part ially

o ko o e ey SRS Bty ebhacs oo,
tnﬂuorlaﬁleﬁ\ryp%ﬁio%rﬂéﬂkw|orameroﬁﬁfhyl}nal |y substituted with one
nore groups i ndependently selected from al kyl,

aI kenyl , al kynyl, heteroal kyl, heteroal kenyl, 157 WO
2007/ 059257 PCT/ US2006/ 044481




het er oal kynyl, saturated and partially unsaturated
cycl oal kyl, saturated and partially unsaturated
woeabvermsexsel yl, aryl, heteroaryl, hal ogen, oxo, PORAIS2006/044431
NRaRb, NRaORb, NRaCO2Rb, NRaCORb, SO2NRaRb, SW SOW
S2Ra, S-SW C(=OQW (=0 ORa, OX(=0 Ra, C(=0) NRaRb,
NRaC(=0) Rb, NRaC(=0)NRRc', or R15 and R8 together wth
the atonms to which they are attached forma saturated
®, wam RF laye Unseptrdedilye ¢, caneshoalk&w: My S WhhRfl BT partially
m§ all unsatu at ed_ het eroc U} rlng' wherein said
unsa eféwc o) B S BB Prerse v e gpars
SufNR°RP titres ars-6manierdalr homss ey fnBaving 02 RERAERdde! atoms and

°Pt‘°“a§ﬁ’f5§&hg’qe&¢‘ifﬁhn¥éjaéOqQkJE);, ocyano nitro, trifluoronethyl,

or ofret met hyl, fl uoronet hoxy,

ctirNRIBF foms h 536, merhbéréd hetarosyeliduing/havingi dDrin@iierogdfoms;
g . ORb, NRWCO2Rb, NRaCORb, SOZNR'R', SRa,

i, S%Ra, S'SW C(=ORa, (=0)ORa, OC(=O Ra,
@ﬂO)RIF&Rb‘I NRaC(=O R ', and NRaC(=0O) NRbR;, each R19 is
|,ﬂg|g{)p@d§rgruﬁ H, hal ogen, cyano, nitro,
trifluoromethyl, difluoronethyl, fluoronethyl,
19§88+ loRed.HoRy>; a!iii’fl uor onet hoxy, trifl uoronet hoxy, .

ik 001 or BR 8, - C(OR 5, -C(OOR15,

wherein Nﬁe&l{é&jW@um %W Isﬁgﬁgg%g 8E - SOZ NR' SR14
- NRL3C( NCN) NR15Rp4, NR15R14, al kyl, al kenyl aI kynyl ,

saturated or part| Ly _apsaturated cycl oal kyI

cycl oal kyl al kyl', F3( p(aFkyl), -S(O p(CR13R14) g-

aryl, aryl,.R&r , heteroaryl, heteroarylal kyl,

sat ur at ed or paftially unsaturated heterocyclyl,

het er d& / - Q(CR13R14) g- aryl,

- NR15( )q ryI - CR 3R14) q heteroaryl,

NR13( CR13R ter oaryl - Q(CR13R 4) g- heterocycl yl
NR 15( CR13 heter ocycl |, wherein said al kyl,

or
and R® 33 *Rté?r;ﬁhan er%yhen y@babwpﬁlrwy|mdoéylymah4<aplmyl quinolinyl, or
isoquiefih@r@@r ! , heteroaryl al kyl, heterocyclyl and

het er ocycl yI al kyl portions are --optionally

substituted with one or nore groups independently

2. smb?sﬁqpam‘drammq,, whakpgen, ﬁyano ni t ; |0 .

t t L t

géc%h e { %Hl(gi kx Ok o%}gp&?)é){tro g Rﬂfgx%f Sag;)@y&q:tgoalkyl
heteroall@(lﬂ)d%ér&lkynyﬁl%ﬁ&fé(t@) doiphRially MRLBE(E) &o&alky@(s@lufﬂ@ﬁ%?b&mally
P TR L e

dlﬁuorqmthmfat Bubromethaxy, tr&ldo;omaﬂ%aﬁﬂuo&trﬂdhﬁ elerafisthylyOR P aNR RS,

RO R OO o KR R MR, 5 VAo BELER% ¥lor,
C(—O)(Pié eO6GRR/T, aClONR %ij% nﬁBiSGEG)NR'(ﬂéF NRHS)(*N@NM’GR”, or

NRBC gre or nore groups sel ected from hal ogen,
roxyl, cyano, nitro, azido, fluoromnethyl,
éﬂhﬂeub FSQWE?HSW alkenylf Ia)mnm;reltnetwbalkall, ki}dtgrodkéwhy h¢teroalkynyl

loalR}1K Uhafe Y al§ SREHOA
B B8 S AT AN g i
substltq*,@t Wit 89¢ Py more\gronss IRdemndgbnﬁR"sq:leqact [‘roRZhalqgen 0X0, Cyano, nitro,
alkyl, hiRégpens ?ﬁ%l )he%oa b Pugﬁélloalké Uhakagd: lﬁ);\ypasrawrglec& Yor partially

unsat’ur a triftl1uoronme
unsaturgfed | qysloahyt, hW“faTGF' 4ﬂdu9¢r§ﬁlbt lpbaturagg m@@@mw%sarylalkyl
PCT/ US2006/ 044431 159



R8, Rb and R are independently H, alkyl, alkenyl,
al kynyl, saturated or partially wunsaturated
woycslmabisyl , saturated or partially unsaturat e#CT/US2006/044431
heterocyclyl, aryl, or heteroaryl, or NRaRb forns a
5-6 nenbered heterocyclic ring having 1-2 ring

nitrogen atons and optionally substituted with (Cl1-C3
al kyl), or NRbR fornms a 5-6 nmenbered heterocyclic ring

heteroaJ%@V' Nktdroarylallyg, Ni trifR@Gesmahédys;  djfluwboméh@os 3; flworanethoxy,

A S T e
NR‘SC(EG’@)HW SO,NRER'E SRS 2 80R]®, byO1RIE C(amm 2 C(RQ)OB,]‘ﬁ, E)C@mp{“

CCOMNR ngl‘of ﬁ%a@?ﬁ%ﬁmwgcﬁt—n 529 8 e a B ?ﬁ{]ols(ﬁwmﬂns :

zsospldcted|ftony | 1 ng. 2. The corrpound of claim1,

wherein: each R3 i& | ndependent ly Q Z, hal ogen,
s CYano, ni L4820, aI kyl gnylgs al kynyl , heteroal kyl
Rga l
RB Ret er gal ke oal sat ur at eB2orN art}RéI I y
fur at 5d aI kyI Rd or \‘f
satXr at ed hq; ocycl yI Vavwl SRy Iagjjky e“r{BgryI ,

het eroaiyl alkyl . tri 'l uor omet hox di fl uoromcft t}miy,
fehdoRorRet Rowd Rrare mg!gpmthymydrcegem tﬂlgllugmqm , alkyl; saturated

AR Ry1, NBAREE ., Rl GsatuNRdd Ges , aryl
or p c‘?@%ifm% cyelSattat, B 6. SRt il tole@feE@@a&B o
arylalkyj@ :}geppagyi h@@g@)@ﬁg we cmlgla?@é,_ﬁnmsﬁicg alkyl, cycloalkyl,
hetero HeterDiRy [l DElerddENRINA] 6l HeterbEyclylalkyl are optionally
IO e < T AT T I L
alkynyDYéiiu@di&d(}thd ph:ei‘aﬂyk Gulnyalh:yﬁed @ycloalkyBrsylusdted/ hnd pgxtn@}{balp%turated
ar e.opt al sp86ibgkid U st 15
hetem‘@'ﬁg'l’orcyﬁﬁagy%lb(g{u p‘Y al“ﬂ’demté%dg(r?i{ll yN?éIRth g)g f rgé@»w "SoR",
trlﬂuoxh&ieﬂt}en diftagromypthph, rﬂqoramethﬂ,l kyfluoramrayy,  Hiflygrgmethoxy,

tnﬂuorome rog)cal alé?qo’ ar@?ﬁlg{e %ialkyh ?\EQF&?}M‘IKW land ﬁ%%%lﬂdlkyl
i unsat urate ){ t ur at ed
‘r’,t |Idf | gndwi%at mam@pwémtbb c1§/ac W &FS‘?PY Aloynyps kypteroalkyl

hetcrogléglyl, heteroalkynyl, saturated or partially unsaturated cycloalkyl, saturated or
partially unsaturated heterocyclyl, cycloalkylalkyl, aryl,-arylalkyl, heteroaryl, heteroarylalkyl,
or heterocyclylalkyl, wherein said .alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, and heterocyclyialkyl are
optionally substltuted with one or moré groups independently selected from alkyl, alkenyl,
alkynyl, heteroalkyl heteroalkenyl heteroalkynyl, saturated and partially unsaturated
cycloalkyl, saturated and partially unsaturated heterocyclyl, aryl, heteroaryl, halogen, oxo,
OR?, NR'R®, NR°OR®, NR*CO;R’, NR’COR®, SO,NR'R®, SR’ SOR’, SO.R?, S-S-R?,
C(=0)R?, C(=0)OR?, OC(=0)R?, C(=0)NR’R’, NR*C(=O)R", and NR’C(=0)NR°R®; and

R? R® and R® are independently H, alkyl, alkenyl, alkynyl, saturated or partially
unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl, aryl, or heteroaryl.

3. A compound of claim 1 or 2, wherein G is N and A is O or S.

160



WD 2007/ 059257 PCT/ US2006/ 044431 heteroaryl,
heteroaryl al kyl, trifluoromethoxy, difluoronethoxy,
woOlevwessthoxy, trifluoromethyl, difl uoromet hyplr/us2006/044431
fluoromet hyl, OR15, NR15R16, NR150R16, NR15C(=0) OR18,
NR15C(=0) R16, SO2NR15R 6, SR15, SOR15, SO2R15,
C(=O R15, C(=0) OR15, OC(=0O) R15, C(=0) NR15R 6,
NR15C(=O) NRI 6R. 17, NR 5C(=NCN) NR16R17, and
MRIGoTNM Bhing  dry SYelaed 0 HatgRororeR Rea N 11 V-
Ra"J R es R NRRe YRBRNNR\ Ne WR--j' ~-NR
Il }---N V. VWY " 1 |1 Wand Weach R6, R8, Rsa and
RO are independe rggen, trifluoromethyl, alkyl,
sat ur at ed o&1parL\aH y unsaturated cycl oal kyl,
saturated or [ y unsaturated heterocyclyl, aryl,
aryl aldeyl , roaryl, heteroarylal kyl, or
het er oc wherei n said al kyl, cycl oal kyl,
het er ocy aryl, arylal kyl, heteroaryl,
het eroaryl&al kylN" and heterocycl yl al kyl are optionally
substituted with one or nore groups independently
sel ected from oxo, hal ogen, alkyl, alkenyl, alkynyl,
Sacampauad agaeddipg to dnyldfglaims d3ubaviegthe faonodd kyl |
saturated and pagtially unsaturated heterocyclyl,
cycl oal kyl al kyl , {ieuuLArntro, OR15, NR 5R16, SR’
S(=O R 5, S2R15,~Xt¥i Tl toromet hyl, difl uoromnethyl,
f1 uoronet hylgt fl ofret hoxy, difl uoronet hoxy,
trifluoronetho}y, azido, aryl, heteroaryl, arylalkyl,

het er oar yl and heterocyclyl al kyl; R15, R16 and
R17 arp ntly H, alkyl, alkenyl, alkynyl,
het er oal kyl+ er oal kenyl , heteroalkynyl sat ur at ed

or partially uHsaturated cycloalkyl saturated or
partially unsaturated heterocyclyl, cycloal kyl al kyl ,

Ao g o S BRY Lay Bareer syl

al kynyl , cycl oald®l , heterocyclyl, cycloalkylalkyl,
aryl, aryl al kyl, ergaryl, heteroaryl al kyl, and
het erocycl yl al kylf ar oﬁ¥ional|y substituted* with
one or nore dependently sel ected from al kyl,
al kenyl , al kylpyl, heteroal kyl, heteroal kenyl,
het er oal k eturated and partially unsaturated
cycl oad: ated and partially unsaturated
het er ocycl |, heteroaryl, hal ogen, oxo, ORa,
NRaR1, NRaORb, NRaCCQRb NRaCORR SO2NRaRb, SRa, SORa,
SR2Ra, S-SR, C=OW C(=0) ORa; 0OC(=0) Ra,

5 NRREHG Ra, Rb
gﬁjogc ar ecclondepender??fz?ﬁﬂéjl gRengIQWeny?te&ﬂ ynyl ,
saturatngay partlallyqunsaturated cyckrR'dy kyl ,

atu

0 pgptl 4 unsat ur afee. Hehe ocycIyI aryl,
or 2, wher ei n

ound of el §

D7
/D“ p® L I
DG\D/S D4§D5 and 1%09/0

The compound of claim 7, wherein E is selected from the structures:
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160 WD 2007/ 059257 PCT/ US2006/ 044431 4. A conpound

according to any of clains 1-3 having the fornmul a R2n
wO20070582sE RN |1 R3 N 5. A conpound accor di n@Crasamg/044431

of clainms 1-3 having the formula R2n A,, E RI N GR3

J S N 6. A conmpound according to any of clains 1-3

having the formula R2 n AA E R~-N\ ~S G R3 N I.

A conpound according to any of clains 1-6, wherein E

|S(R%§Iected from %2)] (R12)J ( 12)‘ [ ~/ 7

S Ds™ ' Dss4

N
X and

wherein k is 0, 1, 2, or 3.

The compound of claim 8§, ‘wherein E is sefected from the structures:

Q ROR R e
f AN A 3’@

joe} QD Q’ @}, =,

# é ¢

R

10. A compound according to any of claims 1-6, wherein E is selected from
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NSNR o S NzK NN={ R19 \R19 R19 R19 (R12)3

(R12)1 (R12)j N NJfNI RZOR19 R19 (R19)9k (R 12)]j
wORM®)(595R19) k (R19)k N and and wherein k i s @CTAIS206/044431

or 3. 9. The conpound of claim38, wherein E is

selected fromthe structures: O0-~ N1 NNNON MN

, N2 N 10. A conpound according to any of clains 1-6,

wherein E is selected from 162 WO 2007/ 059257

PCT/US@@@6/O44431 (R 5)111~R12)' (Rlz)l'%& N ain 10,
claim

% /a DD an The conp
efje xEls selectled ﬂromthe struc ur (Rl 2)]

N (R12)~ s X RLO | 9NNR19NR19
N. _'l%lela1>> (R 2A)j ,Phlz) (Rf@) NI P NNNNN
~N  D’sp? b*-p? and D3p2 |
11.  The compound of claim 10, wherein E is selected from the structures:
(R"2); (R12);
J}’J ; \/\\l . (R12)) ; /X
l N 5"5 A l
\ / R19 I 0 ,\{ \ R19
N R*® N==
19 , \ r\?/ , 19 ,
(R12)j ( 12)1 (R12.);
AN G
)——=< N== N\/<
R1® 19 "R19 18
R™, R™, and R™,

wherein each R'? group and each R'® group is independent of the other.

12.  The compound of claim 11, wherein E is selected from:.

aeTo e TR ol ol
¢ &J NN, WY N=/

NN |,

PO O
i %5, WA Vs

E]

FNPN PPN EPN
Y W v
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1s N N R R19 R19 Rls and a wherein each R12 group
and each R19 group is independent of the other. 12.
woheomsppound of claim 11, wherein E is sel ect edTfusems/044431

c*J.IJN~~ N1 - n1// N N N NNN, ac)\ ~N NN
NLC " N N- N, N/ NNI N N~-- NF 163 WO
2007/ 059257 PCT/ US2006/ 044431 13. A conpound

according to any of clainms 1-12, wherein mis it and

R3 is Z 14. The conpound of claim 13, wherein Z is

el ected fro Rea R6 N R6 .R8 AN Y N N R6
13, ByEoRPfiy def g R Qe Ty BB B RIR I i ch W
is Oor S§ Wis Oor S, and V is CRgR9. 15. 'The

o SRS LR MR oo 11

8a R "
—N
N \\/ /

6
RBa 8 R N Re 5
Ra% N\ R RL\/N \[N R
SN S—N N>—N

—
>, and R®

in which
WisOorS;
W2isOor S; and
V is CR*R®.
15. "The compound of claim 14, wherein:

Z is selected from the structures:

] ) .
R% R8a P . R® ;'\’ R® N R6
- RSB N /RG RS N ' RS N \ /
AR = o=, L)
o o o s  » S \

—~N R® —N R
N A\ / N AN /
S 0

R® is H or C;-Cs alkyl; and ’

R®and R® are independeﬁtly H or C;-Cy alky! optionally substituted with OR? in which
R*is H or C;-Cs alkyl, ) .

or R® and R* together with the atom to which they are attached form a Cs-Cs cycloalkyl

ring.

16. The compound of claim 15, wherein m is 1 and R® is selected from the structures:
N H N /H H
' l \>__ / l \>_ ‘ >__
N N —
g s & o T\wf
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NR. ReR~-NRe NRE OOr~S-S NNR6 NON R6 .
ReJ~O--N~ RB-S~-N~ R6 is Hor Cl-C6 al kyl; and RS and
wBan7arse2srndependent |y H or Cl- C6 al kyl opti onatiryus2006/044431
substituted with ORa in which Rais Hor O-C6 al kyl,
or R8 and R$a together with the atomto which they are
attached forma C3-C6 cycloal kyl ring. 16. The
compound of claim 15, wherein mis | and R3 is
el e ted fifomthe structures: N N=n /HHN/H 164 WO
sbm a 7 PCT/ uszqg%%mm M—GMH S S Z-~CN
N~ Nr A &onpound rdigg to any of
clalrrsllz’ V\herelnmlslandR:%lsO?lS 18. The
conmpound of claim 17, wherein R15 is (i) H (ii) Cs-C6
cycl oal kyl optionally substituted with ORa; (iii)
cycl oal kyl al kyl; (iv) C-C6 alkyl optionally

bﬁltut}ad Wi t Hogne Ntvvo roups 4 pendeﬁtly
se] ec from - - CO2Ra Ra, - SRa,
Rf LRD, - NRaRb, SCYRb, - NRaRs, and

NRaC(O) NRbR - - (v) a 5-6 nenmbered heterocyclic ring
having a ri ng het er oatom selected fromN and O and
optigpal | yysubstitutednythyr C(ORa, Cl-C6 al kyl,
- quaaf, soeRa NCH2ORa; (Vi)

cyCJ»'st al kyl , in Js"él .d heterocyclic portion

is a 5-6 menbered rlng having 1 or 2 ring heteroatons
i ndependently selected fromN and O and is opt| onal |y
17. SUbsipdutidl ectomiiigto at3lofaimk k312, whatiogeis,] ORR° irORYKo:
- (vii) a 5-6 nenbered heteroaryl ring having froml to
three ring nitrogen atons and ’
18. The compound of claim 17, wherein R" is

() H;

(i) C3-C5 cycloalkyl optionally substituted W1th OR?;

(iii) cycloalkylalkyl;

(iv) C1-Cs alkyl optionaily substituted with one or two groups independently selected
from -OR?, -OC(O)R?, -COR?, -SOR?, -SR?, -C(O)NR'R”, -NR*R®, -NR*C(O)R”,
~OC(O)NR’R®, and NR*C(O)NR'R®; S

(v) a 5-6 membered heterocyclic ring having a ring heteroatom selected from N and O
and optionally substltuted with - C(O)R?, C;-Cs alky!, -C(O)NR?R?, -SO,R?, or C(O)CH,OR?Y

. (vi) heterocyclylalkyl, wherein said heterocyclic portion is a 5-6 membered ring having
1 or 2 ring heteroatoms independently selected from N and Oand is optionally substituted with
C;-Cg alkyl, Halogen, OR® or oxo;

(vii) a 5-6 membered heteroaryl ring having from 1 to three ring nitrogen atoms and
optionally substituted with C-Cs alkyl or halogen; or

(viii) heteroarylalkyl, wherein said heteroaryl portion is a 5-6 membered ring having 1-2

ring nitrogen atoms and is optionally substituted with C;-Cs alkyl.

19,  The compound of claim 19, wherein R? is:
() OH;
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optionally substituted with C1-C6 al kyl or hal ogen; or
(viii) heteroarylal kyl, wherein said heteroaryl

wpeoéi@ms7s a 5-6 nmenbered ring having 1-2 ri RQT/US2006/044431

nitrogen atons and is optionally substituted with
Cl-C6 al kyl. 19. The conpound of claim 19, wherein R3
is: (i) OH 165 WD 2007/059257 PCT/ US2006/ 044431

(ii) cycl opentanoxy, 2-hydroxycycl opentoxy, or

cycl ohexanoxy; (iii) 1-cycl opropyl nethoxy; (iv) CHSO,

CH3CH2O- )20-, CH3CH2 " HO( CH2) 20-
(ji t@w@&wﬂmﬁﬁw g‘%%%f& ) 2CH20- ,
(PhCH20) CH2CH20 ( PhCH2) OCH2 CH( OH)

@1&3%'2% Q%QO(CHDC@CI—B O(CHz)ssOQCHS

C(ON(CHB) 2, - OCH2C( O) NH(CH3) ,
“OCH2C(O)NH2, 711- -N N--0 ---f O, -O(CH2)3N(CH3) 2,

(ivgéégg O_ﬁ]é%@i@% @hgdg O HO(CHRO-
HOCH,CHION)CH0B, €HEPH Q) CHRO- BHQE 6y éde@ QUCHGEHOND-

(PhCHz)?%IﬁgiO;& & -O&Ongi% 06 30070 Fg 2527(’%"’ OO,

-O(CH B85, @M@Ij_ls)z,FoﬂH?-C(q&]N@( RN Q@5 HoGeOINH,
L IN ~'0O X7—L.,,

—-N/\::/\N—<_

o. -

-O(CH,);N(CH3)z, ;O(CHz)zN(Cﬁz)z, -O(CH;);NHC(O)CHj, -O(CH2);NHC(O)CH,CH;,
. -O(CH,);OC(O)N(CHas)a,

/l!l\n/n\/\o% \Q'IL\'.]/“\/\O}LL ‘. C\N\”/H\/\O}s_

>_N G/oy O}-ND-O;;:’ — D—-Oﬁ, '/D-'OF"
| | o 3
o o W Oa,

/ _ Q
—.}r “CH,& Jg"'\croy /O}N

, ©O ,Or ;

/\/O};

g

/\/O:’“_r

L3
HO

F) 3
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C- NNv, O"AL 0O ON'~OOor 0~ (vii)

2- et hyl pyri di n-4-yl oxy, 2-chloropyridin-4-yloxy, or
woé-20etd3ydspyri di n-4-yl oxy; or "~~O (viii) or NpeTA32008/044431

conmpound according to claim19, wherein mis 1 and RJ

is: (i) a5 nmenbered heterocyclic ring having a ring

nitrogen atom and optionally having a second ring

het eroatom sel ected from N and 0, wherein said

het er oc c c r|ng is optionally substituted with one

Of i nde der 9 sel géteg trof Cl-C6 al kyl,
wd (CH2)1 ||) aﬁ's'z__G' menber ed
heteroaryl ring haV|ng 1-3 nltrogen at ons, wher ei n
said heteroaryl is linked to the B ring by a ring

nltrogen atqy;g(lll) NR 5C( §L.R16 whegei n R15 iIs Hor
met iyl 6 i s- se%%? (Ion1 (a) Jic2-C6 al kenyl

eﬁml y substltut d NRaRb. 'h) M /5?6 REnber ed
het®erdcyclic ri-ng opt naIIy substitufed with ClL_C6
alkyl; and (c) Ct-06 alkyl optionally substituted

Wi th one or nore groups independently _sel ected from

Lalkyhoh ORa; (f V)\~S=OMRISRIE P heosrn R15
6 |ndepemdently\awé H or Cl-©8 yl, or;R 5 and

R16 together wwth the atomto which they are attached
forma 6 nenbered heterocyclic ring optionally having
 videenetblylppidin-datiom 2ehlevippddifidaredy. andtm@thyiryridin-4-yloxy; or

optionally substituted with C1-C6 al kyl; 167 WO
2007/ 059257 PCT/ US2006/ 044431 (v) SOZR15 vvher ein R15

is €z ,{k}ggfor a phen Ty—O*
subs uted Witt kyl ; VI) wherein R 5

K@"tﬂ* alkyl,, (V||) =NR15uher ei%h R15 is C-C6 al kyl;
(viii) halogen; (ix) R3 is -CO2R15, wherein R15 is a 6

nmenber ed heterocyclic ri havi.n 30r two ring
20. - rﬁﬂ%ﬁ?@ﬂd%&CBWé“géﬂ&la&thlPo%?‘?ms‘ﬁgﬂ$ Rbd with O o6

i Kﬁ'men{%}ed(ﬂete%yaﬂxd(ﬁrhg lﬁaptmganﬁlgln)trcgmbstbnﬁamﬂe:dtmmalljn having a
second ring geteroatom lecteg ﬁ'om N ar% 0, whe(;gn salh ¥1et’erocycllc ring is optionally
substituted with one or two groups independently selected from C;-Cs alkyl, oxo and (CHp).

2NRRY;
(ii) a5-6 membered heteroaryl ring having 1-3 nitrogen atoms, wherein said heteroaryl
_ is linked to the B ring by a ring nitrogen atom;
(iii) -NR*C(O)R ' wherein R'* is H or methy! and R16 is'selected from:
(a) C2-Cs alkenyl optionally substituted with NR°RP;
(b) a 5-6 membered heterocyclic ring optionally substituted with C,.Cs alkyl; and
(c) C1-Cs alkyl optionally substituted with one or more groups independently
selected from C;.Cs alkyl or ORY;
(iv) -C(=0)NR*R'® wherein R'® and R'® independently are H or C;-Cq alky, or R'* and
RS together with the atom to which they are attached form a 6 membered heterocyclic ring

optionally having a second heteroatom selected from N and O and optionally substituted with
C]-Cs alkyl;
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(xi) C3-C6 al kynyl optionally substituted with ORLS,
NR15C( O CH2ORa or a 6 nenbered heterocyclic ring
wboavi7ngssne or two ring heteroatorns i ndependeRCIS2006/044431
selected fromN, 0, and SO2, wherein R15 and Rl16 are
i ndependently Hor C-C6 alkyl, and Ra is C-C6 al kyl;

(xii) -NRL5C(O) NR16R17, wherein R5 R 6 and R7 are

i ndependently H or CI-C6 alkyl, or R16 and R 17

($HB@RHehewdin R'tihie, -0k bikpige A phtoizioop whticihily hubgtimted with C,-

attached forma 5-6 nmenbered heterocyclic ring

soptionally having a second- heteroatom selected fromN

oan sloﬁ‘saﬂﬂrethEhsCscsaim'h, onal ly substituted with Cl-C6
isi. e ocycl yl al kyl wherein said

('ﬂgt%ér &%el"g‘é or ?%IE{'IS a 6 nenbered ring having a

(viliylgalogehy ogen at om and optionally having a second ring

o in
(lgff{gé {soébqg%wvaiéﬁ R 1£ E%E%a%b%ﬂ:q hﬁg?ocych%]rmﬁ-ﬂlaﬁ' &@H@ﬁlﬂ}(ﬁlﬂ
ring mtrdgem Momg ayd gptongly subst@qu with C1Gs pYvhaz oI 1-yl; (iii)
%TD 1 %t@ AR ORI EeiE 'O)sNiros C;-eQamyl 00
Npponah)%&%.}gl_l- CFBQ%‘QIM)%E)R” or a 6 membered
heterocy% bﬁ‘é Q)tNH‘rmng@ y selected from N, O, and

SO, whe(rgp@ zq\qé(F@ fpwm C@l) SR C: 1\@1

kd; -NRt”fﬂXOm]p'ékﬁzwmeré R %6 Sxdmnz@ﬁw/msggsczs alkyl,

6 US2006/, member
or R ang {aqqggg?rfvgﬁxatp%mﬁe%%a% y\é’{ljlf:l? hlgg Pl%%ﬂ%&lléh ;&%ag £ 6 b ed
heterocy¢lid ririg)opBonalkyiaying ismnﬂ]yd:tgppemgszleﬁedlﬁyqn)w O anq )yjnch is

optlonallglg\‘a%\)tedmvi& Cy= 3-; Ho HOo// /~Nc 4 NN

1) 0. , 00 HN
(xiii) heterocyclylalkyl wherein said heterocyclyl portion is a 6 membered ring having a

Ce alkyl

ring nitrogen atom and optionally having a second ring heteroatom selected from N and SOx;

21.  The compound of claim 20, wherein Rlis:
Cort &t Wl Lt i
@ o . ° . ° o , | o ;.

(ii) 1H-pyrazol-1-yl;

@iii) (CHz=CH)-C(O)NH-, (CH3),NCHx(CH=CH)C(O)NH-,
HN—% HN—% HN—$
CH;C(O)NH-, (CH3),C(O)NH-, CH;CH;C(O)N(CH3)-, CH;OCH,C(O)NH-,

CH;OCHC(O)N(CH:)-, CH;CH(OCH3)C(O)NH-, CH;OCH,CH,C(O)NH-,
CH;OCH(CH;)C(O)NH-, CH;O0CH,CH(CH3)C(O)NH-;

(iv) (CH3):NC(O)-, (4-morpholiny)C(O)-, or (1-methylpiperazin-4-y[)C(0)-;
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NN~s ONN OyYN, ~y ~00O0or (xiii) O22. A
conpound according to any of clains 1-21 wherein: E
wbosmlsersted from 169 WO 2007/ 059257 PCT/ US200@L0A%4®E/044431

(R12) 1 12). , N1s 1 NRI9 NR2Z ~R N NN R19 and

R19 R12 is halogen; jisOorl;, R 9 is H Cl-C6 alkyl,

or halogen; and R20 is H provided that R3 of Fornul a

I is not NRL5C(=0O) (CH=CH) Rl6a wherein Rl6a is H,

al kyl , alkenyl al kynyl , heteroal kyl, heteroal kenyl,
ra&ed or partially unsaturated

het er oal k
v 4"”@?‘@”"83?%9%/“1%%{? ﬁqﬁge@a “artial ly unsaturated

het er ocycl yl, cycl oal kyl al kyl, aryl, arylal kyl,

he aryl, heteroarylalkyl, or heterocyclylal kyl,
vi) e“\Xﬂ@E‘&’qh said alkyl, alkenyl, alkynyl, cycloalkyi,

het erocycl yl , cycloalkylalkyl, aryl, aryl al kyl,
(vii) Egeteroaryl heteroarylalkyl and heterocyclyl al kyl

are optlonally substituted mnth one or nore groups

i ndependent|ly sel ected from al kyl, al kenyl, al kynyl,
(w“)Bpeteroalkyl het er oal kenyt, heteroalkynyl, saturated
and partlally unsat urated cycl oal kyl, saturated and

partially unsaturated heterocyclyl, aryl, het er oaryl ,
ix) (1ek raAa.vl - NRaRb, NRaORb, NRaCO2Rb, NRaCORb,
) ¢ S@%&b, SWy)gg/z\/ SQR2Ra, S-S-Ra, C(=0) Ra; C(=0)0ORa,
OC(=O R, C(=0O NRaRb, NRaC(=0) Rb, NRaC(=0) NRbRe,
(x) HOBE IS d¥RaRm(CHy)gH; C( =0 CH2ORa.  23. A conposi tion
conprising a conmpound according to any of clains 1-22
and a pharmaceutically acceptable carrier 24. A

~ conpound of Fornula | defined -in clg@iml and naned
in any o f. s 1- 281 or naceutically
(xi) act@pLaﬁ%ﬁ/sglt t eof . 25. A-Bompositi,on conprising

a. conpound acgcording to any of clalns 1-22 and a
phar maggut i y acceptabl e dil uent carrler 26 A

rﬁ?ﬁi@r%conpsﬁg:ﬂg a?ijj?jgﬁgkmerabtf\/ :iiyﬁr n a

(xii) ' ., =~ 0 . . O ,
T NY TNTY
t/m N NN LUNN
~ : oy ~ r
\[or , \'c];/ , \ci)r ;or
0y /\
P N~
iy 0 —

22. A compound according to any of claims 1-21 wherein:

E is selected from
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adm nistering to said manmmal a therapeutically
ef fective anount of a conpound according to any of

woledms9ks22. 170 PCT/US2006/044431
12y,
# (R P | \/ffT ) ¥ | SR
| /\\"\I \(\WN R19 QN‘RE
rR® - N=(
N-N , R® and R
R" is halogen;
jisOorl;
R"Y is H, C,-Cg alkyl, or halogen; and
R¥isH;

provided that R® of Formula I is not NR"*C(=0)(CH=CH)R'®® wherein R'®* is H, alkyl,
alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, saturated or partially unsaturated
cycloalkyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylalky!l,
heteroaryl, heteroarylalkyl, or heterocyclylalkyl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl
are optionally substituted with one or more groups independently selected from alkyl, alkenyl,
alkynyl, heteroalkyl, héteroalkenyl, heteroalkynyl, saturated and partially unsaturated cycldaIkyl,
saturated and partially unsaturated heteroc‘)}clyl, éfyl, heteroaryl, halogen, oxo, OR?, -N.R‘“Rb,
NROR®, NR’CO;R®, NR*COR?, SO;NR’R", SR®, SOR?, SO;R?, S-5-R?, C(=O)R?; C(=0)OR’,
OC(=O)R®, C(=O)NR'R®, NR*C(=O)R®, NR*C(=0)NR’R’, OC(=O)NR®R®, and C(=0)CH,OR".

23. A composition comprising a compound according to any of claims 1-22 and a

pharmaceutically acceptable carrier.

24. A compound of Formula I as defined in claim 1 and named in any one of. Examplés 1-

281 or a pharmaceutically acceptable salt thereof.

25. A composition comprising a. compound according to any of claims 1-22 and a

pharmaceutically acceptable diluent or carrier.
26. A method of treating a hyperproliferative disease in a mammal, comprising

administering to said mammal a therapeutically effective amount of a compound according to

any of claims 1-22.
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