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Si gnatansmemboam glycoprotein receptors containing an extracellular ligand binding region and

an intracellular signaling domain. In addition, all receptors contain an intracellular active
tyrosine kinase domain with the exception of ErbB3, whose kinase domain does not exhibit
enzymatic activity. These receptors transmit extracellular signals through the cytosol to the
nucleus upon activation. The activation process is initiated by ligand binding to the
extacellular domain of the receptor by one of a number of different hormones. Upon ligand
binding, homo- or heterodimerization is induced, which results in the activation of the
tyrosine kinase domains and phosphorylation of tyrosines on the intracellular signaling
domains. Since no known ligand for ErbB2 has Been described and ErbB3 lacks an active
kinase domain, these receptors must heterodimerize to elicit a response. The
phosphotyrosines then recmit the necessary cofactors to initiate several different signaling
cascades including the ras/raff MEK/MAPK and PI3K/AKT pathways. The precise signal
elicited will depend on what ligands are present, since the intracellular signaling domains
differ as to what pathways are activated. These signaling pathways [ead 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)
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the interruption of the type I tyrosine kinase receptor signaling pathways are in clinical and
preclinical development. For example, ERBITUX®, a human-murine chimeric monoclonal
antibody against EGFR, is available for the trecatment of irindtecan-refractory colorectal
cancer. .
SUMMARY OF THE INVENTION.

[0007] This invention provides compounds that inhibit tybc I receptor tyrostinc
kinases. Such compounds have utility as therapeutic agents fc_).r 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 X



conpounds of Formula | 2 WD 2007/ 059257 PCT/ US2006/ 044431 RZn \~ ASE R N
f R3ml ~GJ N [0008] and solvates, netabolites, and pharnaceutically
acceptabl e salts and prodrugs thereof, wherein B. G A E R, R2, R3, in
and n ar V920GBFI32d herein, wherein when said conpoundCIUSRHI6MA4EL | s
represented by the formula R2n \ AE R ,N\ R3 N [0009) and R3 is other
than Q or Z wherein Q and Z-are as defined herein, then Eis not a

benzof uranyl, indolyl, quinazolinyl, quinolinyl, or isoquinolinyl ring.
[0010] In a further aspect, the present -invention provides a nethod of
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thereof. [00121 In a further aspect, fhe present invention provides a nethod
of providing type | receptor kinase inhibitory effect conprising
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compound of Formula X is represented by the formula

RZ,

- [0009] and R? is other than Q or Z wherein Q and Z-are as defined he.rein, then Eisnota
benzofuranyl, indolyl, quinazolinyl, quinolinyl, of isoquinolinyl ring,
[0010] In a further aspect, the present invention provides a method of treating
diseases or medical conditions mediated by type [ receptor tyrosine kinases which comprises
administering to a warm-blooded animal an effective amount of a corﬁpound of Formula I, or
a metabolite, solvate, or pharmaceutically acceptable salt or prodrug thereof.
[6011] In a further aspect, the present invention provides a method of inhibiting the
production of type I receptor kinases which comprises administering to a_ warin-blooded
animal an effective amount of a_compound of Formula I, or a ';Ilctabolite, solvate, 61'
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.
[6013] 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
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[0018] This invention further provides kits for the treatment or prevention of a type I

- receptor kinase-mediated condition, said ki_t comprising a compound of Formula L, or a solvate,

metabolite, or pharmaceutically acceptable salt or prodrug thereof, a container, and optionally a
package insert or label indicating a freatment. The kits may further comprise a2 second
.compound or formulation comprising a second pharmaceutical agent useful for treating said
disease or disorder. -
[0019] This invention further includés methods of preparing, methods of separating, and
methods of purifying of the compounds of this invention.
[0020] Additional advantages and novel features of this invention shall be set forth in
part in the description that follows, and in part will become apparent to those skilled in the art
upon examination of the following specification, or may be learned by 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.
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BirpiRapg o

- CH2 ?ﬂm(lﬁo r, n-propyl, -CH2CH2CH3), 2-propyl (i-Pr, i-propyl,
- CH( CHBp22), 1- bDBHINITIONS,- n-butyl, -CH2CH2CH2CH3), 2-nethyl -1 - propyl

o ot R o, LAY e B ey S st Yy g SpGpemin
- CH2 CHachtd@ldnitiydyocatbomp eaalical of ofid-ipGiNsIvElREbR @bk, whkreir nhe/dtkyl-ailip4l GHCH3) z) , -
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CH2CHy), 1-propyl (n-Pr, n-propyl, ~CH;CH,CH3), 2-propyl (i-Pr, i-propyl, -CH(CH3)z), 1-butyl
(-Bu, n-butyl, -CH,CHCH;CHy), 2-methyl-1-propyl (i-Bu, i-butyl, -CH2CH(CHs),), 2-butyl
(s-Bu, s-butyl, -CH(CH3)CH;CH3), 2-methyl-2-propyl (t-Bu, t-butyl, -C(CHj)s), 1-pentyl (n-
pentyl, -CH,CH,CHZCHCH), 2-penty! (-CH(CH5)CH;CH;CH), 3-pentyl (-CH(CH:CH:),), 2-
methy}-2-butyl (-C(CH:;),CH:CHj), 3-methyl-2-butyl (-CH(CH3)CH(CH:)2), 3-methyl-1-butyl
(CH,CH,CH(CHs)),  2-methyl-l-butyl  (CHCH(CH)CH,CHy),  I-hexyl (-
CH.CHyCH,CHoCH,CHs),  2-hexyl  (-CH(CHR)CHCH:CH,CH:),  3-hexyl (-
CH(CH;CH:)(CH,CH,CHs)), 2-methyl-2-pentyl (-C(CH3)CH,CH,CHs), 3-methyl-2-pentyl (-
CH(CH3)CH(CH5)CH;CHs), 4-methyl-2-penty! (-CH(CH;)CH,CH(CHs)z), 3-methyl-3-pentyl (-
C(CH3)(CH,CH3),), 2-methyl-3-pentyt - (-CH(CH,CH3)CH(CHs);), 2,3-dimethyl-2-butyl (-
C(CH;),CH(CH3)z), 3,3-dimethyl-2-butyl (-CH(CH3)C(CHs)s, 1-heptyl, 1-octyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.
[0024] The term "alkyl" includes saturated linear or branched-chain monovalent
hydrocarbon radicals of one to six carbon atoms (e.g., C\-Cs alkyl), wherein the alkyl radical
may be optionally substituted independently with one or more substituents described below.
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saturated or partially unsaturated cycloalkyl or heterocyclyl ring or an aryl or heteroaryl ring. .
Bicyclic carbocycles having 7 to 12 atoms can be arranged, for example, as a bicyclo [4,5],
[S,Sj, [5,6] or [6,6] system, or as bridged systems such as bicyclo[2.2.1Theptane,
bicjclo[Z.Z.Z]octane and bicyclo[3.2.2]nonane.
[(IlIZBi The term "heteroalkyl” as used herein refers to saturated linear or branched-chain
monovalent hydrocarbon radical of cne to twelve carbon atoms, wherein at least one of the
carbon atoms is replaced with a heteroatom selected from N, O, or S, and wherein the radical
may be a carbon radical or heteroatom radical (i.e., the heteroatom may appear in the middle or

at the end of the radical). The heteroalkyl radical may be optionally substituted independently



pol ycyclic structures optionally include a saturated or partially
unsaturated cycloal kyl fused to a saturated or partially unsaturated

cycl oal ky, oayclyl ring or an aryl or heteroaryl ring. Bicyclic
car bocycl%?%%’@q%%%%? to 12 atons can be arranged, for e?&W%ﬁo%“ﬁlbl cycle

[4,5], [5,51, [5,6] or [6,6] system or as bridged systens such as
bicyolo[2.2.1]heptane, bicyclo[2.2.2]ootane and bicycl o[ 3. 2. 2] nonane.

[ 002S] The term "heteroal kyl" as used herein refers to saturated |inear or
branched-chain nonoval ent hydrocarbon radical of one to twelve carbon

at ons, Wifhemeiopnmgre substituendseseribed hereing Jhe iFm ahesprpalkyl” ergompetsgs atkexry aad
heteroqu keridpdlsf rom N, 0, or S, and wherein the radical may be a
carbon radical” or_hetercatomradical (i e., the heteroaton1nay appear in the

mi ddl e 89291 at ¢ h&he ey hetproalkenyl 3% )ﬂ%ﬁ%ﬂﬁetﬁ@%éﬁ-" Kipear; ar) peageh iBe
opt i ONghéndvakrt hiylirtoddr8en mpeﬂﬂﬁrmltwalvédﬁ&ﬂma%%&ingpm&ﬁ&ﬁ%%4431

w th one m)res bstlt ent crlbed re|n hetero | Kyl "
enconpgsg’ggse %EIW?/' ef‘EftB'éF %SE"""[ ﬂhdg?a ?'Bf mregl

"heter ?ﬁkﬂ@ﬁ&édroatﬁ& sdecEd |ﬁ©hﬁN|DOI ?ffsalasd ’wﬁerbinrtbai‘adﬁal ribﬁ)aﬁélﬁl edtbehAabiRal or
nonoval en rQ on ical of two to.t garbon at cont aj ni ng at
| east d}?&f%&%‘bﬁ‘é‘?‘mmﬁd tﬁ‘ggﬁm’atg?‘ﬂﬁwmﬁ‘% 8”"%@, #'ei n at
Ieast ore lm‘terbdclimmrﬁrarrhﬁml a:ﬁaﬁm;h q:tibﬁmiyagm&nb uwdtlhdég')ehdﬁlﬁjé Qam1l) BhS Qirﬁﬁtned from

an i,n the radic a_car.bpn i cal .or et er oat om

rad| cals“f’ﬁ%h’é" is qegen theefcd'ért% \99%5%‘#3 ?'ﬂ‘"f'%ec'ﬁn B'b‘{ amﬁ‘F QtenEAions, B of ¢ he
radi- cala)temaﬂi}w P'[E'tarddil"loaamaudmdl cal may be optionall y substitut ed

i ndepe ly wi bst|t nts descri bed herein,,and i,ncl udes
radi calr@s‘:ﬂ’ ving ' é%?ﬁkr?mi*orl é %égtlor{’s 5] RS 2% BPREL Ty B SL ‘e and
"Z" or iramtoaalbntﬁwdrdbmﬁl'adﬁtaé of awonid' hetlher m&klyaxgm cagzining cit ﬂmstemm. tnplber s to a
| i near nol twe car bon
at oo, (BN PRI TG B Bbr A6 YRY. bRRER, arlne % et MO
lim tedortofﬁlet:htjvmyhtpnpnmww wninthttreatbmlselecm&omlm Qutor Seasltwheosiethef t he
car ban r ﬁmgﬁ I gEq H; and
wher ei n'%{lfoﬁﬁ%dfbdﬁ %%’gg&gﬂd#aj car %ﬁ&ﬁg&&’{[‘éf? @18 eroat or 8 ?(E:"a
t he hetmnddhtomm Myendmfethp rad-pa!)heThcrhetma@%y! radrc@lhéaaeh@l oaﬁonaﬂaewt&ﬁﬁu@dl ) The
het er og}, Mtﬁ@hewoxl&%u L}gﬁ‘g dtuted i ndependent ly with one

or nore substituents descrlb hereln The terms "heterocycle" and
"het er ciOIY| " as Theedermsr Shetergeycles @nd "petesexchidhgasbisgd ahereinefase wda

sat ur at; %ﬁngﬁﬁ:ﬁ Bt deYor 402 Bitinarh SFp&ANRAMYRrakd chBBlyeRd ricalbri3%o 8 rink Y
atons in % eastr one ring atomis a heteroat (#n | lﬁ‘d&aoendent I ;bsel ected
fr om n| atemyimwhich at least one ring atom is a heteroatom independently selected from mtrogcn,

oxygen ‘and sulfur, the remaining ring atoms being C, where one or more ring atoms may be
optionally substituted independently with one or more substituents described below. The radical
may be a carbon radical or hetervatom radical. The term ."heterocyclyl” includes .
heterocycloalkoxy. "Heterocyclyl” also includes radicals wherein the heterocyclyl radicals are
fused with a saturated, partially unsaturated, or fully unsaturated (i.e., aromatic) carbocyclic or
heterocyclic ring. Examples of heterocyclyl rings include, but are not limited to, pyrrolidiny!,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl,
homopiperazinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl,
oxazepinyl, diazepinyl, thiazepinyl, 2-pymolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyi, 4H-
pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,
ditiydrothienyl, dihydrofuranyl, pyrazolidinylimidazolinyl, imidazolidinyl, 3-
azabicyco[3.1.0}hexanyl, 3-azabicyclo[4.1.0Jheptanyl, azabicyclo[2.2.2}hexanyl, 3H-indolyl
7



oxygen and sul fur, the remaining ring atons being C, where one or nore ring
atons may be optionally substituted i ndependently wth one or nore
substitueﬁ[fs gescri bed bel ow. The radical may be a carbon radical or
het er oat oM HYTE%P57 The term "heterucyclyl " includes . Mer/osmoseisanl koxy.
"Heterocyclyl" also includes radicals wherein the heterocyclyl radicals are
fused with a saturated, partially unsaturated, or fully unsaturated (i.e
aromatic) carbocyclic or heterocyclic ring. Exanples of heterocyclyl rings
include, but are not limted to, pyrrolidinyl, totrahydrofuranyl,
di hydofguirmhymyl mvéth«lméylo‘erhﬁanww p@uemam@raﬁwmaww “tillhhrytltp apgneanfyth;s
et rahy&ffﬂfumom ﬂ&xéocyayxp.%a@ Ry béTe eu%?N-attycHemﬁ shidtis ol any!
pi perazi ny honopi perizinyl, azeti , oxetan 'is
honopi p%qrum,ameppéwwed epmlymay bsme'elpl Wy -afaa@beqmwml-mw“ep. nyl ,
2-pyrr rQl Iz W anyl ,

DYLY Odrabhéhy.  Fuft 8! arbifp ae.t.mohbrﬂylhnd&gtl idsP B imidbi. g; Atacnét 32"

1, 3-di razo I anyl I"ol anyl opyr anyl
di hydr olrid "Y \‘;Egpfyples ﬁEIhQi?!@‘FMCH‘F WPPWB%TQ’@IZ ﬁyﬂ carbop mwdu nyl ,
3- azabéuﬁ%ﬁ&]:@with%HQ*@?HOle&&%?@%bﬁMﬂlirﬁLﬂﬁ-&o &t BMboxo-thiomorpholin

yark i ndol qa oLy B oS Be Bk 4431

azabi cycto l] hexan
qui nol i E# fhm YNeyps meéagsubsssm% WP@@%@"W ImeneLRIetioi t hi n

t he Scog®stitghbit ongaﬁﬁ,r;h},b&r*gmu'gge het erocycl yl radical may be C attached
or N-attached re suc IS %?SSI e.. For instanc a group derived from

pyrrol el0BS3 be pyraY.of expmpleand poldimitprion, cargon boded heterocyslesarg bondedat

Furt her osﬁwﬁlzo.uﬂ siok 6'6ed pridifie, ipabidazRl4es, R b8 piridaE e Qosition b, c("d-é\td&‘?hed) or
i m dazol - C atta rhg e@< | es of het rocycI%c gr oups er 2 ring
car bon %.F-'G ‘3 é’“s’gﬁ‘bg’t iy YRZYRPEHOR Zrrbitedh @“*“’“ ydrofuran,

| SOi ndofhioftad, thiophens) phrrale Gr ieu&hyhr@pmteh beMiRRI2) 0) driBydfan okhld) ahidktys V!

h bstituted fied bstituted
TUbst s ( BEEIP PR o dndt i £t Sprezale” grats, o Gonissols hspihayE o8 Sl Fo e and.
not i gﬁr?tmwpmiw 73] deahdtan hmiénelhg,cmltha zaBe4Joa,nstezj @18 ofp® fuinbkre c? 3., g
5, or of. a osi ti,on osLtion.
4. 5, oPoSEIoRd. L % ’rﬂrg ‘ﬁ. 'sﬁ’ﬂglp?ll"}?h Fﬂﬂh‘% exqg"pq%sr‘%ég%f’" g‘"ﬁi?aﬁ?‘e'ﬁw Bosi tion
t2 t3 h4;,cr;clnde S@@ﬁd)ﬂuﬂwngﬂem@hﬁgx df-pylnayi, 6 -fykid oif Gpmmazlhylpphgﬂleazupyr?-ol e or
etra r e 0Si ti an. oxazal e azol. r
i ao] SR o5yre ety 4BumichL Bt O 2o o,
p05| : | onyri’th% S&wadz;m 65-p3aazmyld6 pﬁazlwﬂsl-ﬂmmlyz 4-tBlpzujyl drit)ﬁmanlyhz eti di ne,
ositio o) Sitio
p, or 8ﬂ’8$3lan [ s@&' Wo?q%%mphlﬁi Fﬁrgq%l 1Ae'{s OD@a?%Q" @mﬁz)%(ﬁ%cycl es
"i ncl udat pdsifigrr ! dffin az?nqll;w,Iaﬂﬁdln&pmalqdmmluﬁnqaﬁﬁpm)me,8—pb5rruhd9;Ilm;dazole,

E)’2|o>|t;§/|r ?%ﬁgﬂ#“?‘“’ Z?9|oyr LT §‘Bz°l"P°y ikid ywmgﬁ"é) ikﬁ&hﬂ%l gpasii,

pxpendme, piperazine, mdole indoline, lH—mdazole position 2 of an isomdole, or isoindoline, _

position 4 of a mompholine, and position 9 of a carbazole, or B-carboline. Still more typically,
_ nitrogen bonded heterocycles include 1-aziridyl, 1-azetedyl, 1-pyrrolyl, 1-imidazolyl, 1-

pyrazolyl, and 1-piperidinyl.

{0034) The term “arylalkyl" as used herein means an allcyl moiety (as defined abovc)

substituted with one or more aryl moiety (also as defined above). Examples of arylalkyl radicals

include aryl-Cy.3-alkyls such as, but not limited to, benzyl, phenylethyl, and the like.

[0035] The term "heteroarylalkyl” as used herein means an alkyl moiety (as defined

above) substituted with a heteroaryl moiety (aiso as defined above). Examples of

heteroarylalkyl radicals include 5- or 6-membered heteroaryl-Cy.s-alkyls such as, but not limited

to, oxazolylnethyl, pyridylethyl and the like.



pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-pyrazinyl, 2-thiazolyl, 4-thiazolyl,
or 5-thiazolyl. [00331 - By way of exanple and not limtation, nitrogen
bonded heterocycl es are bonded at position |I of an aziridine, azetidinc,
pyrrol e, @Qr%ﬂ%f‘ﬁame 2-pyrroline, 3-pyrroline, in dazolBST/US29u3431i di ne;
2-im dazoline, 3-imdazoline, pyrazole, pyrazoline, 2-pyrazoline,
3-pyrazoline, piperidine, piperazine, indole, indoline, |IHindazole,
position 2 of an Isoindole, or isoindoline, position 4 of a norpholine, and
position 9 of a carbazole, or (i-carboline. Still nore typically, nitrogen
bonded 1#83@r ocyc|The temu Thetheocyckykiliyltigd used herziatraehpk an lalkyy modsty (as defined

1-imd | substinald Th . | al kyl "
asI lTse Le’%’jel n nean;q’glﬁl! zﬂ Ky %.pl B?feéﬂéé]ﬁ neéi ;‘8 %‘&%" °) sﬁt%‘?lﬁ‘p&f a'{;jtyvmat hy
one or lnmrm ialkyhpadicals jnglude 5a§1‘ &eﬂm‘wﬂda‘m@wl)'%m-plkyb syth as.\Hub ity |

radi cal gy E,a‘{,* {kyls such as, but not limted to, benzyl,
and he |ke 0351 The term "heteroaryl al kyl" as used herei n

henyl th
ﬁegﬂg M Tlkyl  mofhettgrmg ¢ @yc&@mylvélév " apbsed hercin mepnsyanealkyl miniety ﬁ?étd@ﬁ@mlr yl
nmoi ety é&bé)os@au&teé h2@a %ﬁaé{ﬁkyl :ﬁéﬁﬁpﬁaﬁé d&ﬁneﬁﬁk%})@x}é}nalegﬂf otts ?am ed

I ncl ude 5- ‘or 6-nenbered heteroaryl - | s such as

to, oxalzéchlﬁ ntsﬁlnsh S-pyr iGiprmbergd GeloaliyeCi-allsyls gupiD 3500t w2 Bimited  to,
PCT/ USZQQ%Q@? [0036] The term™" heterocycl yl al kyl " as used herein nmeans
an al kyl as defi ned above) substituted with a heterooyclyl noiety

(al so di0B#ked ab bstituteds lkyE sasopsed Hharein geffre| o) an fleyl inawihich) end prcingtbe 5- or
6- nenbep, ta@énﬁé:ml ¥dch Ghd &‘Y'ES"’?”&“ #ih Dbibstibnt. | f[?blEﬁdst.@mucnts

h hyl | oal kyl a] k d h
eans éwiﬁﬁ%ra“ BRI L5 g Rt G TR0 it o eRRATHOR R NGBy

moi ety &gt ok)f*mipqy&bmﬁm%m -wa QRRR! ymmdwgk jo(=optude 5-
or 6- rrenbered c§cl oal kyl - -al kyl s such but not- lim.t

cycl opr R, ¢ ==O)I‘Iilfulﬁst i"FR e'@Ca’TQm “QEFRIARhePEG ﬁ)}lﬁ%»rs to an
I cmememmepoms oragaratom, oK Kol
WI

SO, SPery Ko, ol SoOlRR, T e ~SRrORIR: ity oy
-_”( S;QCR;( each RSRR, I&nd = 1@)1@3pend€ﬁtl)0)sél%d> ARRY, alkyl, BEcRS/l. ail{% ql'ﬂ@rﬁi'
B0 X o M, SOy St gy s pAIET bbbl
- S( O 2RueteroSeH), 2dNAntkyiShQetdaRRalkyiSHétedbtciiRikyl; ScloalyRiky! SEYOpARverefargind

-SA(=0 gNrgﬁps gsrcnlbed above may also be similarly substituted.

[0039] © The tem'n "halogen" as used herein includes fluorine (F), bromine (Br), chlorine
(Cl), and iodine . )

[0040] The term “a* as used herein means one or more,

[0041) In the compounds of the present invention, where a term such as (CRPR™), is

used, R" and R" may vary with each iteration of q above 1. For instance, where q is 2, the term
(CRPR"), . may equal ~CH.CHz- or -CH(CH;)C(CH,CH;3)(CH,CH;CHs)- or any nurber of
similar mmettes falting within the scope of the definitions of R™ and R"%,

[0042] ErbB INHIBITORS

[0043] This invention relates to compounds that are useful for inhibiting type 1 rccéptor
tyrosine kinases, such as EGFR (HERI), ErbB2 (HER2), ErbB3 (HER3), ErbB4 (HER4),
VEGFR2, Fit3 and FGFR. The compounds of this invention may alsc 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



each RR, R and R" is independently selected fromH, alkyl, alkenyl, alkypyl,
aryl and heterocyclyl. Al kenyl, alkynyl, allyl, saturated or partially
unsaturated c cI oal kyl , het er oal kyl, heterocyclyl, arylalkyl,

het er oar YY@R#IO59282¢ er ocycl yl al kyl , cycl oal kyl al kyl , ar YCTﬁlﬁaﬂﬂﬁ/@i@iibar yl
groups as descrl bed above may also be simlarly substltut ed. [0039] The term
"hal ogen" as used herein includes fluorine (F), bromne (Br), chlorine

(d), and iodine (I). "™ [00401 The term"a" as used herein nmeans one or
nore. [0041] In the conpounds of the present invention, where a term such as
( CR13Ruéeptostyrasinet Kinaskil Signaling Rathwasyang genjnenthréongmc hnd theal apecifivitytkinpsabove 1.
For in , Where g is 2, the term (CRL3R14)qg. may equal -CH2CH2- or

- CH( 2CH3) (CH2CH2CH3) - or any nunber of simlar noieties filling

Wi t hi n [@(4d] s copelroéertalneerfefidiménts, dhis inyentiRhIelates tdtempdupdsi that &ebBefulZfoiHl Bl TORS

[ 00431, iting
type | “ﬁé‘é‘é& %@rﬁk&g%l n ma&@gﬁg %E{m ;ﬁ@tﬁé{%ﬁaﬂ%? Er bB3
( HERS) (I'@%BHHCUFQEM)(HER’Q’EG:RZ Fl t3 and FGFR. The conpounds of this

| nvent iygijys gﬂy al ﬁpo&manwnhaaasanommmlﬁae@éom GhdYFFobiigeni ne, and dual
speC|f|C|t ki nases such as p38 uch conpounds have utility
as therapeutic agents for diseases ®mt can be treated by the inhibition of
the type I 9 WD 2007/ 059257 PCTI US2 044431 receptor tyrosine kinases
signaling pathway and serine, threon and dual specificity kinase

pat hways. 10044] In certain enbBdipr™s this invention relates to conmpounds
that are useful for inhibiti tyijpe | receptor tyrosine kiriases such as
EGFR (HERI'), ErbB2 (HER2), Er R3), and BrbB4 (HER4). 10045] In one
embodi ment, this invention in bizﬁponpounds of Formulal R2n ASE RN
Ram B N) 100461 and sol vates, olites, and pharmaceutically acceptable
salts thereo-

I
{0046} and solvates, metabolites, and pharmaceutically acceptable salts thereof;
wherein:
[0047] ~  AisO,C(=0), S, SOor SO,
[0048] GisNorC-CN; _
[0049) B represents a fised 6-membered ary! ring or a fused 5-6 membered heteroaryl
ring;
[0050] Eis
i i (R‘lzh
N’I\\~ 1
D~p2
. R'l?)
(R'2) Yok
e | SE | ”
7 7 ﬁ"7
D4 D8
5
Da---.[l';é D“*‘E—Dé D&DQHD .
[0051} X isNorCH;
[0052] D', D* and D? are independently N or CR';

10



wherein: [0047] Ais O C(-0), S, SOor SOz; [00431 Gis Nor CM [0049] B
represents a tbsed 6-menmbered aryl ring or a fused 5-6 menbered heteroaryl

ring; % -( (RRZ), (R1z)J NLD+tND DS D2 WD2 (R+x)J (Rtl)i D4
De 11 e '1‘57"“?2521 ZD D-D9'D [0051] X is N or CH, [00BST/US2006/04443hd D3 are
I ndependently N or CR19; 10 WD 20071059257 PCT/ US20061044431 [0033] D4 and
D5 are independently Nor CR 9 and D6 is 0, S, or NR20, wherein at |east
one of D4 and D is not CR19; [00541 D Ds D9 and D10 are independently N
or CRi 9, whereln st one of D, leJOIsN [00551 R is H
or al kylP953] 0056] Daaeﬁ ¢@d¢m@émae¢rt¢1§/ h%ﬂla B0, 5 PR, mhersin at least
trifluogQ X:ler’dih @mmt hyl, fluoronet hyI fl uor onet hoxy

di fl uor onet tr| or ome, hox azi do, OR15, AOR 5 gi( O OR15,
- NRL4C([09¥R 3 sand IR |Recp leispﬂmnﬂy@@zﬁﬁ:%mmrem aiRezstp®) 818, DY O)
UUR14, Ds}ahﬁz]jqug NR SR 4 NR3C(NCN)NR 5R14 NR 5R 4 al kyl, al kenyl, al kynyl,
saturated or part i.ally unsaturated cycloal kyl, cycl oal kyI al kyl ,
-S(0 1,083yl ), R'§oselsmbaria)y-aryl, aryl, arylalkyl, heteroaryl,
het er oapise! Kyl . cadd w# &Inﬂ&'e;ﬂﬁdentl?ﬁﬁlbgs%' J%ano wnﬁattuha&reﬂwhet erf%v&kemyr
het entycl yl'al k I A CR13R -ary y-aryl
O( CR 3@%9%‘&%‘03@%0“’%33( élﬂ“SR"Wt?z‘het‘Eﬁ'éPJ?WFthmﬁ@( erdoR SR het@®R Soyc 1yl
or -1, 1@&; 1;(]5 he_tm{lezg(y);d)ms WHEOBRH, sali qslu@‘fgogkl* alg@mrir'al kynyl ;
ﬁif'e?ﬁ'cvéi GG -<TORRER e EiShaRaN URHEEFaLERM BRSO v and
alkenyl, alkynyl saturated or partially unsaturated cycloalkyl, cycloalkylalkyl, -S(O)y(alkyl), -
S(O)(CRPR)q-aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or _partially
unsaturated  heterocyclyl, . heterocyclylalkyl, -O(CR"R")paryl, -NR'(CRPR™)-aryl,
“O(CRVR¥),-heteroaryl,  -NR'*(CRR™)j-heteroaryl,  -O(CRPRM)heterocyclyl  or
“NRB3(CR"R*)-heterocyclyl, whetsin said alkyl, alkenyl, alkynyl; cycloaikyl, aryl, arylaiky,
heteroaryl, heteroarylalkyl, heterocyclyl and heterocyciylatky! portions are optionally substituted
with one or more groups independently selected from oxo, halégen, cyano, nitro,
triflioromethyl, difluoromethoxy, triflucromethoxy, azido, -NR'ZSO.R'S, -SOZNR'SR”,
-C(O)RY, -C(OYORY, -OC(O)RY, -NRPC(O)OR'®, -NR¥C(O)RY, -C(O)NRVR", NR"R",
-NRMC(O)NRVR", -NRMCINCN)NR'RY, -OR", aryl, heteroaryl, arylatkyl, heteroarylalkyi,

. saturated and partlally unsaturated heterocyclyl, and heterocyclylalkyl, and wherein said aryl,
hcteromyl arylalkyl, heteroarylalkyl, heterocycly! or heterocyclylalkyl rings may- be further
substituted with one or more groups selected from halogen, hydroxyl, cyano, nitro, azido,
fluocromethyl, difluoromethyl, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, NRR"® and OR';

[0057]' each R? is independently Q, Z, halogen, cyano, nitro, alkyl, alkenyl, alkynyl,
heterealkyl, heteroalkenyl, hcteroa.ikynyl, saturated or partially unsaturated cycloalkyl, saturated
or partially unsafurated heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
trifleoromethoxy,  difluoromethoxy, fluoromethoxy, trifluoromethyl, difluoromethyl,
fluoromethyl, OR'Y, NR”R'S, NROR'®, NR*C=0)0R ", NRC(=O)R'S, SO;NR’R'S, SR",
SORY, SORY, CE=O)RY, C(=0)ORY¥, OC(=0)RY, C(=O)NR'R'®, NRC(=0)NR®RY,
NRPC(=NCN)NR'*R?, or NRC(=NCN)R®,

[0058) wherein said alkyl, alkenyi, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
cyecloalkyl, heterocyclyl, aryl, arylalkyl, heteroary! and heteroarylalky! are optionally substituted
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wi th one or nore groups independently selected from oxo, hal ogen, cyano,
nitro, trifluoronethyl, dituoronethoxy, tritluoronethoxy, azido,

- NR13S02 SOZNR‘SRlS -C(ORs, -C(OORL5, -OC(OR5-NR 3C(OOR 8
_NR13C(O) 30078665&1 R3 -NR5R 1 -NRLAC(O) NRISR 3, NRPET(USZHGRE3R 3
-ORls, aryl, 1> heteroaryl, arylalkyl, heterom YlalkYl , saturated and
partially unsaturated hew acycl yl, and heterocyclyl al kyl, and wherein said
aryl, heteroaryl, arylalkyl, heteroarylalkyl, -heterocyclyl or

het erocyclyl al kyl rings may be further substltut ed with one or nore groups

sel ect avithfang or mateogiewps indepeadaptly selernddrorm halpgen. exd, dyano, nimgorilsylealkapyl,
di f1 Uorpaﬁﬁhuétmﬂ i1f het&rosl EE{Meter@AlﬂﬁM%l sa%rkﬁmslr pmﬁhhywéamm‘ié& &b, and

parti al unsat ure}‘t ed cycl oal ky urated and partially unsat ur at ed
het er o@wrayqd andrepatiglly, Hasatyetsd  hefepprsaiyl @adln andalind, heteroperhdbaterparylelkylz.
hal ogenristei@nonyi t r fifludtblnkthoxd kembmeaioky ny|tmﬂuc|?&h@th | kmlﬂuoﬂaﬁmwal kenyl,

par 1 Sl afqafé%iﬁtﬁﬁrﬁﬁ’m"“aﬂ‘ﬁ@éﬁ%é RhFiyrTi a%%ﬂ#l et AR

(T noR 5, R"Omfﬁwm O ‘ﬁ@@’moﬁ’f; e NE'X%%;?C)R' 6
ri uoQr uor one ,
NR15C( 8 O’E!ﬁ(fé')‘/: Qp‘% B%&“Nﬁlsﬁ @SMQN&SMQTR'W ~O) R15,

C( - O ORdbs9) OC( C%RRS.SQ( 53) MEhbered nbiBbadeit EnbRoftRnihg FHIR 11s%0( ﬁM@%&B&GR or

Sk EORhe 5B, e i o B Pl VL. L B

het er 0ds ¢}-Ga Deﬂefeﬁtabwlcaiahy la GHLis 0glaced bl layC(SO Sradpy M ds NEE oV\@RZﬁW/ 059257

Sl R R

het er oaﬁktsrmgk"hehaﬁbakkutfyks aBdR rapd independenalytH ak IG; (tmﬂkylu bﬁR&dn@R&I oal kyl ,

ot or odpaptier RaBis sRymak A5 S 07 AR Bkl o o ReRBg e ins

f | uor oraptibmatly, cohaaimrig]brom 2eadditionadl hétersatoosaeleyted fro dNrNEt $Gland OB, 9n

NRh" Rl6 R1 6... NR15 | 5 R. s SOR s
SC2R15,” iy iﬂ?gig nifrpEey) %&’?5'9%8{ 'Sdswg‘@éﬁ%h@ sty éﬁ"bﬁfﬂﬁp

NR15C( mmwopwamu@mm twdg @ro @4hiabkoysubbRaéiis;and NR 5C( O CHZCR‘ :
[0059] or R3is a 5-6 ered heterocyclic ring containing froml to 4
heteroatonms selected fgom N, O S, SO and SO2 and substituted with
-M-M2-M3-M4 or -M - M, er/aiq .~ 1s C-C4 alkyl, wherein optionally a
Cl42 is replaced by R"Q(EON grotp,aM is NR4 or CRR M3 is CI-C4 al kyl; w4
is CN, [I‘}ﬂﬁf(O)o.aRi’é S(O o_2NRgRh, CORgR , S(O o-2Rr, or CO2Rr, and

[0061] ~  Zis selected from
6
R® R F°
R‘—\/ R R‘%/ Ny R“ﬁ/” g
N N Y. >=N
RS N ' RS : - FB
Ny il N\>—
\[W>‘— T , ' Rabl\ w2 x"’
[0062) and tautomers thereof;
[0063] W and V are independently O, NR?, §, SO, SO, CR'R?, CR®R® or C=0;
[0064] WisOorS;
[0065] Y is 8, $O, SO,, CR'CR®, or CR®R®,
[0066} provided that when W is O, NR®, §, 8O, or SO, then V is CR*R’, and
[0067) when V is O, NRS, 8, SO, or SOy, then W and Y are each CR*R?;
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Mb is NR Rh, wherein R R R' and Rh are independently 1.1 or Cl-C4 al kyl,

or Re and Rh together with the nitrogen atomto which they are attached
forma 5-_or 6-nenbered ring optionally containing | or 2 additional

hat er oat oWQ@%V‘b’*&%Séd fromN, O S, SO and. SO2 in whi cHPCIUS209614443hi t r ogen-
atom present is optionally substituted with a G -C4 al kyl group and which
ring may optionally have one or two oxo or thiooxo substituents; Re RION
[0060] Qis Ra [0061] "Z ls selected fromRe Rea Rea cf'. Re MN V, s=
R-N~If Re Njie VY. o Rub "L w2 [00621 and tautoners thereof [0063] Wand V
are mdl@*ﬁ@hdentl? s HRE:-@allgh, S2, CR7TR, CRR9 or C=O [0064) W2 is O

Y RE@E 6 when W
|s O @6%6?) Sloémgr S(C)iZ %gﬂ@\ﬁ/@l S m&E 5 hi’dw%ﬁ %rv\ﬁﬁ Fg %WNRG eg
SO or satemtedion pertigl:ynsatyratedcyeloalicyloratyzated mxzpﬂml xwmg@éewlﬂmb61044431
10068] 1S hbleRRryl; hétbroarylantyl, 69@.@@%@&9&@6@%1;1 Rid an&r, R&citafkyl,

| ndepen ently hydrogen trifl uoromet hyl ,, saturated or ‘parti aI |y

unsat uhgtergydlyle pevk| ayinlkyb dictrreards B‘PWB‘Q’HKY&I ‘F‘)‘»’ brteraevshdalied aseoptionally| yi |
aryl, sa\isﬁhaédkwth oﬁE&ﬁh@ér#bupshﬁddﬁ&]%hw @Az&xﬂa frdh ora@trarcrgﬁaé clindadikedh, wher ei n

said al kyl, cycl oal ky] erocycl yl al kyl teroaryl
het er o@KynY} |8 m@n@%%ﬁﬁ%%’&?ﬁﬁ“‘&?’é‘oﬁﬂ‘%l pgd ‘patiglly jungawatedi t h one

OF IDI Qe@FcRYAIS!, | HRARAIMBAN! Yy, eafned HREM nnlfn'ﬁhakngens@kw sejrenyl
al kynyl , saturated and partlﬁlly unsaturat ed_cycl oal kyI, saturat ed and

part i atifjucseraethyl; ot diffuorpmethvcy ¢ ifpprometie ool fAremetexy, oy ifluoramethexy, oR1S5,
NR15R1 grifhidrdrhethy; £IdR, aryt, m&aﬁrl arﬁrlﬁ.lcﬁ HEroarRhalkyl, , andibklebRy H@Vl

" B o ) B LR b o ot et Sl s 15
membered carbocyclic ring;
[0071} R7 1s hydrogen, halogen, cyano, nitro, alkyl, alkenyl, alkynyl, saturated or
partially unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclylalkyl, -NR'’SOR' -SONR'R',
“-C(O)R", -C(O)OR", -OC(O)R’g, NRPC(O)OR™, -NR'*C(O)R'S, -C(O)NRV R, -NR*R',
NRC(O)NR™R", -OR", -S(O)R"S, -SO;R"®, or SR'®, wherein said alkyl, alkenyl, alkynyl,
_ cycloalkyl, heterocyclyl, cycloalkylatkyl, aryl, arylalkyl, helreroaryl, heteroarylalkyl, and
heterocyclylalkyl, are optionally substituted with one or more groups independently selected
from oxo, halogen alkyl, alkenyl, aliynyl, saturated and partially unsaturated cycloalkyl,
- saturated and partlally unsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro, trifluoromethyl, -
difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -
NRSO;R' -SO;NR¥R'S, -C(O)R", -C(O)OR'S, -OC(O)R'S, -NR'SC(O)OR™, -NR*C(O)R",’
| [C(O)NRMR, -NR¥R'S, NRC(O)NR'R", -OR", -S(O)R", -S0:R"", SR”, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, and heterocyclylalkyl; )
(0072 RY is hydrogen, alkyl, alkenyl, alkynyl, saturated or partially unsaturated
cycloalkyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclylalkyl, -NR'’C(O)OR', -NR"’C(O)R'®, -NR'*R'S, or -
OR'", wherein said alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, cycloalkylalkyl, aryt,
arylalkyl, hetercaryl, heteroarylalkyl, heterocyclylalkyl, are optionally substituted with one or
more groups independently selected from oxo, halogen, alkyl, atkenyl, alkynyl, saturated and
partially unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl,
cycloatkylalkyl, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
13



[00701 or e and RB' together with the atomto which they are attached forma
3 to 6 nenbered carbocyclic ring; [00711 R7 is hydrogen, hal ogen, cyano,
nitro, alkyl, alkenyl, alkynyl, saturated or partially unsaturated

-cycl oal I'¥Q200705%57r at ed or partially unsaturated heter ®EFAIS2D06/044431

cycl oal kyl al kyl, aryl, arylallryl, heteroaryl, heteroarylal kyl,

het erocycl yl al kyI , NR 5802R16 -SOZNR 5R 6, -_C(O) R15, -C(OOR 5, -0C(OR s,
-NR 5C(OOR'"e, -NR5C(ORL6, -C(ONR SR 6 -NRssR16, NR SC(O NR 6Rn, -0 ds,
-S(O R15,. - SO2R15, or SR15, wherein said al kyl, alkenyl, alkynyl,

cycl Oaldkﬂdomntwi iy O eifloydmethons] eﬂadgy-bml‘ R"aSKDhNRb?RW, at&y)k" het oqxa’r yl,

heteroa ky | {s€ ¥ [s€160 S d vmth one
nore'oéf s'ﬁﬁ%@h nt T@ﬁ I @l(bw-gr;ﬁoxg&kgg Eg(ﬁ)xﬂ lsﬁlgl Renyl ,

aI kynonR*i;at-B(camRéﬁ aBO.R'As t SRY) yarvins atylalle,e chetarodroial Ihysilemm-)&ﬂky],r at esld and

parti al il’cylat ed heterocyclyl, cycloal kyl al kyl, cyano, nitro,

trlflu F%m@ *di f | uor onet hyl , tIuororret hyl , quororret hoxy,

di f | uor{eoms] hoxy, ot Rf hhdiBP mmthbow;tl;l the zitcos, to-wﬂﬂﬂhE;S&ﬁHttﬁohe&&&NRaBI% a0

R SR @W@%ﬁd@}ﬁmff%%?ﬂwﬁ%%%&%@ Sethy Loty one ot iy -

het er oadgitionah beteroatmmsl selektetl froamd, B8, SR apti NREy vhereDOAR] canocydchapdr ogen,

| kyl , kyl ,

cat ur i el rifls kP Yool bR Obidb Bhd P ok WRDRL WiRhdiendy it T

a{\l éll glc(m oxdr.ehdogmr ylllwl hdkm&haﬁlkd’ﬂafl kspturatédb and (p@iﬁally(ttfnsm;ed oyRlcaliky L) CR|18 :

- > .- n

cycl oal'ky eghaéltd rocy IE%‘%}%‘I%J@%ﬁ ahé{ tgFg,thi?lﬂﬁnjop 8§¥y|y

het er oai:@uomn@ﬂ:yl ﬂmr@mﬁyblt‘i:lowm@yhoxxadlﬂuwpmﬁmmItyﬂmmwmow,@andm ayl,one or
d I | k I

Al kynyI O PR AU Ml G G AL, fAANERRR IR, O ot o

al kynyl sat ur at cyc saturat ed and

part i aI[99/74l|nsat uPaBeGth?m&lﬂ:WW the agsyes toarhish tex gte atfgched fornne Brto 10
triflugrondidayk I y "I,.MQ{ ;o [

5007103 5A St oCT/ uszégolésgoﬂmsg hnsalyr i g;rre%ﬂwl of HASRELD oxé‘,:j’aﬁ% do,
NR 5SEpraisingsaenme BRI pdditieqabliptematoms; sejecid dfom dh(@) & 80, SGR1md R

- NRLSClyfef2f said %@bkﬁlﬁ%ﬁ heteNRyetRl fings- ANR opfid i Nl G¥Rkuted w@BJdne o,-%&w 5
- SO2R15, SR15 aryl ,” aryl al kyl , "heteroaryl, heteroaryl al kyl, and

het er o@RUPy indepsprentiyrgtegted donreoabrionse, alkycalksay), aliynyls samratedyend pagialki ch t hey

are at tachasted eydioakyd, daturdted aﬁaeﬁa?@msdﬁaﬁrumwdmeycmam@amyyaxmSé}sw at ed
het er ocyclyl rlng tlonally CcOo i ni ng one or. nore tional heteroatons
sel ect dWf% r drilygro '@3 gifluocepe omethyly eiﬂH"@aIeHw&&r b@gy‘?}'PI”E Y0
trifluioromethoxy, amdo, aryl, OR", NR'SR"S, SR’5 heteroaryl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl; o ' -
[0075] or R® and R’ together with the atoms to which they are attached form a 3 to 10

membered saturated or partially unsaturated cycloalkyl or heterocyclyl ring optionally
gontaining one or more additional heteroatoms selected from N, O, §, SO, SO, and NR®,
wherein said carbocyclic and heterocyclic rings are optionally substituted with one or more
groups independently selected from oxo, halogen, alléyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, cycloalkylalkyl, cyano,
nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, diflucromethoxy,
triflioromethoxy, azido, aryl, OR'*, NR¥R'®, SR'*, heteroaryl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl; '

[0076) or R and R!? together with the atoms to which they are attached form a 3 to 10
membered saturated or partially unsaturated heterocyclyl ring optionally containing one or more
additional heteroatoms selected from N, O, S, SO, SO, and NR®, wherein said heterocyelic ring
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het erocyclic rings are optionally substituted with one or nore groups

I ndependently selected from oxo, hal ogen, alkyl, al kenyl, alkynyl,
saturated and partially unsaturated cycloal kyl, saturated and partially
unsat ur aPN28EP¥RFCycl yl, cycl oal kyl al kyt, cyano, nitr oPCTEBI00¢/e4dHet hyl ,

di fluoronethyl, fluoronethyl, fluoronethoxy, difluoronethoxy,
tritluoronethoxy, azido, aryl, ORt , NRL5R16, SR15, hcteroaryl, arylalkyl,
het er oaryl al kyl, and heterocyclylal kyl; [00741 or R7 and Rs together with
the atons to which they are attached forma 3 to 10 nenbered saturated or
parti alid yptmnde.ft substitetdd cwith opd hymowrgrhmsendnpymeytly tselnged)ﬁbinomaj Ihyloganont ai ni ng

one or - d @] ads nd NR6,
vvhereltl éal Hﬂa?%ﬁ/} lfwc %ﬁd&ﬁe@gﬁ)‘g?h IC ri ngési are’ omfll on%%fmi%bgtltuted
Wi t h omesabrratedbr ketergeyslihs dyelvelbplatizht b:pmg,elr@m.emﬁmnﬁkﬂ, dhahczrgmnthylal kyl,

al kenylg,, y! e }5 R}

sat ur at eg:%ér{%ﬂbgut ?&{‘ y@éﬁgﬁg}at ec?&k%@{%mmuﬁﬁﬁ LH(?;%:OF ggﬁ 6* ﬁéyan

ni tro, SR, heteroarhatyiafkyl, tsrpanslaliore tang heterppyebialleds hyi | 1 uor orret hoxy,

di f | uorggmf hoxy, ¥ or Qggsﬂ

heteroaﬁryli aryl %lft Hdﬂhet%g&g%}%gﬁz@%bﬂgma&ﬁgg ocyc yt 5[‘%@%51 or
and R9 me@xgmaueatuqu%:rmaar mtwwmt@mbbynmmmmﬂaammmmqmiaoreo 10
menber gp iBGHaY hetkrBitofils sBBEEA RLIN 1 3284 86 S4hd EY QALK salf nBELEIAENALY! 11 N9

option contal ning one or nore additional héteroatomns rom N,

0, S wptmlmmmmd Wil ope on meea groupsy indepgedently ap)actn@tﬁ@rrocasm |hﬂlegfm, ngs are

Optlon%rﬂyv aﬂ&hﬁ} Ad sitbabedOna it rnﬁsanﬂ&t@&’%?dbé]ﬂﬁf)? a?‘n yed from
ogen, kKyT, arti al

0X0 al kenyl, al'’kynyl, saturatéed an unsaturat ed

cycl oalumsaturated hateroayeivin deysloaliylalkyl,  qyana: um,ednﬂrar@m@ylm qlﬂuoromethyl
cycl Oa|fiﬁ¥ky?d %lﬂlﬁ)‘tﬂﬂeﬂ)oﬂ, Idiffuordnletiidxy Ot @IIBoMéthox i dzidé0 GRIEORY| NRISR'®,

fluor orret,p uor onet hoxy, difl uor orret hOXCZM t rifluoromet hoxy, azi do,
aryl , NR@B’ Rerylallork heterparylalkyl apg hetepogycllaloyl;  het er oar yl al kyl, and
hct et oqmlsyl al ky{zach[lﬂe’?'sﬁiﬁdﬂfcnt%ﬂﬁﬂﬂo@lmocﬁﬁﬂ%thﬁrtnﬂudr&n&thﬂ ama&sfnbﬁymhl ch

they are attached forma 3 gllo menbered saturated or partia

[ 1
unsat urfigerEmeHut o Ayctamehoxy; diflyoromethaxy, y rieromeioRy: oRrdG sf’l%r’ 'X)gddltlonal
Eeteroat:(t}iya(‘:s&i(@}@kff frmﬁcg 51&(;8 Sgg? PISS&&"gQORNqR@Ozg émeme* DNnacgjn)gl"l,
eterocyclic i i s i
bt | CEEONRIR A DRGOE B R e YR o T 4 o calihr MR,
hal 0geRaturafekdkoé| partitlity Qid¥AturaddkdyBiohikyls BcidafiéflkyR Ne( (auuﬁ)l Isgo;‘{eeﬁtmr"ﬁt ed

cycl oal kyl , sat urat ed and partiall unsat uy at ed heteroc

cycl oalakSh eyl gvialiey) Pﬁfﬂm@ﬁdﬂ?/kmoﬁawﬁéﬁ%w partiglly) s Hsﬁerocyclyl

f | uor on lylatidAyor a@@nem.gyﬁ | UONRM IRt -advt,| T | LOCRMRI ) PKeteroaw dO,

aryl, Qﬁﬁ"(c heteroaryl, -O(CR"“R')heterocyclyl or -NR'(CR“R').heterocyciyl,
wherein said alkyl, atkenyl,-alkynyl, cycloalky, aryl, arylalkyl, heteroaryl, heteroarylatkyl,
heterocyclyl and heterocyclylalkyl portions are optionally substituted with one or more groups
independently selected from oxo, halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NRSOR'®, -SO,NR'RP, .C(O)R", -C(O)OR', -OC(ORY,
NRPC(O)OR®, -NRPCORY, -CONR"RY, " NRVRY, NRMC(O)NRVRY,

" NRMCINCN)NRPR'3, -ORY, aryl, heteroaryl, arylalkyl, héteroarylalkyl, saturated and partially
unsaturated heterocyclyl, and heterocyclylalkyl, and wherein said aryl, heteroaryl, arylaikyl,
heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings may be further substituted with one or
more groups selected from halogen, hydroxyl, cyano, nitro, azido, fluoromethyl, diflucromethyl,
h'iﬂuor;:nmethyl, alkyl, alkenyl, alkynyl, saturated and partiaily unsaturated cycloalkyl, saturated
and partially unsaturated heterocyclyl, NR"“R' and OR'%;
[0079) R'? and R are independently hydrogen or alkyl, or
15



SR15, heteroaryl, arylalkyl, heteroarytal kyl, and heterocyclylal kyl; (00771
or Rs and R10 together with the atons to which they are attached forma 3 to
10 nmenbered saturated or partially unsaturated heteroc¥ cl ring optionally
cont ai ni Y0 ME08125fore  additional heteroat ons sel ect ed PETANRM6/08H43S SO,
S02 and NR6, wherein said heterocyclic ring is optionally substituted with
one or nore groups independently selected from oxo, hal ogen, alkyl,

al kenyl, al kynyl, saturated and partially unsaturated cycl oal kyl, saturated
and partially unsatur at ed heterocyclyl, cycloalkylalkyl, cyan, nitro,
trifludeesedt hyl , REiand R\ togsthisivith ﬂfclmmn'thngh they #ra@ttwmtlrfmnya saturated

oL LUOLP TR Y GBI 0 Py it SR Mo

R12 i s viheckispeaidialky), gydiedliodand hetpmmclylmortms axerqnhpuﬁmmw withfongor onet hyl ,

f | uor o EA Yhitrd, ifl oféhd?. SRS,
%%y@@a%@ggg R e

- soz NRmmmneNm. 03) mﬁnﬂmm@tl@mmzm Hxo, QR 35@#& i\R 5R14

NRlSRbeR b sRAGBRAIRIROS.§0L Cﬁjﬁ orat ed
cycl oal k o oa k )p al k (O) p( CRL3R14) d- aryI Taryl,
aryl al @P‘ﬁé él’ﬂi{'gﬁ E;émb%ﬁ ed or partially unsaturated

het |, heterpé al Joyl ; | aikeAVR SRS Rettod |,
O(e Ceerg%?)% - het gr oamfj mykNRl%*C%d?%ﬁ%ﬁﬂ eatq'é%’ogir B f, ¥
O G 3ot B chegrgelb sy sty smmatm@mmsgmwmauy sai d

al kyl, xﬁhdﬁﬂ-&&'i héiérK SR, M@Mﬁﬂhwl argl, yJu—yla ¥ Bdekoshryt, NBbRicARIMkyl, o

QELE[ ??‘{%'e%yémxyb ere#n‘)%f@%gf%ﬁwf) S °&éﬁlaékﬁ' E%eef?%{& e‘a"‘ forle Qt onally
NR14c( m@t\d}dilkeﬁﬂ,lﬁmfaaﬂ@nylarsﬂumc&mhm Qﬁi‘ﬁﬁlly mw&rdeayéycldaﬁiyﬁr saarmbcalawl
SR ) R b BRI LR GRS e B SRR NRE
or het NRFEPERY | MREGORP, rﬂgl;Nm" b6Rf, uSDRE;r SRSt BiSuRBd 0(\1F®1R‘prm(=®0m;mr e
9 0P G CIORRASNEER ol Bt LonibRS o b e LheBigTE
parti aI[I}&Bﬂnsat unamgdwb)uﬂ!dé hndk'émgem&:edlth thia cltopaitot whikh they neaiitachad ed
ret e 05k g5 o B 3 o B SO

N, O, §, SO, SO: and NR®, wherein said heterocyclic ring is optionally substituted with one or

more groups independently selected from oxo, halogen, alkyl; alkeny!, alkynyl, saturated and

partially unsatrated cycloalkyl; saturated and partially unsaturated heterocyclyl,

" cycloalkylalkyl, cyano, nitro, triflucromethyl, diflucromethyl, fluoromethyl, fluoromethoxy,
" diftucromethaxy,. trifluoromethoxy, azido, aryl, OR, NR'RY, SR®, heteroaryl, arylalkyl,

heteroarylalkyl, and heterocyclylalicyl, :

[0D83] or R¥ and R¥® mgeﬁa with the atom to which thei: are attached form a saturated

or partially unsaturated cycloalkyl or saturated or partially unsaturated heterocyclyl ring,

wherein said alkyl, cycloalkyl and heterocyclyi are optionally substituted with one or more

groups independently sclected from halogen, cyano, mitro, trifluoromethyl, difluoromethyl,

fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, oxo, OR", NR°R®,

NR?OR?, NR’CO;R?, NR®COR®, SO:NRR®, SR® SOR® SO:R", S-S-R%, C(=O)R®, C(=0)OR",

OC(=0)R?, CEOINRR?, NR*C(=O)R”, and NR'C(=0)NR'R";
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[ 0080] R13 and R14 together with the atons to which they are attached forma
saturated or partially unsaturated cycloal kyl or a saturated or partlal |y
unsat ur at ed heterocyclyl ring, wherein said alkyl, cycloalkx

het er ocy Y9 #00%8%42Fbns are optionally substituted with oRETHS Ooﬁ/ﬁ‘f"‘é”gr oups

I ndependent|ly sel ected from hal ogen, cyan, nitro, trifluoromnethyl,
dil'luoronethyl, fluoronethyl, fluoronethoxy, difluoronethoxy,
trifluoromethoxy, azido, oxo, OR, NRRb, NR OR', NRCO2Rb, NR COR', SO2NRRDb,
SR, SOR SOIR, $SR C=OR C(=OOR, O O)R' C(--ONR R1, NRC( O Re6,
and NRQpess) NROR' R'Y ®5081fi a%d, amwl,aﬂml hm'k)rldbmndlkmﬂl,yhdﬁbroaikm!,,

Sgrfpé:sﬁﬂjﬁatkra d cycloa k , sa‘t urat ed OPMI? lﬁl?ljilm unsa%v?gt ed or

het er o@y@lbglkyiakyklané,l my kwetﬂ%ﬂﬂl hetmw&ﬂwylor h@‘@!@b’@l& 1, wiesrein ssidy| al kyl ,

or het 5 @M 2. bl - niHGyRR kY

het er ocy I’al aryl aryl aI y heteroary

heteroawl mm@-m %wémmowl@kﬂﬂlﬂd\q@mowmﬂm mm@mwth one
Or IMDI & GHAKDS wlmd&&eefi%ygraﬁs néerh s@ie&:}!& £odi KRY, ﬂkﬂaﬁ

het er oal kryl, het eroal kenyl het eroal yn sat urat ed an tra

unsat urhgteedliedc hetarorlkenyls detsroallerayla ety tﬂiﬂﬂl P@'ﬁﬂbsm&é %@!@ﬂ‘dﬁycl yl,

aryl, . sietfdotid/ amw ke rat QK mmc)@m hEiemaHﬁ? Igﬂ)ge&

SOZNR Rb SR : O NR Rb,

NR O — O ROR NGO NERCRR", S@Nﬁlﬁbcgf‘a lb(céw%}wscm&ﬁ—&o Bhy t v’ of

R15, R@C@R‘r\’c{-@mhm‘(ﬂ(%)ﬂbhm{ SOWRPRRhi ch they are attached forma
ocC

het er clic ring %gl ongbgy cont ai,ni ng one or nore additional heteroatons

sel ect d8%Mom NOr tegaghier, YIS, 21oMS 1 iWhidnthey 183 @iesbed Il i ng i s
opt i Onashduwas\&drﬁutﬁdmmid&memncyl EPsaturited bP partiall RRGLRAE] Yete@bagiied from

03] on e st yopi P PR SRR oRgL b nd o s °
o e e e, P T
i,

2\1/\17 gﬁfum"; m&gg&mms?aﬁmi SRYISORT, SOMF, mﬁ’atx@m)‘mmgnméoow >

st oo e IO MR, QBN LY Sy Coa Kyl andt

het er oqgosg)l ar e eadl | Rifalis ynﬁlqmﬂ&mlgt&d Walogerg n@yario, MAt®, GiThuRMmethy!,

oo naS o At 4o i R

triflu tm@m”,azc@onb ONRYT(O)OR*REOC(OIR “ORDIR 180, R REO, NI RXRb,

ggz N B R o T R RO aPCO R B, 3k, i) M R
alkenyl, alkynyl, saturated or parually unsaturated cycloalkyl, cycloalkylalkyl, -S(O),(alkyl), -

- S(O)(CRPR")g-aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partialty
unsaturafed - heterocyclyl, heterocyclylalkyl, -O(CRVR'),-aryl, -NR'(CRVR') -aryl,
-O(CR"R")-heteroaryl,  -NRXCRPR"“)heteroaryl,  -O(CR"R'"),heterocyclyl  or
NR'(CRPR'),-heterocyoly), wherein said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl,
hcteroa:yi, heteroarylalkyl, heterocyclyl and heterocyclylalky! portions are optionally substituted
with one or more groups independently sclected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, triflucromethoxy, azido, -NR'SO.R', -SONRVR®,
-C(O)RY, -C(O)ORY, -OC(O)RY, -NRPC(O)OR", -NRPC(O)R", -C(O)NR"RP, -NR"R",
-NRMC(O)NRPR", -NRYCINCN)NR'’RP, -OR", aryl, heteroaryl, arylalkyl, heteroarylalkyl,
saturated or partially unsaturated heterocyclyl, and heterocyclylalkyl, and wherein said aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings may be further
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16 WD 20071059257 PCTI US20061044431 [0084] R18 is CF3, al kyl, al kenyl,

al kynyl , heteroal kyl, heteroal kenyl, heteroal kynyl, saturated or partially
unsat urat‘(ﬁg cycl oal kyl , saturated or partially unsaturated heterocyclyl,
cycl oal kyV a4 ‘i}f’“,sgzé?yl , arylalkyl, heteroaryl, heteroary/PATEH2006{44431

het erocycl yl al kyl , wherein said alkyl, alkenyl, alkynyl, cycloal kyl,
saturated or partially unsaturated heterocyclyl, cycloal kyl al kyl, aryl,
aryl al kyl, heteroaryl, heteroaryl al kyl and heterocycl ytal kyl are optionally
substituted with one or nore groups independently selected from al kyl,

al keny kybstidste nyith oné edremor&grbupshedeeted alrdae raglogen) etyelr !, kayayd, , nis@t azidaf ed and

o ook AL B0 I AR ol TR

NR CORnSfRR dJoloalkiyl, satb@Rd anGpafelly BsBurdied h@ercilyl, SRIBGRA,OR'EC(=O R |
ON NR'=0) e, oMR: C(; 5 R.S.: jth th
g'g f)rrZ; tﬁ)ﬁqv%i ch t %}6 gr el%'%%%%?york%qg ngglg u%‘%&gorr B%}I%Jﬁ’gl%hg%?\t\é\éat ur at gd

cycl oakjujdaliyl, tefiearometintl, difluoeomeithpd, loy fluergmethylat ed het erocyclyl  ring, wherein

So1 0 dty T RS GUBERRIGLAL LBGEHOLIETRAY SRR (st 11 one

t ri f1 uonsatneated¢ycloaikyl, satimtest drpartially dnsanrgtedthisigrocyélyl, envhwr hassrparyl,

di f | uor hoxy, njrh bl G- i Glos ) g NR1Ro .

R Cp s fet C%%ﬂ%zm@%%gﬁ’émg@ %9‘5'82@& @Pﬂ"w&@z&%\m@%ﬁb R,
OC( ( O) Rtoms@pd-aptiqRalRRsubsituEd - wIhRG1-EnelkKR C( O NRoR' ; [.00861 caoh R19 is

i ndepe ly H oD flrefe Y j 1 r Al t hyl,
fl uor o:]r‘gtﬂﬂlll , fl ﬁgr onet E%r):(r&, éingif PE}SF%%PE%@#(H&?ﬁggﬁgﬁtﬂgﬁétﬁ a %o,
-SRt,a@MmER s, -C(ORs, -C(OORIS, -NRI4C(OOR s _OC(OR'S -NR14SC2R18,
- SCJZNR%}]’-L - gﬁf@g’@gﬁ, -C(ONRISRI4, NRISC(ONDS5R4 1 VR 3

4CN) NRIESR14- NR15R14 al kyl, al kenyl, al kynyl, saturated or partially
unsat uf®92l cycl Bdf ity 3 evbl oal kyl al kyl , -S(O) p(al kyl ), -

S(On, (mFM) 4_a490,1, 83 br4;aryl al kyl, heteroaryl, heteroarylal kyl,
saturated or partially_ unsaturated - heterocyclyl, heterocyclylalkyl,
-O(CR 38994] q_ar yfis Qb BRIy aryl, - O(CRL3RI ") g- heteroaryl,

NRL3(" @B&f) g- hgw’qa{m&, "Q(CR13RI)y heterocyclyl or .

-NR15( CRI 3R14) g- 17eteroCyd yl , wherein sai d al kyl, al kenyl, al kynyl,

cycl oallfPBl ar y| Wherein whepsaid copppund of Formulabis cerseseied bk fe forswiaer ocycl yl  and
het erocycl ytal kyl portions gee optionally substituted wth one or nore
groups i ndependently sel ect eb% rormg oxo, hal ogen, cyano, nitro,
trifluoromethyl, ditluoronetfdxyy trEflucromethoxy, azido, -NRL3SO2R 8,

-SOZNRI SR 3, -C(ORI S, Rt s, -OC(OR15, -NR13C(O OR18, -NR 3C(O R15,
-C(O NRL5R 13, -NR 15R13, N ° :
R? N
| " | |
feos7] . and R? is other than Q or Z, then E is not a benzofuranyl, indolyl, quinazolinyi,
quinoliny}, or isoquinolinyl ring. .
[0098] In certain embodiments, provided are compounds of Formula 1
i Re.
X’ Ave
RUSX |
R\’;Ef\\G
B
A
1



-igRI 4C(O) N15RI 3, -nB4C(NCN) NR15R13 _ORI'S, aryl, heteroaryl, arylalkyl,

het eroaryl al kyl, saturated or partially unsaturated heterocyclyl, and

het er ocycl yl al kyl, and wherein said aryl, heteroaryl, arylalkyl,

het er oaryl al kyl , heterocyclyl or heterocyclylal kyl rings nay be further 17

WO’ 2007 257 PCTI.US2006/ 0 sybstituted with one or, nore groups
sel ect éé&ﬁ) om hal®8g& Vatﬁ%&?%ajﬂ?ﬁtes’@ygﬁng?%alw nﬁe Farlﬁéli‘%?ﬁ,f? hyl , P

di fl uorrgemiohy! . twhetdipor omet hyl, al kyl, al kenyl, al kenyl , saturated and
partially unsaturated cycl oal kyI ,saturated and partially unsaturated

het er od@101], NRYSRX3 @(ﬁﬂ))@ﬁ@orﬁ]@%?] each rtmis independently Cl-C4

al kyl , at ed |.l'y unsaturated cycloal kyl, trifluoronethyl,

di fl uor[ﬁlll hyl , o(?SfI\?EIB omithyl; [0088] R Rb and R are independentiy H,

al kyl, [pdHBPY! . 3 fprsbnts & Alstd aln%&iedoﬁﬂtﬂr@drxs s fbefed herdant ingl kyl

sat ur at ed or partially unsaturated heterocyclyl, aryl, or het eroaryl , [0089]
or NRR'[0#HMhs a 3B nenbered heterocyclic ring havi ng 1-2 ring nitrogen
atons and opti onal Y, substituted with (CL-C3 al kyl), 10090] or NRbR forns a
5-6 menbered het erl 9AC|IC ring 3% ng 1-2 ring nitrogen atons; [0091] | is
0, 1, 2 or 3~ 1 mi 3, or 4, [0093] nis 0, 1, 2,,3, or 4;
[0094] g is O, |1, .3, 4, ] and [00951 pis O 1 -or 2; 100961 wherein
when. said co of For a-Niis represented by the formula Rs n RAN FO
NJ [0097] and R3'Ys @'her tha Q@‘f Z, then 'E is not a benzofuranyl,

i ndol y], quinazol bfg2, qui noID3an or isoquinolinyl ri ng. [0098] In certain

enbodi nents, provided are corrpounds of Formula | Ran r\' A E
12
(R'2), (R12) R Y
\/ Jg
& n
O
8.____:{{5 D4 D .

[06105} XisNor CH;
[00106] D', D? and D? are independently N or CR'%;
[60107] 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 CRY;
{00108] D’ D% D’ and D' are independently N or CR", wherein at least one of D’, D¢,
D’ and DYis N
[00109] R'is H or alkyl;
[00110) each R® is independently halogen, cyano, nitro, trifluoromethyl, difluoromethyl,

fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -SR® .OR",
-COR”, -C(O)ORY, -NR“C(OYOR™®, -OC(OR”, -NR™SO,R', -SO,NR"RY,

NRMC(ORY, -C(ONRPRM, -NRPC(ONRPRY, -NRPCINCN)NRPR™, -NRPR", alkyl,
alkenyl, alkynyl, saturated or partially unsaturated cycloalkyl, cycloatkylalkyl, -S(O)y(alkyl), -
S(O),,(CRBRM)q-aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or vpartially
unsaturated  heterocyclyl, heterocyclylalkyl, -O(CR"R")j-aryl, -NR“(CR"R'%)q-aryl,
-O(CRISRM)q-thCI'O&I}’l, -NRB(CR'3R14)q-heteroaryl, -O(CRi3Rl4)q-heterocyclyl or
NRP(CRPR")-heterocyclyl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl and heterocyclylalkyl portions are optionally substituted
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RL,N~ Ro ~mGB 1 J 18 10099] and solvates, netabolites, and

phar maceutically acceptable salts thereof, 1001001 wherein: 100101] Ais O
C(-0), S,.SOor SC2; [00102] Gis Nor CCN 100103] B represents a fused
6- menber e‘ﬁoéwm?%sﬁg or a 5-6 nenbered heteroaryl ring; PCTOS20M[04@31s (R12) i
(RI2)i ~LD pi D3~D2 D3.D2 (R12) (R12). (R12)i D4 Ds O IDa D D6~D5 DAr
D5 , or DLD5 [001051 Xis N or CH [00106] D1, D2 and D3 are independently N
or CR19; [00107] D4 and D5 are independently N or CR19 and D6 is 0, S, or
NR20, wherein at |east one of D4and D5 is not CR19; 1001081 D7, D8, D9 and

D10 ar @ith ndap esrd aidrt Y ghdugy ﬁﬁaﬁndenﬁyr Sdlgbtedt ﬂoﬁ&séxoonﬁalﬁéenp7cyaﬁ§ nig® and D10
cyano, e (FOraReRol . FORTIRERE: e, rNBOSORe YO B onet hoxy.
di fl uor@(@kﬁp;Q(O)DRfsf LOO(@BEY, huxfc(amnf& NI8RJ(&)R”,O?,‘(O)NR€R@ RIR*RPC( O) ORL5,
- 0 0 NATE OGRS o RN S R RS O, el
al kynytaturaiatl wnd tpedially upsatirated hytetmnﬁcayluami Merogacl}d)ﬂhﬂyhnd wherkinadaidydral] kyI
(0 DAL R, ™ Bl e 8B
het er osnbstitpted| with one ©f GRIS Rid) s aﬂepteﬂ ﬁﬂﬁlﬁ(o@ﬁiﬂ.&&ﬂd):ql agyghq, nitro, az:do,
fluoromethyl, difluoromethyl, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, NRR'* and OR'®:
[0B111] each R? is independéntiy Q, Z, halogen, cyano, nitro, alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl, heteroalkynyl, saturated or partially unsaturated cycloatkyl, saturated
or partially unsaturated heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
trifluoromethoxy, difleoromethoxy, fluoromethoxy, tfiﬂqoromethyl, difluoromethyl,
flucromethyl, OR", NRPR'S, NR¥OR'S, NR’C(=0)OR "%, NR"*C(=0)R'S, SO,NR'’R'S, SR”,
SORY, SO,R”, C(FO)RY, C(=0)OR", OC(=O)RY, C=O)NR'R'®, NR"C(=O)NR'“R",
NRPC(=NCN)NR'*R", or NR'*C(=NCN)R"®,
[00112] wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl and heteroarylalky] are optionally substituted
“with one or more groups independently selected from halogen, oxo, cyano, nitro, alkyl, alkeny!,
alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, saturated or partially unsaturated cycloalkyl, -
saturated and partially unsaturated hetcméyclyl, aryl, arylalkyl, heteroaryi, heteroarglalky!;
trifluoromethoxy,  difluoromethoxy, fluoromethoxy, triflucromethyl,  difluoromethyt,
fluoromethyl, OR'’, NR¥R'®, NR"OR'’, NR"’C(=0)OR"®, NR’C(=O)R'®, SO,NR"R'S, SR",
" SORY, SO,RY, C(=O)R", C(=0)ORY, OC(=O)RY, C(=O)NR"R', NR"C(=O)NR'R'’,
NRPC(=NCN)NRRY, and NR"*C(=NCN)R'¢;
NRS

/lkN/ N\}:
|

[00113] Qis R® ;

[00114] Z is selected from

R10
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-O CR13R14 hetero 1, -NR13 CR13R14 hetero 1, -O CR13R14 heteroc cl | or
-NR15( CR13R14) q heterocyclyl, wherein said al kyl, al kenyl, alkynyl,
cycl oal kg‘ly arél aryl al kyl, heteroaryl, heteroaryl al k? ) heterocgcl yl and
het er ocy Y ORMT05925hor ti ons are optional Iy substituted PETHS?MSBFEE]DS7
PCTI US20061044431 w th one or nore groups independently selected from oxo,
hal ogen, cyano, nitro, trifluoronethyl, difluoronethoxy, trifluoronethoxy,
azi do, -NR13SO02R18, -SO2NR SR13 -C(OR15, -C(OOR s, AC(O R13,
-NR13C( O OR78, NR13C(O R15, -C(O NR15R13 NRISR13, NFL 14c(O NI 5R13,

N14C( NCN) NR13R 3 FOR15 aryl, heteroar ?f, aryl al kyl , heteroaryl al kyl ,

saturated and parggaal | y unsat IRt eg helep oc yl R"and heggrocyclylall cyl,

and wherein sai drl N heﬁégr ,%ﬁy al k- t er oar yF , hE'throcycI yl

or heterocyclylal ky} ryngd.my be fuynther sulsti with o Ur{,prmre

gr oups [68jct ed fromWal ogén, hydr¥xyl, cyano, Wtro,* azido, Wfl dorpomet hyl,

di fluo hyl , i r J, al kyl, al kenyl, al kynyl, saturated and

partia W&]unsat%{da%&etgﬁg&(%a kyl, saturated and Qart ially unsaturated

het er of0P3LT]l , NRWSRIV arcdndepédstentlylO09RY 8, SQCYORERRY, CRIRbar@ent |y Q Z,

hal oge no, Ui 7,3} 8k speal kynyl, heteroal kyl, heteroal kenyl ,
mm;i/d A YL § %@%{bgcﬁi &al?ﬁk

het er oal k satura artl y unsaturated cycloal|yl, saturated or

part i af00}19nsat upravided that whescWds ) NRa By BO, enSfathry V, is GBIRT, aed v |

het er o | tyl I ® 0, ' igeor omet hoxy,

triflu r'%h hy?/wﬂ?’i?‘%{r)gﬂkt’gﬁb&ﬁoﬁgt?‘%ng?ﬁ?{?%%%‘c%g BRI6 NR SORL,

NR 5C( (§0tR1] | NReasE(R%)R%L@, e R asRigleprensly hyitpees, trifbprasethyd( aliy) |

C(=0 %mgg{p:m-mﬁlﬁﬁ@y F = 16R 7, or

NRI SC{=NCR) RI6 . 001121 4 rﬁ‘?‘ﬁy@%g?‘%%‘f%‘%“ﬁta kg!r‘ﬁt/tllr?%gt yn%ﬁ%e &roal kyl

het er oatviedirl heteroprr,obtrrpanylalkyl. corc hesgoryriylatigy evhsesjie |spid, allply [eyclapligylal ky!

het er Oggpbocyidl, Hﬁi,ﬁiﬁﬁfk}(rl, aete¥daril] RetbtBidyRNGA, | ahdShERsbdyciifE)) a6 bPtidhagy, or nore
y" se

groups | ndeFend_ent ected from hal ogen, oxo, cyano, nitro, alkyl,
al keny Fubstised pith onden BPHRIps indeediemly selssipd rame oe-dwlagshyalicyl slitearlat ed or
parti ahikynglNsRkrdfedt 8@ pxGihipA kdthurated SPEIEIRIE dataRtbdPad patihlyy WRGalaERt ed

het [yl | | al Kyl , het, , .h y [ :
LT OBttt el AR ot o o R, SR r | SEPURS: 1SR,
di f | UopaIRkmNYhy], T | AR, mﬁé‘om@!ﬁgém o ddFo&od, NR :ﬁﬁi&&?}léﬂggrf QRS

NRL5C( =%R 6 5AOPNRISR 6 SR S,” SOWS,. SO2R15r C(=O W5, C( ) OR15,
C( =6) NRTBRamethory zégonpry b Retsroanyr sy latod nistgragey h,aaﬂémﬁosrs(lywiwy R16: NRe
~~j ~ [00122] R? is hydrogen, halogen, cyano, nitro, alkyl, alkenyl, afkynyi, saturated or

partially unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclylalkyl, -NR'*SOR' -SO;NR'R',
-C(O)RY, -C(O)ORY, -OC(O)RY, -NR'*C(O)ORY, -NR'*C(O)R'®, -C(Q)NR''R'S, -NR"R',
NRC(O)NR™R", -OR, -S(O)RY, -SOR”, or SR, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, beterocyclyl, cycloalkylalkyl, aryl,” arylaikyl, heteroaryl, hetercarylalkyl, and
heterocyclylalkyl, are optionally substituted with one or more groups independently selected
from oxo, halogen, alkyl, alkenyl, alkynyl, saturated and partially unsaturated cycloalikyl, -
saturated and partially unsaturated heterocyclyl, cycloatkylalkyl, cyano, nitro, trifluoromethyl,
diftuoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -
NR"“SO,R'S -SO,NRP R, -C(O)R", -C(O)OR”, -OC(O)RY, -NR*C(O)OR '8, -NR"’C(O)R 'S,
C(ONR" RS, -NR¥ RS, -NR’C(O)NR!SR", -OR"’, -S(O)R", -SO,RY, SR'?, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, and heterocyclylaltkyl;

[00123] R is hydrbgen, alkyl, alkenyl, alkynyl, saturated or partially unsaturated
cycloalkyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylatkyl,
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RIO)N~N Y' 2 [00113] Qis Re ; 100114] Z is selected from 20 WO 2007/ 059257
PCT/ US2006/ 044431 Re Res a Rea\ Rea Re a Re Ra~N Ra | Ra~N RYN R [00115]

v_> TCv.wvt 5N C ~N;,;" [001161 and tautoners thereof; [00117/] Wand V are
i ndepend&¥@ PSPTRF92RR6, S, SO, S2, CR7R3, CR8RI9 or C=0 PFG’@@&@QU“#"?% S, SO

S2, CR7CR, or CR8BR9, [00119] provided that when Wis O NR6, S, SO or SQ2,
then Vis CRBR9, and [001201 when Vis 0, NR6, S, SO or SO2, then Wand Y
are each CR8BR9; [00121] each R6, R8, Rea and R9 are independently hydrogen,

trifluoronethyl, alkyl, saturated or part ially unsaturated cycl oal kyl

sat ur atheteiroary!, pmtetoaa&l'lalityl,l hetatogyciylalilylh eN&/ ﬁ?ﬂ@r% -l‘ﬂ?u'yC(O)Ré& RV.I gr -

het er o , e rm:::,ia o e k I
cycl oaﬁ(yl’ Wh%ﬁe%e{agig J‘M"P’w Qk}n’?‘ éewwhet er me‘%ﬁ‘ap‘g r iyl and
het er o@dalp dietarparsls hﬁtsmndﬁdwu wet&slmslrlﬁlﬂ(mk are wtlonalbnwbmmm mathgmwps

d |
ot ot at S Elolp? BafehRhuly B drom B2 %F’Eﬂr A iyl Sy, sBickieiho |
unsat umpattiely iwasagyrated c| gcloaliyk| caty | aRd | PW&“X) qﬂFQﬂFIBted OFiegrocFlyS R16,

SRS, SRyt SRS mitd  idbhttOh RIS mfhuor&h&hﬂoft%%nﬁ%ﬁyl hbélﬁﬁnﬁ’ﬁﬁvw‘y'

quoro uororrethaxy, trif L uor ope hoX ) téroaryl,
aryl al idjfluorameathoxyatriffugranyethoxyn azidet BROEFERY | 8 ié f@@m RAUDOR My dr ogen,

hal ogen i BKWNR!S Y leOINKEYRY, NREFRIY d wially
unsat ur at §§ TIR %EQ?OE tur d Ror parti afll}dy Idnggt u?gitieg%eqtﬁe)?%cycl yl,
cycl oalR/falR )R =ar yaryl, haylatiohr yheteregrvler batermesdiglinl,  and

het er ogy ga*% - NRt 5802R16 SOZNR15R16 -C(ORD51 -C(OOR s, OC(O)R 5
NR1SC( O OR1 S

E’RQR}G C(ONRI5R 6 ISR 6 NR sC(ON (16817, -OR1S5,
-S(0O) R'[ 12dpR sobR” e B tagetherith theiatprey Ryvhichyihey ate attaghedform a 3 te Y@ | oal kyl |

het er oGyd&hBited seifdteddriiteally !lhsat@ith’d hmr@éﬁiyamg apnd?ﬂnf&aﬁwhg one or more
heteroaré‘pal kél and heter cycl yI aI are gﬁilona |y substituted wth one

or fsrcérﬂ'g WaPEslsaid carbogyctic apdeny | |
al kyny thetefRidlicarinpe qwdp@@fauy ah&;smnms\a&lu bié O nieye hﬁﬁbkyﬂdcpendenﬂy selected

from oxo, halogen, alkyl, -alkenyl, alkynyl, saturated and partially unsaturated cycloaikyl,
saturated and partially dnsaﬁ:reted heterocyclyl, cycloalKylalkyl, cyano, nitro, trifluorémethyl,
diflucromethyl, ‘fluoromethyi, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, aryl,
OR'%, NRVR'®, SR"*, heteroaryl, arylakyl, heteroarylalkyl, and heterocyclylaikyl;

[00125]. or R” and R® together with the atoms to which they are attached form a 3 to 10
membered saturated or partially unsaturated cycloalkyl or heterocyclyl ring optionally
containing one or more additional heteroatoms selected from N, O, S, SO, SO, and NES,
wherein said carboeyclic and heterocyclic rings are optionally substituted with one or more
groups independently selected from oxo, halogen, alkyl, alkenyl, alkynyl, saturated and partiaily
unsaturated cycloalkyl, saturated aﬁd,parﬁhlly unsaturated heterocyelyl, cybloalkylalkyl, cyano,
nitro, triflucromethyl, difluoromethyl, fluoromethyl, ﬂuoromcthoxy, difluoromethoxy,
trifluoromethoxy, azido, aryl, OR", NR‘SR‘G SR, heteroary), arylalkyl, heteroarylalkyl, and
heterocyclylatkyl;

[00126] or R® and R? together with the atoms to which they are attached form a 3 to 10
membered saturated or partially unsaturated cycloalkyl or heterocyclyl ring optionally
containing one or more additional heteroatoms selected fiom N, O, S, SO, SO; and NRS,
wherein said carbocyclic and heterocyclic rings are optionally substituted with one or more
groups independently selected from oxo, halogen, alkyl, alkenyl, alkyny!, saturated and partiafly
unsaturated cycloaikyl, saturated and partially unsaturated heterocyclyl, cycloalkylalkyl, cyano,
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saturated and partially unsaturated heterocyclyl, cycloal kyl al kyl, cyano,

nitro, trifluoronmethyl, difluoronethyl, fluoronethyl, fluoronethoxy,

di f | uor ongt hox trlfluoronethoxy, a2|do - NR SSOt6 _SOONRL5R16, -C(OR S
-C(O OR s“"’@%’ B7S> - NR15C(O) QR18, -NRI SC(O) Rc6 - C( ORGIBFOB/0444FR 5R16,
NR 5C(ONRI6GR ', ARs, S(OR S, -SO2Ws, SR's, aryl, arylalkyl,

het eroaryl , heteroarylalkyl, and heteroeyclylal kyl; 100123] R10 is hydrogen,

al kyl , aIkenyI al kynyl, saturated or partially unsaturated cycloal kyl,

saturated or Eartlally unsat ur at ed heteracyclyl, cycloal kyl al kyl, aryl,

aryl at kjtro,  tifuopgmethyly 1 ifyorpmethyly Uipwomethila 4 Buoroniethoxgar Jifluoromethoxy,

het er o CoXMBINGY/PRS- - 5Ri 6, or
OR15 ?lg\%ﬁrgﬁms)g%%w b at I?gﬁyfll éﬁi%e@a@ﬁt gg“l%?/g gﬁ%’ero]c;%{] yl,

cycl oalheterasyedylplkylar yi . arylal kyl, heteroaryl, heteroarylal kyl,

het er qum]\ al kylr ROGRY nwttbgmérwm&w@&bmk W @ﬁ.cmmeb 2P Bitddhed fORK @ 36Q9PS
I ndependently sel ect ed from oxo, hal ogen, al ky | kenyl, al kynyl, saturated

and pdnemberadysaturaded oripartislly eprabuated Werosaszﬁ Figg eﬂﬂ%mﬂy GemtEiniRBIope DFfERer at ed
het er 0G@ki¥hal he@bﬁioﬁﬁlsznﬁé@a Fisin N3]0, B0} &t NRY, iWHek S4i® thBitocyclic ring

di f1 uor,omet hyl , quoronethyI quoronethoxy, dlfluoronethoxy,

trifludf SH%?H%BW“ shtfedgwith ﬂpassmsm@mmﬁ%'v selecieyt fiom o, dyelggen;
- OC( O) Rl Ryl Saturabddland( EAridk mﬁt@am@abﬂw&m andl ey NRr 6Rn,

- OR15, R yl al ky het er o

het ero&l’@?"é’? E“&W Het’éﬁ“@é%f%yél IPW" [@ﬂ’zﬂ'ﬂb‘?mﬁﬁﬂ‘é’ d ofgisther with

:)g(rat :’i;fmﬁ;r nsat ’Iuﬂ?r&rh&hoﬂé?:) aﬁﬁyamﬂmﬁn%rﬁﬁ@y’;&c%nt ai ﬁ?ﬁgﬁ ﬁﬂg?t (rargr gr

addi t i v*‘ﬁ‘@?&ﬁ@&ﬂgw ?‘@B@’éﬁ'ﬁ‘%’k w@y@rm@é S and NR6, wherein said

ear bocyjoo128and. ohBF eddRIPctogethed wgsthara&ampb nhiivhl they £e bdchéd il a8 dohoone or

21 ky ny e O ek SRS PR e § ﬁéﬁmﬁamégtoa?é%‘rﬁﬁ?%ad

|toar]E : aldd;htuonsam'mtoad shlettedﬁa?]ﬂ:(yﬂ),,s GgDcBOaJtmq/NE W?Hmnmymgmtenjcwlm ring
rifluarog [ O uor 0X

di fluor Bnﬁnﬁ?{'@yfl sutfsg#"l];eﬁ’g‘? %Rrre”?%giflﬂ oré nﬁe%dem%ﬁe%&ﬁ? b

het er oamggﬂ,, alMuyl, alitypil, shtutMijﬂarh&llykgdsatumtad dyatoelkgbwelruydtal !rr;dl parl[tﬂ@1251 or

R7 and

rrenberelﬁls% ?'g%m\cl)m tl’ﬂ q%f s’atc anot e'a' hey rﬁ?'?g{ a?' ﬁql"%%%?@gl t:’)I ﬁg
opt i onaﬂldoyomathm,t ﬂumomg:htme daﬁlummqhadrdtriﬂmrmmﬂkmwemdn amg, OR'eNRIR'f,r om N,
oot on ot TR e, HSESIAR el sERHROBYERLE, S0° NeLerpovey e T nop are
oxo0, ha0otRsg, aI Ieydh, Rlélrskmdgﬂepdaiﬂkynlpgt;n, sganu,rratre,ctnﬂmpuﬂm diflupromethyl, - -
" fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -SR"’, -OR”,'
-C(O)RY, -C(OYOR",; -NR"C(Q)OR’®, .OC(O)R"* -NRMSO,R ", -S8O,NR"*RY; NR*C(O)R”,
" -C(O)NR™R", -NR"C(O)NR"R™, -NR'>*C(NCN)NR"R*, -NR"*R", alkyl, atkenyl, alkyny),
saturated or partially unsaturated cycloatkyl, cycloalkylaikyl, -S(O)u(alkyl), -S(O}(CRR*)q-
.a.ryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially unsaturated heterocyclyl,
heterocyclylalkyl, -O(CR"R")g-aryl, -NR'(CRVR')garyl, -O(CR"R")cheteroaryl,
NRP(CRPR") -heteroaryl, -O(CRR'%)-heterocyclyl or -NR'’(CRYR™);-heterocyclyl,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl and heterocyclylalkyl portions are optionally substituted with one or more groups
independently selected from oxo, halogen, cyano, nitro, triflucromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NR“SO,R'®, -SO;NR"R"”, -C(O)R'’, -C(O)ORY, -OC(O)R",
_NRIJC(O)ORIS’ _NRISC(O)RIS, C(O)NRlsRla’ ‘_N-RISRIS' -NR“C(O)NR‘SR”,
NRMC(NCN)NR“R¥, -OR", aryl, heteroaryl, arylalkyl, heteroarylafky!, saturated and partially
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unsat urated cycl oal kyl, saturated and.partielly unsaturated heterocyclyl,
cycloalkylalkyl cyano, nitro, tifluoronethyl, difluoronethyl,

fl uor onet h quoronethoxy, di fl uoronet hoxy, trifluoronethoxy, azido,

aryl , ‘gﬁﬁp?lg’é‘i’é TSR', heteroaryl, arylalkyl, heteroar PCIUSI06/044431
heterocyclylalkyl [001261 or Rs and R9 together with the atons to which
they are attached forma 3 to 10 nenbered saturated or partially

unsat urated cycl oal kyl or heterocyclyl ring optionally containing one or
nore additional heteroatons selected fromN, 0, S, SO S02 and NR6, wherein
sai d cemsiocyesi hateraens!hearal hﬁtgretb)'rcbflirlkﬁgsncttwém@i@t $a<'9=hat)4i:yhmmt teotallylwi t h one

al kyny%wg&r?%r tehgg ggﬁﬂ I§ atr{ﬂl at eg)bgyﬁcjzl{agéralg @uﬂ'; g?% :%]’
parti atore mtsalp@tecbﬁoméﬁbgmwmyxyl wm,@am{y:r—lém@bmmmh@ﬂumnml

2007/ ﬂahwjl H%F}Fﬂ

fl uoroﬁeﬁﬁﬁ%ﬁﬂ Hﬁé@%hoxéﬁﬁglﬁa&gﬁ%dnﬁdh v tri uomgéeédf!u%sﬁ'y azi do aryl,
OR s, MR!B@VUMESMMWM-INRaRyIﬂM@‘I ; heteroaryl al kyl, and

het er ogiggsoyl al kyﬂ{rsa{lg)ﬁﬂ!?a]gm pcﬁ@mapﬂy&&ntdggﬁ(?hgf with the atons to which

they are attached,form nbered sat ur at ed ore‘gartlally

unsat ufo93h het RO Ryftog‘?% VBB’(‘?‘QE@NSW sbishahey atg atprsed formy saivrgerti t | onal

het er ogt gmaﬁﬁluﬁs&.ﬁﬁkea rcgmbmkynqor Satusitd 90Paridfly NRGatuaRa" RitdtoS A1y ring,
heterocycljc rin is optjon substituted W|th one or, nore. groups
i ndepeRBERIN spdsaiod cexe aﬁ‘ﬁ’b?ﬁ erogyehyd gemions apeoprionally subspituted withy 9y ¢ or

sat ur ajqReb @behsRAddpbiiehity sl Woni BlogeiCdyard, iitto, triflortnaddsdl, disbroedal |y -

unsat urat ed heterocycl |, cycl oal kyl al ’kyl cyano, nitro, trif]uoronethyl,
Gi 11 uoPURFETEYL Tuordrstiay: Hgﬂuorqwlmf HoReti) aalflwqao%l R

L rifl ummn’z Kl}mozl R lntvcm OR®Y$0,NIRR! Bk 5, SRYRIGR, $°§‘}§'31§‘§; f@(&@)d %?gxéo cﬁ(‘%' al kyl, ]
etero y e yla or an together wit
t he at %ﬁ%;% f"ﬁr“&% Eﬂ’ﬂaéﬁfqrh?lg& to 10 nenbered saturated or
parti ajdoy3zgnsat ualimd‘ hﬁd&t‘b@wlmdepéddamyoa; laqml me@qnilaynyl NBet&B4Ikyl] Nore
addi ti gnal gerr?roat 0 sel ect‘%g fromN, i % and NR6, V\hléjl’ﬂ(EI n said
hetero 3 Pr Baely iR SHoBIR SFuRisA or prtiaths
i ndepenﬁkaﬁi'dtgd smtemiyelg}l f bﬁﬂballmnqhalae_g,em:ylalaj(lkyﬁeterairkenuétemﬁﬂﬁm}(| or
satura rti saturate atura ally
nsat uPareaRRR vt 3R i), Aoy Sy FRSEHT FbaR ket hy1
di f | uoaiymyiyikyl, hétbrumyb hmﬂmﬁylalﬁy!,mdmwwmylalkgﬂ vt wptiamaty Ism)smuted with
trifluordmethox azi do, OR.5 SR1 SR15,. het erpa yl al kyl,
het er oSP%/1%| E&?Fé/ %Wh&?&?%é%‘?yf‘%ﬁ?{w 5°-'“ [Bglﬁfiaé“ea%lc rpilymyt éé{?rﬂﬂg%endent 1y
hal ogeheteropikergy], hettroalkynyl, Sdturated naidhpartialty uhwsaraed tdyyloalkyl, saturated and :

partially unsaturated heterocyclyl, aryl, hetercaryl, halogen, oxo, OR®, NR°R®, Nﬂ‘OR",

NR'COR®, NR’COR®, SONR'R", SR", SOR’ SOR® S-8-R%, CEOR’ C(=0)OR’,

OC(=O)R", C(=O)NR'R®, NR"C(=O)R", and NR*C(=0)NR'R",

{00133] or any two of R, R and R" together with the atom to which they are attached

form a heterocyclic ring optionally containing one or more additional heteroatoms selected from

N, O, §, SO, SO, and NRS, wherein said heterocyclic ring is optionally substituted with one or

more groups independently selected from oxo, halogen, alkyl, alkenyl, alkynyl, saturated and

partially unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl,

cycloalkylalkyl, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,

difluoromethoxy, trifluoromethoxy, azido, aryl, OR® NR'R®, SR®, heteroaryl, arylalkyl,

heteroarylalkyl, and heterocyclylatkyl,

[00134] or R™ and R" together with the atom to which they are attached form a saturated

or partially unsaturated cycloalkyl or saturated or partially unsaturated heterocyclyl ring,
24



fluoronet hyl, fluomethoxy, difluoronethoxy, tifluoromethoxy, azido, -SRIS -
-OR$ -CORD5, -COORs; NR4A4C(OOR18, -OC(ORLS -NR 4SO2R s,

_SO2NRI SN"L}E} N_§14C:5(7 JRIS -C(ONR 5Ri 4, NRI3C(O NR 5R14, - 13 CN) 15R14 NR'
R 4. anyl 0 al kynyt, saturated or partially unsRETPS2086048431| oal kyl ,
cycl oal kyl al kyl -S(O)O(al kyl), -S(OUCRt 3R14)4- aryl, aryl, arylal kyl,
het er oaryl , heteroaryl al kyl, saturated or partially unsaturated
het erocyclyl, heterocyclylal kyl, -OQCR13R g-aryl, -NR75(CR13R 4)q_aryl,

-Q(CR 3R), rhet er oaryl, NR13 CR13R14)q het er oaryl
- 0( CR7 3Fcejny swid talievboSaeiaplkyb and hetemeygly! Fre Aptionally spbstinesed, with apgearaneresai d

al kyl @dﬁermae @m?xge:ecﬁucﬂmlﬂm gen, Adydho, Miry) &hﬂ%bom 1 CG#REKImethyl
het er oa ylai kyl erocycl and heteroc clyl al kyl Eortlons are gptlonally

subst i tHnoRReinlh B‘Pf@mﬁﬂm?%r@ ?TGG‘S@O’% rf&gb%‘ﬁﬂ’@ﬂ@l% c*ed G& o HFoko,

hal oge n(ﬁm:tﬂb m W af t hoxy,
azi dg %Ei‘g%ms R15R1’.3 ORI 5SJS%%‘70)( d:ﬁ‘\kl%sﬁc?q ORys
- NRL3C(@EROR WBE =PP NR15R' 3

NR14C( mjydeRl 15 QREF,, v hetarbatlod) t
saturalt\ded and paﬁlal I y3 23 v\gk&%%%llgggfg%h?et Pgif%sg%&glg?%?ﬁ ﬁrat ed

het er ocgraiad oty pertiply SREEArRtpy (cxfiRalky), satraiGh Or crartially; ypsatprated lrmr@,qyekxhw
aryl al kigbloalkiigikor, ggflyh?lahéﬂ,,he&%ﬁloﬁétﬁbﬁ-&lawyl F&t}%ie%“%ﬁi()éil@i,%er&h Rgig nmay be

further substltut r nore groups select rom hal ogen
hydr oxylik¥hc yalfenshi affgnyly 2 cydoa 'fM"uoft“B’l'i’é pATTiRllYor UpsRRRRd  heterocyclyl,
trifl ucuyemkhy 1 Myﬁyhmygawlﬂem&ylamtma%@s@w@r ama:lphunauy
unsaturated .c l'ﬁ% sat urat ed, .and @'é néunsa urat g? get er o ycI yl,
NR 5R13Y P50 P5 JROTR B fnEePED ‘Bé by etk Wiy kyl ,
?r [ 00 liiekoaRHg - aaﬂrﬂle&njlpgﬁtebmwl I K fsaﬁirmahtands pﬁ:fial\‘(ghumbattu’aea &ychoalidyl,ached
orma s rate artia ns rat cyc or Sa

parti alﬁa&%‘ﬁﬁ cﬂPaJﬁ%lHP ME#VPC eld\ﬁﬁ%l:o ﬂ Eé?%’"af”@l ﬁu’ﬁ‘{‘g‘al kyl and
het er oyRIOR®, mwsm@onhtsoanmmsamsm;m SSHRE, OFEO)R®, CEDORYr OUpPS
I ndepe f.r. C enitro, trlfluoronethyl
difl uo;}g =Hr] |’&£WW§%‘?Q'§§°%% , di fl uoronet hoxy,
trifl uojotsy hoxy or &7 dad R'R apgedier withiRthRtatomNR Gidch Nty GER RhiachdR fG6RA,
SO2NR' Rh SCp O NVWR',
NR C ~OPETa O RSy, SR SoTIoB b & oo vama oSt Bhhones ) 1
al kyl , ridgkohgrein saidla}dq&lcychdkﬁrandhktwopyclﬁeteemm@h#dwsum witbahekgrnybrp
saturated or. y t k [ Ofpart i y
oLt RO R0 AR R s, SR ALY
het er oaflucrahdtiyi, ﬂuorom&toay,odlflubmmlhwy,,mﬂmmmethosw azida, kapo, (Hl‘kéﬂVR,,
al | ey Nyl RRTES Y, NREEGRE S NIRY, GXE SO kyb A ls R, c=0)R?, C=0)OR®,

OC(=O)R®, CEO)NRR®, NRAC(=0)R®, and NR*C(=O)NR°R";

[00137] each R' is independently H, halogen, cyano, nitro, trifluoromethyl,

diftuoromethyl, fluoromethyl; fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -SR**,
ORY, -C(O)il‘s, -C(O)YORY, _NRHC(O)OR'IS, -OC(O)RY -NR"SO;R'S, SONRPRM, -
NRMC(ORY, -C(O)NR'RY, -NR’CONRPRY, -NRPCINCNNRPRY, -NRFR™, alkyi,
alkenyl, alkynyl, saturated or partially unsaturated cycloalkyl, cycloalkylalkyl, -S(0)(alkyl), -
S(0)(CRPR)-aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially
unsaturated  heterocyclyl, heterocyclylalkyl, -O(CR"’R'")aryl, -NR™CR™R")aryl,
-O(CRPRY)-heteroaryl,  -NR'*(CRPR'Y),-heteroaryl,  -O(CR“R")gheterocyelyl  or
NR™(CR"’R");-heterocyclyl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocycly! and heterocyclylalkyl portions are optionally substituted
with one or more groups independently selected from oxo, halogen, cyano, nitro,
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aryl, arylal kyl, heteroaryl, heteroaryl al ky, and heterocyclyl al kyl are
optionally substituted with one or nore groups independently selected from
al kyl, al kenyl, al kynyl, heteroal kyl, heteroal kenyl, heteroal kynyl,

sat ur at ec}"gﬁéo"ﬂlé?ﬁ’al |y unsaturated cycl oal kyl , sat ur at ®ETAFR006(944461 al | y
unsat urated heterocyclyl, aryl, heteroaryl, hal ogen, oxo,- OR, 1VR Rb,

NR OR' NR CO2Rb, NR COR', 5NR R6, SR, SOR, SO2R, SSS R, C(9R,
C(-OOR3, OC(-OR, C(_ONRRb NR C~ORb, and.NR C(=O NRbR', [001331 or
any two of Rt$, R16 and R 7 together with the atomto which they are

at t achetfluofonrethyd. hidflwropstbbi mifhgrapthonal dzide o NBIS0R' 0 nSOaNR R P2

addi tig e 0 ¢t egdn i3 Qe $ b, NRG arein said
het er o%l}c’ Ircf(ﬁ | s!r(;&)?@)]ﬁal’l &RSE"SQ? Ut g’é{ ?mz(?r?gg’n?@t]ﬁﬁn%m%iﬁ%s‘
i ndepeARNCIONRERSL -2 IGONGNING, "Riva HOR Enaryh ihetgroary] amimity), hetekgamlilkyls at ur at ed

oo DB o BRSPS LA BRSO ARG i 1 o

di f | uohetemotityly |arylélkylo hetemanylalkyls heferooyniy! hayxiteterogyclylalion aings ey be further

triflu : i r , r . |,
het er o%@@ﬁw gﬁ% Oﬂg?(g?og %‘TS;%%F‘[?&II , : g@%,ﬂg@ﬁ{ﬁg %\W’%%A'ta%g&ét her with
t he at @noromeihil, difluoremethyle traffuosemrsioylf dkyh atkeest.unllynsth saturatedh and ghrtipily
unsatu Rfatée, tHiated . atinafel SRS s.erocycl yl
ring, U S0 %%557 A3 PEHA BharfiRlch hBikl oty PRI a?'gy * Scycl oal Kyl
and he{®M38} | y| eagh ROpisi dnfigpendertlyb $hiGaualky, \atumtesh or opartialive unggtunateds
i ndepeg ﬂﬂﬁo?fsﬁ&ﬂylf aﬁlﬂblltbﬂ{e?ﬁrﬁ'&ﬂﬁé{@:ﬂ%yl?i tro, trifluoronethyl,

, u

di f 3uoronet Ayl , oronet hy or onet hoxy, difl uoromet hoxy,

triflufAsk hoxyR", Bziaaéd R grecindependentmHalkyl, alieroRialkymel, capmisd onpartiely |

SO2NR' Rhsanhted oRalicy S0 Rated S Prfhally irbai@hibl heeV @R, aryt, kG, C(- O NR RP,
R OO B0 NR o) NRE R Pty st s e @%.*ai”?(i/ﬁp‘m Ransl . al kynyl .
het er o8} QW hetJéFB*a’M?éﬁ?F, het er oal kynyl, saturated or partially

unsat ugesidty cycl @as kv, 3, a;urated or partially unsaturated heterocyc(yl,

cycl oal kyl.al kyl, aryl,_ arylal kyl, heteroaryl, heteroarylal kyl, or

heteroé‘ﬁif1 al kyﬁ'fs%ﬂ?’gi%"gai d alkyl, alkenyl, alkynyl, cycloal kyl,

sat ur afead4sy par g isd, 1y2,ons,airgt @ided het'erocyclyl, cycl oal kyl al kyl, aryl,

aryl al ﬁﬂ , 6{1et er oar ll E_e‘t eroaryl al kyl and "heterocyciylal kyl are optionally
subst i t¢fE48 i ¢ P 5 8F “nore groups independently sel ected from al kyl,

al kenyl[001a5Ky ny| wherbitwiiehahidbmpouh@iof Fermiuietiy reprdieiited bathlsYontlula sat ur.at ed and
partially unsaturated cycloa] kyl, saturated and partially unsaturated
heterocyclyl, aryl, heteroafyl, hal ogen, oxo, ORa, NR Rb, NR ORb, NR CO2RS,
NR CORb, SO2NR Rb, SR, SOR ¥ | e S-SR, C(-OR, C(OOR,

RN
{00146} and R is other than Q or Z, then E is not a benzofuranyt, indolyl, quinazolinyt,
quinolinyl, or isoquinolinyl ring.
[00147] In certain embodiments of compounds of Formula I, G is N.
[00148}) In certain embodiments of compounds of Formula I, 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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OC(=O R, C(=O NR Rb, NR C(=O Rb, NR C(:O) NRbpc, [001361 or R15 and Rrs
together with the atons to which they are' attached forma saturated or
parti al | nsat urated cycloal kyl or saturated or partially unsaturated

het er ocy&@?““%@%& wherein said al kyl, cycloal kyl and H€¥@ISE!99’8‘F4§?1 are
optionally substituted with one or nore groups independently selected from
hal ogen; cyano, nitro, trifluoronmethyl, difluoronethyl, fluoronethyl,

fl uoronet hoxy, difluoronethoxy, trifluoronethoxy, azido, oxo, ORa, NR Rb,

NR ORb, NR CO2Rb, NR CORb, S2NR R', SR, SOR, SR, S-S-R, -OR,

C(=OO0R, OC(=0.R % =0) NR Rb, NR C(~)Rb, and NR C(O NRbR ; - [001371 each
R19 is i ndepende H hal ogen, cyan, nitro, trifluoronethyl,

di fl uoronet hyl , t hyI f I uor onet hoxy, difl uoronet hoxy,
trifluoronethoxy, a2| SlZlB -OR15, C(QRts - C( O OR1S, -NR14C(O) ORI 8,
OC( 0) s3\NR14 %Bﬂﬁn 1% F}}@nﬁf (ONRISRI 41 -NB) 3C(O

15RI 4 ﬁl?llli?l’oJL( NC@NF\’ SR14 N 4 alullgg/llh%% keny al kynyl , saturated or
partially unsaturated cycl d¥i ky , cycloal kyl al kyl, -S(O p(al kyl), -
S(O Vv(CR13R14) g-aryl, aryl, s , heteroaryl, heteroaryl al kyl,
saturated or partial I y _unsa eterocycl yl, heteroeyclylal kyl,

- CR13R14) g- ar yI - NRR5( er ‘raryl, -Q CR13R14 hett rom Yt,
- NR13( CR13R14) g- O(CR’ Rt a) g- heterocYclYl or ~1
NRI S(CR13R 4)y- hB 6 wherein said al kyl, al kenyl, alkynyl,
cycl oal kyl , aryl, het eroaryl, heteroaryl al kyl, heterocyclyl and
het er ocycl yI al kyI pof g~ are optionally substituted wth one or nore
groups i ndependently sel ected from oxo, hal ogen, cyan, nitro, 25 WO
20071059257 PCTI US20061044431 trifluoronethyl, difluoronethoxy,
trifl ufooas#jt hoxywhereindd, Rzmmﬂnafﬁwﬁﬁh&ﬁ’baveC(O)Rls -C(OCR S,

-0C(O NR17 0O.OR1, . NR R N

NRLAC( @%5& 3, gﬁh’ﬂ&“ﬁf’? e EE A m‘ﬂg‘(i?‘g\lmﬁﬁﬁéfé?%%???é tembsred 1y |
het er obetydoadyksithg. In particmlart @abodimeus, Bi ink fusedthizad vngt ed het er ocycl yl, and
hetero | al ky. Cwil h Ly aryl al kyl ,
het er ogﬁﬁ#g'l kyl , i"h%@%"qgl\é\@&?%mt% g‘f’%’%% Oq%‘"{ekoﬁ ri ngs may be further
substituted wth gne &r nore grouyp "gl ect ed from hal ogen, hydroxyl, cyano,
nitro, azido, fKuorlpnethyl, di frret hyl, trifluoronethyl, alkyl,

y’ﬁl |y wunsaturated cycl oal kyl, saturated

al kenyl , al kynyl
and partially unsatur ted dret er ocycl r NR SR13 and OR'S; [001381 each R20

is i ndﬁ(ﬁ?ﬁent |y hg%qn,ea ?&%ﬂfaﬁ%@%ﬁ?%&dr@l | y unsat urat ed

cycl oa trlf uororre uoromne T uor onet hyl ;
X’ | Asg
‘R"\.,N X '
T
e
ST N

[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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[00139] Ra, R and R are independently H, alkyl, alkenyl, alkyny], saturated
or partially unsaturated cycl oal kyl, saturated or partially unsaturated

het er ocycl or heteroaryl; (001401 j is 0, 1, 2 or 3; 100141] mis
1, 2, 3, W 2w7f°5%6142] nis0, 1,2,3,0r4; [00143] q |s @CTAS2006/08443Y or 5;
and [001441 pis O, 1 or 2; 1001451 wherein when said conpound of Formula I
Is represented by the formula R2 A E RAN RO 1001461 and.R3 is other than
Qor 7,, then Eis not a bcnzofuranyl, indolyl, quinazolinyl, quinolinyl,

or isoquinolinyl ring. [00147] In certain enbodi nents of conpounds of
Formula 1, Gis N. [00148R3%n certain enbodi nents of conpounds of Fornula t

R is H [00149] In certai \ ~ents of conpounds of Formula 1, Ais QO
1001501 In certain errbodl memts f§f cohpounds of Forrmula I, Ais S. [001511 In
certai n enbodi ments of Rle of Formula I, Bis a fused 6 nenbered aryl

ring. [00152] In certain ¢nbodi mrents of conpounds of Formula I, Bis 26 W
20071059257 PCT/ US20@610444231 r YIN\ ,r [00153] In certain enbodi nents,
Formula | has theg lure R2 RN\ A E R3 [001541 wherein R, it2,
lii, G A .E and n s ﬁ/defl ned above. [001551 In certain enbodi nents of

conpounds of Fornul a I , Bis a fused 5-6 nenbered
[00160] wherein R', R%, R?, G, A, E and n are as defined above.
[00161] In certain embodiments of compounds of Formula I E is
P
P?
)\Q\ : p¥¢ .p®
Dﬂﬁ..Ds . 04“05 R \Ds )
[00162] "Exemplary embodiments of E include, but are not limited to, bicyclic hetéroaryl
rings selected from | ‘
V(R‘%; (R, R (R 2, R™)
I o
)Q Rzﬂ
sh‘{]
R‘tB s R19 R‘I'B
(R12h
fif” % (N ‘
. » )
R 1o !] ( °)k and -
[00163] whereink is 0, 1, 2, or 3. Examples of R' groups include, but are not limited to,

amino, C-Cs alkoxy, saturated or partially unsaturated cycloalkyl, CN, trifluoromethyl,
difluoromethyl, and flucromethyl. Example of R groups include, but are no.t limited to, H,
amino, C;-C4 alkoxy, saturated or partialty unsaturated cycloalkyl, CN, triflucromethyl,
difluoromethyl, and fluoromethyl. Examples of R? include, but are not limited to, C;-Cy alky},
saturated or partially unsaturated cycloalkyl, trifluoromethyl, difluoromethyl, and fluoromethyl.

[00164) In other embodiments, R'? is halogen.
[00165) In other embodiments, R? is H.
[00166) In particular embodiments, R' is H.
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heteroaryl ring.. In particular enbodinents; Bis a fused thieno ring.
1001561 In certain enbodi nent of conpounds of Formula 1, Bis or s j
[00157] In certain enbodi ments” Fornula | has the structure: FZzn A E R—~
\ r ~3 SYOOVEEIB81 wherein R2, R3, G A, E and n ar e RCI/USIGHBd43above.
[00159] In certain enbodinents, Forrrul a |l has the structure: 27 WO

2007/ 059257 PCTI US2006/ 044431 R2, ASE RAN Ra N [00160] wherein R, R2,
R3, G A E and n are as defined above. [00161] In certain enbodi nents of
conmpounds of Formula Eis R ~ (ths) (RLI)i Xry77 4! pB R Dg~I P D4-06 or
D pe D§06262] ' Eertpinanybodirhedi, RETis $ @fCiECq allylutepartiutar ambodioentsRIP t ed t o,
bi cycl ‘lsc%gﬁn&%:yl rings selected from(R2)I ~ CR2)i (R 12)i (Rz)i
(812)1 N RteRteRleRteRZORte 12 R1 1(RI)R12}I 0 N (R
)k (Rsllooﬁ.ﬁﬂ R79, In(Rrtkinzgmborfiments, R is H or C-Cs afkyl. In particular embodiments, R*

is H, methyl or ethyl.
[00169)] In particular embodiments, E is selected from the structures:

& i &

Rl e o)
# Y’

R B

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

(Rw)! (R‘IE) .
/|
“Cx 1
N -
'*{/'\\‘P‘ [P
D3=p2 or : D¥~p2
[00171] ©°  Inone embodiment, at least one of D', D? and D® is N.
[00172] Exemplary embodiments of E further include heteroaryl rings selected from, but
not limited to,
(R'2) (R12)
L] i
& | \Al ) (R2) B | VX
N AN
1 R1® I l SNT R
1
N / \ %R‘lﬂ N==
R19 N"“--N R‘I'B
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[ 001631 wherein k is O, 1, 2, or 3. Exanples of R12 groups include, but are
not limted to, amno, Cl-C4 al koxy, saturated or partially unsaturated
cycl oal k trifluoronmethyl, difluoronethyl, and fluoronethyl. Exanple
of R19 gﬁ%ﬂﬁ@%%ﬁ%ﬁﬁde but are not limted to, H anm n8CTEAE2¢WE/044Rbxy,
saturated or partially unsaturated cycloatkyl, CN, trifluoronethyl,

di fl uoronethyl, and fluoronethyl. Exanples of R20 include, but are not
limted to, C-C4 alkyl, saturated or partially unsaturated cycl oal kyl,
trifluoromethyl, difluoronethyl, and quoronethyI [ 001641 In other

enbodi ment s, R12 i's haREgenRgéfflﬁﬁﬁhln ot r enrgdi nents, R2 is H 1001661
SA
th N

In particular e ts 059257 PCT/ US2006/ 044431
]00167] In certaln]enb di rrents is Hor aI kKyl. In particular

enbodi nent s, MB | 168] n N embodi nents, R20 is H
or Cl-C6 aIkyI gﬁggggular e nents ) nethyl or ethyl
(00169] In parti cuk di ment s, 1S sel ecte mthe structures: f 1
@4 -t N-J 02N N [00170] Bn=(%iﬁt a| n enb |ments of conpounds of
For mul godes) E i s h@@aem@r kGhdeak ich QPRPL) ol one
enbodlﬁell-’s] Weast one ?%bup s N 00172 pI'Exerrp 0

embodi inelndes hst @fn@ttlmteci mn @umhé?n&uo@lkw, rsaﬁﬂ@sedser enertislfy mnmramsit not
lR'lrgn iet%'cfoglzkylg A2 dintdRmbthy), (dHhdordmeth - andBforometh].  Blafupld-of RFEFobps RO NIN

include, but are not limited to, H, amino, C;-C4 alkoxy, saturated or partially unsaturated
cycloatkyl, CN, triflucromethyl, difluoromethyl, and fluoromethyl.

[00174] In certain embodiments, R'? is halogen. In certain embodlments, jisOorl. A
particular example for R'? is F.
(00175] In certain embodiments, R" is H, C;-Cs alkyl, or halogen. Particular examplés
for RY include H, methyl, C1, and Br.
- [00176] Particular examples of E include:
ENPEN :

ENPEN AN | FANCN AN

v D i : N‘Z NN N

N-N s NJ . , \:—_/ , NJ

é"\(\% ""\f‘“}N f\@ - | =
O § \ N, \Q\I o
- :{l“ , NN"‘ . Nj‘, N_—/7_ .
NN SN LA
F
G- X T
[00177] In one embodiment the compounds of Formula I are selected from compounds

wherein E is selected from the groups El, E2, E3, E4, ES, E6, E7 and E8:
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29 WD 20071059257 PCT/ US2006/ 044431 (Rr2h (R12)1 181211 Y r1/1 / ri./1 NN
N NRre~ 879, and R1B [00173] wherein each R19 group is independent of the
ot her. Exanples of R12 groups include, but are not limted to, amno, C-C4
al koxy, MPAPUOERSdr partially unsaturated cycloal kyl , PERUS2906/0¢t8b et hyl
di fl uoronet hyl, and fluoronethyl. Exanple of R19 groups include, but are
not limted to, H amno, Cl-C4 al koxy, saturated or partially unsaturated
cycloal kyl, CN, tifluoronethyl, diflucromethyl, and fluoronethyl. 1001741 In

certain enbodi rrents RIZ is halogen. In certain enbodinents, j is O or 1. A
particul ar exa for R12 |s F(R1{)1001751 I n C%Uz I n enbodi nents, R9 is H,
Cl-C6 al kyl ogen I ar exa - Tor R19 include I-1, nethyl,
c, and Sr. Q 1Part|culg£i esof@qclue NNNcD r >e\ F|I
~N" V1N N N NN-B F/ 100177 %ne enbodi ment the
conmpounds of Fo¥ are sel g from co S wherein E is selected
fromthe groups EI E2 E3, E4 B3, E6, E7 and BS: 30 WO 20071059257

PCTI U6200610444381 ~112~1 ~ "~1EA2 )1 ixli 1 W3l N~ -RRg N_R0 NRgRg

Rg El E2 EB N E4 E5 E6

T, T T
. N-'-.-./Nf NQP Nj
E4 ES E6
'
N= " ' NJ

ES . .

[00178) In certain embodiments, E is selected from the groups E1, E2 and E3, and j is 0
or 1. In &emain embodiments of the groups El, E2.and E3, R'? is halogen. In certain
embodiments of the graups E1, E2 and E3, R" is selected from H, halogen or C;-Cs alkyl. In

" -certain embodiments of the groups E1, E2 and E3, R* is H. -Particular examples of ErbB2

selective compounds include compounds of Formula I wherein E is selected from the groups
NS PN AN AN
L n P L& ' LN
N N~ - Gl Me
WAV W 0

[00179] In another embodiment, provided-are compounds of Formula I wherein E is
selected from El, E2 and E3, provided that R’ of formula I is other than -
NRC(=O)CH-CH)R'® when R'® represents H, alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, saturated or partially unsaturated cycloalkyl, saturated or partially
unsaturated heterocyclyl, cycloalkylalkyf, aryl, arylalkyl, heteroaryl, heteroarylalkyl, or
heterocyclylalkyl, wherein said alkyl, alkenyl, alkynyi, cycloalkyl, heterocyciyl, cycloalkylaikyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl are oﬁtionally 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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HN N=1 N=/ E7 E8 1001781 In certain enbodinents, t is selected fromthe
groups El, E2 and E3, and j is O or 1. In certain enbodinents of the groups
El, E2, and E3, R2 is halogen. In certain enbodinments of the groups El, E2
and E3, RYQ2p08858cted from (1, hal ogen or Cl-Cb al kyl PCTAIS200684443]

enbodi nents of the groups E], E2 and E3, R20 is H Particul ar exanpl es of
ErbB2 selective corrpounds incI ude conmpounds of forrmula | wherein Eis

sel ected-fromthe groups ""N I S NN NC Nve N2 ND N--1 [00179] In
anot her enbodi nent, provided are conpounds of Formula | wherein E is

sel ect ephrﬁallynuﬂamr&&:! ambr@fjrplyprmyk dwtbrthdmai hEbzof, &ar nOR‘a NRIR, CNRfaRbt han -

4R' C( Ih&ﬁﬁf Tﬁ%‘% r&ar ts nal Kl e i, yl
hetero%&%ﬁh’heteroa Reny et eslrﬁ;al S@%{a’t uésgt et o ar’tl I

unslat ulr @cea))&y CEHNRIR ,woqlﬂ)aﬁ WC&&)unsm PCCORRB and CHOYGIORIC| y | |
oY EL0s  Cladlh EofhpauRby Belording B i bubgtdGh B AYen culE AN BO inhiBhors of

het er ocFdiB2l andcyre | tighly yselertivel for ExbB?2 overr BGERkyAs used beroy yhie, term "highly
1 ool AR OR PSP BB ™ 1

or nore groups | ndepen y se ecte
hetero aI%nyI Erupt asdoteriiimny by theseilar Briihand E@ER nhQSDbQTY'amh Paays rdeachbc

T e T

NR' Rb, mawr is atHeme RO foldigherthan delGRAor ERR2, Aoyfurthep Reample, sarnaular C( SR,
C(=0 WRRE, o th%l?éa Qoo and
C(O Clc-llga’inem%ée_‘%)dgf rl?v(%)ﬂn@)unds ugglgol%%@%soﬁfﬁﬁgﬁ)su grotllJ% havgalghhgﬂ found to
be hi ghthan pedenforiBhPBRi tors of ErbB2 and are highly selective for ErbB2

over EGygi1sis useﬁicdaﬁi %mfshﬁv&ﬁéﬂ%robihékhé&hpo&ﬁdse&‘tﬁo}ﬁﬁularﬁleﬁéfﬁark %fm}cormound

wherein the | Csc. for at | east hi gher

Er bB2 aBotetEEhE H@H"W qod @rehighly seipctive fs Erbie relavR i EGEBh Sugh sempayndsssay s

descr i bgduldiaNovwrieailentotZanddes ¥hiblaEdni beWeated 69 1T 82116} éxainpleRiahdet Vier e
found to have an I C50 for EGFRthat is at 1east 50 fold hi gher than the

| G50 f oWhich FEpresher QVETGKRIAYS, ERRanf @ relgtiyely seleddive reameh (hrasbyominimyzing

Ih nVﬁnt i Q&ﬁwa%efalm&é é?bchﬁé&xgﬂﬂhé iehibitionlof Brkihddad suck astGERAST * 100 fol d
'gher g g jthe Howgver,ocromprounc?s of Formula I where R?j is NR'5C(=0)(CH—CH)R"sa and
R'® represents H or a substituted or unsubstituted C;-Cs atkyl were found to be inhibitors of

both ErbB2 and EGFR. In addition, such compounds are believed to bind irreversibly to ErbB2

and EGFR.: |
[00182] -  In certain embodiments of compounds of Formula L, m is 1.
~ [00183) In certain embodiments of compounds of Formuia I, R® is OR"”. In certain

embodiments, R'® is alkyl, alkeny! or alkynyl, whetein said alkyl, alkenyl and alkynyl are
optionally substituted with one or more groups independently selected from saturated and
partially unsaturated cycloalkyl, heteroaryl, saturated and partially unsaturated heterocyclyl,
OR’, SO;R", and NR'R".

[00184] In certain embodiments of compounds of Formula I, R® is OR'* and R" is
[00185] Gy H;

{00186} (ii) 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)NRR®, -NR®R®, -NR*C(O)R?, -
OC(O)NR'R®, and NR*C(O)NRR";
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.[0ul80] Accordingly, this invention provides conpounds of Forrmula | which
are highly potent ErbB2 inhibitors and are highly selective for ErbB2
relative to EGFR. _Such conpounds would allow treatnent of cancers which can
be treat eW%Uw"W?ﬁ?S&tl ng ErbB2, for exanple cancers whiRT/ES006044430r
overexpress ErbB2, in a relati veI y sel ective manner, thereby m nim zing
potential side effects associated with the inhibition of other kinases such
as EGFR [ Q181] However, conpounds of Formula | where R3 is -NR15C(O) (CH
CH) Rks' and R36a represents H or a substituted or unsubstituted C2-C6 al kyl
wer e f ofatB9 o be (V)rend6imembered hcttro@mliEribBﬁa\énBja H@E Reteloatoadstected fiomsNc h

conmpoun o) b EGFRA LO0182] In
cemoal n‘g‘%n@o%‘db%hﬂt] ? &gﬁgﬁﬁd‘g{ﬂgf&@ Ib)a(fc%,alﬁli SE% &Oﬁk{]ﬁ%ms—?%{% c%rt}eu n
enbodi n@@)@HeﬁReorrpounds of Formula |I. R3is OR15. In certain enbodinents,

R15 is 1 ¥ @E}s‘%tf:%{a%ﬁwlg \netteLafd %@dﬂlt@h&y ibn l% ke Q%%?]%F% @gkynyl

are op |on I h 'one or nore "groups I ndepen | ect ed
fr om sahayingt bdr ghdingphaterpatping indepandently sdleetsd | RY land Hetasd olsr grtionallyt ur at ed

and par%db%&%d#ﬂﬁ@-ﬁ?ﬁ@ﬂh@ﬁ%@ﬂ %],gio,, ORa, SOZRa and NRf;t", [00184] In

certain ments of conpotinds of Fofmula I, R3 is OR5 and R15 is
[00185] 100131 H; [ GUidgB}-6(memberes wgerear ring Haying fiom b iaithrge ringiydtremenatenswii t h

ORa; [ Qdkdd &naﬁ#ub&nﬁnealvﬁa{éxbgalmlmhélg&m&) (iv) a-C6 al kyl optionally
substituted with one or two g&loups |nw£/ ndently selected from-OR,

- OC( O) Rt Ra, (vilishptrgmaryla heteroaryiRpagion inRA§ @yerbered riDg O) NERD,
and NROANR-Ringrdadfenaaind &ﬁﬁ?é&&@ﬂ WB4RQ6d QiR ¢33k a[k?PlS9] (v) a 5-6

menber ed hét eroc cIic_rin having.a ring hetefroatomselected fromN and O
and opt (@l y s ﬁM@@ g’é( H. «t-C6 alkyl, -C(ONRRb, -SRR, or

C( O CH2{08194] 1001 ¥ las)oth@Re‘r maeﬁ:h&“l %H’éyénts WTBLE ﬂyo‘liﬁll@l RESUBT QRRIIYC
Dol ect oot Y2 Guheaeiny K" JHaHI Hyor it bk gt CHoIOhoR R
hal 0gencycidpentaion gpupd SStichdlly {ubkiithted with @Hmtmmﬂemwr@@rcy&;@gmm havi ng
(oM. L4l oC T L2499 FLOT® S0P T St B lid B OO0
" Cgcycioalkyl)(CHz), wherein pis 1, 2, or 3. A particular example is I-cyclopropylmpﬂmxy.
[00196] Examples of OR'® when R'* represents a Cy-Cs alkyl group include CHyO- and
CH;CH;0-. | |
- [00197} . Examples of OR'> when R'” represents a C;-Cs alkyl group substituted with one
or two OR® groups and R" represents H, C;-Cs alkyl or benzyl include CH;O(CHz):0-,
T CHCHO(CH:0-  HO(CH:)0-,  HOCH,CH(OHDCH,O-,  CH;CH(OH)CH,0-,
HOC(CH;)CH20-, (PhCH>O)CH;CH;O-, and (PhCHz)OCH;CH(OH)CH,O-. )
[00198) Examples of OR'® when R'® represents a C;-Cs alkyl group substituted with
~OC(O)R" include -O-(CHZ),OC(O)R" wherein p is 1-6 and R® is H or C1-Ce alkyl. A particular
example is —0—(CH2)20C(O)CH3 . _
[00199] Examples of OR'® when R'® represents a C.—C6 alkyl group subststuted with
~CO,R* include -O-(CH:),CO.R" wherein p is 1-6 and R® is H or C|-Cs alkyl. A particular
example is -O~(CH3)CO,CHa.
[00200] Examples of OR'® when R'S represents a C;-Cs alkyl group substituted with
«SO:R? include ~-OCHz),SO:R" wherein p is 1-6 and R® is C,-Cs alkyl. A particular example is
~0(CH2);80,CH,. ‘
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(00192] (viii) heteroarylal kyl, wherein said heteroaryl portion is a 5-6
menbered ring having 1-2 ring nitrogen atons and is optionally substituted
with Cl-C6 al k{l 001931 In certain enbodi nents, R3 is OH 1001941 Exanpl es
of OR"" bresents a C3-C6 cycl oal kyl group opt POWEEp6/0&uiISt i t ut ed
by OR \/\herel n R represents Hor G C6 al kyl include cycl ohexanoxy and

cycl opent anoxy groups optionally substituted-with OH, for exanple,

2- hydroxycycl opentoxy. [00195) Exanples of OR's when Rrs represents a

cyel oal kyl al kyl group include -O (C3- C6 cyel oal kyl)(CHz)p wherein p is 1,

2, or J002W1part i Emhmpleeaﬂbﬁfsavhen R" mpmh@wm@y(:nﬂkﬁwp subQBABE HIEXSRIp| es of

{00107 1gdE O CRRFRE ey o 1 A ol B Bigh o oA BamPleL Bt 1t oo

with oné)(CHi):m OR groups and Ra represents H C-C6 al kyl or berrzyl

Geay ey SERATL SR B e o S S VAR

(thz)-mmsba): Cﬁﬂ)ﬂﬁmmﬁawmras pG$ 16Rng Rijanch RRA® indspemdsntiy B a Cu- C6

al kyl NRER ;@é%ﬁs rein

S )1/ 6 a &c) |s%}H or %@p a?ls(%%@mglrﬁt}l (L‘:Aué?a hg'égﬁ e%@%—;(, IO)CH3
1001%!! Enmmllbssmutm:l withn Cﬁ&@s adigyk. e s dlattisular Gaeaamlcal | OB odmelude

substi t - wherein pis 1-6 and Ris
H or %ENP@%H’ Ea%rgtNH@@gr ﬁ%oexgamégoﬂﬁc@?&mw% 100200] Exanpl es
of OR15 when R 5 r Apresents a Cl-C6 al kyl group substituted with -SO2R

I ncl ude -@T(‘CH p8O2R wherein pis 1-6 and R is O-C6 alkyl. A particular
exanpl e 1 2) 3S02CH3. 33 WD 20071059257 PCTI US20061044431 [ 00201]
Exanpl es of ORS5S wheh R15 represents a C,-C6 al kyl group substituted with

-SR |[n02m|e 0- ExhiRpleSaf VBR'? evh‘enpRllss-cﬂresfﬁnmradCRCJ; all@lgmpadubmtuted\mrt i cul ar

exarrpl eH??( eroup sugg{%w%&ah%@%fﬁfﬁg I nc ﬁg"'a‘ %Jﬁ }VSRRZS

wher ei rorp (Ineflal—éﬁcy&nd Partiguler Rixamplesi o e PRYd einclnge HO(GH-IzEI\H-E(G)@Iﬂi(yén,d or

NR' Rb r_%g %?ﬁﬁ (% rrenbered het er ocycl e 'having 1-2 ring nitrogen atons
and optiona S{J ed vmth C - 06 al kyl . Particul ar exanpl es of CR15
i ncl udd00204} Examples of OR" when R’ represents a Cy~Cg alkyl group substituted- with -

-NRR? include -O{CHz)pNR‘R" wherein p is 1-6 and R® and R® are independently H or Cl-Cs
alkyl (for example methyl or ethyl). Particular examples of OR' include -O(CHz);N(CHs); and
-O(CHa);N(CH3),.

[00205] Examples of OR'® when R represents a C)-Cs alkyl group substituted with
OC(O)NR*R® - include -O~(CHz),-OC(O)NR’R® wherein p is .1-6 and R® and R® are
independently H or Cy-Cs alkyl, A particular example is -O(CH,);0C(O)N(CHa),. '
[00206]  Examples of OR' when R' represents a C)-Cs alkyl group substituted with
-NR’C(O)NR"R® incude -O-(CH,),-NR'C(O)NR’R® wherein p is 1-6, R® and R® are
‘independently H or C)-Cs alkyl, and R® is H, C)-Cs alkyl or -O(Cy-Cs alkyl), or NR'R®
represents a 5-6 membered heterocycle having 1-2 ring nitrogen atoms (for exam‘ple
pyrrolidinyl). Particular examples of OR' include

/ILYH\/\O}L “\O,Iii\n,ﬂ\/\o}g_ C\NT“\/\ Sy,

0 , 0 , and

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

oxo, -C(O)NR'R?, -SO,R®, or -C(O)CH;OR" include pyrrolidinyl, piperidinyl, and tetrahydro-
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(CH3) 2NC( O) CH20-, CH3NHC(O) Cl 420-, NH®(O CH2O-, and 7',- ~a [00203]
Exanpl es of OR" when R 5 represents a C,-C6 al kyl group substituted with
NR C(O Rb_include -OQ(CH2) pNRC(O Rb wherein p is 1-6 and Rand Rb are

i ndependeWOIOIPSIEY - C6 al kyl. Particul ar exanpl es of ROXIBS206l4duie
-Q(CH2) 2NHC( O) CH3 and - Q( CH2hNHC( O) CH2CH3. [002041 Exanpl es of ORLl5 when
R15 represents a-C,-C6 al kyl group substituted. with -NR Rb include
-O(CFWNR Rb wherein pis 1-6 and R and Rb are independently H or CrC6
al kyl (for exanmple nethyl or ethyl). Particul ar exanples of ORL15 include
- A CH2)2Z31MNoyehity) Ping npkionally EHRNGNEGHS)-Z(DR0206} kylpoanpTe€s akyl GRIS)NIRCs R15

f%"{%ﬂ%?‘%%%?@;*ﬁ%@%'er@f ; C?%B?"ii*%“%‘?@- ﬁa“l"‘ép%@ﬁ%‘*ﬁdu Bopendent 1y H or

Cr-C6 a kyI rtrc rrple |s - 2) 20C( O) N( [ 002061 Exanpl es
of OR15 repre S up subs |t d W th
-NR C(O)'NF\" i ncyde -0-( C(O) erein i » R'" and Rb are

i ndependently H or C -C6 aIkyI and R is H C -C6 al kyl or -QCd-(::6
al kyl), or NR"R represents a 5-6 nenbered heterocycle having 1-2 ring

nitrogen atons (for exanple pyrrolidinyt). rticular exanples of OR 5
i ncl ude i ~O15. /~O\NY .-0-4504 Y ‘'® O 1002071 Exanpl es of OR15
when RIBNye r@;,ents a -6 m%;ber e%erocydl i c\r ngﬂ,havi ng aring

het er oat om sel ected from N and’ 0 and opfionally substituted with -C(OR,
Cl-C6 alkyl, oxo; -C(ONR R& -SO2R ', or -C(OCH2OR include pyrrolrdrnyl
pi peridinyl, and tetrahydro- 34 V\D 20 7/ 059257 PCT/ Us20061044431 2H pyranyl
ri ng optiNona substi t @,ﬁj yl), oxo, Cl1-C6 al kyl,

qO)N(C]hS—@r%)Tﬁ' 01 CG g C( 0 CH2Q( C1- C6 al kyl ).
(S5

Particul & exanpl e¥ 4 ncPude 1/0 Noff X [002081 Exanpl es of OR15 when R15
represents a heterocyclyl al kyl group include O HetcycxCH2)p wherein p is.

- and Het cyc reEoresent s a 9-6 nenbered heterocyclic ring havin ng
{00208 les of OR™ when R™ represents a heterocyclylalkyl group include O-

Hetcyc)(CHz)p wherein p is. 1-6 and Hetcyc represents a 5-6 membered heterocyclic ring having
'-1—2 ring nitrogen atoms and optionally substituted with one or two groups selected from C,-Cg .
alkyl, halogen, OH, O-(C;-Cs alkyl) and oxo. Examples of the heteroyclic ring include .
pyrrolidinyl, piperidiny], morpholinyl, tefrahydrofuranyl, pyrazinyl, and imidazolidinyl rings
optionally, substituted . with one or two groups independently selected from methyl F, OH and
oxo. Particular examples of OR'® include

O L e

_ o >
ST O A0

3 3 >

+ ~ g
__N/:;N _/—’0 WaL HNJLN,\/O},

Ot O, o

¥



1-2 ring nitrogen atons and optionally substituted with one or two groups
selected fromC -C 6 alkyl, halogen, OH O (Cl-C6 al kyl) and oxo. Exanpl es
of the heterocyclic ring i ncl ude pyrrolidinyl, piperidinyl, norpholinyl,

t ef r ahy drPaPEMG257 pyrazi nyl, and imidazolidinyl rings PEEUSEHMGI0H4A31
substituted. with one or two groups independently selected fromnethyl, F,
OH and oxo. Particular exanples of ORf 5 include F-O HOO - Nam O F N

| NN HN 35 WD 2007/ 059257 PCT/ U82006/ 044431 [00209] An exanple of OR S when
R15 represents a heteroaryl gr Iudes groups wherein the heteroaryl is
a pyri dﬂ%ﬁﬁl gr ouﬁﬂoﬁ@ﬂm*mpfﬁ)iub’ L2t But'@mnisf# betexogryd [grapp loﬁlummng@n

Part i cyl;

2- chl oropyrl E{én 4-y r]glaltgﬁg E%Wbyl phﬁ %Pﬁﬁﬂkg&%‘l&h Cl-ﬁ)allﬂi tnOgeeg(arrpl e of
OR15 wiRsrficRing w@qmré% n-ngluée hémstidpygidiardcyloxyr Gopil quﬁmsmeé ylcw and 2-
(C:I-|2)p(,{q@4l ;ﬁd; 1 erein pis 1-6 and the heteroaryl group is optionally
substitute vmth al k es of the heteroaryl grou&éi ncl ude 5-6

nenberd&“’rli“hgs hé&ﬂ ?@"’qu BféRnl‘t'"i“‘(ﬂ n TePERsEfE @ hetsroagylallkyl] soyminglydest - and
1 2 4 t ttoarytPhdrSillpAE | BRTMIRRS l@?ﬁupw&amwwmﬂeﬂmc -ds ~N and

?1 In certain enbodi nents menbered heterocyclic ring

bonded ﬂtllafit ampley pf they hteserynl growp mcb’aeﬁédmawb%rﬁﬂ ripgs hiriag 1 o AaVieRsna second
ring heftéhg &reRAnisik GhidashIiaad 2M4-trigsiyi Opartibu &ikbmples SAORYiiHdMes, t he

het erocyclic ri ng i's substituted W|th one or two groups independently

sel ect e%i < aI L, ~ax00apd ‘WINR B wherein R and Ro are
i ndepenM_’r]{I y H. ﬁl Kyl Part I C exanples of OR Sinclude 1IN IIR
WO ~N [002121= In r’{al n enbdH ments,” R3 is a 5-6 nmenbered heteroaryl

ring having 1-3 nltrogen atons, wherein sai d hetcroaryl is |inked to the B

[ pyr 0B ) i G b nenip R i arbpam b bor oLt de e bR o 1. R3
i's Z. |tingofidugh 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
mdependently selected from C;-Cg alkyl, oxo and (CHz):ioNR'RY, whercm R* and R® are
mdependently Hor Cl-C alkyl, Pamcular examples of ORY include

[\;”_5 o\‘(” HN\\/N /N\‘( [t o /\,N\‘(N_i
-0 ,-. 0 ,

o,

[00212) Iii ¢ertain 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.

{00213) I certain embodiment of compounds of Formula I, R* is Z. In certain -
embodiments, Z is selected from

v A AL -

[00214) and tautomers thereof. Examplm 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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enbodi nents, Z is selected from Ra" k$=[ 002141 andd tautoners thereof.
Exanpl es of tautonmers of the above Zgrouups include those wherein R6 is

hydrogen,. _and _can _be represented by the foll owi ng structures: 36 WO
2007/ 059243 299380006/ 044431 Raa H Rea Rsa H Rea O RPRUUSHMORAME N Re \

Re NC and N, [00215] In certain enbodinments, Z is selected from hi 6
RRea NRe NRR 2 ~N"'" |, ~ and Rl -~-WM~""" . [00216] In certain
enbodi ments, Wis Oor S. [00217] In certain enbodi nents, W2 is 0 or S.

[00218] In certain enbodinents, Vis CRBR9. [00219] In certain
N Re2 Re N'"-NR A O

enbodi nents, . ? i srR¥el ggted fromeak: >06 R Noms2 RBJL-S~-
> Ra" S~N [00220]ze rtain Qm%; nts Re_iis~-M or Cl-@% | . [00221] In
certain enbodi ments,| R RBe dre pendent|y, r CIl- :gkw\bi
optional ly substitute® w t# ORa ein*R is C1+§ al ky™s" | nw8t her

enbodi nents, Re and Rsa together with the atomto which they are attached

forma C3-C6 cyclRial ringH [ 00 certain enbodinents, Zis selected
from14 ' N+~ >F 0 i N

and
[00215] In certain embodiments, Z is selected from:
Re2 ree  R° 6
R“J"N K R‘% N R\EN\ N "N\>_ R
V“u\?ﬁrj"{’ i V“'m.fﬁrf“"{r ) | w>_rj3‘{’ . and Rem.jtw2 N}rf’ _
[00216] In certain embodiments, W is O or S. '
[00217) In certain embodiments, W2 is O or S.
[00218] In certain embodiments, V is CR°R’.
{00219] In certain embodiments, Z is selected from:

RB’. : 8

N RB Rsa h‘;Ra RBa »Ba RB ) N /R

8 8 8

R*ﬁ: \>—N’ RA[ >=:N' RA[N>_—__N \[\>'—-N\
d o d & § & g "

e Y A e A
g e ok
R® © . r® 8 .

[06220] In certain embodiments, R6’is H or C;-Cs alkyl, ]
[00221) In certain embodiments, R® and R® are independently H or C,-Cs alkyl
optionally substituted with OR® wherein R® is H or Cy-Cs alkyl. In other embodiments, R® and
R® {ogether with the atom to which they are attached form a C3-Cg cycloalky! ring.

[00222] In certain embodiments, Z is selected from

H
N A A[N\ A _X[N _
AEQ>_'}‘¥" S>.—l}‘” . 0>—:'\“'r,
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WO 2007/ 059257 PCT/t1S2006/ 044431 ~Nrr CNrl HONLN _/H NN ON S-N
[00223] In certain enbodi nents, R5 is NR15C(=0) R16. Exanples of R 6 include,
but are ﬁ@)t |limted to, al kyl, alkenyl or alkynyl, wherein said al kyl,
al kenyl a @PVW%" are opti onal ly substituted with NREGCHUSI0G®24B1 | n
ot her enbodi nents, R3 is -NR15C(=0O) R16 wherein Ris is Hor nethyl and R16
represents C2-C6 aI kenyl optionally substituted with NRR . Exanpl es include
-NR15C(=0) - CH=CH2R16a wherein Rl6e represents H or a substituted or
unsubsti tuted Cl-C6 al kyl. Particular exanples of R3 include

NHC( =0) - CH= and HNHC( O) - CHoGHICH2N( CH3) 2. §225] HI n ot her enbodi ments,
R3 i s NRL5C( )RE reln R15 | met hyl aﬁ N represents ab5-6
menber ed heter cl |.e-4"r| ng havi soneﬂ’pr two ri het,e’roatons and optionally
substituted with Cl-Cs al kyl . Exanpl es of heterocyclic rings include
pi peridinyl, tetrahydrofuranyl, and tetrahydropyranyl rings optionally
substituted with Cs C6 alkyl. Particular exanples of R3 include -0-?70- ~H(N
\yIIN1l pO/ "p' and O~ "0 [00 26] I n other enpodi rrents R3 is -NR15C( O R16

wherein R 5 sen H orH N, andHR16 re CG al kyl optionally
substituted wi|t hY BHcs)r nor e J;pendentl >24—eu:t ed fromCl C6 al kyl
and OR . In ce i n «&fipodi nent s, 1S lﬁ-”or C-C6 a rt| cul ar exanpl es

of R3 include CHSC(O)NH— (CH3)ZC(O)NH- CHSCHZC(O)N( CHS) CH3OCH2C( O) NH-,
CH3OCH2C( O) N( CH3) -, CH3CH( OCH3) C( O NH- CH3OCH2CH2C( O) NH-

CH3OCH( CH3) dCHSOCHl ONH. 38 WO 2 00 710 59 25 7
PCTlUSZOOGlOﬂ%.E 02271 In c% nmbodi nents, R3 is -C(=0 NR15R16. In
certain enbo ts, .,-R15 and R1 gndepe!ndently are Hor CI-C6 alkyl. A
particul ar exanpl e of is -C("ONCH3)7 In other enbodinents, R5 and
Rr6 together with the atomto which they are attached forma 6 member ed

het er ocyng23ag ri nqn@a&mmaﬂbwm@ﬁwmsmmeogx'ﬁeaﬁ&m&somﬁ'élmﬁ&%&a&m N and

0 and optl onal ly substituted with Exanpl es of the heterocyclic
ring i riedtligiteg ity alkyh iafkenylgr alkynyl, wherein said alkyl alkenyl and alkynyl are optionally

substituted with NR°R®. -

[00224] In other embodiments, R® is NR‘SC(==0)R'5 wherein R is H or methy] and RIS

represents C>-Cs alkenyl optionally substituted with NR’R®. Examples include -NR"C(=0)-

CH=CH.R'® wherein R'® represents H or a substituted or unsubstituted C,-Cs alkyl. Particular

examples of R® include -NHC(=0)-CH=CH, and -NHC(=0)-CH=CHCH,N(CH),.

[00225] In other embodiments, R’ is -NR'C(=O)R'® wherein R' is H or methy! and R'®
. represents a '5-6 membered heterocyclic ring having one or two ring heteroatoms and optionally

substituted with Cy-C¢ alkyl.  Examples of heterocyclic rings include piperidinyl,

tetrahydrofuranyl, and tetrahydropyranyl rings optionally substituted with C;.Cs alkyl.

Particular examples of R® include -

0% X, O
o , o O and o .
[00226} In other embodiments, R? is -NR'*C(=0)R'® wherein R'® represents H or methyl
and R'S represents C1.Cs alky! optionaliy substituted with one or more groups independently
selected from C,.Cs a}kyl and OR?, In certain embodiments, R® is H or C;-Cg alkyl. Particular
examples of R° include CHC(O)NH-, (CH;)C(O)NH-, CH;CH;C(O)N(CH;3)-,
CH;0CH,C(O)NH-, CH3OCH;C(O)N(CHs)-, CH;CH(OCH,)C(O)NH-,
CH;OCH;CH,C(O)NH-, CH;0CH(CH;)C(O)NH-, and CH30CH,CH(CH3)C(O)NH-.
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nmor phol i nyl optionally substituted with nethyl. Particul ar enbodi nents of R3
I nclude - C(=0) (4-norpholinyl) and -C(=0) (I-nethyl pi perazin-4-yi). [002281
In certai n enbodi nents, R3 is SO2 R15. In certain enbodi nents, R15 is Cl-C6
al kyl or Y¥OMEAG258r oup optional Iy substituted with Cl - 86TAISRYN6/04433L ¢ | cul ar
exanpl es of R3 include 4-nethyl benzenesul fonate or ethanesul fonate. [00229]
In certain enbodinents, R3 is SORLS. In certain enbodi ments, R15 is Cl-C6
alkyl . A particular exanple of R3 is ethysulfnyl. (00230] In certain

enbodi nents, It3 is SR 5. In certal n enbodi rrents RI5is C-C6 alkyl. A
parti cuda2z7pxanplbecatairBnbadimets, R i{ CEQNR TRISC &r tepiain entirdthaenRE an®3 i s

2%33?%2@&@@%@%@@:3?‘% ikl BATPAS R WRFONCRE I G o

hlet g; Iommbbdmmtsn@”had Hrogetleer avithttimoaterh ey which they ere attacsrs! fofoa Ggmrembpfeldl .
Pspsubq{&i@cﬂ& %ﬁﬁ‘aﬁﬁgﬂév?r‘a’a* &F@ﬂﬁ exanpl glgéﬁﬁgﬁlqtﬂﬁg ﬁdi ggﬁ%a(rﬁ exarrplg
of Rg ltsgbstlm withe Omlspallswr aBixayples C[f(leSE}BTOGthP cogt anwdenilipmhzmmtsneﬁfsl S
Che. a KprtdilyCplBRNPSublifees) ik FRUG) OParllhlfemi i bE 1 BEROCLT D)

such asC(—()M mpmlkvl))ﬂﬁﬂl W)GlfmumW)m Cl1-C6 al kyl). Part i cul ar

exanpl R3 i Icgg%g gﬂﬁ a OgRGZHZ CErkdy n in
enbodi ﬁents R3 P'g 5‘%’ eﬁQ‘F ﬂP'(rj%u I%@certal n gﬁ%‘%ﬁ%nt'gaa{he
al kynyli‘“@)’ll oup phenylugroup tom:@ulllwsv l@%“’lth (Cicrallsyln Ravtiotrexamgles RER’i s H or

(Cl - C6 jadiie lmcfﬁﬁ&k&i&@ﬁn%%ﬁ&hﬁés@funﬁ@ i nclude HO HO and /0 [002351 In
certain enbodi nents, R3 1s a C3- R%B roup substituted vg/lth -NR

5C( 0 CHO®3) | n deroedsin e@m@émqﬂﬁnfts is Wlmm@ed@mw R"|ip Gu&ist ai.n

enbodi AF?"R cufar EkeXpldori3Gs &h m,, A partlcul ar exarrpl e of RBis 39 WO
2007/ 059257. PCT/ U82006/ 044431 X [ 00236] certain

erbodi TR Re 18 cerms PRy EFR D! hs%@m ehosies R oo
A particular example of R is EtS-.

'[00231] - Incertain embodiments, R® is halogen. A particular example of R® is bromide.
[00232) In certain embodiments, R® is -<CO:R'%. In certain embodiments, R*'is a 6
.membered heterocyclic ring having one or two ring nitrogen atoms (for example piperidinyl or
piperazinyl). In certain embodiments, the heterocyclic ring is subétituted with C-Cs.alkyl (for
example methyl). A particular example of R® is ~COa(1-methylpiperazinyl).
[60233) _  In certain embodiments, R® is a substituted or unsubstituted C;-Cs alkyl group. In
certain embodiments, the atkyl group is substituted with OR', wherein R' is H or (C,-Cs alkyl),
such as «(C;-Cs alkyl)OH and -(C,-Cs alkyl)O(C;-Cs alkyl). Particular examples of R include
(CH2);0H and -(CH;);OCH;. . ‘
[00234] In certain embodiments, R is a C3-Cs alkyny! group. In certain embodiments,
the alkynyl group is substituted with OR'. In cestain embodiments, R*® is H or (C,-Cs alkyl).
Particular example;i of R? include '

A %
Ho\/i’ HO)/and/O\/.

[00235] In certain embodiments, R® is a C;-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;-Cs alkyl. A particular example of R® is
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menbered heterocyclic ring having one or two ring heteroatons independently
selected fromN, O, and SQ2. In certain enbodi nents, the heterocyclic ring
has at |east one ring nitrogen atom and is attached to the al kynyl group

t hrough tHR20¥GEn at om Particul ar exanpl es of R3 i REL{IF00604443UN and N
100237] In certain enbodinents, R3 is a -NR 5C(0)1, 1R16R" group. In certain
enbodi nents, R15, R16 and R17 are independently Hor C-C6 alkyl. Particul ar
exanples of Rl include HI I  NUN ,NUN~{ ' I1O1 and /10 (00238] Tn
certain enbodinents, R3 is a NRI SC(O NR16R17 group wherein R15 is H or

Cl-C6 al kyl and %and R17 together with the nitrogen atomto which they
are atw 0 a 5- 6 nenbered heterocyclic ring optionally having a
second tdroatom sel ected from N and 0. Exanpl es include pyrrolidiny),

nor phol i nyl® and pi perazinyl rings. In certain enmbodinents, the heterocyclic
ring is substituted with CE-C6 al kyl. Particul ar exanples of R3 include CNU~

ONYN N YN~} "N Y 00, . 0 ]00239] Ln_certain enbodingnts, R3is a
het er 0880288} al ky{‘\'ll m.e"\%fﬁmés%?dﬁlauﬁ sCe @Bﬂquﬁeﬁwy‘%%ﬁﬁ pis 1-6
and heidfetbered heteRcyitiziiga@ving lofé BCWG ring hete@toh\ihdigleichil P StlechidiffogRN at om

and optjon y having a second ri atom sel ected. from N, andg SO2. A
particlh éﬁ“fléé&a ém%'fe“l%’dF‘E% “V&g“m?&lm&“mmﬂ%‘l atorH0240] In
cert ai an®sbaetiBaniosthe Bhyng! grobp ChrBEHOME Qctrdied afcds.y Patticulat Barsied 8 RY ng from
| to 4, heteroatons selected fromN, O S, SO and SO2 and substituted with

the gr B9 - M- MB M4, wherein M-, M2, M3 and M4 are as defined herein.
[ 00241] Ln certain enbodinemgs, the 5-6 nenbered heterocyclic ring is

furanyl /\pi hyd urany], bla grﬁl , 1 m@azolyl, tetrazolyl, triazolyl,
pyri di ny] N Ol ylngPyri m-di oaxazol eyl or oxadiazolyl. In a
particul ar enmbodi ment, the heterocyclic ring is furanyl.. [00242] In certain
enbodi nents, M is 042, CH2CH2, C(O, ‘or CH2C(O. In particular
[00237) In certain embodiments, R’ is a —NR‘SC(O)N'IJ{’GR” group. In certain
embodiments, R'®, R' and R are independently H or C)-Cs alkyl. Particular examples of R?
* include - '
AN b
. \l.r \‘!i - m/ Y
0O and Q .
{00238] In certain embodiments, R? is a -NR*C(O)NR 'R group wherein R¥ is H or

C;-Cs alkyl and R'S and R'7 together 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
-' heterocyclic ring is substituted with C;-Cs alkyl. Particular examples of R include

b .
Ot o, Qo QU
Yy T ¥ ¥
0 , o , o} , 0 .
[00239] In certain embodiments, R is a heterocyclylalkyl group. Examples include
(CHz),-(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 SO2, A particular

example of R is
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enbodi mrents, M is CH2. [00243] In certain enbodinents, Wis NH or N(Cl-C6
alkyl). In particular emnbodinents, M2 is NH or NVe. [00244] In certain
enbodi man@mw i s _nethylene, et hyI ene or propylene. (00245) In certain
enbodi nen 999457SOR, " SRR, NRSCRR, SC2NReRh, CO2Rr, ORCT/USMRge431wher ei n
Rt R and Rh are independently Hor C-C4 al kyI [00246] - Particular
.exanples of R3 when it is represented by a 5-6 nenbered heterocyclic ring
substituted with.the group M-M2-M3-Md include: "~HI \ J O~ ,QHJ iS NO
O0OO0OO HOOOO 01, NO(00247] In a particular enbodinent, R3is 00
41 WO 2007/ 069257\ PCT/ US20061044431 [00248] In certain enbodinments, nis |
and R2 is hal MWI uoronet hyl, difluoronethyl, fiuoronethyl,

G - C4-al kyl QCE-C4- al koxy, ror cycl oal kyI [00249] In certain enbodinents,

t he phrase "R6 and Re together with the atons to which they are attached

forma nbereds rate artiall nsat ur,at ed heteyrocyclic
g TOORENS o T8 ey PUPEe: B 11 S B ANk BN LR g O RIE o
di f f er ebto amﬁmmﬂ\stslaemmm Nuacsi scnahd §O9riR subsiitiited Syiththa gaugrmzmx oup as
defi ned e £ AC rin rred can be a fused ring or a
spi rocyg’?%‘*{ﬁh %08\% E’f?*’l\’{'ﬁl’\gﬁ Eidd:\ f% f§% Ments, the phrase " R7 and Re
t oget he[ooRéxih t he[nabm tmbddimdmts,tﬂheys-armcmbtrenh hmmbrém:m aring tio fienylpnber ed
sat ur at oal ..heterocyclic ri.ng” refers
to a spﬁ&b’%ﬁ@‘?ﬂ"@ 3’02&%3/1?47 PP’%E&%“XQ P’ﬁﬁ@t I"Péf&"'“““’flhe sone
car bon #&bomyolédbr emlmpd)lgl sluatpaasulanembcﬂxrgammlpe leteromiclindog aslforagylwherein Wi s
CR7R8. t her i ts. ey hl ac, the R7
atomt hL({bz “g par tﬁﬁﬂﬁh%@"ﬁn&%ﬁpgﬁca&#ﬁ% at(g‘s Fyéeﬁ%)dqf‘é’mqnaérdj acent
car bon embadimeeris, ¢M'daEH21002511 I n certain enbodi ments, ' the phrase "R8 and R9
toget nefoqihdyh t NOipALGHEn t Gniifliifbhis, M? is NH or N(C-Co alky). Ih particular

embodiments, M'? is NH or NMe.

- [00244] In certain embodiments, M” is methylene, ethylene or propylene.

[00245] ~ In certain embodiments, M* is SOR', SO;R", NR°SO,R’, SO,;NR®R", COR’, or

CONRER", wherein R', R® and R" are independently H or C;-C, alkyl.

[00246] - Particular examples of R® when it is represented by a  5-6 membered

heterocyclic ring substituted with the group M' -ME-M>-M* inciude:

H 3 I N Oy ,
/\/N IO - ~ (’\/N\/£;>\§ -3 :c;/\../N\/C-)\f
. s O O . -

o o

' HgN-.. /\,ﬂ\/[}\; ,S\/'\/N N’< ,‘\ ”C;/\/N\/[}\;

Y N

TnAL>y,

[00247] In a particular embodiment, R? is
P g AP
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they are attached forma 3 to' 10 nenbered saturated or partially' unsaturated
cycl oal kyl or heterocyclyl ring" iefers to a spirocyclic ring fornmed from
an Re and RO radical attached to the sane carbon atom for exanple such as
in a z gPRP3E58ET i ned above wherein V is CReR9 In ot RETUSHSBH ANt s, the
ring can be a fused ring formed by the RO atom of the CReR9 group and an Re
atom attached to an adjacent carbon on the Z group. [00252] In certain
enbodi ments, the phrase "R6 and R10 together with the atonms to which they
are attached form'a 3 to 10 nenbered saturatzed or partially unsaturated

het er ocif8248] ri ngn caraireembpdimgnts; mgist dr asld Ryist halogire @%dtmﬂwrm@lygroups on

t he groﬁﬂu&ﬁﬁﬁxgﬁhh&%ﬁcﬁgpﬁ QW%}@@&F%@#&] odiiodi nent s, the phrase "Re

Wwth thé atons to éare attachedformaSto 10
{

d R50 t t
ﬁ}ralrrber el?ﬂg&gur at da cextaip smbpdjments, the plirates RE gudhRY togetbsrowih thejakpgos topdichr s to a
' g { ORGP Bl st 33550 ALY sELAID I ik BicBHPHE RerbBkiiORRp abOVE.

1002541 I'n certain_enmbodi ments, the phrase and R14 together wih the
at oms tigfersik @ ingHdymed Fomy %’hgﬁléﬂd Rorradigal s"&?@%t‘%@‘@r“"ﬁaﬁt@q‘%w yheyspanet ur at ed

cycl oal johdtidahl o stdhaisttla € or ngbh‘s & definbDARVE! ﬂt@ﬁ&é}@é i@ AHE Forfned tn0”

refers to-a carbocyclic ring formed froman R13 and radrcal attached to
t he sank® tHFSINERIGFPIrQYERF 828 i n a group having the forrrul a -

S(O 9( Godzdgy4) Q m@ﬁﬁ%ﬁ:}nm&, the h&lﬁ[@@&&ﬂodeﬂmﬂv@ﬁim&ﬂ% B&nihoa 1
or NR15 CR13R14 heteroc cl 1

- NR13( 13R' 4) het eroa 13R teroc cl

or to abehatEcfiielrd form g Plgt°f@RWE"E?%?‘H‘?G‘EMH“’QW‘m‘ﬂgﬁd‘“ﬁatﬂmfe‘aloqy&]&?'kﬁt‘"t"ached to
d::.f fae rl?}eb@b@ﬁﬁc ihi'Micferd ﬁfh spQch)\Aﬁc 2?9?&;%8| Fom BCIE' g&ﬁﬂgg%ﬂéﬁ&hed&@ﬂﬁ group,

uP, such as avin e nul a - .

- NR13C(mcﬂﬁi’Bﬂ?g“ %'pe’ﬂ-‘???( W@P%F% F‘Fét?c}‘"‘w erein W is CR'R’. In

-NRI S( Wﬁﬁmw@wg cai Be%ﬁaedl ﬂng:e:rrmad by b B iacom ttisat i§ pat pherse "R17
and R15 t her e,attached forma saturated
or part?g%gmﬂﬂgﬁwmgt 6'@%“?‘8% Wm TEWE?%/?% SHEWRr tially unsaturated
het er ocjpoisa] ri ndh caﬁi;ﬁmbb&imnda,emepmww and Rhmeéthernpeith theraaingto avhidk’ 3- and
R'; rad cal dto fferen Q thin the. so rou ch as in a
group h %ﬁﬁqfﬁ'ﬂlﬁ kﬁﬁﬁﬁﬁ%}\gﬂ ng ﬁr %& k‘?fl%d

-NRj 5( mmwhg't mefars tocd ;ﬂnmcfmzﬁg]fommdcfmu an R“ embR T radizal attachddeo mer ase

any two of R15  RlG. and el mtowh
attacheWW&aF?é‘f’g?oWgﬁp Su?g %g E%Fm réa‘fg vr”o‘%heﬁl l‘F‘r’Fﬁgﬁ rrred

f r om anotRérendodiniénG, thedingahn ataﬁtshdadng fnmhbxbb)sﬁam mo@bﬂcafhgrmommﬁ as in a
group haﬂd taga%the&’&%'a%ﬁl}@&%mné%@%g?&? C(=O NR15R 6, or an R16 or R17

radi cal *at tac
[00252] In certain embodiments, the phrase "RS and R'? together with the atoms to which

they are attached form a 3 to 10 membered saturated or partially unsdturated heterocycly! ring"
refers to a ring formed by the NR® and the R'° groups on the group Q as defined above.
" [00253) In certain embodiments, the phrase "R® and R'° together with the atoms to which
| . they are-attached form a 3 to 10 membered saturated or partially unsaturated heterocyclyl ring"
refers to a ring formed by the N-R® and the R'® atoms on the group Q as defined above.
[00254] In certain embodiments, the phrase "R and R!* together with the atoms to
which they are attached form a saturated or partially unsaturated cycloalkyl or a saturated or
partiaily unsaturated heterocycly! ring" refers to a carbocyclic ring formed from an R'® and R
radical attached to the same carbon atom, such as in a group having the formula -
S(O)(CRPR™)y,  -O(CR"R"™)garyl, -NR“(CR"R™)aryl, -O(CRPR")¢-heteroaryl,
NR'*(CRPR")o-heteroaryl, -O(CR "R 'Y)-heterocyciyl or NR'*(CR*R")-heterocyclyl, or to a
heterocyclic ring formed through an R and R" radical attached to different atoms within the
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the sanme nitrogen atom such as in a group having the fornula

NRISC(O) NR16RIr. In other enbodinments the phrase refers to a heterocyclic
ring formed froman R15 and R16 radical attached to different atons on the
same groupP 22UMBL in the group NRI $ORi 6; NRL5C( =0) R16,PCT/US2006/044431

NR15C( =NCN) NR16R17, or NR1I5C(=NCN) R16... [002571 It is to be understood that
I n instances where two or nore radicals are used in succession to define a
substituent attached to a structure, the first naned radical is considered

to be ternminal and the |ast naned radical |s con qered to be attached to

t he st rsamegraup; wcha—emamnuphmﬂwfcamubxbmapﬁéo)melir adNBECQIENINRRRT, i s
attacheg@ua?hh& ‘qut-ﬁé!% or' W@R"R"ﬁ-@er&é}@lyﬂ' kyl  group. (00258] The
conpounds 0 | S |nve ' 0s5€ess more asymmetric centers;

ne
such copAhds oI cerain embpdimsets, mueeedRB (RS, Eether wilRhe slom to which
(S)- st%apmth%d%nﬁs salliratbd!' b€ Pardidl Ouﬁ:gﬁlohlﬁgil' &.aéaﬁﬁataa t?ﬁgn the

descrlptlon or namwg" a artlcular in -th s and
Y

cl ai ms yngatprgied hgwerp ‘f\'éﬂ"t!'ﬁ@'s%? h*"ﬁﬁﬁ"\'/‘f’ﬂﬂ&f""@‘?ﬁﬁt"?‘éﬂw a’!ﬁ%sfﬂé’@é‘oners

m xtur %cﬂeﬁ%rﬂlﬁ'er@ﬁt £bMS WHHHE the! 206 §Pdup, emoasdhrwwptﬂamgltﬁe/%hm al so
i ncl udes ,all such,isoners '%Udl grdl a1 ter Jeric mxtures, pure

di ast er%ﬁ@mpﬁre c)arhﬁﬁmﬁﬂl% s invention.

[ 00259] joides) t er Min kBRI ceHBolImenS] & phidse w@ t%%rfqu a@ﬁaﬁékﬁmﬁetﬁét?fmﬂﬁnd
e rerm

SO b iy SO ) 3 e B o BRI il e o e T ror
i mges Rfmanfomnal RET andmé&wéae@ns&lhsa faue sdivle TiRdden AN Shich las ik QRRHIp
[ 06 2601m7E b smiA R R R B, o Pl adie o 1 'ei bt
t aut oneme samé AitkdBen G, Shdh Aliah Mwﬁavaf ahe FIMARENRWC(RDINR PR, gpgerof t he
or ¢ aut Bepip Bt Pt A B el i UGN 61 apt By Sl et wni on
are i nter diffirear atoiscon vihe sameogroap)esugly abainr ther grofp INR'XGRIS| YR'AE(
|t oo R SERRGR, { autoTer) el ude 1 nter conver sions
i soner | @pe237pns. \laiseuodre tralatstuod ntisat iim istaokes iwhesr ansremercaadicdly atfcagedymni zat i on
O o2l AR D5 4001 1 SRR W OErBIG M R BT o1
t hen al be tetneinal@ind dhieetast raamed(rmchm mniédechmdaa atabhedad tassttub@recinnesiods of
the | MERL B0 cdfFle ue! SARACNSIS! WarstheARS Thd Lol if BT ySHISGY dashed
group. ' :
[00258] The compounds of this invention may possess one or more asymmetric centers;
such compounds can therefore be produced as individual (R)- or (S)-sterecisomers or as
. miktures thereof. Unless indicated otherwise, the description or naming of a particular
compound in the s_peci'ﬁcation. and claims is intended to include both individual enantiomers,
diastereomers mixtures, racemic or otherwise, thereof. Accordingly, this invention also includes
all such isomers, including diastercomeric mixtures, pure diastereomers and pure enantiomers of
the mmpounds of this invention, .
[00259] The term “enantiomer” refers to two sterecisomers of a compound which are
non-superimposable mirror images of one another. The term "diastereomer” refers to a pair of
optical isomers which are not mirror images of one another. Diastereomers have different
physical properties, e.g. melting points, boiling points, spectral properties, and reactivities.
[00260] The compounds of the present invention may also exist in different tautomeric
forms, and all such forms are embraced within the scope of the invention. The term "tautomer"
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particul ar configuration, then that stereoisoner is so specified and
defined. [002621 In addition to conpounds of Formula |, the invention also

i ncl udes sol vates, pharnaceutically acceptable prodrugs and

phar rracedY‘?&%W’l“?”é’écept able salts' of such conpounds. POBAS2006H#d3hhr ase
"pharmaceutically acceptable" indicates that the substance or conposition
I's conpatible chemcally and/or tdxicologically, with the other Ingredients
conprising a formulation, and/or the mamral being treated therewith. [002641
A "solvate" refers to an association or conplex of one or nore sol vent

mol eculoe¥autemericafoonteders tb stfuctunag isomeernfidiiererExperpice svhich aginteawheertitiat f or m

ot hand: 4 By R 268, Slnoie, bkt e (Hihnod AR BEAAR, mbhd)C,

"hydr atielude eimmnmmpwe V@o mjm'et'towvné 1acproten, sushyemketorsinet amb iinnewadraing

convor P EerBRAET VRLhiE Rulond HERME M FeRR ARy rar BB Uf forid fhe T D

SpeCifIbQﬂﬂlmn%l or to a pharnmaceutically accept abl e salt of such
Comoougﬁh ﬁrOdruﬂlsth%gﬁw!ldﬁﬂ@s%Wﬁ%@%mrtﬁé&r@cﬂ;hmﬂmr?%fﬂ%r{&%%&l or a

pol ypept e chain of two or nore . ree amno acid
resi dudtom isgotspecified; tiap ijlkﬁtmsmwg pontpmpistediendoincludedoes thropahpoands of r ee

ami no, ﬂti%ﬂ{}épﬁé{n.oﬁfheﬁ% Lhfser@ s geo?f;]ég%g 3351.@‘»9@@9%%.:9%& ﬂ?mﬁ’&ﬁﬁfgt

i nvention e am no acl residue but "are not dto the 20

naturalmcﬂmrlﬁgwmt@éﬁ‘d@%@ﬂ%ﬁ@ﬁ?d@ﬁﬁg@dﬁéﬂﬂw three letter synbols

and al §e0262C! udes, ARARRN RS BohiundD IO BERRINT, etﬁ@'nﬁ%ntn&h%&@hx@l&ﬁc?%l@ﬁes 4-
hydroxygrollne hydr oxyl ysi ne, denDS|ne | sodenpsi ne

gamma- capirallya seeptable. ppradiugs, dpaawsﬁgfa%l AcFSPiable. salEnekyTER aci d,

stati E%mgmg,dgs 4- teLrahygm' soqui nol i ne- 3- (t:)ar boxlyl ic acid, penicil Ibam ne,
orni t hi ne i histidjne, noryaline, ni née, mra- anm nobut yri c
aci d, dPU63] | i ne e, RhsRssst a‘q‘ﬂfﬂ‘h‘é ‘i'?ﬁa%ie?re?'ﬂ%?teé %‘Fﬁg %F'Ece o’
be”20y|cﬁﬁﬁi9§ﬁdlh| & ich@patitil) amﬂnwaw | dd@for REGESIOEYAIG] Wikt ethe Stk Ofprafients
nmet hi oni ne ,sul fg){[g and teéf @gt newmtjl cular 44 WO 20011059257
PCTI USZ0mBrIHng3ismmulation, apdier “éf’g‘éﬂ)fﬁﬂg geVil¥ent i on i'ncl ude conpounds
of Formugzs4] coval 'eaarheys" rdﬁmm@soamtlahmwe& ofesé dﬂmﬁrsoﬁemaxhdlaﬁlteﬁ esi due.

i nstance, a

002661 Add t f
Eree cariagom o ‘ﬁ‘gﬁgﬂyegwsﬁ‘?@ﬂg{ggﬁ‘%&gwtaﬁg%&tﬁlﬁ%Fncon?‘%zcssg'é‘?l‘i‘%{"ftfﬁd"’és an

de Qimiglki fr € so asglOkefhasol, BxoRRd mpemﬂcai Blesi R
221np(ra|5|n;1 fﬁrﬂeg& 3505? 3pseﬁo té)le deLeDv | Z pe}& t? ruclzmﬁe cgﬁCertlng
Che” hy B h o, e frn e R, ol hste i e Fereu S o

[00265) A "pharmacentically acceptable prodrug” is a compound that may be converted

undéer physiological conditions or by solvolysis to the specified compound or to a
pharmaceutically acceptable salt of such compound. Prodrugs include compounds wherein an
amino acid residue, or a polypeptide chain of two or more (e.g., two, three or four) amine acid
r&sidues; is covalently joined through an amide or ester ‘bond to a free amino, hydroxy or
ca_;'boxylic acid group of a compound of the present invention. The amino acid residues include
but are not limited to the 20 naturally occurrh;g amino acids commonly designated by three
letter symbols ‘and also includes phosphoserine, phosphothreonine, phosphotyrosine, 4-
hydroxyproline, hydroxylysine, demosine, isodemosine, gamma-carboxyglutamate, hippuric
acid, octahydroindole-2-carboxylic acid, statine, 1,2,3,4-tetrahydroisoquinoline-3-carboxylic
acid, penicillamine, ornithine, 3-methylhistidine, norvaline, beta-alanine, gamma-aminobutyric
acid, cirtulline, homocysteine, homosering, methyl-alanine, para-benzoylphenylalanine,
phenylglycine, propargylglycine, sarcosine, methionine sulfone and tert-butylglycine. Particular
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ester, hem succinate, dinethylam noacetate, or

phosphor yl oxynet hyl oxycar bonyl groups, as outlined in Advanced Drug
Delivery_ Reviews, 1996, 19, 115. Carbamate prodrugs of hydrox and am no
groups ar¥ ZOUBSSE| uded, as are carbonate prodrugs, sul’éyﬂé% 6/883r s and
sulfate esters of hydroxy groups. Derivatization of hydroxy groups as
(acyl oxy) met hyl and (acyl oxy)ethyl ethers wherein the acyl group may be an
al kyl ester, optionally substituted with groups including, but not limted
to, ether, am ne and carboxylic acid functional ities, or where the acyl
group iesaraplesof prednigs of thistinyentian inshide coappuatnotFormula heoyelentiivingd tsed.

Prodr ugs osgjilatﬁ%ﬁluélﬂp§vﬁfn@resﬂﬁéc” bed in J. Med. Chem, 1996,39, 10. Mre
speci fic exanples include re%aacerrent of the hydrogen atom of the al cohol

gr oup mzﬁﬁh gr oégditignal types ptprodwpea i 4l preORpRISEh For instance, a free carboxyl

1- (( O -grfiprdieadonipbbitk ¥ Bértila 1 barBS Bolvatizel (Chn BRI drame)r legisy)) A E%lther
(C -Co)al koxycabonyl qgymet hyl N- (Cl - C6) al koxycar bonyl ani nonget hyl ,

sueci nGyrmpley qompenids) arhlayrvena%ﬁrmese& IR0 SFPUPS AP B arivalingd as
a- am NeAsd¢h ﬁs Y cotvaiihg) GRChldreky @By n@@qups WRRTa8, KAGRL HmPBE 1) Ph hﬂéOUp i's
Y

[ ndependent sel ect ed fromt he nat ur a occurring L-am no aci

P( O (Off'sT hepigypeingtes ¢ WWPWW@BWPDWPH@“P@WEWW%WP% afromthe

r enov alougined i Maned Dﬂ{g@éﬁv@tfy Rveebersssc s, 3l 5.f @arbambteprédi@odiyanks) -
[002671 Free am nes ofI nds of Formul a | %ﬁ}al so be derivatlzed as
ani des 2nd 8RO ZTRHRS AE A 56'r'“ FrrsRrRyate pRdrugss sulfante esterd fd YRS £ s may

i ncor int‘éhBr&rogj’r mps Defilatitatish oDhdrat grbu;m atse(dcyu@cy)methﬁranda(awm)f)eﬁnm
carboxyllc nctiopnalities. For ﬁiﬂig’ﬁ odru C nbeforrred by
the refF%Ee "’ofhe g@?"dﬁ’eﬁ’a&t%ﬂr‘? Fri Gpio 5@ BF EPPSsuch as
R- car baimlidingRGutisot sl to, IsiRier, w&n&am;darbohﬁrceacfa Eﬂﬂ:oﬂéht&rs_,&rrmrb thedapendent | y
(C1-Clo) al kyl clo benz or car bpnyl nat ur al
o R ¥ g i et i sy Al lpfreBnReRb R ey o
wher ei riedribed i J. (\Mad: Chym. 1926, GF, IIBnMpre, speeifid %‘)p‘%k mdslaalcencpla&.@nens of the - C4)
al kyl Y1 | C carbo (Cl C6)$JZ_F oCl C4) al kyl or
mono- N- yg ﬂ%}{é % % lﬁ%ﬂ’l %'ﬁ\“%ozﬂ Vi gm"&( \Xﬁe xé’)“ﬁgh ?’l met hyl
and: Y3 n-({cﬂﬁmlmoytmyléthym N- (-0l - C6) al kyl ami hanethyd pKoi- C@nikar@vrmay)eﬂtyh | -yl or
pyrrolr Vaflhky I| r ad ggggﬁl rug [ I ves,
see, 5& ‘gﬁ)lalkx%‘ ?ﬁﬁgﬁl}‘:ﬂfﬁﬁ ‘of @QL%O%ZJ"‘ gfag%?-rﬁ&&ﬂhd agﬁ %?%I sevi er,
1985) Gd-%lkhmj& mtﬁnamyajmoylolary!d@,l od oﬂﬁnhﬁ@ﬂoaﬂ&ﬁ%ﬁﬁmﬁ—m
PCT11JS2Q061044431 3Q9- 396, ed ted b y ﬁ te%l Acadeni c, Press.
1655) . BB gt £k OLHIIOTSRL (KPP fh PIERRGr afitetet ol o paually
gr Ogsg%@élﬁni:@b Lse@rﬂH n@Béelds;. P(?p(mmﬁpgbl}(@ml %ﬁﬂk}@z 'oP@Bicady! @he rad‘i‘&lpd k-e;glahg ondof
roard Som the¥emovaF tn aq'ry%%’xyl é)roup ot3 the emlgceta?%gnn o%a carboﬁudqmt&%aar vance
) [00267] Free amines of compounds of Formula I can also be derivatized as amides,
sulfonamides or phosphonamides, All of these prodrug moieties may incorporate greups
including, but not {imited to, gther, amine. and carboxylic acid functionalities. For example, a
prodrug can be formed by the replacement of a hydrogen atom in the amine group with a group
such as R-carbonyl, RO-carbonyl, NRR'-carbonyl where R and R' arc each independently
{C1-Cio)alkyl, (C3~-Cr)cycloalkyl, benzyl, or R-carbony! is a natural a-aminoacyl or natural a-
aminoacyl-natural c-aminoacyl, -C(OH)C(OYOY wherein Y is H, (Ci-Celalkyl or benzyl,
-C(OY)Y, wherein Yy is (C1-C4) alkyl and Y is (C-Cg)alkyl, carboxy(C,-Cg)alkyl, amino(C,;-
Cyalkyl or mono-N- or di-N,N-{C,-Cg)atkylaminoalkyl, -C(Y2)Y3 wherein Y3 is H or methyl
and Y3 is mono-N- or di-N,N«C;-Cg)alkylamino, morpholino, piperidin-1-yl or pyrrolidin-1-yl.
[00268] For additional examples of prodrug derivatives, see, for example, a) Design of

Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in Enzymology, Vol. 42, p.
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Drug Delivery Reviews, 8:1-38 (1992); d) H Bundgaard, et al., Journal of
Phar maceutical Sciences, 77:285 (1988); and c) N Kakeya, et al., Chem
Pharm Bull., 32:692 (1984) each of which is specifically incorporated
her ei n b)WQéqOé’P%‘R% [00269] A "pharmaceutical |y accept EQT%TS%“&WE“W”UM ess
ot herw se indicated, includes salts that retain the biol ogical

ef fectiveness of the fine acids and bases of the specified conmpound and
that are not bi oI ogi cally or otherw se undesirable. A conpound of the

i nventi on may sess a sufficiently acidic, a sufficiently basic, or both

funct i ol94t39%y bJ’ Kn&idderst gl Mewé’&ssw%ﬁ) bhd TEHPO%QWMPGWQWM gani ¢

Or  OF JaNhEIPASAS afmcﬁqaydgr&@ deed- m:@expfaad NALC Bihigaatd, YCRIPRPPS 2l Fﬁ

Exanpl cej gfﬁmpha({fnaceut I cal lr%‘ acce ?E’ggﬁ a hg)gl ‘;"J)idﬁ tBG;cfe salts prepar ed
by reactapdration qfferodiagsy by fi<B n®si Bn gaavd, Advasedl  or
or gani Cpagl elfErARevidb, ﬂanss:pbaae dSHE Bun doabrdS ef acljadmw afmfuaza@amcaz
pyrosul fates, bisulfates, su

fites, bi es, phos at es
onony dTenFE2EHGSR: i) BRI Shtiaters PHIEh b BB S84, cach of
pyr ophqsmaatsggwﬁdanpmcd@amedmm Biereferenicedi des, acet ates, propionates,

decano capry] gtes; ac at es f, obyt yr at es oat es,

hept AndnFas) or ot op w-a@wmef Lﬁaﬁgﬁnaw&gs “@E‘é"d?"n‘&?‘é%“’d JoRes s

sebac atthat, rethintié ﬁbmg.camfeeﬁioaass ob t]ic)ﬂ‘i:c deids d‘id]:&&dﬁ&;fttl’ib@pbwﬁedlco&;dt MBS,
i.ni.t rqbenzoat es

benzoat chI or.ohenzoat Jret h zoat es
Pyl oy DRSSt SRIERIR R R s Sl o b Bl O B DY iy possess a
xyl e nessu&ioﬁm:ﬂy asidwph axfﬁbnamlgt I:mt;;iesor bphnefhydtmﬂryrmpa,ltaaa acqupdifngty mawaai 8,
citrate act at es oxybut yrates,, ' colJ at es rates, )
et han B PR 06 HoraiPg ST R e 2 et e EnsEGchuil e sat
napht hamﬂmﬂé-mﬂmtmallgaad:cpmbld ahlat iacludSthosesalts pmpagﬂ dyaeayion ofithef t he
pr esent NDHe t han_one _acidi c. or basic t he
conmpounds %ﬁ&{shg}lﬁg@éﬁ??qu#'eoﬁ' h? mmcral ne or%chn%crl]door%ﬂ mSYga?'n%ai ¥'f°§' in a
si ngl e sawpduciuding | Gy, Iﬁwbhﬁ‘aﬂemvehatsml%escorsplfmd |kn«5uiﬁt@3q:yhotﬁmtcs£e3| red
phar mac b b t hod
avai | ab Hﬁdh%@oh%n pg‘g%’?lg% Jl@% pho ea’tlpren@% o?'ﬁg:ﬁbxlfrg@y ospQ‘rgk q"\/!\? r;
aci di c brompigsindoedifies, ecxsatys, epmplmatos,gdnmoates,d caprelates,s dmy;dhtc:chlfmmas,am d,
hydr obr.oni s u ggti ,d hed ﬁBEQ he |i ke
or with an orgga'td':agﬁ)glé’lL Eép%g'u apr&géle %'cg)%(lzl Q'ba? erc am%ﬁngu%(@%ﬁ{d aci d,
mandel i ssbavetes,, ffumewates, aghaleatesnl owtm-b.d-rd@batcs,pyrhwym-b@-ldcbates,xalheczoatcs,
gl ycol i y .ag, urmJ aci d
or: gal a c(i'gur onrc ablrggthglgﬂabh%é t??yig&é'oxy acl d}kl‘suchgas creri 3915!‘;’1 u%artari c
aci d, alhtlmiﬁtwo suifpretess umlhnanlfta@pa.r phenylacitates rpwlpmmeamlmmﬂwmmt ic
acid sugh.as | € %ﬁdo I C ' y
asp-tol uenesul ?onl e aci Jﬂrd t%ﬁ%gul f ﬂatggl dstwg%%fghe ﬁlgt'gné%g%
2007/ omemmgm@lmﬂﬁulfonaﬁs naphmalenc-z-sulfonates and mandelates. Sincea

single compound of the present invention may include more than one aclchc or basic moiety, the

compounds of the present invention may include mono, di or tri-saits in a single compound.
[00270] If the inventive compound is a base, the desired pharmaceutically acceptabie salt
may be prepared by any snitable method available in the art, for example, treatment of the free
base with an acidic comﬁound, for example an inorganic acid such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, or with an organic acid,
such as acetic acid, maleic acid, succinic acid, mandelic acid, fumaric acid, malonic acid,
pyruvic acid, oxalic acid, glycolic acid, salicylic acid, a pyranosidyl acid such as glucuronic acid
‘or galacturonic acid, an alpha hydroxy acid such as citric acid or tartaric acid, an amino acid
such as aspartic acid or glutamic acid, an aromatic acid such as benzoic acid or cinnamic acid, a
sulfonic acid such as p-toluenesulfonic acid or ethanesulfonic acid, or the like.
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[00271) If the inventive conpound is an acid, the desired pharmaceutically
acceptable salt may be prepared by any suitable nethod, for exanple,
treatment of the free acid with an inorganic or organic base. Exanples of
sui t abl eWMOYEHRY salts include those formed with al kaP§T/UEHA6A443 i ne
earth netals such as lithium sodium potassium bariumand cal cium

Exanpl es of suitable organic base salts include, for exanple, ammonium

di benzyl aimoni um  benzyl ammoni um  2- hydr oxyet hyl ammoni um

bi s( 2- hi/dr oxyet hyl ) ammoni um  phenyl et hyl benzyl am ne,

di benzy[002R) enedifahs iyentygicampound jscansagid. he gpsived phamasewsicallicacgeriablempi et i es

may Inckdtaﬁa b& prepiddWySany! SiRfde ARihbE, ﬁpbiﬁiblééﬂtﬁeﬁnﬂni’ﬁﬁﬂi&%%id%ﬂ?a@nd N-

met hyl gl ucosam ne, plus salts forned wWith basic am no acids such as gI yci ne,

omi t hi niCTEaRicHF PREARTS bass, xamples of sritable agraaicsalis inclda those formerdwith atkp)
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subst raf ?‘:\ﬁfeeégésp%’ql c%h%gﬁ@y E}: %Fopl cal Ty H%H %sl é@ﬁ%—é"n‘%%%%d?do?‘%rﬁ’gépr esent
i nventi Emmnpdam :gmwsshﬂtyarbée fncemarated itp chompounds o they iovertion dslugde ddotapesis -t o
those dj, f e, PG Rbrub @ufﬁt}eg@smmém&.&%sm.&eéu%s by
substltu ng ?n’ Eso op | reggent

PN, 1Y, 150, 70, %0, ¥, P, %5, ", ¥CJ, "] and L Certain
motopnca]ly—labcled compounds of the present invention (e.g., those labeled with *H and 'C) are
useful in compound and/or substrate tissue distribution assays. Tritiated (e, *H) and carbon-14
(.., 1C) isotopes are useful for their ease of preparation and detectability. Further, substitution

with heavier isotopes such as deuterium (i.c., H) may afford certain therapeutic advanwgés
re.sulting from greater metabolic stability (c.g., increased in vivo half-life or reduced dosage
requirements) and hence may be preferred in some circumstances. Positron emitting isotopes
such as 0, N, ''C and '*F are useful for positron emission tomography (PET) studies to
examine substrate receptor occupancy. Isotopically labeled compounds of the present invention
can generally be prepared by following procedures analogous to those disclosed in the Schemes
and/or in the Examples herein below, by substituting an isotopically labeled reagent for a non-
isotopically labeled reagent.
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I sotopically | abel ed reagent. 47 WD 20 O 7105 9 2 5 7 PCT[ US20061044431
[00274] METABCLI TES OF COMPOUNDS OF FORMULA | [00275] Also failing within

t he scopf%g((}f this invention are the in vivo nmetabolic products of conpounds
of For mul"¥ P& bed herein. A "netabolite" is a phar REEOISEY6OHBY active
product produced through netabolismin the body of a specified conpound or
salt thereof. Such products may result, for exanple, fromthe oxidation,
reduction, hydrolysis, am dation, deani dat i on, esterification,
deesterification Icr oni dat i onoenz t| cI 2avage, and the like, of the
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are dethemfned I n conventlonal fashion, e.g., by M5, LC MS or NMR anal ysi s.
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and Maase slmmmed iRsansntional cfashmngagq, by At h@@\ﬁs orMmlysw | [z ygendxaly.

(1967- %1?393] &‘r}letabohtcs is done in the same way as conventional drug metabolism studies well -
known to those skilled in the art. The metabolite products, so long as they are not otherwise

found in vive, are usefil] in diagnostic assays for therapeutic dosing of the éozﬁpounds of the °

invention. :
[00277) S IS OF COMPQ S OF FO 1
[00278] Compounds of Formula I may be synthesized by synthetic routes that include

processes analogous to those well known in the chemical arts, particularly in light of the
description contained herein. The starting materials are generaily avéilable from commercial
sources such 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).

[060279] 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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or Beil stei m Handbuch der organi schen Cherie, 4, Aufl. ed. Springer-Verlag,
Berlin, including supplenents (also available via the Beilstein online

dat abasel‘i 00779] Compounds of Fornula | may be prepared sgn%%or as
compound A WIHPEY conprising at least 2, for exanpl e BCVESH¥H 4 ¥onpounds,
or 10 to 100 conpounds. Libraries of 48 W 2007/059257 PCTI US2006/ 044431
conpounds of Formula | may be prepared by a conbinatorial 'split and m x'
approach or by nultiple parallel syntheses using either solution phase or
solid phase chem stry, by procedures known to those skilled in the art.
Thus agerepanngdgyof Borgufa } msy beprgrared by acpmbingtesnk Srlit and enix’ approagh evbiied a
CoNMpOoURgiptdpaallel SRitivkésSisitE dihet §RSonZpha R RMNE Phase ChBthRGTBAPtbdedtbd Y
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g Scheme 1 )
(00281} Scheme 1 illustrates synthesis of “N-linked” quinazoline coinpo'unas (4) of the
present invention wherein A -and E are as defined herein. According to Scheme 1, 4-anilino-
6-nitro-quinazeline (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 elevate‘d temperatures and
may require a mild base, such as EtN(/Pr);. 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 H,, Pd/C and hydrazine, Pt/C with NaOH and Hz, Zn/AcOH, Zn/NH4Cl or Fe/HOAc. In
one example, the reduction is accomplished with Pd/C and H,. 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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qui nazoline-(1) substituted in the 4 position wth a suitable |eaving group,
for exanple a chloride, under standard coupling conditions. The coupling
reaction_can be perforned in a variety of solvents, such as tBuOH, |PA or
DCE and MR 24%24H2FE el evated tenmperatures and may reunGE“@ﬂWWWH*Hase such
as EtN(fPr)2. In one exanple, the reaction is achieved in a mxture of |PA
and DCE heated to 80 C. Reduction of the nitro group of conpound (3) can be
acconpl i shed by a variety of standard reduction protocols known in the art,
such as C.,and Pd/ C and hydrazine H2,  Zn/ AcCH,

7 Nl HOTaeR g 10 provids, Eninei (B ThRde PRRRET Ay 1000 E WGP A w ch

Pd/ C amﬁkHBvahﬁnnﬁﬁnumea hal ogen, the reduction can be acconplished Pt/C
with NaOH and H2 or Zn/NH4ClI. The resulting aniline can be coupled with
hal i des, or reacted with other suitable el ectrophiles such as al dehydes, 49
WO 20071059257 PCT/ US2006/ 044431 acid chlorides, etc. to provide conpound
(4). These reactions may require(Q%SU|tabIe base and/or el evated

tenperatures. (RAFM (R )n A (R2I'n AER 1. & Pd cat &L
phoshpinend, N NI |ts, RI8 N’-lj NJ R15-NH2 \ NJ
cat al yst, RidpB( @) oshpi ne ¥ s, R15Snau3 R 'E RI N E R1
N | L, ® (. © Nedha tgmamﬁlRwH
N/) NJ RN, -NH, N,
5 & 4
Pd catalyst, R'SB(OH),
phoshpine ligand, heat o
"R'5SnBu,
(R?)
e
R“‘N =
RS Ny -
N4J N
7
Scheme 2
[00282] Scheme 2 illustrates an alternative route towards “N-linked” quinazoline

compounds (4) wherein A and E are as defined herein. According to Scheine 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 pﬁlladium mediated cross-coupling reaction of a
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)z, Pd(PPhs)s,
PdCly(dppf):, Pdx(dba)s, a phosphine ligand and a base in a suitable organic solvent such as
THF, DME or toluene. In one example, the coupling reaction is accomplished using
Pdy(dba);, X-PHOS and CszCO; in THF and heating to 65 °C. Scheme 2 also 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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7 Scheme 2 [00282] Schene 2 illustrates an alternative route towards
"N-finked" quinazoline conpounds (4) wherein A and E areas defined herein.
According_to Schene 2, 4-chloro-6- 'iodoquinazoline (5) can be used in place
of 4-chl g\‘v&"’@gmsﬁ%’qui nazoline (1) in Schene 1 to prepd@/US2006/044431

4-ani |l i no- 6-i odoqui nazoline (6). The palladi um nmedi at ed cross-coupling
reaction of the resulting iodoquinazoline (6) wth a suitable am ne R75NH2
to give conpound 4 can be acconplished by treatnment with a pall adi um

catal yst, for exanple Pd(OAc)2, Pd(PPh3)4, PdCl 2(dppi)2, Pd2(dba)3, a
phosphi ne ligand and a base in a suitable organic solvent such as THF, DME
or toluene. In one exanple, therREpupling reaction is accom#i shed using

Pd2(dba) 3, X-PHOS and Cs2CO38 in T ~gheating to 65 C. Schime-2-gl so
denpnstrat egs the preparationgef nked conpounds (7).gtThe anal ogs can
be prepaﬁ dpfr Za4 (6) By al fepdi um geadifat & crosd¥coupl i ng

reacti ofS—fa tIf b C acids or—organo tin peopPoUAtS LAg St andard Suzuki
or Stil |81 eati OnAonpgftyens welHodcnown in t : 071059257
PCT1U520061044431 RZ\ A E Ran A E Rea RB RO\ ; Res Il ~ NH

(2) as NHII f esN WOSHOAC S\ | J HON 89 Tgd NaOH R2n Rea 9 R N
a~ YNIN 0J' 10

TsCl
NaOH
-Rzn .
e
- RS R A
f8a f& N .
RS )‘f‘N =N
] ¢|
P - N
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Scheme 3
" [00283] Scheme 3 illustrates a route towards “N:linked” oxazoline-quinazoline

cpnipounds wherein A and E are as defined hercin. According to Scheme 3, amidine (8) can
be condensed with suitable aniline (2) in the pr-esence 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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Scheme 3 (00283] Schene 3 illustrates a route towards "N-Iinked"

oxazol i ne- qui nazoline conpounds wherein A and E are as defined herein.
According to Schene 3, am dine (8) can be condensed with suitable aniline
(2) in tWOWPEEEETe of an acid such as HOAc in a suit adf@/UPMIBIso| vent
such as isopropyl acetate (1 PAc) to provide the thiourea (9). The oxazoline
(10) can be prepared by cyclizing the thiourea (9) under a variety of
conditions, for'exarnpie, by treating the thiourea (9) with TsCl and
aqueous NaCH i n TH 51 V\D 2007/ 0592%, PCT/ US2006/ 044431 (RZ[)qq (R7)n A (ROM

A EE Rl- i I ~f Nl “opal |y Rao / (2RO Agpr ot ect
RtsO N Ni 2R1q'lh 4 or -X \ gL 11 12 13 Rae H Resg a

pr ol ec ng_grpup Sghemnepf 1002 1 Sch rre 4 il A ‘éftes Ehe synthesis of an
et her Aoﬁ.:i nazm-rrr(e—(-ﬂ:B) Le% 4 on 3 |‘nNA and E are
as defi ne Accordi ng to 4 42 041'-1@{@&6« oxy- oline (I1)

can be reacte d vmth suitable anili ne (2) under standard coupjal ng conditions
as descri bea in Schene 1 to provi de corrpound (12). The' oxygen noiety of
conpoung, (ﬁL&’)‘ can be substituted with various Ra groups, wherein Ra is H,
R15 or Sekitg é@ e alcohol protecting group, such as an acyl group. After
reaction with the aniline, the optional protection group can be renoved
under suitable conditions, such as amonia in MeOH in case of an acetate
protecting group. The hydroxyl grdigbemedconpound (12) can be coupled with a

sui tabl(om@dgkyl hehéde ﬁx%gesr&nﬂlle%@nm% pru'l %@r hﬁ;&g ?@H&Bm@éu Y GPlthe C52008

or In an organi c sol vent “such acetone to 5‘§OVI de COI'TpOUﬂd

13. | nP‘@?Fét inysasiop mereith & and K, prgras gafiped *&&w e%wrw)s I Fehempd, frshlap-@s2. as
a baseo:k;ﬁq%olme (11) can be reacted with suitable aniline (2) under standard coupling

" conditions as described in Scheme 1 to provide compound (12). The oxygen moiety of
compound (11) can be substituted with various R* groups, wherein R* is H, fl‘s or a svitable
alcohol protecting group, such as an acyl group. After reaction with the aniline, the optional
protectio-n group can be removed under suitable conditions, such as ammonia in MeOH in
case of an acetate protecting group. The hydroxy! group of compound (12) can be coupled
with a suitable alkyt halide R'"*-X and an appropriate base, such as K,CO;, Cs;CO; or
Cs{OH); in an organic solvent such as DMF or acetone to provide compound 13. In one
e.xample, the alkylation is achieved with R'-Br using Cs;CO, &s a base in DMF.
A!tematweiy, RP-OH can be used in place of R'*-X'if the alcoho! has been converted to an
activated leaving group, such as a tosylate. In yet another method, the hydroxyl group of 12
can be coupled with an alcohol RY¥-OH under standard Mitsunobu conditions, such as
DIAD/PPh; in THF, to provide compound 13, . ‘
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Alternatively, R15-OH can be used in place of R15-X;if the al cohol has been
converted to an activated | eaving group, such as a tosylate. In yet another
nmet hod, hydroxyl group, of 12 can be coupled with an al cohol R 5-CH
under stéﬂﬁé?‘ﬁmﬁz{siunobu condi tions, such as DLAD/ PPh3PCA/USREOS/0#3br ovi de
conpound 13. 52 WD 20071059257 PCT1US20061044431 (Ra)n NI 4~"%Vs) | ! |
reduatlm4 | N\ ./, 02N NO1l FIZN1 \D b bpwe OW a- a x to 17 Cbi 2a
D'O (RNOF1-1IT"T (R)n fRRMD Ds 6ace. DMV | | O liyN1l ! 17 DigDyD
1s 2t1 Schene 5 [00285] Scheme S illustrates a nmethod of preparing aniline

i nter nggdi ates (2a)"apd A 2b) @itable for use in Schemgs, 1-4, from phenols

14) an res i veI = Q\IET?? atd are P‘clg‘a#
felvai)labm\gk in t Yl&@mk qan—(l;%e%‘-ep rﬁmt el\\gkllled in

the art bips andaﬁsdnwrocedures Phenona.gﬂ4) can be reacted W t gln
optional |l yssubstituted 4- fluoroni'trobenzene (16) and a suit abl e base, for

exanpl e K2C0s, NaH, or Cs2CO3 in a polar organic solvent such as DWVF at

el evated tenperatures to provide the coupled product (17). In one exanple,
phenol (14) is reacted with an optionally substituted 4-fluorohitrobenzene

(16) in the pres e of Cs2CXB in DV at 80 C. The nitro group of conpound

(17) coawn reducedE 2’ thegl eS| red aniline conmpoygg (2a) using standard
eAS P

reducti on hod Pd/*@<kand hy P Pt/ C with NaCH
and H2, Zr m—l n one exa t hd ductlon is
acconpl i shé‘ngn th and °ﬂ2 40 p5| . fhen R2 i'%Va hal oge Rhe reduction

can be accorggl ished using Pt/C with and H2 or Zn/ NZI;I4C1 “oth a similar
manner, conpound .(2b) can be prepared from phenol (15). BnOt NH2NH2 BnO 1.
cycli zat on HO _ Scheme 5 . _

{00285} Scheme 5 illustrates a method of preparing aniline intermediates (Za) and (2b)
suitable for use in Schemes 1-4, from pheuols (14) and (15), respectively. Phenols (14)-and (15) .

' are commerclally available ot 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 sﬁl‘)stitul:ed 4-
flyoronitrobenzene (165 and a suitable base, for example KsCQ,, NaH, or Cs:CO_;, in a polar
organic solvent such as DMF at elevated temperatures to provide the couplied product (17). In
one exampic, phenol (14) is reacted with an optionally substituted 4-flucrohitrobenzene (16) in

X the presence of Cs;COs in DMF at 80 °C. The nitro group of compound (17) can be réduced to
the desired aniline compound (2a) using standard reduction methods such as Pd/C ar_ld H,, Pd/C
and hydrazine, P/C with NaOH and H;, Zn/AcOH, Zn/NH,Cl or Fe/HOAc. In one exariple, '
the reduction is accomplished with Pd/C and Hz (40 psi}). When Rz isa halogcn the reduction
can be accomplished wsing PYC with NaOH and H; or Za/NH,CL. In a similar manner, -
c¢ompound (2b) can be prepared from phenol (15).

BnO NHNH,  BnOL = 1. cyclization ~ HO( =y

SN
—— .
o heat 4 2. deprotection o R
Ci NENH, N~
18 14a
Scheme 6
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heat iN--r ~N- - - | NR19 2. deprotectlon C NHNH2 N-N 18 14a Schene 6
53 WD 2007/ 059257 PCT/ 052006/ 044431 [00286] Scheme 6 illustrates a nethod
of prepar‘1\y %P‘ﬁ_’henol internedi ate (14a) suitable for wuse in Schene 5.

chl or o- pyYPEW&583%8) can be reacted with hydrazine, for RETAFIS/G4m3pyri di ne
at 80 C. The resulting conpound can then be reacted with a carboxylic acid
equi val ent, such as triethyl orthoformate or trimethoxy nethane and acid,
such as HCI, HOAc or 4- nmethyl benzenesul fonic acid. In one exanple, the
cyclization is achieved with trinethoxy methane and 4-nethyl benzenesul fonic

aci d t 400286lni sh Peheme§ ygrates awwmpa@mﬁn@amwd ateiitRisditabinir

st andan
o B S B R g b (B

[00287]80 %héﬁé '&F“l“PB Gempanskean ﬁ%q“rh?dewdm@p%ﬁrha%'ﬁéﬁ@eqpmléwnwha§ e (14b)
sui t ablygethydr onntmmare Ssrhemacﬁox)A rﬁéth&rﬂbbifd Attt bldht aﬂ ACtt HoAanor gact ed
wth DIVPa PQOCI vide a di | am,.no- acry ?J;yde |nterrred|ate
Conver SN IGRZepRo, Sidhe N e SEREn e SPIOn 15 Rt A Fimsihony
acconplmettane aby 4Lmaa§zma&bne@utfdsm@acx@né if@nizh ihe Giabsie] The BehziHgMp 2&Pbe 3- ami ne

In base at ele atedt ejatures, NaQVEm McOH at 60 C. The
benzyl "gFd ‘ﬁg $ s,fgr e {c ‘%ﬁ@% Bve(li®tard conditions, such

as Pd/C and Hz. 54 WO 20071059257 PCT/ 0S2006/ 044431 1. am ne, Pd cat al yst.
Bn0" phoshpine Il gand, heat BnO 1. Deprotectlon (R% N 2. Boc2Z0OR Cl 9 2)n
02Ni ' N NHBoc 21 \\ F NH

, LR
OEt POG;  OHC._OBn 1. Hszl\-/ Ho\(\
) L M ! A
14b
* Scheme 7
{00287} Scheme 7 illustrates.a method of preparing phenol intermediate (14b) suitable for

use in Scheme 5. A suitably substituted acetal can reacted with DMF and POC}; to provide a
dir;nethylamino-ac:ylaidehyde intermediate, Conversion of this intermediate to a pyrrazolo-
pyrimidine can be accomplished by treatment with an optionally substituted 1H-pyrazol-3-amine
in base at elevated temperatures, for example NaOMe in MeOH at 60 °C. The benzy! group can
be removed to give (145) under standard conditions, such as P&/C and Ha. "
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19 18 OzN (16) 20 base, DW (R" add °~ - Rg NI / NRIGO ~/ Re 2c
N Ro (R)n 2. raducacn N1 / ! N(Ft)n 1. DMV-DVA 21 NH2 ~ O~/ | N
HzN 2. cyg Euflﬁ}okﬁ?_ 2d N 3. reduction Schenme 8 [00288J Schene 8
illustrates eparation of aniline internediates (ZE?T@%“UG’QWM suitabl e
for use in Scherres 1-4. According to Schene 8, the palladi um nedi ated cross-
coupling reaction of 2-chloro-4-benzyl oxy-pyridine (18 with a suitable

am ne to give conpound (19) can be acconplished by treatnment with a

pal | adi um cat aIﬁ\; for exarrpl e Pd( QAc) z, Pd(PPh3)4, PdC1 2(dppf) 2,

Pd2(dbg) 3, %gﬁ,ﬁﬁgcﬁf' ase moaprabuﬂa,abl e anic sol vent such
as THF. W, the coupling |séﬂ®ﬁ? usi ng
t

LHVDS wi t (dhald X PHOS and Cs CCB in EH:-' F and NC The
resul ting 24am nopyr| di ne can be opNHRmsal | p ect,-_ed és t he Boo-carb' amate
under standard conditions, for exapple BocZO| BuOH. The benz group of
conpound (19) can be rem)ved under standarg)y | tigyns, such2&s Pd/ C and

H2. The resulting phenol is then reacted mné@% g optionally substituted
4-f|uoro-nitrobenzene (16) as described in ene 5 to proyide the coupled

product (20). Boc group of conpound (20) can be rempved wid h acid, for
exanple TFA i n eprotected 2-arg,popyridine (21) cdan be converted
to an i m dazopyri ri atlve by{eacfimg with a suitalll y substituted

2- hal o- car bonyh, und: xanpl e, ¢itorpound (21) can be reacted with
ei ther chl oroaceét al dehyde N | or oace 8/° 2- R?)
hi:] r|
R 2. reduction
=N
= ;w» . N
b/ \Q 2, cyclization -
3. reduction
Scheme 8
[00283] Scheme 8 illustrates the preparation of aniline intermediates (2c) and (2d)

suitable for use in Schemes 14, According to Scheme 8, the palladium mediated cross-
. coupling reaction qf 2-_ch'lor0-4-benzyloxy-pyridine (18) with a suitable amine to give
compound (19) can be accomplished by treatment with a palladium -catalyst, for example
 PA(OAG),, PA(PPhs)s, PACh(dppf)z, Pdz(dba)s, a phosphine ligand and a base in & suitable
“organic solvent such as THF, DME or toluene. In one example, the coupling is accomplished
using LHMDS with Pdy(dba)s, X-PHOS and Cs;COs in THF and heating to 65 °C. The |
resulting 2-iminopyridine can be optionally protected as the Boc-carbamate under standard -
conditions, for example Boc,O in /BuOH. The benzyl group of compound (19) can be removed
under standard conditions, such as Pd/C and H;. 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 Z-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
33



chl oropropanal in THE heated to reflux. Conversion of conmpound (21) into
triazol opyridines 55 WO 20071059257 PCTI US2006/ 044431 can be achi eved by

t wo- st ep t hat i ncludes condensation of (21) with dinethylforam de
di met hyl A’E{égg‘ﬂ%?%gbr ovi de a NN-di et hyl - f or mi ni dani de dEFITLER0§@444hich s
then reacted with hydroxyl am ne sulfonic acid to provide the

triazol opyridi ne. Reduction of the corresponding nitro group can be
acconpl i shed as described in Scheme 5 to provide conpounds (2c) and (2d).

(b " e i f oI e bt 25 1 1

2. 1 eddinmthylfiramidierdifbihylac@al oyebvide s NN-dimEhyl-Brminsdanitie deriva@ié, lwhidiz N NN

a1 t o it s R otopi CHAF Py B Tt R R il BF) ° "

sui t abthe domespopding miBe lgepscah- Ye agoplidiedgast desSiilrednis Schephechltorppevide

compounds (2c) and (2d).
R’
( :)" E 1.,‘Amilla, Pd
. (RY, onoshpine i R,
gand,
o, 22 M, B T
nZ g1 base, DMF ON" N QNI N “NH,
- 22 "9
. R19
1.
cl 0
Rw
2, reduction : 1. DMr-tJt?nA
, 2. eyl
(R2)y . 3. ?gdulzcﬁogn
R2), - :
HaN~ = N :N (R%), Y o ~
RNHRN | - m ‘
HaN NN
N=
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
paliadium mediated cross coupling conditions as described in Scheme 8. Conversion of
compound (23) to provide imidazopyridines or friazelopyridines 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 (24).
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hydr oxypyridine is reacted wth an optionally substituted
4-fluoronitrobenzene (16) as described in Schene S. The chloro derivative
(22) can ba verted to the am no derivative (23) under pall adi um nedi at ed
Cross cou 9,53?'ﬁ|t| ons as described in Schene 8. ConvRIEUSM0G4443¢0onpound
(23) to provi de i m dazopyridines or triazol opyridines can be acconplished
under suitable conditions as described in Schene B. Reduction of the
corresponding nitro groups can be acconplished as described in Schene 5 to
provi de conpounds (2e) and (2f). 56 WO 2007/059257 PCTn520061044431 (W\- F
4. CICSNMes 2. Heat Hs | 1 02N (16) 3. Base‘RhQat N 11 bass DIVIF Lis 14 24
2. redyction (R )nilccsnmeN N zg 0s xI Iyst iFrasl''S ° (RZ1 N

pl N \pi sba pg Ha2 (16) 25 26 CSIEQN (®) seductl on Schene 10
[ 002901 S 0 HHustrates a enasyntahe& s of internediate

aniline co d (2g) suitable se in s 1- According to Schene
10, phenol substituted benzof usg d eterorcyemlms (14) § be reacted
wi t h di netthyl thiocarbanoyl chl or| de and a base, for | e Hin

T1-TF, with heating to reflux. Rearrangenent of the f"@%ul i ng t Ni_o®ar bonyl
car bamatxe i accorrpl(,aafgb@@l by heagl nz to eI evat nper at urids, f“f‘ﬁ“’exarrpl e

200 C, injdi henyl TR&SIHr O Ghy, | hydrol yzed under basi c
condi tionssy h a + MeCOH he refl fhe thiol (24) can then
be reacted fHsp:h an optionally substlﬁsq:;zed 4- £ u@;imr obenzene (16) as
descri bedagn Schenme 5. Reduction gf the ni trcfsgrl%;p can be acconplished as
descri bed 2. reduction

Scheme 10

[0D290}] Scheme 10 illustrates an alternative synthesis of intermediate aniline compound

(2g) suitable for use in Schemes 1-4. A'ccording to Scheme 10, phenol substituted benzofused-

heterocycles (14) and (25) can be reacted with dimethyl thiocarbamoy! chloride and a base, for.
example, NaH in THF, with heating to reflux. Rearrangement of the resulting thiocarbony!

carbamate is accomplished by heating to elevated temperatures, for example 200 °C, in diphenyl

ether. The product is ‘then hydrolﬁcd under basic conditions, such as KOH in MeOH heated to

‘reflux. The thiol (24} can then be reacted with an optmnally substituted 4-fluoronitrobenzene

(16) as described in Scheme 5. Reductlon of the nitro group can be accomplished as described

in Scheme 5, for example with Fe/HOAc or Zn/NH,C], 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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in Schene S. for exanple with Fe/ HOAc or ZnlNH4AC , to provi de conpound (29).
An alternative synthesis of aniline (2g) includes reacting a
haI o- sub%t d fused heterocyclic' conpound (25), where X = Br, with

' Pr) 3Si 23(}3{3'5%1255a| | adi um cat al yst, for exanpl e Pd(PPRETASZG0F44F1 and
heatr ng to reflux. The, resulting protected thiol (26) can be de-silated and
reacted wth 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 acconplis ed under standard reaction conditions. 57 WD

2007/ 059257 PCJII US200 1 (RR2)n O\ FC i 11 d N 02N 27 02N
28 phospm..'\i e |gamab & hea . Reduction N N a |I) X | HOYB 4 2h
N ~Pi N B r1002911 Schenme 11 illustrates a nethod

cording to

apiline (2h) le, or WS ®qlcharyseC heMegz 14.
se Wyield

of preg%r;,'

Schenme 11, aci 8 chlori de ( 7) IS react edpsdhive faapyr i done
ester (28),.for exanple with bt3N i n DCM—B&E8ni-ceaci d | priepared from
the halo substituted fused htm-lerocycl e (2kudayn st andaY d ondltl“o‘hl1 for
exanpl eX reatment with F' \ at low tenperatures fol |l oyed IS’yDB( Owe) 3.
Corrpoundm i s ther—eewpl ed boronic and (29) under pall adi um

medi at ed cMo3&" coupling conditi oh,*ls DY or exanple Pd(OAc)2, PPh3 and di oxane,
and heati n(j)g% 50 C (Tat am dani, D?ED" Kaki uchi, F.; Chatani, N. Og. Lett.
2004, 6, 3397). The resultin 9nrtro conmpound can be reduced under standard
conditions as described in Schene 5, such as Fe/HOAc or Zn/NUWC , to

provi de c¥hpBund (2h). 58 WD 2007/059257 PCT/ US2006/ 044431 N ~ H2N CM N
DOVLN ~ If Hu N CN PCCl 3 Scheme 11

[00291] Scheme 11 illustrates a method of preparing aniline (2h) suitable for use in
Schemes 1-4. According to Scheme 11, acid chloride (27) is reacted with 2-pyridone and a base
to yield ester (28),. for example with EuN in DCM. Boronig acid (29) is prepared from the halo
substituted fused heterocycle (QS) by standard conditions, for example by treatment with »BulLi
at low temperatures followed by B(OMe)s. 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. Lest. 2004, d,
3597). The resulting nitro compound can be reduced under standard conditions as described in
Scheme 5, such as Fe/HOAc or Zn/NH,C), to provide compound (2h).
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MMHN I \ DCE / N~NMe2 2) Ac' NHz Ac O/ N ;"'-"Nwve2 IPr2EEN ~XAE R, AE N
CNHN'" HHNY, )II R~ NNN-NWVez 2 DCMHOAc Ra" \\ NN/ "N N Schene
12 [.00292 Scherre 12 shows a nethod of preparing conpounds of Formula I
wher ei n 2004030387 E are as defined herein, ring B is aPETASPHEHad ri ng and
R3 is a Z group having the formula: H RBL (~ 9% N-N[00293] wherein It"
is Hor nmethyl. 59 WD 2007/ 059257 PCT/ 11S20061044431 MaoOve NY H2N CN t)
N NL~ Nu NCN Ove DCM Her! Il N'~ Nwve2 2) NH2ZNH2 S N~NMe2 pTsOH, OCE (Rn
(RRY)n AF A HONEHHN NyNH2NNN-~N N NMe2 DCM HOAc NHS J Schene
13 [00294] Schene 13 sho t hod of preparing conpounds of Fornula I
wher e

in and
(} 0 .
HN CN oM ‘= HoH N POCIs
1O WX bce
N” “NMe, 2) AQ,KL Ac O

e
NHq N “NMe, IPrEtN

R2n Rz\n. A.
[\\ A“E :\ l E
= . H HN
b Y HaN
h " e CT Y
N-—N NANM e DCM/HOAC h 'fN N B

Scheme 12 -
[00292] " Scheme 12 shows a method of preparing compouﬁds 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: )
R3D~<OY )
: NN
[00293] wherein R™ is H or methyl.
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A and E are as defined herein, ring .Dis a fused benzo ring and R3 is a Z
group having the fornmula: NN N -5 [00295] The conpounds of Formula I
may be L& ng reaction nmethods known in the art or by methods

anal ogous (Fg&l?ﬁg%?’knom in the an. This invention al soPpT3PeWEe8444dt hods of
prepari ng conpounds of Formula I, conprising: [00296] (a) reacting a
Compound of formula (F 1) Ran ASE RN H (F1) [002971 with a conpound of
formula (F2) N (F2) [00298] in which Z represents a | eaving atom or group;
or 60 WD 2007/ 059257 PCTFEJS2006/ 044431 [00299] (b) for a compound of
Formula | in which Gis Nieactlng a conpound of fornmula (F3) R . CN /
NCR (F3) [003001 in esents a tertiary am nopabQuUmd or exanpl e
di (1-6 ky! agdy t hyRamino, w a conmpound bf formula (Fl);
fol | owe %’i@ ecessary, m;mwermmg mn I(%End of Foroul®Me_into anot her
conmpound Wohaed, BWHELRe  di ffer%nt @Rl 0030 L35 0m, Mok
particularly, this I fvent | on prOV|des nmet hods- of pre aring conpounds of
Formula I, conprising: [00302] (c) for a conpound of Formulgy|l wherein R3 is

-NHR' and R" is R15 or - (RY,q A
H \ A‘E /Q/
Ny N CN I = H HY!
\-\,S/ \C[ e el " ’N“YN oN
N~ "NMe, DCMMHOAS \\,s J
: N

Scheme 13
[00294] ~ Scheme 13 shows a method of preparing compounds of Formula I wherein and
A and E are as defined hcrcm ring B is a fused benzo ring and R? is a Z group havmg the
formula:
o
[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 proviﬂes
methods of preparing compounds of Formula I, comprising;
[00296] (a) reactirig a compound of formula (F1) -

R2,

ol

P A
e

RN X |
H
(F1)
[00297] with a compound of formula (F2)

-
BZ|| j

N
(F2)

[00298] in which Z represents a leaving atom or group; or
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C(OR35, and R75 is as defined for Formula I, reacting a corresponding
conpound of Fornmul a wherein R3is -NH2 with an al kylating agent or an
acyl ati Nowd% ﬁl‘f‘ltfosg%? X wherein R15-X is an acid or rdactive derivative
thereof (such as RI5C(QC) or wherein X is a |eaving JiIRP20WH3ES

hal ogen group, optionally in the presence of a base; or [003031 (d) for a
conpound of Fornmula | wherein R3 is -NHRL5 and R15 is as defined for
Formula |, reacting a correspondi ng conpound of Fornula | wherein R3 is an

i odi de p w oun \Vi 5NH2.in the presence of a
pal | adl[?f#Pgt;t al yébB %{n%ng %#r?g%' rg}g'ﬁ‘d%%wbals 053 H’fa(gcjml?cg'rnﬁé’?corrpound
of For forald (Faherein R3 i s R15 and R5 is as defined for Formula I,

reacting a correspondi ng conpoun of Formula | wherein R3 is an iodide group

wi th a conpound having the formnul HO(OH) 2 or R 5SnBu3 in the presence of
a palladium catalyst and a phos e ligand; or [003051 (t) for a compound
having the Formula | wherein R is d R15 is al kyl, alkenyl, or

al kynyl, reacting a correspondi ng conpound of Fornmula | wherein R3 is CH
with R 5-)Owherein R15 is al kyl, &fF bnyl or alkynyl and X2 is a |eaving
group, [06309\£e prﬁﬁﬁﬂﬁ;ﬁ i@ G%?bscrhéﬁ‘om aﬁﬂng:’g(?&]p, f&)exﬁ:ﬁ{ale@h@%%?ﬂrrﬁ@’ ing the

For mul a erein and Rt5 | s _al kyl ynyl, reacting

a corréﬂ?ﬁoﬁﬂlqﬁ'&e@bﬁﬁﬁﬁﬁ%dwﬁf‘ Esompeund ofyfesmisiiy, @@q@“@l@%df"mﬁs&rm%. is a

sul f at %oweem{g #HeC BorAPouhdt 86 Fohifla AT P andthércdin SRR HoMaild MOndvitg hor nul a
R50H in spresence of a base; or 61 WD 2007/ 059257 PCTI U82006 044431

100307]d‘f¥‘f‘i7nt&)rgr%{“’corrpound having the Formula | wherein R3 is a group of
f or mul god383) R MurR'p icifady, thisQAABdn proaides Mmethads of prepdrigtonposiERAUNd Of

For mul ei n is an iodide group wth a conpound having the formula
(174) %6‘““‘1\“2% ‘*“’"H’”%&o %
[00302) (c) for a compound of Formula 1 wherem R® is ~NHR* and R* is R" or -

C(O)RY, and R" is as defined for Formula I, reacting a correspohding compound of Formula
. I wherein R’ is -NH; with an alkylating agent or an acylating agent R'>.X' wherein R"-X' is
an acid or réactive ;:leri\;aﬁve therebf (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 Formula 1, reacting a cormresponding compound of Formula I wherein R® is an iodide
group with a compound havmg thc formula R”NHQ in the prcscnce of a palladium catalyst
and a phosphine ligand; or )
[00304] (¢) for a compound of Formula I wherein R? is R'® and R'® is as defined for
Formula I, reacting a corresponding compound of Formula X whérein R? is an iodide group
with a compound having the formula R**B(OH); or R**SnBu; in the presence of a paliadium
catalys; and 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 X wherein R? is OH with
R¥*.X? wherein R" is alkyl, alkenyl or alicyny! and X2 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 RY is alkyl,
alkenyl or alkynyl, reacting a corresponding compound of Formula I wherein R® is -OR'* and -
OR'™ is a sulfate group such s a tosylate group, with'a compound having the formula R'OH in

the presence of a base; or
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S (F4) 100309] in the presence of a palladiumcatalyst, a phosphine Iigand
and a base; or [00310] (1) for a conpound having the Formula | wherein R3 is
a group O\tv Fzﬁé)%la (F5) Re NNRes | S (FS) [00311] wherein R6 is nethyl,
cyclizing q %ﬁondi ng conpound of Fornmula | wherei n PGIRUS2806204g130Up Of
Formula (F6) 6 "I H NHO$ (F6) 1003121 wherein R6 is nethyl An the
presence of a base and a sulfonyl chloride such as tosyl chloride; or
100313] (j) for a conpound having the Formula | wherein R3-is a group of
Formul a F5]) R6 R NN7 Rao 5 (Fb) 00314] wherein R6 is H cyclizing
corres&’%ﬂ? ng coipBudgompomst haying the Sarmpislivhresin R isg ggounpf fomua (&3 or nul a
(F6) wherein R6 is Hin the presence ofgaiispropyl azodi carboxylate and a
phosphi ne |igand such as PPI-1|3; or 00,3\1\ ] (k) for a compound having the
Formula | wherein R3 is a group gh {0ofnula (F7) 62 WO 20071059257

PCT/ 1JS2006/ 044431 R Re ReO N (FM-S {00316] wherein R6 is H reacting a
correspondi ng conpound having the Fctgliﬁul al wherein R3 is a group of
formula (F6) and R6 is Hin the presence of a base and a sul fonyl

{00308} reacting a corresponding compound of Formula I wherein R® is an iodide group
with a compound having the formula (F4)
Rﬁ
|
N.
= H
vl
R® '{\I/s
. (F4)
[60309] in the presence of a palladium catalyst, a phosphine ligand and a base; or
[00310] (i) for a compound having the Formula I wherein R> is a group of Formula (F5)
RB N /N-.}',
L
(F3)
[60311) ) wherein RS is methyl, cyclizing a cotresponding compound of Formula I wherein
R? is a group of Formula (F6)
A
R"}’ O
HO s
(F6)
[00312] wherein R® is methyl .in the presence of a base and a sulfonyl chloride such as
tosyl chloride; or ' :
[00313] (j) for a compound having the Formula I wherein R is a group of Formula (F5)
RB
R? N =N~
¥
re L
(¥3)
[00314] wherein R® is H, cyclizing corresponding compound of Formula I wherein R® is

a group of the formula (F6) wherein R® is H in the presence of diispropyl azodicarboxylate and a

phosphine ligand such as PPH;; or _

[00315] (k) for a compound having the Formula I wherein R? is a group of formula (F7)
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chloride. [00317] Certain of the internedi ates described in the above

descri bed Schenes and in the Exanples are believed to be novel and are
provi ded ‘?@ I“# er aspects of the invention. In particular, this invention
further p v %?arrpound of formula (FI) ASE R ~ N a IBC(I‘FUSZQlEmBMB] wherein
R, R, A, Eand n are as defined for Formula |I. Conpounds of Formula (FS)
are useful for preparing pharnmaceutical conpounds such as the ErbB
inhibitors of Formula 1. [00319] In preparing conpounds of Formula I,
protection of renote functionalities (e% primary or secondary am nes,

al cohols, etc.) of internediatesg ecessary. The need for such
protection will vary dependi ng onasrgiﬁe}—nﬂ re of the renote functionality and
the conditions of the preparation hods. Suitabl e am no-protecting groups
(NH Pg) include acetyl, trifluoroagghyl, t-butoxycarbonyl (BOC),

benzyl oxycar bonyl (CBZ%G_ and 9- fluor nyI met hyl eneoxycar bonyl (F npo). The
need fiﬂﬁ%ﬁ]ch prwheseini Rnisi B, reagtits ¢ cowesvonding dotpoundnkaving theekprinnlat he art
For 3 3 |
R e e e e A A T W

Yor Kk, ‘llﬂglde [ 00320] . IVETHCDS CF SEPARATI ON [ 00321] In any of the synt hetic

met hodﬁmﬁpr Pr e peiafttoGRERMHMEiatl ddserinid In@thE abbve dLBHiURE SRR RhAHIRLS
to' separate reactjon products fromone another and/or fromstartin

mat er | Eramplenare belieyedde beraayelend ye nyided sit*iefrssrtbﬁf e@%gf the igyeapan. |

separ apfflcdithiinwrtiod et Rodile BepbiRbréagguegripf honogeneity by the
techni ques common in the art. Such separations 1nvolve, for exanple,

mul ti phase extraction, crystalliz&:on froma solvent or solvent mxture,

di stillation, subllnatlon or chrog Xaphy. Chromat ography can invol ve
any nunber of met hods |ncludino, | e: reverse-phase and nor nal
phase; size exclusion; ion exBhapge gh, medi um and | ow 63 WD 20071059257
PCT/ 1JS2006/ 044431 pressure |iauid chronatography nmet hods and appar at us;
smal |- scal e anal ytical; sinmnulated qgélng bed (SM 3) and preparative thin or
thick | ayer chronatography as wel | techniques of snall scale thin |ayer
and f| [OB18Ihr onewhereia ®RIyR®, A, E and n are as defined for Formula I. Compounds of Formula

(F1) are useful for preparing pharmaceutical compounds such as the ErbB inhibitors of Formula
L o '
[60319) In preparing compounds of Formula I, protection of remote functionalities (e.g.,

primary or secondary amines, alcohols, etc.) of intermediates may be necessary. The need for
such protection will vary depending &n the nature of the remote ﬁmct-iopality aﬁd the conditions
of the preparation mcﬂleds. Suitable amino-protecting groups {NH-Pg) include acetyl,
trifluoroacetyl,  t-butoxycarbonyl (BdC), benzyloxycarbonyl  (CBzy. and 9-
fluorenylmethyleneoxycarbonyl (Fmoc). The need for such protection is readily determined by
- one skilled in the art. For a general description of protecting groups and their use, see T, W,
" Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New. York, 1991.
[00320] . METHODS OF SEPARATION
[00321] In any of the synthetic methods for preparing compounds of Formula I, it may be
advantageous io separate reaction products from one another and/or from starting materials. The
desired products of each step or series of steps is separated and/or purified to the desired degree
of homogeneity by the techniques common in the art. Such separations involve, for example,
multiphase extraction, crystallization from a solvent or solvent mixture, distillation, sublimation,
or chromatography. Chromatography can involve any number of methods including, for

example: reverse-phase and normal phase; size exclusion; ion exchange; high, medium and low
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[ 00322] Anot her class of separation nethods involves treatnent of a reaction
mxture wth a reagent selected to bind to or render otherw se separable a
desired Rﬁ8§@@ ﬁggreacted starting material, reaction by-product, or the

| i ke. Suc é@ i ncl ude adsorbents such as activat #§TAH2M6MN4445b| ecul ar
sieves I on exchange nedia, or the like. Alternatively, the reagents can be
aci ds in the case of a basic material, bases in the case of an acidic
material, binding reagents such as antibodies, binding proteins, selective

chel ators such as crown et hers %45 uid(liquidlon extraction reagents
(LI X), pmssumélqmdkemm appaity optalatalenaralyisek )simlated par at i on
dependsyRihgitad Bﬁ!ve thiR{oR Blidd Bydr RHRM&RMEraphQ  as R k&hnig@dsldrNg poi nt

and nol ecuI ar wei illatiop and sublimation, presence or absence
of pol &makt 58 q“(’}r‘%fe"@?‘bﬁ?é#‘ Y'ography, stability of nmaterials in

aci di c jguadapasi cARBheA class améeba@h@sﬁcmag mbwemm@mdmtm kdaktfon f@ure ki | | ed
in the art wll p%}/ tg,cpni ues .nos Ilkelgq#’ i eve the deswg&

separ a7 aﬁ%‘éfﬁalfg 1, Plod 4o, pe render ptheriss s siped, produst, yirescedie

:j _n]gi } Vi gtatin d'ha&&ﬁﬁ,r &ﬁmfh nSb}lelﬁmglﬁdﬂ,eorbtas um?] OfSut:lhﬁkx_kalge(ﬁﬂif&hﬂaL?dE&Wﬁkh a.Is] 1
i fference metoswe nown otoes ) ipn the art, such as by
O hr o BB PO R oS R B 1 S A REYrLE e reions

separ ahﬁgbe hmdsnﬂﬂﬁrdawgf b Pwsxewwﬂapmesqn rmex&asé of il aGidit ﬁhtaﬁilebﬁglﬁ%r ic

m xture rea |on ro rxateo iC active co u e.g.,
Chi T al TERESTIF (Sif Iozdies "pinfiRE) SRl 51 e Dl Sotth s CORRE )
separ atligoig/lighid idna&taafmme&g&am&bﬁ{)cmhenltd ng.'(e.g. hydrol yzing) the

i ndi vi di as S i rr d| n I8 epant i one Al so,
sone ong"lﬁce] conptggfﬁgtgmo p“gtr%e"swencfd?ﬁn\’gsn g'n rf% at@opl S @ (e.g.,
subst’i mate@lsbinaplved.) Emdcmtwl@:chmlmtewdt asd pa:ﬂttcutaf wetathtsml disiiiatioo rand

Enant i n | YR 0325] A
Si gl ¢ SARapuSf pEtte BF (BEREL B e firdicha grolof M orplontaphl By oF

st er eoinsaarials in weiylicand bpsiamedid imwwt@baﬂem:trmuomfandrﬂmlil@cé)rie(skﬂb&inﬂheamsi ng a
met hod aptically active resoIV|ng
agentsvﬁﬁﬁﬁb‘?a’c@% gll‘%? ll?J]erto%cﬁiE ﬁéggoc%&?ﬁg?{ﬁ& of Organi ¢ Conpounds, "

John W{00324K SonDlastqnmmerNemMmswan b@guparat&dohmthftlemdw@ual—ﬂmstdrccm@hmnal ogr.

1975
|(nven% |ﬂé°}1§ag§§’rﬁ€% égg)grﬂa‘l[mﬁ' &{ds%ﬁeias ﬁﬁ%@&éﬁ‘g&'gﬁi"w éréeeggﬂl%? | ncI udi ng:
(1) forrtasuchps by chmmatosmpdiy asdfetr Gationdl erystallizationi. tBnagtiomers carobgpspardtsd and
Separ a0 yihE 36t LARbomEY Hillle 7 b Wasle I min 9 Raceof) whPGR! 0N Of
gOITEI‘IC% oun ‘%/ ITa aerlva %

di aster 2t Zi ng reagent Separ ati on of
the di asprepmt&:}) m@vesnmmlmddngt chirahauxpliaresuch @s e chisa) nbpbql on Mbsiies’s

separ atg;g rhhﬂlfridef %eﬂ@atg)@%é gﬁagl%ﬁzmegunu%%gpﬂl&élfhd.gg.,lhydro!yzmg) the individual

diastereoisomers to the corresponding pure enantiomers. Also, some of the compounds of the
present invention may be atropisomers (¢.g., substituted biaryls) and are considered as part of
this invention. Enantiomers can also be separated by use of a chiral HPLC column.

{00325) A single stereoisomer, e.g., an eliantiomer, substantially free of its stereoisomer
may be obtained by resolution of the racemic mixture using a method such as formation of
diastereomers usiné optically active resolving agents (Eliel, E. and Wilen, S. "Stereochemistry
of Organic Compounds,” John Wiley & Sons, Inc,, New York, 1994; Lochmuller, C. H.,, ./
Chromatogr., (1975) 113(3):283-302). Racemic mixtures of chiral compounds of the invention
can be separated and isolated by any suitable method, including: (1) formation of ionic,
diastereomeric salts with chiral compounds and separation by fractional crystallization or other
methods, (2) formation of diastereomeric compounds with chiral derivatizing reagents,
separation of the diastereomers, and conversion to the pure sierecisomers, and (3) separation of
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the substantially pure or enriched stereoisoners directly under chiral
conditions. See: "Drug Stereochem stry, Analytical Methods and

Phar nacob&gy " lrving W Wainer, Ed., Marcel Dekker, Inc., New York (1993).
[ 00326] PV SRS o (1), diastereoneric salts can be f QGRES2086/04&8tt i on of
enantionerically pure chiral bases such as bnicine, quinine, ephedrine,
strychni ne, a-nethyl-G3- phenyl et hyl am ne (anphetam ne), and the like with
asynmetri c conpounds bearing acidic functionality, such as carboxylic acid
and sul fonic acid. The di astereoneric salts e induced to separate by
fracti Bigaubganialiy pure,of snsicher stengoisomert, Aisertly dgﬁé’p‘ﬁv‘fa' FRfditionp a Sa%:i "BHuf t he
opt i cakeldenBRiisin) fARINER]1 QAERGIsNGH, PlRedbdoicyy,"ofrvingi DAl Waed /| Marddf

sul fonic, aci ds, suql aal ganphorsul fonic acid, tartaric acid, mandelic acid,
or | acPekkendng: New Yog(8%3) n formation of the diastereomeric salts. [00327]
Al ter ngiosze)l y, byndst bathdd?)(1), t digstaeddsdricattst oarbeber oiededyi fadtRached with

one enantioner_of a chiral conpound to form a di,astereqQneric ir (E. and
W1 oy, Sugntiomerically et sfival pases,ickps HP e @HIRIIS, FRISHTne SR ol ethy!-Bons

Inc., pRa4leth§lanine XampHaian 8 hey; wr&mt i ﬂk@@iﬂiﬁtﬂﬁi&wﬁﬁﬂ cﬁ}_ﬂp&?ﬂ%gaﬁnEYacicﬁ@Cti ng. ..
asynmmetri ¢ cqonpounds wi . enapti onerical |, re.chiral

deri va%’f“fﬁ?@ P’eé\:)%‘n?%,“’&’ﬂ%ﬂ °a%°‘£€'|‘ffﬁ‘§}g°“lfe?°f“¥at cdiastergpmeritesplt \mays b ar at i on
of t he irlfucdt :eArsqsamds B)&ﬁﬂfd:idiﬁﬁdﬁd r9ityl datiod Or iyﬁhie|clfiroiﬁw0_g%ﬁt@_ : (Fblr ' R the b
enant i oner met hod of determ ni,ng optj.c urity 1nyolves, making chira
ot or & OPULIHOmEm T PR P Be TR, adgtgn OF Chifd caiokye o MR EIBLER B ¢ ne

pr esenganghorsalfosic bk, MaHE beid, Maddelic adid, R GickioXyidaan (éshit fih Remane éHthe pheny|
acetatgia%‘%acob.ll . J. Og. Chem, (1982) 47.4165), of the racem c m xture,
and an TRYSHREMSH NMAV spect rum for the presence of the two atropi soneric
enant i 00327} or dAkametivdyydiySmetBbdi(d)pthdisabdratectonier esali-edais! iegkIontl e
conpounds..can b separ at ed and-i sql at ed ormal - and.reverge-phase

chr onaf® 3%1ﬁry O?O?I%\E/)\nn?lg RN s s gérrm §e8§¥‘3'9f?%’ﬁ“%f*’a§’t g%biaginéﬁlfﬁ‘ %

napht hy$teteschgmisteyl iofie@rgati® Cimpbariit]), . JohnBWileyt BodSdn8) Ina, 1825 np.c 322)i xt ure of

two en (S C par at.ed hyor raph i.ng a chiral_stationary
phase Wﬁ%?ﬁﬂ?ﬁ’%&rg&%t%gf%ﬁ@ 5?2%%8&5\,\%5%1}& %flﬁgﬁ?m@d‘.nfls Cﬁlg}bman and-
Hal | , “seautivipetically Quesrohiog! derivasizinghreageatsogpch, as(meghyl deiisatdes-BI@yed Bnri ched
or puri ; '| £ ' Eod AL S Jo t q%q. di,sstingui sh
ot her chi rqa*f”?%glwéécglﬁgs W tgﬁ %gyh ?“’Hscqg?éeﬁ‘ggﬂc B%fg@nse?ﬂgﬁegh asm%)“p i (‘:Aal

r ot at i esettedadf détexmihiag ogtical purity invo[ve9®2i8hg WHRHEDSS, CEcTIREBATOERYT edfdrTé¢-2. COVPOUNDS
OF FORM €: CQAPO of .t pres Lpvention.can be used as
pr ophy w'l@é.‘“‘c’é (L):B]%ﬁﬁﬁ']e"r'h@beﬁlt ﬁgpa%}gér%ﬁ%e fo(gr r ’ea%i ﬁ‘g&&‘.ﬂ ge%%‘é’s an%lgt?ig?fygﬁ by

modul agirifinoromethgDphcayl ocetaté (Tagpe M. J. Org. Chem., (1982) 47:4165), of the racemic

mixture, and analyzing the '"H NMR' spectrum for the presenice of the two atropisomeric

(D

‘enantiomers or diastercomers, Stable diastereomers of atropisomeric compounds can be
separated and- isolated by normal- and reverse-phase chromatography following methods for
separation of an'opisomef'ic naphthyl-isoquinolines (WO “JGHS] 11). . By method .(3), a racemic
mixture of two enantiomers can be separated by chromatography using a chiral stationayy phase
("Chiral Liquid Chromatography" (1989} W. I. Lough, Ed., Chapman and Hall, New York;
© QOkamoto, J. of CMMy., (1990) 513:375-378). Enriched or purified enantiomers can be
distinguished by methods used to distinguish other chiral molecules with asymmetric carbon
atoms, such as optical rotation and circular dichroism.
[00328] METHODS OF TREATMENT WITH COMPO OF FO ) |
‘ [00329] The compounds of the present invention can be used as prophylactics or
therapeutic agents for treating discases mediated by modulation or regulation of type I
receptor tyrosine kinases and/or serine, threonine, and/or dual specificity kinases. An
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receptor tyrosine kinases and/or serine, threonine, and/or dual specificity
ki nases. An 65 WD 20071059257 PCTI US2006/ 044431 "effective anmount" is
|ntended t amount of conpound that, when admnistered to a

manmal %ﬁ%g@%@Fugﬁch treatnment, is sufficient to effecPCTUS2006@M43f Or a
disease medi ated by the activity of one or nore type | receptor tyrosine

ki neses and/or serine, threonine, and/or dual specificity kinases. Thus,

for exanple, a therapeutically effective amount of a conpound selected from
Formula | or a solvate, netabolite, or pharmaceutically acceptable salt or
pr odr ug etﬁtreﬁ@caﬂnom‘é' is in}ﬂm‘ndito yneanfthidt emeunt af sompdurichthet, whep atiministered toi nhi bi t

the actmamfn HBSs bu 1&19&%%@& ﬁh&ﬁ f&gmésema serine,

t hr eoni ne, S eci fici t I nases sucC at a di sease con I tion
whi ch |§yﬂve@pta‘ti§fdafl99e phmor%w\}|r@°yptpstyr@wd@@swandénrlsewmﬂ@aonn@m%®] The

terms "hif m.ﬁel  WirRRESTE Nhus! %?rexatﬁpng%hmmse&my @fféche@tamm W

prophyl act i preventatlve measur es, wherein Is to prevent or

sl ow dovmnx(que% §@lﬁqtechfronuﬁm!$ LT pHeplypts| @gﬁabta!vte,ccrramyenmeuavajhmeqptabm
pur poseguQr ptnkurﬁ% thl%i’e%ﬁtak ara;]uaﬁm Qhifreleft to%odi?a'ié r&ghiate! drihRiBk theeRMbiyof NCI ude,

but are not I'1m eviation of synptons, dim ni shnment of extent of
di seas e°"es?faFB?’P|t!1?-,de PFngor tyFRsinG Jipasehadior sting dhrgpnine.candlos dualespagifieity s| owi ng

of di seppgses MK 1RAS AbeaNBodMiGH WMARKOE RédidbdtYyothaPlactiti®y & ARBSSH &t at e,
and rem ssmn (whet her partlal or - total), whether detectable or

undet ecedypated. " T' reat nent" can al so nmean prol ongi ng survival as conpared to
expect efhossmw val Thef c@m& MERGET bt Miredtimemt NRRE - to T BAE € tHePapB@ARA tedtmbhte atdTeNt

i ncl ude ose al read Wlth the condj t] or .di sorder a |1 as those prone
to. havePEREIEGH AT POV RSy SROIHn the DRE f5fo RHRVER O RS ST devosm

di sor defndesirddphpsioldgientankusgt.or Bierder Feh pliipbea bF this thventioh mcﬁma’:l Bﬁldcstreoe at ment "
C s o G 5o osBh RV BAS GhopdeBEm kol A"
anti - cebf ﬂisefsb,l fabitikddo (i.e:,DhGD Qotseing) Whe CIT diseastelelsy @ ilmmgla‘ednﬁdfagh"n their
O SRl BB Sy SRR A e b Y Shd o SR o
t r eat megital)) whdihsedaadatde onbadetdtableo Mrdstrooms" cancilal medan ﬂhﬁﬂi@nr@rsurerapasf t by
0 250 LohRGFELE e REERL R el bt APt w200 0
war m bl dade dirandy with the cosditiowor silsoﬂtlext ascatlimesnthosd prome tth daeo theaendisorobr t he
oSS B e e R B o b 90l O BLOMLBERS WS
| dnase &neayirasl "ticatment” einbrao bptthndfsntain;e i.e., prophylactic, and pallnatwe treatment. -
{00331] The compounds of the present invention ) possess  anti-Gell-prolifetation
properties, which are believed to arise from their Class I receptor tyrosine kinase inhibitory
activity. Accordingly the compounds of the present invention are expected to be useful in the
treatment of diseases or medical conditions mediated alone or i part by Class I receptor tyrosine
kinase enzymes, i.e. the compounds may be used to produce a Class I receptor tyrosine kinase
inhibitory effect in a warm-blooded animal in need of such treatment. Thus the compounds of
the present invention pmvidé a8 method for treating the proliferation of malignant cells
characterized by inhibition of Class I receptor tyrosine kinass enzymes, i.¢., the compounds may
be used to produce an anti-proliferative effect mediated alone or in part by the inhibition of
Class I receptor tyrosine kinase. Accordingly, the compounds of the present invention are
expected to be useful in the treatment of cancer by providing an anti-proliferative effect,
particutarly in the treatment of Class I receptor tyrosine kinase sensitive cancers such as cancers

of the breast, lung, colon, rectum, stomach, prostate, bladder, pancreas and ovary. The
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be used to produce an anti-proliferative effect nmediated alone or in part by
the inhibition of Cdass | receptor tyrosine kinase. Accordingly, the
conpoundgwﬁ m%&%%g esent invention are expected to be useful in the

treat nent” oF by providing an anti-proliferative &CTAERI06OMEBLI cul arly
in the treatnment of Class | receptor tyrosine kinase sensitive cancers such
as cancers of the breast, lung, colon, rectum stomach, prostate, bl adder,
pancreas and ovary. The 66 WO 20071059257 PCT/ US20061044431 conpounds of
the present invention are also expected to be useful in the treatnent of

ot her easnpoungsyofjthy presant ientios agsdio expesicdte hsassfibisithe treatmay of otherssiidi ngl vy,

one as%ﬁﬁrﬁﬁmuﬁb@egﬁﬁg%b@ﬂa{@l ates to a pharmaceutical conposition for
t he treatnent of a hyperproliferative disorder or an abnormal cell growth in

a mamifi0332uhi chAeEHireiane asRertat At itvrrtion rjatet oggtiagRacertisat fomwrsot onpound
of t hefdp e RBdtmeRvVENi hp.shrp:enfeeatws QisoRief or AR aBistiral Scll SFowih ¥ EBARSkhalCal | Y
accepta | e salt or prodruy reof, and har n& |caI I y accer{’)t abl e
carri e}” 1c WEB@“?H@"T ‘i‘én %‘Wﬁﬁmoggp?a Q)‘F;B%{“H FHSRYTARIT: PEA at i ve
di sor defivatéll endtsbRbite, | 6 GilERIARERRANTY hdepthbls W'drc%iﬁd?ﬁg heRe384hnd Abnor mal

cell growth " as used rein, unless otherwi se indicated, refers to cell
gr owt hPharmaceutic aﬁlﬁf Wgérff‘"’(?f normal regul atory mechanisms (e.g, |oss of

cont acooasd)i bi t i ms) termd Mhatshormisll eetlegrowthorand X apjdrerolifehaiva iivrde! agrsed h of .
(1) tum)r ceII ﬁBnDrs that proliferate by .expressing a nutated tyrosine
| dnas Mo Q)?B SYPHRANON- o receptor tyrosine kinase; (2) benign and

mal i gngees34dlel | s ©{bmdihisirceld provwith, eaaﬁsauae:dinserasasmemmm:ﬂna&be&feaﬂb cklyr osi ne

125 il BB HE R e VR0 15 S k5

ser i neThisimduies dokéxample, thetabramabgrowtinel: (b)tuivencedis (tamars)eiat groliferatcy | s of

act | vaPireiE i AR B b oRh ¥ leciih) AEshe ELI T bR T

cancer andﬁnnﬁgrdnh@lls tolfiiother pmhfﬁratwn dispasey irdebichabérouis t)mcbsmer ldadse ragn\caam e r

conprising.a S it eyt armunt _
of a C(%crrcpg%l ?jyo%yo#"ﬁ{oﬁs'[] ﬁven on.” [0C '%6?90 "Pn Cer al(‘r!? Q’ﬁ)a%' , said
cancer prolifagt by ebgrant smmbld\@migmsg agibrators and 69 benignaod a'alngxmntmhls ef

skin'c rolifeRBG8 fiisses' aﬁ%ﬂ‘ﬁ%@eﬂmFé?n%nhe%lﬁ@ﬂﬁ&g%cu&&o &%c hRocul ar ”E! anona,
uterine c ncer ovarian cancer cancer, cancer he anal region,

st onac wonaasacer hnd:rmrmnb@dnm tabnomah eel! grawthein, cantesr iAceordirgothis, ineaticn nona.  of

the. T ald Rl ftr?a&e sal ﬁaof?]%n&ﬁ adnﬁﬂﬂ&?ﬁ%% H%&nﬁrﬁ’&l% %Qéﬁf’m%oﬂ‘e

cervi x, carC|nona 0 arc noma o
ﬁmempeutlc amount of a oomposntlon of this invention.

[00336] - In certain embodiments, said cancer is selected from lung cancer, bone ‘cancer, |
pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular melanama,
-uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon
cancef, breast cancer, uterine cancer, carcinoma of the fallopian 'tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina, ‘carcinoma of the vulva,
Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of the
endocrine system, cancer of the ﬂlyréid gland, cancer of the parathyroid gland, cancer of the
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate cancer,
chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the kidney
or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central nervous
system (CNS), primary CNS lymphoma, spinal axis tumors, brain stem glioma, pituitary
adenoma, or a combination of one or more of the foregoing cancer.
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Hodgki n' s Di sease, cancer of the esophagus, cancer of the small intestine,
cancer of the endocrine system cancer of the thyroid gland, cancer of the
par at hyr%a g&_f&g&s cancer of the adrenal gland, sarcoma of soft tissue,
cancer of "UH ﬁra, cancer of the penis, prostate ca®€aryS20saeiiic or
acute | eukem a, |ynphocytic |ynphomas, cancer of the bl adder, cancer of the
ki dney or ureter, renal cell carcinoma, carcinoma of the renal pelvis,
neopl asns of the central nervous system (CNS), primary CNS | ynphona, spi nal
axis tunors, brain stemgliom, pituitary adenoma, or a conbination of one
or nor W07t he fBrelgsriign alsqdelatss 972 pe9aerrieH sompositon Yshsorptmeah o

[ 00337 phanthatitis Wrailined disdaSO(ifichidii goroliferativd RRRBRGIohEphAfd aDdiNktdstinduBed Or t he
treat ment, of ancreatitis or, kidney disease (inc¢luding proljferative

gl omer g Py e fugaimenty Diaﬁ‘&?é‘%ﬂ’w‘&lﬁ MPRScsa PB‘r‘t“’Plr%‘ HY¥® ment  of
pai n i meuntRFERompslnd Bf the Fpdskanvetib) ©F apoivate Aletaboltt [ GGihaMacedtitaynt of a
conpound of th? resent .inv r;'tétjaorh or a.Sﬂ| vate, netabolite, or

phar maBSHRERIS it Pr P thsisp § phagpacsitially AeceRBPIESRTSRG a phar maceutical |y
accept ﬁiobssllgar riEe in&&ﬁﬁﬁ&]so?élggé to\aanéth@hfon iz Greamient eﬁpﬁwcaitm?mde)f or the
treatnment o apcreatitis, or |ddne | sease, _or the treatneni ,0 ainin a
e atastonBE REeLs pain A amme) i Aor DR BorterMEh PTG 5% B BPE i rm &
t her apeudaldanithinakd thespewtizalhyneivetiveodmaunt of ppanmmsbued of the ppssatt dientichy eind | on, or
a solvat ahol | or a eut.d.call y acceptabl e sali. or pr.odrug
Cher cotoie: TRt o e AR TREGRNE B ok sRREE B CngPubioBioTuf™ 00330,

The i nplamnacaticdllyaceeptablesarriece. a phar maceutical conposition for the
prevent,d of t e imlant atiqn i . | . ..whi conpri.ses.a
her apleBRual | T LOEHGE SR B SrnibeBictl b g BRFRAE RS on, o

a sol vhaspcyteingiaitatia, inarmghmehabichtcomalibes atberepautibilly effebiive mmoupt ot ug

h ) | . Pt s °

a1 o r Epipdila B B bRbEEh, o p BIGEP. ARABES bF pimace B bkl FD | 07

i n-4 nenpradgiug thekdofland eppainmeentigellyi ageeptable cagiero sai d nmammal a therapeutical ly
ffecti t . d t tel | ; ,

et abol UB4ACU" RS, 1Ay SRGP M hes BE PURRER o HE hictnioR o pBRLRE F,

combi nimplasmationt in amemamaleriioh comprisps administaringite seidrmaramal § geBpeyticTine

' nvent bﬁ&ﬁ@{: Saﬁhcglﬂ{ reg d’oﬁ1 H‘%ffﬁ&?%&&ainv&%&o%ﬂd QBrvhe! :ﬁ&@@ﬁﬂa”gr'a

di sease related to vasculogenesis or angiogenesis in_a nanmal, which

conpr i phamaceutieallyacgeptable it op pradeug therepfrinueamignationcwivh ephdrrercentivallyyr esent

| nvent LalneRlk o4ris! vate, netabolite, or pharmaceutically acceptable salt or

prodrug thereof, and a pharmaceutically acceptable carrier.
. ?00341] The invention also relates to a pharmaceutical composition for treating a disease

related to vasculogenesis or angiogenesis in 2 mammal, which comprises a therapeutically
effective amowit of a compound of the present invention, or a solvate, metabolite, or
pharmaceutically acceptable salt or prodrug thereof, and a pharmaceutically acceptable carrier.
[00342] - The invention alsé relates to a gneth_'od for treating a disease related to
vasculogenesis or angiogenesis in a mammal, which comprises administering to said mammal a
therapeutically effective amount of a compound of the present invénﬁon, or a solvate,
metabolite, of pharmaceutically acceptable salt or prodrug thercof in combination with a
pharmaceutically acceptable carrier. Examples of such diseases include, but are not limited to,
tumor angiogenesis, chronic inflammatory disease or other inflammatory condition such as
theumatoid arthritis, atherosclerosis, inflammatory bowel disease, skin diseases such as
psoriasis, eczema, and scleroderma, diabetes, diabetic retinopathy, retinopathy of prematurity,
age-related macular degeneration, hemangioma, glioma, melanoma, Kaposi’s sarcoma and
ovarian, breast, lung, pancreatic, prostate, cofon and epidermoid cancer.
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(00342) The invention also relates to a nethod for. treating a disease
related to vascul ogenesis or angi ogenesis in a mamal, which conprises

adm nistering.to said mammal a therapeutically effective amount of a
conpound ¥ 20F8598%sent invention, or a solvate, net abBFTAE2006/p44431
pharmaceutically acceptable salt or prodrug thereof in conbination with a
pharmaceutical |y acceptable carrier. Exanples of such di seases include, but
are not limted to, tunor angiogenesis, chronic inflanmatory di sease or
other inflammtory ,condition such as, rheumatoid arthritis, atherosclerosis,

i nfl antP@84ly bowdie inyeobiar also glites (giapbaamegeutiselromposifep for featng adlieasen, and

scler Olgtec?‘hgiﬁoﬂ irél%iﬁ Q:S inﬂdinam:%ry Qliséﬁﬁ,i Affidhive drsefdenamh&yﬂeq;on@ a@aﬁs,g,r ity,
age-rel at, racu egener at,| on, egngl o 1onmg, nelangny, apos! S
sar conBrolfsptive, disprdsss, 1 § di Y‘r“ggﬁg?sﬁ’anﬁr&’gc SIS AT Neupgeasherative

epi der gRéase Ilﬁmﬁﬁﬁﬁnaﬁ%hfvﬂ@caﬁﬁﬂf]&i%%emwml O¢ Brhbdm Joffa[caﬂ»ﬁéﬁild of e
invention also relates to a pharmaceutical conppsitiqn for treating a

di seasBesegt YEMAD, 067 P@’ﬁ‘ﬁ%@"f‘wyi W"E’f‘fﬁa%‘r f%%g‘,yd@fﬁ S‘F‘F?ﬂgﬁéd(fi sease,
dest Ir um_idnm:ebm?y dmpifaﬁm(rjcf.arrier.p ERirhley tﬂtth%ﬂ:cdb dixesbes and/bmdonditibMLificlades easel,
viral disease, fibrotjc disease .or neurqgdegenerativ i sease in a, nmamm
whi on BB IRE e pEpAH AT, et PORE ARty PoREhaBer B ne

pL esenlgistmase' . $ich qas, psoﬁaﬁs,phaexml Camnidt k&abdeglnacdiembhm slidbbﬁci pdsrﬁpl][cuﬁpﬁﬁ,r lr;ydr ate
t her eof,, . r eutica ccept abl e rrier. Exanples of the above
i s as B atineBelE, FRGB LY BLanimREROTAaR el oo Rl et ony erthngbiif

ar t hr i threnic athisruative | pulmenay disdakq nidicpethic polweinaryi Sibasis, allkigic rapeaseases such
as psot.iAasi czena, . .. SCI r el ' ' L cations,
i abot eRPuog anEa e F R ShE EHE uPhmill SRRt AR bR Bl SR
degenekidbeyo ndis¢assyn ragute mecoromaly ospindronizst congestive phelarto nfailyee,di estemanthritisdi opat hi ¢
pul non | SJ- S Llerqi n .1 nc | ng asthma al l"'ergic rhinitis
and at %%’?‘%ﬁ%anﬁ'ﬁ’ﬂ@?@g%g%tki%g@%g&%ﬁﬂ$?"edrf%frl'f ai lure, polyeystic kidney
di seasi03¢djut e dRstiomtathat combe trased with gompasitionh ofithe Hrajentingention insbelet hriti s,
neur of ghr, ' ' i . La.. ' [00344]
pat | onf® FRER Jefont? WAE il A Bleflecd B4 g horiafs MR Wt rose ) on

i ncl udBPH, fuog cuweanbbre capeeri EMML . pancrestivcandss shindianemoeackr of tedwachad

psori agi.g, Y W T=TeTa ool =T AR LTRSS PHoei (0 ncer,
CWM :, ﬁ%cg'n%'{@gél?c% 9?1311%8 er, sil n c&aﬁtg§¢§cmé%e§’cdg?n%}%? ﬁ&é.’ Eeal(rjca_g%g' ch:ﬁcgg ,

cut anethegndlregion, stawaeh eancereslobipacery hreast qraciedestionlar, gvescplegictunarefegr ect al
Canceruwﬁﬂées'&%tlcmgé cafcitfoni Whithd GIS A tubds SIRGONEAIGR endoftle@int ERGHESma SF-€2St

cancer, test ar, ggnecol_ogl c tunors (e.g., uterine saréomas, carcinoma
of t hetheaseivixp raxeinemp oEthe yaging asaecingma of sheevidiandiodaitin’s disgass, nanser ofthe t he

cer Vi Xegobfdghd, RafiBy QF i EmR HtEWEn cahRF OF BREhdBLrireGstétl 1), cahlRf Gk S
| sease, cancer of the
thyroid, parathyroid or'adrenal glands), sarcomas of soft tissues, cancer of the urethra, cancer of
the penis, prostate cancer, chronic or acute leukemia, solid tumors of childhoéd, lymphocytic
lymphomas, cancer of the bladder, cancer of the kidney or yreter (¢.g., renal cell carcinoma,
ca:rcinoma of the renal pelvis), or neoplasms of the central nervous system (e.g., primary CNS
lymphoma, spinal axis tumors, brain stem gliomas or pituitary adenomas). .
[00345] Further provided is a compound of Formula I for use as a medicament in the
treatment of the diseases and conditions described above in a mammal, such as a human,
suffering from such disorder, Also provided is the use of a compound of Formula I in the
preparation of a medicament for the treatment of the diseases and conditions described above in
a mammal, such as a human, suffering from such disorder.

[00346) INATI Y
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esophagus, cancer of the small intestine, cancer of the endocrine 'system

(e.g., cancer of the thyroid, parathyroid or"adrenal glands), sarcomas of

soft tis r of the urethra, cancer of the penis, prostate cancer,

chronic %%ﬂ?@?%ukem a, solid tunors of chil dhood, | gIO¥RPea/0#4431

| ynphomas, cancer of the bl adder, cancer of tile kidney or ureter (e.g.,

renal cell carcinoma, carcinonma of the renal peelvis), or neoplasns of the

central nervous system (e.g., primary CNS |ynphoma, spinal axis tunors,

brain stem 7?I i omas or p|tU|tary adenonas) . [00345], Furt her prow ded is a

conpourd®OT For mipe cpmpeindy ethg presentyinye P ?qudﬁgcow@a*ﬂ%w ot ¥he

di ??asﬁﬁora][ﬂdﬁﬁﬁdl &mgﬂ%udg&@me&f?ﬁeﬂimm | MR a@ﬁw thes usefhn@&n@g fams

sufferin r.o sor der e use of a c

For mul FPPTOH el pRFL 07 B Y FRpvEd e, ThG PRPRBORAE AR OMPRH &

. fS?aSQBe f ftert ﬁti]drgﬁlﬁi tﬁemnlaggu4lgav03eh Irﬁlﬁ—.dlfﬂO\l T i i ggma/n059257

sufferi .Fom suc i sor der,

PCTI USSERENIERaR Fibiegda 7‘?'"1’!1%1 i f-'fﬁ*és ot sl Eoiioh B be

used i rboﬁmﬁanmﬁtanﬂrnﬂvurtfhcme K casémwaeradﬁe hd!ﬁiiﬁﬁtraﬂdimgﬁbjﬁdﬂdh adfunt@s €ori bed

bel ow. .The dose of the sec can bte r| ate% selhecte ?Jased on a

cl i ni cdMEPH TW@‘&‘*%%@"W sﬁ‘iﬁ‘p o %ff WSIEM PHEM PEs ent

i nvent i\@eigmmdﬂthaanrmﬂﬂmWenﬂmehﬁompproprl at eI y det erm ned according to

t he tration i ni tratl e e target disease,

t he c|ﬂm'ﬂ£ con&"f’c'% érfe“%%d'mﬁ'gr% TaPYEHO" S E?l{‘lg)lrhf atﬁagp‘g“o “852”&!5 wher e

t he admeﬂmmdwthﬁmammrbg]e:otnpmesaadhwnamngtora mamgbac amotritef acompoundrafg naey be

used i (?%QFQQE&QES of 0.01 to 100 parts by weight per part by weight of the
e

compou ) present invention. [003481 In certain enbodi nent of the
i nvent {00349 net haffecfiar int heating @hnoraat caf graitio imedmbiodidn witlows hnfiunzormamal

conpri an anount of a conpound of Fornula I
t hat |ﬁ?ﬁ%§%%%é%%g‘é&|ﬁ%@g%ng abnormal cell growth in corbination
Wi t h. arf0B30] - t umé® antiproliferativk/anti-aepplastivihigs fod icombingtianst theroef, o us§i003501 (1)
ant | pr%&&ﬁ%ﬁ%ﬂ@ntg cheqp! ?ﬁ?‘ ru@.-ﬁtsartﬁx %ﬂ@t'a&?m&ne%‘a&fo o, Used in

nmedi cal onco suc as a gents cis-platin,

car bopl@pionhosphﬂpud@mmasnamm, mr:hp whlwmhtaﬂubuawmhpmn@mlmmrmhnbum |,

busul p |ﬁﬁﬁhu I ) [ Ffﬁ?egp e at es
such as guc mﬂ?l %gr op@r I'm mgl nes iugﬁwg%la%gﬁgﬁpam an gtsefuiiugt'*dut‘ﬁgh

ral tit rasddegafurcraltiberady metotrexate sytasnatrabingidd, Hrdroxypaeas 2y ene af thg prefesred of t he
preferrggd. metabolites disclosed in Buropean Patent Application No. 239362 such as N-(5-[N-(3,4-

dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-methylamino]-2-thenoyl)-L- glutam:c acid);

antitumor antibiotics (for example, anthracyclines like adriamycin, bleomycin, doxorublcm,
daunomycin, epirubicin, idafubicin, mitomycin-C, dactinomycin and mithramycin); antimitotic
agents (for example, vinca alkaloids like vincristine, vinblastine, vindesine and vinorelbine and
taxoids like taxol and taxotere); topoisomerase .inhibitdrs (for example epipodophyllotoxins like '
eptoposi.de and teniposide, amsacrine, topotecan and campothecin); and mitotic kinesin KSP
inhibitors; .
[00351} (ii) cytostatic agents such as antiestrogéns (for example, tamoxifen, toremifene,
raloxifene, droloxifene and iodoxyfene); estrogen receptor down regulators (for example,
fulvestratrant); antiandrogens (for example, bicalutamide, flutamide, nilutamide, cyproxerone
acetate and CASODEX™ (4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyi-3'-
(trifluoromethyl)propionanilide)); LHRH antagonists or LHRH agonists (for exampie, goserelin,
leuporelin and buserelin); progestogens (for example, megestrol acctate); aromatase inhibitors
(for example, asanastrozole, letrozole, vorazole and exemestane); inhibitors of Sc-reductase
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anti-netabolites disclosed in European Patent Application No. 239362 such as
N-(5-[ N- (3, 4- dihydro-2-nethyl -4-oxoqui nazol i n-6-yl net hyl ) - N-net hyl am no] - 2
thenoyl )-1l-glutam c acid); antitufnor antibiotics (for exanple,
anthracyéWQﬂ@E OP9%% adri anycinr, bl ebnycin, doxorubici nPCTHS006HYEBN,

epi rubi cin, idafubicin, mtomycin-C dactinonycin and mthranycin);
antimtotic agents (for exanpl e, ulna alkaloids |ike vincristine,

vi nbl asti ne, vindesine and vinorel bine and taxoids |iketaxol and taxotere);

t opoi sonerase inhibitors gfor exanpl e epi podophyl | ot oxi ns |i ke eptoposide
and t efHchoRsi faastesidgaand mas inkjbisers cuph amdhesangisnlerediin) U.-Sadteblication iNoski nesi n

KSP i mm@.‘iﬁ 2&&%@6*94 bl 2004409936351 C agents such as antiestrogens (for

exanpl e, tamoxifen, torem fene, tal oxifene, droloxifene and i odoxyf ene);

est r oglI93%Hcept o@uhmtsr‘é@ah ihdhis cancer; cellinnasion, (forr gxaprle, agtyl loRrofeinase

anti an%ﬁﬂ@&ﬂu&ﬁﬂﬂﬂﬁ%ﬁmﬁt&%%&ﬂh&@ plabthisbadd fvatdy e i)y Pr Oxer one

acetate and CAS ))Célp an-3-(4-fi uorophenyl sul phonyl ) - l—gggdrox
2- et h{A0383). (¢ {iy) iy B%PE?PYH}%EPBMFH%SHB‘) §s grovlx factat ayibadies sro3fth L FYRH

??om Sl'a%tcﬁ'fré& ptOK aitito8ics gaﬁa{aﬁitpw the dnﬁleﬂ{meimiﬁoﬁngasltmﬁ@hsﬁmkcmmlyﬂ ogens
or exa es acet a aromat ase 1 nnj bt or or exanpl e
asanas?‘?‘gg'ﬁlaﬁt‘ T“& ’B’%‘g? %[@%Hdﬂm@ﬂéwﬁﬁ@ i tepsinefinase

5a-red mﬁm& ma@cﬂmtsﬁoﬁlnzkﬁsseg&lﬁt&s &Q@Hﬁa&pﬁmﬁéﬁ%ﬁm&pmm glowiast eri de;
and p3 t hose di scl Pybl i c ti on Nos

i bitors such

2004/ 0 éj‘?"’ﬂboimi‘%s a“én Fush o2 o%gg’g%’ﬂ‘”% "(‘Y’? et bsBuni ch
: nEI bi tnoggtiotingp r@;aixyd)@minona:ﬁfne l’(gditﬁif(ﬁﬂEZme queﬂwlpmgl) 6.kl t or s

i ke marlmast t | tors o UL oK asm_no recept or
functi B 3"{‘@@‘3’&‘]‘ q\'}} e (e O%?éiﬂ) Wéc?ﬁ&%@?’%é%ﬂ"‘as growt h
factor ﬂambpﬁmgil}escs-rgumhﬁlhmpnfopmty)qmmﬁrpuem:mt(ldliodom) ( f:ﬁlﬁbxmnﬁﬁ ahet he
anti-e II\FI' adthea rhBl anti body
cet uxi H@g%?%ﬂyﬁ%)og‘x ar n 'r)gné'?'e'rt'ﬁgea n o ?ﬁ?} ‘P
i nhi'bi MR iahibitee sucheas BDébSﬁom@nﬁlqnameundsmubﬁl tﬂ@rtbos(efdnsclce«chrrplles Ii'atdnt b| tors

of the b 5[1?4 factor fanmly tyrosine k| nases such as
N ( 3- cf“u) @?o- - uglg%ehyl) 7- met hoxy- 6- ( 3-

nor phol[0036#) opox (W) crutinrgiegenic- agenisisneh fgthose whidh, !M@l@@@ﬁects of vascular :

(3 chudRnGawy ;aaoigal SfatelTHb ARV DRIABiHRATE bR BRPSadeB) Ot 1 11 D
fl uor OMWWB{QSASEH}!) ¢ uomppumimm m_thmzhﬂclonedqmm&t(lmohO%) wo
nepat 02 Pe S HQ§7RR0R, Hbreise! i WO S AhE comBinal el DOCHYSBS, ©, 4"
conpoumeshanisnis ¢for thanyde, ldloandeosddblms of SitedPint anfi3 ﬁmybbm,cmvﬂbmlﬂﬂﬁm 0116710
COX-2 inhibitors and angiostatin); -
[00355) (vi) vascular damaging agents such as Combretastatin A4 and compounds
disclosed in PCT Publication Nos. WO 99/02166, WO 0!40529, WO 00/41669, WO 01/92224,
WO 02/04434, and WO 02/08213; . i , '
{00356] . {vii) antisense therapjes (for example, those which are directed to the targets

listed above such as ISIS 2503, and anti-ras antisense);
[00357] (viii) gene therapy approaches, including for éxample GVAX™, approaches to

replace aberrant genes such as aberrant p53 or aberrant BRCAI or BRCA2, GDEPT (gene-
directed enzyme pro-drug therapy) approaches such as those using cytosine deaminase,
thymidine kinase or a bacterial nitroreductase enzyme and approaches to increase patient
tolerance to chemotherapy or radiotherapy such as multi-drug resistance gene therapy;

[00358] (ix) interferon; and
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[ 00354] (v) antiangi ogenic agents such as those which inhibit the effects of
vascul ar endot helial growth factor (for exanple, the anti-vascul ar

endot hel % rowt h factor antibody bevacizumab [AVASTI @ 4], conmpounds
such as tho&¥’ ?9587 osed in PCT Publication Nos. WO 97/ P9E&§200¢{f$443y 30035,
WO 97/ 32856, and WO 98/ 13354) and conpounds that work by other nechani sns
(for exanple, linomde, inhibitors of integrin av[33 function, MW
inhibitors, COX-2 inhibitors and angiostatin); [003551 (vi) vascul ar

publ | BEER Nos heSPebtae! SRR dodiell EATERMS Sopb B85 "o
02/ 044#pproaches tmmammmmmﬂw of pstien) tamnri els ssuch he tapsfetiof fwoth exanpl e,

ant < r SRy 0 B IR RLS, Rl 4 %‘ﬂ”“ﬁ&?f@%&ﬁ’?@pﬁﬁ%% B S or

exarrpl%ct@vmrbacheqolprdmt;h@ﬁ-cﬂl anexgy) 2ppepaghies te nging yansfsted immuascalsenchant p53
or abeffs R ftic. SHERPplodGH erapy)
approach suc Lr“ldllose Usi 1 YT 0S| ngugq%n?&)%@g'"% tﬁym gl he lrﬁgéssg or a
bact er#ﬂl@mm‘@@ﬂ%&m’élmﬁyw afﬁeﬁ approaches to increase patient

tol er 0 chapQnBedaiyg I Edkbbu nce gene
theraf)mﬁf"g03583I |er| nt gﬁ"érﬁéeggnnﬁ T \/\%%&5'%5592%‘%""%%%%';5’%%@"844431

[ 00359 R‘?Mﬁﬁhﬁ*ﬁﬂﬂ&éﬂ%[p?ﬂ wﬁp@a@westam asYitien ta dher ompesadvef Eorawlafisyeh and
| N- Vi Vigay RRPIPLAGREVerbdy hﬁ?&%@&%tﬁé?e shéﬂmﬂgﬁﬁe 's&"téb)& ﬂ%seﬂatn' QRfbirdaHdPia cel l's,

such as transfection wth yt oki nes such as interleukin 2, interleukin 4 or

gr anul Besunts-that @ropfiective &5 IW‘EQSP irtended-ndecordingly, anottiep aspaetied he RreseBlc r ease
T- cef | ind&Rioe YrovRRRA Q@tﬁb@ﬁudﬁoﬂﬁzhﬁlﬂ% Y wﬂﬁduaa bEForhiEY) 8r £ SiVate, MéGBolitS

eyt oki ne-transfeeted.dendritic cel Er oaches u3| n cyt oki ne- transfect ed
{Unor | Siermacsically,acropiable salt Hodrus e i Soreh kAeS SUgh00360] | n
one em&!h&&ﬁ second conpound of the phar maceutlcal conbi nation -

f or mul sing re S co Ierretar act|V|t|estothe corrpound
of For ﬂ)h#‘gﬂl gﬂ’ P‘ﬁﬂ?"‘g'ﬂgi °(§g'a "f’i‘BPla \78‘?‘§ ifipra!; Phagpacenicplly actiyech drugs
are sua\geﬁdpd)ynagrwmthmisoare@tﬂgemt hQﬂ%ﬂlt&ry ammaé@txwﬂbbn@bﬁuﬁa‘ breparlyf or t he
pur pose cC | anot her aspgct t he pres | nventi on

pr ovi d%@l 3"‘ ?P%B‘Elsﬁﬁﬁ B‘H%W'\é‘fsr{&ayaoc&ﬂrn%@ﬁﬁ@ PSX-0% $H ﬂmfﬁy Bran¥ %EGFvat e,

met abo'sudlueseque@ﬁalmmﬁﬁmmu hiat be/claﬁcml:ttrﬁéobemﬁité irotimp) athe ugmuﬁreroeufc, in
conbi nat I On cw.s) &' Formuata T cp fhe %i:r:.on'aJ agent(s Crrl:le \ge eEn%s of admmlstratlon

will be selected in order to achieve the desired combined thernpeut:c effect.

[00362] Suitable dosages for any of the above coadministered agents are those presently
used and may be lowered due to the combined action (synergy) of the newly identified agent ar'ld
other chemotherapeutic agents or treatments. o '

[00363) The combination therapy may provide "synergy” and prove "synergistic”, i.e.,
the effect achieved when the active ingredients used together is greater than tl"ge sum of the
effects that results i_i'dm using the compounds separatély. A synergistic effect may be attained
when the active ingredients are: (I) w-ﬁorm;llaied and‘administered or delivered simultaneously
in a2 combined, unit dosage formulation; (2) delivered by alternation or in parallel as separate
formulations; or (3) by some other regimen. When delivered in alternation therapy, a synergistic
effect may be attained when the compounds are administered or delivered sequentially, e.g., by
different injections in separate syringes. In general, during alternation therapy, an effective
dosage of each active ingredient is ‘administered sequentially, i.e., serially, whereas in
combination therapy, effective dosages of two or more active ingredients are administered
together.
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(00361] The conpound(s) of. Formula |I and. the additional pharnmaceutically
active agent(s) may be adm nistered together in a unitary pharmaceuti cal
conpositl‘gﬁ {') mg&tgzrately. and, when adm ni stered separately this may occur
si mul t anedud [{7 equentially-in any order. Such sequ®&TiUH2008844431 st rati on
may be close in tinme or renote in time. The anounts of the conpound(s) of
Formula | and' the second agent(s) and the relative timngs of

adm nistration wll be selected in order to achieve the desired conbi ned
therapeutic effect. [00362) Suitable dosages for any of the above

coadm 0364r ed abfentcemapendshof dhe rpeesent inventippegamrire wsgd, bior | ampled idue to
the coghi.nadi é?&)é‘h fied agent and ot her
chenot %a egﬁﬁmﬁggﬂgwgr)gg%hn%%& tycdgg&%%e conbi nati on therapy may
pr ovi dméﬁnerg ADYHNIS I S e "'wl- A Effect achi eved when

the acyjosgs] 'ngreﬁﬁﬁ%ﬁaﬁdﬁﬁ& td?gﬁnfehﬁfvehtﬁ)ngrn%t% bliaMidlies St Ay kg ef fects

t hat resul ts fromusing the conpounds separ at el A synergi st | C effect may

be at t aPRTERIAtSIecthe conrdition fo ke treatede ffuitabls raytes inghile opals

adm ni siRLAAHdRS, iARAhYRERE, RidNEnba) fRMatial, iRrferRADint@thecal %a eﬁtﬁﬁrﬁﬂe
formul ati on, QZ) del i ver ed by alternation or jn paral l el as separ at e

f or nul ¥ensdpEnal,gectal nasyl, tepisal Grolnding: Buceskand spplisguall Yaginabdntraperiimgtlnat i on

t her ap¥ntragulinongyding tiht®anasdif qswllmaﬁﬁeﬁtéﬁthamcwgn&dl PO RY VA Swilll €
adm ni ﬁ.tered or deli veredgshg uentia lfferent | njections in

separ af® %‘W’P Jhe condition pf °’8£?F'I nyfﬁrf’t @’g I?BF’PBW"“I Kegdgjpistessd arpbadt j ve

dos agieI bﬁh&&hm&d ¥ pmg%ﬁﬂuemablb? ﬁfcad[fh Hlpﬁ?x?{aefhtﬁﬁﬂyl Qéﬁebﬁbﬂe)éarrier 6r

seria er cO | I QN er e CLlI ve 0S or nore
oot i veetsipiF: Bt e sORRRIN by PRI teteg RTaIY 3 ey DB aorolyb #ith &

PCT rrszeaﬁﬁﬁéetxﬁeﬂlly p&epfable parenterminyehividsaraf it hami!r dosmge injeuvtabiti formCcan be

used, f.,or, I%XI le in -conmbination wi th additional drug(s) such as a
therapgﬁtﬁ ggo &t for 1003651 ADM NI STRATI ON OF COMPOUNDS OF FORMULA |

[003661(_1035‘@] corrpwﬂm&g_\r_@_mm_e adm ni st ered by any route
20Pr OPLEE | 0. g ubd R Borhoulf oF FSALTE o ARG A el R, O e

par ent inclU eous rants el
i nt r easoleate,anetabolite adprmhhg thcrﬁcxf Jomihe aherapedtie peatmeat Iimcludingnnsabhylauﬁq rectal,

I I | d.subl I I t t I
B i R e P R T e S
route mdardipyarmat:wtlcalqna@mmpla@hbdua\mndi domgpositibnt Im:cnehngahoehits asﬁbher e the

compou Bfl tI{e%n\?eqmnﬂ ’tl'ﬁa}*eeﬁjgo\%ﬁgd %: )ﬁha ceurmm c%‘ﬁ-ng%? {0 h'?ag %gmﬁislses 3 c% l:nhndc apsul e,

t abl et r meceu |ca e carrrer-or
of the Formula 1, or a pharmaceutically acceptable salt, solvate, metabolite or prodmg

thereof, in association with a pharmaceutically.acceptable diluent or carrier.

[00369] The pharmaceutical compositions of the invention are formulated, dosed and
administered in a fashion, i.c., amounts, concentrations, schedules, course, vehicles and route
of administration, consistent with good medical practice. Factors for consider_atioﬁ in this
context include the particular disorder being treated, the particufar mammal being treated, the
clinical condition of the individual patient, the cause of the disorder, the site of delivery of the
agent, the method of administration, the scheduling of administratio-n, and other factors
known to medical practitioners. The therapeutically effective amount of the compound to be
administered will be governed by such considerations, and is the mininium amount necessary
to prevent, ameliorate, or treat the disorder. The compound of the present invention is
typically formulated into pharmaceutical dosage forms to provide an easily controllable
dosage of the drug and to enable patient compliance with the prescribed regimen.

[00370] The composition for use herein is preferably sterile. In particular,
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exci pient. Wiere the conpound Is adm nistered parenterally, it may be
formulated with a pharnaceutically acceptable parenteral vehicle and in a
uni t dosqgﬁléb '08%%gbl e form as detailed below [00367] PHARMACEUTI CAL
FORMULATI J]'If 81 In order to use a conpound of For R&TAISR00S{044431
pharmaceutically acceptable salt, solvate, netabolite or prodrug thereof
for the therapeuti c treatment (including prophylactic treatnent) of nammals

i ncl udi ng humans, is normally fornmulated in accordance with standard
phar maceut i cal ract ice as a pharnmaceutical conposition. Accordin _to this
aspect fomulatigas /T i e @dmdnigirabion uigt ke sre ndechy Rterilizptionissendily i on t hat

CONPI | S@SonpliRRE f#dample, b Bi1tFBLA Mrdudh st&ﬂe fitRbish IRARMHeS.2iThy caffoRRy abl e

salt, solvate, net abol | te or rodru t ere?lf in_assocjation with a
phar naQaginerily jcps ba stossst asp solid pqrappst zﬂmeew dized fymuddionies SHAMWE L | cal

conposispiveibs. of the invention are formul ated, dosed and administered in a
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route rtg?jqﬁm ni gﬁ%’&? “Q@W?PL"PEP& °€\ﬁhF ORI BRRIISOf ithe, Pressnt inXeption may o o
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ot her ctors wn to [.C pr.acti ti gner The t herapeytica ective
arount EhprpgueslSElingeS 5L Pon foffol, bt X! 38 i b suore
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be m Xeglj)hi i the presence of one or more excipients.

[00372] The particular carrier, diluent or excipient used will depend upon the means
and purpose for which the compound of the present invention is being applied. Solvents are
generally selected based on solvents recognized by persons skitled in the art as safe (GRAS)
to be administered to 2 mammal. In general, safe solvents are non-toxic aqueous solvents
snch as water and other non-toxic solvents that are sojuble or misciblp in ‘water. Suitai:le
aqueous solvents include water, ethanol, propylene glycol, polyethylene glycols (e.é., PEG
400, PEG 300), etc. and mixtures thereof. Acceptable diluents, carriers, excipients and
stabilizers are nontoxic to recipients at the dosages and concentrations employed, and include
buffers such as phosphate, citrate and other organic acids; antioxidants including ascorbic
acid and methionine; preservatives (such as octadecyldimethylbenzy! ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl or
benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol;
cyclohexanol; 3-pentancl; and m-cresol); low molecular weight (less than about 10 residues)
polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic
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pharmaceutically acceptable diluents, carriers, excipients or stabilizers
(Rem ngton's Pharnaceutical Sciences (1980) 16th edition, Gsol, A Ed.), in
the formgp Rojoerfyi | i zed fornulation, a mlled powder, or an agueous

sol ution. For rrul ation may be conducted by nixing at ant?gﬁﬁszﬂ%/ﬂ&éﬂelture at
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recipients at the dosages and concentrations enployed. The pH of the
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uch as sugars suc
delivery of a drug (such as the compounds disclosed herein and, optionally, a

L

chemotherapeutic agent) to a mammal. The components of the liposome are commonly
arranged in a bilayer formation, similar to the lipid arrangément of biological membranes.
[00373]) Sustained-release preparations of compounds of Formula I may be prepared.
Suitable examples of sustained-release preparations include semipermeable matrices of solid
hydraphobic polymers containing a compound of Formula.l, which matrices are in the form
of shaped articles, e.g., films, of microcapsules, Examples of sustained-release matrices
include polyesters, hydrogels (for example, po]y(2~hydroxyethyl—methacr}late), or
poly({vinylalcohol)), polylactides (U.S. Patent No. 3,773,219), copolymers of L-glutamic acid
and gamma-ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-
glycolic acid copolymers such as the LUPRON DEPOT™ (injectable microspheres
composed of lactic acid-glycolic acid copolymer and ieuprolide acefate) and poly-D-(-)-3-
hydroxybutyric acid.

[00374] The pharmaceutical compositions of compounds of Formula I may be in the
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sucrose, mannitol, trehal ose or sorbitol; salt-form ng counter-ions such as
sodium netal conplexes (e.g., Zn-protein conpl exes); and/or non-ionic
surfactants_such as TWEENTM PLURONI CST" or pol yet hyl ene C ﬁPEG) The
f or mul at PShAYHES?2¥ so i nclude one or ndre stabiiizing ¥ Pﬁ?é’“@ﬁ5ﬂactants
wetting agents, lubricating agents, enulsifiers, suspendlng agents,
preservatives, antioxidants, opaquing agents, glidants, processi ng ai ds,

col orants, sweeteners, perfuning agents, flavoring agents and ot her known
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gel atin-tnieroc 2 and pol.y- cro sule
tespecf‘zﬁ's \'/Je'f!“c'n maapm oL dal r%lé' W%@%é‘ sbgﬁf %i‘%?’f&’c E’" lTﬁﬁ’osomas
al bum humalimismhnwmd amadwbminlmkispomdsr Araoag ﬂnamtwptabha mhiblesrmﬂaohrpml es) or

Phar i e o Yoyt ate YRR WANES sH0RoLha L GRRE Jol RIS IRiog, By ¢

smal | wdditior, esterile riixmledl&)hlavamns@rmomlbebe cimpleyeddas, a pslab&ph of ispspetadiagd/ or

f I d
i st ot e bafiRES ey Sty ol it B v e géﬁﬂ%'%éﬂégzmsﬁ{‘ﬁoﬁo-?;?t’ﬂn;
The codijsdyrerides. oflntaﬂdttim;)mcm svdommmitiy. ackl mayglkbwise e bisedyigrthe

for mat-i,QnaraBibiTht R Bc;ﬂglgshe lipid arrangenent of biological menbranes.
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hydrox)éﬁi&lsi’dds%n?ﬁ‘drﬂbie[p@%@ﬁ% Owasgp%g%uunﬁ gi%mal f&degﬁﬁ' eRhmpeEROUNds of

Fornmul a | 3/ in the 57 PCTI El 06/ 044431
creams, mtments gcls, or aque.ous or only solutions or suspensions), for administration by

inhalation (for example as a finely divided powder or a liquid aerosol), for administration by
insuffiation (for example as a finely divided powder)

'[00377] Suitable pharmaceutically-acceptable excipients for a tablet formulation
include, for example, inert diluents such as lactose, sodium carbonate, calcium ﬁhpsphiate or
calcium carbonate, granulating and disintegrating agents such as corn starch or algenic acid;
binding agents such as starch; lubricating agents such as magnesium stearate, stearic acid or
talc; preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such
as ascorbic acid. Tablet formulations may be uncoated or coated either to modify their
disintegration and the subseauent absorption of the active ingredient within the
gastrointestinal tract, or to improve their stability and/or appearance, in either case using
conventional coating agents and procedures well known in the art.

[00378] Compositions for oral use may be in the form of hard gelatin capsules in

which the active ingredient is mixed with an inert solid diluent, for example, calcium
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formof a sterile injectable preparation, such as a sterile injectable
aqueous or ol eagi nous suspension. This suspension may be formlated
accordinﬁﬁag t he known art using those suitable dispersing or wetting
agents a Wyggﬁﬁ?ng agents whi ch have been nentioned P&FdA006De36t eril e
I nj ectabl e preparation nmay al so be a sterile injectable solution or
suspension in a non-toxic parenterally acceptable diluent or solvent, such
as a solution in i,3- butanedlol or prepared as a |yophilized powder. Anobng
t he acceptabl e vehlcles and solvents that may be enpl oyed are water,
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granul eﬂzyleayrwac owitle! ;hattlﬂs)cstclfsoﬂeri\&ﬂl ol gaey (ks endnplhexias su]?:lheaﬁ’fs

ol nt nent eous ,or, ol tions, or u nsi ons).,. or

Sam o SoPigETEEay SorRRL PR ReRH et Sl ailbn Peel of KD GG PORR BN sBTIR or a
l'iquid eaeslsafeﬁbéd fibai fadmadids hndhéxinl hyhydndwff&ﬂ etdntyile @Bmthgleﬂaﬁbmm a

finely di owd 003771 S
exc py S¥E0EP. T Sllebye Aphilont el o HALORY &Y mofipsber PRI yont o

such agﬂiyhot paopy! pdnjdumybenzooteatnei-oxidints (suciplas apdoabie asid), adbrdngliagenss bonat e,
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st ear at[m)SSBI ear i Oilgcuspensions mag be foreadatahby nespergiing thesitive h@-edt&lyln or propyl
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of har %&%ﬁﬂs@wﬁé‘% H{eeaﬁidﬁt{bn of an anti-oxidant such as ascorbic acid.
[00381) Dispersible powders and granules suitable for preparation. of an aqueous

suspen'sion by the addition of water generally contain the active ingredient together with a
dispersing or wetting agent, suspending agent and' one or more preservatives. Suitable '
dispersing or wetting agents and suspending agents are exemplified by those already
‘ mentioned above. Additional excipients such as sweetening, flavoring and coloring agents,
may also be present,
[00382] The pharmaceutical compositions of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil,
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-occurring gums such as gem acacia or
gum tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, esters or partial
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and
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which the active ingredient Is mxed with an inert solid diluent, for
exanpl e, calcium 76 WO 20071059257 PCTI US2006/ 044431 car bonate, cal cium
phosphat or as soft gelatin capsules in which the active

i ngr edi eﬁg(%oo%ﬂ%ggd with water or an oil such as peanut PETIUS2005/8#431
paraffin, or olive oil. 1003791 Aqueous suspensions generally contain the
active ingredient in finely powdered formtogether with one or nore
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Sweet enastey, fporst or spray) Tamnulaions enotaining imfaddition dad efat:uwmmlqg@nds may be
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ve

preser y the addition of an anti-oxi dant such as ascorbic acid. 1003811

Di sper H0888 powdEericad farmulatiense suchuss erstres, faiptmsnisp apltandnaqueeusaer aillueous
SUSPengiffonadbr &.%B&Mst 2P gLherdify 6 oIRRET B #o}‘mﬁﬁfiﬁéhxli‘ ald\R iRgkUNA T edi ent

t ogether wth di spersing or wetting agent, suspending agent and-_ oOne or
mor e pPé’%Y‘W‘H?We‘?P‘@éW P%P@bleduvslﬁemr rﬁ’@'“@ﬂt WRing: Gosentinaal Brogedyres Melbndi ng
agent skagvh fotedatd fi ed by those already mentioned above. Additional

exci pi ents such as sweeteni ngmnflavorl ng, and_ col ori ng agents, may also be

pr eseni903p6l0352 1CamROsHiRIEieE StratiQsn waybg, i then fasm pHHIORY al so
be in thgsabpiaMigh patehds thiras@ien kﬁéwﬁﬁitﬁas%ofl;mn&y kaflikh aRrtTBY be a vegetabl e
oil, such as olive oil_ or arachis oil,

[00387] -  Formulations suitable for intrapulmonary or nasal administration have a

p@i'ticlt-; size for example in the range of 0.] to 500 microns (including particle sizes in a
range between 0.1 and 500 microns in increments microns such as 0.5, 1, 30 microns, 35
microns, etc.), which is administered by rapid inhalation through the nasal passage or.by
inhalation through the mouth so as fo reach the alveolar sacs. Suitable formulations include
aqueous or oily solutions of the active ingredient. Formulations suitable for aerosol or dry
powcier administration may be prepared according to conventional methods and may be
delivered with other therapeutic agents such as compounds heretofore used in the treatment
or prophylaxis disorders as described below.

[00388] The pharmaceutical composition (or formulation) for application may be
packaged in a variety of ways depending upon thc-method used for administering the drug.
For example, an article for distribution can include a container having deposited therein the
pharmaceutical formulation in an appropriate form. Suitabie containers are well known to
those skilled in the art and include materials such as bottles (plastic and glass), sachets,
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or a mneral oil, such as for exanple liquid paraffin or a m xture of any of
these. Suitable emulsifying agents may be, for exanple, naturally-occurring

gumns sucl% ng@ga acia or gumiragaeanth, naturally-occurring phosphatides
such as s@ % lecithin, esters or partial esters BET{USAW60443 fatty

aci ds and hexitol anhydrides (for exanple sorbitan nonool eate) and 77 WO
20071059257 PCT/ US2006l1 044431 condensati on products of the said partial
esters with ethyl ene oxi de such as pol yoxyet hyl ene sorhitan nonool eate. The

emul si ons | So.contain sweetening, flavoring and preservatiye, agents.
00383 FEgHER 2Tt bBE. CHHEl ITOEE: POY MR R TP I BieE e S BHES Such as
gl ycer ealmpe:j-pfoermkﬁmbla@cytoqircv@ﬂ !idniisoebﬁt adcRaItd amecac;memy elf @RCpackigk. MRy ?Bg 384]
contain,a.denul cent resegrvati,v avpri.ng and/ ar coloring . a :

Suppos PSP, (B aniaines es epoied Thirpep Balaby et Ao Pbese taso e B dbssi et

Wi th acentk ihabLﬂm?wa in_sagi dlsd inﬁljldeip]brpblléné wiahfifgsi SI‘tﬁCﬁ)h‘gulaﬁTr}irrd?]y‘lﬂﬁ?'bc |

t enper at ur es, but . idat.tthe rectal .tenperature an gerefore nelt
't e prakasgh Bolpiedadt of oo, oqBlingh coramP AehlEn Bpolen and els

exanpl eyaydecsared lib tacfreanediripd | (hebhifized) esonditipn atquiritg oniyl the iaddigion sfithabl e f or
vagi nal mistraiion [ nted. . as ssari anpons, Creans,
gelgs, Spa té{szll’?df o%%rg&'orﬁgz?!a&&ﬁ%ﬁﬁ 'E’it ?ogngsiln"?:&(;ﬁf’ a?‘HFﬁghf"'ﬁr’ 'ngrﬂlnd'i % 0%t 0 t he
act i ve Extegipothneous imjestion calutions snd ssugpeasienowre prepared faomt sterle moppiespr i at e.

[ 00385 ' i vl aene i -'_n&E; . gueous
or oil HE%%&?% tg%%?sggr# t%‘éﬁg g?v c')ﬁ}séﬁhdrfcg%’%ghgﬁ?ﬁ 'ﬂit'e 0 t%’i i;?g'ﬁh 984}%5%I ating
an act those confginiai edeilyidese or ugit deily subt-daspaas hereipaboue repited o pr apprepriafehi cl e or
"dil Ue@aqﬁbﬂdﬂ%e&f}ﬂf’t%mal Lﬁrp_&@g@dures well known in the art: [00386]

ger mal  a

Conposi tions for_transde] mnistration may be in the form of, those
t ransd&10389] ski nTht isMensionh furthar o prgevides k Neffinary  eoToR@SItlsMs o pRNPEFIRE ski | | in

the ar bompQARASAIForhdaTUogéhaNRitd HivkRRh&y cakricl BB MPAAarP EarfiBR ae

adm nistration have a particle size for exanple in the range of 0.1 to 500
mi cr on&agsrigls usefuh §r the pyreese ofadwinistering the sergeositian aadrmiy, be solid. Bgod At crons in
| ncr emgieSudThiziedAf WHRB #8 dheiwist ind? dF SkQfisble Ip thélvefeRRsry &t Gnd el Ch i's
adm niStered by rapid inhalation through the nasal passage or-by i1nhalation
t hr ougRompatibiRWith tagactiveringredisety These xetgutary compesitions masabe admistiiedit | ons

| NCl UdareA@HAPUSrally ooy 3 HdesiRd rofitet he active ingredient.. Fornul ations
suitable for aergsol or ré powder. adm nj stration may. be prepared according

to conli®Pbnal Ths AmQunt ﬁg@pcﬂ@d of this invention that is combined with one or
" more excipients to produce a single dosage form will necessarily vary depending upon the

subject treated, -the severity of the disorder or condition, the rate of administration, the

" disposition of the compound and the discretion of the -prescribing physician. In one
embodiment, a suitable amount of a compound of Formula I is administered to a mammal in -
need thercof. Administration in one embodiment occurs in an amount between about 0.001
mg'kg of body weight to about 60 mg/kg of body weight per day. In another embodiment,
administration occurs in an amount between 0.5 mg/kg of bpciy weight to about 40 mg/kg of _‘
body weigﬁt per day. In some instances, dosage levels below the lower limit of the aforesaid
range may be more than adequate, while in other cases still larger doses may be employed
without causing any harmful side effect, provided that such larger doses are first divided into
several small doses for administration throughout the day. For further information on routes
of administration and dosage regimes, see Chapter 25.3 in Volume 5 of Comprehensive
Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990,
which is specifically incorporated herein by reference.

{00391} The invention further provides veterinary compositions comprising at least
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delivered with other therapeutic agents such as conpounds heretofore used in
the treatnment or prophylaxis disorders as described bel ow. [00388] The

phar mace osition (or forrmulation) for application my be packaged
in a var&%ﬁ%ﬁ@@ ngs dependi ng upon the nethod used for PEBASHM060&ENg t he
drug. For exanple, an article for distribution can include a container
havi ng deposited therein the pharmaceutical fornulation in an appropriate
form Suitable containers are well known to those skilled in the art and
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poyvde& Sl,lb_]ecg reeated o shea seberiab b€ ttie disordee ok |cmtlmus:gvﬂaeu'ﬁtlcyoﬁedmmlshﬁﬁbn RheL er Ir ed
unit S ations t,hos a ng ose or unit dai
aub. o PNt bF dhd ' deBituRd Gua i B8 Fsgrlibh b0 MO psbtind PRSERE!, thabeor | ot
t he aceinbediiment; ediiaitle anOOBRFTH c?tihlqaomrd/&frﬂormnlaflustaﬂmnmem fale mamaiatin nary

i, f F l.a '
A R L T T Tk A e
of adninmg/lg eff bady weightctorgbost 60 wg/kerad body woeghs pbs dhy | Encpmiothen embotimenty s
mat er i . tar art and
nre’ o M Hafibh BEe I\ e bBSeln O fAPRERE AR Evbinl DS0UR AhPRE Y 2L O
may be badniveight par day- msame.istangey, doseastipyelohelay thalpwer Wit of éhi aferdsaidut e
WO%O]ranE@“r‘n@"EM%r@ihaﬁ aﬁ&ﬂﬂ%“ﬁiﬂlgfnn ;sc.asee/am a?ﬁbr%?tfs ‘J"?Q?é g%’gfgng ? with one

nore excrpients to y vary

sl ng a ormw
d epend |W1@0%H51t1$1 any b%rmfebaldq ¢ikest, @EPV'dﬂﬂ H’eﬂt §@3tehr&=y doges appcfingy dividadintdr
condi tisQa) Ran 4Bk 8 10 adiHiisalid ﬁﬁ}du%ﬁautttﬂ?da%d' ﬁﬂ%&ﬁdr%l‘ Jloh%n%&ppund and

t he di scretion -prescrib (%SI cia I'n one I'ment, a suitable
anmount obfadeirdgration rmdoﬂosm mﬂtraea SF% ml’n?%ﬁelrleﬂohlmcaﬁ wkGamprehensive need

ghg BiOfMedMﬂﬂl Rrhidy) @brivih BRRCE THRHHIR Bt EARGHH Bdahn)2PerB RO brdeiodgen about

which is spcclﬁcally incorporated herein by reference.
[003931 ARTICLES OF MANUFACTURE
[00394] In another embodiment of the invention, an article of manufacture, or "kit", .
containing materials useful for the treatment of the disorders described above is provided. In
. one embodiment, the kit comprises a container comprising a compound of Formula 1, or a
solvate, mctabo_lite, or pharmaceutically acceptable salt or prodrug thereof. The kit may
further comprise a label or package insert on or associated with the container. The term
"package insert" is used to refer to instructions customarily included in commercial packages
of therapeutic pn:oducts, that contain information about the indications, usage, dosage,
administration, contraindications and/or warnings concerning the use of such therapeutic
products. In one embodiment, the label or package inserts indicates that the composition
comprising a compound of Formula I can be used to treat one or more of the diseases or
disorders disclosed herein.
[00395] In one embodiment, the kit further comprises a container. Suitable containers
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ng/ kg of body weight to about 60 ngy/ kg of body wei ght per day. |In another
enbodi nent, adm nistration occurs in an anount between 0.5 ng/ kg of body
wei ght tqrg\%&ﬁ? gfg ng/ kg of body wei ght per day. In some instances, dosage
| evel s be 2Pqwer Timt of the aforesaid range mayCI&RoM6@4443an
adequate, while in other cases still larger doses may be enpl oyed w thout
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divided into several snall doses for adm nistration throughout the day. For
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raii ge nore Than adequate, while in other cases stil arger doses

nmay beoéﬁmrc;medvusehm wemm ?§ Sleﬁhya Kihisng URlister gacle’s £ Blister w&vme&lk hat ‘such
| ar ger khlRSE ﬁ{eepéckagg g ql.sau Chnbl Hrd widey G5 fo? r@hﬁﬁi@sﬁmtﬁae@em gHistration

throughout the d er information on routes of adm.nistration and

dosage dpege fEs gyéésltﬁﬁ'aﬁmﬁmf’ﬁ alg cap be/proyided.Jorxampipinthe frsmes numBers.ci nal

Chem stdpérs( 6P bitie masaag N or Wil 4 CRBndAF it QUsighhtiB0 AeldaysRAtHA MRAmBRESS 1990,
which is specifically Tncorporated herei n by reference.
schedule in-which the dosages can be administered,

[00398] " According to one embodiment, an article of manufacwre may comprise (a) a .
first container with a compound of Formula X contained therein; and optionally (b) a second -
container with a second phamiaceutical formulation contained therein, wherein the second
pharmaceutical formulation comprises a second compound having, for example,
antihyperproliferative activity. Alternatively, or additionally, the article ot manufacture may
further comprise a thirtl container comprising a pharmaceutically-acceptable 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, needtes, 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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1003931 ARTI CLES OF MANUFACTURE [ 003941 In anot her enbodi nent of the

I nventi on an article of manufacture, or "kit' containing materials

usef ul tzﬂtfuots Zt ment of the disorders described above is provi ded. in
one errbo Ve kit conprises a container conprisin@CA/WEBMeGdHa! of
Formula I, or a solvate, netabolite, or pharmaceutically acceptable salt or

pr odr ug thereof. The kit may further corrprise a | abel or package I nsert on
or associated with the container. The term "package insert” is used to

refer to instrict. on cust onar. commer ci al
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here| t)ﬁ%?h Ligagne enbodi nent, the kit further conprises a container.
Sui ta e Ton Rere™ 80 WO 20071059257 PCT[ US20061044431 i ncl ude, for
exanpl e, bottles, vials, s;BIOi@@G!CmW etc. The contai ner may be
formed froma variety of mat eri a ig' F\as gl ass or plastic. The contai ner
may hold a conpound of Fornula I ornul ati on thereof which is

ef fective for treating ondta ABIAYS di sorders di scl osed herein

and gg@ge 2 Sfifehhb §.aBS Rt Hx?:hhloﬁﬁ)@ﬁl%h latEJ‘E‘rcCcBEtEE'bg‘?ﬁcu n b€ an

i ntrav sol ution bag or a vial having mg{lrercea
hy pode?verright; i) reem; temperatie avith }Qibsbaaermél cm2 Pmr(Cd@rfﬁrr §

di rect{paﬂf, (sBmd BReAdAl GbS st ALIAY mb t,htsssqgﬂafaaaé &atfeF&réE}thé) V&]en A he Kit

presen he Second phar maceut i cal orrru ation. For exa

conpr | BET inremoved byAsmisation, aed Brlate 45 rashed dyae Jmea with F?é‘ihn\?ﬂf&f 0-1%nd a
SeCoNdTRBA APGAMSY, Ahe/1ghals kactioRis febfbrd nWan 164 APFM HIBMESSGH gpect i ons

for the .simultaneous uent.i al or separate_ adm ni stration t he flrst

and 5Tl Fn i ey cptidei ¢4 oRM msenesiug | cilariden b rrefigy
(00397 hrthdvarnddatcNab | @VIDATP r(aﬂemstmben{éndsghmeanam 3 aflite/d DIEGHR (Elfddenar Y  Of

solid oral, fornms of of mul a | ch as,t bI ets_or psul es.
Such aStotk faster W&P@H@BQS%E%W%#&%?W%%&@%& yagouth Pftg‘gc% ﬁl‘ﬂ ude ‘a |
card P@d&h;?hﬂm& hﬁ mﬂﬁegﬂﬁnéthylaﬁlﬁﬁﬁdd) s hh\;ﬁ.dQ& cgwe a @nal Meoldah@dadﬁabru&e An.
exanpl e of such a kit

the patieiyithy FibAERIEYIRtoR ‘ér‘fﬂt'mgwtlfé’lda‘"ﬂg 85%%3;&@2‘3 ﬁ&%&l’l‘mﬁlﬁ{%@flﬂgg a
unit  room temperature. The kinase reaction is terminated by aspiration of the reaction mixture

and subsequent washing with wash buffer (see above). Phosphorylated PGT is detected by

30 incubation with 100 ul. per well HRP conjugated PY20 annphosphotyrosmc antibody

(Zymed Laboratories, Inc., South San Francisco, CA) diluted to 0.2 pg/mL in 3% BSA and

0.05% Tween 20 in PBS. Antibody is removed by aspiration, and the plate is washed with

wash buffer. The colorimetric signal is developed by the addition of 100 pL per well TMB -

Microwell Peroxidase Substrate (Kirkegeard and Perry, Gaithersburg, MD), and stopped by

the addition of 100 pL per ‘well 1M phosphoric acid. Phosphotyrosine in measured by

absorbance at 450 nm.
[e0401] The ErbB2 kinase is as above using 250 ng/mL erbB2 intracellular domain in
place of EGFR. The intracellular domain of the ErbB2 tyrosine kinase (amino acids 691 —
1255) is expressed as a his-tagged protein in Baculovirus and purified by nickel chelating, ion
exchange and size exclusion chromatography.
[004062] Compounds of the present invention have ICs's from less than 1 nM to 50
mM.
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dosage forns. If desired, a nenory aid can be provided, for, exanple in the
formof nunbers, tetters, or other markings or with a cal endar insert,

desi gnat wg I)A"Ifb %és in the treatnment schedule inrwhich the dosages can be
adnmi ni st er 84 V(% 8] According to one enbodi nent, an aPCTAIS200s044kdhuf act ure
may conprise (a) a first container with a conpound of Fornula | contained
therein; and optionally (b) a second - container wwth a second
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di ffergn thaﬂ il MidBsdyS. 9-. oral .and parenteral), are administered at

di fferent do I nter vaI s or when titration of the individual. conponents

of the conbi nat | on is desired by prr(éscrl bi ng physician. Bl OLOG CAL
EXAMPLES Exanpl e A EGFR &elkiih athp [00400] ThernolLabSystens
| mrul on 4HBX 96-wel.| pl ates are coat | ncubati on overnight at room

t enper J04PE i t nThisoassay_ msasureme the @hlbdwzsoﬁr&ﬂ&m#!eﬂe? ghesphorylgied EGFR - (pGr)
(Si gma ({Herm)GalthdR43 T &1l lideOWhidh oMilxprdsBGHIRNOSIN @b Pildaddl lhefse\delﬁahﬂe@ e).

Excess POTlsrem)ve a¥_a5|rat|on and the plate i's washed three tines
e

wi t h wéRhinglated; for §-8 bes 15% ¢ pefagy bepgeertmpsiaed exernieht. Thesneybr for med
i N 100 44y, cBifipcrindSidelai&EASr [ Rbir befdle a RAAINGICThABLIdPRITIGFO Gellihe ysed bple, 24 M
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the addition of lysis buffer and freezing at -80 °C. Thawed and clarified lysates are then added

to 96-well plates that-are coated with an anti-EGFR antibody; p-EGFR is then detected by a

_phospho-tyrosme antlbody using an ELISA format.

PREPARATIVE EXAMPLES
{00405) In order to illustrate the invention, the following examples are included.

However, it is to be understood that these examples do not limit the invention and are only .

meant to suggest a method of practicing the invention. Persons skilled in the art will recognize
that the chemical reactions described may be readily adapted to prepare a number of other
compdunds of the invention, and alternative methods for preparing the campounds of this
invention are deemed to be within the scope of this invention. 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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ort hovanadate, 15 pM ATP (adenosine triphosphate) and 0.3 units/nL EGFR
(epidermal growh factor receptor) (BIOMOL Research Laboratories, Inc.,

Pl yrmout h The conpound in DMSO (di met hyl sul foxide) is added to
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conseq@MOﬂhwlm g isilicaegl colawe jog opfa Sld)h‘@rﬂﬁag ak gArtridge dWatess)ar s PMR ed in 96
vel | rEd B o Yarfih bl  Goratife Qféf/q e, Tﬁmﬁ&gﬁ%ﬂ he

medi umls rep ace h serumfree owed t he tion of

conpou %raszc%b,r §D3@9 pg dgPMSQ) §@'H"‘H3§ “&@id!‘tﬁpéﬁ 'ysing | KB aspghe f er and
freezi peredhce éﬁn&dT{mﬁﬁ; ndNd Ghad | feOmbipRGAS 3k relkb?@da%e%mﬁ -wel |

plates that are coated wth an antl-erbBZ ant | bod% Phosphor ate erbB2 is

det ect abbroyistions aphBsadh §-(SingleBs £ {doublets b Swiplet)s im gmuliipiety QA(bl'éﬂ ), @rpounds
of the @uSRESE dduBle)! dt QAN ipIQD: TouplifgSSnhAs, WhdMibdh, bl réptﬁéa -

Hertz (Hz).
" Example 1
OO
H Hi O
J@:ﬁ("\d‘*u.
4 A
Synthesis of N6-(4.4-dimethvl-4,5-dihydrooxazol-2-y1)-N4-(3-methyl-4-(2-
methylbenzofd]oxazol-5-yloxy)phenyliquinazoline-4.6-diamine

[00409] Step A: jon of N'-(2 -4-nitropheny])}-N N-dimethylformamidine: A

mixture of 2-amino-S-nitrobenzonitrile (30.0 ‘g, 184 mmol) and dimethoxy-N,N-
dimethylmethanamine (29.6 mL, 223 mmol) was heated to {00 °C for 2 hours. The reaction
mixture was concentrated under reduced pressure and dissolved in dichloromethane. The
solution was run through a silica plug washing the plug with ethyl acetate. The filtrate was
concentrated under reduced pressure, stirred with ether and filtered to provide the product (35.0
g, 87%) as yellow solid.

84



Exanpl e ¢ Cel |l ul ar EGFR nhosphorvl ati on assay [00404] This assay neasures
the inhibition of EGFinduced phosphorylated EGFR (pEGFR) in.the A431- cell

| i ne whi esses EGFR Cells are plated in 96 well-plates and
i ncubat egvrl?gdrﬁwg%%rs at 37 'C 15% COZ before being serﬁﬁT&‘gH}W@ﬂ%‘ver ni ght .
The next day, conpounds are added for | hour before a 10 m nute induction

wth EG-. Cells are lysed by the addition of lysis buffer and freezing at
-80 C. Thawed and clarified lysates are then added to 96-well plates

t hat - are at ed .

phospmf’ @r osi n%g %%ﬁ' SERANEE, ArFT e L PR G TE PR ARA AL IR
100405]A Iselutitr eif quwm:m@hbﬁ)e)-wmmﬂgtfmﬂdnﬁdmel (BOW 20 lexmﬁﬁiogs are
i ncl uded. it ers th exa ot limt
the i n%"’fjn?]t%ﬁ‘mﬁ(égd i) %HSVEPP égglﬁg é}émﬂgfﬁ@ tﬁ’)c g the
i nvent houwrs uitier ahydrosdu dtinesphicre. Thehcarsommd Wasrtﬂte@rﬁlmgh Cnhﬂe ahdh the dilveats cal

reacti %g g§ b%&tﬁ:@&“ %mptﬂg tr9s1 g‘;ago q{o t her

conpou e Fhvent: on. o and ernative ne eparlng
conpou dithlooimetimine/carbory etradhdoriderte p@e@m pm;iubtdZMIgh%%) #:aa:ahcgmecmd’tais h i's
. _ [ - i e ‘ h < n -

i nvent| or egéﬁ’@
accordl %‘g the e F
ydipky ety guren t Tce 91 cbgledapp(r u’pr |“&I)el yolpttomt eof i ng

i nterfer rou . " t|| ng known the art

e G e SRR L LA BB 4 25 SRR T PR B

react i esiutimndf N'—m}smmél-z-eyanaphmgwﬂdmmhyiiheammdmes (2B $c g,osmm rhval) én n or

known i i d_.as havi i cabi,| | for ari ng

ot her H?‘#r@?u@d‘kﬁ%r St h@ taven :&%)rég ik g@“ﬂo‘%@é‘%‘? e l’lﬁf?BTgZﬂ

[ 00406 120rg, tlkﬂemel)anﬂ[[—ﬁ%(msnb) waslslbelyadded il ths migtulee Aftes evaimitiy ¢@ tanth aI I

tenperature egr.e | S| . Reagent re.purc sedfrom

comer g B pie 16 ol ERMERE wiEhBlll widb SRSEN ol Ceaftiied 057

'I\/aybrl dgb]..) Ahel covabieed mpeows lammerbmxﬁmed w;WTBE‘.c(atﬁ)and uhymt(hﬂrw se

I ndi caf n f

di chl or g%’éﬁlﬁwaa’ h{J g‘%ﬁg %@é@d’t 9%%%\(3% [ oxane andmid 2-

di fl uop@eﬂmrﬁleméuepwm ha's@liizw vith AVABE cind | ethybacesatedal provide Khesprodut used as

recei v % Z %gwrg tions set forth bel ow were done general |y under a
e pr Ssu 0

p05|t| ogen or argon or with a drying tube (unless
ot her w12k at ed$tep B: Brepaation of o fedinydroxyphpnyhethanone oxime: To a solution

of 1-+(2,5-dihydroxyphenyl)ethanone (10.0 g, 65 .73 mmol) in ethano! (200 mL) was added
hydroxytamine hydrochlorlde (13. 7 ‘g 197.2 mmol) ‘After heating to reflux for 16 hours, the
slvent was reduced under reduced- pressure. Ethyl acetate (200 mL) and water were added and
the mixture was exfracted with ethyl acetate (3 X). The combined organic layers were dried and
concentrated to provide the product (10 g, 91%) as yellow solid.

[l:'ll]413] . Step E: Preparation of 2-methylbenzo[djoxazol-5-ol: To a cooled (0 °C) solution
of 1-(2,5-dihydroxyphenyl)ethanone oxime (1.0 g, 5.98 mmol) in DMF (30 mL)was added
dropwise POCL; (0.661 mL, 6.58 mmol). After stirring at 0 °C for 1 hour and then at room
temperature for 2 hours, the mixture was washec-l with water. The aqueous layer was extracted

Q

with ethyl acetate and the combined organics were dried and concentrated under reduced
pressure to provide the crude product that was used without further purification.

[00414) Step F: Preparation of 2-methyl-5-(2-methyl-4-nitroph benzo[dloxazole:
2-Methylbenzo[dJoxazol-5-ol (0.86 g, 5.77 mmol) , 1-fluoro-2-methyl-4-nitrobenzene (0.98 g,
6.34 mmol) and K,CO; (1.59 g, 11.53 mmol) were combined in DMF and heated to 50 °C for

16 hours. The reaction mixture was cooled to room temperature and poured into ice water. The
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reaction flasks were typically fitted with rubber septa for the introduction
of substrates and reagents via syringe. dassware was oven dried and/or
heat dri W ezw?(?% Col um chr omat ogr aphy was done on a Bi otage system

( Manuf act 0 Corporation) having a silica gel cAQIWS2006/04#438 silica
SepPak cartridge (Waters). 'H NVR spectra were recorded on a Varian

I nstrunent operating at 400 MHz. ' H NMR spectra were obtained as CDCl 3,
CD30OD or ds-DMSO solutions (reported in ppn), 'using TMS as the reference

standard (0.0 ppm. V\hengﬁeak mul ti I|C|t|es are reported, the follow ng
abbr evIaEng s sxiEactedomth ghylacstae & X, Hle@a@hwmvpamss YvereiWsishad) it rine,

(mul ti i@k dnd &ﬁc&ﬂ@&ﬂ@ﬂﬂ@d&dvc%reﬁsd&uﬁkﬁﬁs@je Wil tdatdgraghied (X004l 40, Of
triplets): Coupling constants, when Qtl ven, are reported in Hertz (Hz).

Exanpl ghyl asetpte RIS 19 prpvids thepredyot Nﬁﬂawﬁ’) smlwésﬁoé-dof

N6t 1;]4| 15]$tjlhvl sﬂp;\i gch?/dr D e.;: ftfin- 2- An A8 L det efizofdloxazol-5- o A
met hy 0xazo v ny Zol i am ( ep
Pr epar 63150 ‘%ﬂ 3%%‘&5#1& hﬁﬁ%‘f‘ﬂ’?l’qe&ﬂ‘@ﬂ?ﬂ&? ; m xture

gf 2I ﬁ(ﬁ?ﬂl@n@ mamﬁi@gna eﬂiahdll(t@n%w agdedlset%rpanwugarmd dﬂ%ﬂgﬁtéﬁm&ig, gtoﬁt -

i me nani ne wa at e or ours. The
react i fﬁ?"(?“% ‘%Wc‘%??ﬁ“éte@‘ﬂgﬁoﬁéps' %&‘J&‘@Herbfc’é%%f‘%"% CIM&BES ved in
d: chl ommh lhﬁdﬂOandrlma ﬁ@tﬁalwtﬁmfncmmmwﬂ fifden wehnced :iarésmg. Whggesma:gwagdt he

pl ug W|t et etate The filtrat copcent.rat ed under reduce

pr essufom F%Pﬁ md&th%tmﬁtﬁ& 4‘%1 %@(%)?sc?'e ?‘5\9f'de the product (35.0 g,
87% ag](maﬁ]l ow sstepcl-l épat 9 , AB3(% DA QL2 St ep B:

L.__!,‘.i

o fbet oroxsz: fieruls : ﬁ” geicp-
137
mol ), cyanyéL@dhewmyhn(lﬂﬁ)ﬁneﬂuylehemndo)ﬁwWBG (orhydmx HnétBylﬁrcg’).n-Ewl)ﬂnmdnmol (1L)

was reflix e tion was
filter g#t ﬁg’ou'gﬁl Clﬁﬁnl ﬁe gnﬁ%ﬁ‘?‘%@ ﬁﬂbﬁ%ﬁ%&@ 2%'?1’@2 &th-ég%eeﬁﬁglélfs@keguced
pr essumg, 0.542mmed) idlisprapyl mw(ﬁtmﬂ.)l wasaddddragatic acid (0.2 ml, 3.44 mmol). After

stirring at room temperature for. 16-hours; hexanes was added and stirred with the mixture for 30

AR OOM

minutes. The mixture was filtered to provide the crude product {281 mg, 62%) as yellow solid.
[00417] Step It ti 4-dimethyl-4.5-dihydrooxazol-2-yl)-N4-(3-methyl-
4-(2-methylbenro[d]oxazol-5-yloxy)phenyllquinazoiine-4.6-diamine: To .a solution of 1-(1-
hydroxy-2-methylpropan-2-yi)-3-(4-{3-methyl-4-(2-methylbenzo[d]oxazol-5-
yloxy)phenylammo)qumazoim-ﬁ-y])thtourea (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 IM NaOH and then brine. The solution was dried and
) cox_lcenﬁ'ated under reduced pressure. The yellow residue was chromatographed to isolate a
whits 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, tH), 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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di chl or onet hanel earbon tetrachloride to provide the product (23.4 g, 90% as
pal e gray crystals. [00411] Step C: Preoaration of

1-(3-cyan- 4 q% | met hvl am no) net hyl eneam no) phenyi ) -
- ydr oxv- 2YR& 8’5?26 pan-2-vl)thiourea To a cool ed (-10 C) PCEU$2906/§449p1
t hi ocar bonyl di i m dazole (21 | g, 1.178 nmol) in THE (1.5 L) was added slowy
via cannula a solution of N -(4-am no-2-eyanophenyl)-NN-di net hyl f or mam di ne
(201.6 g, 1.071 nol) in THE (1.5 L). After stirring at -10 C for 25
m nutes, a solution of 2-am no-2-nethyl propan-1-ol (120 g, 1.4 nol) in THE
(500 nL) was slowy added to the m xture}] After warming to room tenperature

and stirring for 16 hours, the m xture with saturated sodi um
chloride (2 X 2 L). The conbi ned ag‘h{lc | ay re extracted with MIBE (2
L) and ethyl acetate (4 X | onbi ned oy gghic | ayers were dried
ovcr' MgSO4 and concentr med pr es@lifhe. The residue was
crystallized with MIBE a hyl tafe to provide the product (116.9 g,

34% as yellow solid. [004121 Step DN Preparation of

1-(2. 5- d!%ﬁ!{%f@ﬁi&@ﬁdﬁﬁ-@{_ﬂ?%@ﬁﬁop%gl55'44- Nmd o o[d]oxazo]-6-
1- (2, 5- dirhydr oxypheny anone .0 g . nIo I n et hano 00 nL) was
added hydroxyl ani ne hydrMMMﬂ@MMml ). After heating to

reflux jheyigi6 howkepardiNacca@ingend WRS ar@eéu&ed £ A kank 16l UG € s RpE SIS e Et hy'
acetate (200 nlL) and water were added the m xture was_ ex rac e W th

et hyl iwusparhenyBsthanpge inplats of d 2.y I%YP*E%‘B%‘“WP% MSi AR Iy
Concentmﬁllyda&&apﬂﬁwm@b@wmmdgpsm %%H)a§4¥$i|lm’ﬁ9§(b§l s iﬁp413]

Step E:_ Preparation of 2-neth [ benzol dl oxazo coal ed
sol ut i oB3 &F. 3411(1)2765&%9&*8@%%8%3&}%1 He dhe! to i T8 HEd 7P 04d 6l g T } in DVF
(30 nl)em(aand e g #1290 3RdPPEY { HHE Bl 4.06 (528, 7P 2.58 ﬁ/ﬁ\f:«uﬁrz@t (8Hy)g at 0 C

for 1 hour éf—ﬁf then at room tenperature for 2 hours, e mxture was washed
with wdt e aqueous | ayer -was extracted wth et hyI acetate and the
conbi ned organl cs were dried and opweféBated under reduced pressure to
provi de the crude product that was used w thout further purification.

[ 004141 Step F. Preparation of °

2- met hyl - 5- ( 2- met hyl - 4- ni t r ophenoxy) be @“ . | e:
2- Met hyl bert zo[ dj oxazol -5-0l (0.86 g,,,.3 .
1-fl uoro-2-nethyl-4-nitrobd 6.34\ !l ) and K2CAB (1.59 &
11.53 nmmmol ) were conbi ned/%{L 2 frgat ed to ) for 16 hours. The
reaction m xture was cool i edperature and poured into ice water.
The 85 WD 2007/ 059257 PCT/ US20067044%31 nixture was extracted with ethyl

acetate (Je44.4-dinfer 1 Z088in - GRih ’c‘zr ﬁwﬁﬁh&iﬁféﬁﬂbéﬁbmmﬂﬂ ed, and
concentrated under teduced pressur.e. resi-due_.was chromat ogr aphed (20%to
40% loxy)phenyl umazolme-4 G-diamine

{00419) Prepared according to the procedure for Example 1 using 2-

methylbenzo[d]ﬂ\iazolls-ol in place of 2-methylbenza[d]oxazol-5-oi. MS APCI (+) m/z 511

‘(M-Fl) detected; 'H NMR (400 MHz, DMSQ-d6) §9.53 (s, 1H), 8.47 (s, 1H), 8.02 (5, 1H), 8.00

(d, 1H, J=8 Hz), 7.83 (s, 1H), 7.75 (d, 1H, J=7 Hz), 7.66 (d, I\H, J=8Hz), 729 d, 1H,J=2

Hz), 7.08 (dd, 1H, /= 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).

Example 4



ethyl acetate in hexanes) to provide the product (0.671 g, 41% as yellow

solid. [00415] Step G Preparation of 3-nethyl-4-(2 nethvl benzofdl oxazol - 5-

yl oxy) benzenam ne: To a sol ution of

2- met hy| V0 2OTRERET/| - 4- ni t r ophenoxy) benzoj d] oxazol e  ( 6PET/H§2006048431mp| ) in

et hanol (10 nlL) was added | O® palladiumon carbon (50 ng, 0.047 mmol). The

reaction m xture was subjected to 40 psi of hydrogen for 2.5 hours. The

m xture was filtered and the filtrate was concentrated under reduced

pressure. The reS| due vvas. chromatoraphed to prow de the product (0.411 g,

69% as y e th '1‘_ i 3 BiEh A 1b 1-6

1+(1- hydr oxy- 2 rrethvl br opABgALN d7olin i

met hyl benzoi dl oxezol - 5-vl o, ¥| phenvl am not aul naz )thiourea: To a
n

sol ut i JA0430L 1. (3 Step A: Preparation of 2-methglbenzo|dlthlg_zgol-(;-o Toya cooled (-78 °C)
cyano- 4qfiftidh BFBM&%IM@&%W%B@@@WAs@n{.ﬁowm&@mxm%e{mﬁémbpr opan- 2

) thi
Synzet hiﬁﬁﬁﬂ% ﬁ;ﬁrbé-%%[ of b?d\ééi)ahlsowodesl)iweﬁlf@ﬁm Adkey slawly wggming ©47 ol )
i N i SOPLERYLmErRindlhid ShriRk Yor MHRuRAERIAGE Was ottt o0 dH- slwnﬁqﬁeﬁ Je[EFD' ) -

After stirring at roomteénperature for 16. hours, hexanes was and
stirredith tmethasel (2% e Tbe roastion; Mixhie  WaSTHErMPd( (tr ©oRa sentileFatuse eaidt o

provi d%@&mﬁt@&'%ﬁd&ﬁ@&h&& predSie Ehe Bdidde s pagtil oA %QMeén sadn%&ﬁahc&ep 1

Preparation of No-(4.4-inethvl-4.5-di hydrooxazoi - -(3-net hvl -

4d2- met #¢4| tb@lﬂ@@mmh%@awwsylwlmi Wém Thguiorganis| 'Pm,r- ﬂ%ducchﬁvqweNazm,a

sol uti ofepda, and éoncenn-ated under soduced pressure t5 provide the erude product (0351 g 4%)
bydnxy-.2- net hyI propan-2-yl)-3-(4 (3 met hyl - 4- ( 2- met hyl benzo] d] oxazol

yl oxy) pheas s ﬁ’&‘}'@}}m‘&@ﬁ‘llﬂﬁlﬁﬁﬂ"fﬂ“)tlourea (156 mg, 0.295 mol) and NaO—I (71
ng, 1. 760421yl ) IsﬁepTH F e ke cd)ﬁ&;uﬁﬂldﬁﬂ ﬁre@twm&mlﬂgt&mé Redufe 830 ol ) .

After Stll’l’ln nper at ur e wat er was added and t he

mi xt ur eEXHEP EPF'&&tze‘gqu'tbﬁ"@lﬂﬁl'“alc%P'al"d’“{% %2'“"5”“”@3%@5439%@ BelgaMScs were
washed mngwm@mmqld&m bnlm mlmwmwu t§@ﬂﬂ'3d6 (£oRgent rat ed

under reduced | ow resi due was c rorrat ed to |sol ate a

white s$HPF r. STEH) s7€ﬁ7| \]/\%{zs'Jr T r%lf'@réf‘%@?’ Wik A 78t (el by 8 phed& again
t o provishe75Bed, Hrsr :p t:cnto 48AH)Y =D "o @ﬁplﬂais 40Pd, 2fn;) Mz
495 (M+l) det ect 4(00 M—Iz %%O%% S 49 (hr. HMS 1H)@L f_DL45 (s,
IH, 7.% (Sb?fﬂ:gzoiﬂﬁ)"msﬂ%%ﬁ(ﬁi s, 1H), 773(br |n 24 '7.65 (s, 1H),
7.62 (s, 1H), 7.46 (br. s, IH), 7. iZamghes H), 6.97 (dd, 1H), 6.93 (d, 1H),
4.08 (in, 211), 2.60 (s, 3H), 2.21 (s, 3H), 128 (s, 6H). Exanple 2 86 WD
2007/ 059257 PCTI US2006/ 044431 HNN N6- (4 /4- di methyl -4 5-di hydr ooxazol - 2-yi)
N4- ( 3- net al - 4- ( 2- et th henzof dl oxazol- o)

Ko |
4.4-dimethyloxazolidin-2-ylidene)-N4-(3-methyl-4-(quinolin-6-
lox: uinazoline-4.6-diamine _
[00422] Prepared according to the procedure for Example | using quinolin-6-ol in place

of 2-methylbenzofdJoxazol-5-0l. MS APCI (+) m/z 401 (M+1) detected; 'H NMR (400 MHz,
DMSOQ-d6) & 9.54 (s, 1H), 8.78 (dd, 1H, /=5 Hz, 2Hz), 8.48 (s, 1H), 8.25 (d, 1H, J =9 Hz),
8.05 (d, 1H, J=9 Hz), 7.82 (s, 1H), 7.82 (d, 1H, J= 8 Hz), 7.66 (d, 1H, /= 5 Hz), 7.56 (dd, 2H,
J=9 Hz, 3 Hz), 7.46 (dd, 2H, J =9 Hz, S Hz), 7.16 (4, 2H, J=2 Hz), 7.10 (d, IH, J= 9 Hz),
4.08 (s, 2H), 2.21 (5, 3H), 1.29 (5, 6H).

Example 6
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vl oxy) nhenyl ) qui nazol i ne- 4. 6-di am ne [00418] Prepared according to the
procedure for Exanple |I using 1-(2,4- dihydroxyphenyl)ethanone in place of
l-(2,5-dih droxg henyl)ethanone MS APClI (+) mz 495 (MH) detected; 'H NWH
(400 MHz W é&% 78 9.49 (s, 1H), 8.45 (s, 11-1), 7.95PCHuS2e06/044331 7. 83
(br. s, 11.0, 7.76 (br, s, 1 H, 7.65 (br. s, 1H, 7.61 (d, I H J= 8 Hz),
7.20 (d, IH J= 2 Hz), 6.96 (d, 1H, J=8 Hz), 6.93 (dd, | H J= 8 Hz, 2
Hz), 4.09 (br. s, 2H), 2.58 (s, 314), 2:21 (s, 313), 1.28 (s, 6H). Exanple
30 HN-{S NNoO f~ NJ N6-(4.4-dinethvloxazolidin-2-vlidene); N4-(3-m

et hyl -4-(2-meth vl benzofdl thiazol -5- vl g y)OhcnvIcpi nazol i ne- 4, 6-di am ne

[ 00419] Prepared according to the prog @.f o Exarrpl e | using 2-

met hyl benzo[ d] t hi azol -5. 01 | E] pl acBNo rret j peRz 0] d] oxazol -5-ol . M5 APC
(+) mz 511 (M) detect 0 MHz,\B 6) 89.53 (s, | R, 8.47
(s, 11-1), 8.02 (s, \p(\’ 00 J= 8 W) 7,83 (s, 11-1),7.75 (d, 1R
J- 7 Hz), 7.66 (d, 1H | 32 N9(d | H, J= 2 Hz), 7.08 (dd, IN, J= 8
Hz, 2 Hz), ( . . : ] ; ,2.20 (s, 3H),
1.28 (s, 6H) . 2059257

PCT/ US2006 104443 1 methylphenyl lgulnazollnc-4,6 -diamine

106 KBTI hon Poath rding 1o U, esdbinc s Soamtle gp&auso%@%'g@ﬁ?-éﬂrﬁi Yot
2]: met hplabeuﬂbfﬁné\tlﬁylbclamiﬁ}oﬁml- 5-0l.0 MS ABGI elg /e 481 (b){ﬂ)sd)éteﬂlmd;)r‘l—l NMR (400 " e ]

6- - 2- i . 36 4-.80
(10 sty able uBrb Th R HE 45 tof et i Reh ek “Arter
sl owl y (dyaH)] NeD {sP1HY, GBS @, TR 73t (e, 2 6B, 1 H), 750l @d, 219), hﬂ@’(@,lm.hﬁl'ﬁ‘ xture

was ool Gen Looeks 2 e26 OW 1%?9,%?1?"

Example 7

loxy)}phenvllquinazoline-4. 6~dlammc

[00424) Prepared accordmg to the procedure for Example 1 using qumolm-?—ol in place
of 2-methylbenzofdJoxazol-5-0l. MS APCI (+) m/z 491 (M+1) detected; TH NMR (400 MHz,
DMSO-d6) 5 9.59 (s, 1H), 8.81 (dd, 1, J=2Hz, 5 Hz), 8.49 (s, 1H), 8.34 (d, 1H, J = 8 Hz),
8.04 (br. 5, 1H), 8.02 (d, 1H, J=9 Hz), 7.89 (br. 5, 1H), 7.84 (d, 1H, J= 9 Hz), 7.66 (4, 1H, J =
9 Hz), 7.43 (m, 3H), 7.16 (d, 18, J = 9 Hz), 7.09 (d, 1H, J = 2 Hz), 4.08 (5, 2H), 2.19 (5, 3H),

1.76 (s, 6H).
Example 8

ylquinazoline-4.6-diamine
89



wi th nethanol (20 nL). The reaction m xture was warnmed to room tenperature
and concentrated under reduced pressure. The residue was partitioned

bet ween sat urat ed NaHCO3 and di chl or onet hane/ i sopr opyl 1)5). The
organi c WM Tri ed over Na2SO4, filtered, and con%ﬁfﬁgg'%%&%ader

reduced pressure to provide the crude product (0. 351 g, 449% that was used
w thout further purification. [00421] Step B: The title conpound was
prepared according to the procedure for Exanpl e | usi ng

ipgsth &@ﬁ%o[d] h| a% __ b%zoﬁ !g}}gazP(gthS Oll .

8. 46 ( Syddobidnide 81.0Bg( 506 mmoil M)as dks@?ec( th, aquebusJhydgobiranide 71 B ( of 4@4 1), 7 75

b gogol, Rigs ekl 16 horty difixafe s ploied it gnlée Gulfilaulued, |95

(s, 3Hwithiwaer (59, mB)—l)AﬁEExémpﬂm the pH tv 8 with thetgfovHadlition of salid mi‘aH(203, the

P/E;§;1uhen ﬁ% nazol'i ne- hggéééﬁéjmw%uf%b%%ﬁﬂgg?g?%é%gﬁ% dc? 06gst%e

procedLﬁr?'%)ﬁ&)whEa(snhdle | using quinolin-6-o0l in place of 2.

e, SRRl ) °5 L1 The (lfp gyl bl bliting ® B Biloquig BT (10,

8 25 (cExamplle Uumgbm[d]thaz@ ldn placg Oﬁ%ﬂ@thﬂlawzqdbsa@é-ﬁ-d HMS &PED(+d, | H

on, o gcge 07 | faencdas ol i o b= BpSaare 5 o1 58 i b 40, (£0
oH), 2.1HD,$.86 (dmi..ffs'zw,(%ol ®Hs. 11X 385 (s 118), 798 (MOHR0O78 BED286 (d, e
PCT/ Us’.?é)ﬁf){ P48 11, P=F1hN Yo @d; 18, S0 B D), 7.03 4, 1H, 7= 9 Hiz), 4.07 5, 2H),

2.21 (s, 3H), 1.28 (s, 6H).

Example 9

dihydroo, <2 ingzoline-4,6-diamine
[00427) Step A: Preparation of 4-(benzylox -Z-chl-oro 1dm Toa cooled 0 °C) slurry
-of washed (hexanes) sodium hydride (14.07 g, 352 mmol) in THF (650 mL) was added
dropwise a soluticm of benzyl alcohol (35 2 mL, 337 mmol) in THF (200 mL). After stirring for
15 minutes, a solution of 2-chloro-4-nitropyridine (50 g, 306 mmol) in THF (200 mL) was
added dropwise. After heating to reflux for 16 hours, the black slurry was diluted with water
(200 mL) and concentrated to remove the THF. The resulting mixture was diluted with more
water and filtered. The filtrate was extracted with ether and ethyl acetate. The c&mbinc organics
were dried and concentrated. The residue was chromatographed (10% ethyl acetate in hexanes)
to provide the product as orange solid.
[00428] Step B: Preparation of 1-(4-(benzyloxy)pyridin-2-yl)hydrazine: 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). After 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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/I\--ON)

N6- (4. 4- di net hyl - 4. 5- di hydr ooxazol - 2-yl ) - N4- (4- (i soqui nolin-7-vioxy)-3-

met hvl ohe‘%ﬁ)le)o%gn ol i ne-4, 6-di am ne [ 004231 Prepared according to the

procedure 3%& e | using isoquinolin-7-ol in placd@iUS2006/044431

2- met hyl benzo(d) oxazol -5-01. M5 APClI (+) mz 491 (Mtl) detected; 'R NVR (400

VHz, DIVISOd6) S9.58 (s, IN, 9.18 (s, IH, 8.49 (s, IH, 8.41 (d, IH, 8.04

(br. s, 803 (d, 1H, 790(s,IH) 785(d IH) 7.81 (d, 21-1), 7.67
(d

(d, IH) (dd |
L S B
NI605<4) 4oldh6lﬁifhl/-l(l naz I ??ea d?ﬂhyﬁaeﬁ'ido(g 5?:1& (16.3 Mj m%ﬁgﬂr}'lg?]mdﬂ{agct he

2 Qo1 &5 HIRAEwES A4 BERYBPRATePOIBY A (LALS Bofd 3 Timol)” Ade

2- met hhlemgwmi}@mzzqiou% Ble. rcdyﬁ’mﬁﬁﬁhué w)as Sancerdied(ditdn)r je. The NVR (400
MHz, DMBO- d6) 8 49 (s, |

H, 8. 3%“@8 was fhfﬂmﬂﬁf’ﬂé"hﬁﬁf"m}" 8"% %'IS‘rZU ’sd*cﬁwmeﬁmﬂ?’"\eﬁ‘m‘m Provide the) ' 7. g9
(br. ,dd%{/(ggglgggg%j H J= ggHz) 7. 66J(d | H, J—4 9 Hz), 7.43 (m 3H) "
7. . vy

176 E °°‘%&b3 Ex§?ﬁ§'| Srege I ' Jakp washion of 7> ",
N4- (4- «béﬁlaﬂ@b))t[mzaqahzdw[m aq;syach& mmbg, mne ﬁmhbla Wb ethdhofl (X0 MES Wid adled
o O O R B 58 R, SRR A ot
6- met habepighnatitedddwashed evith ethanol (30 mL). The filtrate was concentrated under reduced

pressure and chromatographed (20:1 dichloromethane/methanol) to provide the product.

[004-31] Step E: The title compound was prepared according to the pm@um for

" -Example 1 using [1,2.4triazolof4,3-a)pyridin-7-0l in place of 2-methylbenzo[d]Joxazol-5-0l,

MS ESI ('+) miz 481 (M+1) detected; 'H NMR (400 MHz, CDCly) 5 8.79 (s, 1H), 8.58 (s, [H),

8.19 (m 2H}, 7.85 (s, IH), 7.74 (m, 3H), 7. 53.(d, 1H), 7.12 (d, IH), 6.89 (dd, 1H), 6.79 (s, 1H),

4.14 (s, 2H), 226(8 3H), 1.46 (s, 6H).

Example 10

. 4.5-dihvdrooxazol-2-yguinazoline-4.6-diamin
.[00432] . Step A: Prepamtion of 4-(benzyloxy)pyridin-2-amine: To a mixture of 4-
(benzyloxy)-z-chloropyg'idine (1.10 g, 5.01 mmol), Pdxdbas (46 mg, 0.05 mmol) and 2-
(dicyclohexylphosphino)-2',4',6\tri-i-propyl-1,1'-biphenyl (57 mg, 0.120 mmol) in THF (10 mL)
was added LHMDS (6 mL of 1.0 M solution). After heating to 65 °C for 30 minutes, the mixture

was co:_:nled to room temperature and concentrated onto silica gel. The product was eluted with
20:1 ethyl acetate/methanol to isolate a pale gold solid (0.97 g, 96%).

[00433] Step B: Preparation of tert-butyl 4-(benzyloxylpyridin-2-ylearbamate: To a
solution of 4-(benzyloxy)pyridin-2-amine (4.6 g, 22.97 mmol) in tBuOH (50 mL) was added

boc-anhydride (5.57 g, 25.5 mmol). After heating to 50 °C for 1 hour, ethanol (200 mL) was
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hydr obrom de (1.00 g, 4.06 mml) was dissol ved i n aqueous hydrobrom de (10
ruL of 48% solution). After heating to reflux for 10 hours, the m xture was
cool ed |r\v§&0§7ﬁ0§9%qth and diluted with water (50 nmL). After adjusting the
pHto 8 w ow addi tion of solid NaHCO3, the mi ¥IVES20060484301t er ed,
washing the solid with water and air-drying to provide the product (0.35 g,
57% as white solid. [00426) Step B: The title conpound was prepared
according to the procedure for Exanple | usi ng benzo(d]thi azoI 6-ol in

pI ace of 2-nethyl benzq[ d] Oé%é -5-0l1. M5 APC %g -497 (Il ) detected;
"H NVRagded do fheFoaciRis iy raun tempergtiyre "gxtz@ V& filigsd togpravidg e solidy) | 8. 06
(d, |I(—|pma|th53yg,35%)01(br s, I H, 7.85 (s, IM 7.77 (d, 1 H J- 8 Hz), .
7.66 761 : |H_ J=9 Hz, 2 Hz
7.03 (&ﬁu4pﬂ J- @“?—i?) A0 9 oD - dpDamgic g°“f§Pb‘“°‘Exarrpl el)
H HN Nof teff-Btyl 410 evizyNkyWﬂm@-Sdc&békﬁit& |(asm |gpll916 Smﬂbi) in methancl was added

vridin-7-vl oxv 4. 4-di
8 i hydr BBII"Q @)Wg?gg ﬁ%fgp%% rﬂ“g? d‘%ﬁﬁsf‘mé‘g ﬁ%ﬁi%@%‘bbﬂm%%ﬁ%ﬂ%t i on of
?hl benzameratire ?or@mn:ijihﬂlgs thie sblige wmomﬁyedtré&n%léé ﬁg.rggcywn?_s-oaﬁcmeabﬁdd
exanes ri no in S e
it o SBdes FEFH BroRors oo ahdgpec sr Bl Rt tﬂ1P’°‘§%”7‘“§?ﬁF%’f F e 500 ).
After &’.‘-Whitdsn:gdfor 15 m nutes, a solution of 2-chioro-4- nltropyrldl ne (50
g, 306 A .
for [@gg{ﬂ) % -1 T ' & A
concen%@o‘l‘m amkﬁahhﬂta':ﬁﬁuwﬂ%ydmmﬁyndmga ylcarbmacmu @1 lumﬁ admmt h nore
wat er f T tr acet at e.
The. conbl AduBREEREny P peeRt B-465 5 hAgh 5 P CFhCT baf BiFlROs
chr omat{©06 g,pmem (nhﬁ%eﬂtfteylhemg atE 1 fdleﬁdalﬁmm) thet mijuwrewadecobled t@ramhict as
orange,sol | 10&)4

SR

o tara bk g5 o ol EDBIIRE). Fhe Faction, mogghrepyes extracted severat
4- ( benzipdeo with eﬂtyhﬁl:bﬁt&)@d: tathbieed eﬁ'gﬂﬂcsgycreeoreﬁtmudl undenredueed giensaire, TB® nl) was
added Z|ne prl n fI X f 18, hours,
the m )E%/s?j{ 53“ %i?do% Fl%)eft/aftég\e ﬁﬁe ?h‘%g‘%" d% Pmlé h:; Was used
W t houtSOVa)lrt her puri f | cat ion. 90 V\D 20071059257 PCT/ U820061044431

{00436] Step E: Preparation of 4-(2-methyl-4-nitrophenoxy)pyridin-2-amine: To a

solution of tert-butyl 4-(2-methyl-4-nitrophenoxy)pyridin-2-ylcarbamate (1.0 g, 2.90 mmol) in

dichloromethané (28 mL) was added TFA (4 mL). After stirring at room temperature for 6

hours, . the _reacﬁon mixture was concentrated under reduced pressure to provide the crude -
product that was used without further purification. - ' o
[00437) . Step F: Pre ion of 7-(2~ -4-nitrophenoxyH-imidazof1.2-a
To a solution of 4-(2-methyl-4-nitrophenoxy)pyridin-2-amine {0.71 g, 2.90 mmol) in
" dichloromethane (25 mL) was added satrated NaHCO; (25 ml) followed by
chloroacetaldehyde (1.14 g, 7.24 mmol). After stirring at room temperature for 16 hours, the
mixture was diluted with water and dichloromethane. The agqueous layer was extracted \;vith
dichloromethane and the cos-nbined organics were dried and concentrated under reduced
pressure, The residue was chromatographed to provide the product (0.61 g, 78%) as sticky

yellow solid.
[00438] Step G: Preparatio 4-(H-imi -alpyridin-7-yloxy}-3-
methylbenzenamine: To a solution of 7-(2-methyl-4-nitrophenoxy)H-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
stirring at room temperature under a hydrogen balloon for 16 hours, the solids were removed by
92



[00429] Step C Preparation of 7-(benzvlioxy)-f I ,2. ltriazolo[4.3-alp
idine: To a solution of 1-(4-(benzyl oxy)pyridin-2- yI)hydraZ|ne (3.52 g,

16. 35 Mo in trimethoxynethane (20 ni, 16.35 mmol) was added

4- net hy|Wé¥ﬂ)8?{8%96’h bnic acid (2.816 g, 16.35 mol). Af tB¢TURSEP4831t 0 60 C
for 2 hours, the reaction m xture was concentrated under reduced pressure.
The residue was chromat ographed (ethyl acetate and 20:1

di chl or onet hanehnet hanol ) to provide the product (2.33 g, 63% . [00430]
Step D Preparatlon of (1,2, 4Itr|azolof4 al pyridin-7rol: To a solutlon of
7 bRy TP 5218 ias: SopsHLeIed3 i g e BbOTeS e oy e EM

et hano&acﬁﬁgwﬁmvmcm%,mdqq51@d9ﬁ/‘,§£§\ﬂu@)fgmﬁfter stirring under a hydrogen

bal | oon f or hours {-IT xture vvas ered. t hr ough ceI te and washed
wi th elOR43M8 (3 >R ) . Hirne Rreparalign e ¢ ; TRLEZRL L rfP W3r essur e
and ¢ hmeikelpReHyRRNE. 01 4-didictingi4c ,L Biahiélpe 1 itafieliield6-Hidmp @de&mkdﬂ& product .

LS e g op : {;S;ﬁif E%fﬁﬁy)ig%%ﬁ’ﬁgzgﬂgr ??gﬁig’rd%&gm%%glth‘ié_%ocedure

2- rret hwahe-nqginﬁ;mﬂmmo)ﬁaﬁylencah&csﬁhenwB{My&%iy-emﬂthylﬁebasmwoumNNR (400

(m” 3H4015} g0 msopbonel et 2l bl fed e o gio A ing ) 14 (<,

2H) Zaﬂ%lﬁm&ié’n)m far. mlc(um, h@ﬂdﬂes temragtie thGhd-ixtnire dnd melyeﬂowfscl\ﬂ\iuad\l N x- oi

1 2 A SRR Y At o' SHIREROES is oeseckdistolvef 1y THR (/1) Yes e v oxazol - 2

vf ) oui cldaside noa—sa gﬁOMZlmmlﬂ) 2D BROH (2 mb of: 1| Bt spjation).i ArtepBtirring at room

M YRR ) i T s 0 ool gy 1 e

(di cychataeiptigzh SEhslvombined o;gmcswewwamqawawaona Mparstigringl T Folngon 0. 120

m”n%ﬁ%‘s @#g%ﬁ@%&#ﬁ%ﬁ%&?#@ﬁfﬁg% MINSI'%{M roomu@enperat ure

and comamlwhacemm piowigeghs prodice (GoHcgi 44%) wewhitd soliddMG ARCI Gz et hy |

o cpar TUBHPE Rk bE RO a0t BRLC ARG 080 ol ) 82238 i/ 0905 P B

sol ut i sms@f, IH),(Wbyb,obm) P94 (] FHR 7864 aH( 4= 14z), 230 5. syiiH),)7.43 (s IB)OH ( 50
N T R R R N O L

hour
2.19 (s, 3H), 1.28 (s, 61-1)

Example 11

dihvd xazo ~2-y}quinazoline-4.6-diamine
[00440) Step Al Pre j N.N-dimethyl-N'-{4-(2-methyl-4-

nitrophenoxy)pyridin-2-yl)formamidine: To a solution of 4-(2-methyl-4-nitrophenoxy)pyridin-
2-amine (205 g, 834 mmol) in ethanol (9 mL) was added dimethoxy-N,N-

dimethylmethanamine (1.18 mL, 8.34 mmol). After heating to 8¢ °C for 1 hour, the mixture was
concentrated under reduced pressure to provide the crude product as dark oil.
[00441] Step B: aration__ of _7-(2-methyl-4-nitroph -[1,2 41triazol

alpyridine: To a cooled (0 °C) solution of (Z)-N,N-dimethyl-N'-(4-(2-methyl-4-
93



91 WO 20071059257 PCT/ US20061044431 added to the reaction m xture. The room
tenperature mxture was filtered to provide the solid product (5.89 g,

859 . C. Preparation of tert-butyl
4- hvdr oxgﬁaiﬁ‘f-’ﬁ'tsgz%vl carbamate: To a solution of tert-b®CIUS2006/044431

4- (benzyl oxy) pyri di n-2-yl carbamate (5.89 g, 19.6 mmot) in nmethanol was added
pal | adi um on carbon (1.04 g, 0.981 mml). After stirring under a hydrogen
bal l oon at room tenperature for 70 m nutes, the solids were renoved by
filtration. The filtrate was .concentrated under reduced pressure and

sol i di rnrtea ewwé)p:’mlgr? - ernamidise (.80 g 8-33nemeb daurethamel (H ml)owas added whit e

sol i d. {56k 6166 xﬁh@ﬂ%@w&aﬁxﬂ&ntnershm ¥did (0.427 g, 3. 66 mmol). Aﬂ:cr
4-(2- rre h | 4- mtronhenoxy)ﬁy yl carbamate; To a sol ution of

tert bGFWB&tHWMWWﬁr 3 %ﬂ%%ﬁ@fl@%% Rjteredltoeprayide fhe paghot

| -fl uor(@@gapb@hsé,hmgm,ebenzene (3 34.9, 21.6 mmol) in DVF (40 nlL) was
added K2CC3 g r]m) ) er heating to 65 C for 64 hours, the
mi xt ur 4944421 cooI ¥pt & rEB?nt't é’ﬁﬁ'@P as é’ﬁ?‘!"’f?glﬁ"@‘d" Ing: ¢ theaprpesdue 1500 ) .

ThreTb r e@é{hlh?ﬁ M isingr £7- @aﬁetﬁyqt«r-mbﬁdnsgggt a,lar]tngzom{s , S\fjgvkidRiehi| placebae. dThe

conbi ned or re ncentr at un re i due was

chr o PR R IR ) AP CT 55007 Bl (ki biieeiset (2. 03

g: 30%{Nr{4ﬁcr4@rﬁwtr§; apCi) fa@{m?,rm) 893 ¢f, 16,2496, H); 9389(d tHRSoQUyY MY T i di n
am ne; SO ion of text-

4- ( 2- met By (6% & 15N eAD &R HyHDal- ﬁ9¥d>}@’a?3%\% eHL L. @ 18).geP8tsot ) i n

di chl ororweg,anet 298, 68)) was added TFA (4 nL). After stirring at room

tenperature for 6 hours,, the re ctlop xture was concentrated under

reduced pressure to provide the c ep\rgoduct that was used w thout further

purification. [004371 - Step F: Preparatron of )

742- met hyl - 4- ni tr oohenoxy) Hi m dazo[l I di ne To a sol ution of

4- (2- met hyl - 4- ni t rophenoxy) pyri di n- 2y & 2.90 nmol ) in

di chl oronet hane (25 nL) aﬁded sa ur ed (25. m.) followed by

chl or oacet al dehyde (1. 1§€ PN After Bt brrr ng at room tenperature

for 16 hours, the m xt with wdteef and di chl or onet hane. The

aqueous Iayer vvas extract ed W|th di'ohl or onet hane and the corrbl ned organics

chr omat ographedtoprovr Ee! thﬁ !graﬂuct 510 6#&1 28% as strcky yel | ow
solid. [004381 Step G T 2-al pyridin-7-vlox))-3-
{00443] Step A: Preparation of 4-(2-methyl-4-nitrophenoxy)-2-nitrobenzenamine: To a
solution of 1-fluoro-2-methyl-4-nitrobenzene (2.02 g, 13.0 mmof) and 4-amino-3-nitrophenol
(2.22 g, 14.4 mmol) in DMF (20 mL) was added cesium carbonate (5.28 g, 16.2-mmol). After

heating to 60 °C for 10 hours, the mixture was diluted with water (100 mL) and filtered. The
precipitate was washed with water and air-dried to prowde the product (3 28 g, 87%) as dark

- solid. .

[00444] Step B: Preparation _of N-methyl-4- (2-methyl-4-nitrophenoxy)-2-
nitrobenzenamine: To a solutron of sodium hydroxide (10.2 g in 10.5 mL water) was added
toluene (15 mL), 4-(2-methyl-4-nitrophenoxy)-2-nitrobenzenamine (2.0¢ g, 6.92 mmol),
dimethyl sulfate (750 pl., 7.88 mmol) and tetrabutylammmonium 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;SQy, filtered, and concentrated under reduced pressure. The
residue was chromatographed (dichloromethane) to provide the product (1.90 g, 21%).
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rret hyl nam ne: To a solution of 7-(2-nethyl-4-nitrophenoxy)H i m dazof
,2-a]lpyridine (0.59 g, 2.19 mmol) in ethanol was added pal |l adi um on carbon
(0 116 g, 0.11 mmol). After stirring at roomtenperature under a hydrogen
bal | oon W&208E0HYrs, the solids were removed by 92 WFCHBR0EGIES
PCT1US2006( 044431 filtration. The filtrate was concentrated under reduced
pressure and solidified under high vacuumto provide the product (0.51 g,
979% as white foam f00439) Step H PPenaarattion of
N4- (4-(Himdazofl.2-a]lp)ridin-7-
met hv| HEA31 ) - NeSter. G- Eravaration of A heng

(0. 524 SHHHTS o éﬁiuﬁ’on(&fwmﬁmk@mwlh@uaenaxyym«as%m@wgenam ne
cyano- @g( G@F%!ﬂﬂhﬂﬁpﬂ@f&ﬂ W&«D anbethanob 20l vas added 199 FAK (P 382,831 pr opan- 2

- Y1) t hinfihGIR Afier Qhahéﬂg Bnde? 56 7pki BIMRydrogeR foff QoG Yhe AGRER Was(ffiteidd andhie added
acetic aC|d (1 m). After stijirr g at roomterrperature for 16 hours,

hexane St wasconesmtratsd ppder ﬁ@‘”ﬁ%ﬁ"d’i@%ﬁs& %‘é‘ col l ected by
filtrategaaey To as@p! Ubi OPrefdratidhi SofPr :

ot Skt ﬂﬂg(lwlﬁearwetb s It 8 vas

added fg062bantibl) vk listoRed in mm\eﬁd athzﬁIi) shd Reabidnes| refldC fir &8 mwm The

conbi ned _prgani cs were The
dri ed: PPImg éﬂomaﬁ?{ﬁ‘pﬁrﬁﬁ@% H‘E? B"c'weu‘ﬁ‘?f 1"1(’%%55 ?%Péggﬂ pad neyfe ﬁf r esi due
was WL r lsbdiﬁ:alttﬁa:botmteh 'Himq(nixmeeta"éqiaM'ﬁBEed ﬁmgmwder hﬁ&diﬁhl@dﬁi&ﬁaﬁe 1qhg, 449
as Ite s.o MS AP Z et
DVBO- d &8s q@%" “'3?"5“&1“?"6‘5 8‘%5“5@3 J’"f'ﬁlgﬂef ""“"’Sgaﬂgw( gh”i‘h)ws 00
( br ,coﬂd@m'atid 1814!0( mﬂu&ﬂl@)‘e,ssﬁe ﬁﬁanﬁ\ddc ﬁinroﬂucﬂ(HZ() £, 9?/50 (br. s, 7.43 ( s,
d, | Z).. € dd, 7 .53
e B Rl ,_ VLR AN
11 A MMi To aazhrhmi oﬂcoaae)mmddqmozs yncm(w mL) in methanol (10 mL)
-3-neth
di hvdr o é’g%l et‘tﬁﬂ "é(zl %gﬁ-ﬁq | %Qnm“f%l'st'}ﬁlﬁﬁlﬂBlle%pgjﬁmﬁmdlsr(éﬁoaﬁ'i on of
(2) N M:.0di malnl)v L&ﬂur %Mm(ngoneﬂtny ford2 hoursy th@h'emy)mkmié maﬁcybl)sdlmm meom di ne: To
a solu |5 4- X VAR 8.34
mol ) E’r{‘?"ef‘ﬁ%“ﬁ' With w%ﬁ'dggsd'gggt ﬁi‘gy‘“ﬁgﬁiﬁ i %"Wlezﬁét"ﬂ iy (1.18
m., 8. dicarbopdty andﬁﬁxtacﬁeﬁ eattu dichl¢romgai@. fhe atgdmixusolutioh evamdnbdj peer bSOy,
filtered and concentrated under reduced pressure to provide the product. |
[00448] Step F: The title compound was prepared according to the_ procedure for -
-Example 1 using 3-methyl-d-(i-methyl-1H-benzo[d]imidazol-S-yloxy)benzenamine in place of ~
3-methyi-4-(2-methylbenzof{djoxazol-5-yloxy)benzenamine. MS APCI (+} m/7z 494 (M+1)
detected; '"H NMR (400 MHz, DMSO-d6) 5949 (s, 1H), 8.44 (s, 1H), 8.17 (s, 1H), 8.00 (br. 5,
1H), 7.78 (s, 1H), 7.66 (m, 2H), 7.56 (c, LH), 7.08 (d, 1HD, 6.98 (dd, 1H), 6.86 fd, 1H), 4.07 (s,
.2H), 3.84 (s, 3H), 2.23 (s, 3H), 1.28 (s, 6H).

Example 13




concentrated under reduced pressure to provide the crude product as dark
oil. [00441] Step B: Preparation of 7-(2-nethyl-4-nitroohe
oxy-fl.241triazolol1.5- a [MIidin To a cooled (0 C solution of

(2) - N, N- Y QRIOPOP2RY _ (4- (2- et hyl - 4- 93 WO 2007/ 059257 PRETUSHB684E3U431

ni t rophenoxy) pyridi n-2-yl)fonnam dine (1.00 g, 3.33 mmual) in nmethanol (5 ni)
was added pyridine (0.54 nL, 6.66 mvol) and hydroxyl am ne sul fonic acid
(0.427 g, 3.66 Mol ). After stirring at roomtenperature for 2 hours, the
preC|p|tate was filtered to rowdeth rod ct 0,442 & 49% as whlte
solid. [98##8ko] sfapparsd W@"&“th ?OemECH‘F?fG ‘%a’r%tl“&% EBlomarRIoneot he

pr ocedufigefsirchidmaataldehyded SMIAPCI (+) m/z 494 (M+1) detected; 'H NMR (460 MHz,

2 R R nAC e s A5k e e T 06 D, B
det ect egg 67["(%),%33,“1‘5?54??3 2, @)29(55@1—1‘.3;18'(*5,‘)3}1)81 96(3(@1) %H% br8 ;19 |(i|)

719(d 1H) 703(dd IH) 679‘("&“‘1’1&&5 4.08 (s, 21 1), 2.19 (s, 31.1),
1.28 (s, 61). Exanple 12 "" O 11 HN\ )V:\ NN NJ N~/ N~ . .

N6- (4. 4- di met hyl - 4. 5-di hvdr ooxazol - 2- vl 4:0434gt hyl - 4- (1- net hyl - I H benzof d
i arf) nej 1004431 Step A
-2-n"N nzenam ne: To a

| imdazol- 5 yl oxy)phenvl UI nazol I ne- ‘

Preparation of 4-(2-nethyl- rophﬂmo y

solution of 1-tluoro-2-ne zene(Z\QQ/g, 13.0 nmol ) and

4- am no- 3- ni trophenol ?é?%) in DVF (20 nL) was added cesium
carbonate (5.28 g, 16.2- r N eating to 60 C for 10 hours, the -

m xture was _di ,Jted,vmt . 0 reC| pitate was
washed wit 820y, £ X ohvid.58709 as dark

solid. . [ 00444] St ep Bdl
4-(2-t nﬁisﬁ%kmﬂoﬂﬁ-bhl@ﬁd;ﬁﬁdﬁﬂ)@-om av*g,rmmnm m@cog ('nm 8 52@1 ﬁaxaombMF
SI rrgt g{@ﬂm 38 aﬁg d'1 Huorb-?.-melgylmh%be%ggnet(g Ettrt%,b % § lm?nt) &f#elrn]-lgagilné ?otfo (0.277
C for 16 hours, the reactiof mixture was cooled 1o room mmperature and poured into water and
extracted with ethyl acetate (2 X). The organic layer was washed with brine, dried over Na,SO,,
filtered, and concentrated under reduced pressure to provide the product as yellow oil.
[00451] - Step- B: Preparation of 5-(2-methyl-4-nitroph: idin-2-amine: To a
solution of 2-chloro-5-(2-methyl-4-nitrophenoxy)pyridine (1.13 g, 4.27 mmol), XPHOS (0.097
g, 0.205 mmol) and Pdadbay (0.078 g, 0.0853 mmol) in THF (32 mL) was added LUMDS {8.53 '
mL, 8.53 mmol). After heatfng 10 65 °C for 1 hour, the mixwre was cooled to room temperature
and stirred for 16 hour§ The mixture was conccmrahcd onto silica and chroinatagrapl}ed (10%
methanol in ethyl aoetate) to provide the product (0. 336 g, 33%).
[00452] Step C: The title compound was prepared according to the procedurc for
Example 10 using 5-(2-methyl-4-nitrophenoxy)pyridin-2-amine in place of 4-(2-methyi-4-
nih'ophenoxy)pyﬁdin-Z-aﬂline. MS APCI (+) m/z 480 (M+1) detected, 'H NMR (400 MHz,
DMSO0-d6) 8 9.51 (s, 1H), 8.45 (s, 1H), 8.21 (s, 1H), 7.91 (s, 1H), 7.83 (br. 5, 1H), 7.73 (br. 5,
1H), 7.66 (m, 2H), 7.60 (d, 1H), 7.55 (s, 1H), 7.15 (dd, 1H), 7.00 (4, 1H), 4.97 (s, 2H), 2.27 (5,
3H), 1.28 (s, 6H).
Example 15
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After stirring at roomtenperature, the cooled (0 C) reaction m xture was
diluted with water (100 nL) and extracted with dichl oronethane (100 m).
The organl c layer was washed with water and brine, dried over Na2SO4,
filtered VAR EBREENt rat ed under reduced pressure. The PEBASHYSO43!

chr omat ographed (di ehl oronet hane) to provide the product (1.90 g, 91%. 94
WO 2007/ 059257 PCT/ US2006/ 044431 (00445] Step C. Preparation of

4- (4- am no- 2- net hyt phenoxy) - Nl - et hvl benzene- 1. 2- diamine: To a sol ution of
N- et hyl - 4- ( 2- net hyl - 4- ni t rophenoxy) - 2- ni trobenzenam ne (1.90 g, 6.27
miol) in ethyl acetate (10 nlL) and ethanagl (20 nL) was added 10% Pd/ C
(0.342 g, 0.321 mmol). After shaking si of hydrogen for 1 hour,
the m xture was filtered and the fi e s_noncentrated under reduced
pressure to provide the product asti®| ear oil . ;{o 4461 Step D. Prggargtion of
N (3-nethyl -4-(1-methyl -1 H b pglazol -5 YVl oxv) t henvi ) frnmam de:

4- (4- am no- 2- et hyt phenox NI Lbenzenc- 1, 2-dianine (1.52 g, 6.25
mol ) was dissolved in fo¥mc acid ¥15 nL) and heated to reflux for 6 hours.
Af ter coollng to roomte erature t he mxture was diluted water (100 ni)

Al 5y . o »
bet ween vvater and di chl or onet hane The organi c | ayer was vvashed wth
aqueous NaHCQO3, brine, dried over I\%%%?M, filtered and concentrated under
reduceﬂlﬂpﬁ:ﬂssuresmp Ar OBgep@ati ~Qiody, W%nxt@r@Odﬂ?)}a:ﬁh&ﬁ-

P f 3- l¢
)ng?;ﬁ%%ogﬁgmoﬂco r tg"géso cOn’C(b?I_"E'1 en&qgsaqﬁ‘ 'ﬁ%s T’E@‘Rﬁ_‘?mf’p nmet hahol
(10hrT1|_)'n|L, 9%8 mdd@d.rc& htadad (69 |°G414heth:1mol (|60 ;nL) for 2 hours. Atter cooling to 0 °C,

t -l H-.ben r 6. 04 !
R bt 12) o R VAR SRR e P B )
room tcepmﬁdamupﬂ)damﬂdgjmwmwlﬁthmmer (100 rrL) The mxture was

neutra Wi t hg sodgu D] d extr d W|th d| hi ororret ane. The
or gani Ldoagﬂutlonsﬁﬁﬁsbd zclin gl Shc@nlPSd ®tinder

reduc edmpmhw#,é—ctl@i @0 av i 2emiriod qnd M‘ctanh)[cmﬂéﬂijﬁ ISLe p9F mdtheat heated t€ o rrpou nd

S et b0 A PRER P L pRIE R Bohl v 00 Bkl emh e o
3- met hylowly a(clﬂodrei ihy Irézetia uiitooe Pel précifyitamwy)shititeret) suabhed. witicolP@hte!, apd M s 494
617 ( SReb b pilablpto ot A, (50 By i #7 (0 1
| H), 7[68s§d, ] $WP&9MHMM( Tp 2 sélhi)lon 3rad (s,
311), %yc%'gﬂquinaon?n-ﬁ—yl etéte (12%, 58.8 mmo!) in thionyl chloride (50 mL) was added
DMF (0.5 mL) After heating to 90 °C for 3 hours, the reaction mixture was concentrated under -
reduced pressure and azeotroped with toluene.-to provide the product (11.8 g, 90%) as off-white
solid.
[00456] Step D
methylphenylamino)quinazolin-6-yl acetate hﬁ rochloride; A mixture of .4-chlor;3quinazolin~6-
yi acetate (930 mg, 4.18 mmol) and 4-(H-imidazo{1,2-a]pyridin-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: eparation f  4-(4-(H-imidazo[l.2-a]pyridin-7-vioxy)-3-
methylphenylamino)quinazolin-6-ol: To a solution of 4-(4-{H-imidazof 1,2-a]pyridin-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

97



Exanple 13 O y ~N I ~ ~N} IV 1 N5( "n/NY N\1 N 1 N6-(4 4-dinethvl -
5-di hydrooxazol - 2-yl') - NMd- ( 3- net hy] - 442- net hvl H-i m dazo[ 1 2-
aluyridin-7-vlo henvf)qw nazol i ne- 4. 6-di am ne 95 WO 20071059257
PCT/ USZOW@RHQ@% [00449] Prepared according to the prReEldAY3IECanpl e
10 using chioroacetone in place of chloroacetal dehyde. M5 APCI (+) ink 494
(ivl+l) detected; '"H NWR (400 M1z, DWwWsO-d6) S 8.47 (s, 1H), 843 (d, (H,
7.87 (m 31.1), 7.66 (br. s, IH), 7.56 (s, 2H), 7.10 (d, IH, 671(dd

B

514y ERimeoP e POl B ion APaied mitnafhg T e e b

‘Z’ mlglt h\ahmorply?oxncééige (:fbdlﬂc_tic{trs]smh%,éks%)adg:asx az 10

2 R o hd

gvghl ?Pﬂagﬂ_ﬁﬂ.ﬂﬁﬂn@d#ﬁﬂ@ Mﬁlhﬁ? Oﬂm-ﬁ?@ﬁglﬁﬂll&]ﬂzﬂgm-@lom| 23 in
0:2- M robenz

nT nol ) ‘F&%’h%&qa?fngﬂaz@h f(gfs r‘.éh (18mo )h‘éesf”é'hff‘rgB‘i‘ﬁ&e éh g'r%%ﬁ/as

cool ed nisfiol, ORdivhe thmemg,ndz'p%@qi ahd) t1Cbrombe-maexyeiahé arsoed M k8 et hyl
acetate (2 X). The or anlc | ayer was. washed with brine, dried over Na2SO4,

filter @amlbwow&{&%mlf ras fegieitie 30k forchbpupt Adterraoling toopitempersregheduct as

yel | owyiidure W9 partifiondidCbotwéin félﬁ&%ﬁ%hﬁ‘aﬂ \_JI\_rater The cln‘g?mc layer was washed
O a solutlon

542- et hyl - 4- n| r02henoxv)
2- chl orvgtuwater (f20Rpd bring, F’FF%?N?& %Tl] ferediand cprcentgated “‘E'W‘l‘ﬁ% PIESSUsER| 308
( 8d037 EIHRS/D re@idg@gv;mhl)onﬁmb@ﬂ?di l#80:1:0. loﬁﬁ?]@mnﬁbtl%?&og{gﬁ%l)métﬂylﬁhﬁd 3¢ {ﬂﬁ) was
adde eat 0 ur, e
st ur G0 6 BRHe] G3 Bisn BIRN BT F So3 e S pituesisolyoh i
i )rit :Jr lea@mwﬁkﬁidé aﬂlﬂlﬁ:ﬁm&ihydrﬁﬁ (as('ngmgh rﬁg’f&kﬁgﬁhgﬁhﬁ?ﬂg czg%fimgea Ebanol |h n
et hy etate rovide the uct . .q, . tep,.C. The-
Citle comBith B o, MR e i 5 RSB e refde W wiirited
w:th ether, filtered and air-dried fo provide the product (576 mg) as the bis-tosylate salt. MS
APCI (4) m/z 442 (M+1) detected; *H NIMR (400 MHz, CD,0D) 5 7.46 (d, IH, J = 8 Hz), 7.43
(s, 1H), 6.79 (dd, 2H, J = 11 Hz, 2 Hz), 6.54 (m, 2H), 6.52 (s, 1H), 6.49 (dd; 1H, /=9 Hz, 2
Hz), 6.45 (dd, iH, /= 9.z, 3 Hz), 6.38 (d, 4H, /=9 Hz), 6.02 (dd, 1H, J= 7 Hz, 2 Hz}, 5.99 (d,
1H; J =9 Hz), 5.89 (d, 4H, J= 9 Hz), 5.7} (d, IH, J = 3 Hz), 3.07 (m, 2i1), 2.51 (m, 2H), 2:15

(s, 3H), 1.04 (s, 6H), 0.95 (s, 3H).
Example 16
O™
| [
' HN
%0 = ':lJ

N

/) .

cyclopropyimethoxylquinazolin-4-amine

[20459) Prepared according to the procedure for Example 15 using
{bromomethyl)cyclopropane in place of 1-bromo-2-methoxyethane. MS APCI (+) m/Zz 438
(M-+1) detected; 'H NMR (400 MHz, CDCly) & 8.97 (s, 1H), 8.67 (s, 1H), 8.07 (d, 1H, /=8
Hz), 7.82 (4, 1H, J=9 Hz), 7.65 (d, 1H, J= 2 Hz), 7.50 (m, 3H), 7.44 (dd, 2H, /=9 Hz, 2 Hz),
693 (d, IH, /=9 Hz), 6.74 (dd, IH,J=7Hz, 2 Hz), 6.54 (4, 1}, /=2 Hz),3.72(d, 2H, J= 7

Hz), 2.11 (s, 3H), 1.24 (m, 1H), 0.59 (m, 2H), 0.21 (m, 2H).
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Exanmpl e 10 using 5-(2-nethyl-4-nitrophenoxy)pyridin-2-amne in place of

4-(2- met hyI 4- nitrophenoxy)pyridi n-2-amne. M5 APClI (+) mz 480 (Mtl)

det ect ed; 4]00 MHz, DWMsO-d6) S 9.51 (s, 11-1), 8.45 (s, 1H), 8.21
(s, 1H), 'y 92y, 7.83 (br. s, IH), 7.73 (hr. s, |RQTUS2060044481 2H) |
7.60 (d, 1H, 7 55 (s 1H), 7.15 (dd, 11-1), 7.00 (d, IH, 4.07 (s, 211),
2.27 (s, 3H), 1.28 (s, 6H). Exanple I5 96 WD 2007/ 059257 PCTI US20061044431
O O0of N | N(4-(Himdazo[1, 2-al nvridin-7-yloxy

- 3- net hyl phenyl ) - 6- ( 2- met hoxyet hoxv) qui nazol i n-4- amne [004531 Step A
Preparati on of nuinazoline-4.6-diol: A mxture of 2-am no-5- hydroxybenzoic
acid (19.64 & 128 mmol ), 1,3,5-trEcumple1f{15.6 g, 192 mol ), and pi peridi ne
(9 nm, 92.4 mol) were heated to 60 C in nethanol (60 nL) for .2 hours.
After cooling to 0 C, the mxture was filtergd. The solid was washed with
col d nmet hanol and dried under high vacuu 0 Pf OW
72% as white solid. [004541 Step B: E tio
acetate: A mxture of _ quinazol |n*| diol (20

anhydride (186 niL, 1. 97NN WS @-o wo 100 Cin pyridine (30 m.) for 2
hours; Afar cooling to lloomtemrpe che (200 g) was slowy added to

the reaction mxture The precipitate &as filtered, vvashed with cold water,
and dr g L e [Py HiBinkT-OMok ehe3 -irfethyiheAidadhi 4. as pal e

yel low solid. | 004551 St ep G o PL epar 4- chl or oqui nazol i a- 6- Y)
acetate: To a solution of M@%@MM6 yl acetate (12.0 g, 58.8
nol ) [e468)i onyl sepl At i Brepdciidbanol 6vpitroainelinBIE: CAD :ﬁmm:é ofAlZl@fingsati ng to
or essuptroloR2Ei O Bk ok B ey Brah G0 B moMEre GphET i 900y as
of f - Whniethoxjethan6l (49 QA8 Gikatld @p 13 °C Hore pi heurs. Qﬂft@fcoéhﬁglﬂiel'inixl’ﬂrd@dﬁffom
or i do: CRERG 6% g1, () P IHAZH Hin BIRgE MSCREEe b2 TP SEBramol ) and
4- (H i gbitbos the Brodb@y(115, N4%) By Gidaliod- net hyl-benzernani i ne -

[00461]) Step B: Preparation of 4-chloro-6-nitroquinazoline: To .a solution of 6-

nitroquinazolin-4-} (4.40 g, 23,01 mmol) and N-ethy-N-isopropylpropan-2-amine (11.89 g,

92.04 mmol) in dichloroethane (50 mL) was added phosphoryl trichloride (7.06 g, 46.02 mmol).

After heating to 80 °C for 16 hours; the mixture was concentrated under reduced pressure. The

residue was.concentrated again with toluene (2 X 100 mL}) to provide the product.

{00462} Step .C: Prgparation  of  N-(4-(H-imidazol!.2-alpyridin-7-yloxy)-3- -

methylohenyl)-6-nitroguinazolin-4-amine: To a solution of 4-chloro-6-nitroquinazoline (4.62 £

22.02 mmof) in dichloroethane/t-butanol (20 mL, 1:1) was added 4-(H-imidazo[1,2-a}pyridin-7-

yloxy)-3-methylbenzenamine (5.270 g, 22.02 mmol). Afterheating to 80 °C for 2 hours, the

mixture was cooled to 0 °C and filtered. The solid was washed with cold dichloromethane (50

mL) to provide the product as the HCI sali- The solid was suspended in

dichloromethane/isopropanol (50 mL/8 mL) and washed with saturated NaHCO; (50 mL). The

aqueous layer was extracted with dichloromethane (2 X 50 mL). The combined organics were

dried over Na;SQ4 and concentrated to provide the product (7.05 g, 78%).

[00463]) Step D: Preparation  of  Nd4-(4-(H-imidazo[1.2-a]pyridin-7-yloxy})-3-

methylphenyhguinazoline-4,6-diamine: To N-(4-(H-imidazof 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

4- AAr oxvaui nazol i n- 6-vl
23 mmol ) and acetic

9%



(1.10 g, 4.60 mmol) dissolved in isopropanol (20 nL) was heated to refl ux
for 2 hours. After cooling to roomtenperature, the precipitate was
collected via filtration and washed with isopropanol and other. The
precipit ¥R UHOSES? - dried to provide the product (820 mECTASIN06/04448D4571
Step E: Preparatson of 4-(4-(Himdazofl, 2-al pyridin-7-yl oxy)- 3-
rret hvl uhenyl am nol gui ttazolin-6-0l: To a solution of 4-(4-(Himdazo|

, 2-a] pyridin-7- yI oxy) - 3- tnethyl phenyl am no) qui nazol i n-6-yf acetate

hydrochl oride (820 ng, 1.78 mml) in T1TF (30 rnlL) was _ added anmoni um

hydr ox e filtetgd ghrpughngaligs andh the solily were wahrd Pithstienel (1 80 iy, The/irale vo3 WO
2007/ 028rcartrdesdliniderfidfd et sur tdmw:aemebmdﬁémwg,the) was collected via f
ltration and vvashed W|th THE T e RS air- r|ed to rOVI de t he
productfV®468h gy S separation ¢ : : arids:

N-(4-f |1’o| (Eb-df{am(ddﬁdﬂﬂﬁﬁ)bhﬂz-@mﬁc 3&1&&&1’30%&%%19@51@0016)54 mmol) in acetomtrlle

4 (a- (-5 e saesd Gl Bt O3t 8. e o limad oone pnf BASG - 6. o

(578 npfied hédting ® 50 @wrusn ﬁﬁﬁtﬁ&ﬂﬁ&enﬁﬁurﬁav& cobléilio FoDR )aemﬁe@ﬂinﬁrﬁnUOdl de
(190 nmg, 1.27 mmol) and 1-brono-2- thox¥et hane (150 N.L. 58 rrrml) in

DVP ( 1Gomentrated; toc®s oLt @t@owlenpor 8 SRHing. solptiony %ovﬁeﬂgwﬂepm dyrther
t enper ghkfigatiohhe M Xxture was partitioned between dichi oronethane and water.
The organl c |l ayer, was vvashed W|th s and bri ne, dr| ed over Na2SO4,

filter ﬁ”“éﬁh coné@?ﬁ’trgt ed --"~-‘='~~‘

chr omatyRsikas dnk \ : Qaﬂﬁ bt I‘I?oetahlz'écﬂéﬂ 'E@)"d)o
provide t %) as
R10

am of this product
di ssol vektien mma@meﬂwmwyu s Her o By Irhlorte 018 i 641 BROBE0 1g)

After sgdsrr 'a&t{bdat drSjiisd enberlusor f ef Htﬁ(ﬁﬂ-ﬂﬂﬁﬁ&zo{l ﬂ@]ﬂ%&fnuf—‘}lo*ﬁss-
-concentrat ed ;;I der reducg% pr.es residue was triturated wth

ot hor . etk e 20 8 57 Bt BONMP 5 b her tiv

bi 5- t 0%y bateRs 8o lﬁB@Waﬂ-lﬁO;qr@rg nﬂf}ava(sl\daaad Qﬁtb@ﬁhﬁﬁm ‘f’hb b&!}dao&é perlsz
CD30D) ' 8 7. 46 (d, e , (dd. J= 11 2
Hz), 6.4 mtedmm etby's@eta@ (27449 mle Hy C(fmiJ eéwrsawsgv%dﬂ# 0%2}*‘&:@445 (dd,
13 39 E]aana [Eﬁm@m'd?e\i ﬁn&? (r@duc@h" & |9reHZ)1‘he6 ﬁ&dﬁéﬂd,wals "bhr&matz ied?’ HZ% o7

Hz)
(m 2k)(dichlorpmeghane/mef hanQV-’rﬂé’ N%'ebﬂé’ﬂ)l 5 '10840 egowdaﬁf) PrOé"ﬂsslﬁ(@& 19%). Mﬁxanm e
16 n HYgy ¢ «(Lj)m/zhga: ‘v 1 Natected ¥ MR i(40 oﬁtmfcoch)asgs (s, 1H), 8.63 (s, 1H), 8,09

1. 2-al pyri vl oxv) - 3-net h | phenvl | -6

AL

d, 1H, J=7Hz), 7.66 (d, 1H, J=9 Hz), 7.55 (d, 2H, J = 14 Hz), 7.46 (d, 1H, J=9 Hz), 7.40 (s,
1H), 7.38 (d, 1M, J= 9 Hz), 7.02 (m, 1H), 6.83 (d, IH, /= 9 Hz), 6.77 (dd, 1H, J= 8 Hz, 2 Hz),
6.43 (s, 1H), 6.34 (d, 1H, J= 14 Hz), 3.08 (d, 2H, J"=5Hz),224(s 6H), 1.98 (s, 3H).

Example 18

aming
[o0466] Step A: Preparation of 6-bromothienof2.3-d imidin-4-ol: To a solution of
thienof2,3-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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(cycl opr opyl net hoxv) qui nazol i n-4-am ne )00459) Prepared according to the
procedure for Exanple 15 using (brononethyl)cycl opropane in pI ace of

1- brono- 2- net hoxyet hane. Ms APCI (+) rW 438 (Mtl) detected; 'H NVR (400
MHz, COCYS2W785%8%7 (s 1 H), 8.67 (s, 1 H), 8.07 (d, | PCUYSI00§044a3t 7 82
(d, I'H J=9 Hz), 7.65(d, iH J =2 Hz), 7.50 (m 3H), 7.44 (dd, 2H, J =9
Hz, 2 Hz), 6.93 (d, IH J=9 Hz), 6.74 (dd, IH J= 7114 2 Hz), 6.54 (d, IN,
J=2 Hz), 3.72 (d, 2H, J- 7 Hz), 2.11 (s, 3H, 1.24 (m 1 H, 0.59 (m 2H,
0.21 (m 2H). 98 WO 2007/ 059257 PCT/ S2006/ 044431  Exanple 17 N \ H HN _~.
O N (E}W{W‘F 4?“(' monvef date satupated NaHCO; and ice. The solid was filtered, washed with

2--a, 1M@$m?mbgm]dﬁhmmhenyl am no) aui nazol i n-6-yi) - 4-
(di nmet hﬁh?am no) but enami de_ 004 0 bSt ep A: Prea ation of
A2 o digmiding . Tg €1000 g, 5

6-nitrd ﬁﬁ]azoll§°ﬁ’ cP(

ol )  aBfbnidMmiERIIR,id)eyrineiainy-61 (3:10)@01937 rﬂ;aomrma); mpmspﬁaweﬂymmnde s
nmet hoxyet hanol (4L) and heated to 115 C for 16 _hours. After cooling. the
m xt ur SldoAfleh Reatingtech P fer 15 chousa ther repetion wixdure JyrscRPUERddinth satwted ur e was

stirregyaiyio, 3&4%@ YR SoR@ WA Gltere®) Waitd Weth WbRerih@ Qvied 1d é@ﬁncﬁ thel fréiudey

filtration. o 00461] Step B: Prepar ation of 4-chl oro-6-ni 9oyul nazol ine: To
a sol ul(‘?'%gocﬁs/@ ﬁ?"("Y’b‘iﬂlﬂnazol i n- 4-61 (4.40 g 23 01 mmt) and
tiénll. 8 4 -

NAt hy - Ithmgpmpyls%opach
m.) was ad : 5. 0 er heating to
80 C f &rethndphen ra{réd %n&@‘f’“?‘bdt&’ée(f Wewedure. The

resi dUQhMﬁﬂhlSﬁU]EGQi]]ﬁ)&ﬁﬁdmaQ@SGD w z 53 tr@.l.dlpm xnmgo(m)a],sﬁlamﬂyloﬂfz) the
roduct.. 0462] Ste ratlon N-

D imbnenebuansing (060 £, £ 8L AtLh gt Drob e R AL ML adted To

sol ut i eyrRASf (%4CGRLOL 81 Qmﬂblg mﬂwﬂaﬁg fo6p° (¢t f&?s@hourzahQ?eaml thixtite was

igxpat hane. (50

ph osp or l tr|c

di chl or oet hane/t utanol (20 mi, 1:1) was add

4- ( 14- erked ) witlpisgprgpanolliglon T’?%ﬂﬁﬂr%ﬁféﬁ‘?&ﬁr%ﬂ(ﬂa—'@mﬁ&w 22.02

Mol ) . uhldrGeduch® pidstiiie.t ThéResidué Was Lhidaiaforiaphte (grabiiett $HL10\@% rha@RinspNG0 0 C
and filtered. The solid was vvash&c‘j wi th cqld, di chl oronet hane (50 n) to

provi deNHAethyl , aetrte)- o sThen grudey prediyct way, puefied furfhrs by, SRustsfe @hisy liquid
di chl mefahw:yswm@'m( a8, mish GvAly) BRPatieRstiRstiest 1 NMRUREO REHENAHCCS

(50 nU)DMSO-d6)8969 (s, TH), 8.63 (d, 1H, /=7 Hz), 8.52 (s, 1H), 8.10 (s, 1H), 7.94 (s, 1H), 7.82
(d, 1H, J=3 Hz), 7.78 (dd, 18, J =3 Hz, 9 Hz), 7.59 (s, 1H), 7.16 (d, IH, J= 9 Hz), 6.96 (dd,
1H, J=2 Hz, 7 Hz), 6.63 (s, 1H), 2.19 (5, 3H). '

Example 19

lidene)quinazoline-4 G-dimine
[00469) Step A: Preparation of _ N-{4-(H-imidazoll 2-alpyridin-7-yloxy)-3-

ethviphenyl)-6-isothi atoguinazolin-4-amine: To a solution of N4-(4-{H-imidazo[1,2-
a]pyridin—?—yloxy)-3-methylphenyl)quinaz.oline-4,6—dia1nine (0292 g 0.764 munol} in
THF/dichloroethane (6 mL/3 mL) was added di(1H-imidazol-1-yl)methanethione (0.150 g,
0.840 mmol). After stirring at room temperature for 1 hour, 80% of the solvent was evaporated
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aqueous | ayer was extracted with dichloronethane (2 X 50 nL). The conbi ned
organi cs vvere dried overNa2SO4 and concentrated to provide the product
(7 05 g, ﬁ 00463] Step D Preraration of N4- 4-(Him dazof

. 2-al yw‘%‘? 070%28%v) - 3- net hv[ uhenyy qul nazol i ne- 44. 6- BERRSHE6/048431
N—(4 (Himdazo[ 1, 2-a] pyridin-7-yl oxy) - 3-
nmet hy[ phenyl ) - 6- ni t roqui nazol i n-4-am ne (4.665 g, 11.31 mmol) in ethanol
(100 nL) was added Pd/C (1 g). After stirring at roomtenperature under a
hydrogen bal l oon for 4 hours, the mxture 99 W) 2007/ 059257
PCTI USauhBMFGhmL) whgs added) The esactionrsslitinn »9s stireedafer | thewr mere tapravidesthaas hed
wth eg‘thgg 4ck00 nL). The filtrate was concentrated under reduced pressure
to provi de the product (3.89 g, 90% [00464 St ep S: Preparat|on of
(E)' 4- (W48k hy! afiicRo) Bt - Rrepassy +(4-(A.(51-iaidazef L 2ralpyridia-7-yloxy)-3-
(B)-4- By fiabolf
acetonitr] nmo) )

fol | ondBimpLbRalRFigl- louorﬁ-meﬁw{pépnsﬂﬁ@rﬁoﬂgowamu@%m@nwprmtsag £t he
M Xt ur @768 Sn:a80veid ddded quet@lmﬁﬁ@a%em q0915 GOnGethmdhe AL siiring Tor 2 Ot al

vol une, The resulting sotF%tlon was used Wi thout furthér Eurlflcatlon
iy

[00465houss.dhe F‘-‘"’“F‘Féﬁa WiB ethy Eostage2 mloans waigr AGrmb). The,orgonic ape7 yi oxv)

3 WEdWﬁbﬂH&fWerﬂh{BU &udm&htrd%dmﬁrdwhemm&eammi but - 2-enani de: To a

cool ed4 ﬂj sol utlo of -4-( | ‘ ? ,t- - £Nno l, chI e
W e (OS Fa%, 7;' ----- T2 . Sigalt 2 \ i

hydrocﬂ
NA- (4- ehdhvIBHRAS g ine-4 6-dxamme To a solution of 3-

oo ST ﬁ%ﬂ%ﬁ?’oﬂ 5 1%&3@%@%@9@@%&@?@%&@' QasNNZ’déédE’t o he

M xt ur éydrbkgetiad)baiethylthiparea (048 gﬁ&l’?ﬁamhﬁlgi BWITHE (8 tohily) wacsidad Na(m %04 nl).
:I'hgr ggg&ﬁ ne%lpﬁ'éﬂam S eﬁggﬂa Wﬁ'ﬂ 'S %‘5’33@98&" &)% t‘g’cirkcent f(élerund.er reduced

(di chl at o temperaned haambhﬂpm{: &Mn&:ﬁe iychcﬁmairbatddmnnémmdzed pressups. oduct

b o6 (e fapidug "Wy Chfonialgardfhés, (Aleplpierpap BShRGaF ottt (ABROUES 4o (0O S

7.55 ((ibrovzd&the- prd3uct AMSZAPCIAH 6/ 482 (l\/f-l-l)detc&ed*lﬂ)lm DO(NiHz, QBIY:) §8.88 (d I H,

o). ena B3R, il el T he, il g B e 6 T 7580l S
614) 1H)%6 45 (n,3H), BGDHS 6168 (o190, 806 (r, 2H), 3.78 (m, 2H), 32 (s, 3H), 215 (5,
3H).

Example 20

4.6-diamine

[00472) Step A: Preparation of 6-iodoguinazolin-d-ol: A mixture of 2-amino-5-
{odobenzoic acid (125 g, 475 mmol) and formamide (200 mL) was heated to 190 °C for 2 hours.
After cooling to room ftemperature, the reaction mixture was poured into water (500 mL) and
stirred for 2 hours. The solids were filtered and dried under higfa vacuum to provide the product
(108 g, 83%).
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S N' Nf

4-fH i m dazo[ 1. 2-al pvrdi n-7-vl oxv) - 3- et hyl pheny|[ 1- 6- br onot hi enof 2. 3-dl nyrim
i di n-4- am ne £004661 Step A® Preparation of

6- br gnot FQHY7/93935] ovrimidin-4-0l: To a solution of  PCT/US2006/044431
thieno[2,3.d]pyrimdind-ol (3.0 g, 20 mmol) in glacial acetic acid (40 nL)
was added bromne (6.3 g, 39 nmol). After heating to 80 C for 1.5 hours,
the reaction mxture was cooled to roomtoo WO 2007/ 059257

PCT/ 11S2006/ 044431 tenper ature and pour ed |nto sat ur at ed NaHCO3 and i ce.

The soll¢@73hs fi Btepr &, Pisha h azpline] To propolae (@ €)Y pr oduct .

6. br oRABRE, P, SRR % i %“?’3518%"%‘8“?% R

oxychl alichthrodthane nj@)ﬂ mY WHadﬂahPfi)ﬁg (WZB@LG?fSoanl)B‘&mm;ngtth 80 P@&rtlibon

vashed T R gHech e VB o R el e ERFB7 8 l30yclss’ o o

sol i d. byCuualin. The filttite Mag pancadtrased urider reduced pressure and azeotroped twice with

N- ( 4- ) L dine 7-
T e Ak v —
6- br onmbetbre aillecking by ﬁtm{idn @ddirping undeditigh vaOnee Ihy twa sﬂﬁmwmb yorabided to

4- (Hi [ﬁ g;ﬁ ﬂlt iAo nmet hyl benzenam ne (0.60 g, 2.51 mmol)
i n dichlor oe[“%gne g opr p@n/ &%@@!%ﬁ_ dswas added DlEA (0 44 m., 2 51 nmmol ).

Af ter ﬂ@WthtoSMCCor fie iy e up with
| SOpPr oRAN I ) ARG 0 | _t| d.an centrat ed
under readtce que - Wa ma’I?](r)I *gﬁ%gﬁddne rgd‘?'gﬂ?% 0o to 8%

met hand@domnmlia# &b ﬂ?lg,a?@ét amw)l) mrisepropmb & oﬂmowasmeqbdrﬁli—midaab[ir,z—her by
revers 5 Br
ot o S RRRET o o AR ARG 00 i), AR otayg (560 FElby 4
J = 7 HApursgthg mixtre wasapoled tol@omgemperatyre and diltered, The sphid wis gashed with pH,d J =
7 Hz)

o b5 ( dipprodif *“WW’T"P%C’%@?&V toifylide gt pl 24,6 ph Byebo T
N HN splihlyN ~N N ~S -

[00475) Step D: Preparation of N4-(4- imidazo]1,2-alpyridin-7-y} oxx)-ﬁ-mcthylphenxl]-

N6-(4-methylthiazol-2-yl)quinazotine-d.6-diamine: A solution of N-(4-(imidazo[1,2-alpyridin-

7-yloxy)-3-methylphenyl)-6-iodoquinazolin-4-amine hydrochloride (0.20 g, 0.378 mmol) and 4-
methylthiazol-2-amine (0.086 g, 0.755 mmol) and sodium -Z-methylpropan-2-olate (0.145 g,
_1.51 mmof), Xanthphos (0.016 g, 0.028 mmol), Pdydba; (0.017 g, 0.018 mmol) in toluene (3.6
mL) was degassed and sealed. After heating to 100 °C for 16 hours, the mixture was diluted
with water and ethy) acetate. The resulting solid was filtered to provide the product as brown
solid. MS APCI (+) m/z 480 (M-+1) detected; 'H NMR (400 MHz, DMSO-d6) 5 9.96 (s, iH),
8.86 (s, ll—i), 8.63 (s, 1H), 8.55 (d, 1H), 7.79 (m,.5H), 7.44 (s, li-I), 7.14 (d, 1H), 6.80 (dd, 1H),
6.55 (d, LH), 2.50 (8, 3H), 2.21 (s, 3H).

Example 21




[
N444 (i mdazofi.2-al ow di n-7-vl oxy) - 3- net hyl phenyl ) - N6-f 3- met hvl t hi azol i di n-

- viidene %g};l nazol i ne-4, 6-di am ne [00469] Step A Pr elpar ation of
N44 (Hi ™ #3929 3 Jpvri di n- 7- vl oxv) - 3- Clrls2006/044431

t net hvl phenyl - 6-i sot hi ocyanat oaui nazol i n-4-am ne: To a sol ution of

N4- (4- (H i mdazo[ 1, 2-

a] pyridi u-7-yl oxy) - 3- net hyl phenyl ) qui nazol ' t ne- 4, 6-di am ne (0.292 g, 0.764
mnol) in_ THE/ dichl oroel hane (6 npi/3 nLL was adde

di (I H iP8478k ol - | StEP) st RasRemEtioR ol (Hamingbenzenepl.graliol Ty )2 sefutiop 8f i3-ring at

room t qifRseniené-2, 4L Q61 d3 00G N9, 38%@(5 it BrRarP I\OﬁﬂﬁL}"ﬁﬁs ﬁmqnﬂtm@&%ﬂv\ﬂ

20071059 05200610444 ed. The reaction

sol ut i &ﬁ%waég g‘ﬂ‘f r f“eﬁmﬁ ‘%é%r Sﬁﬁ'ﬂ%mecl?r é? av.%ﬁrﬂém g’FGd‘@“‘ﬁr'BEIHE’EWW[ 00470]
St ep BiwdsifiMeredaind div filfratdd (vas Cnckirrdtsd WRZORiucdd phagitire t providy Rprddudt as

nmet hyl phle&wt am no) oui nazol i n-6-vl)-1-(2-hvdroxvet hvl)-1- rret hvlt hiour: To

N- (4- (B

i m dazdpad72y al pyiSteh B: Prepdration eflbamed [Hiokabyol:) Tda isstitn eﬂszaﬂﬁmanueﬂazol in-4-

am ne ( dded 2- | a han g, 1.53
mol ).} il oo %S?éd“?‘ggo‘éé"eﬁ%fﬂ@ fepfie AL o pleb) bRt st
acet at HCR @.fiet heating wvﬁs eC fod 80 mhijutesTiel nmmt&o@haaﬁperm& ﬁﬂiﬁelcbuﬁ,vﬁfe Na2S4
and concentrated to videt ecru e 0] 1] . Ste Preparation
o ( 23 FRORR, s oy 0 et i Brite] vk sy cigate 1 30 S organiS phase s
met t It VI vadshety/ ith HE ((m)miduahtritbdami-lcdlg rw%dydﬂddﬂﬂ&ht}hweﬂl anddr iredcdd Fresbu@m ne: To
a sol ution - .
 (4-(4- t{’PFﬂ"@éz‘@‘fT’%“%ﬁ%Mﬂﬁ)?s trdRek s¥idyet hyl phenyl ami no) qui nazol i n-6-yl ) -

1- (2 hyao4rsyet hyIS)eplmePMhrhﬁmm wife se(Z-thefhiy-dnitthplénormbenzol dloNdAbe( 4Ttma) was
added Na 4 f y. yl henz | fo chl pride
(0-59 goraiion o8 Hemofardu@Bbs-bL (Fpd nd L1 mingl e - BEPE BORE S nisShre | ne
react i qi.8ogx 22k musal) indDleiFnwasaiddel] cusher cartgpate €88 geS.Sikenol) aihiapdtasmﬂue was
chr omat ogr aph di th 0 20:1:0Q, 0 rovi de
the prd %&ergeﬁ%f*ésc?% %ﬁi?ﬁﬁ’g?‘eﬁ E{ig’ §t@?€$“’sﬁﬁm%ﬁ D 3) 8
8. 65 (imo igdHvateBantiGxfrayteddvith pthyladdtate((3,X)1 Th; cainbined drigdnicsivéte (ashet whth,
7.62(m,.] 7 ) 114 1 11. 1),
& 03! gy Yeiod;andfochci g Bl bl e, e Y iimploereineh Gffe
Exanpl et0 atdishte in/hexands) t8rovide the product (1 69 2, 56%) as white solid.
. [00479] Step D: Preparation of 4 dloxazol-5-yloxy)-3-methyibenzenamine: To a

‘solution of 5-(2-methyl-4-nitrophenoxy)benzofdjoxazole {1.65 g, 6.12 mmol) in ethanol was

added Pd/C (0.130 g, 0.122 mmol). After stirring undér 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-6-6l: 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: aration of 4-chloro-6-(2-methoxyethoxy)quinazoline: To a solution

of 4-chloroquinazolin-6-0f (1.00 g, 5.54 mmol), triphenyl phosphine (.45 g, 5.54 mmol} and 2-

methoxyethanol (0.421 g, 5.54 mmol) in dichloromethane (83 mL) was added diisopropyl

azodicarboxylate (1.18 g, 5.54 mmol). After stiming 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 i:roduct (1.15 g, 87%) as white solid.
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N MN4-(4-(im dazof

1.2-alnvridin-7-yl exy)-3-nethvl phenvl | - N6- (4-net hvlt hi azol 2-vl)quinazoli ne-
4,6-di am ne [00472) Step A. Preparation of 6-iodoauinazolin-4-ol: A mxture
of 2-am KR EVPFIBbenzoic acid (125 g, 475 mol) and f oPGHNSHENHY nl) was
heated to 190 C for 2 hours. After cooling to roomtenperature, the
reaction mxture was poured into water (500 nL) and stirred for 2 bouts.
The solids were filtered and dried under high vacuumto provi de the product

(108 ¢ ugg,‘,lof) 1 20074059257 RC] (
Prepargl] on of -g?\:\f)oro- Géi odooui S 0 ) U

6- i odomsthaxgvetiicikmaninatolinihamimeyTo 3 gelutionsd!)4-ehleroti-RAn¢th@ererhoky)qmigazolinol ) in
di chl o V@&E%g xS ) tﬂﬂben t heat i ng
to 90 €'fo 2@“ E@ﬁ?l@ghe rea ﬂgon mi{og?%av\%%s coo@gmfﬂgoﬁ%zgr% ’edra'r%?’er ature
and t henml)jistispeopams (Bml) aabDCECR aal.). Afterf hehtingtoi80r7C fohE2 haurs, thetreixtups
concentr at er .redu res e and eot r oped..t W i th ol.uene. The
sol i ds%’gcg'qﬁﬁgﬂ\j\igér emﬁ'%i &gg%fpegmg# ) Fﬁ?off?%ﬁ%r%a? ag%tbonﬁﬁfb"g?'lc “c%a%) "ed in an

i ce baNRHCDe fod EtQ@A¢.The taiquegpuh phdse Mas axtrasted 2redwith YtO4c,uthel esmbinghorgadeium  The
two sol4 r Lneq . l h r aduc O [1%. .85 White
colid Ll[mgg 4%] %g{hgg"kg&. gnégagxg#yg%gp&), GHRFQIME coitenskad Thd TeliddS wil

N- ( 4- ( éhromatdgraphed, 12 -padvider thel product(DARO . B2V ustdii-whishsolids.) MB ABGbGindaz o

i n-4- agj Ok des | (ARt f | Q0562 -l inazpli ne (6.07
o 20, PORariUeaOn AR (0B sl st DA o IS DR

a] pyr i d0AF-WH)XJF (B85 4}, TE20ddz Hillp Ti26e(m, 3 HY67. 10 (r,0LH), G961, [HY #30 (lneating to
80 Cf ULSy ol Pt Wiy cooled to roomtenperature and filtered.
The somgm?/aﬁgﬁlmﬁéﬁgdar&%’{%ﬁ’c#‘g(s’ 1 SOpropanol and recrystallized from

i sopropanol to provide the producExffipB2g, 24% as yellow solid. [00475]
Step |I): Preparation of N444-fim dazoj 1. 2-alp idin-7-vloxv)-

h
r

- met hyl phenyl I | - N6- (4-net hvlt hi azol - 2-yf qui nazoti ne-4. 6-di am ne: A sol ution
of N-(4-(imdazo[l, 2-ajpyridin- ¢l
7-y] oxy) - 3- met hyl phenyl ) - 6-i odoqui nazol s 498 hydrochl oride (0.20 g,

LA 1.
0.378 mml ) and 4- nethylthiazol -2-am O. l@] 0. 755 mml ) and sodi um
-2-net hyl propan-2-ol ate (0.145 g, Hhbl pl ), “Xamk hphos (0.016 g, 0.028
mrol ), Pdzdba3 (0. 017 g-,\OOoQLED‘ n tol ueré=(3.6 nlL) was degassed and
sealed. After heating to 100 C f 6 fours, the mxture was diluted wth
wat er and ethyl acetate. The resb |N§§solid was filtered to provide the

product O [ dloxazol-5-yloxv)-3-chlorophenyl)-6-(2-methoxyethoxy)auinazolin-4-amine

[00483] Prepared according to the procedure for Example 21 using I-fluorc-2-chioro-4-
nitrobenzene in place of l-ﬂuo'm-z-}ncthyl-4-nin-obenze;1e,' with the exceptibn th;ﬂ the reduction
of the nitro group was accomplished with Zn/NH,Cl in MeOH/THF. MS APCI (+) m/z 463.3
(M+1) detected. _

- Example 23

(50 { :L
HN N
P

l-6-vloxy)}-3-methyiphenyl)-6-(2-metho: xy)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 (+) m/z 443 (M+1) detected; "H NMR (400
105




solid. Ms APCI (+) mz 480 (Mt1l) detected; rH NVR (400 MHz, DVBO-d6) 5 9:96
(s, IH, 8.86 (s, 111), 8.63 (s, 1H), 8.55 (d, 111), 7.79 (m 5H), 7.44 (s,
111), 7.14 (d, 1H), 6.80 (dd, 1H), 6.55(d, 1H),2.50(s,311),2.21(s, 311).
Exanpl e WO 2007952247 N per/ N-(4- ofd7oxazol 4 vinv]-3 net P6043436 (2

met hoxvet | t oxy) aui nazol i n-4-am ne 103 WD 2001/ 059257 PCT/ 1152006/ 044431
[00476] Step A: Preparation of 2-am nobenzene-1.4-diol: To a solution of 2-
nitrobenzene-1,4-diol (3.00 g, 19.34 nmol) in ethanol (100 nL) was added 10%
pal I adi um on carbon 0. 564 rnnol Af t er shaking under 40 psi of

. 600 g,
hydr og &z EMSOH6P 9. ﬁst(ﬁélﬂi 836%&% THWSS 01 THY 726 Gnld Dy ?1@41(17“! a7 88 (ddas
concentyggt NAgY 7.6 F , oipd 3R, QC solid.
[004771%32%% ﬁgrgpgggf??nagﬁ%g@obgr@azo ?38({)},9 H%_O(nggﬁ“ on of
2-am nobenzene- 1,4-diol (2.40 g, Exempleddn|) in triethyl orthoformate (10 nl)
was added 3 drops of concentrated |C. After heating to 65 C for 30 m nutes
and stirring at roomtenperature fbrl6 S, m xture was poured into
wat er and extracted with ethyl acetate X) . [The organi c phase was washed
with HCl (2N) and saturated NaHCCO3, Hi1 ed, an o?nentrat ed under reduced
pressure to provide the, pk _OR 81% #s?r ed- bl ack solid. [ 004781
Step C. Preparation of 542-neth P'roohenoxy) benzo[ d) oxazol e: To a
sol ution of benzo[d] oxazol -5-01 11,10 mmol ) and

1-t | uorg-2-Fef vl b (%89 g 12 21 mml) ip 1ZVF was added
cesi umﬁ B e et"?;{g:%?r%? qﬁ%\"‘m g, 16.65
nol ). After heatlngto 50 C-for 1&@1@3 the mxture was poured into ice
wat er trac g_;a gh wer e
was hedm ﬁf bri ir:e gcg?&:n%%?rg cen@r‘é@ @amﬂ%%?l ﬁ&%hg@ @égg{}?@% The

resi dua]pmdmehylomﬂtbgpnﬂwlbenlze@aﬁw etily| plaet aife ﬂf(bmm@s;:oltiaylpx)oazp de the
pr oduc igd. [00479] Step D. Preparation of 4-(benz

incatlyibe %F&’am?% RPN B2 3 :

f dloxa nzenam ne: To a solution of

5- (2- et hyl - 4- nltrophenoxy) benzo[ #xamgkdse (1.65 g, 6.12 mol) in ethanol
was added Pd/C (0.130 g, 0.122 mmof). After stirring under hydrogen

at nosphere for 16 hours, the mxture & f't ed and the filtrate was
concentrated to provide the product (O.

) HN "N
Nes/
. N/)

[00486} Step A. _ Prepamation = of _ 4~([1.2 d4}triazolof1,5-alpyridin-6-vioxy)-3-
methylbenzenamine: Prepared according to the procedure for Example 11 using 5-(2-methyl4-
nitrophenoxy)pyridin-2-amine in place of 4-(2-methyl-4-nitrophenoxy)pyridin-2-amine.
| [00487]  Step B. N-(4-([124ltriazolof1.5-alpyridin-6-yloxy)-3-methylphenyl)-6-(2-
methosxyp_thoxy}gginmlin—tl—aminez‘ Prepared aocordiﬁg to the procedure for Examf)le 21 using
4-([1,2,4ltriazolo] 1,5-a)pyridin-6-yloxy)-3-methylbenzenamine in place of 4-(benzofdjoxazol-5-
yloxy)-3-methylbenzenamine. MS APCI (+) m/z 443.3,
Example 26
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yellow oil. - 1004801 Step E: Preparation of 4-chloroquinazolin-6-6l: A

m xture of 4-chloroquinazolin- 6-yi acetate (10.0 g, 44.9 mmol) and ammoni a
(200 nL of 7N solution in methanol) were.stirred together for 1 hour. The
react i onWR 3UPE2Was concentrated to about 3 nL and triRGFHPEA/M44H  di et hyl
ether to provide the product (6.50 g, 80% as tan solid. [004611 Step F:
Preparati on of 4-chloro-6-(2-nmethox)ethoxy)quinazgline: To a solution of

4- chl oroqui nazolin-6-ot (1.00 g, 5.54 muol ), triphenyl phosphine (1.45 g,
5.54 mmol ) and 2- nnet hoxyet hanol (0.421 g, 5.54 mmol) in dichloronethane
(83 nmL) was added diisopropyl azodicarbgxylate (1.18 g, 5.54 wol). After

stirring at roomtenperature for 16 ho e__mxture was concentrated
under reduced pressure. The residuet ro raphed (30% ethyl acetate
in hexanes) to provide dﬁe\QLi. e k15 0, as white solid. 104 WO
2007/ 059257 PCT/ US20061084431 Step GpJlihe4

(benzof dl oxazol - 5- vi oxvl - 3-nmet h -6- 2

nmet hoxyet hoxyj i

4- chl or n- 6- ( 2- Pt THEPEYHES ethyl-4 othyyly Bi-benzofdlimide and
4- (benzo[ dj oxazol -5 y1 oxy) ~icums ' -o 200 g, 0.83 mmol) in

ot 0GR ¢ o EhseR: @f@owﬁr&e Af téﬁJ“b?S oo nsiog chefet->

pa[t it |t rﬁdgﬁﬂ 1;!:53:1?%[5]&?@&&695-9&@}8&%1&&% gtnala(s:\cbf 4T@enamaemat-ﬁbmg-mﬁsbr e

r ed (Readesipsanine. VBGABHE Cooma ardat TS Hastey: BOSR iR 0 MPEREBEH Boned o
provi deg.4sh@, FHOUSS (s, 1A),1088 @&, DAY =3HAf 7.56\R] 118), 730 (HAH, N2 N2S,17. 4@'@Id m‘ X 443

(MH) ect S, 8. 50

(s, 1 1 77 8 3 M6 byl £ U 530554 i Ty o o B @Pui =30 O

é)1(4 |6 1821, 168(6[6l‘ﬂlrii\l ﬂ-Q(Hz{,mHz)ZHB"/ (cB A0S €9 HDH).23 &nSIHX,S 8534, BR), X8®¢n,(s, 3H).
anp

N-f 44b ?.ﬂlﬁ?x?a@opeg(%bg\/) 3- chI or oohenvl | - 6-f 2- met hozyet hoxv) nui nazol

i n-4-am ne (00483] Prepared accor d@xampte2? he procedure for Exanple 2f using

| -fluord-2-chl oro-4- nitrobenzene in p ce of

1-f | u6r o- 2- met hyl - 4- ni trobenzene, with heo exception that the reduction

HN N/
. W=/

O
J
i .
-(3-chloro-4-(1-methyl-1H-benzofd}imidazol-5-yloxy)pheny(}-6-(2-
' methoxvethoxy)quinazolin-4-amin _
[00489] Prepared according to the procedure for Example 26 using 1-fluoro-2-chloro-4- -

nitrobenzene in place of 1-fluoro-2-methyl-4-nitrobenzene, with the exception that the reduction
of the nitro group was accomplished with Zn/NH,CI in MeOH/THE. MS APCI (+) m/z 4763

(M+1) detected,
Example 28
o
HN S
o ™~° N N=/
I N)
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of the nitro group was acconplished with Zt W HACl in McOHVHF. M5 APCl (+)
mx 463.3 (M+i) detected. Exanple 23 O HN/N p~J Ar N

N-f 4- (benzof dl oxazol - 6-yl oxyl - 3- met hyl phenyl ) - 6- f 2- net hoxvet hoxyl qui nazol i n-
4- ani ne WOWAESP2F: epar ed according to the procedure foRCEXMPY "gﬂ usi ng

2- am nobenzene-1,5- diol in place of 2-am nobenzene-1,4-dial. M5 APCl (+)
mz 443 (Mrl) detected; 'H NVR (400 105 WD 20071059257 PCTI US20061044431
MHz, DMBO d6) S 9.60 (s IH), 8.69 (s, I H, 8.50 (s, II|) 7.96 (s, 111),
7.74 (m 7. d

3.77 (m =M azold
Noni N N-(4 (f

o PR %4

Exanpl ePrEﬁamEmg-dﬁg(tcﬁ the&rdtiedumafmcﬂm{:ﬁl@ usmg S-meﬁloxybenzo[d]thmzole in place of

al pyrid hyI benzenam ne in place of
4- (benz%ﬁ‘(?{h(?%%f%ﬁg y) 3- rret hyl benzenam ne. M5 APCI (+) mde 443. 2.
Exanpl e[tg#1] HN I\Stepll e B N-N-¢A-tbegzofdlthiazel-axbixg}-3-methylpheny! |-6 (2—

1.5-alp, gﬁ,gl,ggm‘éxﬁg' Q]ﬁy&hﬁ A ¥| ﬂgl?a?éd Qcc&d{né té’ﬁk*b?&@éﬁ&@%y é?galf'npleaf] usmg

4.(benzo[d}thiazol-5-yloxy)-3-methylbenzenamine in place of 4-(benzo[djoxazol-S-yloxy)-3-

methylbenzenamine.

Example 29

amine hydrochloride
" [00492} Prepared according to the procedure for Example 21 using pyrazolo(l,5-
ajpyridin-6-ol (Miki, Y ; et al., J Heterocycles, i996, 43, 2249) in place of benzo[d]oxazol-5-o0l.
MS APCI (+) m/z 442.2 (M+1) detected.

Example 30
o0
HN \Q:N
O/\/O =N S
‘ A
dithiazol-6-vloxy)-3-methyiph ~(2-methoxye: winazolin-4-amine
[0D493) Prepared according to the procedure for Example 21 using 4-(benzo[d]thiazol-6-

yloxy)-3-methylbenzenamine in place of 4-(benzo[dloxazol-5-yloxy)-3-methylbenzenamine.
Example 31
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4-am ne [00486} Stag A. Preparation of

4-(f1.2,4ltriazol ofl.5-al vvridi n-6-yl oxy) - 3- nethvlbenzenanine Pr epar ed
accordlng to the procedure for Exanple 11 using 5-(2-net ﬁy

ni t r opheWOANHYRY n=2- ami ne in pl ace PC m52°°6’04“431

of 4- (2-met hyl - 4-ni t rophenoxy) pyri di n-2-am ne. (004871 Step B
N-(4-(11.2,4]triazolofl.5-al pvridin 6-yl oxv)-3-nethyl phenyl) -6-(2-

~net hoxvet hoxvl agi nazol i n- 4- am ne: Prepared according to the procedure for
Exanpl e 21 using
4-([1,2,4]triazolo[l,5-e]pyridin-6-yl
4- (benzo[ dj oxazol -5- yl oxy) - 3- nethylbe @m e . Vs APCl (+) nilz 443. 3.
Exanple 26 106 WO 20071059257 PCT/ = ’ 044 NHN Y N/N 6

(2-netitoxyethoxy)-N-(3- thyl44fl- thI-IH—b J)ﬂfdlirridazol-S-
yl oxv) ohenyl | aui nazol i n- Prepared according to the procedure
for Exanple 21 using 3-nethyd- 4- hyl -1 H

Xy 3-0mat hyl benzenam ne in place of

benzo(d] i mi dazol 5 yl oxy) benzenam ne Wn pI ace of

17 85 (s, lH) 7.83 (d, |
749 (dd. 1H J= ok,
didin-2

detected: ' H NVR (400 M
H J =9 H), 7,56 (s,
3 ), [(90498] (dd, Sep, JA 0 B

J 4l OJngﬁiﬁﬁle—gz%)umpgﬁ%mfeg g#? s g‘%{gg@’a 2 o7 ;:1

2H), 3% 3H)
o HN r@m@lgxy)pyndm Namm (6912 12,/ 3R0N-molph Hivrethary (N, N-dlmcthylmethanamme

et hyl < '5?536{?2 gﬁfm etiae(&qwdpnﬁng fel #r8ps of TFA were added an the

met hoxvet hoxy) gui n | n-4-am ne Pr epar ed according to t
pr ocedurastiom wagheated|te SECUEF #doprsf W@nﬁﬁsw@ﬂdm anbicnijemperature] fmdpl ace of

1- 11 uor BncniiBld¥hs &rull KRIEAAGH Tsed'th bk deLSp X ABREL RRifkcBdn. t he reduction
(00495} Step  B: arat of -N'-(4-(benzyloxy)pyridin-2-yl)-N-
hydroxyformamidine: A 100 mL, single-neck, round-bottomed flask was charged with (Z)-N'-
(4-(benzyloxy)pyridin-2-yl)-N,N-dimethylformamidine (7.66 g, 30.0 mmotl), hydroxyl amine
.hydrochloride (2.40 g, 34.5 mmol), propan-2-ol (33.3 mi}), and THF (5 ml). The reaction was
heatéd to 50 °C for 7 hours, then concentrated. The residue was titrated with EtOAc/THF and
filtered. The filtrate was concentrated and triturated with dichloromethane to provide the product
as a white solid. o
{00496) ‘Step C: Preparation 7-(Benzyloxy)-[ 1.2 4)iriazolo[ 1.5-alpyridine:
Trifluorcacetic anhydride (2.62 mL, 18.9 mmol) was added dropwise to a solution of (Z)-N-(4-
(benzyloxy)pyridin-2-yl)-N-hydroxyformamidine (437 & 17.9 mmol) il"l THE (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 info 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,S-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 mmof), P/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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of the nitro group was acconplished with Zn/NH4.Cl in McOH THF. M5 APClI (+)
mz 4763 (Mtl) detected. Exanple 28 NNi I / S O'i ON Noml 107 WO
200710592@6%@4}%0061044431

N- (4- (benzol S azol - 5- vl oxy) - 3- net hvl nhenyl ) - 6- ( 2- met HGEE200608340i nazol i n
-4-am ne hydrochloride [004901 Step A: Preparation of

4- (benzo[ dl t hi azol - 5-yl oxyl - 3- net hyl benzenam ne: Prepared according to the
procedure for Exanple 8 using 5 met hoxybenzo[d]thl azole in pI ace of

6- met hg P@nzo(dﬁePlﬁ-Z araki 3 . A 125 mL,
N- (4-Lnzofdlt hiazo - 3- envi
net hox ypisgleawesk, aqnndrbp@tpmdztﬁalﬁwé chqueépalﬂeéf ta@@s@ar%Nr@mmlnmﬂ@c@ame f or

Exarml g%@n%rgr?ﬂbi'%mﬁ @Q?J)i/l%-g am@rasémguaem:ré mm&faf@ﬂﬂg @6|rdrﬁ pl o

oxazo benzenam ne
FI N N [The reaction was yeated. tp &QJ Py fpr448 hoyrg.r ABes| geoling to ambtent temperature, the

1.5- Lk %%gla

hydrglch or&d%éﬁl&%g%ﬁﬁrepa%ﬂ?%%ég toﬁﬁﬁgﬁ%@g@g&@% or Eg%r&r’f) 2m22e

usi ng FEPAe@nd the cambiried praagiaphgses wefavvashed with satyraigd NaHCOsHedérm%}iubd;s 1996,

43, 22 I mz 442. M1
ékgt)e.egx éo?;g&a d gf&idi] &’e%p‘io&lct as a'%%lcﬁPP (+) z (. )

det ect

N-~a- (bdmw.a@m F5-Rreparation. af b ‘
ol'i n- 4-BF 1% Auorobenzoate: A vial charged with tcrt-butyl 3-chloro-2,4-diflucrobenzoate (0 210 g,

0.845 mmol), [1,2,4]triazolo[1,5-a]pyridin-7-0] (0.114 g, 0.845 mmol), cesium carbonate (0.413
-8 1.27 mmol), and DMF (1.7 ml). The reaction was heated to 80 °C for 12 hours, then poured
into ice water., The fesillting solids were collected by filtration and purified by flash
chromatography, eluting with gradient of 10% EtOAc/ Hexanes to 50% EtOAc/Hexanes to

provide the desired product.
[005007 Step G: Preparation of 1.2 dltriazolol1,5 idin-7-yloxy)-3-chloro~2-
fluorobenzoic acid: A 25 il flask was charged with tert-butyl 4-({1,2,4}triazolo[1,5-a]pyridin-7-

yloxy)-3-chloro-2-fluorobenzoate (0.060 g, 0.16 mmol) and dichloromethane (1.6 ml). The
reaction was cooled to 0 °C, and 2,2,2-trifluoroacetic acid (0,50 ml, 0.16 mmol) was added. The
reaction was stirred for 20 minutes, then warmed to ambient temperature, stirred an additional 3
. hours, and then concentrated to provide the desired product as a colorless oily residue.
[00501) Step H: aration _of 1.2 4]triazolo[1,5-a]pyridin-7-ylox -3;chlom-i;
fluorobenzenamine: A vial was charged with 4-({1,2,4]triazolo[1,5-alpyridin-7-yloxy)-3-chloro-
2-fluorobenzoic acid (0.090 g, 0.2925 mmol), triethylamine (0.12’23 ml, 0.8776 mmol) and
DMF (1.5 ml). Diphenyiphosphoryl azide (0.‘1630 ml, 0.7313 mmol) was added. The reaction
- was stirred at ambient-temperature for 3 hours, then water (0.2199 mi, 0.2925 mmof) was added. -
The vial was sealed and heated to 100 °C for 1 hour, then cooled to ambient temperature and
poured into 1 N NaOH/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: aration of N4-(4-([1.2 4]triazolof1.5-alpyridin-7-vioxy)-3-chloro-2-
worophenyl)-N6-(4.4-dimethyl-4,5-dih |-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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[ 09493] Prepared according to the procedure for Exanple 21 using

4- (benzo[ d] t hi azol - 6- yl oxy) - 3-net hyl benzenam ne i n pl ace

of 4- (ben %d oxazal - 5-yl oxy) - 3- met hyl benzenam ne. Exanple 31 108 WO
20071059 P¥52006/ 044431 HHN | 1 N NYN N O </ RQF/US2006/044431
N4- (4- QZ2,4]tf)pzol o[ J, 5-a] pyri d]
--7-yloxv)-3-chl oro-2-fl ueroohenyl | - N644, 4- di net hyl - 4. 5- di hy-drooxazo
| -2-vl)auinazoline-4.6-d iamne [00494] Step A: Preparation of

(2N - banzyl gxy) 1 din-2-yl)-NN- di_nmet]iv| ne:

si ngl eé%i’%:@g& AR d T | adlias & hari; 'V(F#Kg E"cﬁ‘y'bm‘ﬁdlf’xmr%

( benzyiioxpbenyérathine. RMSSAPOER(-) e/D 3. D(MBN) chidrifemattbm) detected.

di met hoxy- NN- di et hyl net hanam ne 5. 3? n, 39.03 mvol) and ethanol (100.1
m). A few drops of TFA were add he reaction was heated to 50 C for

4 hours. The reaction was cooled to anblfent tenperature and concentrated.

The crude product was used in the neX ut purification. [00495]
Step B: Preparation O (Z)-N -(4-(ben |n-2- 1), N h
droxyformam di ne: A 100 nl, sithgl e- hélck, round orred fl ask was charged
with (Z2)-N - (4-(benzyl NW' H CJyl) N, N—d? t hyl f ormam di ne (7.66 g,
30.0 mmol ), hydroxyl amn ' hl aride (2.40 g, 34.5 nmol ), propan-2-ol
(33.3 rﬂ) and THE (5 rﬂ) 'ﬂ1e r ctNon was heated to 50 C for 7 hours,

! QgL ter ed.
1h, %E ﬁa:rlle 5to provi de
t he product ilydrgoxazal3avligninaznligs 7-{gn ylo:y)
f1.2. 4igosemzol Of?rqﬁlr@j Mdraihgeto mIrpradeu@eoacamﬁplanmdrsi:@ez@?mﬁ%r&‘s- 18.9
mol ) was -added dr sol utio
(benzyf§ ﬁ'ﬁ%@cd 4 -@IﬁW‘H‘M‘S@P‘@Bﬂ%ﬁaﬂﬁdneM?Ml &) 7 A0IMH in THE
(180 niigtectand the m xt ure was cool ed to O C The ice bath' wasthen.renoved
and the reaction was stirred for lgﬁg% The reaction was concentrated to
about 15-25 ni, then poured into Eﬁﬁ“ f iced 1 M NaOH The nixture was
stirred for 1 hour. The resulting white jsolids were coll ected by
filtration, washed wth hexanes, and dp+eg hi gh vacuum for | hour to
provide the desired product. [00497] ) O |Preparation of |
1.2.41triazolorl.5-alovridin-F&ol: AN25D"nlL, s n;gJ)\e neck,

N

N 1.2 4ltriazolof 1.5-alpvridin-7-vloxy)-3-methylphenyl-N6-(4-methyl-4.5-

dihydrooxazol-2~vl)quinazoline-4.6-diamine

[00504] Prepared according to the procedure for Example 1 using (R)-2-aminopropan-1-
ol in place of 2—amino-2-methyipropan-l-ol and 4-([1,2,4]triazolof1,5-a]pyridin-7-yloxy)-3-
methylbenzenamine in place of 3-methyl-4-{2—methy]benzo[d]oxazol-S-yloxy)benzenamme MS
APCI (+) m/z 467.3 (M+1) dctected '

Example 34




round-bottonmed flask was charged with

7- (bony]oxy) [1 2,4]triazolo[],5-a]pyridine (3.20 g, 14.2 mol), Pd/C
(0.756 g, rrm)l) and THE (125 nL). The reaction was stirred under an
at rmspher‘%oaqmﬂﬁz??’bgen for 16 hours, then filtered (GF BEB&ISI006A4H431
concentrated to a white solid. The solids were titrated with Et OAc and
collected by filtration to provide the desired product. 109 WD 20071059257
PCTI US2006/ 044431 [004981 Step E: Preparation of tent-butyl 3-

hl oro-2. 4-di fl uor obenwat e; A 125 n1_ Si T ol -neck round bot%orred flask was

char gl80$51 h di -Ster  -dut BHegeaR 2f by 1),
3-chl %@mﬂ@mﬂ@@g heBhRE%! Mcﬁl&r@? meé@aeco bwﬁn@l\ﬁ&@mﬂ) The
reacti gn_was heated_ taqg 80 faqr. 48 hours. After. co |ngto arrbleEl

t enperGl-Hfiiriazolpll, 51“1!%’&‘91“0?15’ -Zimetiy IgnZRNARIng o R 3 ag RAHASMERPIE0ac. The
aque o Ugpyitis-e- ﬂ@@)mdﬂ@qmﬁe\/\nth . Et OAC and the conbr ned organi ¢ phases

concenPSig 't o Y5 B bt Bstep F

Pr eparmbthlohdiylaific huamrm :mlmfsb nﬁbaraﬁumdbmargedytwyxw-

hl th t ent - but yl
5 chl G2 AEaf T Safianty b s %%Een B0l hydrochloride
(1,2, 4(]3t1r1r?gzrol40$ i boxs-bidyelo[3: 001héand (046534 i), BAE ml)) cesi@ShydiaGdy bonat e

0.413 § The reaction was _heated to 80 C
for " Tompinicals @8 go bt 2 Mot OVIE L2 gl The REctoB A R SoPF S Tl
col | echdgk, tmenfddoteﬂablr@crmaﬂpdaatﬁﬂefanadjtme Wit 20 nfINsOWaeN I TAS Mixtul Wid Ng W th
gradi en 0% Et anes to 50% Et OAC/ ggﬁnes to eJ t#de the desired
pr oducf“"‘?é?f B BEeeipitpig yvag policcted by filtration, wash Water and
4411. 2aiflitied tazpaimelz $0 gbpme itle Eémpount @X W kacBmRithitfuee=2MS APCORP b9 ac d: A

25 m &‘Qgﬁ S charged with tert-butt’
14- ([1 ]dF Io[1 5-a)pyridi'n-7- yloxy)- 3 chl oro-2-fl uorobenzoate (0.060

g, 0.16 mmol) and dichl or onet haneExainfle 8%). The reaction was cooled to O

' C, and 2,2,2-trifluoroacetic acid (0.50 , 0.16 mmvl) was added. The
reaction was stirred for 20 mnutes, thepiwapned to anbient tenperature,
stirred an additional 3 hours, and the nce trated to provide the desired
product as a col orl ess orIy resrdue NH. Preparation of 441

2.41triazoio[1,5-a] Qri XY).- 3 chl oro 2- Ly robenzenani ne: A vi al
was charged with 4-([1, ;—lg‘;az L Na3pyr|d| n-7-yl oxy) - 3- chl or o-
2-fl uorobenzoic acid (K009 °/ triethylamne (0.1223 m,

0.8776 mmol ) and DVF’ (1 5 rrt) Di phenyl hosphotyl azr de (0 1630 rrt D. 7313

mol )y G fie 24 trinzelof bialpyridin-Andex g & § 2 oHpG=ian 3

hours, then water (0. 21 I4ﬁd|?| h%ded The vial was seal ed

and heat ed to 100 'C for our en coo e arrbl ent tenperature and
[00507) Step A: -N'-(4-(3 1silyiox d

ethylpropan-2-yhthioureido)- ophenyl)-N.N-dimethylformimidamide: Prepared
according to the method of Example 1, using 2-an'1ino-3-(tert-btjtyldiphpnylsiIylosz)-z-
methylpropan-1-ol in place of 2-amino-2-methylpropan-1-ol.

[00508]) Step B: Preparation of N4-{4-{([1.24)triazolof!.5-a]pyridin-7-vioxy}-3-
Iphenyl)-N6-(4-((tert-butyldiphenylsilyloxy)methyl)-4- 1-4,5-dihydrooxazol-2-
ylquinazoline-4.6-diamine: Prepared according to the method of Example {, using (E)-N'-(4-(3-

(1-(tert-butyldiphenylsilyloxy)-3-hydroxy-2-methylpropan-2-yl)thioureido)-2-cyanophenyl)-

N,N-dimethyiformimidamide in place of 1-(3-cyano-4-
((dimethylamino)methyleneamino)phenyl)-3-(1-hydroxy-2-methylpropan-2-yl)thicurea and 4-
([1,2.4]triazolo{1,5-a}pyridin-7-yloxy)-3-methylbenzenamine in place of d4-(imidazo[l,2-
alpyridin-7-yloxy)-3-methylaniline.
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poured into 1 N NaOH ice. The reaction was extracted with Et OAc, and the

organic layer was dried, filtered and concentrated. The residue was

purifi ed\kﬁ‘ 5 @g chromat ography, cluting with a gradient from 100% Rt CAc

to 10% A8 OH) MeOH/ Et OAc. [00502] Step 1: PrepRERUSP6HI4BY- ( 441

1.2.41triazolof |.5-alnyfidin-7-yloxvl-3-chloro-2-

fiuorophenyl | - N644, 4-di net hvl - 4, 5- di hydr ooxazol - 2-yl ) aui nazol i ne- 4. 6-di am ne
Prepared accordi ng to the procedure for Exanple 1, using

4([1 2 g@l' azol o[I 5-a] | yr| di n-7- ), 10, WO 20071059257

PCT/ USt88@N 0444 5% Pcﬁ? orfgepRmtion o ofl, (A:2 il Aastliciazols 2 -(2-m

et hy| brRHolbH aziAd ANl X6 Re e RA-NBHE4. SMEh g xa£d1 rﬁstﬁ&:%l'?"l(ﬂwl\'%'\l 0 N 3
'

R (. EE18mansl, R e M s M@%aﬁ%ﬂ 1 BIUHoR of P URATEAA
[N(6)6(5 33 1&h§;§é$%3ﬁrg§3¥lﬁhMQnﬁ€:aﬁﬁhtﬂty!ﬂ:&t&nﬂhﬂﬁéﬁbmbﬂh? -rﬁes.tﬁjr:]lm J ne
2, 4- di %hl ﬂ‘if?g‘aé"]g%?gﬁqi'&"l‘%ﬁ'g%# 8‘dfaﬁ"i5qp££g6eﬁd ggﬁhl @'“4 f oF'&geﬁE%i c acid.

|VS APCi-eaénb)l \niszstﬁﬁﬁ for BMidurs afie tifht lcentrtadp| Fhe3@sidud\wias Ipbkified biN ﬂa&h N

f4 met IF-N'P g i'%g‘ggg{ﬁtbéﬁf"%fgzﬁ{ lth?léﬁ)yﬁ?'aﬁf 28/"'0?‘3 %4% l‘F’repar ed

accordcm@mﬁdmhsmwﬁmzewﬂgr@/@wwl using (R)-2-am nopropan-I- ol in
pl ace of 2-am no-2-net hyl propan-| -of Qa)l g

4-([1,2,4]triazolo[i,5-a] pyridin- % 7 3- net hyl benzenam ne in place of
3-net hyl - 4- ( 2- net hyl benzo[ d] oxai oI %I 0)8/) benzenamne. M5 APCl (+) mz

467.3 (Mtl) detected. Exanple 34 0 \C
N.
7o HN W)

[00510] Stép A: . aration of 5-(2- 0: oxy)qui in-4-ol: To a solution of 2-
methoxyethano! (0.528 ml, 6.70 mimol) in DMA (6 mL) was slowly added 514 mg of a 60%
dispersion of NaH (0308 g, 12.8 mmol), and the reaction mixturc wes stirred at room
temperature for 30 minutes. 5-Fluoroquinazolin-4(3H)-one (1.0 g, 6.09 mmol) was added and
the reaction mixture was heated at 80 °C for 2 hours, The reaction was concentrated and the
residue was suspended in EtOH (75 mL) and then filtered through GF/F paper. The filtratc was-
concentrated to afford the desired product as a yellow solid.
[00511]  Step -B: Preparation of 4-chloro-5-(2-methosyethoxviquinazoline: Prepared’
according to the method of Example 15 using 5- (2-mcthoxycthoxy)qumazolm-4-o] in place of 4-
hydroxyqguinazolin-6-yl acetate. '

[00512] Step C: at] of N-(4-([1.24)triazolof1.5-alpyridin-7-yloxy)-3-
ggeﬂnx]ghenylhﬁig-mﬂhgx}ﬁhgxﬂguimﬂgA—m‘;ng: 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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[00514] The foregoing description is considered as illustrative ouly of the principles of
the invention. Further, since numerous modifications and changes will be readily apparent to
those skifled 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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in the following clains are intende,gbnto specify the presence

X A

RN\ \l

R?, ’
'S
B Ny /)[
I

or a pharmaceuticaily acceptable salt thereof, wherein:
Ais O, C(=0), 8, SO or SOy;

G is N or C-CN; L
B represents a fised 6-membered aryl ring or a 5-6 membered heteroaryl ring;
Eis
12
] (R )j . (Rw)j
T, 0
N
N p [P
'D:-"&DZ , Da-..DZ ,

12)

SRy R,
| K ﬁ’.l K
/ ” S o8
Dﬂ--[{/s ’ D“‘ﬂu]_‘)’{’t ’
XisNorCH;

D', D? and D? are independently N or CR'%;

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 DY, D?, D and
DYisN;

R!is H or alkyl;
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of stated features, integers, conponents, or steps, but they do not preclude
the presence or addition of one or nore other features, integers,
conponents, steps, or groups thereof. 150 WO 20071059257 PCTI US2006/ 044431
Wiat is claimed is: 1 Aconpound of Formula | R2 \' | AE RL R3 MGBI11 J |
or a.pharnaceutlcally acceptabl e salt thereof, wherein: Ais 0, Clam, S
SO or 502; Gis Nor C-CN B represents a fused 6- menbered aryl ring or a
5-6 menbered het @aghaRy) is mﬂwgndem!af hal@mscy(amzl)tro, tfifluommzethy 1, Blithpgonsethyl, (R12) 1

fﬁggpéﬁéz)njt I y%m%ylmﬂéomlgﬁh&%d[)@pﬁ%g&n e eﬁgent Fthg%{l o?%%'R gsﬁdagg is O,

S, or NR2, WL eCHR!”, HEEDORBNNRICIOWR 2 an@CIIS)Ri s -NBI'SGRY -SGNR'BY, -D9 and

iD:sLON?reR' [ Ing orégﬁé )};_F&)ﬁlklsﬁﬂl XrR! v&l@ ﬂlﬁk@t_Nheéﬁ&Cﬁ)@&u%ﬁa, C R:slpq allgﬁ and D10
alkenyl, alkynyl, saturated or partially unsaturated cycloalkyl, cycloalkylalkyl, -S(O),(alkyl),
-S(O),(CR"R'),-aryl, aryi, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially
unsaturated heterocyclyl, heterocyclylalkyl, -O(CR"R");
aryl, -NR"(CR"R"),-aryl, -O(CR"R"),-heteroaryl, -NRP(CR"R")-
heteroaryl, -O(CR"R"*),-heterocyclyl or -NR"*(CR"R™),-heterocyclyl, wherein said alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and
heterocyclylaikyl portions are optionally substituted with one or more groups independently
selected from oxo, halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NR“SO,R"®, -
SO,NR"R"”,  -C(OR”, -C(O)OR”, -OC(OR®,  -NRPC(O)OR",
NRPC(O)RY, -C(O)NR"R", -NR"R”, -NR"C(O)NR"R", -NR"*"C(INCN)NR”R", -OR",
aryl, heteroaryl, arylalkyl, heteroarylalkyl, saturated and partially unsaturated heterocyclyl,
and heterocyclylalkyl, and wherein said aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl or heterocyclylalkyl rings may be further substituted with one or more groups
selected from halogen, hydroxyl, cyano, nitro, azido, fluoromethyl, difluoromethyl,
trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and partially unsaturated cycloalkyl,
saturated and partially unsaturated heterocyclyl, NR”R" and OR";

each R® is independently Q, Z, halogen, cyano, nitro, alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl, heteroalkynyl, saturated or partially unsaturated cycloalkyl,
saturated or partially unsaturated heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
triflucromethoxy, difluoromethoxy, fluoromethoxy, trifluoromethyl, difluoromethyl,
fluoromethyl, OR"”, NR"R'®, NR"OR", NR"’C(=0)OR"”, NR"”C(=O)R"’, SO,NR"R",
SR, SOR“, SO,RY®, C(E=OR®, CEOOR”, OCE=OR”, CEOINR'RY,
NRPC(=0)NR"R", NR¥C(=NCN)NR'"R", or NR"C(=NCN)R",
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, triflucromethoxy, difluoromethoxy, fluoromethoxy,
trifluoromethyl,  difluoromethyl,  fluoromethyl, OR', NR"R', NR"OR",
NR"C(=0)OR", NR"’C(=O)R", SO,NR"R'®, SR",
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151 each R2 is independently hal ogen, cyano, nitro, trifluoronethyl,

di tl uoronet hyl, quoronEthyI fl uor onet hoxy, difl uoronethoxy,
trifluorgggE iagmdo - CR15, -C(ORS, -CCOORL5, -NR 4C(OOR 8,
- OC( O Rj LR -SOZNRSR' ~ NRI4C(O R s, - C{ OPRIRUSRA0G/044431

- NR15C( O NR 5R14- NR 3C( NCN) NR 5R14 -NR1sR14 al kyl, al kenyi, al kynyl,
saturated or partially unsaturated cycl oal kyl, cycl oal kyl al kyl,
-S(O P(al kyl ) -S(0O p(CR13R14) g aryl, aryl, arylalkyl, heteroaryl,

het er oaryl! al sat u rt| al I unsat ur, d he erocycl yl

ot S SPl ORI EERIORE, QoI AR o) BRECTONRSRYR 3R 4) g
het em’ﬁa =NC] Wéﬁcﬂ)ﬁﬂ?r(eacymkynﬁw byt: (ﬁ@ cl yl or

-NR' 5( RlRa ghet eroc wherein said ggé%/% al kenyl ﬁ

cycl oaI kyl° r*% S-6nem ‘F Pm‘ﬁ‘é&"‘é‘f"é'&gff’“‘aﬂ fﬁé“y?‘cl yl and

het erfamy N, 9 8 S(Yhnmztdnﬂ%ﬁbsﬁhﬁcd)@&h MEMJSMD of 1Nauwdwmr&m m‘nie cRic,nor e
groups, | ndependentl sel ectrﬂg m oxo. hal ogen,

tri f Iaefowkareiyeptionelly adridnis Ytarq(FpQIGWHE%d& o5 CRR M\IP?l‘éSOZ Rle, -
SO2NRI S8k A; MG ONRIRS(GIQRORTO 5 NRER), R:@st%@ ORCD,R’, MRBFEOLR! S
ath A

;uca:'g 2 5&5?”1’%’7"\@%? E}ﬁv W&%ﬁ %“%’?ﬂ I's]é’f o a‘f“ldl%ltf’%‘tlﬂfﬁggtr at ed

hete rxomy tﬂeyim-ogea ratbnh 6 @hivhythey bl deathedafofin wise g iGimembérea rrmb; ,oph@iaasfoar yl,

aryl al kyl . ter,o | al het er Lyl 0ocC | al k rlngs may be
Ut replaing FioF o agignehiesranBierspRees, Am & LS, S s Mbieyigok

hydr (m;g pitrogeRmdom Iprdset, is aptnd&,llyfsbhﬂhtﬂﬂbﬁvhy la,CieC{ hlltpl groejp yd which rin g

trifI enyl | k aturated and partially

unsat ?ﬁ]cs?%c ogloggbm?o%i u{%‘aﬁnggx §¥ntue Tral | y unsaturated heterocyclyl,
NR15R13 and OR s; NRé‘ach R3 is mdependently Q Z, hal ogen, cyano, nitro,

al kyl, al kenyl, ﬁL&lynyLl het er oal kyl , het eroal kenyl het er oal kynyl ,
saturated or urat ed cycl oal kyl, saturated or partially
unsat ur at ed het er ocycl yl, aryl, arylal kyl, heteroaryl, heteroarylal kyl,
trifluor or[gishoxy, dirf| uor onet hoxy, fl uoronet hoxy, trifluoronethyl,

difluoro hyl uoronet hyl, ORS NR 5R16 NR150R6, NR15C(=0 OR 2,

NR15C( =0 SR15, SOR15, SO2R15 C(-0)R15 C(-0)ORts OC(-0)RS,
C(-0)NR 5R16 NR 5C(=0) NRlG;EB NR SC(=NCN) NR16R17, or NR SC(=NCN) R6, wherein
sai d gekyl, al kenyhpa aI yny heha,r oafk“kyl het er oal kenyl , heteroal kynyl,

cycl ogﬁw he R?ro N kyl, hdty ryl ,aﬁd het er oar yl al ky!
are optl on st tu d WI th o) e l:t;d_p_,re gripup 'nig.ependent ly sel ected
from haM ogen, ‘5‘;‘(0 cya A W N and

Y

RE W2
and tautomers thereof;

W and V are independently O, NR, $, SO, S0, CR'R?, CR*R’ or C=0;

W2isOorS:

Y isS, SO, SOz, CR'CR?, or CRPR’,

provided that when W is O, NR, S, SO, or SO, then V is CR’R®, and

when V is O, NRS, S, SO, or SO, then W and Y are each CR*R’;

R® is H or C;-Cs alkyl;

each R, R®, R® and R® are independently hydrogen, trifluoromethyl, alkyl, saturated or
partiafly unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, or heterocyclylaltkyl, wherein said alkyl, cycloalkyl, heterocyclyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl are optionally substituted with
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nitro, alkyl, alkenyl, alkynyl, heteroal kyl, heteroal kenyl, heteroal kynyl,
saturated or partially unsaturated cycloal kyl, saturated and partially

unsat ura rocyclyl, aryl, arylalkyl, heteroaryl het er oaryl al kyl ,
trifluor ﬁ@?@?@z% f1 uor omet hoxy, fl uoromet hoxy, tri fl‘GEﬂkSﬂ@Mﬂﬁﬁil

di fl uoromet hyl , fluoromethyl, ORL5, NRL5R16, NR 30R6, NRL5C(=0)CR g,
NR15C(=0O) R1fi, SO2NRj5R6 SR 5, 152 WD 2007/059257 PCTI US20061044431 SOR' S,
SCPR15, (O R 5, C(-O ORL5, OX(=O Rf5, C(=0) NR SR16, NR75C(=0) NRLfiRi7,

NRi 5C(=NCN) NRf 6817, NRL5C(-NCN)R 6, (Cl-C4 al kyl )NR Rb and NR35C( O) CH20R;

or Rrier moke gronpsindependantly eqlentsdciirgra Om,rlglOg@m tabiivh |aﬂfgﬂﬁr ghynyl tsetueptddet er oat ons

5 P s, S i b gl L

a C( —ayrloghkalalicyl, Moyane, Ko, ORERNE R‘R/BSRS, @(=0 aPRR", I\/mﬂls:mthﬂﬂRS( Oa_ 2R

S( O aghiRBRA g.pﬁ’ﬁ ) ,Z,Cgﬁﬁ MEEBRM‘ £iptR, R, Re
and Ztﬁare |ﬁt(ltlle em%r'ﬂﬁﬁg/ ﬁih(gé')‘!'?‘gll - al k oroygb tog\é\%er Ell:yvmth the
Ni t r ORERORY IR FPWW&F@'&‘Q% st m a 5 or 6-menbered ring

opti onal | yor REQAY RFNtbpdiner with the A8Ith WARA! thd) Rk EaBRAQ B 81386 6GReriten® N 0, S,
SO and S02 in, which any ring nitrogen atom present is optionally

subst fabecEdickingh a C1-C4 al kyl group and which ring may optionally have one
or two OXorbis ramra%awhﬁumt b&%nh&m Mﬁ@l ;fr anéynyi \Saturatdd §r B&nany Zis
e

sel ect ed from a Ron i YN Re N \>N

and WsYRRieg Fysioally ’aﬁ‘iﬂ'fﬁ%%ﬁé‘iﬂé“!f we*fa@mted W@mywwlaw@clpﬂhaéﬁ%wd@mu y 0. NRS,
S, SQirylai®1, Wefdrdaryl,Gitdo@ilalkl, hetdic§EMaRyl, -NRPSOR' -SONRURE, -C(ORY,
-C(O)OR’S, -OC(O)R"S, -NR'SC(O)OR“, _N-RISC(O)RIG’ -C(O)NR""R'S, _NRISRIG,
NR*C(OJNR'RY, -OR", -S(O)R”, -SO;R™, or SR', wherein said alky], alkeny, alkyny},
cycloalkyl, heterocyclyl, cycloatkylalky), aryl, arylalkyl, heteroaryl, heteroaryfalkyl, and
heterocyclylalkyl, are optionally substituted with one or more groups independently selected
from oxo,. helogen, alkyl, alkenyl, alkynyl, saturated and partially unsaturated cycloalkyl,
saturated and partially unsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro, trifluoromethyl,

difluoromethyl, fluoromethyl, fluoromethoxy, diflucromethoxy, trifluoromethoxy, azido, -
NRUSOR' -SONRPRYS, -CORY, -C(O)ORY, -OC(OR'S, -NRC(O)OR", -NRIC(OR,
-C(O)NRR, -NR¥R'®, -NRC(O)NR'R", -OR", -S(O)R", -SO:R'%, SRY, aryl, arylalkyl,
heteroaryl heteroarylalkyl, and heterocyclylatkyl;

0 is hydrogen, alkyl, alkcnyl alkynyl, saturated or partially unsaturated cycloalkyl
saturated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryi, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclylalkyl, -NR'’C(O)OR'®, -NRY¥C(O)R', -NRYRY, or -ORP,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalicyl, heterocyclylalkyl, are optionally substituted with one or more
grou;;s independently selected from oxo, halogen, alkyl, alkeny}, alkynyl, saturated and paﬁiaily
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, cycloalkylalkyl, cyano,
nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, -NRVSOR!® -SO.NR'R', -C(O)R', -C(O)OR', -OC(O)RY,
-NRPC(O)ORY, -NR'*C(O)R', -C(O)NR“RY, .NR¥R', -NR'"C(O)NR'RY, -ORY, -
S(O)R", -SORY, SR', aryl, arylalkyl, heteroaryl, heteroarylalkyl, 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 heterocyclyl ring optionally containing one or more
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Yis S, SO SO, CR7/6R, or CReR9, provided that when Wis 0, NR6, S, SO or

SO, then Vis CRSR9, and when Vis O NR6, S, SO or SO2, then Wand Y are
each CRR9; e is Hor C-C6 alkyl; each R6, Re, Ra and RO are independently

hydr ogenVOM¥S3%oret hyl , al kyl, saturated or parti alBGI/UREMYU#M g

cycl oal kyl, saturated or parti al I y unsaturated hetcrocyclyl, aryl,

aryl al kyl, beteroaryl, heteroarylal kyl, or heterocyclylal kyl, wherein said

al kyl, cycloal kyl, heterocyclyl, aryl, arylalkyl, heteroaryl,

het er oaryI al kyl , and het er ocycl yI al kyl are opt | onaI |y substituted with 153

VO 208MitiEsiETréEins 3GR086Ea N T S, §0cS0r ambNE® ,Q¥icangis said darbesydbneddy sel ect ed

LLS?’[ ﬁé&??%ﬁcycgpgﬁe i‘%ﬁﬂé half tur a? eg %k%da}ﬁrl "éﬁ’%ﬁ Bﬂ;seﬁ d?gﬁuelagﬁs%léec?%jlczcl yl,
cycl loﬁ'blhybm, Kplogen,yalipl, alitenylo alkgmyls sathRisS RIG, pStially u&a@'ﬂﬂt CySGRIRLS,
d[%fu%hﬁa’?mt r H.‘%g{r%%b cwzlim gﬂ"{yl Eh t’eroar yt anruil y’I kyl ,

het er difiugnogiethy! ﬂwmﬁwleﬂw?mww, wﬂuomﬂMyamtRmthwdww t he atom
to whipghs 4y @fﬂﬁ%ﬁ]!ﬁhé@ﬁ%ﬁ aby L q“"f?‘ﬁ&“ﬁ"ﬁ“?‘ﬁgﬁ‘ﬁ&&gfﬁf}’ yclic ring; R7 is

hydrogen pden, .cyano, nitro, saturated or
partially Omﬁsaﬂdlrfat W@%WHHI%WOW@UWM@% a‘paﬁaﬂaﬂdl fprmrs Attar ¥ ed

het er cJ%R:Tc?é | al kyt,
het er @%@“%F"‘{‘ Jfegeed o fadlly wnshiniled cRIQHIEH 'J 3 190 b, prtoh >e)Rrsy
NR scemms mloscwefmmoeel meweseemm m%cﬁ %@mw NR',

- 3( IO) thﬁ'elln ﬁ%gﬁb& cﬁ'f amRheterodits Ehy sub%hﬂﬁlﬁﬁly\tm} ﬁﬁfl(h}z‘{‘Horc y

cycl oa eterocyc cl oa ar a , heteroar

hgt er 8‘5’!“%“1 infigpen m&ﬁd"“ﬁﬁ@?‘é&ﬁ%l'&?h’&? Ml alken %p‘i“l‘w spprated3ad partislyd \>I/VI th one
Or N0 ifsafiAiS cloakgh eatieitdd dad Fahany ﬂﬁbatui-dtﬁm@é@ml)maiy@m lalk§d, kydno, al kenyl ,

al kyn ], sat rate nd ,partiall sat ur.a ed clo sat urat ed and
parti é"loy ﬁ'd ﬂ&" Yyl luopamatydy ‘I’ R °"yeya'|‘f1“°Fﬂ"'E Py, .

tifl ummmintwiuxy, ahidd, uey, CORE} NRPR'Y SRYY aete:bh-wl.,mﬁlhlugr hemolgtalkyl, and
d|f| u romet ng% ’ tifluoronethoxy, azido, - IR5S50t'6 S2NR5R 6. -C(OR s,

R15, NRISC(O ORI S -NR 5C(O)RI 6 -C(ONR7SR 6, -NR RES,
NR15C( o) I\RlﬁRlaﬁd RgCEgethel‘S(vQ) Rﬂ6 aﬁa&]da which By’ aredsttabhedafoythad BYib, 10

1 e AP i, SR RN Wit i
oontammg one or more additional hctcroatoms selected from N, Q, 8, SO, SOz and NR6 :
wherein said carbocyclic and heterocyclic rings are optionally substituted with one or more
groups mdependcntly selected from oxo, halogen, alkyl, alkenyl, alkynyl, saturated and partlally
unsaturated oycloalkyl saturated and parually unsaturated heterocyclyl, cycloalkylalkyl, cyano,
nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, aryl, OR', NR¥R'S, SR'®, heteroaryl, arylalky!, heteroarylalkyl, and
heterocyclylalkyl;

or R® and R'C together with the atoms to which they are attached form a 3 to 10
membered Qturated or partially unsaturated heterocycly! ring optionally containing one or more
additional heteroatoms selected from N, O, S, SO, SO- and NR®, wherein said heterocyclic ring
is optionally substituted with one or more groups independently selected from oxo, halogen,
alkyl, alkenyl, alkynyl, saturated and partially unsaturated cycioalkyl, saturated and partially
unsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro, triflucromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, aryl, OR", NRR",
SR'*, heteroaryl, arylalkyl, heteroarylaliyl, and heteracyclylalkyl;
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saturated or partially unsaturated heterocyclyl, cycloal kyl al kyl, aryl,
aryl al kyl, heteroaryl, heteroarytal kyl, heterocyclylalkyl, -NR 5C(OOCR s,
NR 5C(O R16, -NR sR16, or -ORl$, wherein said alkyl, alkenyt, alkynyl,
cycl oal kKO 200U eyl yi, cycloal kyl al kyl, aryl, aryl alRGV/US20pQ444Bar yI |
het er oaryl al kyl , heterocyclylal kyl, are optionally substituted wth one or
nore groups independently selected from oxo, hal ogen, alkyl, al kenyl,

al kynyl, saturated and partially wunsaturated cycloal kyl, saturated and
partially ugaat urgped heterocyclyl, cycloal kylal kyl, cyan, nitro,
trifluorofeRnynd R f fagsthemstithythe afomsooowkicthfiicy are gached tfraxp, 3 to 10

di f | yeuaoieRl ' REEiRax D1 : ,
T Of R c'*?‘*éﬁ%‘ﬁa“é?’h{dg" e '?@F‘?lsg%f'é%ﬁ %ﬁq"%%lc’%g'%p%@%f%?w 5Rr 6
_NRr Bifigional htroatomy Lfrom Ny@, §, SO, NR”, wherpinsgid cychie ying

ary! gt byfional\e hubk@iatelt | with 8h€ 6P Rfo¥d Sblipd indépRflddnay QLIRGKE 'fﬁbhﬁbagdl ![hglo%n, R6 and R

together with the atons to which_they are attached forma : nmenber ed
sat urtlivbplisnyly alikyny; samurgied And, partially Hosatwrateg cpsipalkyin satumsted nd | pasiallynt ai ni ng
one Ginsdt@hed Addrod¥Rlyl0 iclRaRshikyl CEiddo2 00Rd,04rithitomalidh, t difsomBayer oat ons

selected fromN, O 5 .. 002 and NRe, wherein said carbogycligc,and
het e rﬁiﬂmwmﬂ?&“ﬁ?‘@‘% &t}welt'ipxguﬁ?‘g@?@f}’tcgﬁx% “F‘HJ"O ﬁ@’?’oﬁ%‘) oS §r ou ps
i ndersiﬂﬂgab}ogryﬁahmkﬁfhetﬁbﬁmamyp,anghbte@efcll ylfk*lyl , al kenyl, al Iéynyl .
saturated a rti,a nsaturated cycl oalLkyl., satyrated an artially
unsat ur at %%hgtpir’%d p%ﬁ‘&“ék}e?%?ﬂ?ﬁ’yf’ Ry [1HF0, HB‘?""m‘“‘H‘ryg, g‘?‘P?rPF‘G@V%rret hyl ,
di f:ctﬂllbmmﬂyll | fluotomstiediss Ih&iflm:'ffahamE)1@_»)‘];'!E;I'fh’r’ltlxib:5 y%mdléddyuoﬁﬁﬂ@t hRY, l-OR", ! al kvl
tri et 5 Q [ LEr0arl. 'yl al kyl
het er'gg‘{’l% aﬁ@é%nﬁ&@&@%ﬁ%%rﬁ%%”ﬁﬁw lg' e4 (%Rt h the atons
t 0 WhOED)NRITRM, R “(ONRER' Y, oNRIPEQICKINKIER M aNIISR 4 ikl alkertydchliomypar ti al |y
unsat ur a cvel oal kyl or .heter clyl ori oRt.J | | \apis0g one or
nor e s&é‘ﬁqttﬁ%ld?{néfmﬂét'@ %scygg’f'@@ 8@‘?“!‘8’#&“%," %t(bgﬂﬁlg@/ '%@m&ﬁdB‘N ,  Wwherein
sai d ardy hgl wolldlicyl drederbai b heteyoahyilatkyl, sagsated er partallynaishiyratedimterdoytiell Wi th one
or mqr [ i nd gt | v sel ect 8. fik , h 1mal Kyl i kenyl ,
al k%&mcgg?qféﬁ%‘f ed 'éggﬁpgﬁ“\ %/Wl??/ elﬁ%s&%r@ﬁé%’ycl g%‘?‘%yl ) )%Q%Pg?'gd and
par t i MR'YCRABY) hetoramty lh e t-OCCR VB Yythetemeptiplal k| aNRYCRER py-hetenicyelgl,
trifl AVl 1 di r yl r : t t :
ot 11 USRS o b, S LyciSelifhy U o) LR Blbrvat s
het ertetargdyslylangd| hetekadyelyladityd poriiops &k loplionaliy dubstiestedr witly oheybramtrg grouper  Re and
RO to ' %Qpﬁqﬁp t | C ey . - f 10
nenbelrg‘g%glg{aeflqﬁ té"%‘e or pa%ﬁ?‘ﬂ?fgﬁhgﬁrﬁ’f é}'%%@%ﬁ%J ng’ %?%@F%P%’%’/cl yl ring
opt i ariflbrgmethoxyt adzidon g-NRESQ:R o r¥ORRIR T orHIOIREL CERORE, sOCLRIRET from N,
0. S.NHPc@EIBREN NMRFPCOR™;, CONR'R®, -NR'RP,  -NRCOONR“R®, -

-NRMCNCN)NR R, -OR ', aryl, heteroaryl, arylalkyl, heteroarylalkyl, saturated and partially

unsaturated heterocyclyl, and heterocyclylalkyl, and wherein said aryl, heteroaryl, arylalkyl,

) heteroarylalkyl, h'cbemcyclyl_or heterocyclylalky! rings may be further substituted with one or

more groups selected from halagen, hydroxyl, cyano, nitro, azido, flucromethyl, difluoromethyl,

trifluoromethyl, aikyl, alkenyl, alkynyl, saturated and partially unsaturated cycloalkyi, saturated

and partially unsaturated heterocyclyl, NR'’R">'and OR'%;

R and R" are independently hydrogen or alkyl, or
RY and R™ together with the atoms to which they are attached form a saturated or

partially unsaturated cycloalicyl, or saturated or partially unsaturated heterocyclyl ring, wherein

said alkyl, cycloalky!l and heteorcyclyl portions are optionally substituted with one or more

groups independently selected from halogen, cyano, nitro, trifluoromethyl, difluoromethyl,

fincromethyl, fluoromethoxy, diflucromethoxy, trifluoromethoxy, azido, oxo, OR®, NR'R®,
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wherein said earbocyclic and heterocyclic rings are optionally substituted
with one or nore groups independently selected from oxo, hal ogen, alkyl,
alkenyl,v§+F 9& saturated and partially unsaturated cycoai kyt, saturated
and parti (é W25t ur at ed het erocycl yl, cycl oal kyl al kyl PCEAS006/04443%/
tritluoronmethyl, drfluoronethyl, fluoronethyl, f | uor onet hoxy,
difluoronethoxy, trifluoronmethoxy, azido, aryl, ORB, NR'R 6, $Rrs,

het eroaryl, arylal kyl, heteroarylal kyl, and heterocyclylalkyl; or R6 and
R10 together with the atops to whjch they are attached forma 3 to 10
nmembeNBIOR amveoaﬁ” btR‘@eRt’,. SONRBASR'USOR e SORY SrHBUAGDIRL G-@0H onal | y

t | ected f N, 0, 5 SO
con gbgtﬂ%gp e| sal e %?(%?N-FI o r?m& i Ssg t(:a::oﬁal I ;Orsnubst ituted with
one or rmr%iag‘ilole rafieindentadently 1 alleyb alkgny rdmk(bewmlkygélmemﬂﬂqﬂuﬂl

| k d
a enu%atmyiamm of Prfithy? ksaRditq g*é;asuam 5%%%&{ g g&?ﬁﬁl'x%héém mﬁat urate

and parti a unsat ura terocy cyano, nitro

ot Pictoromssiinyeyseikylalioh et Rofallols beswpisyrproanftiods of mmslylaikyl
di f1 uaa&m&waamt ﬁtk&tw,oen%t hibalk anlhetemcfaunecycﬂﬂléﬁnanbﬁ@gl%

het eroaryl, ar het’eroaryl al t'erocycl yl
2007/ beteromyl, ﬂ:éroemwmaeqmwmwm opfignaliy, g'étsnémwﬂttn opg er atoatrrs to
whi Chgioh heRced! bR KR AReATETRRYAA, SRIdEAAY HRlcrMehji2! | Y

T
unsat Urat ed heterocyclyl ring optionally confal hing one or nore ‘additional
het er brteraatkynyd sabated aod pavtially Gnsas'ratem%eﬁ%ﬁerum@ angpartiafly, vasgfugated

het erﬁ&é‘r%ycfy hetei"oﬁﬂt hagéd, Yoxo| o] NptrY mtdnbomm‘eom'ormmmtb S

|ndep Lrom h n, .
sat ur S%a ng )§%ﬁsa§§)%t e@%ﬁgltogf séﬁ("&%d %E;rlpu ally
gnfs?t m&t@d)hh!:tz\m‘o NRI"R og(#oﬁmm"_adnhyjﬁ%mgm{: ni t FO, LI’I f1 uoronet hyI
i f1uoronet 125] 7 oro 0 | net 0
tifl uoronePt H%%;wog 8 aﬁr‘g)ﬂ 'E F’&a?m‘fwedg?rﬂ Al kyI
het er betenptydik ying ommnptmnﬁnipgloﬁb at kiple; addhmhal%@mamrmmapeddmnt NyoOhal ogen,
cyano Lt EQ,.  tr h d|f t.hy| tIuoronethoxy,
di f1ubr %ﬁ%ﬁ#ﬁ’oﬁﬂ% WHEHIT Sl horest ‘gg‘l" E’Pqé&i‘t?’ S“H’%C-}z‘_t‘ﬁge "ﬂd'%) T (OCRS.
NR 4Cqon m&mmam&gen,smwawﬁywmyn@@@amsm patﬁél@) NR15R 4,
NR13 R15R34 NR'3 R1 4 al kynyl ,
saturé%@é F?FXPF§W§%¥CN%F3F5 5%?&@%““ 'o F%@#ﬁﬁ@%‘qﬁm°
h S( O pite) ryzfﬂuomﬂﬂ@),p(ﬁm&%ém} dtupytlllmetl@rl,yl ﬂummbthb)ﬁyl dnﬂm-@nelllmxyd
eter a sat ur at y, unsat.ur roc
reter Bibrncliey, Bag D% R BRY bR B SEIBSNH, und
CRm&aﬁémmﬂﬁkﬂeroaryl -NR13( CR13Rj 4% het eroaryl , C(CRlSR ) g- heterocyclyl
or -NR'( CR%?@"Q:H d“&%{:&‘e‘é’%ﬂ'ma atom o which they are attached form a saturated or
partially unsaturated cycloalkyl or saturated or partially unsaturated heterocyelyl ring, wherein
said alkyl, cycloalkyl and heterocyclyl are optionally substituted with one or more groups
‘hadcpen‘ dently selected ] from halogen, cyano, nitro, triflucromethyl, difluoromethyl,
flucromethyl, fluvoromethoxy, difluoromethoxy, triflucromethoxy, azido, oxo, OR’, NRR,
NROR®, NR*CO-R®, NR'COR?, SO,NR’R", SR*, SOR’, SO;R’, 5-§-R", C(=O)R®, C(=O)OR",
OC(=O)R", C(=O)NR’R?, NR*C(=0)R’, and NR*C(*0O)NR°R’;
R¥is CFs, alkyl, alkeny], alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, saturated or
partialty unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, or heterocyclylalkyl, wherein said alkyl, alkenyl,
alkynyl, cycloalkyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl and heterocyclylalkyl are optionally substituted with one or
more groups independently selected from alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
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wherein said al kyl, al kenyl, al kynyl, cycloal kyl, aryl, arylal kyl,

het er oaryl , heteroarylalkyl het erocycl yl and heterocycl yl al kyl portions
are opti %p(ﬁ ‘%( subst ituted with one or nore groups independently selected
from oxo 8 Tcyan, nitro, trifluoronethyl, difluoPCHESHOIP44431

di f1 uor onet hoxy, azi do, -NRL3S2Rf8, -SOzNR $R13, -C(OR15, -C(OOR S,
-OC(OR', NRI3C(OORI8 NRI3 .(OR'S. -C(ON SRI 3 -NR15R13, NI 4C(O) NR15RI 3,
NRLA4C(NCN) NR15R 3, OR S, aryl, heteroaryl, arylal kyl, heteroaryl al kyl,
saturated and partially unsaturated heterocyclyl, and heterocyclyl al kyl,
and. hwhmnﬂ:bqwlsaihdatad Slhd pdmﬂmlmaatyrra;cdatwmikﬂysawrathéw patiallyainkatirated

or HEEREiRte, Aot EREIE Gl o, ORTSITRY. SRIOR. MECaR AR GO 1 O

f 1 uarSERNRIBA | Sm‘sfSQBr, ob@4RYy 1S-8-Ri\r G g*@)@for@éf@pw dDﬂZ@#O)RhI REFPNRBI kynyl
sat un a@Hﬁﬁ ﬂwnsaturat ed cycloal kyl, saturated and partially
unsatﬁa e ﬂeterogecl yb, Ne'R'" "and OR'; R 3 and R 4 are independently

hydrogen &F R& dqagqttlps vaihtheatems do ahichrthey am attached fonsa seumted sl t hey ar e
att a?ﬁﬁgﬂf GhéihRated ki l@lﬁq oPEatulﬁﬁbElto‘r %hﬁlﬂll}’ﬂﬁ&ﬁﬁlﬁtﬁf ﬁ'&erﬁ&%lﬂ%‘n? er@h Saturated
rti het er ocycl

or p |y unsat urate ri'ng, wherein said cycl oal kyl

and Heidetlidy eyjealind rand dicteregyelvb ptei emgmliy sybstitated \witly oRf ton rogre %‘i’“FﬁDr e

gr oup aﬂﬁwdwe&eﬂ SBHRC Ifathgks, OBy, OQRPD, HYMRPom@hyl! Odifibblofdetgl, OMet hyl ,
di fl uor f 1 uor onmet hyl , £l uor onet hoxy, difl uoromethox

trif |ﬂ9amﬁﬁh}¥.oﬁyo @iﬂﬁom@ﬁéoxmﬂﬁuow%@om iy w90 R/, NR'R",
pC‘|‘| a -GC" l%bﬁ' RC(“&)-'&{ SOZR'

NR” O r&iﬁc(ﬁgk%é‘l%wn Bevfiém‘ﬁc gﬁ#ﬁ%nt ly H aI kyI aI Egﬁw al kynyl |
het er oal kyhch REY &7 dbpendently th@geﬁ,abmayhnms &ifioadnadhyd, d'lﬂ@élbh:%HyM
T S o W T i YA e e
het er-GEyR'YLGIRPR ', -Mhécemmé%mcem R Nefsmry -scazhww ,-NRV‘clt@m‘kyl
et oSBT R MR ANRERY RO By R i e S Bt i ¢ one
or ntmﬂaratgt ciupstiallycapaetocheit dyy,loalkyb c?@dalltylaihyla#&l(@hp(alaﬂk eBD)(CRIRY hyrl |, -
ns Utk ﬂ@@@#@&"ﬁi%ﬁ et TS, St o BT, BipiBl R RS oyl 1
ary!  heteedoycighikyl,, HGBER “)parpl, ORNR'ER'PR ey )qwmb-om' iRbeterdity DORb,
SR RSB R g M ) R e R
R16 awlkrddh "saidoglkylh alkenyl; hikyind, ayaimnllmh avl, cinylatkgy hetemagtlt batéreatyhatkym a
heterocyclyl and heterocyclylaticyl p'ortibns are optionally substituted with one or more groups
independently selected from oxo, halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
triflucromethoxy, azido, -NRSQ,R", -SO,NR"R™, -C(O)R", -C(O)ORY, -OC(O)R",
-NR"C(O&OR“, . NRPCORYS, CONR®R®, -NR"R®, -NRMC(O)NR“R',
-NR“&J(NCN)NR‘SR”, ~OR", aryl, heteroaryl, arylalkyl, heteroarylalkyl, saturated or partially
_unsaturated heterocyclyl, and heterocyclylalkyl, and wherein said aryl, heteroaryl, arylalkyl,
" heteroarylatkyl, heterocyclyl or heterocyclylalky! rings may be further substituted with one or
more groups selected from halogen, hydroxyl, cyano, nitro, azido, fluoromethyl, difluoromethyl,
trifluoromethy!, alkyl, alkenyl, alkynyl, saturated and partially unsaturated cycloatkyl, saturated
and partially unsaturated heterocyclyl, NR”R" and OR';
each R? is independently C:-C,4 alkyl, saturated or partially unsaturated cycloalkyl,
trifluoromethyl, diflucromethyl, or fluoromethyl;
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het erocyclic ring optionally containing one or nore additional heteroatons
selected fromN, 0, S SO SOz'and NR6, wherein said heterocyclic ring is
optionally substituted with one or nore groups'indepe | ected from
oxo, haYe&W7O#2R3 |, al kenyl, al kynyl, saturated and pgefRéh%Q%Eﬂ at ur at ed
cycl oal kyl, saturated and partially unsaturated heterocyclyl,
cycloalkylalkyl, cyano, nitro, trifluoronethyl, difluoronethyl,

fl uoronet hyl, fl uoromnethoxy, difluoronethoxy, trifluoromethoxy, azido,

aryl, OR', NR Rb, SR, heteroar yl al kyl , heteroarylal kyl, and

het er ocyclRH B ey, R%P’ﬂ?i@eaﬁ‘deﬂglnﬁﬂcﬂé}ﬁdh@kew,tﬁm saiuraigs [oir mdﬁm they are

attaqﬂg&“% lgaﬁ,}ﬁg{&r pertRAY bh@hrded RS or saturated
or partia @EI un?at urat ed eterocycl yl ring, vvheirﬁel salgf’ﬂ Kyl , cycl oal kyl
and het er ¢ eref Retepagyplic tinghayingn1 -3 ringgrtrogsn atcgrscands

i ndengyg ?, aﬁ}m (jr@jrgm ogen, cyano, nitro, trifluoronethyl,
dlfluorone %ki quoronEth% quoronEthoxy di f1 uor onet hoxy,

trifluoroi% xiprme3 pofomer yRje T8 havige 16RAng NROEIAAS: NR CORb,
SOZNR'R',Jﬂ%Jm—, S02R", S—S— , (OR, C(=OOR, OC(-0)R, C(=-ONR R',
NR C( ) Rb, and NR @) NR R ; Rts is CF3, alkyl, al kenyl , al kynyI ,

het er oal ky® I8 1ng¢h PP ;I kenyl , bet er oal kynyl, saturated or partially

unsat ur at qﬂsg,ylcbogilokxl saturated or partially unsaturated heterocyclyl,
cycloalkylalky ary aryl al kyl, heteroaryl, heteroarylalkyl, or

het er ocycl%/‘F' sl]k;i »dpBetiend sai d al kyl, al- kenyl al kynyl, cycl oal kyl

sat ur at ed g opeéitd;al |y unsaturat ed hetem:ycl yl, cycl oal kyl al kyl, aryl,

aryl al et er par e roa aIk | an rocyclyl al kyl are optionally
substvg%flga’mﬁﬁlfi)ﬁ%pwg ‘?"5"“ &W&@ﬁﬁ’eﬁ’ﬂwysel ected from al kyl,

al kenyl , al kynyl, heteroaldeyl, het eroal kenyl, 157 WO 2007/ 059257

PCTI US2006/ 044431 het er oal yLA saturated and partially unsaturated

cycl oal kyl, saturated and rtwal I? unsaturated heterocyelyl, aryl,

het eroaryl, hal ogen, eb‘m AR Rb, NRIORb, NR CO2Rb, NR, CORb, SO2NR Rb,
SR, SOW SOZW S—S— C(ORl C(-OOR, OC(=OR, C(=ONR RY, NRag=0) Rb,
NR C( =0) NRbRe. R R18 together vm'th the atons to which they are
attached form a sg 3 r partially unsaturated eycl oal kyl or saturated
or partially unsatwa terocyclyl ring, wherein said alkyl, cycloalkyl
and het erocycl yl are optlTonally substituted with one or nore groups

i ndepadris bihersthine Q ez, ftheank fraiod g dmzotiyrany], inddlyl quinatdlingt, quieblng,, or

diflu I fl uoronet hyl, fluoronethoxy, difl uoronethoxy,

tifl uW‘%‘ﬁ%’ﬁ“g azido, oxo, OR, NR R, NR'ORb, NR CD2Rb, NR CORb,

S®ZNR Rb, SR, SOR, SO02R, S 13-R, (=OR, (=OCR,

2. The compound of claim 1 wherein:

each R? is independently Q, Z, halogen, cyano, nitro, alky!, alkeny), alkynyl, heteroalkyl,
heteroalkenyl, heteroalkyny}, saturated or partially unsaturated cycloalkyl, saturated or partiaily
unsaturated héterocycjyl, aryl,- arylalkyl, heteroaryl, heteroarylalkyl, trifluoromethoxy,
difluoromethoxy, fluoromethoxy, triflucromethyl, difluoromethyl, fluoromethyl, OR'*, NR'*R'¢,
NRPORY, NRUC(=0)OR"®, NR'ISC(=0)R16’ SONRVR'S, SR, SORY, SORY, C(=O)R",
C(=0)ORY, OC(=0)RY”, C(=O)NR"RY, NR“C(=O)NR“R'’, NR’C(=NCN)NR*R", or
NRISC(=NCN)R'6,

wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, hetercalkynyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl, hetercaryl and heteroarylalkyl are optionally
substituted with one or more groups independently selected from halogen, oxo, cyano, nitro,
alkyl, alkenyl, alkynyl, heteroalkyl, heteroaikenyl, heteroalkynyl, saturated or partially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, aryl, arylalkyl,

159



OC(=O R, C(=O NR'Rb, NRC(-0O)1le, and NR C(=O)NRbR ; each R19 is

I ndependently H, hal ogen, cyano, nitro, tritluoronethyl, difluoronethyl,

fl uororretcﬁé 001ch5 rret hoxy, difl uoronmethoxy, trifluoromethoxy,, azido,

- SR18, g % )R 5, "C(o)oR's, NR 4C(O) OR18, - OC(OpCraszpgmascia’ 8;
-SQZNR 5R14 NR14C(OR s -C(ONR 5R14, -NR 3C(O NRI5Ri 4, _NRL13C(NCN) NRI SRI 4,
NRI SR14 al kyl, al kenyl, alkynyl, saturated of partially unsaturated

cycl oal ky-11,"cycl oal kyl al kyl, -S(O 1(alkyl), -S(Op(CRI3RI4)q_ aryl,

aryl, .aryl al kyI het er garyl , het eroarylal kyl, saturated or partially

unsat betefoemyl, hetfatqsewrawl hestfliommethanyal k difiuoronggttamiyz R1 AluopamyathoxyNR 5
msR&m SitoRI inbstoRion(l, O NERBRETAGIPORI. ReURS@AYIRI,

Q( CR13R14) h,gt r 0Q QIR){J 15~ NRI CR13I% 4()_: he;seroc vvherelsn said
kyl NROGERR' SORYRY Ry Ral ét rQEFRIR
ﬁet)e/re@sojm NRW(&O%Q;%RY?W% w@&a&g’mn@? c-optionally

substituted w t h one or nore groups in ependent ly selecte f ¥ om oxo,
hal ogen, ¢ dslectsd P tri f1 uor onet hyl , difl uoronethoxy, trifluoromethoxy,
azi do, -NR13SO2R18, -sozNRws CC(O)R'S -C(OOR 5, -CC(OR s,

- NRI 4G§da) NR15R13 0) ( P(GO) R5 C(ONRS5RI 3, -N1ZI K13, NwW
4C( NC% 8R13, RB ClﬁZI!‘Ffet R aryl al K§\, -Net erﬁ&ryl al kyl,
satura e | aI at ur at ed }eﬁﬁ_gycl yl, nd‘>he erocycl yl al kyl, and

wher ei n and hetervdar yl, ,ar yI \ hehgd oa | k . het er ocycl yI or

het er ocycl rigngs y be further substrtut ed with one or nore groups
sel ected f‘gﬂfﬁﬁ]aﬁo Y g g?i aescipdependently hygroge trifluorgmmettyvl, abikybrasprmied

di fl ugf Wtanylunsathfabe’d ugl lb)éhmrﬁéd%} ;paitlal Nsaturdtdd Rilerocs bl rargied and

parti al | }s}etur ated cycloal kyl, saturated and partijally unsaturated

het er IRRATR *set%rﬁew ¥, ok hetprorydyiatky}, ehepein el rlrv'efmﬂhylkyr

saturaaeﬂ, Dad, i 2291 umwta&e&y talay).Kahd, heterbd lgluﬂk

di fl uorortgwy aIryz)r@i’hﬁ%,rorret h 158 v 00 05?525%& CTI US ﬁqOG/ 04 431 R,
> o SRRSO A TR BT PR PRt Z@W from. Ry Higlogers 2l H'EaYlor

part | alidyiyl, ldaﬁﬁ:&tedraiﬁe;ﬁhrﬁﬂgl QRdaliythted &wuarmﬂedatmateﬂaﬁdr pdmmiwaﬁsatmutad ed

et or BevReYesh Feyblontiglang Ry SRR ptuer OBC. R Bl SR SrPRE S bt t ut e
with @ifludtineahiy| )dlfmbrd\ﬂlﬁirl fot‘lim-omeﬁnyﬁ melioRimtdhday er ﬂtfumkdnﬁethdxyg havi ng
1-2 1 ‘ritho gl tetR %r?aﬁ 0, aryl heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylaikyt;
RY, R'® and R are independently H, alkyl, atkenyl, alkynyl, heteroalkyl,
heteroalkenyl, 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, arylatkyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl are
optionally substitutcd:' with one or mort groups independently selected from alkyl, alkenyt,
alkynyl, heteroaikyl. heterealkenyl, heteroalkyriyl, saturated and partially unsaturated
cycloalkyl, saturated and partially unsaturated heterocyclyl, aryl, lieteroaryl, halogen, o;co,
OR’, NR'R’, NR*OR®, NR'CO;R", NR®COR®, SONR'R®, SR’, SOR’, SOR’, §-S-K",
C(=O0)R?, C(=0)OR® OC(=0)R", C(=0)NR"R’, NR*C(=0)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 heterocyelyl, aryl, or heteroaryl.

3. A compound of claim 1 or 2, wherein GisNand A isOor S.

160



ji1s0,1,20r3; mis 1, 2,3, or 4, nis0,1,2,3,0r4; gis0,1,2,3,4,o0r5;and

pi sO, 1or2; wherein when said conpound of Forrmula | is represented by the
formula Rz AE RR\. RS and R3is other than Qor Z, then Eis not a
benzof i SWaRM7/05PI5dol yl , qui nazolinyl, quinolinyt, or PECIRA2MNUIL ring. 2.
The conmpound of claim 1, wherein: each R3 is independently hal ogen, cyano,
nitro, alkyl, alkenyl, alkynyl, heteroal kyl, heteroal kenyl, heteroal kenyl,
saturated or partially unsaturated cycloal kyl, saturated or partially

unsat urated heterocycjyl, aryl, ary:alkyl, heteroaryl, heteroarylal kyl,

tri f l4uor oetdmpound adedrding toat dfctaims fi- Lisvingahdifoemptat ri t | uor onet hyl
ditluoronethyl, fluoronmethyl, O ds NWSR16 NR sORt6, NRL5C(=0) ORSe,

NR SC(- O R16 SO2NR 5Rs6, 5, SOR15, SO2R 5, C&O)R'S, C(O OR15, OC(=OR s,
C(=O) NR 5Rs6 NR15C( O NR16 eNCN) NR' 6R ?, or NR15C(=NCN) R16, wherein
sai d al kyl, al kenyl, alkynl et eroal kyl, heteroal kenyl, heteroal kynyl,
cycl oal kyl , heterocyclyty”a aryl al kyl, heteroaryl and heteroaryl al kyJ
are optionally pssubgtituted with one or nore groups independently sel ected
from hal ogen, 0x0; 2 Btro, alky), alkenyl, alkynyl, heteroal kyl,

het er oal kenyl , het ; pl| , saturated or partially unsaturated

cycl oal kyl, saturated amd partially unsaturated heterocyclyl, aryl,

ary)al kyl, 159 WD 2007/ 059257 PCT/ US2006/ 044431 heteroaryl,

het eroaryl al kyl, trifluoromethoxy, difluoronethoxy, fluoronethoxy,

t ri f |or or& etthpéundaicédrding dorashyf claifris detr daeinpthe foloRila, NR15R16, NR150R 6,

NRt 5C(-~0) OR 9 , NRL15C( :Q} R16, SQZNR SR16, SRS5, SORTS, S02R13, C(=OR S,
C(=O OR15, OC(=O R 5, ( :? Nj eSR36, NR15C( O) NR16Rn, NR15C( NCN) NR 6Rn, and
NR 5C(' NCN) R 6; 4 ~E

R1“*N SN !
. S
5 N/ .
6. A compound according to any of claims 1-3 having the formula
) 2
n
SN
> E
R, Q/
_N
L
RrR? \ I /j
. N
7. A compound according to any of claims 1-6, wherein E is selected from
(R12),

-~

a

\ ey
/ D7
il
D..\\\ ,Ds
, and .

8. The compound of claim 7, wherein E is selected from the structures:
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Zis selected fromRe Ran Rea N ht Rae Re s Rs~NRa Rs~! R NRNR6 V
~Na; , YIV-W~N and ~> each R6, Rs, Rsa and R9 are independently hydrogen,
trifluorgneth al kyl, saturated or partially unsaturated cycl oal kyl,

sat ur at et¥ Q00 %3#915 Tal ly unsaturated heterocyclyl, aryl, PGFYP20&(44431

het eroaryl, heteroaryl al kyl, or heterocyclytalkyl, wherein sai d al kyl,

cycloalkyl, het erocycl yl , aryl, aryl al kyl, heteroaryl, heteroarylal kyl, and
het erocycl yl al kyl are optionally substituted with one or nore groups

i ndependent|y sel ected from oxo, hal ogen, alkyl, alkenyl, alkynyl,

saturated am®ypartially unsar@yated cycl oal f#y, saturated waytially
unsat het er ocYg g Ycl oal kYl ¥ cYano nitros RiSR 6, SR 5

S(=O R1 R15, trlf”uor met hyl, difluorgrnethyl, fluo | hyl ,
f 1 uor ometNfoxyy difluoro , trifluor HoRY azido, “oheteroaryl,
aryl al kyl ,s hgteroaryl al kyly d heterocychyé{lkyl; Ris, R6 R' are
|ndependent H al kyl , alken L, al kynyl, het\gioal kyl, hetereal kenyl,
beteroalkynyl sat urated or parts al | y unsaturat ed scycl oal kyl , sBturated or
partially unsaturated het er ocycl yl, cycl oal kyl al kyl , aryI,-aryﬁgﬂkyl,
heteroaryl, hetgqgegrylalkyl, or hete e%yclylalkyl wh (X al kyl,

al kenyl , Yy, s cycloalk alkyl ryl,

aryl al kyl , and het er ocycl yl
optionally uted wi th one or roups i ndependent sel*qct ed from
al kyl, al kenyl kynyl , heteroal kyl, t er oal kenyl ,- heteroal kypyl,
saturated andgpargially unsaturated Otykl oal kyl, saturated artially
unsat ur at ed heter ®§glyl, aryl, heteroarR¥f, halogen 0Xxo0, @T?% NRRb, NWORb,
NRCO2Rb, NRCORI ', SozNRRb Sr,- SOR’", 802 SSR, C=0W C(=0CRr,

OC( =O) Ra, =O NRR¥; WC(OR', and DR ) RIR: and Ra, Ro and R are

i ndepende ~al kyl, al kenyl K AN aturated or partially

unsat ur at ed cl oal kyl, saturated or il ly unsaturated heterocyclyl,
aryl, or .het 3. A conmpound of or 2, wherein Gis Nand Ais

dycloalkyl hetl
oaryl heteroaryl

0O or S. 160 2007 0532§£ PCTI US20061 4443 Rwﬁ conpound according to
any of clains 1 ha¥Tn§Rthe fornula R2 Ag
. . N3\ ; and

whereink is 0, 1, 2, or 3.

The compound of claim 8, ‘wherein E is selected from the structures:

Q Q Q Q -;
Ao Ay -;‘ #

- 2

AN W e

10, A compound according to any of claims 1-6,_ wherein E is selected from
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RIIN R9, w J~ S. A conpound according to any of clainms 1-3 having the
formumla R2 ~/ ASE R $ N 6. A conpound according to any of clainms 1-3
having the formula n 44 AAE RAN\ it N 7. A conpound according to any of
claims 122082 E is selected from {Rizl~ (R12)j |REDUBRODGO4HI3 Do 5 1
g/ Do, /I | p G, and t] 8. The conpound of claim7, wherein E is selected
fromthe structures: 161 WO 20071059257 PCT/ US20061044431 (R12)i (R12))

(R)1 (R12)j NI/ SI/ N~R-1' O ~1a NRI9 NNRle Rs, 1Rl2), 1R 2)~
~r (R12)| v N 020 iJ RRe Rg (RI8)k
. (R (R") Rw),
< Ax
| W 1
N
Dstgl' h “‘E;E

11.  The compound of claim 10, wherein E is selected from the structures:

(R'z)J (Riz)
N (R™) J
| N :’é /Q'
\ / R19 ,
N R N
R1B [}]--.[?"
f\(\ YL R"h &
N \Q
\
R‘g e , an 4 ’

¥

wherein each R group and each R group is independent of the other.

12.  The compound of claim 11, wherein E is selected from:.

: &
G, TG Ny L A

\ A N*{ N N
N-N , N/’,' R L, N=/

A Y W G
N | N=/ | N“/)\I, NJ_,

N

EANPEEN A N
W s (7
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12)j R 4)1 (RI9)9k + iRts and wherein k is 0, 1, 2, or 3. 9 The conmpound of
claim8, wherein Eis selected fromthe structures AT , 14 Nz~ / | S
p- , NN2 NN Nom N==) HN 10. A conpound accordi ng to anéﬂof cl ai s

1- 6, whePWO WOIEIPE7se| ected from 162 WO 2007/ 059257 PCHERUSRY

GAIB13 1

(R12)i (R 2)i (Rt2), NN N~D D 10, 1P p3 D2 p3-p2 and O3 02 11. The

conpound of claim 10, wherein Eis selected fromthe structures;

/ (R12) 1

(R72)1 -- (R2) 14 x RIONRg NNRO RONNRye (Re)( (RRL2)i

(R9L NINONNN"" N ~-N ~s N~ RRaRs and R e wherein each R g group

and each Rig group is independent of the other.
13. A compound according to any of claims 1-12, wherein m is ! and R> is Z.

14,  The compound of claim 13, wherein Z is selected from

::a N Rﬂ RR:E Ra N Ra
NN ‘\’ \[ N \
V--w>—§(" i >_N | w>_§"\'r , and Rﬂblwz_-'N\
in which
WisQorS;
W2isOor S; and
Vis CR*%R’,

15. “The compound of claim 14, wherein:
Z is selected from the structures:

RB[‘%N J|:>—” AEQ‘_,,.: \[)'ﬂ

Lo l%@

RS is H or C;-C5 alkyl; and

R® and R™ are independeritly H or C;-C; alkyl 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 C3-Cs cycloalkyl

ring.

16. The compound of claim 15, wherein m is 1 and R? is selected from the structures:

O 0 -
R N —
o pY s pe , o ZK-""
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12. The conmpound of claim 11, wherein Eis selected from P lay NN NON L/
NN Ni\V A NN N NN") S, fl Il ~rli NNNN NN NN, FN 163 W
2007/ 059%%2&9&9 %20061044431 13. A compound accordi ng to any of clains
1-12, wh | and R3 is Z. 14. The conpound of ®@®CATUSA8/0444krein Z
is selected from RCD“ -- RODMRe RR1' NRR-R- IVR-NRt~J N II_IVWY W
WWand R et' W2 Vin which Wis Oor S W is Oor S; and Vis CRR9. 15.
" The conpound of claim 14, wherein: Z is selected fromthe structures: R
Run RRa'/R~-RDRs R NRDR,- NRaNRs ~N/RD R~ R, R6is Hor C-C5

al kyl ; an d R are i ndepeﬁ}dent ly H or al ¥yl optionally
substituted vt " in which ER}d:q Hor Cr- , or R8 and Ra8 toget her
with the atommso wai'ch they aresatt#ghed form® C3~€6 cycl oal kyl

N A HO\AEN H A[N H
= S S
to Ij}'rr 3 0 NJ){" L] 0 '}ﬂr 2

—N, )—( —N )-i
1> e
17. A compound according to any of claims 1-12, whereinm is 1 and R3isOR".

18.  The compound of claim 17, wherein R" is

8); H,

(ii) O_;-C,s cycloalkyl optionally substituted wnth OR?

(iii) cycloalkylalkyl; i

(iv) Ct-Cs alkyl optionally substituted with one or two groups independently selected
from -OR®, -OC(O)R?, -COR®, -SO2R’, -SR®, -C(O)NR'RY, -NR'R®, —NR‘C(O)R",
-OC(O)NR'R®, and NR"C(O)NR'R'; )

(v)a5-6 mcmhqred heterocyclic ring having a ring heteroatom selected from Nand O
and optionally substituted with - - C(O)R?, C1-Cs alkyl, -C(OINR®R®, -SO,R?, or C(O)CH,OR?;

. (vi) heterocyclylalkyl, wherein said heterocyclic portion is 2 5-6 membered ring having
1 or 2 ring heteroatoms independently selected from N and O and is optionally substituted with
Cy-Cs alkyl, halogcn, OR®or 0X0;

{vii) a 5-6 membered heteroaryl ring having from 1 to three ring nitrogen atoms and
optionally substituted with C,-C; alkyl or halogen; or

(viii) heteroarylalkyl, wherein said heteroaryl portion is a 5-6 membered ring having 1-2
ring nifrogen atoms and is optionally substituted with C,-Cs alkyl.

19,  The compound of claim 19, wherein R? is:
(i) OH;
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ring. 16. The conpound of claim 15, wherein mis 1 and R3 is sel ect ed from

t he structures " 0r 0O 164 WO 20071059257 PCT/ US20061044431 S S Cs
Flp\_ :° -~ 17. A conmpound according to any of clainms 1-12, vvherel nm
is 1 and“ﬁ%zq"%m%@% 18. The conpound ofclaim 17, wher BEHUROG6/H443li i ) Cs- Ca
cycl oal kyl optionally substituted with OR;, (iii) cycloal kylalkyl; (iv)

Cl-C6 al kyl optionally substituted with one or two groups independently
selected from-OR -OC(OR -CR1It%-SAR!?, -SR', -C(ONR R', -NR R6,
-NRC(OR', -OC(ONRR', and NR'CCONR R ; (v) ab5-6 nmenbered heterocyclic
ring having a ring heteroatomselected fromN and O and optionally

substi t ut 1 : g Ei?gg SOZlV or C(O CH2COR ;

(vi) het eﬁgg%{’%“gﬁéa’?h erx%lcﬂsdg?{tgx%eterocyc |c ‘portion is a 5-6 menber ed
ring having 1 or 2 ri ng het er oat ons i ndependently selected fromN and O and
is option h NS Qﬁ,}é W.th ©-C6 alkyl, halogen, ORl or oxo; (vii) a
5-6 rrenbe oaryl rlng having froml| to three ring nitrogen atons and
optionally substl tuted with C -Q al kyl or hal ogen; or (viii)

het er oar yglaj dtlo-, theCRLO-, mé(m;)gj oganmcmﬂ@ iHO@HR),0-,Tembered ring

haV| b)gmtggen atons and i s oqpti 'ly su stltuted with Cl-C6
al ky HO CHHOMGH -1 S0CFD S R T R
2007/@%@0 4;@1@;3;4 (D) loypens)euos cl opent oxy,
or cycl ohexaﬁ(g)g i - _Ccyc opro @?fret jgc (i -&@M&{%
G OGS P TS PINE bl OSRCDHE N,
P
T\ ©
O
-O(CH;)N(CHaY, ~O(CHz)N(CHs)s, -O(CH:)NHC(O)CH, -O(CH;NHC(O)CHCH;,
. “O(CH2)2CC(ON(CHs)z, ‘ .
} - - L ] -
. /N\n,n\:/\oﬁ,_ \Q,N\n,ﬁ\/\o}l C\N\n,n\/\o},_
o . 0 . o]

>~ Ooy, '0>_ ND—-O}" —_ D—.o}", .,D,_Oy

(v) O
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HOCH2CH( OH) CH2O-, CH3CH( OH) CH20-, HOC( CH3) 2CH20-, (PhCH20) CH2CH20-,

(PhCH2) OCH2CH( OH) CH2O-, - O (CH2) 20C(O CH3, - O (CH2) COeCH3, - CH2) 3SO2CH3,

- ( CH2) 3SCH3 ZC(O)N(CHS)Z -OCH2C(O NH(CH3), -OCH2C(O NH2, y"" cm\<-0O

O - cHY QSNP@@)"’ 0(CH2) 2N(CH3) 2, - Q[ CH2) 2NHC( O) CH3, PCI/CRRupena4&tiO) CH2CHz,

-O(CI-lZ)ZOC(O)N(CI—B)Z TNTN: ~O.. ~~ NuN~_/-0A ~HyN~\O OO o0or O -N (v) OO
,ts~/, &dr, .. HOt . D/ p\\ No OtV- 1 , of / (vi) v F, HOD 166 WO

20071059257 PCT/ U520061044431 /I~ O - N - O-NF N~ , or (vii)

2- et hyl pyri di n- 4- onxy, 2- chloropyrldln 4- onxy, or

2- met hyl pyri di n/l\_y or Viii N or__28. A conpound accordi ng
toclaim1l erein mls__h an % (I_)N Lefber ed het erocyclic ring

having a rfn I trogen,ato d optionall ving a second ring heteroatom
selected from N and 0, wherein said hetdrocyclic ring is optionally
substituted with one or two groups independently selected fromCl-C6 al kyl,
oxo and (CH2)1_ sNRRb=£. (ii) 5- 6 nkwbered teroaryl ring having | -3
nitrogen atops,\ Wh in said heReroar@® is | todhe Bring by a ring
nitrogen ardm A1) -NR'5C(ORL -\Aﬁre-rein RIM é?f‘ethyl and R 6

I s'selected fTom ? ’

Ot Oy oot

. (vii) 2—methylpyridin-4-yloxy, 2-chloropyridin-4-yloxy, or 2-methylpyridin-4-yloxy; or

0
/ N/\/Ov.r . é\N{\/o\s‘: '\-(:N/\‘/ ~*
(viii) N'J , l\kf"h'l ,0r N—&

20. - A compound according to claim 19, wherein m is | and R’ is
(i) a 5 membered heterocyclic ring having a ring nitr_ogcﬁ atom and optionally having a
second ring heteroatom selected from N and O, wherein said hetérocyclic ring is optionally
substituted with one or two groups independently selected from C;-Cs alkyl, oxo and (CHy),.
ZN-RaRb . . )
(i) as5-6 membqred heteroaryl ring having 1-3 nitrogen anms, wherein said hetcroaryl
_ i linked to the B ring by a ring nitrogen atom;
(ii}) NR¥C(O)R'® wherein R'® is H or methyl and R’5 is'selected from:
(a) C>-Cs alkenyl optionally substituted wrth NR°R"
(b) a 5-6 membered heteracyclic ring optionally substituted with C,.Cq alkyl; and
{c) C,-Cs alky! optionally substituted with one or more groups independently
selected from C,.Cs alkyl or ORY;
(iv) -C(=O)NR'’R'® wherein R and R'® independently are H or C;~Cs alkyl, or R'S and
R'® 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
Ci-Cs alkyl;
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(a) C2-C6 al kenyl optionally substituted with NRRb; (b) a 5-6 nenbered
heterocycl ic ring optionally substituted with CI-C6 alkyl; and (c) Cl-C6

al kyl E%?g[ﬁ'l_’ %/923 bstituted with one or nore groups independently selected
from C1. 39 OR (iv) -C(=O NR 5R16 wherein R15 aR4THRS®s/AEMdpendent |y
are Hor Cl1-C6 alkyl, or R15 and R16 together with the atomto which they
are attached forma 6 nenbered heterocyclic ring optionally having a second
het er oat om sel ected from N and 0 and optionally substituted with Cl1-C6

al kyl; 167 WD 2‘90710592@7 PCT/ US20061044431 (v) SO2RI5 wherein R' is G -C6
al kyI or &) pRdhymh "endlkyler a pbany] grovieeptipnelly substitsted MG (vi) SORL3
wher g 5|s CI-CG alkyl; (vii) SRrowherein RS5 is CG-C6 alkyl; (viii)
hal ogen n& QO - CQRW ein R15 is a 6 nenbered heterocyclic ring
havi ng o Qv\lthe‘Fl“&J Fﬁ@wr@gaéky lat oms and optionally substituted with Cl-C6

al kyl; (Xgv ,igfgg@@ha-ledﬁ S i lonakyly substituted with OR75 wherein RS is H or
Cl-Co al -C6 al kynyl optionally substituted with ORLS,

k
NR15C(O)C%|2@ 3'883'%& 6 menbered heterocyclic ring having one or two ring
het er oat R’ﬂgimkd%%bﬁelm'Pwmeﬁxb&ea hbtereeycﬁaﬁt C%ﬁmn g ¥hegrewd K'S and R16

are inde endent or, Cl and is Cl- al kyl; (xiti)
-NMW@BRN“@Q“TQ/%? @ﬁ‘h’ﬁ&@mﬁw '%a"éif*le i ndependently H or Cl-C6
al kyl , ogémamsu diitl?milmbhﬂtite&\mth omﬁ%wwmm%il G-t ul)j ch they are

oL ool L o TSRS BRSO R IIIR 2 1o

second- he
Wi t hh@m@ﬁhahhyhavmg’or@ﬁr LT nisgmereamk yide;iehyénﬂMaeaem&smw, daher ocycl yl

Pavi S R 550 Ry e PRrRaeoRy i Ceot Bl & HE-eBRE 21 The compound

of ~cl ai m @m m‘ée@)m!&'T svhetdiRN, RS and R T hrelindeipeidefitly Hoor,C B, i )

L PR 2t R Vdgethld Witth theniHogess blbm to K they'ard bHashid toimr 2 5.8 ncnblrog * 1N
heterocyclic ring optionally having a second: heteroatom selected from N and O and which is .
optionally substituted with C,-Cs alkyl; or

(xiii) heterocyclylalkyl wherein said heterocyelyl portion is a 6 membered ring having a

ring nitrogen atom and optionally having a second ring heteroatom selected from N and SO;

21.  The compound of claim 20, wherein R’ is:

Qn—i g’:‘{\m—g HQn—; /,Qn-g RN_,\_/,QN—;

0) o , o , o , o , o ;.
(ii) lH-pyrazolfl-yl;
(i) (CHy=CH)~C(O)NH-, (CH3;),NCH(CH=CH)C(O)NH-,

HN—% HN—% HN—%
— 0,
CH;C(O)NH-, (CH3)C(O)NH-, CH;CH,C{O)N(CH;)-, CHsOCHC(O)NH-,
CH;0CH,C(ON(CH3)-, CH;CH(OCH»)C(O)NH-~, CH:OCH,CH2C(O)NH-,

CH;OCH(CH;3)C(O)NH-, CH;OCHCH(CH3)C(O)NH-;

{iv) (CH3)z2NC(O)-, (4-morpholinyl}C(O}-, or (1-mcﬂ1ylpiperazih-4—yl)C(O)—;
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OO0, 00 -~/ CHBC(ONH, (CH3)2g9(O NH, CH3CH2C(O N(CH3) -,
CH3OCH2C(O) NH-, CH3OCH2C( O N( CH3) -, CH3CH(OCH3) C(O) NH-, CH3OCH2CH2C( O) NH-,
CH30CI 4( CH3 O NH, CH3OCH2CH(CH3)C(O NH-; (iv) (CH3)2NC(O) -,

(4- m)rph&"? PR -, or (1-nmethytpiperazin-4-yl)C(O -; PCLES2000£087 1059257
PCTI US2006/ 044431 (v) 4-net hyl benzenesul fnnate, ethanesul fonate; (vi)
ethysulfinyl; (vii) EtS-; (viii) Br, (ix) (I-methylpiperazin-4-yl)CQzZ-;
(x) HO(CH2)3- or CH3Q(CH3)3-; Ho- 0 OH .,NUe ,NNNI. N\y\N\wv NO QOI O,
O HNYN-{ ~NUN~,s NuNLDNO, OO or (xiii) O 22. A compound according to
any of clainms 1-21 wherein- Eis selected from 169 12) "xj (R12h r N R79

o ce“’%u“@‘%ﬂ‘ﬁb?'uﬁ%s@ig@}??&gﬂl 9 Ri2 Is halogen; jisOorl; RIL9 is H,

SR
(vi) ethysulfinyl;
(vii) EtS-;
(viii) Br;
(ix) (1-methylpiperazin-4-y)COy-;

(x) HO(CHz)s- or CH3O(CH; )3

(xii)

o . 0 , 0 .; .or

)

0,
(xii) o”g\—)’\/\’}‘

22. A compound according to any of claims 1-21 wherein:
E is selected from
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provided that R3 of Formula I is notNR1SC( O (CH MR16a wherein R16' is H

al kyl, al kenyS, al kynyl, heteroal kyl, hcteroal kenyt, hcteroal kynyl,
saturated or partially unsaturated cycloal kyl, saturated or partially

unsat urated heterocyclyl, cycloal kyl al kyl, aryl, arylalkyl, beteroaryl,

het croaryl al kyi, or heterocyclyl al kyl, wherein said al kyl, al kenyl, alkynyl,
cycl oal kyl, heterocyelyl, cyeloal kylal kyl, aryl, arylalk)l, heteroaryl,

het et oaryl al kyl, and heterocyclylalkyl are optionally substhuted with one
or nore groups independentliselected fromal kyl, alkynyl, alkynyl,

het er oal kyl , het eroal kanyi, heteroal kynyl, saturated and partially
unsaturated cycloal kyl, satura and partlally “ﬂéfturated het er ocgcl yl ,
aryl, heteroaryl RMﬁlogen aﬁ NRhRb, NR¥ CO2R. NR COR', SCaNR R
SR, SOR, S AS-S-R, C('LONR =0 OR R A=ONRRe, NR C(-OR
NR C(-O NR'R", N%II\B,R' and @CHZCR‘ 23. Qgt(?nposmlon conprising a
conpound accor di o any of cINa -22 gnd a ceutically acceptable
carrier. 24. Ac ound* of Fornulﬁ I’as ﬂ@flned in F2|n11 and selected from
t he structurem"ishuagm HHNOHHN/ / NNONINNOINO- N-ONJ OI/ OH
WS HHN N N. NNP NNS\Y / NDNJ17000 ~( y HN\V " "\ \ HHN\ ' N
NIV J N/ r b N 0/ NO N) OO HHN\ HHN\ (NYNINNN~INN NJ
N\ ~O N & R7?isH,C-Csalkyl, or halogen; and

R%is H;

provided that R® of Formula I is not NR *C(=0)(CH=CH)R'® wherein R'® is H, alkyl,
alkeny}, alkynyl, heteroalkyl, heteroalkeny!, heteroalkynyl, saturated or partially unsamrated
cycloalkyl, saturated or partially unsaturated heterocyciyl, cycloalkylalkyl, aryl, arylatkyl,
heteroaryl, heteroarylalkyl, or heterocyelylalkyl, wherein said alkyi, alkenyl, alkynyl, cycloalkyi,
heterocyclyl, cycloalkylalkyl, aryl, arylakkyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl
are optionally substituted with one or fore groups independently selected from atkyl, alkenyl
alkynyl, heteroalky, héteroalkenyl, heteroalkynyl, saturated and partially unsaturated cycloalkyl
saturated and partially unssturated heterocyclyl, aryl, heteroaryl, halogen, oxo, OR®, NR'R®,
NR'OR®, NR*CO;R®, NR'COR®, SO;NR'R", SR*, SOR®, SO:R", 8-8-R", C(=O)R", C(=O)OR’,
OC(=O)R", C(=0)NR'R®, NR*C(=O)R®, NR*C(=O)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 selected from the structures:

f;r@ ﬁj@

AQ’ >Cr
EJ@ ﬁj@

7@’ "= >{\r
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NONN NHNI / I / N
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F/ JJV 01\ }{\01\ HN/ HN/ S NJNJNM N\ LNNJ OHN
H~\ ~I QWWN/ / NONA NNN O\ ~I N~fO7N HNS O ONO\ \N
i HN O\ ~NN- p I N 174 HN/ HN ~NyN N N\iO NNS O NJJ NIN
ONHNI1T ~\ NNN\ ~-NN NN~ ONN / \ IV H O\
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|
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N~ (N~ \VANN/ N NRHNI/ p/ ry o HNV I ~N NI Ni\~O\ ~N N HNNO \

\NNH NI / J NN N192 ~S HNi / N N Nor a pharmaceutically
acceptabl e salt thereof. 25. A conposition conprising a conpound according
to any of clainms 1-22 and a pharnaceutically acceptable diluent or carrier.
26. The use of a compound of Fornula | as defined in any one of clains 1-22
in the manufacture of a nedicanent for the treatnent of a
hyperproliferative disease in a mammal . 27. A conmpound of Formula | as
defined in any one of ,clains 1-22 for use in therapy. 28. A nethod of

prepari ng a conpound &0 la | according to claiml1, conprising: (a)
reacting a conpound f or a (FI) Rxk »~ ASE RAN\ H(FI) wth a conpound

of formula (F2) 1 - — in which Z represents a | eaving atom or
group; oret93° F a conpdund of Formula | in which Gis N, reacting a
conpound of for J

or a pharmaceuticaliy acceptable salt thereof,

25. A composition comprising a compound according to any of claims 1-22 and a pharmaceutically

acceptable diluent or carrier.

26. The use of a compound of Formula I as defined in any one of ¢laims 1-22 in the manufacture of a

medicament for the treatment of a hyperproliferative disease in a mammal.
27. A compound of Formula I as defined in any one of claims 1-22 for use in therapy.

28. A method of preparing a compound of Formula I according to claim 1, comprising:
(a) reacting a compound of formula (F1)
R?,

with a compound of formula (F2}

_ (F2)
in which Z represents a leaving atom or group; or
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s mN NR (F3) . -in which Rrepresents a tertiary am no group, for exanple
di (1-6C) al kyl am no, such as dine&ylarnino, with & conpound of fornula (F I

); followed if necessary, by converting the conpound of Formula I into
anot her conpound of Fornula | having a different R3 group. 29, A conpound
according to Claim?24, having the structure: O HNN | f I ~ O Ol \ NN

30. A conpound according to Claim24, having the structure: & 0 QN' HN N
N 31. A compound according to Claim 24, having the stricture: HNN ~/H N7

, N,S%N O N, 194 32 0 und rding to, daim?24. havingthe
str uct ur e I\FO'FImmRPWI\?f% HRIII? ﬁ-djps gpctmg a compound of formula

. (F3) :
_in which R represents a tertiary amino group, for example di(1-6C)alkylamino, such as
_ dimethylamino, with a compound of formula (F1); followed if necessary, by converting the
compound of Formula I into another compound of Formula I having a differént R® group.

29, A compound according to Claim 24, having the structure:

ﬁm

I

30. A compound according to Claim 24, having the structure:
fj T
N
HN \ \N
/
™0 N N7
o
@
3l A compound according to Claim 24, having the structure:
0 | SN
HN N.
Ho "
N S N
/;S\\ O N
00 A
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33. A conpound according to Caim24, having the structure:

F\ OQ\

HN

INYN NO ~N~ 34. A conpound according to Claim24. having the structure:

WNI N HI-N NN\ ~-NN HOO N 195

32, A compound according to Ciaim 24, having the structure:
33 A compound according to Claim 24, having the structure:
34, A compound according to Claim 24, having the structure:
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