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ErbB INHIBITORS

CROSS REFRENCE TO RELATED APPLICATIONS
[o001] This application claims priority to U.S. Provisional application No. 60/736,289,
filed November 15, 2005, and U.S. Provisional application No. 60/817,019, filed June 28, 2006,
each of which is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

I Field of the Invention
[0002]  This invention relates to novel inhibitors of type I receptor tyrosine kinases and
related kinases, pharmaceutical compositions containing the inhibitors, and methods for
preparing these inhibitors. The inhibitors are uscful for the treatment of hyperproliferative
diseases, such as cancer and inflammation, in mammals and especially in humans.
2. Description of the State of the Art

[0003] The type 1 receptor tyrosine kinase family consists of four closely related
receptors: EGFR. (ErbB1 or HER1), ErbB2 '(HERZ), ErbB3 (HER), and ErbB4 (HER4)
{Reviewed in Riese and Stemn, Bloessays (1998) 20:41-48; Olayiove et al., EMBO Journal
(2000) 19:3159-3167; and Schlessinger, Cell (2002) 110:669-672). These are single pass
transmembrane glycoprotein receptors containing an extracellular ligand binding region and
an fitracellular slgnaling 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 fo 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 Bcen described and ErbB3 lacks an active
kinase domain, these receptors must heterodimerize to elicit a response.  The
phosphotyrosines then recruit the necessary cofactors to initiate several differcnt signaling
cascades including the ras/raffMEK/MAPK and PI3K/AKT pathways. The precise signai
elicited will depend on what ligands are present, since the intracellular signaling domains
differ as to what pathways are activated. These signaling pathways lead to both cell
proliferation end 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)



filed Novenber 15, 2005, and U.S. Provi sional

application No. 60/817,019, filed June 28, 2006, each

of which is incorporated herein by reference in its

entirety. BACKGROUND OF THE I NVENTION 1. , Fiehi of the

Invention [0002] This invention relates to novel

inhibitors of type 1 receptor tyrosine kinases and
19:182R3%; efiappenaged,, HivarGreceuResc §2000DAPBSi70] emb Hynes and Stern,

B:acﬁgrp {IQB&J Q ?9§45] If%}hi‘ fﬁSr li:ﬁ*ﬁD %Msm E OP Pl% ?}@%clh ggck and

tors. rs are use .
lungtqﬂe@sm’eﬁb leyelshefpBEHR o $¥@r@ﬂ$‘\l‘élvellYS@H%§GF§u@1ﬁ kegn found in

gliom&A)E@kst @Qﬁlerl :ﬁﬁ'hﬂlﬁlﬁﬁée@ n Erusrz dva.@ﬂﬂlassmarwa@ss m%?@xl.ﬁatéma 0%

the State
of “FS’O?@%] PR+ ;rfe B 140, e 15 'de.ﬂw l?l"ﬁg&émlcarﬁvvsludmz colon,
ovary.omd@t Stcmfaclﬁ msbp}ml;rms ding, nehataad pram&pt Eﬂ:m %Rpressmn has

Y YT e

relapee. 41 48, d ayl oye et at, EMBO Jour nal (2000)

315 ac vc rea of anti-
[ooo%fio 66§rh% %‘i‘@ksxe@clgb%‘éz-ls%gﬁg faélgﬁJSl'xas(l?teQ%)l tive area of anti

a
conc P O A B G EsTo 3 BrHleheD RreseR (IOR0AF4-6 0r6565: and
nhn@aradahlmdwgzer}egrmcaﬁdr anoa)rmnmo eFbiubxampk| YIS Pad No.
i n.an.
o528 370 etospl p A b e phind PEERA AR AUl progippinase
inhikisopept i on of Er bB3, mhose | ci nase domai n does not

[ooogXkNi bi. ts.La4Y MkierA 6l i¥d BGFRTRES el ERRRL %ﬁal&? heWey have
extracellular S|%3als t hrough the cytoso

- dempnsrptad slinignd ATTcaeY 19 £RPSSH ““"‘F‘l’l‘é‘“a&’cﬁp\?ﬁé‘l@ﬁ ®Ppt E’@%’gzﬁ%’m"’“ of

anti-EFtH2 abdlohyt ahhkj;ﬁipplwm aptoved fa ubdd beeabiadapedr lintharUnited States’

. in lﬂmgfk%poﬁ 85\§b XrgIosnlj]'n(:“lallor:;l()l%curlléJ grp-lebrttocr)sf op h&%ﬁr t%at are
cominetcailp diatiblez &t adﬂmqns scwndum anmlmdt:h anegualt molequldstibat target
the lﬂ% % 'oqu}he (ﬁrgé h%g’&s‘“e%hﬁ@r& %}l'lq aﬁﬁwﬁ@ qare m clmlcal and

rosi nes on racel |

precgmgfﬂ adpvql@nefahm@wsphcmmvmhqmgawwwcﬁh"ﬁrﬁBzorﬁalgna'
antiHoR$ SRS CEGIXE dis avdildBId BF theélkesmamt S lrinvRcdi-RESory colorectal
donmai n, these receptors nust heterodinerize to elicit
5?response The phosphot yrosines then recruit the
necessary cof actfioVIMARY OF THEIRIVENEHION. di ff er ent

gnal i e f :
s S5, St i i 6 S g
kln%.péﬁﬂl gmnmﬁgs[s 1}&\!@ ARy aa,tl'@rame%ea,gpnts rﬁlésgaqeﬁ ghat can be treated
by thélidhftidnl 6 19pe $ir&tRpbH BYoHRMRRASS. dﬂ’ﬁé}eﬁlaﬁlalsb Qect\hainhibitors of

hways are activated. Thes

sero DO CF 1 BH PP Aerdl P ashiiol i Apatiign s o

compaunddnfiFioomiof apopt osis. [ 0004] Several investigators
have denonstrated the role of EGER and ErbB2 in
devel opnent of cancer (reviewed in Sal onon, et al.
Crit. Rev. Oneot Hematol. (1995) 19:183-232; Kl apper,
et al., Adv. Cancer Res. (2000) 77:25-79; and Hynes
and Stem Biachim Biaphys. Acta (1994) 1198: 165-184).
Squanous carci nonas of the head, neck and | ung express
hi gh I evels of EGER. Al so, constitutively active EGFR'
has been found in gnones, greast cancer and | ung
cancer. ErbB2 overexpressi dn occurs in approxinmtely
30% of all breast cancer. It has al so been inplicated
i n other human cancers including colon, ovary,
bl adder, stomach, esophagus, |ung, uterus and
prostate. ErbB2 overexpression has al so been
correlated with poor prognosis in human cancer,
i ncluding netastasis and early rel apse. [0005] The type
| tyrosine kinase receptor famly has been an active
area of anti- cancer research (Reviewed in Mendel sohn
and Basel ga, Oncogene (2000) 19:6550-6565; and
Nor manno et at, Endocrine-Rel ated Cancer (2003)
10: 1-21). For exanple, U S. Patent No. 6,828, 320
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ki nases. Such conpounds have utility as therapeutic
agents for diseases that can be treated by the
inhibition of type | receptor tyrosine kinases. They
may al so act as inhibitors of serine, threonine, and
dual specificity kinascs inhibitors. In general, the
invention relates to conpey nds of Formula | 1
100081and sol vates, netab esa.and pharmaceutically
acceptabl e salts and prodft gs,theFeof wherein 13, G
A, E 122, R3, m and ﬁv efined. herein, wherein
when sai d conpound F rnula | is represented by the
formul a R2n [0009 is other than Qor Z
wherein Q and tare & deﬁyned herein, then Eis not a
benzof uranyl, indolyl, gfi nazol i nyl, quinolinyl, o
isoquinolinyl ring. [0010] n a further aspect, the
present _invention provideS a nmethod of treating
[0008] seasesd aolvareslinetdbolie dnd plmnsammwaﬁu edtefiiybl¢ yaie aiid prodrugs
t ¥ Qs 1 kjngs . .
mmggﬁnﬁﬁﬁg{gr}éng tkﬁgﬁak&\/\/élrﬁ I oohq%: ani rra gﬁmg‘f YT hen S_ald
compoypd et Foppula I isdepsesarier bfthrormilt a 1" or a netabolite,
sol vate, or pharngceutically acceptable salt or
prodrug thereof. [QQl1]ka a further aspect, the
present invention p oji de§ a nethod of inhibiting the
producti on of Rtypexl Peceptor kinases which conprises
adm nistering t§ a warm bl ooded ani mal an effective
und of Formula 1, or a netabolite,
sol vat e, .@ ceutically acceptable salt or
prodrug theeeofy# 0012]In a further aspect, the
resent yention ovj des met.hod of . providing type!
- ooflC5 o nd B Rl PP T 3B B Ko mgeRarifyen thet ¥ ot
benzatinihyl] st €yl qdndzolic], wainstingl, onickedinatvivivehg. an ef f ect ive
nount .of ite, .
{001 i?'a ?ur&(r%glg? < ?ef gﬁ?{ WL@en?iOQ %gcivgfhe ﬁ'& d ¢ treating

ol vat e, y-accep
diseﬁ@mmﬂg"@h@némpns hetiats] bntyee | mm@rmagpe!smasee weuch comprises
adm:li-‘lfsﬁsﬁﬁgio 4 WAENbILOTARRMAY ekl RAIN I B2 BRBYERIIF ROz I, or

a meta%ohtz, solvate, or pharmaceutically acceptable salt or prodrug thercof.

[0011] In e further aspect, the present invention provides a method of inhibiting the
production of type I receptor kinases which comprises administering to'a_wa:m-blooded
animal an effective amount of a compound of Formula I, or a '.metabolitc, solvate, o}
pharmaceutically acceptable salt or prodrug thereof.

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

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

effective to treat or prevent sald type I receptor kinase-mediated condition or a
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| receptor kinase nedi ated condition, conprising

adm ni stering an anount of a conpound effective to

treat or prevent said type | receptor Icinase-nedi ated

condition or a pharmaceutical conposition conprising

said conmpound, to a human or aninmal in need thereof,
pharmahitiedl ncosgpogiition rgomiptising Said oppauindo af hbmdnot aniinal @ need

h e ept a vijy a
sorefy SR Bt G0 ARbRT L Rl Y BFRAGI -
aoccpebhcmh OB s Vivieagieavalie B@dméaffeféf akedyert heecergon Hpase mediated
condjlﬂ&khl?ﬂgmfﬂe r&itéu Aca&a{a.g |ft63ﬁle gﬁeﬂﬁdﬁ sﬁmlsgwma&em@mﬁe, but are not
Imte r ItTeratl ve I SOr aer s such
it 4 PerBTS BN o e SHECRE St b B and ST fins besst,
colonpuvary blddkderd demacis tiddre hskirk ipaiivegas, IsikkiemiaspBaihemnss, esophagus,
| euk a h S or prostate,
e Vi m%me ﬁmr%m%%@ oﬁ%%rpp (?}g.%{-é? %Hjle di sgr ders.
[0014[| 0014] 'ﬁ'lnecmmrm-odm dE Fgmulrot may el usndaydmtagweﬂy in combination

with GEY RRSAO@MPLMicaBertONDI Nation Wi th ot her known
t herapeuti c agents. [0015] The invention also rel ates
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rr%cr)Hnd or formulation conprising a second
*‘To‘h rrraceutl cal agent useful for treating said disease
[001%)r di sBhidéwentiod FIrdeTncludes methadd afiprepaningh eethpdseif sepamting, and

mdthmaibpﬁﬂﬁwﬁ’é ofnﬁ@&ﬁ{ﬁoﬂn% oﬁﬁishﬂrgﬁmﬂf separating, and
nmet hod purifying of th onpounds, of this

[0029] 1,y ent fAditiops) g TFPIRGTR 40 F aﬂvaq' feamr?f diiavenign ghalle set forth in
part ih @ildescEiptiad that foBow ) uRih ipaf wilNgdcbm® Ep[ﬁﬁ'.fnt foahdse slul‘lem&ﬁe art

in the, de that..f ol | ows i n A Wi |
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0021] Ref er ence
wi Il now be nmade in detail to certain enbodi nents of
the invention, exanples of which are illustrated in

t he acconpanying structures and fornmulas. Wile the
invention wll be described in conjunction with the
enummer at e EmEb Dnst:mmONvUFiTmEmvﬂmOmd t hat

hey not .i. ten ed e t he.inv on t
[OGZIinb odi moe q: rl%dégx '%}'nv n nc*dﬁrg fo the mven%on,

examplest ofitelich twe ﬂwmd an Itheatqcenmrmu @sycturesdingdi foanulum sWhile the
inven?tﬂg Wb Hesripdh it Qoxﬁ]ﬁﬁén&? wh | ht gﬁﬂn&é@ 'eﬂxbwﬁleﬁt‘é Oi? Qviﬂfbe

resent i nvention as- he cl ai ny,
undergfpad Eetdh%a@ Het itanded fo "'f‘éé‘?ﬁgﬁl@l‘€°‘h@n9’°??e%‘m§§m&ﬁd “on the
contrdif} [tR¢ irAb@ioRi 1Enlﬁté\fde<(§j)t% Bk \sgl aﬁ%?ﬁa@& toRQIERAGHEC ﬁﬂdbaﬁiwajents
e Se | e
which Joryteoigtis SARINE SCoRCoriBSiuhtl inATioRer SHES b helciiigs,one
skilled iimile et will retpenize torrast snatimcls med ewieddls sideBe ot lpdvalenn tda these
dcscnﬁé!oeﬂémﬁ hatictPBsuPbe dqnﬁ ,Ersb%oé BERE Pekatt%%h efﬂl&g{&em

and S|mlar materials differs from r contradi cts

invengigsijp o wayrlimited tp thei mghags andpateriafsdescgiged. o dls ‘F"ﬁ’étdha‘ one or
more LT tHS ,incbtl?bﬁtddsﬁigﬁmréj@ﬁ& sinkiR# g(?g,gimgiE ctéﬁtﬁ _ﬁoﬁ{ of RBntkddle, this

.this a at | r .
spplicaiy of Rl 5 Aol g1l e jr R oty eBveR i, o the
hke,thlaamnhsanenlwnhnhar or branched-chai n nonoval ent

ydr oc cal of one to twelve carbon atons,

10022 er elgg‘g@l%yl radi cal (Yen;be optional ly
100234 st | Thst tenn "Higd D ahded thespingge afyratgeiplingar or branched-chain

monoSH&E hidrbt@rds rﬂmﬁpsf &rRdo hedn@%m&%m 8oheRfin B KKyl R4 RSay
i ncl ude but %1@ not |imted-to,

be o@{omjﬁy .‘(ué @E‘fﬂ Y1 Wi B or( ﬁ‘oﬁr %ﬁtltéqrﬁsp)qpscn " below.
Exmnp%ﬁhﬂksal-@r):upﬁmﬂndxpwut af@r P Yimited @H(nﬁﬁtj) ZMc, 1)t 9chyt (Et, -
cacly ol G s BT S 18 ey B3,
- {n-Buy, @IH@'M—B?@@EHS&CHE Arestethyft1-propyldpie, léblﬂ}ﬂiucﬂzcﬂ(ﬁlﬁh) 2- butyl
* cosBAPRORRt sl cE St B
penty -CHEHRG Ao Yy £ P (ahes e #32):
methy] 2GS CHHCHBLR)), 33nd@i-nButyl (b:mm,bcwcm):) 3-methyl-1- butyI

(.m,gc}ggg@;%gjm MR oyt o o)

CHﬂhﬁHﬂbCHz(tho Cl- mmw@mc&mcﬂs:mem ( - 3-hexyl (-

CH( e ne&FﬂF% 3)’ 3-methyl-2-pentyl (-
CH(W%)) )2 P@Wh(eﬂﬂgﬂﬂa lwii(gﬁhh) 3-methyl-3-pentyl (-

Ay ( H@H;WI%‘)@i@ﬁHL){' 2,B=dimethyl-2-buty] (-
&Eﬁ TR S —
cycloﬂi(tﬁu-@)ﬂﬁﬁd(ﬂ;]:ydlﬂ)eiﬂ) cycBhé&ptyl) ame tyryrbe@t but y|

( " u\ﬁ? % 1%51‘y|0 RY ovalen
[002 4iycl obu cyc l penty : s%nﬁtﬁeg hexy ’r %L%%QR Lm" a] ¢
hydroegrbqruww«ot[ mztet]smrf@rhoe (aperis 4¢- xypt% Nhym d\é@r@atha raawb@dwal

may BeloPERRIPRbRIARENES fd2Aiy WiPHR b RAInER kubstituents described belaw.
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hydr ocar bon radi cals of one to six carbon atons (e.g.,
G -C6 al kyl), wherein the al kyl radical nay be
optionally substituted i ndependently with one or nore
substituents described below. [00251The term

"al kenyl" as used herein refers to linear or

[0028)r anchee fehai"ﬂkdm@nw Qbed fhErel’thdfeﬁQﬁhMﬂorftﬁﬂ'icﬁﬁi-chﬁﬂa rhoMavalent

to.t | t.h
hyegsfoiy Tt G0 BRI ol e b R RSBk FpsBumy i o
carbonkrarbe,nspf tdeuta¢ foomdy [whegeili twl alivay! fadicd pnayohtabpt;onally substituted
: mdap%H&ﬁ{]j( I»vHﬁ Sk 61"3%‘?@&9%{536&%5&! Hefkn, Sid lﬂa{ic%s radlcals hang "oig

su §t| uents describ 'greln and 1 ncludes ra
and 'jrgu4 ﬁgeﬂt&w& %ﬁﬂ"m’%“r"ﬁ!ﬁs 'E d‘f‘?‘e% %ﬂeF'GH%“S dixamples include, but are

not lﬁfﬁﬁﬁrtﬁa&h%ﬂy!' or vyl mzcirﬂ,cuuyleotﬂ;cmﬂﬁc@,mpsﬁ l-enyl 1-

i ncl ud ef ut. are_not I|n1ted 1o et hyl enyl or vi
cyelopenti2-epyl, 1 pyclopent-enoh. Thexenyh- L-pispex-ienyd iysioh Mm@mﬂd I
cyclokex-8¥¢a¥lopent - 2- enyl 1-cycl opent 3- enyI 5 hexenyl ,

I "1 l.0h )
o2ql, oY AR Nerd Gyt 35 GURIHRE 1 £ N & ip@R S branghe nggovatent
hydrdparben radicef efitwo ttqawlﬂeuca@am atgms With incleesti omeorite whlinsaturation, ie., a
caer?N:QFbQﬁ AEDYpIE BGALE abrc;mn 0 alkfhyd WA 4P ns:@raoemﬁ;uaws sstitlhed

| east  one Ssi te of unsat uration, i

- '"chfa‘i’eBHh With 1058 AT mers Supstifients Wesegbed fvesin Wd?“k‘jﬂﬁy‘i’“t are not
limitEcPA8] tiynyIRY=}) aﬁwﬁﬂogﬁ?i dpbbpﬁr‘éhSIGHzQE@ﬂ) i ndependent Iy

th t t
0028, 1o e e L PERSEYY O, ooty eien s hprepy ae
interchackeplslo prydryfer topmogmayvdenit non—%ﬁmﬂ#uat&(hb@iﬂﬁlbem&&m&d cyclic
hydr%cssssl, @b | having Cﬁ&gqaees'txl cgﬁg cg,l;st%JHSIm 3% | %%%chc

erern are 1 nrercharil eabe er to nonova
carbosipelicaredinels ir@ludsahuamm li@ﬂ%m,tqyelpwym@»n@alowak eyplopentyl, 1-

cycldpmhl&,yhy1dé,%am1:rbnpxaolL@a:bpmwemﬂ Eimwwr ?—%ydl(ﬁ\eﬁ-@[chyl. -

I
ciel P Eals [ SHEPRS ot SHFGEHEE RGP, SEpHprapgem

“cycladiysi, obdloyhdecyd yanl G:@dﬁdqdhcyl 1- They@l:loﬂﬁﬂtmiyh B optionally substinited
ent - 2- eny

mdupc8€cn+l¥)  Ohe oI G more ubs&mmgl%# gﬁ,] RE m’ 3anec_{t]1¥ gr‘ou&sy C[lhg Q:n%f ycl,yt:loalkyl"

also lincydsh cméx}'@wem bicyabit oA tridy i oyclosiol olragfimgs,. wherein the
polyGL6] SRkt o?tﬁ)\‘xﬁ:llﬁﬂamél = safY o‘?ﬂﬁ%éﬂly’ unHGLONBAEENY! B0 00 »

cycl ododec cycl oal kyl bé optiagnally

saturgta%gt wa&nﬁw%mmww Wéclb‘rn%rﬂrén%ﬂ hetereypl dne.
BlcyﬂQ:ScLai'BoGih‘lics\Ma{uhg 7ab lm WSonGl @H b8 . arrdiped,! oF Bilarrﬁaléc kpalbkeytlo [4,5],

I | ycycl bi cycl
15 130y o oE ety v avedh i Dot 2 hertanc
bicyqielR 2 @Yeelane argithiayclb3r2enamptd. onal |y incl ude a saturated
[002@]r par t'f'h@ltclr% "H&é‘@:}lly] a&s%gcdclw lpr@l‘egsglz SJDH‘&&? JeQr & branched -chain

saturated or arti unsat ur at cy cl oa
monpiglegt Bydgecpsppn radrfgl afrorwmtwelw Farbn Hes r%m air'P*ﬁE; one of the
carbdd @RS isqeﬁw@m{ G'h@ﬁrolﬁﬁ\ﬂ Jéﬁ:chd tfremm’, QLR BB afePOhddéin the radical

may %fra gz]r.]r gﬁ] exa onbf S‘}'g élﬂzgatérﬂ gHL gg[ieal‘ m]the middle or
at thb eeyeflthd ﬁdlﬁaljl] Tmﬂie&ftﬁlkybtaﬁiy&ﬂllﬂa{y%c&pﬂt}naﬂy substitatad] independently
bi cycl o[ 3. 2. 2] nonane. 10028] The term "het eroal kyl " as
used herein refers to saturated |inear or
br anched- chai n nonoval ent Aydrocarbon radical of one
to twel ve carbon atons, wherein at |east one of the
carbon atons is replaced with a heteroatom sel ected
fromN, O, or S, and wherein the radical nay be a
carbon radical or heteroatomradical (i.e., the
het eroatom may appear in the mddle or at the end of
the radical). The heteroal kyl radical may be
optionally substituted i ndependently wth one or nore
substituents described herein. The term "heteroal kyl"
enconpasses al koxy and het er oal koxy radi cal s.
100291The term "het eroal kenyl " as used herein refers
to linear or branched-chai n nonoval ent hydrocarbon
radical of two to twelve carbon atons, containing at




- radical may be a carbon radical or heteroatom

radical (i.e., the heteroatom nay appear in the mddle

or at the end of the radical). The heteroal kynyl

radi cal may be optionally substituted i ndependently

with one or nore substituents described herein.
with[oﬁ@&h]lcﬂ‘h substitneres debaribed leggic | Bie tamd'hétbrediryl Cstebipassed alkoxy and

gg?ngfgﬁ are used i nterchangeably and refer to a

N or partially unsaturated car' oocycliq
[mPhdu c al Thef tegn t"betgroplkenyl"aasovssd ihareiphrefdss & lineaagrr hyenghed-chain
monbValtét RidRiPaibon faditB! SR8 LOMeBERBENABAL | bnERing ol R&: bALMBubIe

sy S5 o i 5 AR Al o o
withQhisietiamhl jelested Siomt Nt @ chr S)ethe pehiachinthe sadishlt iaythea carbofiraidizal or

t escri d _bel ow.
ro R ATS ERSCLRE RO DU ERRIS Rl FRES B i
The "Hgteroatkerey) argieali mey el eoptipnaile swhsticted dinftaprydently with one or more
substitr€Hie a&een';édyﬂmal a9 ihdhfded! AR alk alqhgglr-as WHAr @lak\ Idd@ntations, or

heterocr cﬁ' radicals are fused wth a saturated
alterpativelysy c QFERaHoBY, or fully unsaturated (i.
[003@) omat in~)e mhw;eaian@nﬁr a9 elised qﬁm ir€fert | 930a 1E.wms& @fanched

f . h | cl.ud {.
monlpi LSSl el BERS, (I BnctUbiol CoiBlind kPt it
bond. dixamblpsinohikie, @ny&rs nwtémmat!hpdﬂ_tmpyr alwvnyl dlnﬁl#drir@pwrmm at least
one Lﬁ.fmr &F%%&H}J :Q%fﬂ%ﬁﬂlﬂx al e@.ﬁﬁirom BReted' B f:ﬂlﬂpb B, and wherein the

onor phol 1 no I oxany g;ra2|n
' mdi%bm%ewbphwd-whﬁréwemm radisylf antpF hetemptemapap appear in the
midd)© BO&I the Endibfngié radRXB.D IRY hetcrbhtgapawica! rﬁﬁyaieeiﬁuﬂr)‘.illy substituted

indePARED Ry ons o P ST PR ooy 0

{0031] 3- di ORwel anyds “pyteragolel nand, "beterbycdty/ | gs dis¢dhi kebedmyadrg  used

lntf:rgl;l/ﬂ:ﬂgl l?lgéc? %rﬁ%f I (% JTIWL'I az O{M g&&&y&ﬂ’a}é{dm of 3 to 8 ring
awnazabvh@y@ép@ﬂlonemmw 2 h@%.%ﬂémyfnw@kﬁmmogem

' oxyg%ﬁ%@d Gk, QL@ re%na?ﬂutkem&ms Eiigl QAR eYelonk or%’dr@ @thg Zt'oﬁi)! |may be

and N-pyridyl ureas. Spiro noietjes arﬁ al.sq i ncl uded
optigetinfulstivped E‘E'ﬁﬁ%d"a?ly ‘f’ﬁ'? Qneps frofs; sppspenty fescrihed EF'B\‘,‘yPP‘i/‘I"dm‘
mayl &€l € alarboRy radizaiCoat liskedneah aadiddl.at tThe hetn Wietseocgdlgh includes .

o ORRARLE SRV il RSP L ONG B e
fused @ith tsatotated) partially ineaturated, gr fullp valehirarald(i.£+ amitie) dabesivelic or
hetetBRY6IIP Fink. TEY@RAbs &M&%ﬁ%g&ﬁﬁd&a B drd RotdRGRY 103 PYrbolidinyl,

mé at tachedg npl es” of héterocyclic roups wher el n

ydrefugnytar ¢ wra?ltmk afedahydrodisylt darebwdropyepyh ( dihydropyranyl,
tetrabRir@hib@amdi, e p:;mumdol h6@haling - Cthiompiphalitd, thloxanyl piperazinyl,

e A e

oxazepingn diagepinthr thiszapingli Ltpymblingl, pbpyrtalioyls indolityly aBirotesyl, 4H-
pymgﬁlou §xan£iloo$%l11m§}ﬁn_way ﬁézoﬁlgﬁnmnﬁmﬁgd (ﬂﬁﬁol&@m Elﬁ\'}'&rgﬁlranyl,

car bon bohded heterocycl es at posItio

dﬂlYQTO“l!F“Y'S oflihgdrgfuragy! pyrlml'diW'W@WYB 41"5‘d328Pd‘®"of 3-
azabibyRY3.h. W% mﬁbwasm,ompm@i Qfabyaibr2a. zqwerxmm d3A8ndolyl

p05|t|on 2 a pyrazine, p05|t|on , 3,

4, or Sofa furan tetrahydﬁfuran t hi of ur an,

t hi ophene, pyrrole or tetrahydropyrrole, position 2,

4, or5 of an oxazole, imdazole or thiazole, position

3, 4, or 5 of an isoxazole, pyrazole, or isothiazole,

position 2 or 3 of an .aziridine, position 2, 3, or 4

of an azetidine, position 2, 3, 4, 5 6, 7, or 8 of a

qui noline or posldon I, 3, 4, 5,6; 7, or 8 of an

i soqui noline. Further exanples of carbon bonded

het erocycl es include 2-pyrldyl, 3-pyridyl, 4-pyridyl,

5-pyridyl, 6-pyridyl; 3-pyridazinyl, 4-pyridazinyl, 5-

- pyridazinyl, 6-pyridazinyl, .2-pyrimdinyl,

4-pyrimdinyl, 5-pyrimdinyl, 6-pyrimdinyl, 2-

pyrazinyl, 3-pyrazinyl, 5-pyrazinyi, 6 pyra2|nyl



[0037] The term "cycl oal kyl al kyl " as used herei n neans
an al kyl noiety (as defined above) substituted with a
cycl oal kyl noiety (al so defined above). Exanpl es of
het erocyclyl radicals include 5- or 6-nenbered
cycl oal kyl - C14-al kyl s such as, but not limted to,

qumﬁlﬁﬂyp RO RYyrE¥1horkas. [%%ene@y Q&Hlio%ﬁdd@' Kitin t@SscHest this

dnaner eldﬁ‘@r efers tlgp‘gn al k){Jle % é{gl %?@BI%@Q“”\?& isppossible.

For bstaRie) 4 grbmﬂwivw ﬁbﬁlaﬂamlﬂbﬁdyl liqun-blsl -yin@®-atcehed poit pydrioR3-y! (C-
i

atm'ﬂé’:ﬁlR g ( up d?\l v&)ﬁo M?W%Nd%ycgg ?\?%é Y Wantached) or

unlda@-ﬂo') (:Ql-alta@@db) Brampl of(b)‘,tmmllc R whe:emgpgﬁn@'barbon atoms are

subshMeB)\%‘tQt)a]@a‘ mmé‘rléBL,@(.mQ.) 1,3-M6R) %Q% INRoR thiormspholinyl.

%EO N13 117, 05( 2(0R),,
« T9pSChERoPE DOPPGRS s g i) X008 BTRER, o o mor

subshﬁ{aGI):Bosmo‘ﬁé QtR Rarious §(oﬂbs2 NR . -S(0)(0R), -5 0) 7(0R),

003z 0 Py eyl B B ot g o] B i porded o

posmrk?eﬁ,w 3 oalﬁloﬁﬂyyridlm ydsitian Bo#, har éobeywidgtine, Ammngm S,or6of

| t4 al
AL op bl S8 VoA, R0 8 Ok}t
-thwﬁ@t’é#“e phegt RYRYIE or WB'%*@F"@EW % Pesitiep |2 4 @yé|°69n ‘R’W‘&'F» fdezole or
thiazdley posititel 3)eif @f Gadfydn Po5AKNG ;@&zﬂé‘,&ﬁﬁk&ﬂﬁﬁho&b@&ﬁhdm oPB'B an

b t t The, t
saice SeBbig 4 R WS e heRRRE prd s 'S 70k 8t fpifotine o
positdul 98,428, & Tor 8 cansdlsowohee (Fuither e:[@m]ofmbqndqondddaﬁtemsycles
: 1 .
inctldp L RBYP S BafTAY 2 p0REL LoV E o B birideddin AL,
pyridaginyl3 1omaidazinyl.s 2pyeigidinyl, 4pdmidiny e pyaniding, ¢ froxrigeiflinyl, 2-
pyrazinfll RpyrAnyDfs- ;gwr&h@!/ @-plraz Bl 2-tHEbIBN E-Lhiad VB (08 5 GhikzBlyR,
t he term

o L ol b 1348, SFo Bt e
at p&itigh 1 a,lt'a;nmlledmeaazénambl ]jjg'ow fiyiiolidibd) - rofpre, Bhyrrdiide, imidazole,

m‘%ﬂ%ﬁ"%l S nvé:ht?'l on relflﬁt Mo’%@]ghgg%gl e % 3-gwazoline, |

piperidiad, wipefagine, jindeldy indoligg, § Siedazols, @@%‘pﬂ"& oftaprisrindete, or isoindoline, _

posnl:‘.é%leas o:iH&l?leaa% Egﬁgor( EROearsh 8 B%r @ﬂﬁ%)me @tmaﬁore typically,
(HER3) EI‘ b13 HER4 VEG-FR2, FI G and
shegrog ‘Pﬂ‘é‘bnt’%ﬂd%y}‘aﬁ‘f@é] éﬂf&‘@?‘ul' 'gis‘dmlyl 1-

. pym!zmiudmthj‘;&nafnylserl ne, threordne, and dual specificity

h VEl C d p38. S
oodf| '2°¢ Srigdeh BPufiRty: Mo SRRR Pl o HEN SQUD Rt o
substitueed it obg/«_)rtdme anyhinbietyi(dlsp asfdefirivd alocyp)e Bxamplegefjatydaikyl radicals
mcl&d% 5@? eaﬁ&ll‘&él?gsu +t9.9aknal{eg P BLR ﬁ%ﬁ%m

oni ne ecificity nase pat hways.
[0035h044] | Feecem Merereamaly! anped helmnsquwemaf@hmma@ééefmd

abmtep sﬁ@dﬁwnd.smt Bahetéb@rylu o (ﬁz@cr ds NBefiaed Iem:gvd)ypﬂ?.thples of

v By A ey B BRI e, e B

to, ogarbly thietdheyt) toyrididtisyl immd/etikeon | ncl udes conpounds of
Formul a |




[0049] B represents a fused 6-nenbered aryl ring or a
fused 5-6 nmenbered hetero- aryl ring; [O0501E is
(R12)i (R12), rt34-XJ;fr ~ N NO1 ,P1 D39,2 D3-02 ,
[0051] X is Nor CH, 100521DI, D2 and 19 are

i ndependently Nor CR:9; [0053] D4 and Ds are

[003 depenp}mt;.l,ry H&eﬂky@ﬁiﬂyﬁ@.@ u&ﬁ hb;aaneaﬁs arPhlk R&Qery (as def'ned
e&&n%naf S]aSt h%trcl,?oc?glyl monety (also Ae%nedo above). 9 Examples of
heterocyclylalkyl radicals include 5- or 6-membered heterocyclyl-Ci.;-alkyls such as, but not
limited to, tetrahydropyranylmethyl.
[0037] The term "cycloalkylalkyl" as used herein means an alkyl molety (as defined
above) substituted with & cycloalkyl moiety (also defined above). Examples of heterocyclyl
radicals include 5- or 6-membered cycloalkyl-C ;-alkyls such as, but not limited to,
cyclopropylmethyl.
[0038] "Substituted alkyl" as used herein refers to an alkyl in which one or more
hydrogen atoms arc cach independently replaced with a substituent. Typical substituents
include, but are not limited to, F, Cl, Br, 1, CN, CF;, OR, R, =0, =5, =NR, =N'(O)(R), =N(OR),
=N*(O)(OR), =N-NRR', -C(=0)R, -C(=0)OR, -C(=O)NRR/, -NRR', N'RRR", NR)C(-O)R,,
-NRICEOYOR!, -NRIC(=O)NR'R", -SR, -OC(=O)R, -OC(=O)()R, -OC(=O)NRR', - .
OS(0),(OR), -OP(=O)OR),, “OP(OR)z, -P(=0)(OR),, -P(=0)(OR)NR'R", -S(O)R, -S(O}R, -
S(ORNE, -S(O)(OR), -S(0)(OR), -SC(=O)R, -SC(=O)OR, =0 and -SC(=O)NRR'; wherein
each R, R' and R" is independently selected from H, alkyl, alkenyl, alkyny!l; aryl and
heterocyclyl. Alkenyl, alkynyl, allyl, saturated or partially unsaturated cy;;!oalkyl, heteroalkyl,
beterocyclyl, arylalkyl, heteroarylalkyl, heterocyclylalkyl, cycloalkylalkyl, aryl and heteroary!
groups 4s described above may also be similarly substituted.

(6039] " The tcrm "halogen" as used herein includes fluorine (F), bromine (Br), chlorine
(CI) and mdmc([) ’

[0040] The term “a" as used herein means one or more.

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

used, R and R'* may vary with each iteration of q above 1. For instance, where q is 2, thie term
(CRPRM), . may equal —CH,CH3- or ~CH(CH)C(CHCH3(CH,CH:CH,)- or any number of
similar moieties fallmg within the scope of the definitions of R™ and R",

[0042) B RS

[0043] This invention relates to compounds that are useful for inhibiting type I receptor
tyrosine kinases, such as EGFR (HER), ErbB2 (MER2), ErbB3 (HER3), ErbB4 (HER4),
VEGFR2, FIt3 and FGFR. The compounds of this invention may also be usefitl 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 [



[00541D7, 1)8, 1)9 and D are independently N or C1219,
wherein at |east one of D7, D8, D9 and D16 is N,
[0055] Rl is H or alkyl; [0056]each R2 is independently
hal ogen, cyano, nitro, trifluoronethyl,

di fl uoronethyl, fluoronethyl, fluoronethoxy,

d s
recerior SyhORE m%%@m%!hg%m%ﬁ%ﬁh&&% B bt Knase
pathwayy 4S02R18, - SO2NRI 4, - NRI 4C(0) R15, C(O) NRI R14,
[00441\IR15C(19)cH&L58ﬁﬂodmaBlaﬁ§( DM bIRLRRE 40 corRUAdRIdat a2 kbl for

mhlbdwl %&r [{)}'al : tgi// @%{Yﬁg}ek %agstr':saisﬂe %%by Pj’%‘ﬁab—ijﬁrﬁs € rbB3
HEEDOInd EFBBRERMNY- aryl , aryl, arylal kyl, heteroaryl,

tero ed

004GE" & O30 hkk AR Bl SRS Lyl ot agipiet o0

-NRI s(C eR14) caryl, -0( ?1114)cheteroaryl

-N1213(CRI sr) g- heteroaryl L§R14)rheterocycly1 or

. -NR15( CR1312. 14) 4: hef er cyc|y| wherein said al kyl,

al kenyl, al kynyl, cycl'oa aryl, aryl al kyl ,

heteroaryIEheteroarRtal I, heterocycIYI and

het erocycl yl al kyl pokkiOng are optionally substituted

with one or Mre gr§ s i dependent|y sel ected from

oxo, hal ogen, cyano, nifro, trifluoronethyl,

di fl uoronet hoxy, trifluorogethoxy, azido, -NRL3SO02R18,

0066 a0l kbl i PSR S et ot

“mmeNRI4c(O)NRtsmBs ... NRi ac(NcNNRi ski s, - aryl,

teroa et eroaryl al kyl , saturated and
WMQE al"l%é%r@%?%r’a%%ér%%terocyclyl, and

[004ﬁbter ocy NP4 N:, and wherein said aryl, heteroaryl,
[0042 { Y Thal & YdoreshiRd £R0A1 &Lin@inb&¥d aryGilaSr ‘icﬁYé&Dﬂé @Embered heteroaryl
eterocyclylalkyl rings may be further substituted
Tingini th one or nore groups sel ected from hal ogen,
[ooshydr OXYEjs cyano, nitro, azido, fluoronethyl,
dltluoro hyl , -trifluoronethyl, alkyl, aIkenyI,
é%nyl, turg}ed affdpartial |y unsaturated
cy I, s d and partially unsaturated
het erpcycl vyl , NR”5R£1 and OR15; [00571each R3 is
i ndepete tﬁy Q aPogen cyano, nitro, alkyl,
al/ | cenybiagal kynyl , geeperoal kyl, heteroal kertyl,
het er oal kynyl, saturated or partlally unsat ur at ed

cycl oal kyl &@turated orRﬂgrtla |y ungflur at ed
het eproC kﬁ ar yik, (é et erya

f 1 uor onetinyl »pf | uoro hy Da OR15, NRI5R16, NR1sOR1S8,
NRI 5C( a0) £§ SC2NR! 5¥&. Dé‘RlS SOR15,
SO2R15, O 5; OC(-0)R1 ’
C(--0)N1215R16, NR15C(O)NR16R17 NRI5C( NCN) NR16R17,
NRI [ 00581wherein said al kyl, al kenyl,
[oosg kynyfﬂmf)er al kyI het er oal kenyl , heter oaI kynyl ,
[0058y ci oal D, PP andia} eze indepeddehtly MoyCR ®ar vl al kyl , het er oar yl
and heteroaryl al kyl are optionally substltuted I
with one or nore groups inpependently selected from
hal ogen, oxo, cyan, nitro, alkyl, alkenyl, alkynyl,
het er oal kyl , het eroal kenyl, heteroal kynyl, saturated
or partially unsaturated cycl oal kyl, saturated and
partially unsaturated heterocyclyl, aryl, arylalkyl,
heteroaryl, heteroaryl al kyl,
trifluoromethoxy, di fluoromnethoxy, fl uoromet hoxy,
trifluoronethyl,di fluoromethyl, fluoronethyl, OR
NRI 5R16, NRI 501e6, NRI5C(=0)0R18, NRI5C(=0)1216,
SO2NRI 5R16, S11.15, SORI 5, SO2R15, C(Cl)R116,
C(r--0)0OR15, OC(=0)R15, C(-0)NRI5R16, NRI5C(D)NRI 6R17,
NRI 5C(r - - NCN) NRI 6R17, N1I 5C( =NCN) R16, (C1-C4 al kyl ) NORh
and NRI 5C(0) CH20RA, [0 059)or it is a 5-6 nenbered



NR8 RN [0060)Q isR8 [0061]Z is selected from Re
NRe | )l<er w \ --N--- Reb IN2 Nrr 10062] and
tautomers thereof, [0063)Wand V are independently O,
NR6, S, SO SO2, CR7128, CRPRO or Cillt; [0064]W is O
or 9;

[0053] 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'?;

[0054] D', D%, D° and D'° are independently N or CR'®, wherein at least one of I’, D%,
D’ and D'’ is N;

[0055] R' is H or alkyl;

[0056] each R? is independently halogen, cyano, nitro, trifluoromethy!, difluoromethyl,

fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -SR'®, -OR',
-C(O)RP, -C(O)OR”, -NR“COOR®, -OC(OR"”, -NR“SO.,R" -SO,NR'"RY,
NR“C(O)R"”, -C(ONRVRY, -NR"C(O)NR'"R", -NRPCINCN)NR™R'"®, -NR"R™, alkyi,
alkenyl, alkynyl, saturated or partially unsaturated cycloalkyl, cycloalkylalkyl, -S(O)4(alkyl), -
S(O)(CRPR™)-aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or _partially
unsaturated  heterocyclyl, | heterocyclylalkyl, -O(CRVR™)-aryl, -NR“CR“R'"q-aryl,
-O(CR"RI“)q-heteroaryl, -NR”(CRBR”)Q-heteroaryl, —O(CRBRM)q_—heteroci(clyl or
NR"(CR"R %) 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, nitrq,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR“SO,R'S, -SO;I-\IR"R"",
-C(O)RY, -C(OYORP, -OC{O)RY, -NRPC(O)OR", -NR"C{O)RY, -C(O)NR"R"?, -NR"R",
NRMC(O)NRPRP, -NRM¥CINCN)NR'*R™, -OR", aryl, heteroaryl, arylaiky!, heteroarylalkyl,
. saturated and partially unsaturated heterocyclyl, and heterocyclylalkyl, and wherein said aryl,
heMi, érflalkyl,ﬂ heteroary]alkyi, ‘heterocyclyl or heterocyclylalkyl rings may: be further
substimted with one or more groups selected from halogen, hydroxyl, cyano, nitro, azido,
fluoromethyl, diftucromethyl, trifluoromethyl, alkyl, alkenyl, alkynyi, saturated and partially
unsaturated cycloalky), saturated and partially unsaturated heterocyclyl, NR*R'? and OR';
[0057]‘ each R’ is independently Q, Z, halogen, cyano, nitro, alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl, hetcroalkynyl, saturated or partially unsaturated cycloalkyl, saturated
or partially unsaturated heterocyclyl, aryl, arylalkyl, heteroaryl, hetercarylalkyl,
trifluoromethoxy,  difluoromethoxy, fluoromethoxy, trifluoromethyl, difluoromethyl,
fluaromethyl, OR", NR"R'S, NR’OR, NR"*C(=0)OR", NR’*C(=O)R'%, SO;NR"R'S, SR,
SORY, SORY, C(=O)R'*, C(=O)OR", OC(=0)R'’, C(=O)NR'*R'®, NRPC(=O)NR'’R",
NRPC=NCN)NR'*R"?, or NR"*C(=NCN)R€,
[0458) wherein said alkyl, alkenyl, alkynyl, hetercalkyl, heteroalkenyl, heteroalkynyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl and heteroarylalky! are optionally substituted
11



[0065]Y is S, SO SO, CeCR8, or Cele,

[ 0066] provi ded that when Wis 0, NR6, S, SO or SO,
then Vis CRER9, and [0067iwhen V is 0, NR6, S, SO or
S2, then Wand Y are each CR8R9; 12 [0068]R88 is H
or Cl-C6 alkyl; [0069] each R6, R8, R88 and R9 are

withionélefaadrel gmt:bymmﬂndmgﬂmeiebrea ﬁbm Glogant s, cyaab,kyﬂrq, alkyl, alkenyl,

rat Kyl
ety ARl BB bt RE Bl of KSR dibsated gyiqenor
satusated) | 2ad lppitiallh elm.ammptylhetmexcéﬂ oaryly lapldtiph,, hageroaryl, hetercarylalkyl,
trif ORI ey, Cl Miﬂ%bﬁ&ﬂeﬂmﬁ@er ﬁh&oﬁéﬁ& al Kﬁhuor&i{&ﬁﬁal Kifftuoromethyl,

h )
oy géﬁ ! Ko bt SR, spovsal
SORSY mtsuted))m“t c(eoR?, DUEO)RY, oap@)mﬁgﬁendmm(yo)nglm”,

1 l_. 1 Fa, g al k
e RS R XN eR PSS TR RGO R,
[0058ht ur atce dl3 a:nel Sﬂiamcmwrbwhqmmc!mrmgsdnﬂmhwfamyd |ty 4, heteroatoms
sele&m @%Wsubﬁi't&éd%ﬂ](ﬁ‘aw'\ﬁb %49 qv[ §R wherein M’
12’ 18 802111 trifluororneth di fl uorzomei F ont.
is C\ erPt'qq&ubP&%@t%@RW|bmﬁ%@brﬁmaxv 254 or CRRS
M’ :& U,-tl, w&ypnét&mxmﬂsmﬁga‘ am,,NmR't ©ORIRY,IS(ORLYY, 3¢ O, and

e N
togetiiet aame!ce mmgmaat@mm vﬂuqilmt}esredttmmﬁmcd 5cor 6-ngmbered ring

optlt{;qq&)? g;riuﬁmh%llgk}{'%mnapm s, part | aFr} H %) Sa'Sbyilmd SOz in

aturate y’ unsaturate
whiggyasy @'as Riffogersatomy RIeseat i8 optinpally sbptjnuted, withia F aEetfky! group and
whidh@lo@m@e bptidtally B3 o loKdtoadxb @Y ihiooRd Wbstitaéned; al Kyl

het eroaryl, heteroaryl al kyI het er ocycl yl al kyl ,
_NRI 8502f t 18 fmm 8R16, .-C(0)R18, -C(0)OR',

-0C(0)12", - %‘R}/l%, -NRI 8C( 0) 11. 16,
-C(0) NR161:R"2L6 NﬁR NRI 8C(0) NRI 6R17, -OR",
- S(0) g - SOleJ!B or SR', wherein said alkyl,
10069} kenyiQ*al kyl ; Cycl oal kyl, heterocyclyl,
ooseycl oalaiylsﬂbdtqdﬁ-onar yt, ar yI al kyl, heteroaryl,

het er oaryl al kyl, and het er ocy Lyl al kyl, are optional I y
substitugﬂed with one [, nore roups |J;dep@ndently

sel ect eg ram oxgs hal g %e l_()EnuI al kynyl ,
sat urated frtial IRy E}aur at ed ;q:yl -
sat ur at edV ‘a pa’ﬁl ally Ulvs' urat ed

her er ocycl y' cycl oal i cyl al kyI cyano nit ro

trifluor® B‘?fluoro fR°uor omret hyl | -
fl uor omet ﬁg(y MfJ] uor onet ho I uor omet hox
azi do, - WS02R1G - 802N O) R18, C(O) OR18,
C(0)11.,18 00, -NR' C(O) R16 -C(0), bi eR16,
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wherein said al kyl, alkenyﬁ al kynyl, cycl oal | cyl

het erocycl yl , cycloalkylalkyl aryl, aryl al kyl,

het eroaryl, heteroaryl al kyl, heterocyclylallcyl, are
optionally substituted with one or nore groups

i ndependently sel ected from oxo, hal ogen, alkyl,

al kenyl, al kynyl, saturated and partially unsaturated
cycloall cyl, saturated and partially unsaturated

het erocycl yl, cycl oal kyl al kyl, cyano, nitro,
trifluoronmethyl, difluoronethyl, fluoronethyl,
fluoronet hoxy,. 13 difluoronethoxy, trifl uoromnethoxy,
azi do, -NR15502R16 -502NR15R16, -C(0)R15, -C(0)OR15,
-0C(0) R15, -NR15C(0)0R19, -NR15C(0)R16, -C(0)NR151116,
-NR15R16, -NRI5C(0) NR16R17, - OR15, -S(0)R1l5, -SO2R15,



[0073]or R6 and Its together with the atons to which
they are attached forma 3 to 10 nenbered saturated or
partially unsaturated heterocyclyl ring optionally
contai ning one or nore additional heteroatons sel ected
fromN, 0, S, SO SO2 and NR6, wherein said
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cyan, nitro, trifluoronmethyl, di fluoromethyt,
fluoromet hyl, fluoronethoxy, difluoronethoxy,
trifluoronethoxy, azido, aryl, OR', NRI5R16, SR',
heteroaryl, arylalltyl, heteroaryl al kyl, and
het er ocycl yl al kyl ; [0077]or R8 and RI together with
the atons to which they are attached forma 3 to 10
menbered saturated or partially unsaturated
heterocyclyl ring optionally containing one or nore
addi ti onal heteroatons selected fromN, 0, S, SO SO2
and NR6, wherein said heterocyclic ring is optionally
substituted with one or nore groups independently




-NRI 4C( NCN) NR15R13, -O e, aryl, heteroaryl, arylalkyl,
het eroaryl al kyl , saturated and partially unsaturated
het eneyel yl , and heterocyclylallcyl, and wherein said
aryl, hetemaryl, arylalkyl, heteroarylaikyl,
.hettrocyclyl or neterocyclylal kyl rings may be further
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r I r I
menfiEibe &m&w or fudy BREERAA! lvoalbﬂ | 89GHerRYAy1, optionaly
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heteroaryl, arylallcyl, hetseroarylalicyl, and

het erocycl yl al kyl [0083]or RI 3 and R15 together W th
the a umto which they are attached form a saturated
or Partially unsaturated cycl oal kyl or saturated or
partially Unsaturated heterocyclyl ring, wherein said
al kyl, cycl oal kyl and heterocyclyl are optionally
substituted with one or nore groups independently

sel ected from hal ogen, cyano, nitro, trifluoronethyl,
di fl uoronethyl, fluoromethyl, fluoronethoxy,

di fl uor onet hoxy, trifluorornethoxy, azido, oxo, OR,

Ni ne, NWORb, NWCO2]tb, NWCORb, SO2NWN SR, SOW SCQVV
C(DR a" C(0)012",, OC(0)1lta, C(O)N talib, NAC(=0)Rb,
and NR'C(P)NWN [00841R18 is CF3, al kyl, al kenyl,




17 substituted with one or nore groups selected from
hal ogen, hydroxyl, cyano, nitro, azido, fluoronethyl,
di fl uoromedw , trifluoromethyl, alkyl, alkenyl,

al kynyl, saturated and partially unsaturated
cycloallcyl, saturated and partially unsaturated

is o '@ﬁﬁ Qﬁ%ﬁﬁfﬁd waﬂB&ﬁm@r@%@pE {rﬁepeh&%ﬁy ]sﬁmt 2%m ioRo, halogen,
e LS M i B SR L e

unsathratddu hereydiyl] | cyeloalkilelly!p naytdoy | gitrd, OMEOR;mdﬂbyl ,Lnihubroaiethyi,
ﬂ"°f°“9‘ﬁ§re??§?ﬂ%°’%¥ga 2Biofbdpony? oo Bt Yio: s GRS NRE R
SR' p@ﬂtﬂma@ru agyi slahmwamemm@mwlalkﬂr yl, or

[007RET er 0% Y and ROBRLaher WRR R aldlsS which 1y RRESE form 2 3 to 10
heterocycl ic ri ng havi n “?%nhﬁ-z ring nltroaen atons and

membgres AR ORMFRY MTRRIRIGR hetsropxsy] Fngaptign {1 cpntainigang efrmore
addifiinbl Heterda@nisRscRetbd oMy Des,61h, Bef A1daRS vhereinisig ku:icp@c ring
is o ik rﬁi nmgsﬁEItT{ gﬁa oge E)on%lz g&-c[%%%% pen&eng% séllictedzﬁ)-org ok%rha fgcn
alkyl, @en],cpliveyD sathirated ang padiallyonnsBurated ¢y§lo00S,] ﬂmr@ed)@ndlpamally
unsafuratddO GBS %e' &:}é@ﬁmﬁﬁ} dcy&mmmua t@udrHh B2 difidoromethyl,
ﬂuor&%etglﬁs %ﬂérgglemoxi g&lu&%ﬂ%oxy, trifluoromethoxy, azido, aryl, ORY, NR'*R®,
SR, heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylalkyl;

[6078] each R is independently halogen, cyano, nitro, trifluoromethyl, diflucromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, —azido, -SR'  .OR%,
-C(O)R", -C(0)ORY, -NR™C(O)OR", -OC(O)R" -NRMSO:R!?, -SO;NRPRYM, -NR"C(O)R"Y,
-C(ONRYR", .-NRVC(O)NR "R, -NRC(NCN)NR R, -NR'°R",- alky!, alkenyl, alkynyl,
saturated or partially unsaturated cycloalkyl, cycloalkylalkyl, -S(O)(alkyl), -S(O)(CR"R'"),-
aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially unsaturated heterocyclyl,
heterocyclylalkyl, -O(CRPR")earyl, -NR!CR“R")garyl, -O(CRPR'*)-heteroaryl,
NR(CRPR")heteroaryl, -O(CRR"),heterocyclyl or -NR'(CRVR™),-heterocyclyl,
wherein said alkyl, alkenyl,-alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylatkyl,
heterocyclyl and heterocyclylalky! portions are optiopally substituted with one or more group§
independently selected from oxo, halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NRVSO;R'®, SONRVR®, -C(O)R', -C(O)OR', -OC(O)RY,
-NR”C(O)OR”, _NRBC(O)RIS’ _C(O)NRISRIB. ’ —NR”R“, _NRMC(O)NRI.SRIJ,
" NR™C(NCN)NR'*R", -OR*, aryl, heteroaryl, arylalkyl, heteroarylalkyl, saturated and partially
unsaturated heterocyclyl, and heterocyclylalkyl, and wherein said aryl, heteroaryl, arylalkyi,
heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings may be further substituted with one or
more groups selected from halogen, hydroxyl, cyano, nitro, azido, fluoromethyl, difluoromethyl,
u'iﬂuor;:memy], alkyl, alkenyl, alkynyl, saturated and partiaily unsaturated cycloalkyl, saturated
and partially unsaturated heterocyclyl, NR'°*R' and OR';

[0079] R'" and R™ arc independently hydrogen or alkyl, or

15



[0097]and le is other than Qor Z, then" Eis not a
benzof uranyl, indolyl, quinazolinyl, quinolinyl, or

i soqui nolinyl ring, [00981ln certain enbodi nments,

provi ded are.conpounds of Fornmula | R2" [ 0099] and
sol vates, netabolites, and pharmaceutically acceptable

[eosgﬁl ts g@easxgﬁ“ d&@@mmm Bﬁh@ to mg;tm,l[ e 'aﬁac]Qod fos7 Qsaturated

or pprg %%‘@ﬁ‘f‘?‘"& %@é‘&ﬂeornae ﬁﬂ@?féi!i Oalvwa }Y w&a%fﬂwg bptegocyclyl ring,
whetmi‘fdﬂﬂrﬂdd, hgtledlaraydl heterdgycly! portions are optionally substituted with one or

more groups epen?mﬁy Q%ec?éd%‘o 5 hzﬂogch c%nlc:)),gmi{rg) inf?u%]rbéctﬁyl, % fFH otomethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, oxo, OR®, NR'R®
NROR®, NR®CO;R®, NR*COR?®, SO,NR"R®, SR, SOR?, SO;R®, S-8-R®, C(=O)R*, C(=0)OR?,
OC(=O)R?, C(=O)NRR?, NR*C(=O)R", and NR*C(=O)NR'R";

[0081] R', R'® and RY are independently H, alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, saturated or partially unsaturated cycloalkyl, saturated or partially
unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, or
heterocyclylalkyl, wherein said alicyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, cycloatkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalléyi, and heterocyclylalkyl are optionally substitutéd with
one or more groups indepenqenﬂy _selected from alkyl, alkenyl, alkynyl, heteroalkyl,
hetercalkenyl, heteroalkynyl, saturated and partially unsaturated cycloalky!, saturated and
partially unsaturated heterocyclyl, aryl, hetercaryl, halogen, oxo;- OR’, NR*R’, NROR®,
NR'CORY, NR'COR’, SO;NRR’, SR% SOR', SOR’, S-S-R', C=O)R', C(=O)OR’,
OCE=OIR?, C(=OINR'R®, NRC(=0)R®, NR*C(=0)NRR®, OC(=O)NR°R®, and C(=O)CH,OR";
[0082]  ° 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, 0, S, SO, SO, and NR®, wherem said heterocyclic ring is optionally substituted with one or
more groups independently selected from oxo, halogen, alkyl; alkenyi, alkynyl, saturated and
partiaily unsaturated cycloalkyl; saturated and pertially unsaturated heterocyclyl,
cycloatkylalkyl, cyano, nitro, trifluoromethyl, diflucromethyl, fluoromethyl, fluoromethoxy,
' . diflucromethoxy, . trifluoromethoxy, azido, aryl, OR®, NR'R®, SR®, heteroaryl, arylalkyl,
heteroarylalkyl, and heterocyclylalkyl, .
[0083] or R™ and R'S together with the atom to which they are attached form a saturated
or partiafly unsaturated cycloalkyl or saturated or partially unsaturated heterocyclyl ring,
wherein said alkyl, cycloalkyl and heterocyclyl are optionally substituted with one or more
groups independently selected from halogen, cyano, mitro, trifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, oxo, OR?, NR°R®,
NR*ORY, NR2CO;R?, NR*CORP®, SO;NR'R®, SR®, SOR®, SO:R", S-S-R®, C(=0)R®, C(=O)OR",
OC(=O)R?, C(=0)NR*R®, NR*C(=0)R”, and NR*C(=O)NR"R";
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[00106] DI, D2 and D3 are independently N or CR19;
[00107] D4 and D5 are independently N or CRI9 and D
isO S, or NR29, wherein at |east one of D4and D5 is
not CR19; [00108]ff, Ds, D9 and D19 are independently
N or CR19, wherein at |east one of 157, D38, D9 and D19
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or NRI 5C(---NCN)R 6 , [00112]wherein said al kyl,

al kenyl, al kynyl" heteroal kyl, hetercrall cenyl,

het er oal kynyl , cycl oal kyl, heterocyclyl, aryl,
arylallcyl, heteroaryl and heteroaryl al kyl are
optionally substituted with one or nore groups

i ndependently sel ected from hal ogen, oxo, cyano,
nitro, alkyl, alkenyl, alkynyl, heteroallcyl,

het er oal kenyl , heteroal kynyl, saturated or partially
unsaturated cycl oal kyl, - saturated and partially
unsaturated heterocyclyl, aryl, arylaikyl,
lieteroaryi, heteroarylancYl, trifluoronethogy,

di f 1 uor omet hoxy, fluoronethoxy, trifluoronethyl,
dlfluoronethyl fluoromethyl, OR', NR'R S, NRISOR 6,

L et e e~ g o~ o e ey e g N e e o B ottt e — e~ o~ e e —



NR R N [00113]QisRs [00114]Z is selected from Re
FeaRaeRea?l s Rel26 ReRe r, > N [00115]sr\ [00116] and
tautomers thereof; [00117] Wand V are independently O,
NR6, S. SO, 502, CR7R5, CR8R9 or C-0; [00118]Y is S,
SO, 502, CR7CR8, or CRER9, [00119]provided that when W

s 3 e ok mof@ el R Mt AT S, oy i

ﬂuoram@b:éaéﬂu@om:/l [tduppomeseh el alkegyls ﬂgml»dsamt@r ed partially
unsabRERRSO SN MtubX Al A8 Bahiailh ubdatieh AMRERI)clylaNK YR and OR'S;

[0087] each R? js independently C,-C4 alkyl, saturated or partially unsaturated
cycloalkyl, trifluoromethyl, diflvoromethyl, or fluoromethyi;
[0088] R®, R® and R® are independently H, alkyl, alkenyl, alkynyl, saturated or partially
unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl, aryl, or heteroaryl,
[0089] or NR°R® forms & 5-6 membered heterocyclic ring having 1-2 ring nilrogen
atoms and optionally substituted with (C,-Cs alkyl),
[0090] or NR°R® forms a 5-6 membered heterocyclic ring havmg 1-2 ring nitrogen
atoms; :
© [0091] jis0,1,20r3;
[0092] mis1,2,3,0r4;
[0093] © nis0,1,2,3,0r4;
[0094] qis0,1,2,3,4,0r5; and
" [0095] pis0, 1or 2; '
[0096] wherein when said compound of Formula I is represented by the formula
R,
=~ A‘E
RU N |
R? S,
| " |
[0097] . and R*is other than Q or Z, then E is not a bcniofhranyl, indolyl, quinazolinyl,
quinolinyl, or isoquinolinyl ring.
[0098] In certain embodiments, provided are compounds of Formula 1
RZ,
X A‘E
RU Ay |
N
7
1



saturated or partially unsaturated cycloallcyl,

saturated or partially tnsaturated heterocyclyl, aryl,

aryl al kyl, heteroaryl,- heteroaryl al kyl, or

het erocycl yl al kyl , wherein said al kyl, cycl oal kyl,

het entycl yI aryl, arylal kyl, heteroaryl,

et er oar I | cyl d heterocyclylancyl are optionally

lﬂoggﬁubst i § S@ﬁ"%trﬁe% Sr W@W%‘E}%& #raepiabla sqlts thereof,
[oo108e! ect ge,biom oxo; hal ogen, al kyl, al kenyl, allcynyl,

saturated and partially unsaturat ed cycl oal | cyl,
[0010Hat ur atetdOatt-(habtI@bt YOunsat ur at ed het er ocyel yI

[0010@3/0' oabl CNI 'é;éﬁ cyan, nitro, ORL5, NRL5it16, SRI5,

(0)12:
00103r|flugr§iﬂ@§e L, I I r I
[ h]oxy di frl uor gﬁngtfﬁdgggt mﬁﬁﬁ%lon%#%xg%%krep hﬁ@{ﬂ%@?hng,

(00104t er oyl , aryl al kyl, heteroarylallcyl, and
het er oc quI al kyl ; [00122] 1,12 is hydrogen, hal ogen,
cyano, t’r o, aI kyI (Fé?)kenyl al kynyl , ,saturated or

p \I:X unsaé't cycl oaI l cyl, sat ur ated or

part |a| unsat u at ed heter ocycl yt, cycl oal kyl al kyl
aryl ; @y{xa{ | cyl ~heferoaryl, heteroaryl al kyl,

het er ogyclyl al kyI + NRP S021116 - SO2NR15R16,

- C( 0) RD83D? - C(O)ORIIIBLD?OC(O)1215 - NRI 5C( 0) ORLS,
-NRL5C(0) R16, - C(0) NeRL6, - NRL5RL. 6, -NRL5C(0) NRL6RL7,

-01115, -S }R15 S@Rl]'fi,12 or SR15, wher@'® said
al kyd , al k )) al.kynyl eyl oaIJk’JI /er ocycl yl,
Cy I kyI rdrr & het er oarlyl , “Het er oar yl aI kyl

and hgtencycl yl al ky e optional lly substituted” with
one O gr oups rendent|y. se t edpf r om oxo,
*hal ogeny 'alpkyl, ali enyI pé al | cynyl, [ sat uIIat ed and
partial | ¥sursat ur at ed cycl/oal kyl satm&\at eB® and

partial | § GHSat urat ed Heter acycl yI, cyciBal I oyl al kyl
yano, . ni{.r o, .trifluoromethyl, di £ uor onet hyl ,
[0010 | uoro IEII CH;I uor onet hoxy, di f1 uor omet hoxy,
[00106) i 71 upr @ma@zm]ﬁaé Alenty NRLEG02ZRLE - SCNRISRIG,
- C(0)R15, - C[0) 01215, -o 0) ~“NR15C( 0) ORL8,
[00107]NR15CP ;11?11]@ are@(ctgpNﬂleBlRﬂN or gRB° is O, S, or NR, wherein at least

-0OR15, -S(0)RIS5, -SOZR15 SR', aryl,
OneOfﬁ‘W@ﬁxkv N&gteroaryl het erowyl al kyl , and

[00103]9t er ODX/ @8?’D&|ahd3}2)|l° aré QQI@ By 9 ohmﬁ%%@renﬁﬁtmﬁst one of D, D¥,
kynyl, saturated or partially unsaturated

m@cllbél kyl, saturated or partially unsaturated

eterogyclyl, cycloallcylalicyl, aryl, arylalkyl,
Hmmsﬂet ergg H/ fr?élf% oar yI al kyI het er ocycl yl al kyl

[001]0]NR15C63(:Q)E@1311£%6: erliBkE K Soy and\Bl@tRJtﬁﬂu&ﬁmetthﬁluoromethyl
wherein said al kyI ken cycl oal kyl, 3 s

fluoromethgk oély@nomethoefy,clcbﬂumma%p@yl tri tIJmeth@)yrI alamdql -SR'®, -OR",
Bt er he hkyl FocC Y. eyl ,

o PR PRI RY ochaher ooxl el oY e

R“‘O(oﬁéber@t@mws}%él QI &0(d)NatiRok o, NRIéd:@germ)NIdka ~NRPRM, akal

al keny| , saturated 92nd partially upnsaturate

alkenywéh@a I@gﬂ/mlfa@a?ruwaa% laﬁ%Fuii'%ﬁdt Gyaloplkyly ﬁg‘é?ﬂkﬂtﬂé‘ﬂl -S(0)y(atkyD), -
il I t
ORI | SRR gt o ity

unsatufdtedor omtmxlyl, dhétrocycayiatilox y-O(CRIR @anyhet IMRV(CR“R”)q -aryl,

N11 580 I.5R16,
ol St TR PR il o o
15 R, |
e, S A MOl o,
heteroargk hetemaryydllaft]j feopdrocyahydl alhtbhmm@ybfllq}k}dlphgﬂons [aJ@@jJtZdl;ladiy selgtituted
and Rs together with the atons to which they are
attached forma 3 to 10 nenbered saturated or
partially unsaturated heterl8cyclyl ring optionally
cont ai ni ng one or nore additional heteroatons sel ected
fromN, 0, 5, SO SO2 and Nit', wherein said
car bocyclic and heterocyclic: rings are optionally



nitro, trifluoronethyl, difluoronmethyl, fluoronethyl,
fl uoronet hoxy, difluoronethoxy, trifluoronethoxy,
azido, aryl, OR15, NR15R16, SR15, heteroaryl,
aryl al kyl, hetemaryl al kyl, and heterocyclylallcyl;
[00127] or 1(6 and Rl together with the atons to which

v B R SR BT AP, SRV g W
trifluprometiyin| ﬁl&u@fﬁ@%mk@uwweﬁp@h alﬂz'ﬁet ab@iks se‘F

-C(OE]R‘OKCND)CQ{IS SOC&QRIS ]Qﬂ”@@ONRG Nmrﬁ WR'SRB NR ISRIJ
m,ﬁéqﬁ}gﬁgﬁg'lr gﬁﬁ@&%&éﬁﬁggﬂ oqe} é%‘l' :)st [ t.:,lt ed w ‘ nelalkyl
saturited aglpartiatlly kyibaturatbd Bdatgrb(,:ycafl ,|la0y hgtbrpcyﬁ:&lalmtaﬁd varedem said aryl,
reerR A R A PRL Y hers ST oty pp rcer
subsfﬁytaqhowﬂimmcrq; mene grpups rsekeetech fom wqaleludry@mrhwmm nitro, azido,
ﬂuor&hbtﬁfl,oﬁﬁhawnewﬁll Hﬁfugfgﬁ{ch@}(ﬁikyﬁ'aiﬂeﬁﬂr ﬂﬂﬁf&?%ﬁﬁm&d and g)a:‘tlally

t r t 0 a ) .,
d XFV‘%I Z' ‘Wét"%ﬁ% | 'aﬂltﬁrewrl a&%’%‘ and OK':
[OOIhﬂt er oceychl u-‘l al rk@dpcndcﬁﬂ}l@ﬁkpﬁal@%n aijfdnd?]:lttd;) @Riyh) @lkeiyiL t dikynyl,

hmm"n%g’er geaoalkcﬁﬁ’ra Sl )r/)sé‘r eqa 3 anaggcydga  Saurated

or  patiahooywkiptated n@et@mkyhaldrxl, cemaéwhl nigteosasylor heteromylalicyl,
u al ﬁ%&g&,ﬁﬁi,f r
it %mca‘g%n d@ﬁ%ﬁﬁ&g%%'&het grocyc ;c%ﬁm&ﬁp tlﬁoﬁﬁ%’ﬁ&’ﬂ
fluoremeryl; OB elRuRT INBn@Ror NRoFEQPBUpYR; g@@n E‘HN% SR
sor&se Isem'é dce=f0)mf1 QO)OH' Y IBOG=O3R 4| E&b)mlikényNR"&i(@m“R” ~
e% PaLts {ﬂ psaturated cYcl oal |l cyl,

Qg a {:fl %B‘uhsat urated heterocyclyl, '

[Oﬂlmcl oalwhesekmasalid klkylc ytizenyl, mikfyhyd, hatsrpdtkylorecammiiryyl, heteroalkynyl,

cyd%h{yl u%&%"ﬂoxy, tl#il ]1 uor m {)ll)lfy, %Wolp urnanﬁsubmmm

 with RFg grn@e gopsgndapendanthaselppted gplwhgpge@ypxo cyano, mtro alky] alkenyl,
al tlﬁfe&ﬁﬂdﬂ Atkshikend) HeBRhiRYE Kathled bl padiaty[AQhIRLE SR barky!, -

B T
triflublodeeret hamyoroﬁkbmb:qor onv:eirdnﬂeﬁ)pxy,t r itdfiffuseonosied, hoH;ﬂ_,uorl‘omeﬂlyl
ﬂuoronagtg% %S%‘SR%”&@ Rr¥e=0)6k% RR%er=0)RP, 6381 tR'8 sr,
SORNRsm" RCE-0)REQ ZXFROSRI’ ; OCINRIRIE OFRIBR ’Rb( ONRECERINR 'R,

NRPTB S i LRI cNRBSRIENCN) NR1512" 4, 1 NRI 5R14;
al’kyl , " al kenyl , aI I cynyl”, saturated or partl ally

unsaturated . I oal kyI c, cl oal kyl al kyl
-S(0)p(alicyl - S 9R131214) g.. aryl, aryl,
aryl al i cyl R'fiet egoar het er oar yl al i cyl, saturated or
artially unsatutated het er ocycl yl,
{001 Eﬁt er o8l yl al kyT,, -0(CRL3RL14), caryl,

NOILNR15(QSV&R&kﬁq&ﬁﬂyI -0(CRI 3R14) , rhet eroaryl,
- NRACRI 3R14) g- heteroaryl -0(CeR14) g- het erocycl y1 or
-NR15(CR13R1N-heterocycIyI, wherei n said al kyl,
al kenyl, alicynyl, cyol oal kyl, aryl, arylallcyl,
het eroaryl, heteroarylallcyl, heterocyclyl and
het eroeyel yl al | cyl portions are optionally substituted
with one or nore groups ingependently selected from
oxo, hal ogen, cyano, nitro, rrifluoronethyl,
di fl uoronet hoxy, trifluoromethoxy, azido, -NRL3SO02R18,
- SO2NR15R13, -C(0)R 5, -C(0)OR", -oc(0)R15,
-wRacomRi g, -NR13c(0)R 5, -c(0)NR 5R 3, -NR1512.1 3,
- Nl e4C(0) NR15R13, - NRI4C(NCN) NR15R13, -O0OR15, aryl,
het eroaryl, arylancyl, heteroarylal kyl, saturated and
partially 23 wunsaturated heterocyclyl, and
het er ocycl yl al kyl , and wherein said aryl, heteroaryl,
aryl al kyl, heteroarylallcyl, heterocyclyl or
het er ocycl yl al kyl rings may be fluffier substituted
with one or nore groups sel ected from hal ogen,
hydr oxyl, cyano, nitro, azido, fluoronethyl,



(00133)or any two of Rs, Ris and ,R' together ivith
the atomto which they are attached form

a. heterocyclic ring optionally containing one or nore
addi ti onal heteroatons selected fromN, 0, S, SO SO2
and NR6, wherein said heterocyclic ring is optionally
substituted with one or rmr %egr oups i ndependently

sel ect egsaf rom 0XO0, kyI al kenyl, al kynyl

sat ur ath paf RY i zﬂlﬁy rah cl oal kR
saturate tia aturate dl_,_cycll]:
[0o1x5ycl oal i c ‘r\en kyTd cyanoV nitro, tri MUOI‘ t hyl

fluoro I flu ronet hyl , quororrethoxy,
[0011gijl]f| uofd cg&nﬁ%{fxy,ﬂltrrlﬁfI uor onet hoxy, azi do, ¥I

001N ne, SWind ¥ ewriwipsridentiaCy NRF ISy 5O, $24 SRR GRE Ioc§2=I=Q and

mmﬁ;teroqy[ggyéglngCvaﬂﬁ%$éﬁw R' and R' together with
e atomto hey are attached forrn a saturated

00150 par Progideq tahehem Y ARyt FRaP1 X3p then V defthiRated or
(001309 t | alwihyn ViSO NRABESD,beses thely W add Y hrBEachZHl‘RWer ein-

100131, [ TR T R oHE By S EPaRBRL Re e AGTPrS. 2o,
saturgses] o patid!ly wisattatel oppderlkyb ymeted i sartipily mattm@'rt@mml, aryl,
arylaﬁgflf lﬂéﬁfdamt Héfkmar&lbﬂ?lr QF Bl clfrlgﬂdﬁr Q»fﬁ%kh%&ia alkyl cycloalkyl
di 1 uor oret hoxy.  tritl uor onet h hoxy, , R
 eterngs, R AN, B 11O IO S feroshs S g SeBl
substBat&t WRh o &) mbte groupd mARARHtly Qﬂl&(ctéﬁ)fﬂnﬁ'n oxXa( hﬂbﬁdﬁdlkyb,,alkenyl,

| 5] R
aonl e B, By 5l Bptaptel R St sy, et
hetcrmleh oMﬂmaJkYBatmat aitroor ORY rtIiﬂ&%Rg? (FRe at Ghﬁ)@a SORY,
mﬂuﬁ&e‘&lmﬁl kyld]ffLﬁ)%% ied MO"J{I}?F’%I al lﬂ/uom%éat e%ﬂljoromcthoxy,

ter ocycla/ g oaI I cy , | al
triflupremethe gido, prart Bsteranryh arpleliyl, hfé?rowﬂlﬁv eyt emr%ﬁyklylalkﬂ
foo130per ei m’ alt@d@h&.\(lmlogénk%pahb nitlol GIPY |alkeRNC bRy Ydaturated or

p-artl lsl}alfl']" t.ed gﬂl‘c&gﬁy gq%mi unsaI )rkglgsgtgl @ﬁ%ﬁ%ﬁylycﬁloalky]alkyl
aryl, heylelkplarheteadaky, haardadylatket dm;emcyuahlkgyl NR'S@RY | SENRIR'S,

—C(Oﬁ#bs-b Wg%g@&a @géﬂgwgr R§o }[lde%ﬁﬁ{li 1y NRISRM

Iec yny 'heter oal kyl ,

- NRYLONR eﬁﬂ B )Broﬁﬂz%ymﬁl*sawwé@dam pliseriv], afkyyyl,
cyclohl!&ﬂatlié&?éc?@ly&y@kl@ﬂk}ﬂmkyl $A1, U&@taﬂ@t aﬁéier@ﬁj}lt Ilﬁ.h:lrdﬁrylalkyl and

unsat ur at ed heteroc% y aryl, heteroary , , hal ogen,

hetergsyeylasd. nallyj Fed\VRICPEAGT PGPS SRdRRRgigrTR selected
from SEMY hBGER! alky-akehyl, &Iﬁfr\?ﬂ)saﬂl&xedcéncﬂbmlmﬂﬁbﬂﬂaﬂ cycloatiol,

I el l 136J or R’

sarurgp bl el e Yol UGE D LMol B8Ok, Glomenn,
diflugromethel, Shpromethetl ﬂuorq@whoml Hiflueramethonya tte uasyndthyulyk gtido, -
NR“@@;l@aISéizﬁk‘i’ﬁ"O[C(Bﬁi“’ ' é{d)bﬁ’m“n%&(éﬁf@“ QF‘JR""@E@WU MRC(O)R",

ng, s Werein saj.d al k £l oallgyl q s
o bR R SR GDNERT PR SRR S SR SR e gt
hetermylﬁlegﬂmuﬂﬂkylmﬁdha&ﬁqmﬂmel ect ed from haI ogen

ano,

trifl thy dj f | R
cor ofet 1y Porbaei, 5T RGN s Rl R tly unsaurted
cyclohllkylf |setoratededrh partiallyaarisatorated ummml cWMkylaﬂhéChrezl, arylalkyl,
NWCO2Rb, NWCOW SO2NVWY  SW SOW SQ2I e, g-cnta,
cntwita, oc(o)Ra. C(=0)Nfelle, NWC(=0)Rb, and
NI VC(=0) NRbf e; 100137leach R19 is independently H.
hal ogen, cyano, nitro, trifluoromethyl,
di fl uoronethyl, fluoronethyl; fluoronethoxy,
di fl uoronet hoxy, trifluorontethoxy,. azido, -SW,
-OR's, -C(0O)R', -C(O)OR 5, -NWIC(0O)OR' s, -0C(0O)R 5
-4ANRI soirtl1l8 _so2NRISikl4 NRI4AC(O)RI5 , -C(0)NR 5R 4,
-NR'C(O)NR '5R 4, -Ncti3c(NcN)NR'R, -14R5R', al kenyl,
al kynyl, saturated or partially unsaturated
cycloal l cyl, cycloal kyl al kyl, -S(0)p(allcyl), -
S(0) p(CVMBRH) g-aryl, aryl, arylallcyl, heteroaryl,
het eroaryl al kyl, saturated or partially unsaturated
heterocyclyl, hettrocyclylal kyl, -0(CR 31114)raryl,



-C(0)R15, -C(0)OR15, -0C(0)11", -NR13C(0)OR',
-NR13C(0)RI -C(O)NR'R", -NRI5R 13, -NRI4C(0)NRI5R13,
44R14C( NCNARI 5R13, -OR', aryl, beteroaryl, arylalkyl,
het eroaryl al kyl, saturated or partially unsaturated
het erocycl yl, and heterocyclylallcyl, and wherein said

hetcrﬁﬁr%/l, heté’r@ﬁ.r?lﬁﬂ@f; mle:emaycw@bkylm monﬁrmfdmbn“ NR”{{;: or -
1i1eL.crocC r r ren er

OR' e, S Pt HEEH o Pt SRRt R .
arylatigl, chgmaryh)tdtemawlglk)d,y asterotyiclyratikyl, are ghoipndityusobstimeddhyith, one or

mors et ShARBEINAy scldcch e ABEhINGer, Bk eenfly 45T srsa ang
parheljycl wpmepqd aysioalkal eeat@mfsd pand | alarrhyl Ix) n ¢/asabwaiece d heterocyclyl,

cyclMyﬁﬁ@FY@h.ﬁ’d iy’ Bﬂu&&ﬁc@l &ﬂu&r&gﬁﬁlmﬁﬁéﬂﬁ@p ﬂu&‘omethoxy,

i ndependen C', alkyl. .satyrated ar,
diflugge H’%t“éﬁf“%%‘r’“&%iyk% do, TR F4QRBr ﬂg} oW, £oron”,
OC@RPpNBITEOIPR'?, | m‘faco?x‘hre(mm‘swﬁomﬂm -I@B’(&{OM'E{”
ar e epe ts y al Ky allc
c)Rlé,at prgi?l ed %r pla’rtl arl lf a‘glﬂqug't e%ﬂémar‘rlba ?@é{rf)drylalky] and .
heteropycliladiotsd or parti al | y unsat ur at ed het er ocycl yl, aryl,

[00194] get g:rr@@rax& Rk ér%mthéangms wl%crpﬁef’am[a%éil%ﬁ g?m 10

menbirefsephiogtr ptialy u AL d SRR A pRiongly cprigining oneof hore
addrﬁ:ﬁﬁlllih’ﬁe}wtmﬁemcmﬂ] &nmsmlod S¢ SOPSDLasd NR‘thmih aaill carbocyclic and
hete )%!lg %1%%1% Bﬁ% ortﬂ% %(t‘ﬁéoﬂe lgr fné’un t S[l %@Je%i‘yd selected
ﬁvmbexw -helogetaraiyl, ?lhml. yAlcynu sanerated iang [partiglly viosatumred, cxstoaikyl,
satqﬂaﬁ@qm B&ﬁﬁélﬂ'ydns{thﬁﬁd heterocyclyl, cycloalkylalkyl, cyano, nitro, trifluoromethyl,
diflucromethyl, ‘fluoromethyl, fluoromethoxy, diﬂuoromethoxy, trifluoromethoxy, azido, aryl,
OR'S, NRR'S, SR", heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylalicyl;

[00125). or R7 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 sald carbocyclic and heterocyclic rings are optionally substitted with one or more
groups independently selected from oxo, halogen, alkyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl, saturated and partially unsaturated beterocyclyl, cycloalkylalkyl, cyano,
nitro, trifluoromethyl, difluoromethyl, fluoromethyl, ﬂuoromcﬂmxy, difluoromethoxy,
trifluoromethoxy, azido, aryl, ORY, NR'SR16 SR, heteroaryt, arytalkyl, huteroarylalkyl and
heterocyclylalicyl;

[00126] or R* and R? together with the atoms to which they arc 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 NR®,
wherein said carboeyclic and heterocyclic rings are optionally substituted with one or more
groups independently selected from oxo, halogen, alky!, alkenyl, alkynyl, saturated and partially
unsaturated cycloatkyl, saturated and partially unsaturated heterocyclyl, cycloalkylalkyl, cyano,

22



[001411 n certain enbodi nents of conpounds of Forrnul a

1, Gis N [00148]1n certain enbodi nents of conpounds

of Formula L RI is H [00149]1n certain enbodi mnents of

conpounds of Formula I, Ais 0. [001501In cerlain

enbodi nents of conmpounds of Formula LA is S. [001511ln
nitrof Efrifidbrametiip didfRifometiyl, C pRHRMSI, Oflubometbey, L di¥luofonithoxy,

6 menber ed 3isy| i Rd o s In, e
mﬂugrﬁgogwﬁéﬁ%@b Vi ﬁ L’ﬁ"ds&f SR Orlge#J fyary g{k?r S'her:}emm—ylalkyl, and
hetefoQEyEBEYIN certaln enbodlnents Fornmula | has the

[noxiﬂr uct Uy @5 of3 g1 toécﬁ:@[lﬁ‘hl %%{oﬁis@o J«Mh &B?arc%nch@i £dm 255 10 10

n are as defined above. [0 certain

membrBd AP & Rartiatly KB trRiRd 'BPWFWWPQOH?'OB”FYSC%WMWG grgore
addlfiﬁi‘lﬁfqme&ﬁtdﬂﬁtseiw&f f¥ém N, 0gs, d0) SDélﬁﬁd ORA, anereiiadi w&@cnc&ng

s ooy R e B SRR R PR Bl
alkyklp I&ikﬂddl nedinyingl, satﬁatemnd plrtinkiys urishteragtiraycoalkyd; saturated and partially
unsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro, trifluoromethyl, difluoromethyl,
fluoromethy!, fluoromethoxy, diflucromethoxy, triflucromethoxy, . azido, aryl, OR'®, NR'*R'S,
SR'?, heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylalkyl;
[00128) or R® and R' together with the atoms to which they are attached form a 3 to 10
. membered saturated or partially unsaturated heterooyclyl ring optionally containing one or more
additional heteroatoms selected from N, b, S, 80, SO, and NRS, wherein said hetetocyclic 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
uﬁsatu;‘ated heterocyclyl, cycloalkylalkyl, cyano, nitro,. trifluvoromethyl, difluoromethyl,
ﬂuoromcthjrl, fluoromethoxy, difluoromethoxy, trifluorémethoxy, azido, aryl, OR"’, NR'"R'S,
SRY, heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylaikyl;

[00129] each R'? is independently halogen, cyano, nitro, triflucromethy), difluoromethyi,
" fluoromethyl, fluoromethoxy, difluoromethoxy, triflucromethoxy, azido, SRS, -OR'3 "
-C(O)RY, -C(OYORY; -NRMC(O)OR'®, -OC(O)R"* -NR"SO;R 8, -SO.NRRY; -NR"“C(O)R",
~ -C(O)NRPR™, -NRC(O)NR"R™,.-NRPC(NCN)NRR", -NR'*R", alkyl, alkenyl, alkynyl,
saturated or partially unsaturated _cycloélkyl, cycloalkylaikyl, -S(0)s(alkyl), -S(O}(CR"R")e-
,a.ryl, aryl, arylalicyl, heteroaryl, heteroarylalicyl, saturated or partially unsaturated heterocyclyl,
heterocyclylalkyl, —-O(CR"RY)-aryl, -NR“(CRPR')qaryl, -O(CR"R'“);hetercary),
NR’(CRPR"),-heteroaryl, -O(CR“R")i-heterocyclyl or -NRYP(CRVR™)-heterocyclyl,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, hetercaryl, heteroarylalkyl,
heterocyclyl and heterocyclylalkyl portions are optionally substituted with one or more groups
independently selected from oxo, halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
triflucromethoxy, azido, -NR'’SOR'S, -SO,NR“R", -C(O)R", -C(O)ORY, -OC(O)R",
NRUC(O)OR®, -NR"C(O)R”, C(O)NR¥R?, NR“R", NR™C(O)NR"R",
“NRY“C(NCN)NR'R",-ORY, aryl, heteroaryl, arylalky}, heteroarylalkyl, saturated and partially
23



R2, [00158]wherein RI, R2, R3, G A E and n are as
defi ned above. [00159]In certain enbodi nents, Fornula
| has the structure: [00160] wherein Rl, R2,113, G
A, E and n are as defined above. [00161]In certain
enbodi nents of conpounds of Formula I, Eis

unsatﬁerQa Q@&:@sﬁﬂml afdyheaamaymt snanfwhErcinnﬁldu I, hBteloard, Quriityl,
by S B B R e
mare gualps selected from halogen, hydroxyl, cyano, mtro azido, fluocromethyl, diffuoromethyl,
trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and partially unsaturated cycloalkyl, saturated
and partially unsaturated heterocyelyl, NR"R'? and OR";

[00130] R'? and R are independently hydrogen or alkyl, or

[0D131) R and R™ together with the atoms to which they are attached form a saturated
or partially unsaturated cycloalkyl, or saturated or partially unsaturated heterocyclyl ring,
wherein said alkyl, cycloalkyl and heterocyclyl portions are optionally substituted with one or
more groups independently selected from halogen, cyano, nitro, triflucromethyl, diftluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, oxo, OR", NR°R®,
NRUOR?, NR°CO5R?, NR’COR®, SO;NR'R®, SR, SOR", SO;R", §-§-R*, C(=0)R", C(=O)OR®,
OC(=O)R®, C(=O)NR®R®, NR'C(=O)R", and NR°C(=O)NR*R";

[00132] RY, R' ‘and R are independently H, alkyl, atkenyl, alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, saturated or partially unsaturated cycicalkyl, saturated or partially
unsaturated het;rocyclyl, cjrcloau&jvlalkyl,_ aryl, arylalkyl, - heteroaryl, heteroarylalkyt, or
hetcrocyclly[aﬂ_cyl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, cycloalkylalkyl,
aryl, arylaliyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl are optionally substituted with
one or more groups independently selected from alkyl, alkenyl, alkynyl, heteroalkyl,
heteroatkenyl, heteroalkynyl, saturated and partially unsaturated cycloalkyl, saturated and
partially unsaturated heterocyclyl, aryl, heteroaryl, halogen, oxo; OR®, NR'R®, ﬁR‘OR";
NR'CO;R®, NR'COR", SO:NR°R’, SR, SOR’, SO:R", S-S-R°, C(=O)JR’, C(=O)OR’,
OCEO)R?, C(=0)NR'R?, NR*'C(=0)R®, and NR'C(=O)NR'R’,

(00133) or any two of R", R'® and R"” together with the atom o which they are attached
form a heterocyelic ring optionally containing one or more additional heteroatoms selected from
N, O, S, 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,
diflucromethoxy, ftrifluoromethoxy, azido, aryl, OR", NR°R®, SR®, hetcroaryl, arylalkyt,
heteroarylalkyl, and heterocyclylalkyl,

[00134) or R'* and RY together with the atom to which they are attached form a saturated
or partially unsaturated cycloalkyl or saturated or partially unsaturated heterocyclyl ring,
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[00163]wherein k is 0, 1, 2, or 3. Exanples of 12.12

groups include, but are not limted to, amno, C-C4

al |l coxy, saturated or partially unsaturated

cycl oal kyl, CN, trifluoronethyl, difluoloinethyl, and

fluoromet hyl. Exanple of R19 groups include, but are
wherB@t saldi dlkt edyckﬁlkyl‘hndali‘ﬂ'td?&yclﬁl ar%pﬁd:déﬂy(yubsﬁﬂteu rvéthesheOdr more

art|aII unstu cIo
sou s BB Fof bt B him Piuorsting, iforometnyl
fluorBmetivy)) élsor@fnemxx. b flusdunetiony, @iflommethbiyi atzeigl, o, @R, GRR’,

K UK t kb E I s
NR‘(?irll ﬂklj(c:)?%{r:et h ?&{ $§| yor o%\gt )ﬁﬂw@%ﬁ aff uor orr@%ef EBdore,
OO B A CDR R GRS happont
[0013ﬂ0t165]1|i‘h .@tﬁg faél_@,lﬁbﬂ?nﬂp legnyl Rﬁ'_'ércbﬂc#g.ohe[éég&lﬂﬁﬁiﬂ Beteroalkynyl,

a | CU e odl n | S n cerraln
setu o AR, PR BB cranaied g el chried bt
cyclcalﬂylaﬂdyhmrulsarylalkgl ihsteidargl; hntelohylalkyn.@J@llé&bbyclyjﬂk)ﬂ,awhbrein said

1t n ' I :

syl RRGLES MiGmyy  Est Byl slraded B iy, ABEL Berocyol,
cyclositialkyl gt ﬂemlalémlp hserpasyl, 'EW%%‘I‘E@F@&‘#W Hia{ey] are optionally
subsEircdl GVt 686 or HJ&QE&H mdeﬁha@tm selehedisRN iky1D falkenyl, alkynyl,

SN M e AN ——
saturated and partially unsaturated heterocyclyl a.ryl beteroaryl, halogcn, oxo, OR", NR"R"
NR*OR®, NR®CO,R®, NR*COR?, SO,NR'R®, SR®, SOR%; SO;R’, S-§-R%, C(=O)R? C(=0O)OR",
OC(=0)R®, C(=0)NR°R?, NR'C(=0)R®, NR*C(=0)NR"R",

[00136] or R"_ and R' together with the atoms to which they are artaléhed form a
saturated or pﬁdly unsaturated cycloalky! or s'aturated or partially unsaturated heterocyclyl
ring, wherein said alkyl, cycloalkyl and heterocyclyl are optionally substituted with one or mlore
groups independently selected from halogen;, cyano, nitro, mﬂuorom&hyl, difluoromethyl,
ﬂuoromethy!, fluoromethoxy, diflucramethoxy, trifluoromethoxy, azido, oxo, ORT. NRR®,
NR*OR®, NR'CO:R®, NR*COR®, SO;NR’R®, SR®, SOR®, SO.R®, §-S-R®, C(=O)R", C(=0)OR?,
OC(=O)R’, C(=0)NR’R®, NR'C(=O)R", and NR°C(=0)NR"R*;

[00137] each R!® is independently H, halogen, cyano, nitro, triflucromethyl,
difluoromethyl, fluoromethyl; fluoromethoxy, difluoromethoxy, triﬂuomnicﬂloxy,' azido, -SR'®,
_ORY, _C(O)'Rls‘ C(O)ORY, _NRMC(O)OR'W. _OC(O)R™ _mlasmls‘ _SONRERY, -
NRUC(O)RY, -C(O)NR'R™, NRPC(O)NRIR™, -NRPCNCN)NRPRY, -NRRY, aﬂéyl,
alkenyl, alkynyl, saturated or partially unsaturated cycloalkyl, cycloalkylalkyl, -S(O),(alkyl), -
S(O)(CRPR')-aryl, aryl, arylalkyl, hetercary!, heteroarylalicyl, saturated or partially
unsaturated  heterocyclyl, heterocyclylalkyl, -O(CR"“Rj-aryl, -NR“(CRR")q-aryl,
—O(CR”R")q-hetcmaryl, -NRB(CR”R“),,-hetcroaryl, —O(CR”R“).;,—heterocyclyl or
“NR"(CR"™R");-heterocyclyt, wherein said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyt and heterocyclylalkyl portions are optionally substituted
with one or more groups independently selected from oxo, halogen, cyano, nitro,
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[00172] Exenpl ary enbodi nents of E further include
heteroaryl rings selected from but not limted to,
(R12))(R12) 1(R12)1 ----""4", Il N\ N R 9R Ria,
andR1, [00173]wherein each 1129 group is independent
of the other. Exanples of 1112 groups include, but are

mﬂu&@&e&ylm &lﬁGorBﬂcth&fQ n&ﬂu&%m%o@ Kesido, SRVSGIREY OSO,NRURY,

oS R SRR S bR e CoapaR R
NR (@) ER A }Rlﬁl(glmm"RHpbmﬂ%prthHaemaal mylalkylnhét&darylal.kyl
s, B0 b2, Aty RS Rl Nl s s,
hetergiirfl] enyletiyh élewmﬂwldhld hﬁmmyelmbmhwcm%!mm Iring ey &¢ rfurther
substﬁﬁeb@ %HP&.E Sor rhbrd Zprbiths Bk QG E‘oml rmcfgerr g%afbxﬁ”’%%”ﬁﬂ:sm)ldo,

articul ar exarrp e

orpR SRR HBRBI oA ol Sy, epins pgiaprial
unsafdfated 2@, s&eﬁteﬂ@u:h purtiafly @nsaluaediheteroRidylj MR PR anddR';

[Oﬂlﬁ t lhﬁld gacg RzDa m%cpen[ien?ll 78}-&“ kyf: u laﬁlrate %lr]'p ﬂa?:rin? funsEaturated
cycloalkyl, trifluoromethyl, difluoromethyl, or fluoromethyl;

[00139] R® R® and R® are independently H, ajky), alkenyl, alkyny], saturated or partially
unsaturated cycloa]kyl,- saturated or partially urisaturated heterocyclyl, aryl, or heteroaryl;
(00140] jis0, 1,2 0r3;

jo0141) misl,2, 3,or4;
[00142] nis0,1,2,3,0r4;
[00143] qis0,1,2,3,4,0r5;and -
[00144] pis0,1or2;
[0D145) wherein when said compound of Formula I is represented by the formula
RZ,
X’ Ave
R‘\N S I
L2 |
[60146] and .F'\'3 is other than Q or Z, then E is rot a benzofuranyl, indolyl, quinazolinyi,
quinolinyl, or isoquinoliny! ring.
[60147] In certain embodiments of compounds of Formulé L GisN.
[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
arylring,
[00152] In certain embodintents of compounds of Formula L, B is
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1001771l n one enbodi nent the conpounds of Formula I

are selected from conpounds wherein E is selected from
the groups El, E2, E3, E4, E5, E6, E7 and ER E4ESE6
1-1 E768. [OOE78]1n certain enbodinents, E is selected
fromtire groups El, E2 and E3, and j is O or I. In
certain -noninents of the groups El, E2 and .E3, R2

I S hal q8 I'n certain enbodi nents of the groups El,

E2 and & R19 is selected fromH, halogen or Cl-C6

al kyl. I'n ceftain enbodi nents of the groups El, E2 and

, RR13 is, H _Particular examl es of ErbB2 selective
[omgajrrpou ?W@F@B@"’@B Gﬂﬁﬂgi(gﬁsﬂ}fémrﬁ | wherein Eis

sel ected fromtheryyroups [00179]1n another

enbodi ment, provi araconpounds of Forrmula | wherein
E is selected frofi I E2%and E3, provi ded that R3 of
formula | is Rh n - NRI5C(0)(Cl-1--CH RL69 when

Rl6a rg&resents H, al kyl, al kenyl, allcynyl,
het ero r[ﬁ;oalkenyl, het er oal kynyl , saturated

or parti al nsaf ur at ed cycl oal kyl, saturated or
partially atnrat ed heterocyclyl, cycloallcylallcyl,
aryl, arylal kyl, heteroaryl, heteroarylallcyl, or
heterocyclquhe%llb wherei n said aLE{I, al kenyl ,
oBT R G, 4 Eragd b aspes Jafinedapey

[00134]k y ny IWhereipdk ®al | cyl al kyl ,
[00155] In certain embodiments of compounds of Formula L, B is a fused 5-6 membered
heteroaryl ring. In particular embodiments, B is a fused thieno ring. -
[00156) In certain embodiment of compourids of Formula I, B is
- s . . 2 PR
SRR e L
\ s
. Fooa ¥
[00157) In certain embodiments, Formula I has the structure:
R2,

. /@rA\E
_RRN SN ‘
T |

[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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aryl, arylallcyl, heteroaryl, heteroarylal kyl, and
heterocyclylalicyl are optionally substituted with one
or nore groups independently selected from al kyl,

al kenyl , al kynyl, heteroallcyl, heteroallcenyl,

het er oal kynyl, saturated and partially unsaturated
cycl oal kyl, saturgated and 3 1 partially unsaturated

heterocyclyl aryI e E[oaryl halogen, 0x0, NRRb,

NRI ORb, NRCOZRb : OZNab Sit", SORlI, S02121,
C(0)R C(-0) 085 ) Ra, C(=0)NRaRb, NRI C( - 0) Rb,
NEeC(O)NRbr -O)NIeIe and C(c0)CH20l1l1la. Certain
compounds g to this subgroup have been found
to be has ote i nhi bitors of ErbB2 and are highly
selectlve 2 over EGFR. As used herein, the

term"highly selective" refers to a conpound mherein
the ICso for EGFR is at |east 20 fold higher than the
[00160T50 f ovhefeitdB2RAR® d&tie Enthedrelsyddfined abeld.ul ar Er bB2 and
[nmﬁ@FR PRRSRAB HtBkiRAs BASRpSuIE SRR 1 IHis Exanpl es B
C Particular conpounds of this invention were .
found to haversy) | C50 for(mqﬁGFR that jsdfy | east 50
fold higherséhan t he*vCB84f or Erb % furt her

exanpl e art) cular co nds of th| njion were
found to h 1 C50 f SGFR t hat east 100
fol d hi gher psifan the 1058+ ErphB2. 0¥ ,0°

100180] Accordingly, this_invehtion provides . conpounds

(00164 For mxFaPrY4H] ﬁlwté ofif gisluge.fust wmnoteinyiegd te, isiyelicthgierparyl
rings381et ol ghl y sel ective for EMB2 rel ative to EGER
Such_ conpounds_woul d aIIOM/treatnent of cancer% whi ch
De t, ,Qﬂ%byc LB ng £ bR, £X3
|cancel s iclh expre s _pr overej

ively ctive el
petenti al smﬁ%ﬁeffect ssoci ated={i th t he N+{Qi bition
of ater |cinawds such ad® EGFR ' 1081811RBwewet,
cmmomﬂsof HmlalvmaeFBis-NHSQOMJIFﬁNa
A R-:z)l
lbsti ! were found to He Ry bitors

bot h ErbpZ : ddi ti on, such c0@
‘%UQbelleve- tq bind irregersibly to ErbB2 anp Ee‘R.;
[ 8211 n cels RO fR'®onpounds of R«
, 'is 1. {*00183] 1 n certain enbadi néHts of N .o

[onmsc_p np OURdereif k E0O; 12| @ 31 Exﬁrhplas ast'Dgraﬂ;ﬁ include,®t drahat limited to,

aming n?)o-g,l r@ﬂ:fx? aRlstetli SoraI alé‘t){alll'yk firate cyclo?{l% aréﬁ‘[l m%grro%icﬁ])y!

Sal g enyI are op
diftugraipsthyk artdeﬂhwwmdﬂm)n eE)@mplvmfél gsrguqsanhrd#etwmﬁem lignited to, H,

aming lC?-@Q eaﬂkaPo Dsafellr Gt Séi’tlall?nﬂjnsgﬁrrateh ac‘:)’cbbal'l{ﬁs Qiﬂ‘ r ﬁ*tfﬁ‘agromethy!
cycl oal | é het er oary Sat yrated and par

ditugrhesivh omféwbc%nylcso ER inclypront ek Igeri, Co-Ca s,

satucfteddrpdiially GRhthated cffl?é%@l &ngg):rlrgfsh] E| ﬂﬁ][ﬂgg?g%]y?ﬂnd;fﬁhég&ﬂéﬁlyl
2 |1
[001% Bl oall’%fj"gﬂ"b'}b%'ﬁlﬁ ﬁﬁ‘g{’ﬁ’ut ed with O;

[001§3) 0187 Jix ythéraaibkgiimanticyR™ is H.
[00166] In particular embodiments, R' is H.
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[00188] (iv) Cres alkyl optionally substituted with one
or two groups independently selected from-OR,
-0C(0)R", -CRRa, -S021t.a, -SR, -C(0)NRale, -Nab,
-NR3C(0) Rb, - OC(0) N\\Rb, and NR8C(0) NOR% [00189](v) a
5-6 nenbered heterocyclic ring having a ring
het eroat om sel ected from N and 0 and optionally
[po1&ybst i téedinvdnttodin{sa@) RV istH G6Catkalkyl. In GafiphiademboBiRME R'®
s g Bgfyg) CH20W [00190] (vi) heterocyclyial kyl, wherein
ST A et erocyclic portion is a 5-6 menbered ring
100168y ng I cepminZnrdionignentat R st onfs-Gartiependerictlyr weiodiorat, R
O and is optionally substituted with Cl-C6
isﬂwﬁlﬂ#eﬁgﬁogen OWor ox0; [00191](vii) a 5-6 nenbered
{00163t er odit gﬂmqqqu@mh%mﬁgs Ervisicated o RicdlUGIRY ni t r ogen

£_Aalons and.Qpt i ona substsi tated with C-Co al kyl or
ogen; (0019 |||) roaryIaIIcyI wherein
pihered=ti ng havi ng

d heté S[32pYeI:
ri ng no&({;gen atrsszé and [ ’optlo Substi t ut ed
WitFh al 00193] I n cetrtain enbodi nents, R3

i's O—| 1001941Exarrp| es of OR s when R s represents a
C3-C6 cycloal I cyl group opt| onal |y substituted by OR

wher ei n’ i pr esé a¥* ncl ude
Qexa and !@ pent an gr ou tionally
st tut edW tN 01-1, i exa

~hydr oxycy@l opent ox;P’ [ 00195] B<anpl es O OR' when R's
represents a cycl oal kyl al kyl group include -0-(C3- C5

s cycloal ky0(CH2) p erein pis 1,2, or 3. Aparticular
# s é’ -cyc yl met hoxy; [00196] Exanpl es of
OB s-rep nts/a Cl-Co al kyl .group include
GHaF- and WO- 97] . Exanples of OR s when
RS represents:a Cl 'tG al kyl group substituted with
one ,
[00170] In certain embodiments of compounds of Formula I, E is
(R12)' ' (R12Jl .
A
UL %
[P
D”*‘*D2 or B e
[00171] ° In one embodiment, at least one of D', D* and D is N.
[00172] Exemplary embodiments of E firther include heteroaryl rings selected from, but
not limited to,
(R'2), . (R12),
_‘.1"' | \/j (R12)] _,r" I ‘:x
N 19 f‘ \‘j 19
i R I N ) »{ Ny—R
N R1® N=
19 ]'}j-._h?—’ R



or two OR groups and V represents 1-1, C-Co al kyl or
henzyl include Cl-130(CH2)20-,

CH3CH20( C112) : 20-, HQ( CH2) 20- , HOCH2CH( OH) CH20-, CH3C

H( OH) CH20-, HOC( CH3) 2CH20-, (PhCH20) CH2CH20-, and
(PhCH2) OCH2CH( 014) C1120-.- [00198) Exanples of OW
when R s rep( ents a 1 al kyl gro Substituted

with - ncI e\RbHZ)pO \Mwerelnpls
1-6 and |sHorCICo I kyl. A p
-0-(0-12 99] Exanp

flcul ar exanple is

Nf ORR s
represents a_( Co aI Kyl_ group subst \ t d with
-0O2128 |Fg ~Ude -0-(Cl COZWWnere n is 1-6 and
R" is Hor C R&% al kyl . AR'pamtd cul ar ex¥hple is

[I)OITBP ( Clydedif 2GRy Q%d%%k S?th@fothg? Exﬂm 0 JF 192 Erfups

represents a Cl-05 al'k rouF substituted wth -S0
inclugen @Phd’é‘ ngs- '(uerleib 19 &swzw (her ek sereteds or, partipdly jugsatirated

cyclo@qlcgNQh'KMbmnAﬂ'@B][diﬂgggn&%h emgmg&omsmym( eﬂmaecmﬁs groups
0 n represents a
inchudey Pt 8 5, PR 40 T B R REHAL - Regie uigace

cyclouikgy @N, nnﬁuunsne’thﬁ, difngbrdrpetinyg, afd fiCsoradtioy.| . A part i cul ar

oo B 377 el SeSL I o R SRR R R R

Pmm@(wlﬂﬁh@fl%clsﬁde -0- (CH2),, C(0) NRORD wherein p is 1-6
po1mpd R m&nahembednheﬁkenehﬂentdecsldmgr ofhalén alpleYibulariamples

NI n esen 6 menber ed het er ocycl e having 1-2
forR "??S‘dﬁﬁt Btégln&gf“tﬂ‘é and optionally substitutéed with
: [00118] C6 BArkyilmeMt;tlesmﬁlEamaltemarrpl es of OR13 include

(CH3) 2NC( 0) C1- 1 CHI NHC(O)CHZO- NEI 2C( 0) CH20-, and
& Rs r sents a Cl-C6
I eC(0J121 1 ncl ude
r/rnp -6an nd le are

- al ky Parti cu r exanpl es of
OR s i ncl ude -O(CI—|2)2NHC(O)CH3 and
- 0( CH2) 2NHC( 0) CH2CHS.

-l’] Ry J'I =y v”’ Sy ) 2
| | ()
NS NN T [ oo
. ’ N-_- a2 N-- > Nﬁ b N_ / 1
S N LA
@ [} ()
\ \ Br ol
Vol VARV
[00177] In one embodiment the compounds of Formula Y are selected from compounds

wherein E is selected from the groups El, E2, E3, E4, ES, E6, E7 and E8:
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[ 002641Exanpl es of OR15 when R15 represents a Cl-Cs
al kyl group substituted-with N ne include

-0-(CH, 2)pNIt8Rb wherein pis 1-6 and R and Rb are

i ndependently H or CI-Cs al kyl (for exanple nethyl or
et hyl ). Parti cul ar exanples of OR 15 incl ude
-O(CI—IZ)F% CH3) 2 and 8 ) 2N(CH3) 2. , $00205] . Exanpl es
of ; en R15 ;¢ s a @.egabkyl group
subspityted with - G%)NRERY ,\&

-0-(@; OC(O)I\N\YN Rﬁ“pls R R3 and 1113
are | endently H té -C6 al kyIN= articul ar
exanpl e iR¥ - 0(CH2) 20C( 0‘}1N(CH 3) 2. (O(!?ZgG] Exanpl es of
OR15 wein R15 represegdts a Cl-Q aldgyl group
substituted with NRC(O)NRbit.  incude

-0-(CH2) p- NRI C(0) NRbr wherein p is 1-6, R and Ro are

i ngependently H s C6 al Kyl Wis H C-C6
al ky -0(Cl-C6 B ), or NRb epresents a 5-6

VI ng 1-2 ni trogen atons
Partlo‘ngr exanpl es of

menbeng terocycl
(for ex | e pyrrol iNf

OR15 ingjude THHoO GN y t1 00andO gd02071Exanpl es of
ORB when R's represents a 5-6 menbered heterocyclic
ri ng having a ring heteroatom selected fromN and 0

an ionally s tuted vvith-C(O)R”, Cl-C6 al kyl,
0Xxo0, 0) MeRb, -5
pyrr Npy! . piper

-C(0) CH2OR i ncl ude
/ and tetrahydro- 2H pyranyl

ring onal Iy subst=futed with -C(0) (G -C6 al kyl),

'ox0, ClgL6 alkyl, -C(£N(Cl.C6 al ky02, -802(Cl-05-

al kyl ), ‘and - Q) CH20(Cl -C6 al k¥r Particul ar . exanpl es
[00178)c| ude[n certain e.mbodunems, E is selected from thc groups El, E2 and E3, and j is 0
or 1. In certain embodiments of the groups El, B2 and B3, R’? s halogen. In certain
embodiments of the groups E], 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

selecfive compounds include compounds of Formula I wherein E is selected from the groups
T T, T, O
N N N N
N, — : cl M
W VA v W

[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 -
NR'*C(=O)(CH-CH)R'® when R'® represents H, alkyl, alkenyl, alkynyl, heteroalkyl
hetercalkenyl, heteroalkynyl, saturated or partially unsaturated cycloalkyl, saturated or partially
unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarytalkyl, or
heterocyelylalkyl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl are opﬁonally 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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[ 00208] Exanpl es of OR/'5 when R15 represents ,a

het erocycl yl al kyl group include 0- Hetcyc) (CH2)p
wherein p Is. 1-6 and Hetcyc represents a 5-6 Menbered
heterocyclic ring having 1-2 ring nitrogen atons and
optionally substituted with one or two groups sel ected

paltlfaf;()o %%J Q’@? &HcMcy lﬂalﬂ.ﬁg eﬁbtﬂ%l (I)lal()&nh %Qo,an{yl NRW NR"OR®,

€s of 't t er ocyclic Tl
NR‘EM ol MR qud, q% ,nﬂs R C(=-0)R“ C(=0)OR",
OC(EQfR"a@bé@)ﬂk‘Kbm*G meﬁo)mhd’ omﬂﬂﬁﬁmbdmxd(uo)m@w

tional

supsti ut ed w ne
C“'”Fﬁ&%’ﬁ%‘ﬁ’&ﬁ%‘?‘i‘?{'gg‘él‘% [sSHPEFB W&“ﬁbg’“m{‘—‘mﬁﬁf chP"E?R’d”h‘b“"“ of
ErbBhntd anel kighle selepive SoroErbBR ovemEGERle AtH@ed hereir| Q2 G2y Ahighly

sele&f%@”}%'r?s 8 %%%@Her&%er @E’Jt&s@@%ﬁ 153:1 le%Et%of%yﬂ‘gQF Rwl%’ the

i nel Udes gr n the heteroar

ICanf P etsained byshexlile EriB2 sqdtHKR prosharleyibn assays described

in Ehﬁh;ﬂ&e@ ancP ar tPaﬁi&lﬂF c&ﬁiﬁﬂﬂﬁs @8 this1ald4eEn were found to have an ICs, for
2-ch| oropyri di n- 4-yl oxy,

r and
 BGHR thp W A 50 G i By IGO0 BIPRA. (et SRavtpy Goroculr
comph@ds 6tkhis rgitida ettefomdhe her anlCs) fat KgFR glaDid pt 1e3C100d618 higher

eteroaryl) wherein p is I-6 and the
mﬁgetlgg"ggr%rﬁﬁgr oup is optionally substituted with Cl-C3

10018Pky | . fsscardibaly tu$ invensiom ptozidemsopipogsde 0P Férmuladdehieh e highly

potcﬂmﬁf fRitibRIAd Qﬁlﬁl@’tg’ s'tﬂe&tﬂe %r@rsﬁpﬁﬁﬂv%cﬂm fSkh compounds
exanpl e i m dazol yl trjazol Particul ar

woué%@é‘ﬁwh@emmt Qbanceis ¢ &aéﬂiﬂmm% hﬁ%@ﬁ FrbH2n O gapiglepancers
whianh@ﬁasﬂamosm*peesk EreBD imareeired, RedcBio Ghiler,Cthérkig minimizing

potent?al s:ﬁg e‘é‘ 2 t&QS%Clatﬁd with the inhibition of other kmases such as EGFR.

[00181] However. compounds of Formula I where R*is NR'SC(=O)(CH=CH)R'6' and
R'® represents H or a substituted or unsubstituted C1-Cs alkyl were found to be inhibitors of
both ErbB2 and EGFR. In addition, such compounds are believed to bind irmeversibly to ErbB2
and EGFR.: _

[00182] - In certain embodiments of compounds of Formula I m is 1,

[00183] In certain embodiments of compounds of Formula I, R* is OR". In certain
embodiments, R' is alkyl, alkeny! or alkynyl, wherein 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 RP is
(00185] () H;

[00186] (ii) C3-Cs cycloalkyl optionally substituted with OR®;

[06187] (iti) cycloalkylalkyl;

[00188] (iv) Ci-Cs alkyl optionally substituted with one or two groups independently

selectsd from -OR®, -OC(O)R?, -CO:R?, -SO.R?, -SR?, -C(ONRR?, -NR'R®, -NR*C(O)R®, -
OC(O)NR’R®, and NR*C(O)NR’R";
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ring through a nitrogen atom and optionally having a
second ring heteroatomselected fromN and 0. In
certain enbodi nents, the heterocyclic ring is
substituted with one or two groups independently
"selected fromCl-C6 al kyl, oxo and (CH2)1 2N el thb,
wherein 126 and R1' are independently Hor CI-C al kyl.

t & rin a m N
o B LA Bl i, o el

on 2RO RIOHEY oRAYPS 1Y g HOVE G Lo FGUNFR oSO, o
C(OVtIOR;N said heteroaryl is linked to the B rlng by a

fah1g Ni 1 RYS 229 .
{00119 0 exa(f'ra%%ﬁmgél Pgﬁjﬁlgﬁ& ﬁ%ﬁ?ﬁ@ﬁdﬁgal%ﬁelr fain, Lé@d""g
havigptiodi Zening Mterwmp@umBelmnﬂFoqewwh friom R3ands OZand 5 optionally
subg{,ﬁﬁgd%gg @I&gq%gmm)gmﬁgwéﬁgl ected from 1386 R6 R6

Re >r [00214] and tautoners
lﬂmtf'ﬁler eof (VE)(%\M raembsred heterogih g iy ing fioma b tathrep rigg Bitfpren atoms
and bft@nlB8ubstituted with C,-Cs atky! or halogen; or

[p0192] (viii) heteroarylalkyl, wherein said heteroaryl portion is a 5-6 membered ring
having 1-2 ring nitrogen atoms and is optionally substituted with C}-Cg alkyl..

[00193] In certain embodiments, R? is OH.

[00194] Examples of OR'> when R' represents a Cs-Cs cycloalkyl group optionally

substituted by OR* wherein R® represents H or C)-Cs aiky] include cyclohexanoxy and
cyclopentanoxy groups optionally substituted-with OH, for example, 2-hydroxycyclopentoxy.

© [00195] Examples of OR'® when R'’ represents a cycloalkylatky) group include -O<Cs- -
Cs cycloalkyl)(CHz), wherein p is 1, 2, or 3. A particular example is l-cyclopmpylmtthoxy.' .
{00196] Examples of OR'Y when R'® represents a Ci-Cs alkyl group include CH;0- 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;0(CHz)0-,

T CHiCH,O(CH,%0-,  HO(CH,0-,  HOCH,CH(OH)CH,O-, CHsCH(OH)CH,O-,
HOC(CH;);CH,0-, (PhCHzO)CH,CH,0-, and (PhCH;)OCH,CH(OH)CH,O-.
[00198) Examples of OR"” when R!® represents a C,-Cg alkyl .group substituted with

-OC(O)R" include ~-O(CH2);OC(O)R" wherein p is 1-6 and R® is H or C;-Cs alkyl. A particuler .
example is -0-(CH20C(O)CHs. | |
[00199] Examples of OR'® when R" represents a C.-Cg alkyl group substxtuwd with
-CO.R* include -O~(CHgz),CO:R* wherein p is 1-6 and R® is H or C;-Cs alkyl. A particular
example is -0-{CHz)CO,CH;,

[00200] Examples of OR'> when R represents a C,-Cs alkyl group substituted with
-SO.R? include -O-(CH;)pSO.R® wherein p is 1-6 and R® is C1-Cg alkyl. A particular examptle is
~O(CH;}:80,CHj. '
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those wherein R6 is hydrogen, and can be repiesented
by the following structures: ReekRea > Ra "---04-re
sand [ 002151l n certain enbodi ments, Z is sel ected

from Ra RaaR86 R6 R3fR6 V W1"-? , [00216]In certain
enbodi nents, WisO or S [00217]1n certain enbodi nents,

002048 1S @xghp l§- of RO Bdnl PUS k&e’ﬂhf& cﬁldz@%n%mpssubéét&t&j with -SR®
mclu?g 02 ek, 88 ana FR0U B S, “a' Sardtes Saple is
'O(CHJ.)JSCH:I,.

j00202] Examples of OR' when R"® represents a C;-Cs alkyl group substituted with
-C(O)NRR? include -O~(CHa),C(O)NR'R® wherein p is 1-6 and R® and R” are independently H
or C)-Cs alkyl, or NR'R® represents a 5-6 membered heterocycle having 1-2 ring nitrogen atoms
and optionally substituted with C-Cs alkyl. Particular examples of OR' include

(CH3):NC(O)CH20-, CHsNHC(O)CH20-, NH2C(O)CH20-, and

/N O?LL
N \_)“{
[00203] Examples of OR'* when R'® represents a C;-Cs alkyl group substituted with ~
-N'R‘C(O)R" include -O(CH2),NR?*C(O)R® wherein p is 1-6 and R” and R® are independently H
or Ci-Cq alkyl.  Particular examples of OR" include -O(CHZ);NHC(O)CH:. and
-O(CH;);NHC(O)CH;CH;

[002G4] Examples of OR" when R'® represents a C;-Cs alkyl group substitutcdjwith- :
-NR*R® include -O~(CHz),NR*R® wherein p is 1-6 and R® and R are independently H or €,-Cs
alicyl (for example methyl or ethyl). Particular examples of OR" include -O(CHz)sN(CHs), and
<O(CHz);N(CHz})a. _

[00205] Examples of OR™ when R'® represents a C;-Cs alkyl group substituted with
-OC(O)NR'R® - include -O~CH3),-OC(O)NR*R® wherein p is .1-6 and R® and R® are
independently Hor C,-Csalkyl. A particular example is ~O(CH2)OC(ON(CHa),.

[60206} Examples of OR'™ when R'® represents a C;-Cg alky! 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 alky! or -O(Cy-Cs alkyl), or NR'R®
represents a 5-6 membered heterocycle having 1-2 ring nitrogen atoms (for examble

pyrrolidiny!). Particutar examples of OR' include

/r!.l\rrn\/\o}l._ \O,JaYN\AOA C}\JTH\/\O}L
O

o] , o) , and

[00207) Examples of ORY when R’ represents a 5-6 membered heterocyclic ring having
a ring heteroatom selected from N and O and optionally substituted with -C{O)R", C;-Cs alkyl,

oxo, -C(OINR’R®, -SO,R* or -C(O)CH;OR" include pyrrolidinyl, piperidinyl, and tetrahydro-
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85Rtai Re ReN\ 0/ Re/Re NN Re [00220]1n certain

enbodi nents, R6 is Hor Cl-Co al kyl. [00221]In certain
enbodi ments, Rs and Rsa are independently El or Cl-Co
al kyl optionally substituted with OR " wherein le is H
or Cl-Co alkyl. In other embodinents, Rs and R

25, RAS oMbl LG ALOA o JEMW ofd, &, L bAgh R hCTC,

cycl oal ky n
atky oSG0 kD) 2o sccgé@é%?(@ucf Sl Pertosiar qrpplosipplide

)—-R?:]ﬂ enbagli s, R3 is NRL5C(--0)R16. anpl es of

h{i ntl ude, 0}" — 0.>’, N o}‘_’,
e,

WO, e Ora, W,

— Q o Q 2,

}—ND'O}H, ““g"@/ ?" /o_)\_O_O -

. [00208) Examples of OR'S when R'® represents a heterocyclylalky) group include O-
Hetcyc)(CHz), 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,Cs .
alkyl, halogen, OH, O-(C(-Cs alkyl) and oxo. Examples of the heterocyclic ring include .
pyrrolidinyl, piperidinyl, morpholinyi, tetrahydrofuranyl, pyrazinyl and imidazolidinyl tings
optionally. substituted . with one or two groups independently selected from methyl F, OH and
oxo0. Particular examples of QR include
/\\,/O}I

N N N S T O
SR MRS RNy

L] 3

SO O SO

s ¥ b4

4 a
o B b

» ? 1]

Ot Oy T
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not limted to, alkyl, alkenyl or alkynyl, wherein
said alkyl, alltenyl and allcynyl are optionally
substituted with NRallb. [00224] bi ot her enbodi nents,
123 is -NRI5C(----0)RI 6 wherein R15 is H or nethyl and
RI6 represents CrC6 al kenyl optionally substituted
[oazw,b]t h , Nl &ﬂpxaﬂonl‘iasmml_lrw? vpeesentRd Eéi(ne)u-yr Aot RRbfides groups
represents 0 subst
Wheﬁﬁls u‘bs?er?m?l' cﬂ‘-"“%eqaﬁf%“% OPL?F%P’{ |"f:EJ iR\ ex'gn‘(‘gfcésa"%' } orbglogen.
Particwiar! etempliHOncDde CHiMRthalppriditt-ylogY,- Gyeh@iroiHGI2N(IGHE) 2nd  2-
1yl her enbodi nents, R3 is -NRI5C(D)12. 16
mﬁ&ﬁ’& ern %)’%t

is H or nethyl and R16 represents a 5-

(0023 her on FevmploRk/@R T ovhen Ry meresents & diterosrylalie eroup éncludes -0-
(CHQ{QI;@J:’W}IPWE&&‘HQ: i9 Ploiafnehk haterSaIGrdup id @sﬂ;omtyhu@&m% with C-Cs

%éﬂp g; r?g%l‘ e‘?eé M%ﬁ?‘{ggﬂé{%é H&F\‘ csrf%?‘?‘%%}"gr}yﬁoa'invpogen

atonts] fogexampleiioiiatdiyl asdi b3 #intiazdlekl PaititdlarGkamfles GlOR/f include

Particul ar exanples of R3 inclu - -r1(YrHN-10 00}
(\an’dﬂ/?ﬂ.e226) m\,@ﬂ‘}efogﬂbo ng
= NRI 3C(r--0) . Wher el n,, esents H or nmethyl and -

1116 represents Cl-Ce, aI kyI optional |y substituted
with one or nore groups independently selected from
[0026]. C6 ahlcyhtaimBrbédBnedts) RE &y 4 ammemmt&a@bﬁc ni?ngdnaed-to&ﬁe B

mg@ﬁg’%d)f&ﬁl (B@artlcul Sﬂﬁwan‘%ﬁgs of %%ﬁyomselected from N |

and QH3ACRERGH @)riked ime@sSHCHREO ) N( @hﬁ)s-subsntuted with one or two groups

T mdc%%%%ﬁ(&rl\lﬁ % %ﬂ_%k erein R_’ and R® are
indepegdenly O%%&%@'r?%bamﬁb%of quﬁ::l’él“d@(qD;) S‘I\Ill\%léRl6 I'n

t ai n i ment g\ R15 angl—'ngTpndepend ly,are H
;?6‘ l. A«l iEcul 04\£m\
( O) N( 13)2 In her enbo rrents,| R15 gﬁd R16
tog’et her WithH the atomto which t’hey are attached fonn -

a 6 nenbered -heterocyclic ring optionally having a

fﬂﬂﬁﬁgond i aér@smﬁﬁéné,c eds Frﬂ@“rﬁ\én?d%&d Ohe?""?{’ﬂﬁﬁ PrirlgO RAkgY 1-3

stitute
nitrogen @P@&mer%n Faich hetpraeyuig émé?dpte ﬁlzsz Aipe byra wwwﬁasmratqyr An
exanii¥d in6lodds 11 M&tyl,tf&tc%dnm tmpjmtohyl 1. Particular

[ooz?gEOd' B o;f%?oﬂgﬁcglﬁf CL§1dS ngm%uﬁ??ﬁ ggy') AN ertain -

embedﬁnads,ﬂaslm:cwﬁmm S S@Rn In certain enbodi msnts,
- 1215 is Ci-Co alkyl or RE phenyl gr Q4p opt i onaIIy

subB‘i"l t ut ed }Q@th 8% o5 al kyl . R artn cul ar es OfRﬁ
4r nmet hv zenesuw >_or
et han su e W certain i me

SCR s. t ai n en‘ﬁ’odl Went S, Gl -Cs kyt A
[om:ﬂrt I CLHnaftmﬁé’:ﬂém kiRredf BAmipks OF m&mefsl ¥the abdv® @2g6psinclude

thos%%%gél Reﬁg:gg a mentdi:a&ﬁ? e f?% Ey the Pollow ng%ltr{t]cturcs
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A particular exanple of R' is EtS-. - [00231]- In
certain enbodi nents, R3 is halogen. A particular
exanple of R3 is bromde. [00232]1n certain

enbodi nents, R3 is -CO2R15. In certain enbodi nents,
R' is a 6 nenbered heterocyclic ring having one or
two ringehitrogen atqes (for exangLe plperldl Rya or

pi perazihyl II] In certa Nerrber meen Nthe het er'pcyclic
rrnglsRéja?,HAedwr ﬁisa Nexg e\>_NH
met hyl ) rtigal ar | @~of R. {'s

, CO2( 1- et hyl pi perazrnyl) [00233] In certaln

errbodl ts,nl e i spa sulg tltﬂt ed or unsubstituted
Cl-C6 al k oup/ In - cgftaln odi nents, the alkyl
group i s dubstitu Wth ein R'5is Hor
(C, -C6 al kyl§, such @sd{Cl-CS al kKy})-OH and - (Cl-C6

[00284]KY 1) Gh Edreafrlentlolidhhohts, LR stibdddl iRk, €xanpl es of R3
incl ude - (C112) 30 g and (CHZ) 300H3. [00234],

R“Certal n enbodﬁﬂrre S, E,a C3- CG gl kynyl gr ou ;g(
R® errbofd S, the Sroup is s é‘%iu ed
_kft : er errbodl s;,.uR' sis H Cl gﬁ

Wyl Partr cul‘ﬁ’r exanpl es of¥1e i'ncl A3 RFOO 5] 1

[omqrtal Nn eSRRMBAIFents ¥ £ 8 085 C3- C6 al kynyl group
bstituted with -NRL \% )CHZCRe In certain
tooz1 7}

odi R AFEn ggytedjments; 56 alkyl. In certain

[002¢8ibodi rmn&r&;n@\bodsndrﬂtsov is(CJR:“R% al kyl . A particul ar
anpl tain enbodi nents, R3
[‘mﬁ? a. C?'egénaa ng'gerncL;UO%Egﬁ s%r@ﬁ‘tr ed wth a 6 rrerrber ed
het ﬁrraocycl iC r| nthav one ﬁarn ringgaet. en oat om?;!a

g entllrya Self from Nand SOZ er
od the he er rcl i c r %{H
ring Oroge'ﬁ at om arred |s.»r5ttac he a yI

group thr ough ‘t he nitrogen at om Partl cul ar exanpl es
of it include % '1"'";'''11- and

N,—'N\>~ /Ra . N.—'N\>— ﬁa
. K N .- . | N,
RBJ\O F{-ﬁ . RBJ\S ,.r{'r

[00220] In certain embodiments, RS is H or C,-Cs alkyl.

[00221) In certain embodiments, R® and R™ are independently H or C;—Cg alkyl
optionally substituted with OR® wherein R® is H or C-Cs a[kyl In other embodlments R® and
R™ 1ogether with the atom to which they are attached form a C3-Cs cycloalkyl ring.

[00222] In certain embodiments, Z is selected from

NG j\:N\ M JEN
J[(})-ggf Do VI 0>=§5J_,,
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100231l n certain enbodinents, R3 is a

-NRI 5C(0) NR1612. 11 group, In certain enbodi nents,
12.15, R16 and R' are independently H or Cl-C6 al kyl.
Particul ar exanples of 1,0 include ILill Ajyri'y 0OandO
[00238]In certain enbodi ments,is a -NR"'C(0) NRI 6R17

gr eup ereyn R is H Cl-CG6 al kyl_and 6 and R 17
toge| /th the nit en atomto i hey are

atta fgema 5- 6 éhed het er cligering
optional ly having a second Het emat om sel ecteéd from N
and 0. Exanpl es include pyrrolidinyl, norpholinyl and
pi perazinyl rings. In certain enbodinments, the
heterocyclic ring is substituted with C1-C 5 al kyl.
Partienl ar ude 8239] Hn certain
enbodi ' ¢Llylalkyl gﬁeuﬁﬁ Exanpl es
i ncl U (GFfJZ)r(hetCyc owhergin p is Tdo and'hetcyc
is a 6 nenbered heterocyclic ring having a ring
nitrogen atontand optionally having a second ring atom
selegt®d frdm N and S pHArticul ar exanple of R3 is

Cké,la_ Eu [ [00240] ﬁtENtaln enbodi nents, R3 is a
eber ed ,heterocycH&:r g- cont ai ni ng from

00223) In certain embodiments, R® is NR"C(=O)R'®. Examples of R'® include, but are
not limited to, alkyl, alkenyl or alkynyl, wherein said alkyl, alkenyl and alkyny[ are optionally
substituted with NR'R®.
[00224] In other embodiments, R? is NR”C(—O)RM wherein R is H or methy} and R'G
represents C>-Cg alkenyl optionally substituted wlth.NR'Rb. 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(=O)-CH=CHCH2N(CH3)2.
[00225] In other embodiments, R? is NR"C(=0)R'® wherein R'* is H or methyl and R'®
_represents & 5-6 membered heterocyclic ring having one or two ring heteroatoms and optionally
substituted with C;-Cs alkyl.  Examples of heterocyclic rings include piperidinyl,
tetruhvdrofuranyl, and tetrashydropyranyl rings optionally substituted with C..Cs alkyl.

Particular examples of R? include

HN—% HN—% D__I-(I\N—E

i::>#‘% , gi:}—§5 and ° o .
[00226) In other embodiments, R® is -NR'*C(=O)R'® wherein R'® represents H or methyl
and R' represents C,.Cs alkyl optionally substituted with one or more groups independently
selected from C,.Cs a!icyl and OR®. In certain embodiments, R° is H or C,-Cs alkyl. Particular
examples of R’ include CH:;C(O)NH-, (CHsLC(O)NH-, CHiCH,C(O)N(CH3)-,
CH3;OCH;C(O)NH-, CH3OCH2C(O)N(CH3)-, CH;3;CH{OCH;)C({O)NH-,
CH,OCH,CH,C(OYNH-, CH;OCH(CH;3)C(O)NH-, and CHyOCH:CH({CH;)C(O)NH-.
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1 to 4 hetematons selected fromN, 0, S. SO and SO2
and substituted with the group M-M- M-M, wherein
M, M2, M3 and M4 are as defined herein_ [00241]1In
certain enbodi nents, the 5-6 nenbered heterocyclic
ring I's furanyl, dihydrofuranyl, thienyl, imdazolyl,

[002§ traz %ﬂertmﬁ &h%éﬂt&, RpﬁrCwlstymwin'embodments R' and

di nyl soeocazo eyl or oxadi azoiy

R fdeperdii e s et ATHERE: SROE OF R CAgINEHSR In otter

embf:dijhécﬁy IR §rAG2A R} dther Giath H&hfbtrﬁtﬂb@nd:{hﬂﬁ?ltaﬁa attdched gqrinS dohmbered
artic enbodi nent s, ..
heteRipes e PR hesiEr sy PR B e bR 8% ARy Sitionally
substitutell( @ith CG-Gd kayl) . Emamylest pE @heahctendyoldﬁ mip@ tis¢luddl Ripkrazidii or
4
ek aste it Sl o Sl 1) o
C(-%wmhemw anﬂmcﬁ YSawthylpipeRein-40}- SC2Rt , - SC2NEM,
[o&QﬁSRr mrccﬁfﬁhIMdlnmrsél iR s&m" Iiaooa;mh E}hb(ﬁ{ixﬁentsl, RY is C;-Cs
nde n artjcul ar

sy Q5 BRRST arouk sy Foeite] st B, aicsbg Endipes of R

mchrdermmethyﬂbhﬂbr_s:sm&\mb bmﬂiangauhfmia&t ituted with the group
[002%]_ M- Mj- %lhnegl{bldg'ﬁientg is Sdl@a -1 edialn brﬁlll\l% l{lcnts R]'OISQ:rCG

alkyl. A particular example of R* is ethysuifinyl.

[00230] In certain embodiments, R is SR'. In certain embodiments, R'® is Ci-Cs alkyl.
A particular example 6f R? is EtS-,

' [00231) - In certaln embodiments, R® is halogeh. A particular example of R® is bromide.
[00232] In certain embodiments, R® is -CO,R'%. In certain embodiments, R is 2 6

.membered heterocyclic ring having one or two ring nitrogen atoms (for example piperidiny! or
piperazinyl). In certain embodiments, the heterocyclic ring is subétituted with Cy-Cs.atkyl (for
example methyl). A particular example of R? is -CO(1-methylpiperazinyt).

[00233] In certain embodiments, R* is a substituted or unsubstituted C,-Cs alkyl group. In
certain embadiments, the alkyl graup is substifuted with OR'®, wherein R'® is H or (C;-Cs alkyl),
such as -(C)-Cg alkyl)OH and +(C,-Cs alkyl}O(C,-Cs alkyl). Particular examples of R’ include
~(CH;);0H and -(CHz);OCH;. . '
[00234] In certain embodiments, R? is a C3-C;s alkynyl group. In certain embodiments,
the alikynyl group is substituted with OR'S, In certain embodiments, R™ is H or (C,-Cs alkyl).
Particular examples of R include '

&
y
o P E, Ho?/ and /0/ .

[00235] In certain embodiments, R® is a C3Cs alkynyl group substituted with
“NRYC(O)CH,OR®. In certain embodiments, R'* is H or C;-Cs alkyl. In certain embodiments,
R® is H or C;-Ce alkyl. A particular example of R is

39



0"l [002471ln a particular enbodinent, R3is 0/ <$.;
00 [00248]In certain enbodinents, nis 1 and R2 is
hal ogen, CN, trifluoronethyl, difluoronethyl,
fl uoromet hyl , C1- C4- al koxy, or cycloal kyl. [00249]1In
certain enbodi ments, the phrase "R8 and R8 together
wth the ons to which they are attached forma 3 to
saturated or partially unsaturated
\‘/léfer cycllc ring" refers to aring fornmed froman R3
afd R8 radical attached to different atons on the sane
functional group, such as in a Qor Z group as defined
bove. The heterocyclic ;lng formed can be a fused
Wmi’ﬂng or® FeRan repbpdimentsy Rnds 2 [(issipmy! geup supstitted with a 6
memBErO kLTS riddifaving loASE twh Angiieterdafonisigdipbiient selctbdifom N,

ich. t a ftac forma 3 to 10 .
0, o e Gt Eraelftngs U8 sProRanS o 85T Foslotr® 8 g o
and ratthdiee to thecatkxmyl grogh threfghtlse diogen sapim.e Ppcicilar eiamgies of R*
incigormed froman R 7 and le radical attached to the sane
carbon atom for exanple such as in a Z group as
|ned above mheﬁkpnjVV|s I n ot her
i\{ E/%?nﬁ ts, thec(ﬁgg a fused ring formed by
atew that is of the CR /Regroup and an Ra
atom attached man adj acent carbon on the Z gr oup.

10025111 n certain enbodi nents, hr "R and R9
0028 hdh WP CREOSTBHE Ko Muft AL VBT B 2 Siihed corein

embédﬁﬁéﬂtﬂk? rY anllR'Trehekgadady Hr @G datkyp aPstrtnﬁildr yxamples of R?
i yunsaturated cycloal kyl” or heterocyclyl ring" iefers
incldd "2 s | f d f d , R
pirocyclic ring forine roman re an
radﬂcagjattached tlo the same carbon atom for exanpl e
wh a Z grdhm”&e’deflned above wherein Vis
d eR&o I n addher enbaodi nents, the ring can be a fused
ring formed by the it atom of the CR8RO group and an
R8 atom attached to an adjacent carbon on the Z gr oup.
[00238] In certain embodiments, R? is a -NR*C(O)NR'*R"? group wherein R is H or

C}-Cg alkyl and R'® and R"7 together with the nitrogen atom to which they are artached 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
: heteroeycﬁc ring is substituted with C;-Cs alkyl. Particular examples of R* include

e R
C\NTHY K,N\n/nj,x NTH\«"’ N\]va

[00239] In certain embodiments, R® is a heterocyclylalkyl group. Examples include
(CHa),~(hetCyc) wherein p is 1-6 and hetCyc is a 6 membered heterocyclic ring having a ring
nitrogen atorn and optionally having a second ring atom selected from N and 8O, A particular

example of R} is

40



[00252]In certain enbodi ments, the phrase "R6

andt ogether with the atons to which they are attached
forma 3 to 10 nenbered-saturated or partially
unsaturated heterocyclyi ring" refers to a ring forned
by the NR and the R groups on the group Q as defined
abqye—{ 00253i I n certain enbodi nents, the phrase "fe
and ;421 M-egether with the atons to which theY
areCattached forma 3 to 10 nmenbered saturated or
partially unsaturated beterocyclyi ring" refers to a

ring formed b he N-R8.,and t he tons on the grou
1002405 deh‘ﬁ'éﬁng‘ﬁg%?‘e’[‘bgéﬁéj —‘r%me*a RN fﬁftzrfp ‘?i"tnﬁémm
1 tophiieasatdidRelacted Goattingd, 3iSOhnt 86, aidosibstingedMrits thetghay M'-M2-
Ma_gpqr@;ﬁt“?ﬁhq\gb LP%@?%@#E ef Qr, partially unsaturated
cycloallcy a e t

I""or a satura or partially unsaturated

[0034d} er oclpc kertairny jempodipentar ghet &6amembasest yieletosydlicngng dy rfargnyi,
dihydrtiRd  WichyBNehiddzbid), ' @d6R1, @hdohgheekidity! 'ib?-rr§l Epyrimidinyl,

. carbon atom such asS.in a g(rljou havi ng t'he fornu
‘SD”S"(’G%'(DCP&@TR‘H‘) (}“ a Pﬂf“tﬂ#‘l‘ﬁ”f 4’5‘%‘5&'?"3713?“!‘1%15( ERPsfPéFBYJ] ar
[00242] - O( CRl 32 4inbbdimentg av'yis CH, NEACRRC(0),- Sl 0@y, Yih particular

- Q. Alrhet erocyclyl or _
cmb—"ﬁl&% ‘q- heterocyclyi, or to a heterocyclic ring
[00748} ned Ihretah cmborin@nisndMKns M oraN(Et-Cactiled). t oln  particular
emtdlibdeBl AL 1 AQUENWMLt hin the same group, such as in a
Zgroup having the farmul g - NRl 4C(0) NRLI5R13,
[0024¢1 3¢ m‘zwﬁmzmmdunmy{ iRty thylene PrRIpRleng
[00245]?13( m&éiﬁépbédighﬂk,eﬁbﬁﬁd@m&[ﬂ)ﬂﬁmm hsmﬂkai“ﬂco,hkf, or
Lrent S¢ e, phrase, "R13 a t ther with the
CO&R%% ‘f’{ggf’/{ﬂ ﬁc ﬁtstaﬁ%g‘ gfé“dg?{'%?fWE g{j Cfrg:rl' %‘aﬂﬂ%‘;t urated or
[00246] t i-al Partionhm atxmmplesdolc /2 | vmh| i yis repressatediriat @d H6 membered
het: ?élic?#nlgl‘u&éﬂi‘lﬁ@&%@%%%WKMQM@M'MM&EQ" refers to a
eferooyolic ring fornmed through an R13 and R15
radi gal /AtNached to difﬁer' t\.at omsowif hi n whe fa
fﬁ@r\oﬁg 5 s inadg in”gz t he Sqrim 8 0
O NRI 3C(NCN) NR1511.94° - NR15(-CR13/:114)4_8ryl, or ;
- NR15( CR13R14) g- het er ocycl yl . (00256) I n certain
enbodi nents, the phrase "any two of R15, R16 and R17
together with the atomto %ﬁ they are attached
. fbrrn g hdteyocyclic ring" jréfers t8,aheteHocyftlWec
Hz'ﬁ:js\ﬁ@\»f@ w7t T m@a\\/RifS".‘a‘lﬂ%“ 6 radifcsa‘F/thchl ednt 0
®h& sane nitrogerPathm such as in a gfoup havi n§ the
formul a NRESR16, "'SO2NR15R16, C(=0) NR15R16, or an R16
~ or R' radical attached to the sane nitrogen atom such
c}‘ [ n roup having the formula NRL5C(nD) NRL6R'. In
o’@r\(m@ ments the phrase refers to a heterocyclic
rihg oCPred"lfrom an R15 and R 6 radical attached to
different atons on the sane group, suCh as in the
roup NR150R16, NR15C(=0) R16, NRL5C(=--NCN) NR1L6R17, or
[‘mgﬂﬂhSC( :NGWB(WWB’PI‘MRB%SS to be understood that in
i nstances wherg t or nore radicals are used in
successi substituent attached to a
structume first nanmed radical is considered to be
term nal and the |ast naned radical is considered to
be attached to the structuse in question. Thus, for
exanple, the radical arylallcyl is attached to the
structure in question by the al kyl group. [00258] The
conmpounds of this invention May possess one or nore
asymmetric centers; such conpounds can therefore be
produced as individual (R)- or (S)-stereoi soners or as
mictures thereof Unless indicated otherw se, the
description or namng of a particular conpound in the
specification, and clains is intended to include both
i ndi vi dual enantioners, diastereoners m xtures, nctemc
or otherw se, thereof. Accordingly, this invention
al so includes all such isoners, including
di astereoneric m xtures, pure diastereoners and pure



[002591The term "enantionmer” refers to two

st enoi soners of a conpound which are

non- superi nposabl e mrror i mges of one another. The
term"diastereoner” refers to a pair of optical

i sonmers which are not mrror imges of one another.

[ooﬁafSt er GPBka Rnbdaiehtd F 60t1 RRY H2CR! nddbRRE TN, Gffludorfethyl,
ti.n oi nts, b0|I|ng Em nts, spectral propertles

diflygrem gopmethyh Ci - the present
[001419}/ ent i Gicefdiy aﬁJbS(ﬂmem, e ;ihl‘h.s&i'l'lisfaﬁd Rhtogéthds titiRhid &oms to which

aIIs [ nbr dW|th the . .
ﬂxcysaé-% gﬁaclée?lnt?: 3 |3 ﬁv (II;% ger %eedf or pa:% t%nrsraetuml:eg thgrocychc ring

refef'st @t Omee firmed Gon' any ﬁ? errdsR? cadsalrama@mql & difecont mmsfon the same
ﬁm&bﬂaﬁg{o‘ﬁ LouBNRN9k 8Sor a@ﬁ@ﬁr{e&‘ﬁlﬁﬁ&oﬂ@{eﬁ& @hc‘{-ing fGtmed can
l ow gy brinier. For “exanpl'e, proton taufomer
anﬂ(ﬁ'bﬂ/\ﬁﬁ’ifa‘?c'ﬁﬁ'i'ftgot ropi c tautomers) include
[oozso] er COFIHeGr&Irﬂihﬂ)oﬂlhﬁnlﬁ;l tR [Hicds© NRDind R® Rog@th&NwitiSE BroMS to which
ket o-enol .and |

t Val
thex; Gt CRPL ST de PR b B el BP sl B oot o
hetmémgbfcftrhw dspirdiyotic ebebtmalfm aJOE’Zﬁﬂ.ﬂR rraditad attached to the

samS irtil SE3 S0P BANRIENBLCL: T o BRRHE of Bindd @Jogesugsawﬁsrdwgf

any artlcu ar C iral aton1|s not spect hen al

o egtembe@rl%ﬁe?’g rigg ot B & st ape dorasg bv itq Bd gigmathat; if gart of the
CR’RéﬁBMd&n eF atbiQuthdivER ah BdjacciVearben &itﬁé Berhpm stry is

oL o L8 TS A

ﬂle)Sﬂ‘Gmbd faoh @ddodéf memtebred] QRG] drrpaactly uhaamrdtal cycloalkyl or

O B
heteFRIROMARS rs EOL bAcle if iﬁggce 4 LPR B30 A UEed o the
samp karboraEem: mﬂ!ﬂ}ale&é@e@tm |as§eﬁn@¢ alyweWhe@mp\éw@&R In.

othdr SRBETRAIRE RN bPNRAENBHE Wrinedby e RE GRRAFHHACRR® group and
ighdi cat es .t hat 't he subst a/rt%% or conposition is

“""t&f?ﬁh‘f“?’ﬂ?egt‘?:ﬁb"ﬁiaﬁ%{’l Fa7Pa0 g Q’B‘iﬁ cologically, with the
jooxs2her ' Imgrtaidiembodimerasypeiphiang 'R aficoR fridgethéconith thaatbos to which
the;}nﬂ? aftac omPQ's.%? 18 Beq'g'] &Hﬁmrwﬁal% Ad hégljocgy%fy?nng"

O an assocl atl on r Cco
refeeséb o ting fompedyuiheR 3and the & Ogrpens @d thgfgraup & 43#9@7?:1 alye.

© [003B5pP! e, Qfain %\48&1&1&1&, lBRtphfagd e s H‘an%&hérﬂGM@atmh% which

are not limted V\@t er, isopropanol’, ethanol .
theyAce Ataqd formp et é? Fl’ﬁ‘l” %‘[E‘bi“‘é‘t‘(”écd oz partiplly “ci'é*?t’dfategﬁﬁemcycly ring
refefith @ Figg REhaEby timti-n“eﬁdrthc Rifdtorisen the @fodp §) ds@efited abo@P! ex

re the solve | e ber 002
[UOM ﬁar rragleu a'fr11 d!'ﬂ:ecr:' 'pthakﬂhg1§ p\f@dr ug l41| go gﬂ?%:row“h theolal toms to
whiclt thay arveptathed domvie satutaterh departiilly sm:;rtm@tpdcta{cloeldmlcnrta whusated or
pmmy nxsaﬁlodreaq&a%@cmmtgh ﬁefe?@t%%' Ja}bes&cﬁpnpgomﬁap&mﬁ 9.1 A3 and R™

pharmaceutically acceptable salt "of such conpound
radipl pitachsd fon Biey e BAPROUAE: \IRRY &1 rin o ZEvP kv e formula -

S(Oﬂp@(SR‘elU’e)q or -e(qRARYeaYI de nﬂa‘é(m%f“)tha or G(UR@R@%,MW]

fy e or fo n aC| HES, 13 Val e

R i e RSt SRR L Sy S B o
hetd'geslc:lm)@ngdbrrmmnwgﬂ dncR'3 enciR | ragiep! atchad codiffounthtafs witten the

present invention. The am no acid residues include but

are not limted to the 20 naturally occurring am no

acids comonly designated By three letter synbols and

al so i ncludes phosphoseri ne, phosphot hr eoni ne,

phosphot yrosi ne, 4- hydroxyproline, hydroxylysine,

denosi ne, isodenosi ne, ganma-car boxygl ut arnat e,

hi ppuric aci d, octahydroindol e-2-carboxylic acid,

statine, | ,2,3,4-tetrahydroi soqui noli ne-3-carboxylic

acid, penicillamne, omthine, 3-nethylhistidine,

nonal i ne, beta-al ani ne, ganmma- ani nobutyric acid,

cirtulline, honocysteine, honoserthe, nethyl-al anine,

par a- benzoyl phenyl al ani ne, phenyl gl yci ne,

propar gyl gl yci ne, sarcosi ne, nethlonine sulfone and

tert-butyl glycine. Particular exanples of prodrugs of

this invention include conpounds of Fornula I



[ 00267] Free am nes of conpounds of Fornmula 1 can al so
be derivatized as am des, sul fonam des or

phosphonani des. All of these prodrug noieties may

i ncorporate groups including, but not 'MIlted to,
ether, am ne and carboxylic acid functionalities. For

samEBHH) kech allird gdnmi@vmgmekrmrfum-mnb‘dg@mmﬁz'? e.pina’@men)}ﬁvm"‘,
a8 atom i n,ts n with a group suc
'magcqgﬁgggae mrl—“\%{ gﬁbgir?))‘f ﬁetﬁ%ﬁc&@] car bonyl where R
[0025%id |t Iamemghbmdepeﬂnd ehredeyR{’@hd Bf @gmeywuh the atom to which
they (afSadadled) ﬁ;{&?ql Sitlated W rg,;eﬂm; msatﬁia&arc?aw 1 of s&turk@h Yf Birtiatty

a- am noac or natural a- "am noac

msag{qtgﬁemtyl ringérefyy @(ﬂdy@momlfg Figg %mqeq rgrqugh an R'> and R" radical
attachiéd toCEifTareltydto@ witRinzyd sm%ax\soméh A8NE la6drbupYRaving the formula -

e SR & CapEieni eonl B R hoooitho v o

[00286]- N, N- o @Ertdl6 eanbkdiinents) itwopirdes 'any +@6 ¥R R 3 RIThed &' htogéher svith

the 5’0:9 r'\tlo r{a'%%i/ {hérma %éflge?n fﬁ%ﬂg#ole\f?rgg%chf I{Igg refers to alhetero]o_ycllc ring
formed figpy wb R d‘?-'\‘! H‘l wﬂwah%mw&\c saaamqsﬁaﬁto@xawbwésn éfEl'OUP
hav.ﬂg 2 iEsEhuHENR VRIS SONR' €€ CEONRERHTBY &1 Ra)or m&l q&mhed to

» 2o uge r,mtg%ntwgﬁggb;gm%ﬂé’v%a iy VR ondRR),

mbbgzmms Wit gbiase, refets tak hetérdayelitetigdorPree Ssm aﬁ%’ﬁe)nn Rb‘)rﬁ:cal attached

e le 1
b @&Pgaarg %«ggm@%}%ﬂ @Eﬂ Egg'éard apt er '%ngﬂom "
NRa?(ﬁNﬁHNCB ' oARSICENGYRIGs, " by’ H. Bundgaaid p.
[002543- 191% 199&1% urdrsthbd @amd@rgaﬁ&s vAdaea%%si nQHJﬁdn%l; LGB in

Revi e 1992 ard, et
sucoqsop FAEGE & SHAHVE SHEPELD b Sl St Heg paspeEragiaefigsansieng to
be te@thinbl andalic Ryanamed radical, is Cieidered\idrbe abadhed todtBe BBlidtufel D &hgstion.
ech of ifi.c i.ncor por at ed hereln
He gl R el ARAT] LBl 901 ROLALSE QLS By e aiiy
grousal t," unl ess ot herw se i ndi cated, incl udes salts that

[00258) & N FlGq 8 r(?ig'o?ﬁﬁs @eﬁ@ﬁ ﬁgun% &k oF rd dsGiEmBGHL ga'nters,

and bases o eci fied at are not

Sucth‘ﬁfl’F@@{‘QfaWy“‘SfFfo& & Pifduesd Lﬂ#deéw\d%@)* sar EOrFfERGisamerE or as
. mixRE théEANT UARsI HdicRRS SHBiebwise, Thtf wahp'tmhl O Aghidy Gf aapartlallar

comfhit AT RGPy PEREE i SHim e by oar PR aper

diastoregaers o iiasg sacemicar odierwis, thageafl Acqindingticlss invesioh ylso includes

ot AR oG e A T s BUR TR R oy gpsiomersof

the qomgenidpef this inveetiswonpounds of (the present invention

[002%bit h @ TMeN@FrR lerRhtihedOREeSs PN s%oﬁema@cszgaahﬁ @RASRhich are
such salts mcludmg sul f at es, ros | fates

non BYRETHPPoTPRIS mIEY FRES S OFR A0y {146 Bh gﬂﬁﬁra?'agf" refers to & pair of
opticab isoinyd relgen pleasp dir@Simaghs yfdihe g:ﬁdstpbo spiagtéreamers have different
phyﬁq%fc]&gpe%egh%? nng)ﬁolgg,g%ﬁ@gg&ﬁ 3 pgcgrle rl d es 395 rocg]ctgl .
[00268]pr y| aB@scorrmw}dsaf é@ prcfsmt yeRtion mayoikbsat e}tﬁhtre@ﬂ‘crmt tautomeric
fomfé bR GED RRECORHES wnﬂi AR LIRLE e HREAGA! Ofie term “tavtomer”
onat es, succi nates, erates, sebacate-s,

furrar ates, nual eates, butyn43 1 ,4-d ioates, hexyne- I

, 6-d ioates, benzoat es, chlor obenz, oat es,

net hyl benzoat es, di nitrobenzoates, hydroxybenzoates;

met hoxybenzoat es, phthal ates, sul fonates,

xyl enesul f onat es, phenyl acet ates, phenyl propi onat es,

phenyl but yr at es,




citrates, | actates,y-hydroxybutyrates,

gl ycol l ates,tartrates, rnet hanesul f onet es,

propanesul f onat es, napht hal ene- 1- sul t hnat es,

napht hal ene- 2- sul | anat es, , and nandel ates. Since a

si ngl e conmpound of the present invention may include
or "tfRerte R BE1Ers 38 bflcfiuf oS b i ﬂ%luﬁte}{ergﬁpghﬁgmqmg&v%ble

e present invention may Inc

via atlw cruEy karigs. EPReHaEPlroPFAED YT GE BT 33 Prateiinpietiujamers)
inclu@® NReEedsfond vﬁlﬁ%ﬂgraﬁd%eoﬂjﬁ%ﬁ'dt&ﬂ IR ESTREBUERSICAHdl Mnine-enamine

acce&gag} salt ma |§g g% gny SUIta | e met hod
Isomgrizativngy | erlgge el W’ﬁfs Y EXTEROIE ‘ES‘f°ftSH@° of the
bondingetecbage Wi th an acidic conpound for exanpl e an

Ljorgani ¢ a uch a [ drobro
mozggi d, g U ﬁcusfcl}l%’%%& %c T i c aC| dmg?fos P orﬁ cmg(?“&mg%&h’
atony ik pot|specified.ghenmll sher'amsomegm cmntampldwd sfcihclndedas theicompounds of
the ifehthn, WieRd Ger@ichbnisSyis Sheditied BFd iid WRAKS: ldQsh@(qll‘g represent{ng a

fumaric acid, malonic acid, pyruvic acid, oxallc acl

partigles copfjapragion, dhendlt rterppipqmes isispspegifipd andlsBnedy | aci d such
[nnzaq gl uan faQditién a@b@lnwm@aéfaa“&ﬂm@m the afebtiardRlsdinpit@es solvates,

poar it S oSSy 14 e enlf A Rl e

compauodsat i ¢ aci d such as benzoic acid or cinnamc acid, a

onaE), 0 B Bl Ulhafeliely VB BcisBobd B ppgmoce o
compasifien t is \F@frwa%mﬁ#smwg“)aﬁn%f txlcplgicaliys withy the other ingredients

wmmwgm&smmealahwca&sﬁ@mm tﬁm‘g%&cm&e‘b% prepar ed by
for exanP atnent of th

y Sui
(002 ee a ‘NI AR "‘5‘?1“' FWF&P@’SHF‘%P“ 8“?3%@5"“’ ES!%‘I%‘F%'?“‘“
and mhmhﬁoﬂﬁﬂtﬁa invetipan ERarfyidstos solmtsunhe fddm;a;e;afce ioeRde, \birt dic not
. .al kal i nd alkalln earth tal (o hi u |
hmltgé ZI u\lynatg'po tB %[,umetg(a%ala [ﬁY!%dliu cthy Exceta ?, aumc acid, and
emam!mml’@caﬁrg hwlntb arstersga the sorimied whbes thé mivqamnbméc ls water.
[002@5]"[’”' U!(“' W&Y&ﬁ’}n 'E@thl thh:,o prm%x é‘%ﬁ? uHmthat may be converted

hydroxyethylannn ydr oxyet hyl ) ammoni um
undés hehygiplogiegl| BRKBEANE NP &Y ﬂ*‘@é’ﬁ'ﬁyWef‘WylSEﬁ?@F’aFﬁ'ﬁ@““dar?d to a
pharfnB@ufidal( ascapthSic s& b\ﬁhcrsadﬂpauﬁaf I&@drdgsqnﬂﬁﬂc% unl@BWherein an

|.ud f | t
aming R ATTse: 1t BB i, 1o TSR & e st tefow) pipi scid
residue; iechvalettly jpdredcthenginen amiddSJr sstethbars th & e emino, hydroxy or

cordit W8 Bouktlins OB IALRGy, ey 3 i
bt wﬁ@mmltqéttﬁéhe 3@ natyraliy oguEiag @awwo@wé@wmqew desigmatedniyt three
leﬁeﬁ%?ﬁﬁcﬂ@%& amrﬁaﬁ&atmﬁg,}hbéenﬁ&clﬂﬂs@mh%abt Phospitfyrosine, 4-

be useful as_internedi ates for pre ar|n L
hydfsﬂ@rmpe»p%mxy Yiige:c BT fd SOBMORBT R oAty > hippuric
acid,S egtaiydioindgicenartidxNe ra61d.oﬁmﬁ&npmmd&nﬂfydﬁmoqmublmc-swboxylic

. 1007 T rese n_a
acid 5 Bl cno G (l:na ?r% ﬂﬁﬁ%reil- Ldtﬁ%g nggp%n%hlapéa‘cl”g a-a‘?anﬁ-n%éﬁafnuna-ammobutync
aeid.: neiignliriep nhomrewﬁera%e honleyeting almetfwl-alhmﬁe pareiberzdylpsnilalanine,
I I c ,

P o o con TR S RE AP e B R Piiulr

dlfferent fromthe atonic mass or mass number usual ly

thund in nature: Al isotogges of any particular atom

or elenment as specified is contenplated within the

scope of the conpounds of the invention; and their

uses. Exenplary isotopes that can be incorporated Into

conpounds of the invention include isotopes of

hydr ogen, carbon, nitrogen, oxygen, phosphorus,

sul fur, fluorine, chlorine and-iodine, such as 211,

3H, "C, ..13C, 114C, 13N, 15N, 150, 120, 180, 32P, 33P

"S, 18F, 36CI, M and 1251. Certain

i sot opi cal l y-1 abel ed conpounds of the present

invention (e.g., those labeled with 3H and 14C) are

useful in conmpound and/ or substrate ti ssue

distribution assays. Tritiated (I.e., 3H) and



[00276] Met abolite products typically are identified by
preparing a radiolabelled "C or 311) isotope O a
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parenterally in a detectable dose (e.g., greater than
about 0.5 ng,/kg) to an animal such as rat, nouth,
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synt hesi ze the inventive cggpounds. Al though specific

starting materials and reagents are depicted in the

Schemes and di scussed bel ow, other starting materials

and reagents can be easily substituted to provide a

variety of derivatives and/or reaction conditions. In

addi tion, many of the conpounds prepared by the

met hods descri bed bel ow can be further nodified in

light of this disclosure using conventional chem stry

wel | known to those skilled in Theart. (Fe),

1. Reduction ozt102N Fil et

Ft's% 3

Schene! [00281] Schene | illustrates synthesis of

"Nl inked" quinazoline conpounds (4) of the present




6-ni tro-qui nazoline (3) can be prepared by reacting.
an appropriate aniline (2) with a quinazoline. (1)
substituted in the 4 position with a suitable |eaving
group, for exanple a chloride, under standard coupling
conditions. The coupling reaction can be perforned in

309396, 3bkeAby mwilaa&r,ve;e mg @»{ca@euﬁaprtafs. 1983y ngq TeAtYd oR bf DXE DRSER and
requyj. e val e er at,uy,.e al requl.r a.

Development, edited by, Krpseaardkariep 54 11, Budeeaslh \opgier 51, Design and

Appli@giok o Bradsuga,® by & Blnigrasd pri113-09 £ (189 1)} R HarRunBgiiard, Advanced
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Dr 58 iy, &1 SEAYGH, ) 1 mhlald o 8, S0HE & Prarmaserdica

Scieneeg 7788 (1988) canid GhNpKekes 6t &, Kfiemd e, tvll., 32:692 04, egch of

whidhdik §pedifiehalll drcorpdritdd nefth tyyéleesdene, Put with NaOH and
n/ N Fe/ I n.one exanpl e

Zn/ AcOH, \H4.Cl , , th
m%huc? | Brohimgreuticelly P@E@@'WW Bl Otk sp adictegysfapfudes salts
that ir2aim the dichgsina) effcbrvenasofthe Hee ails ﬁinﬁbmmﬁﬁjalsbalmd la_ﬁ’hﬁ@d and

{ . . 2 LR ILl1ne
that ety DRI or UtncBlise Mol & EOBpBRLE bl Bclln ) fosscss o
suffisientlsasidic, @ suificientrhiasie or betl fingtiong)l miepy.od accaglinglygeagt with any

of aGRhBE H8SorgdicCor drgnfe/badks ALaciRTD %thih pithtmactitRSIB acceptable salt.
reactions rrag, require sui tabl e base and/ or_ el evated
tically pasepabia

Exapples, of phagnace Bt dgivdo thopq Jplis prgpared by, reaction of the
compbuinds bfithee \peesérd Giiventiod Weithtsminblal drndegthic 445t dramdhdrBic base, such

salts including sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monohydrogenphosphates, dihydrogenphosphatés, metaphosphates, pyrophosphates, chiorides,
bromides, iodides, acetates, propiondtes, decanoates, caprylates, acrylates, formates,
isobutyrates, ca.proates, heptanoates, propiolates, oxalates, malonates, succinates, suberates,
sebacates, fumarates, maleates, _butyn-l JA-dioates, hexyne~| 6-dioates, benzoates,
chlorobenzoates, methylbenzoates, dinitrobenzoates, hydroxybenzoates; methoxybenzoates,
phthalates, sulfonates, xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates,
citrates, lactates,  y-hydroxybutyrates, ° glycollates,' tartrates, rethanesuifonates,
propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-sulfonates, and mandelates. Sincea
single compound of'the present inventioq may include more than one m":.idic or basic moiety, the
compounds of the p.rcsent invention may include mono, di or tri-salts in a single compound.

[00270] If the inventive compound is a base, the desired pharmaceutically acceptable salt
may be prepared by any suitable method available in the art, for example, treatment of the free
base with an acidic compound, 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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conmpounds (4) wherein A and E are as defined herein.
According to Seherne 2, 4-chloro-6- |odoquinazoline
(5) can be used in place of

4-chl oro-6-nitroquinazoline (I) in Schene Ito prepare
4-ani | i no- 6-i odoqui nazoline (6) The pall adi um nedi at ed
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anot her nethod, the hydroxyk group of 12 can be

coupl ed with an al cohol R15-0H under standard

M t sunobu conditions, such as DIAD)PPh3 in THF, to

provi de conmpound 13.




52 Schenme 5 [00285] Schenme 5 illustrates a nmethod of
preparing aniline internedi ates (2a) and (2b) suitable
for use in Schenes 1-4, from phenols (14) and (15),
respectively. Phenols (14)and (15) are comercially
avai | abl e or known in the literature, or can be
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d
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ri d| ne at The resul ting RPS{ can be
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[00277] SYNTHESIS OF COMPOUNDS OF FORMULA 1

[60278] Compounds of Formula I may be synthe51zed by synthetic routes that inolude

processes analogous to those well known in the chemical arts, particulerly in light of the
description contained herein. The starting materials are generally avﬁilable from commercial
sources éuch as Aldrich Chemicals (Milwaukee, W1 or are readily prepared using imethods 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 ¢d.),
or Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin, including
supplements (also available via the Beilstein online database).

[00279] Compounds of Formula I may be prepared singly or as compound libraries
comprising at least 2, for example S to 1,000 compounds, or 10 to 100 compounds. Libraries of

438



Schenme 7 [00287] Schenme 7 illustrates a nethod of
preparing phenol internediate (140 suitable for use in
Scheme 5. A suitably substituted acetal can reacted
with DMF and POCI 3 to provide a

di met hyl am no- acryl al dehyde i nternedi ate. Conversion
comundsbSFdnRbIE TTRA! R SrefatbadoyPy wnﬂﬁ&k&ﬁvwmaﬂa R GBFtoRR or by

acconpl i shed bi{ﬁtreat ment,”wi th an gptionally
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one example, the reduction is accompllshcd with Pd/C and H,. When R is a halogen, the

reduction can be accomplished Pt/C with NaOH and H; or Zn/NH4Cl. The resulting aniline

can be coupled with halides, or reacted with other suitable electrophiles such as aldehydes,
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Schenme 9 100289) Schene 9 illustrates an alternative
synthesis of internediate aniline conpound (2e) and
(2f) suitable for usc in Schenes 1-4. According to
Schene 9, 2-chloro-5- hydroxypyridine is reacted with
an optionally' substituted 4-fluoronitrobenzene (16)
acid alfoddescete bdprbvidSchreprend (4)T Heese htaptionsdeay wgbire/ @ s@iib)e base
andf&%Fngd&%\él% d to the am no derivative (23) under
pal T adi um nedi at ed cross coupling conditions as
described in Schenme S. Conversion of conmpound (23) to
provi de i m dazopyridines or triazol opyridines can be
acconpl i shed under suitaple conditions as described in

Scheme §sydReduction of ‘F correspondi ng nitro ghqQups
can be acc f'shed as de ‘I'Bad in Schenme 5 to b&"‘s

r Qyi der! unds (2e)R 2f ) Pda@st, ( 1Pr) 3S| 8k
k&?ghyst' 1Pr 3SR 11&5%»: 02N” %’?Eg?"f h_:u?@N red 'igi on
P P RIS.NH, @
5 § 4
Pd catalyst, R'®B{OH),
phoshpine igand, heat of
R1°Sn8uy
(R*)n
=~ ‘ ‘E
. R'LN N
R Sy
N’) :
Fs
Scheme 2
[00282] Scheme 2 illustrates an ;zltcmativc route towérds “N-linked” guinazoline

compounds (4) wherein A and E are as defined herein. According to Scheme 2, 4-chloro-6-
‘lodoquinazoline (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 -
the resulting iodoquinazotine (6) with a suitable amine R'*NH, to give compound 4 can be
accomplished by treatment with a palladium catalyst, for example Pd(OAc);, Pd(PPhy)s,
PdCly(dppf)z, Pda(dba)s, a phosphine ligand and a base in a sﬁlmble organic solvent such as
THF, DME or toluene. In one example, the coupling reaction is accomplished using
Pda(dba)s, X-PHOS and Cs5;CO, 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 palladiom 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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(16) O2N CsF, OWF 2. reduction

Schene 10 (00290] Schene 10 illustrates an alternative
synthesis of internediate aniline conpound (29)
suitable for use in Schenmes 1-4. According to Schene
10, phenol substituted benzafused- heterocycles (14)
and (25) can be reacted wi th dinethyl thiocarbanoyl
chloride and a base, d0r exanple, NaH in THY, gdth

heatlng to refl ux. REar nt of the resulting A
hisocar bonyl carba /‘, npl i shed by he'g,t |
%rﬁvaﬁed te Sratur ot (2 xarrpl,@.ZQ‘O €, in Wphenyl
jg;z[g?oduct lilthen E¥d des~basi c
on@iti as KGChbasn MeOH Méfe to*rﬁfl Ux.

The t hi ol 4) Lan then be react
substit®ted 4-fl uoronitrobenzene (16) assdescrlbed in
Scheme 5. Reduction of the nitro group can be
acconpl i shed as described in Schenme 5, for exanple
with FeLHOAc or Zni NHACl, to provi de conmpe&hd (2g). An
alternative synthesis of aniline (2g) ijnctaftes
reacting a hal o-substituted fused heterjcyclic
conmpound (25), where X = Br, with (iPr)3S1SH and a

pal | adi um cat al yst, for exanple Pd(P16h3)4 in-R?}F

and heating to reflux. The resulting protected s
(26) can be de-silated and reacted wkth an optio
substituted 4- fluoronltrobenzeneR§16ﬁ in S|tL1WMt

~ fluoride source, such as CsF in . sl ~af . the

"nitro group to yield (2g) is acconpli%hed der)’

. standard reaction conditions. Schene 11- %OOZ@&lSchene
11 illustrates a nmethod of preparing ani 1%’ne (2h)
suitable for use in Schestremel3 4. According to Scheme
11, acid chloride (27) is reacted with 2-pyridone and

. a base t6 yield ester (28),,for exanple with Et3N in
" [0028B%]M Bdicheme Zacildstre29)a irgutprteparde d*N-horedt’ hexdadling-quinazoline

comgd‘mgé VidLE A IxMSLeQrc Q?E?‘{e Q%K&laﬁ (a2 raiRY tégﬁﬂﬁl@@damldme (83 can

t1ons or exa treatnent wt nSuLl
be cendagsed aith rse%ablmilémg(g) pyh eusem»@) of an @pigFBem HOAG in aysuitable
orgahid @BlvER N HEES w,ﬁrbp,m@s@m gpa? @ e ms @ﬁsure-ﬂtd) arieWRezoline

nEd ated cr.oss con t ons, or
(10) B s 3o G b Beri @ L ol S kel ot g o for oxample,

byh@ﬂhgﬁmthhamea(ﬂalthhmmammquwﬁsm@ﬁnw N. Org. Lett.
2004, 6, 3597), The resulting nitro conpound can be
reduced under standard conditions as described in
Schene 5, such as Fe../110Ac O ZnATI-14Cl, to provide
compound ( 2h).
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it. (57- NNNNDCMCNHr ,4- Ac O NN M2 PO CI 3
DOE 1Pr2EIN Nwe2 2) Al cN-I12

{(Radn Rk Rzl

o o

1 RY, Ay RY

1 R N = N 1. optionaly N

RO SN (2) R'o\g{\w deprotect R¥0O N
N’) N') 2, RDHor R - N’J

1" 12 13
RP=H,RY ora
pretacting group
Scheme 4
[00284] Scheme 4 illustrates the synthesis of an ether linked quinazoline (13) of the

present invention wherein A and E are as dcfined herein. Acmrding to Scheme 4, 4-chloro-6-
oxy-quinazoline (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, RSora suitable
alcohol protecting group, such as an acyl group. Afier reaction with the aniline, the optional
protectio'n group can be removed under sujtable conditions, such as ammonia in MeOH in
case of an acetate protecting group. The hydroxyl group of compound (1"2) can be coupled
with a svitable alkyl halide R'*-X and an appropriate base, such as K3CO;, Cs,CO; or
Cs(OH}; in an organic solvent such as DMF or acetone to provide compound 13. In one
_exaﬁlple, the alkylation is achieved with R'’>-Br using Cs;CO; as a base in DMF.
A;temati\}ely, R'*-OH can be used in place of R'*-X if the alcohol 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 R'>-OH under standard Mitsunobu conditions, such as
DIAD/PPhs in THF, to provide compound 13. . -
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Schene 12 [00292] Schenme 12 shows a net hod of preparing
conpounds of Fornula |I wherein and A and E are as
defined herein, ring Bis a fized benzo ring and 1(3
is a Z group having the fornmula: Reb--S\..se NN

[ 00293] wherein R8b is Hor nmethyl. 1002941Schene 13

shows a hogl p eparlng conmpounds of Foghul a |
Ho\Qﬂher ei n@;% and- EL ' ail ned herein, ri
d bérz. 0 f"ng anngEall Loup_haV|nngB}Ep
tﬁﬁula oD 2051 THE conpoun of Formul a ™ may be
prepar ed using reactionmret hods known in the arta or
nmet hods anal ogous to those known in the art. This
i nvention al so provi des nethods of preparing conpounds
of Forrmula I. conprising; 1002961(a) reacting a
conpound®af formula (F1) [00297]with a conpound of
mula (A" (F2k, e

R
D“tgno‘[;‘ base, DMF oM = ‘?7
o®

also,. R .-D'
16
Scheme §
(00285} Scheme 5 illustrates a method of preparing aniline intermediates (2a) and (2b)

suitable for use in Schemes 1-4, from phenol§ (14) and (15), respectively. Phenols (14)-and (15)
' are commerciaiiy 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 sﬁi:stimfed 4-
fluoronitrobenzene (lﬁj and a suitable base, for example K2COs, NaH, or Cs;co; in a polar
organic solvent such as DMF at elevated temperatures to provide the coupled product (17). In
one examplc phenol (14) is reacted with an optionally substituted 4-fluorohitrobenzene (16) in
X the presence omeCO; in DMF at 80 °C. The nitro group ofcompound (17) can be reduced to
the desired aniline compound (2a) using standard reduction methods such as Pd/C and H,, Pd/C
and hydrazine, Pt/C with NaOH and Hz, Zn/AcOH, Zn/NH,Cl or Fe/HOAc. In oﬁe example,-
the reduction is accomplished with Pd/C and H; (40 psi). When R; is a halogen, the reduction
can be accomplished using PY/C with NaOH and H; or Zo/NH(CI. In a similar manner, -
¢ompound (2b) can be prepared from phenol (15).

BnO -y, NHNH;  BnO o~y 1. cyclization  HO\_x
| N
=N =N R
heal 2. deprotection \ 3“
Ci NENH, N~
18 14a .
Scheme 6
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[00298]in which Z represents a | eaving atom or group;

or 60 [00299](b) for a conpound of Formula | in which

Gis N reacting a conpound of formula (F3) CM NR (F3)

[00300]in which R represents a tertiary am no group,

for exanple di(1-6C) al kyl am no, such as di et hyl am no,
[co286t h a Sbﬁeiﬁea ik stodtesfaQiietield af predaring fmﬂnbnweﬂlneidfate {(14a) suntable for

th d F | a
e R o - B 10 B 3 SR i
80 "@2 Thegresuiting QB0 ¢db then fha reacted: vith laparbbiilis apid weuivalamn such as
| I
i OliflRsimBEt BO 0038‘%‘ B e?%%wgangogmugm ok el MHoAC! or 4

conpr|3|ng a_conpoun Formil a |
m%ﬂ@ﬂﬁﬂ!@iq §°‘ﬂNI—]“’>°"5rR§an°ﬂ e f!‘i!?m&ﬂ" is aopigyadwith arﬁaeﬂwxy
methltd Bnd &n@&}yﬁfeﬁuﬂ@ﬂlﬁrﬁw adﬁDEdTﬁJnﬁsH the lir@6fe] MGk Benzyl group can be

corre of F wher R3 is -NH
rem Y R R b e T R P it (4B

12.15- X1 wherein R'-X is an acid or reactive

derivative thereof (such as R'C(0)Cl) or wherein X 1is

a | eaving group such as hal ogen group, optionally in

the presence of a base; or [00303] pk for a conpound
of Formula! wherein R is -NHRL5 R15 is @g defined
on

f For mul 8OEn r ealh® Oén coﬂrer;:p gwcorrpoun j‘\

ELO mul @ T wher ei n n-rodrd-e—gro-up Wt h R19
corrpound hdiNfg t Hés2Mor rrul a RLBMFP*F n the presencig—gf

a pal l adium cat al yst and a phosphi ne |igand; or .
[003041(e) for a conpound of Fornula! wherein R3 14
R15 and R15 is as definegxfig@e7Formula |, reacting a
correspondi ng conpound of Fornmula | wherein R3 is an
i odi de group with a conmpound having the " fornul a
{00281]. 158 (SatRRe Ellu%&ﬁlni’dﬂﬁ:dloﬂpﬂé;hﬁn@ﬁl&ﬁeﬂﬁtem&ﬁla& (14b) suitable for

tse Rlagchenqe y Q%%%l}y sugsu%ﬂ ace ihé)ag realagt? WIthqﬁ{v]p anc? [’OClg to provide a
dix:nemylmmo-acrylaldehyde intermediate. Conversion of this intermediate to a pyrrazolo-
pyrimidine can be acqfamplishcd by treatment with an optionally substituted 1 H-pyrazol-3-amine
In base at elevated temperatures, for example NaOMe in McOH at 60 °C. The benzy! group can
be removed to give (14b) under standard conditions, such as Pd/C and H,. )
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[00305] (f) for a conmpound having the Fornula! Werein
R3 is ORL5 and R15 Is al kyl, al kenyl, or al kynyl,
reacting a correspondi ng conpound of Fornula | wherein
R? is OHwth 1215-X" wherein R15 is al kyl, al kenyl or
al kynyl and X2 is a Ieaving group, in the presence of
a baser, erifie, POGROAY ( 9)y,5 01 a conpouhd. havi ng (e

BnO IP&"““WPé‘F%'idrf"’ﬂs is QR SNand RiEPReeiRrkyl,
ynyl, reacting a espondw—ng—cmrpoun of LQ
o;rrulé’t erein R is - 112afﬁzc] OR 502's

suffate group such as a tggsyl ate gr "With' a
cdfpound having the fornula 1215QH4 hqes pr esenceznof
a base; or [00307](h) for a conpbungMpaw ng the
Formula | wherein R3 is a group o orrrula(FS) Re \
(F3) g;0308] reacting a correspondi ng conpound Qqf agd

For mul \ esein leis anlodldge group wth a
conmpound [hayi ngj tRe formul g (P .Xt' 111 (F4)

[ 00308]n ep o of a ium catalyst, a
phosphi he |igandnafd a base: '©0310] (|) {Rqr a
conpound ha#fng t heR®or mul cY Idvc\@ere R3 . oud,_of
Formula (F5) 6 I Ny Rea b !
O ZN
Rn 1. DMF-DMA : 2 NHe
DA
HaN # 1 N‘N 2. cycilmtlon-
N 3. reduction
2d .
Scheme 8
[00288] Scheme 8 illustrates the preparation of aniline intermediates (2c) and (2d)

suitable for use in Schemes 1-4. According to Scheme 8, the palladium mediated cross-
. coupling reaction of 2-chloro-4-benzyloxy-pyridine (18) with a suitable amine to give
compound {19) can be accomplished by treatment with a palladium 'catalyst, for example
. Pd(OAc);, Pd(PPha)s, PACl2(dppf)>, Pd2(dba)s, a phosphine ligand and a base in a suit_able-
"organic solvent such as THF, DME or toluene. In one example, the coupling is accomplished
using LHMDS with Pdy(dba);, X-PHOS and CsaCOs in THF and heating to 65 °C. The .
resulting 2-aminopyridine can be optionally protected as the Boc-carbamate under standard -
conditions, for example Boc;OQ in tBuOH. The benzyl group of compound {19) can be removed
under standard conditions, such as Pd/C and Ha. 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 aeid, for example
TFA in DCM. The deprotecied 2-aminopyridine (21) can be converted to an imidazopyridine
derivative by reaction with a suitably substituted 2-halo-carbonyl compound. For example,
compound (21) can be reacted with either chloroacetaldehyde, chloroacetone, or 2-

chloropropanal in THF heated to reflux. Conversion of compound (21) into triazolopyridines
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S, (F5) [00311]wherein R6 is nethyl, cyclizing a
correspondi ng conpound of Fornmula | wherein R3 is a
group of Fornmul a (F6)
(F6) [003121wherein R6 is mathyl.in the presence of a
base and a sulfonyl chloride such as iosyl chloride;

can dre [ﬁﬁ%&lb}f) tWaestera owpwe nthah avelndgs t handBrontion 2of| (21) with

d:me}ﬁ@ﬂg; gug 314 tﬁylﬁ’ce&f %U;%gﬂﬁe E?ﬂh Hln?éhfyi:@mﬁ%dﬁuhy %%aﬁfeawhuch

wher el I Zin correspondl ng
ithdmydrosy aing splfoptirercis t pqueéheammmn@ﬂe t Reduction of
édakbwhang o YBEF €A bRGcdotnplithed fis tdeRribée FLBARMET S to provide
%p(gé%;ﬁ{ zodi car boxyl ate and a phosphi ne |igand
wm%‘ﬁ’(“, ¥ or [00315] (k) (bra conpound having the
Formula | wherein R3 is a group of fornmula (P7) Re
12130--"Nvy

(R,
3 1. :ﬂmlns Pd
cata
- (R%, heshpine ligand, R,
QL e W, }J\@
N ¢ base, DMF ON" N e NH,
: 22
R1ﬂ
1,
R“lB
2. reduction . ;' DMF'DmA
. 2, cyclization
{R%)n . 3, gduc‘lion
JOR® s
sRe! o
HaN = Ny (Rz)n\
)._( N N
R¥Y  Rxte I P om
2e HQN l\‘l \N
N==/
2
Scheme 9
00289} Scheme 9 illustrates an alternative synthesis of intermediate aniline compound

(2¢) and (2f) suitable for use in Schemes 14. According to Scheme 9, 2-chioro-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 desivative (23) under
palladium mediated cross coupling conditions as described in Scheme 8. Conversion of
compound (23) to provide imidazopyridines or triazolopyridines can be accomplished under
suitable conditions as described in Scheme 8. Reduction of the comresponding nitro groups can

be accomplished as described in Scheme 5 to provide compounds (2€) and (2f).
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0 (F7) [00316]wherein R6 is H, reacting a
correspondi ng conpound having the Fornmula | wherein R3
is a group of formula (F6) and R6 is Hin the presence
of a base and a sulfonyl chloride. 1003171Certai n of
the internedi ates described in the above descri bed
Schenes and in t he Exanpl es arc be#j.eved to be novel
and are pf §1d as further aspects he inventi on,
HO arti o'=u ar hi &' tion fur L@vi des
\E‘EE\ound e Bkl a (E ﬂ 2 (F [%gg;g;\fm}ér ein 121,
I'-\’Zg53 R Band n are as d#8fiRed for mul a | Corrpounds
Brmula (FI) arc uséf® for 2peepal iTg Forses
p‘har maceut i cal conpou?ﬁds such as the FEr bB@g@/tc;@j\
of Formula 1. [00319]1In pr epari ng conpoun FormN ap'
prot ectgegisaf renote functionaliti (e.g., Pim Py
mcondaﬁdﬁ}ﬁﬁﬁ ne?’as’alﬁ:ﬁ‘lhz, Cr, Of | nt er medi at es
“pge necessary. The ne r sUch fection will
varyrdependi ng On the nat bkez of t g e
kaunctionality and the eonditions ozt;sth prepar ati on
nmet hods. Suitabl e am no- pr ot ect i NGe@@eUPS ( NH Pg)
i ncl ude acetyl,
trifluor oacetyl t - but oxycar bonyl ( BOC) , benzyl oxycar bony
| (CBz) and9- fl uorenyl meSkhemenidoxycar bonyl (Fnoc). The
need for such protection |s readily determ ned by one
skilled i'n the art. For -a general description of
10028910t ect$qhgmgﬂ%db'§traéemntah@mﬂvass@th=§éef intermegiateralingeompound
(2g) REibRGb 148 i{5hdiRss 18, Q@AM LCro KRR anlQthﬂWédQﬁém{%ﬁ:sed—

T R e

exaxﬁpIeEn}MhdﬁTHF ith edtag ,to |r¢ﬂuﬁa&wb;en@dmdsfatgewamhg) th.ocgrbonyl

d .
cuvp B el R b P PR PR R0 SRR Wi BRI I oo
ethess t g pmdustear thelsh:oivlmeé pesler basisepaditans duerad/FSPH i@ Hedated to
-refluk© Thb ﬁu@ieélt)f & tﬁbﬂ%%@ae@& vJ?t‘H 'm%?ﬂcﬁiahy smxtbtﬁ@ ﬁff@s.%nmgu&ém

comon 1.n he art. arations invol ve
Uﬂéia«?fﬁvl@d “?rﬁF'FT"}S ﬁaé’@d‘ecm ¢ B0 Brop sqnrel acsosmplighed ap desprped
in SSRIMECH foPlex&ApIv 6xith FI/MDMUE &or zdmsmdll @t provide s,-ulbbd»mt(n@n An

altcrﬁ:{mrg g?t? Esﬁ&{ ﬁl'ggli {2% lirﬁ&g %r%g eﬁ“j?fﬁ‘fbge{tg ed %us%g yhéterocyclic‘
compaind (259.-yiieess —aBrdwtﬂoﬁPmslSﬂmd e palbiding @sedyisty Sir emampiloPd(PPha)

n T%E orrar‘?g%nrgg%%huﬁen?% rgm ﬁg’réé%\ggr@tg ﬁ 'ﬁj Idg%hg Land reacted
witheanzapiienadiz subssiuted [fluetpnivisbenagicKéal /¢ gmgyltlah @um@ﬁa‘,%l syqh as

CsF iMDRIFO Relikbhiek of tAY fifro SRLORBARIRANE NocodplishE dnd@Sstandard reaction
com{Jachnl ques of small scale thin |ayer and flash

mat ogr aphy.
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[ 00322] Anot her cl ass of separation nethods invol ves
treatnent of a reaction mxture with a reagent
selected to bind to or render otherw se separable a
desired product, unreacted starting material, reaction
by- product, or the like, Such reagents include
adsorbents S as actlvated car bon, nol ecul ar sieves,

mnon eﬁcha @2y, OF ﬁ e. Alternatively, t he
can be aC| case of a basic material,
s inTthe cas aC|d| erial dlng o
O:N reagefft s such as Mt | bodP®s, &%ﬂiﬁsﬁaaot e<Rﬂ N
sel ective chelators sugh as crownhes hegs | |
liquid/liquid Ion eqmractlon I e x@& RS (LlrﬁN theN‘D1
xwgﬁég. , [00323] Se|£ of appropriate nethod(sy) of D>p?
ratlon—deﬁaﬂ SO e nature of the materials
[ g%ved For exanple Bﬁrllng poi nt and nol ecul ar
rght in dlstlllatlonDdﬁd sublimation, presence or
ahgence of polar tiigctional groups in chronatography,
stablllty of materials in acidic and basic 'nedia in
I%|phase extraetion, and the like. One skilled in
the art will apply techmunm&glnost likely to achieve
the desired separation: 1003241. D astereoneric
m xtures can be separated into their individua
[0028tlast erSsberer d | GHustrhies baeitwdodf nrepating philing () setmblei forpse in

Schéhiek QI tme&-amﬁy 9@&&9% ol lcixloﬂfdéqm id 1Badidd0%i% Bridbfchnli B base

the art r omat ogr.ap an r. fractiona
to J"E'rdfgt’?’a@f‘)i g’éﬁ '° Eﬁ%ﬁi’?‘ M?@P ‘%%“ é"ezﬁg)r‘é?@ from the halo
subsEitated distd ngaba&ke(aa)rw e Conditishs,) f@ ekditple By treatment with nBuLi

| astere by cti th_an . L
at IOQW eratm%fngolf(g%fedmbaﬁwﬁa)& t C\‘}":‘g%‘é'dn»gik& e(tnec.:oa.pl’ed gvhrtlh rbgfomc acid
(29)aumlcrl pediadiurs Uotilisiel aroshrionging avbmrbtim’s for exoytie PU©Aehi @Ph; and

Verti .
ciofifl Bid Rlityg SRR L ARERE ST GReAl L GBI 6

35900 Ttlheeswjbrrar RitD Sprpavgd parrbs redyesst unévmmdmmlhosbwembed in

‘Schérlls, GRIRPHIEBARTor LHRHRCICSSRIvide RYRFIh@ HiRY be
abropi soners (e.g., substituted biaryls) and are
considered as wart of this invention. Enantioners can
al so be separated by use of a chiral HPLC col um.
[ 00325] A single stereoi soner, e.g., an enantioner,
substantially free of its stereoi somer may be obtai ned
by resolution of the neanie m xture using a nethod
such as formation of diastereonmers using optically
active resolving agents (Elie, E. and Wlen, S
"Stereochem stry of Organic Conpounds,” John Wley &
Sons, Inc., New York, 1994; Lochnuller, C. FL
Chromal ogr., (1975) 113(3)283-302). Racem c m xtures
of chiral conpounds of the invention can be separated
and isol ated by any suitable nethod, including: (1)
formation of ionic, diastereoneric salts with chira
conmpounds and separation by fractional crystallization
or other nethods, (2) fornation of diastereorneric
conmpounds with chiral derivatizing reagents,
separation of the diastereoners, and conversion to the
pure stereoisoners, and (3j)8separation of 64 the
substantially pure or enriched stereoisoners directly
under chiral conditions. See: "Drug Stereochem stry,
Anal yti cal Methods and Pharmacol ogy,"” Irving W
Wai ner, Ed, Marcel Dekker, Inc., New York (1993).
1003261Under nethod (1), diastereoneric salts can be
formed by reaction of enantionerically pure chira
bases such as bruci ne, quinine, ephedrine, strychnine,
a- met hyl - Bphenyl et hyl at ni ne (anphetam ne), and the
like with asymetric conpounds bearing acidic
functionality, such as carboxylic: acid and sul fonic
acid. The diastereoneric salts nmay be induced to
separate by fractional crystallization or ionic



t herapeutic agents for treating di seases nedi ated by
nmodul ation or regulation of type | receptor tyrosine
ki nases and/ or serine, threonine, and/or dua
specificity kinases. An 65 "effective amount” is

i ntended to nean that anount of conpound that, when
admnistered to a | in need of such treatnent, is
sufficient to eﬁ/ tment for a di sease nedi at ed
|12§ t he act|V|ty Ljone\_ nore type | receptor

Nc| nasesMNanstinor seri ne, H\tq,l:ﬁ e0R| QN and/orpoﬁfal
spe city kinases.yThus, fBY e a

t her apedt i cW?zya% tN e anobht Cof mﬁ\umiaz lPrzEtN
sel ect ed fron1FornuIa I or a solvate nmetabolite, or
pharmaceutically acceptable salt or prodrug thereof,
is a quantity sufficient to nodul ate, regulate, or
inhibit the activity of one or nore type | receptor
tyrosi ne ki nages and/or serine, threonine, and/or dua
specificity kinases such that a disease conditi

which is nediated by t 2t activity is reduced or\; Ap
al | evi ated. [00330] The Etreat" or "treat

. rebgr,.agigi nt her ape reatnent anderophylac |c

R%T¢ tive neaEBﬁes——*he#

pr ¥V NBWNaHRWN @%@%ﬁ#) an® u esi r
physi ol ogi cal change or di sorder. For purpose§'of this
i nvention, beneficial osctterilzed Halite( results
include, but are not limted to, alleviation of
synpt ons, di-m ni shirent of extent of disease,

[00283]abi | iSgeang 12eshown o tnatiwd ©E picprging serapaandsf ofdiosmalg & whercin and

I r 3

A alf B ool el T RO R R ERhA R ST bRk e

form(-‘lﬂhether partial or total), whether detectable or
undet ectable. "Treatnent" can al so nean pM ongi ng
survival as @ QQP yt o expected survival if not
recei vi ng treat Those in need of treatnent
i ncl ude those- arready with the condition or disorder
as well as those prone to have the condition or

[00288]s or deshémin RGBSR of ettt ch the condition or disorder
is to be prevented. The-terns 'treating," "treat," and
"treatnment" enbrace both preventative, i.e.,
prophylactic, and palliative treatnment. 1003311 The
conmpounds of the present invention possess
antiall-proliferation properties, which are believed
to arise fromtheir Class | receptor tyrosine kinase
inhibitory activity. Accordingly the compounds of the
present invention are expected to be useful in the
treatment of diseases or nedical conditions nedi ated
alone or in part by Cass | receptor tyrosine
ki nase. enzynes, .i.e. the conpounds nay be used to
produce a Class | receptor tyrosine kinase Inhibitory
effect in a warrn-bl ooded animal in nerd of such
treatnment. Thus the conpounds of the present invention
provide a nmethod for treating the proliferation of
mal i gnant cells characterized by inhibition of C ass I
receptor tyrosine kinase efzynes, i.e., the conpounds
may be used to produce an anti-proliferative etfr-ct
nmedi ated al one or in pan by the inhibition of Cass I
receptor tyrosine kinase. Accordingly, the conpounds
of the present invention are expected to be useful in
the treatnent of cancer by providing an
anti-proliferative effect, particularly in the
treatment of Class | receptor tyrosine kinase
sensitive cancers such as cancers of the breast, |ung,
colon, rectum stomach, prostate, bladder, pancreas
and ovary. The 66 conpounds of the present invention
are al so expected to be useful in the treatnent of
other cell-proliferation diseases such as psoriasis.



[00336]In certain enbodi ments, said cancer is selected
fromlung cancer, bone cancer, pancreatic Cancer, skin
cancer, cancer of the head or neck, cutaneous or
i nt raocutax nel anoma, uterine cancer, ovarian cancer,
rectal cancer, cancer of the anal region, stomach
cancer, colon cagﬁfl, breast cancer, uterine cancer,
car ci noma of? v \ 0pi an tubes, carcinona 9&Oth% R
endonetrium Yafcin of #®hexcervi x, carci nonma Phe
H2N &N carci nonscef 't he,n- Yy kin's D seasaVe

=0f { he gus, canger ke Fil en
i nt es@i ngd aﬁgéﬁﬂgﬁ the endocrine stz canBLi?oPE
the thyroid gland, cancer of the parathyroid gl

. . o
caricer of the adrenal gl(gugld, sarcoma of soft t'SA‘E

canggr of the urethra, ¢ -af the penis, pros &

oni ¢ or acutelll elikem a, |ynphgcyti dN
Nyy#aph cancer of 'z r, can Nef—thexki dney
or uret®@r, NremMezcel | czowHosNR, carGigona t he

renal pelvis, neoplasms of the central nervous Mystem
(NS), primary CNS | ynphSemmedpi nal axis tunors, brain
stem gnone, pituitary adenoma, or a‘conbination of one
or nmore of the foregoing cancer. 67 [00337]The )
[00294}y ent iSshemg Boshpws aﬂ@ﬁwg 6f arepaniae Aeferaypdscaf|Foramip b yhereismnd
A anti® atbhi€ dbARAIRE, ridf BPRNCRSAUehdoSrinlankIKINEY XpSAR8&ving the
form I ncluding proliferative glonerul onephritis and .
Pabet es- i nduced renal disease) or the treatnent of

pain in a nannalﬁ whi ch conprises a therapeutically

effective aqﬁﬁjf ot a conmpound of the present
i nvention, oR-& solvate, nmetabolite, or

har mnageut j cal | | | ¢ [ . ,
10028518 TR ChitBlints BEFGHLAT oy sherBled REAEFSGELERL Known
in the A enby orethalds enalegons testhess kaowetthtvd 2ftorThishigventien lve provides
methBfis APRGRER ddnipduds olfpg,r,}ﬁ,yr_a_ % bmd g0 the treatnent of

i

ain’in _a manmml as dgsc above, which conprises
[“Ozgﬂm' ni $Perigs # 6opaugd afmmnie 1) her apeutical Iy
ef fecti ve ampunt of a cgampound of the present
i nvention, or a solvate,\etaholite, or
pharmaceutical l y accept ej[sal € or. prodrug thereof in
conbi nation with a phar tically acceptable
carrier. [00339]The'iﬂvention also relates to a
pharmaceuti cal conposition for the prevention of
bf astocyte inplantation i F14 manmal, which conprises a
[002¢er apeutt Lednlpyued frasdiueFanount of a conpound of the
present invention, or a solyate, netabolite, or
pharmaceutical |y acceptaplefsalt or prodrug thereoc
and a pharnmaceutically ble carrier. [00340] The
invention also relates to thod for the prevention
of blastocyte Inplantation_in St inarninal, which
conprises adm ni stering t §%8ai d mamual a
[oo294)er apaywhizalz epredehBatibavigamat o grou@f ora conpound of the
present invention, or a solvate, netabolite, or
pharmaceutically acceptable salt or prodrug thereof in
conbi nation with a pharmaceutically acceptable
carrier, [00341] The invent4n also relates to a
phar maceuti cal conposition for treating a di sease
related to vascul ogenesi s or angi ogenesis in a mammal,
Whi ch conprises a therapeartibally effective anoutit
of a compound of the present invention, or a solvate,
nmet abolite, or pharmaceutically acceptable salt or
prodrug thereof; and a pharnmaceutically acceptable
carrier. [00342] The invention also relates to a
method for. treating a disease related to
vascul ogenesi s or angiogenesis in a manmal, which
conprises adm nistering to said mammal a
therapeutically effective anmount of a conpound of the
present invention, or a solvate, netabolite, or




1003441Patients that can be treated with conpositions

of the present invention include, for exanple,

patients that have been di agnosed as havi ng psori asis,

res-tenosis, atherosclerosis; BPH, |ung cancer, bone

cancer, CMM., pancreatic cancer, skin dancer, cancer
[00299] t he dh}Eaﬁbr angdmpeni, of Fotrane d irs wbich iG isrlQ,0@sdtiag a compound of
fommleﬂ(? uterine cancer, ovarian cancer, rectal

cancer of the anal region, stomach cancer,

col on cancer, breast c&leejen testicular, gynecol ogic

tunors (e.g., uterine omas, carcinonma of the

fall opi an tubes, carcino gf~t he endonetrium

carci noma of -the cervix, cdfcifoma of the vagina or

carci noma of the vulva), HB3gkin' s di sease, cancer of

esoj [
0000F o BRARrR sERRERL 8 Bl niRE R (1 S S BRI R i
suchh ay limgindr@ingr vty érF&P‘%‘F’én?;fs}”“““%‘&r@éha@“@W%dﬁ pecessary, by
convertEBUBS , coRaGR] 0P Foirifa U igfohdndthef abkSsunaf oft REMBARNE having a
gl 0 tate cancer, chronic or acute |eukema, solid
! &8P+ chi | dhood, |ynphocytic |ynphonas, cancer of
[0030ikE bl abldsr partiaackyy mmﬁmtehmnlq:irdnﬁy nethods: efyeepafieg gompounds of

anﬁﬁﬁﬁ%oﬁ?hhn arci noma, carcinoma of the renal pelvis)
neo of the central nervous gystem

e.
[00392] rrar y(cms 3 pomppowd of Seims 1 aiessin Rioy SYHRY enanszseM’ or -
C(OR ™ QhB RS 1@'as Bfindl 63 PreAL ma@ag a Jo%s%ﬁ&&g E&Hﬁorund of Formula

rovided is a co nd of For mul

T wiigisih R ol PRIk 4S5 PSRt TR aﬂ%ﬂéma.agaﬁé*e XEgherein RP-X is

an seldnd iréacovis datbarvd thedofa et as R CEOyammwhersin Ot ias laving group
h sufferj r S [ . Also provided is

suof R i sty WIS GREGR! or "L 10 B cparat i on

[00398] a ned@) @arremnmemd offiormula & twhersin BT ist NHRY] andR'Ebs agrddfined

for P‘&Hﬂlati Q@&uﬂ&%cédn*a%nﬁhé)\éﬁn né oﬁ%mﬁﬁha I%kaaff 4s an jodide
human, suffering from such_di sorder.

group WitinR sRPRYIVE | HNTE 8N FPREHARYNH: imihspristirs of arigtedive caplyst
and b PBosphias Bgdnd} event i o can be used in combi nation with

e additio $ §cr gd bel, ow.
o e e SRy dchted for
Forrpalh é,cmscdmbmdresmnang bcprmomad b@/Fcempladywebbrdosé is Errh wdide group
witd GRHebhP il 5o ATROHBED) o B CHARE plelUEOLS Hlbadium
the secord drug can pproprla eterm ne
catahre@afleuphgspbwetlis@adaam ni stration subjects the

(0038 Ni Sy Bk iaQRBFBAG; haliRE tHe FoSRAla B kﬁs}eﬁm’ ik hm‘téﬂdrn'e & a.lkyl
.dhfﬁndlalon t he combi nati.on, and fa tors

Gimeh Eeartng & emeRRoRtipg Farpry uip °Fﬁjh§n is QR pvi
R KhshemineR " tshetkyd,edienyl od alkgnyirand Jb’eus useduugrgrcmp imtﬁ)&.lprtseﬂtfe of a
0,01 to 100 parts by wei ght per part by weight of the
Conpound of the present invention. [00348]In certaln
[0030fbodi niehforcf compeunchiasing therForauleb therginf By is QRE” and R" is alkyl,

alkeh P 1SARRGRIN, ﬁa@?@&ﬂé@dm&ﬁé éon%MJ?Fb&Lﬁla RRBhL R is -OR'S° and -

180 nprises admnistering to a manmmal an anount of s
OR ¢ dnpBfaG SpTPEahAS P dosylal gEpup, Wt Bromaondiipvpg %@rﬁnhlaR OH in
m@&ﬁﬁﬂkbﬁ'bﬁbﬂﬁrna| cell growth in conmbination with an

anti-tunor agent selected from;he follow ng

categories: [00350] (i) 61

antiproliferative/anti-neoplastic drugs and

conmbi nations thereof, as used in nedical oncol ogy,

such as al kylating agents (for *exanple, cis-platin,

car bopl atin, cycl ophospham de, nitrogen: nustard,

nmel phal an, chl oramhucil, bul ul phan and nitrosoureas);

anti-nmetabolites (for exanple, antifolates such as

such as fluoropyrimdines |like 5-fluorouracil and te
fur, raltitrexed, nethotrexate, cytosine exabinside,
hydr oXyurea, or, one of the preferred anti-netabolites

di scl osed in European Patent Application No. 239362

such as N-(5-[N-(3,4- d ihydro-2-nethyl --4-oxoqui nazo

I in-6-y | nmethyl)-Nmethyl arn ino]-2-th

base



ral oi ci fene, drol oxlfene and i odoxyfene); estrogen
receptor down regul ators (for exanpl e,
ful vestratrant); antiandrogens (for exanple,
bi cal utarni de, tlutam de, nilutam de, cyproxerone
acet ate and CASODEXTm
[003071] - Cy ghpfoBa ¢efnpdund hoirigeteHosmulphehydiph R istwgoupof £2ma (FB)
-3'- (trifluoromethyl)propignanilide)); LHRH
ant agoni sts or LHRH agonists {for exanple, goserelin,
| euporelin and busereljp)/*<wrogest ogens (for exanpl e,
nmegestrol acetate); ar \ e inhibitors (for exanple,
asanastrozol e, |etrozol e, gr azol e and exenest ane);
i nhi bitors of 5a-reductas such as finasterlde;
[003881d p38edcting biororssorsiingtrompounti o§ Eoruilad | vamseath Rhislgn dide group
R 176325, 2004/0180896, and
w““z%g}i‘}’%%gg‘rsh’s‘%\m[éo°6§g%#ﬁ | ) agents which inhibit cancer
cell invasion (for exanple, n®talloproteinase
I nhibitors |ike mafimast at s‘,n'dﬂ nhi bi tors of urokinase
p) asm nogne acti vat or r function); [00353]
(iv) inhibitors of gromh(%$ctor function such as
growm h factor anti bodi es, owt h fact or recept or
[00309]t | bodhew ;(rffs&icee)iamjlaﬁumtditelyﬂ,m;iho@thHgﬂﬂtahbmﬁgsc or

0 e R L PGB i P

tyrosi ne ki nase inhi bi tore\G and serine-threoni ne kinase
i nhi bitors (for exanpl eR} h‘rgp'bvr ors of the epidernal
gromh factor famly t{]'!?‘ | nases such as

N- (3-chl oro-4-fl uorophenylﬂ)‘_ 7- et hoxy- 6- ( 3-

nmor phol i nopr opcncy) qui naz Pn- 4- ani ne (gefitinib, M

00318B9) , Whelein RE Rynaahy keN1¥h) 2 Gorfesfiinging compound of Formula 1 wherein

nmet hoxyet ho I nazolin-4-arnine (eriotinib, OSl-774)
R A A EPOTIED. N ( 3- cii or 0. 4-

fl uor ophenyl)-7-(3-nor pq enoEr opoxy) qui nazd i n-4-am n
e (A 1033)); inhibitor Sp ?pl atel et-derived
grow i factor famly; rs of the hepatocyte
grow h factor famly; wmod M:SK i nhi bitors such as
PD325901 and conpounds su as those disclosed in U S.
Pat ent Publ i cgtl on 2004/0116710, g00354] ?

(00342} | angiesgein Re iagetidn disgressise oh g dese i atrultm] ghlerideisech es

}osyia.iariastos of vascul ar endothelial growh factor (for

oofiEF T by TP B YR e SASTIRIF i aﬁﬁﬁfﬂﬁmm @)

such as those discl osed i R PCT Publicati on Nos.

97/ 22596, WD 97/ 30035, 82856, and WD 98113354)
and conpounds that worlkR t her mechani snms (for
exanple, linomde, inhibitors of integrin cw3

function, MVP inhibitors, ®YX-2 inhibitors and
[003AApi ost\alﬁumﬂ) R® 509,35l Angi c):rr&@ﬁé‘rﬁlhig&bmﬁ@ﬁ&@lf Rormafpeniisrein R is

o e RO AR K o PR o B o na

phofihd i$60 such@s BRH92224 WD 02104434, and WO 02/ 08213;

[002{\%0 356] 'k) fo | b 'cam g;h ﬁf\ﬂ%h etlil)gr?ﬂpi @ﬁ?l’élé tﬁg ds lo?fontnE\Q §§;)

e direc ets 11 ove suc
SIS 2503, and anti-ras anﬁlsense)




[00357](viii) gene therapy approaches, including for
exanpl e GVAXTm approaches to repl ace aberrant genes
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT
(gene-directed enzynme pro-drug therapy) approaches
such as those using cytosine deam nase, thym di ne

ki nase or a bacteri al roraﬂuctase enzyne and
approaches to increase My ol erance to

chenot herapy or radiot er dch as mul ti -drug
resi stance gene therapy; 358](ix) interferon; and
[ 00359] ( x) innunotherapy roaches, including for

[003¢6Janp| evlexciviRids & i rdac'hng i cogespppiirgasirgsuid havig gaskormula T

e ent t r
th{et}‘aﬁl‘s ?Tp%}a%ﬁgﬂ ﬁhﬁm c yt %ﬂ% g S nsSi_Lll C‘IP‘JI mgsprlggﬁl%ég r %&b a.l‘gisa sulfonyl

chlofig er | euki n 4 or granul ocyt e- macr ophage colony
{o03gf] nul atdAag Jfafet.@cemeamﬁs BR6MRS irl fe £R0E ER&Bd SeiRinles and in the

oa hes S|n transfected i mmu cel

Bl i LG PO R RE 0¥ b HE R E R DPCeRd Gt the inventon. T
partiaydpt hadinestianSimtigr pgovmka cmempbmﬂmsfoenmled:murmr cell lines

and approaches using antj-id iotypic antibodies.

[ 0036011 n one. embodi ment\t he second conpound of . the

pharnmaceuti cal conbi natigff fermd ation or dosing

regi men has conpl engnt ar t ivities to the conpound

of Formula | such thaiNThey do not adversely affect

each other. Such drug§4are suitably present in

conbination in anobunts thaflare effective for the

' 1003%‘]" POS&, iri]f'ﬁad A,%“%d' LY 'dXﬂncS‘Po‘P%herulaaP Qie%)o&ds oFl?ormula

esent *nve ion’provi des a conp ‘Ti'on - co
F l)@mefuh@r prEpFpg nbdrmageutiopl ccwmmdv/ émé as the Ealifb inhibitors of Formula
1. pharmaceuticdlly acceptable salt or prodrug thereof:in
conmbination with a second drug, such as described .
100388} Inpspeie P B 6 LRI BPessn ol repare pgionalies (e
pnnaql,dirtsé@naﬂry arhmmmewm, efl)loy interhédifesaffBe( iebest®y. TRe need for

w337 15 SSE T APyt  TBEEH e consions
of thepmpamebxy rrtdLhOQs rra§'m@blc usmige-protetiznge grespsy (I8H-Pg) include acety,

tial %I 0 HJ &b&{}%eo?@% - E&EFI%%%QH @l (CBz) 9-

i amnétra ne or rem)telntlrre
ﬂuofpmémaﬁhﬂemﬂosyceﬁom éFrem}p Sheered for gtchpantertipe is reagily determined by

* one aeﬁmﬂ IROSNL £ )a g%ﬁg-alt Jeecrrps&a&ﬂ ﬁf&eéﬁhglgmas &fa thelr uss, soe T. w.

ni stration, e te der. to.a
R CEPBLATERE PRTELS U I S e vk 155]
[003[20p362]18mme1@9@1d93mwm any of the above
ckni |s t hose rese
[0033?@ ce)tr tge %%glg{ﬂ l%tf’f.ﬁcjéf’ é‘oor &cg% ‘.p"é‘ﬁé/ S n'nula g)n may be
advqnnseq»ew sypw@wwtton St dugieiiom amnettmerldfehfefrmth@nap@mme The
desiRd %%ﬁc%feaehe@ém@&@a of hﬂﬂ%ﬁﬂ,aﬂt&i &Gfb’@b&}&’teh Wthe laemwegree

pr.ovi prove " istic"
of hf”ﬁggeé?'YYéHt "h%\ffﬁ%/'é °‘W’1‘€PP {Hee Akt P46 SF ‘B’éﬁ '@H?"é"' J%’é’a"ml"“
mullighgetirdction ciRRizaiontffdain dthntSUMl\&ﬁt thix@ure; diseitdtivn tsiBlimation,
or cgtge})ﬁng tsag{){? ehlf'l? ?gntl h?; cgarg o\ o nds g(sjne rﬁl’a toF nthhoé-t; mcludmg, for
examplgrredsesphase andnonhhl) phes; ftmﬁxdhamre mbnanwaagh:hmhshe;tlm agk low
del i vered sinul taneously i@ a conbined, unit dosage
formulation; (2) delivered by alternation or in
paral l el as separate fornulations; or (3) by sone
ot her regi nen. When delivered in alternation therapy,
a synergistic effect may be attained when the
conpounds are adm nistered or delivered sequentially,
e.g., by different injections in separate syringes. In
general, during alternation therapy, an effective
dosage of each active ingredient is 'admnistered
sequentially, i.e., serially, whereas in conbination
t herapy, effective dosages of two or nore active
ingredients are adm nistered together. 72 [00364] The
conmpounds of the present invention can be used, for




[ 00365] ADM NI STRATI ON OF COMPOUNDS OF FORMULA |
[ 00366] The conpounds of the invention may be
adm ni stered by any route appropriate to the condition
to be treated. Suitable routes include oral,
parenteral (including subcutaneous, intranuscular,
pressuid qut{ﬂnﬂiﬂ&natbmﬂhgahétﬂdidsadnd apphra@sesnl scalmhﬁa@&m;: dimulated

movmgﬂa&{? El:&\gﬂg C a a wg:ntgm S?Hgvdk léﬁg%}?ém tg aS 5I as weH %ohmques of

smail sraleaipie ddyeoind dlash dhromatagephionary and | nt ranasal . It
[003%%] | DeARRRY, %@459 % £ HBRoR; dHel %@Mt(ﬁ Mfixture
exanpl e t he

wth for condition of the reci |ent ere

wﬂlt%ﬂ&f@hﬁ%@ﬁ& tp §lr&dm°mr§#€r<é'eprw%1ﬁ@9mblptﬂ cwﬂyedt;évduct unreacted
startfn@ ridsd rill, aeachisn By-piodlict, &&as dei‘ SiiohlrkRknts Sicfude \abidoPbefits such as

it OO R aT SATRY GERPSE e LRI G i eages

can bayciteinf the msleauf edaawr: mhucaap hmsmx:tbubase aff lay acidcapdtail, einding

mg?ﬁ %”‘5“32*‘9 JeiENe gl dritey Rl af i N i ethers
LWIW"“[%M@EIH’@» Qirﬂiféﬂ“’t o use a conpound of
[onslisr mu | Seldction oﬂaﬂiwmaﬁaﬂddcsabk }abp@r@ﬁcﬁrpdc%brlc@ oa&h& nature of the

. ..splva r thereo for.
mei ey Byt < "oT GXPHRN U PRGN Y. Gy | o dsitlaion and
subltnmam.rmmm)ceodr apasrow lof polmt:fuuchong grouparis chrotratograpigy, vability of
. matdeRLs T hadi€ Gnd Ebsi%‘?ﬁe‘afacﬁi‘%ﬁx.pi%{: &:&E@o&dﬁ{d%e"lh@ e @lghédciﬁlthe art
practice as a eutica mposi t1 on. Accor ng to
mllemhsteam mgt lll(ﬂléfoi qﬁve‘mthqﬂwq&léﬂ@r%ﬂgn ‘provided a -

' [oosabyar mcs&&:bﬁahammstcb@& {eP@hte® MRPHLS BRIV BTG hers on
the Formula I, or a pharnmaceuti caII% accept abl e

the 'aaaw of thels RpxYe RS pregarLyelt evede thapp,siilled in the
art, Q&K ﬁﬁb)atmﬁatlﬁgrhﬁhyan@‘&aﬂiﬁﬁ@ﬁuh’yﬂai daumacmriﬁcahﬁxecaﬁl HelsEyiakated

C e 00369]T ph C utlca |t|c ns._o
oy @Rusile el RREC b AL B bie ARLPE YR on
appropriate cfmsﬂlycmuvq coelppundrmmrrﬁlgal a@@lw mﬂﬂlats R ch@l alcohol or Mosher’s
acidsb‘g{bﬁqw Sebarafifp fire CHaslRdinErs GRd tcfiég o 'drolf'zmg) the individual

m ni stratlon consistent wt | Ca facti ce.
diasterepisprpers fgythe %ﬁgw‘é\gawﬂoﬁﬁ&mmeﬁn g“%?o pRogecRt %aq'we"qswéﬂw

presaaruweﬁmdnaha;dbéﬁfdaabm&e &g, dubgiali@Dbiary/BParf@adré behdidared as part of

t t th | ' f th
B o I L S N Tt T
[00B) e of Adﬁiglmmfﬂet kg., ag emintionhdrosubednineldly fode of its stereoisomer

n&b@ﬁl]l?éi @ J‘e%] ol ﬂ%cggvgnﬂk 'n{?)glu%fus ?'{' rﬂétﬁ&dr QH\ %.E ’forﬁlgtgon of
other ctors known to I cal practitioners. e

diasterpemggs Aing ©ptially aqtive &splylas mMEli@f E.t4d WilanpBu§éFreoehepdstry
of Cﬂﬁﬂ&t&hﬁdﬁds ’W!dhh Wﬂeyg&vs%wm#c bMevs %Fk Q@%'L%@Hrﬁﬁlicpr@ H., J.

and is t unt necessary t.o. prevent,
Chrigaiteiro LD TP BYEAET Hebertesmares of shig! ERmpotingt b mveaion
can [be egptited @i doiated b)S aﬁyy pnﬁﬂl:lrycuﬁdal[ aeudirgd (1)nfo@mation of ionic,

har maceut i cal r BLOYI
cisfyRBbR Rl M8 5o 8 SO AR st By PuBiby BBt bacon g onr
methndsp(Z) afecmationt bf dhistegemgisr p@m@un@gwrbnchnpb@ism}xz!he reagents,
sepafsRiIOR BB L iAGe eM 3R Bé&HvEsidn kSO p&E @:@fep.wné; &hd bssépgmmn of
parti cul ar, ormul ations to be used for 1A vivo
adni ni stration nust be steftle. Such sterilization is
readi ly acconplished, for exanple, by filtration
through sterile filtration menbranes. The conpound
ordinarily can be stored as a solid conposition, a
| yophilized formul ati on or as an aqueous sol ution.
[ 003711Pharmaceuti cal fornul ati ons of the conpounds of
the present invention may be prepared for various
routes and types of admi nistration. For exanple, a
compound of Formula | having the desired degree of
purity may optionally be m xed with pharmaceutically
acceptable diluents, carriers, excipients or
stabilizers (Rem ngton's Pharmaceutical Sciences
(1980) 16th edition, Gsol, A Ed.), in the formof a



aqueous solvents include water, ethanol, propylene

gl ycol, pol yethylene glycols (e.qg., PEG 400, PEG 300),

etc. and m xtures thereof. Acceptable diluents,

carriers, excipients and stabilizers are nontoxic to

reci pients at the dosages and concentrati ons enpl oyed,
the s@R@Aniig! ﬂﬂﬂﬁohﬁfrfcﬁ&ﬁstﬁb&s’&nﬁﬁ dBaynmateshiel édndkibnsaShe: 'Drug

ot her_ orga X da ts Jnclu asco
Steregae R ARyl Al AP SRRV (e aavans B, Saare
Dekkeg Ingd Blew| irketoHy). benzyl anmmoni um chI ori de;
xame | of\ Afaste [ I
[°°3%anet E{)ﬁ%l um c o(relf)de ﬁgﬂ%fé Kﬁk}ﬁtgm Wl é-lr?g@ by reaction of
enantigmenipally: puat #yjiel brspscveihes bsw wwmwnm stpchsHyg, a-methyl-B-
phcng@tﬁﬁgﬁl?m (ﬁﬁbﬁ&ﬁ'ﬁ’ihc), Eﬁo‘s%%k@qjdlth %WW%%WMS bearing acidic

ent anol ; mcresol ); | ow nmol ecul ar weight (I|ess
ﬂmﬂ%q%lﬁy IS 25 fe'bP@é'i"o‘l‘}é*sﬁndpﬁb‘lf%"eﬁ?‘F defe GrereTivse saltichay be
indud®8 tcS@bﬁtﬁib aly [Rablidhal @ataflizhtion ob fonicBNEIROE gAY P\ﬁ‘,sepamnon of the

e LR e e e v R

camﬂhosmwcnhm;d srgiio nrid, mapdelic yasidve; lactio nod aewc Feawlt tlefermation of the

]aﬁ:?e?fé All des and ot her carbohydrates including
ucose, mannose, or dextrins; chelating agents such

100333 EpTAlemal¥y byrrhois(2) dke BETet Rt Teeivedtis ererd with one
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separgtingnefiifie HEstargemess ang m@mm wéé theypre @xueeraahp% enantiomer. A

methBP UL RAinBGRtiSI patit) Hadila mamng Gﬁﬁﬂ? bR, BhhSs a %thﬁj}l%&bxse g
sweet eners, perfuning agents avor | ng agents and

(Imegtiyh r chiqrefRAmate) dint ithee PTEENPHY %fv.basg 87 dYieshemiester, o-methoxy-o-
(mﬂwr&mm)@ha@n a&dtaté NRCE 1D Ja G- NOREHIA(1982)t 4704 185)C 9L Bife racemic

i i nve uti cal ositi-on thereof) .or -
'd‘"\ “‘ﬁa ﬁfa g@b‘% ?‘ﬁgtg‘br?éﬁsﬁ%éﬁt Ao\ BF%%E’F"C
'mam(d»mces or dictdpRnat ) smEh%weompbfaaﬁmﬁmubnc @bmpounds can be
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prepare acerva
sepmbgorn oftatze pisgenegic rpmﬂwimw@tlm@rqu Bﬁll%bééhpﬁnemeﬂmd 3, a raccmlc

mlxtﬁi! dr %Wﬂ%ﬂe&@aﬁ (113 &?ﬁﬂgﬂ bk didlrdPh$ LARSP SitaPRatRRMly phase

. poly(nethyl me %) m-'crocapsul es, respectively,
(Ch|fﬂ Iigpid &hEPé‘I‘a“EﬁT{PQYd@P? eyt dypuele Hd- (‘F*&Pmé&a?ﬁoﬂé" New York;
' omas,sm&gewxmalabjgw(mmﬂ mesplm) eﬁnndﬁﬂeﬂ @F @hrificdLEn&itioMSss can be
d““%ﬁ%ﬁdq§£%ﬁ| u§g%§? ﬂ%C ég ﬁm %?nggﬁtgggHEEEQQ%mon
atomByaghrra optical l@tﬁhowdewetés dbﬁtohamedl tion, Osol A Ed.

[(msf 980) Mﬁﬂbb@@fﬁm%@s r $iRblc R A
. ri ous ypes pnNosp pI and/or
ﬂm%ﬂ!rf actmﬁtwmwe'rﬂsu e Prase ntfiaventﬂ@ P%Py used &s @roplhylactics or

therah&6 hagaﬂs K&En@a@iﬂ@%ﬁb‘és deadtal-as®d nlaamemdh andeguianon of type 1
Optlonﬁﬁ %@ a chenot erapeutlc agent to a
(0]

recepigfetyses FES 290 AEingy HEBineS é'r‘dé°'c6'|‘ﬁ"mﬁﬂr"§} ‘!a‘n@%ﬂ An
in a bilayer formation, sigsilar to the lipid
arrangenent of biological menbr anes. (00373)
Sust ai ned-rel ease preparations of conpounds of Formula
| may be prepared. Suitable exanpl es of
sust ai ned-rel ease preparations include sem perneabl e
matrices of solid hydrophobic polyners containing a
conmpound of Formula-1, which nmatrices are in the form
of shaped articles, e.g., filnms, or mcrocapsul es.
Exanpl es of sustained-rel ease matrices include
pol yesters, hydrogels (for exanple,
pol y(2- hydr oxyet hyl - net hacryl ate), or
pol y(vi nyl al cohol)), polylactides (U S. Patent No.
3,773,919), copolynmers of L-glutamc acid and




[003761The conpositions of the invention may al so be
in aformsuitable for oral use (for exanple as

tabl ets, |ozenges, hard or soft capsul es, aqueous or
oi | y suspensi ons, enul sions, dispersible powers or
granul es, syrups or elixirs), for topical use (for

cﬂSéfﬁHHhSurﬁﬁlsQﬁ@@dEB ito Qﬂleﬂﬁ m&ungﬁlc%mp&fndaﬁﬁeﬂﬁ& Rimifbtb¥d to

sol utj ons, o us ensi ons ni stration
] e SF B0 VBSERRY B Ml gt et ot o ase mgdiated
by the hutnmy df @eroo sird typé brecq:d:mmomer idtdsexnantior serinef thieabingmand/or

duad SRR Badie S Ty, 5 Yeafole, A SheRBUERy ooty smount o o
confpgundgselegigs! drony E@rm.ﬂlaal piom sdlyadd, m@boliterorewamﬂceuucalhemeptable

salt @k bt‘éﬂﬁ%&h&é&hs aubf} Qitfciers A bANIAS rb%?ﬂfu &r ﬁ%.ﬁwsenmy of
phat e or cal ci um car bonate, granul ati ng

phn
one(gF S1oH% BEF AICRGORRERS e/ T35 TP aw%aq Yeahspecificity
kin@ed sichbhatda Rijseagetinditib obhias isSinadinkd byUlRhd S@ivitpds reduced or
alle@ﬁfeﬁ’ts such as negnesium stearate, stearic acid or
preservative agents such as ethyl or propyl -
[00330hy dr oXth démrmsalteeat” aord "aatmient x e nto sbotks U brapeytia Seeatmightc and
proﬁﬁdaghc kpRiveiltathR Bl ALl ARSelRY object WG 9@@&@ oPfiok Q8WElessen) an

her to podify thejr disintegration _and
""dﬁ’i!ﬂﬁé B@ﬁ@ﬁ’ﬁ"’&‘d@&?%ﬁ gigorder- £ ?fé’“&’(?fﬁs\‘?gﬂ‘ﬁﬁ’g‘fcéﬁ‘?"e h?“eﬁﬁ“f‘r?r i’l“"ed
clinfcalErehRts inchde) taGirk nat lirhkedas, ,all@.ﬁatfbﬁ) of marrpwﬁs dinghishment of extent

o B bl Vo PRSREERT S SHHECTATCS, SO g

pmgxnsstoh,eamim:ahmeeﬁﬂnmommﬁmetdlm sfate; and sdmissém (whthérepartial or -

ol Bl S BlatlBEOWBRLEEAR CRBSHEARDcah Y GH Al dufuat s
commm expoed eryikel iE Batisesmiing reempRsi (ipphiggistrhpfiregtment include

thosetdMeddy, will thd Todtidn GedisthdeR af BI$ Wi @h‘iasd ﬁnwtocﬁhv&h& cr:mdmon or

tiv dient is,.mxed with r or
cise G R ROTHSh PF GERUAF AFPER ' B PP 1 termd “feating
tre[nﬂ'(lﬁd’ YHedneat) esibss e aremnmhgehe,rmdaﬂhylactmnw palliative treatment.

[oo?'ﬁﬁ' Ven'rﬂ‘grceogrkt?%ﬂr‘ids' r&ffihgeh%seﬁ OVRRRES [P%E s So%ﬂ?%.;mfelmon |

re suspendi ag ents
propemids.ondyinte eivyhebieved b geise frmﬁiwyl Qlass| Lseesptor tyrosine kinase inhibitory

actiPHI ARKHRR AR Yl B Phbisc | o Yhe! RSt :rﬁ@ﬂl:ldd'ﬂré‘ Rt B be useful in the

pol yvi nyl - yrrol i.done, gumtragacanth an um acacl a;
trcaml@b%frdéﬁw ermesisal songitiansanrdisted alope ofdn patint Glass I grceptor tirosine

Kin&0 A ea ik Ohe &itﬁ}iﬁuﬁﬂsﬁmﬁ}fbe & B pkash@NeChid ieceptor iyrdsdielkinase

cids (for exa et hyl epe st ear at r :
ion EGor sk & FART BlaradRCenibrd Bt 1R EEoR B Thps R, cymeounds of
mccﬂmm mivo;nphmtpmuw eohethal ffroreatingathyl proliferaton of malignant cells

ﬁﬁ?dﬁﬁn Bty PS&«%&P&NQE InRRARARRS R0 4RI BAHG s may

o eth?ene OoXI evv|t artial esters derlve from

be psgd ﬁg/p@éwesﬂnama-paolﬁ@mem dRediated siawe W it Yt Ry therighibition of
ClaSOT Eucépadar mmeh&a&& ARbrdl d@t@ﬁﬁhﬂp&ﬁd@@dﬂl& f mvenuon are

th ti d d Lty
exegind o B Seh FFE% & EE e e U e R

parti@iaky uﬂmanmabm afelassﬂwecemme kinase earsition santery suwh 80cancers

of BRORBH® JRAE (Plory Rel ERRATRIoUER, AP Py Yy Ghacy. e

ascorblc aC|d) coloring agénts, flavoring agents,
and/ or sweetening agents (such as sucrose, saccharine
or aspartane). 10039010 |y suspensions may be

fotmul ated by suspending the active ingredient in a
vegetable oil (such as arachis oil, olive oil, sesane
oil or coconut oil) or in a mneral oil (such as
liquid paraffin). The oily -suspensions nay al so
contain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as

t hose set our above, and flavoring agents may be added
to provide a pal atable oral preparation. These
conpositions may be preserved by the addition of an
anti - oxi dant such as ascorbic acid. [00381] Di spersible




[ 00383] Syrups and elixirs may be fornmulated with
sweet eni ng agents such as glycerol, propylene glycol,
sorbitol, aspartane or sucrose, and may al so contain a
denul cent, preservative, flavoring and/or coloring
agent. [00384] Suppository fornul ati ons may be prepared
comjitiynds of ithepréshre imettionerd digreapicedtto bd dshfubinghy traabiheat of other cell-
pmhfk%oh ﬁfé%agétsh&b%ﬁéﬁ%aﬁé ent that is solid at ordinary

ures Iquid at the rectal tenperature and
[ﬂomll |t Hcetipgly, erslaspertpf tiinyeatien mates toadg hammaseuting campgyition

for @h&ﬁmﬁ o@&mﬁa@mnﬁrﬂws ldi8Qer 6r0in MraRl Sell SRRAAMOM irainal,

col s. For | ati on i tabl e, for
which BemBSieY & el TGRS Ao L oLh BB ! Be PRERL iy tien or o
solvetmrmmmschte,r @anphary@kdticala dcespiable0 @it @1 psf@ingy thereof, and a
gm!ﬂé g&ﬂﬁnlng in addition to the active
|n redl ent s

carriers as are known in the art to be
[003&-ﬂpr oprTbatteme[ @mg?lmﬂugswﬂl’f ardrillyaerpiohiferative disprders are used

mte,g{agg.gsl iPihRtap@Rhfon. el s and aqueous or oil y sol utions
or suspensi ons, may generally be obtai ned

100384 mu| atiPRy™ahcel &rqwie"” F%&F‘ébﬁ’%’f‘rt““\ﬁfst‘}ﬁheé“”‘é%‘r‘?é'é?ﬁq &hierp to cell
grow&lopiacahhqepaﬂeze [@if abdne) regelakoty Mecbhnischhd (@) tlosd DI BEhtact inhibition).
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expreseing A "tuh?@dftﬂp @h@scyetmrml@rqfa Imosmprﬁyq@an@:hwet(ﬁbhenlgn

and ﬁlﬁ MR dett K HOWRE: RIERRRE dﬁt:as&r il ivAkhYaberkdnt {yrdsﬂaetkhﬁ.séiﬁchvatlon
For mu) atmgns suitable for mtragﬂu &nar
1 f

7 or
°°°“ﬁ"’as 55 J&H (FRRPTS (e PrOYPTE Y TECSBISF ey ke WY AP that
_ proledﬂaté bﬁaﬁeﬁﬂlgeeﬁrfcftﬂ‘edmrtedﬂﬁ@@amaﬁonmd (rtehigal Bﬂitgm@lmhhnt@blﬂ of

othar

(fi seil;sa&g]gl whlc%ta nt S%rlld@CIOTe ngﬁsc ::\Jct:'.':ex{J on occu.gg

) grerrenets M crons suc
[003315]0 r onsip ca¢ empodimdrit,chnérsabtitignivel ar @dedpy Alcwdldg, this invention
prov'itﬁ.h %&Oﬁu@i‘t‘i L&Qﬁbel- REmpAsH adgﬁxﬁs??rgx‘i 0 riW¥nrhd? Ah&l 4Rkkof a -

nouth so as to re the al veol ar sacs.
ﬂ“’%&‘?‘l“&ﬂl"é“ti"ﬁi‘ eRmpesifierhaf thimpverdien-aqueous or oily

[00336]' ;Jt L)flﬂ%felﬁ'm Eﬁ@odﬂﬁfﬂs‘( Saidl Bﬁlﬁ@dk &dldcted dlfﬁfﬂ'h!lh%‘ﬁ:ﬁét YS bone cancer,
sui.tabl e for aerosol o r_admi nistration
pancifghi, A U SO TG O 5 PO PR HRH B e 4 G e
-uteribe caghedr] sra@riadcantdrhregthlnencet, ven@pellithe enaagmmns stgmadh cascer, colon
cancéf) ngﬁcé?egﬁéor %ery%ﬁ'g bifla LR Gnd %qgnallﬁi b[eg cglécslio%ﬁ of the

pr op IaX|s ers as escrlbed
endqamqmmwml ofcthemsenis icaminse of cslpwgmap @ﬁ'fmprm of the vulva,

Hod@BR} isihded BarftBY o thePR6MARRT chiterdof e iyl mtestmyamer of the

dependi ng upon .t he d used f r adm n
endoARo e AR R P G 1 PR G of e
adrehdl @lmdimmm@ﬁsaﬁ meﬂuarramengftﬁemmat Etlodr hémelpmf Ipeostate cancer,

in n r .
chroBfi 3y BRESHSRE, B ek Bhrh, 25 FBRGE bl Sl g ey
or uretes, repal caliindinemia epecinpmacafithe @naé a@mwﬁw@&%%@é fgTEous
syt Qcﬂbﬁspm amet,&ph&ﬁa, P Bk Sumdd, Asthih %@@gﬁ@mmﬁtm
cylinders and t he e contai ner may al so

adeqoweq Qi gsombipatiop of °‘Er°66‘P“‘d§ THPEAE BB Shr event
i ndi screet access to the contents of the package. In
addi tion, the container has deposited thereon a | abel
that describes the content® of the container. The
| abel may al so include appropriate warnings. The
formul ati ons may al so be packaged in unit-dose or
mul ti -dose containers, for exanple seal ed anpoul es and
vials, and may be stored in a freeze-dried
(l'yophilized) condition requiring only the addition of
the sterile liquid carrier, for exanple water, for
injection inmediately prior to use. Extenporaneous
i njection solutions and suspensions are prepared from
sterile powders, grannies and tablets of the kind
previ ously described. Preferred unit dosage
formul ati ons are those containing a daily dose or unit
dai |y sub-dose, as herein above recited, or an



[ 00389] The invention further provides veterinary

conposi tions conprising a conpound of Fornula I

together with a veterinary carrier therefore.

Veterinary carriers are materials useful for the

pur pose of adm nistering the conposition and may be
[00337| i d, Thequvesitiar algashes s rphaamaitcaldringlositore fop tHeatewineat of
Pan%ffﬁ@ﬁ%%f%at B PR Bl BBl EpLABon G0 ) dsbete induced
renal/digcase) prthg treasmprd of paiping wyn%é*'fa@rﬁompgffé Pélepmpwtrcally effective

amolit o€ Btcei’nﬁbdn\d » of @hedprbéniOfveRlorR BY a QbIARE, rﬁ@zﬂiohﬁ,dorr fhinficeutically
nt of _.a co ound of thi i nvention that

““Ltg&ﬁ r HE’&"% Feodrad ap BWABTPEARNSATE  or oduce a
[00338]ng| e Thesagetiéroslsy refates tornemalscslstbn thytmngnt depmoelativg or kidney

:seééQ 8.2%% H&PEHRJOF Rne&]g g'faﬁgﬁ%# m S %%hf%t) c{nﬂgnsgé SRfit|&kring
to seeﬁ wasnmakd therapmutieally c@“@ﬂm@nmfd cmeo'endﬁ thetriasent rfventin, or a

solvath) mfdbblite) d?%hﬂﬂﬁ&'uﬁéaﬂﬂa QI 8NRBaLEBR cof A cStbihaleh Svith a .

o anount of ound of Formula | is adm ni stered to a
P ”ﬁ’ﬁ?ﬁ‘fﬁ?ﬂlVﬂ"CFP BB tAer eof . Adnministration in one
[0038%ibodi MBtiE inemto Ssd nalais toa Fhariac sicateom pasitivd tforfGhdfrdvention of

bias%ﬂé(gndaﬁm%ﬁgé%wﬁa%?}aghggucg%llﬂhnsgg a %@élgut%h )péﬁé)éw)@'em%t]& ofa

commwé péth,c pregent invontion, dsetsoludia rmabnisff: kg Phimigesgiticalles reshmtatilgsalt
or Pl%m? theftBs, @HE{ Kﬁlﬂ%ac@&@llﬁ’ﬁé&%ﬁblc%lcrd ay. In sone ‘

i nstances, .dosage | evel's below the lower limt of the
(0034915 esalRf AYARIOTNENP Belatip b 2 o fary the ereveion eofj biastocyte
melaztthtm ifi asraamial, Mhich a;bgp:ﬁswl edRifisERYg Resakmbayeda Wciapatitally

au5| harnf uI effe [V i ded t :
B SeD 8L " Bt 3 s Sl oL o ef bk Tibaborie, or
thumﬁcalﬂm raomwbm wit roa pragrugt thcromfglh o btrhleorugyh aFharmaceutically
acceptdbit BEfied NfOrmation on routes of administration and
dosage regi nes, see Chapter 25.3 in Volunme 5 of ,
[003¢8npr eh@?fs’ﬂ\’ﬁ‘é“%ﬂfoc‘? laias toarRbATAcsuiics] cEMpRSH opPrltepting & discase
relaﬁ]m z@ﬂogﬁne@ Ft aﬁgl@bnea@aﬁ @) mmaaalgamh lcoﬂrpe@cs al B9Bpeutically
ich is specifica cor orated._ herein
et i, SF o BTt £ [ GHERb IYUIPhCy By paemetabole, or
phmmﬂwﬂaagcepmﬂp et cir pmd&g dimmpf msd ayghaabackw@sily aéSeptablaearrier.
(00332 | V€ TOLRALEAL s ﬁaﬁ&va, Qeﬁ@ﬂﬁ fBP%&rﬂg a Yidedbe Felated to
erinary

\' erlnary carrier therefore arriers -are
vascigg@rsigprsangiogéngsis ingrmarkreal i goompoites adminiitesing £ salyg mayamal a

thcré“p@x'ifﬁQﬁj %ﬁ@&hv@nﬂndﬁb’ obQ &?ﬁﬂoﬂnd ok G Qre@ént AARBRIS or a solvate,
terials which are otherwi se inert or accep table in

e, 8 Bhamarstictly agirptable 2 Sinuedrs dheliot i t°ﬁ@b'at‘t°i“v"é'“‘ a
hanmgauechllgrat:oepfﬁhb&anwetmmas yf soangiesads iimihgle iy ale @ot limited to,

o et e GG on olble Yo e Do oy

rheupngtpich tarthitisy raéherqssicr@ambinﬂwmwbm dseaspp rskine stiggagsesuch as
mrtaas pécsm Gnd® sidrbiith, %S@e&e dfabét) rwobatﬂye GaFDRMlyY of pdhaburiy,
ing upon the subject treated he severity o

ag&fefe?éedd Yetergeratighah riapsion s neiomat ew@fwra-a nic#Rositsy %?mom% and
ovardaiEorélis§ RAE, gah&Batief préshee, clomol Ridandid dageedli scretion of

t he prescribing physician. In one enbodi nent, a

sui tabl e anobunt of a conpo@%d of Formula | is

adm nistered to a manmal in need thereof.

Adm ni stration in one enbodi ment occurs in an anount

bet ween about 0.001 ny/ kg of body wei ght to about 60

ng/ kg of body weight per dity. In another enbodi nent,

adm ni stration occurs in an anount between 0.5 ng/kg

of body wei ght to about 40 ny/ kg of body wei ght per

day. In soneinstances, dosage-|evels below the | ower

limt of the aforesaid range may be nore than

adequate, while in other cases still |arger doses may

be enpl oyed wi t hout causing any' harnful side effect,

provi ded that such [arger doses are first divided int6

several small doses for adm nistration throughout the




[ 003971l n anot her enbodi nent, the kits are suitable
for the delivery of solid oral fornms of a conpound of
Forrmula I, such as.tablets or capsules. Such a kit can
i nclude a nunber drunk dosages. Stich kits can
i nclude a card having the dosages oriented in the
[00343] der @dhe trdveationi alsbaelatedto @ pbarmAseudcad caphsitibn &it@laating kidisease

an r&%ﬁédé%)ﬁgﬂ %‘é rd@eésé dp%gorrgﬂgmyﬁgpef%% g@%&ﬁw%‘éﬂb dilbrders,
proh&mlkagimgerpwaﬁﬁm lﬁtqe@w viggh diseasyy &&a@e digspepsor reprodegenerative

mseagefnl ar;ﬁgmma VRSO oY piked a Gt %cﬂryme@lm andofAht: ofemp&.ﬁd bfthe
rrbers Ietters r rrar |nsor

formof n ot h
vresw Syentiops pro Mﬁ%ﬂﬁ%ﬁ Ity ﬂaewbhase& & o dydrafepthergef. and 8
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1 NI . 9 t
out 18 AR e AL A SRt AEcHBRIER ciscl, sin
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diabdtd 84eiab J%hya&ﬁnébﬁ ?'%Fﬁjerlnytu&tp)a reREdREbu P B R 381on WetnBngfoma,

secon har maceufi cal fornmulati on contaj ned ther ein,
chrogipy Y S ERANBTY G distiss n‘&E’Eﬂ*ﬂ'F CRA MG §{PERStSo pllergic responses
mchﬂmg‘ﬂfdhrﬁeﬂlcﬁgitsmﬁﬁﬁﬂmﬁ exofio deatslatitB ey dlsm asﬁb«&m)fnﬂure polycystic

ant [if t t t ti
i iR | e | oty i chiRe Bl Wﬁafﬂm
eurgfdmppatesis, Mmdplmmwlmwcwmd 94lng a
[003mar na%ﬂéuluclﬂhl Shn BE %Mﬂ?c&%&ﬁ&ns of 't!l\g/%;pr@c%m invention include,

bacteriostati'c water for I njection

for exprppls; pafieats At have bree disgpnsed MW&‘@F@%MFW'&&H‘WWWN

BPH{R¥} 58, mt:wcen cmm.,rmucréau&wﬁfr $KIVC banger, ﬁl&ebfﬂwe head and
commerci,al _and

'%Hr i al s, deS| Ir I ¢
"““s‘i ES P AGe e ’E?&'P%’%’f‘ﬁ’é‘re “BliFe &rrgen ‘Eﬂ“P?Ie ‘cancer, cancer o
the afial rdg@msstomash diveer, calornicagaeer, ibrege sanc{:l()@saglat rgymplbac twmors (e.g.,
et b RRELAED A RS el i TR {6, carcinoma of
the cgrylxpearcinama qfithe vegipa eosiriona ofithe gwivali Heggkindy. d'aeem eanesr pfthe
esophddfs, SRR &it @e GRED Q:&bs‘ﬂhé,) %&csushh@??]&cmmﬁ@ﬁ QL tchReDbf the
owev € separa

di vi ded foil pa
b RpBLY PSS 5%!“&' SB'@“’E‘%? ST P ?ﬁ"é‘gﬁf’ﬁ'&"e?“‘w of
the penig prostiddicanoer] eirorde or aoyei lakkml, sdiil @ukors o8 Ehildhowrip hinpRSeytic
rctl S ni ration ofth rat
mpgérrp nen og%bfag&{ c?:c')orefnof% %'dmf"f cc’:ru g% vant ageousma’
carcippremof the regel pglvis).cor aorpirome nf e amé'&bree\foess atstepn (€.g., primary CNS

1@&%@?&51%@%&5 tlabi] SERIonROSINE éémaﬁor(@)g , oral and

parenteral ), are adm ni st ered at fferent dosage
[003¢Ht er vzﬁ"ghe’cﬂm‘WPérfs ficPrRaund Rt Epmuiiel foR ¢p% Py sedicament in the
treat@EOMRINBNHiSeads dndecoh@itibrs dtbdribed hﬁovdeﬁlar.admhw tsith as a human,

ot ey WAL (150, <A PO ORI ROPh® i SRR Of FRT B 1 the

pmpatHB)( 08 6 madicamait &ir ¢y m@enmﬂﬂt;dhsbgses mdwheditions desgabeadiabgdre in
ma%ﬁq W per well of 0.25 ng/nL
i%ﬁ&ﬂ@ﬁr (#fﬁl:?gm&hg Chem cal Co., St.

[0°3£GU| s, QUNBINAHRN THERSRat e buffered saline). Excess
PUT is renoved by aspl rati on, and the plate is washed
three times with wash buffer (0.1% Tween 20 in PBS).
The kinase reaction. is péd® orned in 100 aL of 50 niV
HEPES (011.3) containing 125 nM sodi um chl Oride, 24 mM
magnesi um chl ori de, 0.1 nM sodi um orthovanadate, |5
ti M ATP (adenosi ne triphosphate) and 0.3 units/nL EGFR
(epiderrnal growmh factor receptor) (Bl OMOL Research
Laboratories, Inc., Plynmouth Meeting, PA).. The
compound i n DMSO (di net hyl sul foxide) is added to give
a final DVbO concentration of about 1% Phosporyl ation
Is initiated by the addition of ATP and incubated for
30 mnutei at roomtenperature. The ki nase reaction is
term nated by aspiration of the reaction m xture and
subsequent washi ng-wi th wash buffer (see above),
Phosphoryl at ed POT i s detect ed by 30 i ncubation Wth

CD




82 Exanple B Cellular ErbB2 phosnhoryl ati on assay
[ 004031The cel |l ul ar potency of conpounds is neasured
by the inhibition of phosphorylated erbB2 (p-erbB2) in
the 8T474 cell |ine which overexpresses erbB2 and
consequently, has high basal |evels of p-erbB2. BT474
[003ae] | s arie cpinpbdeds bithpresoat invepliat @s bamskdiincathisibaidn with one or
Vv t / e aVe L.
morg aﬁ{ii rggdvr\ln%% s ﬁé{@{lgﬁgg\b PR ﬁ(é ¥ gle) &4@%@&3& be
appramhiqu ssiectst basotpo & pléicafly szlom&o@ Toe Proeompe of t1g eanitgynd of

the brrlaentaddeﬁt.bﬂ rampthel L&ind donlf éaﬁrbcaaagm[aﬁﬁa; ldeEmAhedSieclrding to the

and clarified | ysates are then added t0 96-wel |l
admypisgration uliget. e adpiplgtationyopts. DR Rt dispsaie Hiply qepdition, the
mmmﬂ‘iﬂh&i@/&ﬁireﬁcteﬂ'sbaa da&sdﬂfeﬁcmedidwmdﬁaﬂon subject is a human, for

. 0 0 SI ne usi n

'"5"%0 ol wod% or8{He r esent PRVERL {lag% fave Pf‘%wg@g per part by
wcighegghs mom!d)qﬁmelpmsermuwem$)say, Exanple C Cel lul ar EGFR
[oo:ﬂﬁﬁSph% %%‘?rﬁn duf@@ﬁ@ﬁﬁdﬁh' asmé\ﬁécﬁ%r Eﬂéaa%%r%ﬁt Jf‘lﬁgoma]

ibition o ced osphoryl at ed
cell grpvwihhig sxpamp éempnquaemwﬁeeﬁwwﬁemwg%@n mpound of
Forh@h i hamig e pl ated in 96 wel | -plates and i.ncubat ed for

his at .37.C [ 5% before bein rrum st arved
[00393]3 ni gREethe Fevpe g% nIﬁ ﬁ‘g'% 9?%"%&%%185 Wi, amy anti-tumor
agenit eelcteld difoorthe &IIQ@mgnmaoeea nduction with EGF. Cells are

ed
S 3 g e 8 s S
V@PPOE'I afsl ehatligptine; SEERY (irt (52 @PP! g tGisTERoR carboplatin,
cyclaﬁﬁohﬁhﬁﬂi&:. ﬂtr%Rndlsﬁard hﬁé’lp}ﬁﬁhe&ﬂ&dnlh&l] Abusulphan and nitrosoureas);

h b d EL1SA P
anti BB RS e 9P e 1 HDEED ST O QPP IO e Bl
and tepafen tdltitrexed, hﬁthbﬁtﬂamylﬁ:@lrembhhlés hatrex)ruml erfled:. of the preferred

mh-'#:ﬁ%?(ﬁés’ ?lkc‘kﬁéds inl BurBeall BAEHS d&pga?gan%li‘ "ﬂo ? ﬁ%ﬁaﬁpﬂq 3? g&j-?s 4

I nventi on an
dihydrormptb ‘o xoguinazolie-tryimeting Iﬂw&utww] 2@@9%5 ammllc echeid);

anmhﬂnmt Eﬁubﬁ:ﬁ&s Yo! lsxz!}r%‘l?é’ Qﬂﬁﬁ%yél AL 1N Rira e, Cﬁlsorﬁ)%ﬁp trcrngd?Ebmm,

descri bed may readi |y adapted to prepar.e
da"%ﬂ“%'f‘h’é%““é‘&‘ﬂp'dﬁﬁ%‘"of‘“?’ﬂ@“? ﬁv‘?ﬁ't“i‘c’dﬁ""‘“di‘fﬂ "HF‘E"é‘?yﬁﬁ‘?-l apmitotic
agexnﬂfm,ﬁlarmma emajblda gk& bnacrtsﬁmp ommdamafvmdame a:mvmielm: and

taxo ﬁ%?%%ﬁ%ﬂ Fax?ti )\% ols?] hfsllg: fbé' )e(»é:}nt] les ?dugoélg 'Ilotoxms like .
eptoomqywddsumdaradmsngmowpmn m::mmm apé mitotic kinesin KSP
mm g.scessfl illy performed by nodifications apparent to

ose skilled in the art, e. by appropri at el
[003éibt ect {ihgytoTatis A Frgh at e@s&vm (f9¢ ¢ &ﬂmféqs toremifene,
raloRiftné, adibBxIfRe HAD ISAdKYRNE); ichrdzhe r@bﬁtmoaw rtsgamorg li28 @xample,

descr | bed, and/or_b rrakl n r out ati.ons of
v SR DO R e TOES GR PP ey ey ey, gygronerone
acetale S cahd)s EOASODENN of@" -@aml-@-ﬁudrbmemﬂﬂulplwdl)ﬂ)-bbydroxy-Z-methyl-S -

(ot RR RS ), TRAPRISAL, b PhooRRGFT ki gt

lenpgeelie Mdab\mwbwg@wg@es(fowmm seegestrdl asatated agprmatase inhibitors
e [

Cor EE SEURERAAE L Yol e B Eamf g TN of s geiupe
as Al drich Chem cal Conpany® Lancaster, TCl or
Maybri dge, and were used w thout further purification
unl ess ot herw se indicaied. Tetrabydrofuran (THF),
N, N- di r net hyl f or mam de (DMWF), dichl oronet hane (DCM,
di chl or oet hane (DCE), toluene, dioxane and 1, 2-
di fl uor oet hane were purchased from Al drich in Sure
seal bottles and used as received. [00407] The
reactions set forth bel ow were done generally under a
positive pressure of nitrogen or argon or with a
dryi ng tube (unless otherw se stated) in anhydrous
solvents, and the reaction flasks were typically
fitted with rubber septa for the introduction of
substrates and reagents via syringe. d assware was




[ 00408] Col umm chr omat ogr aphy was done on a Bi ot age
system (Manuf acturer: Dynx Corporation) having a
silica gel colum or on a silica SepPak cartridge
(Waters). 11-1 NWR spectra were recorded on a Varian
i nstrunment operating at 400 MHz. ' FINWMR spectra were

suchOfat ﬁﬁmﬂd@san@%%&nh%@%u&r af@M@dﬁabé{eal ,g ns. g( ?gﬂ%ﬁﬁ‘rdNos
e reference standar
20046{3&;&@\/3‘?8% @gﬁgﬁfﬁﬁﬁ’ﬁfor%ﬁ? ’es are reported, the

(0035231 | oW (il agbiy ediichtidhibiScante cald dobasian (fsd agh@te) methlloproteinase

ki e llmpd R o5 ey it el b ABRE R Epheson

[0038Hupl i riéy) inbihitorsef srowithfaetorfunatian sygh as sreyérﬁaedr dnfibadigst growth
factok mptorl-:&ﬁﬁm& (for %{pﬂeﬁieinﬂrbﬁ@ %tlﬂ)dfi trastumuzab [HERCEPTIN™]

i met hvl - i hy dr ooxazol - 2- -N4-0-net h _net hvl benzo
and thg ]ﬂﬂ%&r@gi er'rbosr wwmeﬁl%& rraeu' rwsfgﬁﬂar inhihiors, tygpsige finase
mh.llﬁlﬂisﬁlﬁd seHaB-Abhink @ Pak inisidRA R bkl inhibitors of the epidermal growth

yl
u'?yecéég&% a nlnor gpsﬂ?l{] a%egz(gtﬁﬁf r ‘f Poeh-e éﬁ’%gnfg'ﬁxy%{3'
mOmMOPW)mmolheﬁﬂnNe Nk frtipibh WZRH 8 Han N3 wethy gheBy hvb, 7-bis(2-
me!h%g;bﬂ{mg )rin%ﬁn heahrd diurig0 &Ifﬁg) 2za.r@o %—a%rylaIrh@o—N (3-chloro-4-

reactlon m xt ure was concentrat er reduced

fluorgphegyliry 43-REPhaliReEPRERHIZRlinchiBiR® nith dfE3) Tirbibitors of  the
pratemheﬂueergrm fiictod iy ugibitors bd lhe a.e;r&tdtgt VigSiath Nigetdrn@mily: and

l. The f '
et e ok R 208, A o it i o RQy SRR 03! Pl
Publicafiang?084/0 67k ovi de t he product (35.0 g, 87% as -
[003{@' | ow (%?laﬁtﬁn o&eggﬂféhgrlt@s% - m&’d&%ﬁﬂﬁ&% 8 effects of »Aascular

cyanophertVl - N, N- di net f or mam di ne:
endcg}@pytw &ctor {for examiple, the anti-vascular endothclra] cell growth factor antibody

bevablznihals WAADEIA™ EdnfB tﬂrﬁﬁ)édch aNuNsaarraﬂst/inhmm&nmms WO

97/2&53?%%»9)"%7@@%5%#%@% 0 PET>{iatwy Eppoite g morgey e

mechline (fh dahmple i@ AnhitioBSfhidtegrin #P3 Haicti&)| MIMPOiRhibitors,
s, filtered th gh Celite and the filtrate was ’
CO’Q@%""P cﬂgﬁ"ﬁﬂﬁ@g‘ﬁ reduced pressure. The residue was
[00368)cr y st @)l vaseidhrf daoragidi Glgénts ownbt saforhbataizatin A4 and compounds
f r 9
aisolb r@ﬁalr%mr@uan%r Wt{ g%oglgf \grag:g%gh 9 49692 WE o sy,

crystals. paration o
Wof'af aﬁ’é‘ﬂozﬂa@?ﬁét hyl ar ni no) met-hvl enéar ni not henv1) -

{00386)( 1- hydﬁpxmammdra?iep '(ﬁpfaihtnﬁrlé/ lﬁd‘s% wrrrz-lu g@@dlrédE&d&r the targets
IOn 0 I.0Car pony 11 madazol e
l’swég’ﬂ ﬂ‘w{‘ 1‘%*%%5&3 FEFPISY: ) was added slowy via

[0038Fnnul afviii) gaieuhtrm apbroaches including for example GVAX™, approaches to

rep s ik a8 Ny55) or k BRRNYY fr?rE@Rﬂ‘é’rb@Pr
bk AR R
u.ynamﬁé R3S & BBl ARG e o r‘z%rég afld a}pléaerr&l Yo ifdredde pefient

nm.) was slow,y added to m xture. Aft

mlmrraﬁerﬁ FHhsmeeierBnth e uTEIR e Ari-dve rrRgroEsre e tgnyo e s,

[003881E M X{@Ruridey@snaadhed wi th saturated sodi um chloride
(2 X2 L). The conbi ned aqueous | ayers were extracted
with MIBE (2 L) and ethyl acetate (4 X1 *L). The
conmbi ned organic |ayerS were dried over- MgSO4 and
.concentrated under reduced pressure. The residue was
crystallized with MIBE and ethyl acetate to provide
the Product (116.9g. 34% as yellow solid. [00412] Step
D: Preparation of 1-(2,5-dihydroxvphenvBet hanone
oxime: To a solution of 1-(2,5-dihydroxyphenypet hanone
(10.0 g, '65.73 mmol) in ethanol (200 nL) was added
hydr oxyl am ne hydrochloride (133 g, 197.2 nmol ). After
heating to reflux for 16 hours, the solvent was
reduced under reduced pressure. Ethyl acetate (200 nlL)
and water were added and the m xture was extracted
with ethyl acetate (3 X). The conbi ned organic | ayers
wer e dri ed and concentr at ed to provr de the product



85 mxture was extracted with ethyl acetate (3 X).

The conbi ned organics were washed with brine, dried,
and concentrated under reduced pressure. The residue
was chromat ographed (20%to 40% ethyl acetate in

hexanes) to provide the product (0.671 g, 41% as
(00358 | | ow(®oimirgunotherapy approaches, including for example ex-vivo and in-vivo

approeiid 1o M rlﬁﬂﬂjﬁ@édli@ft‘_',o f)tspsﬂﬁﬁthﬁﬂnoﬂcél B fkh IE.V kB2 @b yith

QXazo -.vlo %Ee nzen m ne: sol ution
°Yt°k2"%t' ?9 interlsu hylref'a 0% ﬁFF@H 8%78@?{2@1%? 8938’?’0?"&’““‘“"8
factof, Gfkodthes 1@ aecremT)celn mefgymmmhcl-(eﬂ& uRinp mwﬁdmﬂmﬂa%us such

as cﬁ%li leﬁ:?aigé@ cn@np Br'zg%ws USQA%?W d:2 ogen O?J%%xt‘ Ige(fplmes

mddnwﬁ@lﬁmwﬁlﬂlmcm@wﬁt ered and the filtrate was
[003&‘6?”0 enty; 3he dmusds.entrﬁm&&ﬂ RFPOSIH &F thd ﬁarﬁmﬁ&'u@é&? cHR¥Sination

hmmat ogwl 8 provj de the Br oduc 0.411 gt, 699
formyatioper &ﬁes'mep eREPEPSIENaTP|2CtNES 1 the FSRpoyRd gL Formulp g such
that @éyndphydt advezsaty dffebd cayh sl Siich) dmig3gieog@htay prESenfinSOhbinatn in

-( 3- . . .
smorfl (ki i fotive ot e puposs imended, Accondinaly,sngher aspet f o psgent
invention propidese ¢pprpositipasenrisipg hiasposed (CFpanyl, 00a Sbvetametabolite,
or plﬁﬂx%ccutfcally nccczotablc salt or prodrug thereof, in combination with a second drug, such
3- met hyl benw{ d] oxazol - 5-yl oxy) benzenam ne
as e("’l'f?id P@em 0. 947 numin isopropyl acetate (2 nmL). was
[po3exjded am@tm.:aﬁmans)(& Porftbla 18 atd tHENBdjtiondif prarmkutichliyn gotive

sy P90 SRR o B SR a9 s
and, mwhgt mnm;rpdfspwmjeduqmaymwnrmétmmslz ot shguttialijiiptany order.
Such( nfid adﬁtg%@u'aﬁ& )ﬁ@y b@WosQeQE tﬁine or rLrQQté ]n? %u%te,e pI‘hL -amounts of the

Prepar ati on of-
compgge Nfd’%'t“ﬁ)lla“ﬁ ths. $FRJ AR threlptiye Npings ofpmigipration
wili Bekdretied h\drdbemﬁﬂbmwésuéa ~HinBisYd BEsduli¢ EfRddt. nazol i ne- 4,

100385y ovnsGante fecBecs Hrttnk SBinS v beaministere aons e thost esgly

used lahemnzobedpwrrad dlhertB -the combmed action (synergy) of the newly identified agent and

olin-6-yOhi ourea- (156 ,
ot h GBI AR BAbBE” Y anol) (0 THE (5
[003631L) welresgubtnationsherapyl WAY provide "SyBergy, andopre 0" symepdistic” Le.,

the &é&ﬁmﬁ&éﬁh&%@tﬁcﬁv@%&mq@ EhdrOk al%pu{aﬁ thé’\ﬁﬁﬂe&f the
the m xture was extgr acte

eﬁecgég?t apse ts( 505{)“1"4" the CORBIALEPBREEN o gmeBistc %ﬁ@&y b gtigined
wbeﬂ.ﬁ{b Maivklirgrdidhiard: O cdtrmdlied sl adinidacraner déﬁvwdl shtidtaneously

d_un he
fa a c%"sll d&b vvag C r%’r"nn‘g og'régﬁcl%ﬁ ?’so‘?"'a'f%El °¥ T"\M ?ieaa.rate
formPlations odri(d bysome pihenreginerd wmmlrdele‘telrmlnn alminatmn therapy, a synerglstlc
effect 9159 H@L};ﬂfe@%ﬁg ﬂ'@gﬂ'nP Jh&’s &95 %1“@0&9 or Qvagroﬁ) Eé?]q%"ﬁlglll)( 9% by

white sp (+) rnlz

)
stz ngections 1 feffmevo Irw" M@r@l%tfms@wem an &ffective
dosagdlof e3ctlach &, idghddjent Ts 8miGidered Sseqiehtidlly, 14.,8seriblBL . witereas in

11), 7.73 e [ 211), 7.65 (s, 111), 7.62 (s, 1
con i, B U ol B9 o gyl gt e
together, 1H), 4.08 (m 21),2.60 (s, 311), 2.21 (s, 311),

128 (s, 611). Exanple 2

N644, 4- di met hy1- 4, 5- di hydrBoxazol - 2- y1. 1- N443- et hyl -
42- nethylbenzo[d]oxazol 6-

Yl oxv) phenynoui nazol i ne-4, 6-di am ne [ 00418] Prepar ed
according to the procedure for Exanple 1 using 142, 4-
di hydr oxyphenyf| et hanone in pl ace of

142, 5- di hydr oxyphertypet hanone. M5 APCl(+)nfz 495
(M+l) detected; ill NVR (400 MHz, DVBO-46) 8 9.49 (s,
114), 8.45 (a. 1H), 7.95 (br. s, 111). 7.83 (br. s,
11-1), 7.76 (br. s, 11-1), 7.65(1w. s, 111), 7.61 (d,
1H, 1=8 Hz), 7.20 (d, 1H, J= 2 Hz), 6.96 (d, 1H, J = 8
Hz), 6.93 (dd, tH, 1-= 8 Hz, 2 Hz), 4.09 (br. s, 2H)
2.58 (s, 311), 2.21 (s, 3H), 1.28 (s, 6H) . Exanple 3



N644

4-di met hyl oxazol i di n-2-ylidenel - N44) -petlivl-442-nethy
| benzo[ dl t hi azol -

yl oxyl phenyti oui nazol i ne-4,64iamrie [00419] Prepared
according to the procedure for Exanple | using 2-

nmet hyl benzo[ d] t hi azol -5-0l in place of

00334 et hyiRe Bampclh@X 3% Ohe ﬁ)‘r@;lant M&enﬁacl cabhtbe Nistd L lexample in
O 46) 89.53 (s,

°°"‘§'Pﬂt'°“8‘“§73‘fé°e”%&%&(ﬁlsh¥ %ﬁ% “tﬁéﬂpe% gt % 00 (d, 1H J= 8

[003i65)) | AB6(d, 1H,

[003&5] }_@‘S ME%'&I? A‘f'_llt_li[% §1 t% oﬁz ﬁa’ast%%ngrgigt?ﬁ) B]y fg% 7routc
apprpgnatigqq)thc Qong(ylo(] g0 bg g_rggted 1&@&1!@5 IS . :nc@@mﬂepmnteral (including
subdﬁﬁn&ﬂls AntthnhYBLAY tr@%@éﬁ@ug ldtﬂal’tepla.lz mTMHerhgﬁ qﬁ)&ﬂ%‘l had epfdural),

t hyl -44 2-met hyl di'thiazol -6- | oxv)
m%’ﬁwa} cfﬁ""l“n%t“fb‘ F°Pi'°“h@“%“%“%b‘i%ﬁha%%‘bf‘e@&@oy@% Npgrepericoneal,
intrdptile A4S land Mt@hasak. NI WiV bbwﬁﬁ@tddtthataﬁd)ﬂ)reﬁneﬂ rouleOmay vary with

for S3R0Flnd 9 b A BB e oo I g oty
mayrhedbrmulateddis @ipilb cepreteh ablet, €@ Owitl 3 phearsacziied]y BReBtalls cartier or
excifent! - Wndfk T HWnkRnd & HnBRkeee MEENERRY, it éta;% r%llantaa with 2

) vvarmnéito roomterrperature and stirrin hour s,
pharpisgeufically, posenfiphle Pawpigs! (vahigle End in %F’E)‘Wd?“@&e'ﬂleﬁé‘d Vi, as
detall®f feow! (20 nL) The reactlon m xture was warned to
m t efper ed. under reduced .
[uo%gﬁssu SR ' ‘t¥Bned bet ween
[00368) ur atle@rddam@ a&nmquhnd (A3 Emrmm‘@tIWaneUammpglly agteptahlolsalf,

T
solvpEpndilote! O BAR thiiear BiChe RSPl it (PEIGHER propiytact
trcatprreamqﬁenwféale rﬂm!'ed"ps b@mw, os @smwély &mla@ﬁa@ agppsdapese ith

stanMﬂr& P%aécbﬁéaﬁ Bﬁ&u&%'afﬂhﬁﬁ{abﬁﬂcal ORfsliont eAkcBrdinke thls aspect
e .conpound cordln to the roce ure

of ”fedF"eEﬂ%lhﬁ'F‘E 13 PPy Idﬁﬁ a?‘ﬁﬁﬂlﬂﬁ%‘bai ﬁ%’Bf‘H}t 88 GPmgE i?F ajcmpound

of td Foenudd I2emet pighheankity acagebls 3algl sol e, Aﬁ@boggg 61 prodrug
tegt O .

e i B £ LA S0 o R0

[003698 7 ( d, Therphagnaecut@alLompogitigs qf she invenfion Are7®rouletgdy| doged-and

admﬁuslfz%d ina: é&.l&ﬂdi c. 14]’110!:}11'5, &ntg&ram?ns @Qhédqles Iddursg vahi%lcg-éﬁ)mutc
0 (dd, 114, Ja Hz) , 7.

of aﬂmm&(@tlonz fql)smtezt y@h(ggoé g}qjhcalg_pr%c? S| qqf forl%ldfrgtlon i)n this
cont@inchi@¢aEtaRichlar disorder being treated, the particular 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 administratidn, 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 minirﬁum 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,

[060370] The composition for use hersin is preferably sterile. In particular,

73



716- (4,4 -d meth vl Oxazo lidln -2 -yl idene)-N4 -(3-m

erhyl-4-(quino | in-6- |loxy)vh envOn u inazol ne-4,

6-d iami ne [00422)Prepared according to the

procedure for Exanple | using quinolin-6-ol in place

of 2-niethyl benzo(cf)oxazol -5-cd. M5 APCl (+) Pik 491
fornfu\atibhs Ghebie @sdddlls inhihio abiiviini{téafion dvlriz be BIMBE)- H6ch Berbidat{cs,is readily

gl Pt b o ol 21y ARt Bl gmpon

ordipgrily jcm o stqreggs adgolid ppmpasition,g baphilized dgrmyudption [gr as gea-aqueous
soldddy., 7.56 (dd, 2H, 1=9 Hz, 3 Hz), 7.46 (dd, 214, J =9

lﬂﬂﬁ’ > 4 }_%%:ﬂ(lgcet]ﬁgf%f ?or%lll_llbilg?sgo c?mpf%o gﬂge Br%%]ﬁt mven_no?l may
be doxaral for Gml%fﬁmﬁwltpﬁshy]adrﬁlmstranon For example, a compound of

rorgaf: 1 WRAARE Odafsd et C8 (18P ML ey W Wixs wio

phaingRet BB cpenptatticaciélaerds. n gamgs,t k¥cipietiE eefu sabiligers ERempiagon’s

Phaﬂmrﬂ:@ﬁﬂlgl Sﬁ&% (‘l@hb)nlt%h %lti'oﬁ‘ BéACE, Q(i) in the form of a lyophilized
2-met h nzord oxezol -5-ol. M5 Al + I\%Ff

f°”6‘é%tlé’8t %&“ (UGG AWHEOUS PRI 65?0@"@"3% may, belcfasmc ed by
érﬁbleritlcrﬁbenﬁlﬁrg af Ge aﬂﬂ?&pna& pHl aﬁ(ﬁat tHeldedlod dRgitd of Plrity, with

114
phy?blgir%la' n%&rﬁ?ab } &, T'l_'ﬁlcrs &gtéaé é})ﬁnﬁi T):lp{e?hfélﬁ% &osages
and kefycentratipps wplog_qe‘) Thp 1@8 of the fm)atlom da@ndssmaigly- dn) the barpigular
use (aﬁd thE Hﬁncelﬁ?&a&pblecozldgﬁnd (N rﬁaﬁat‘lé@fﬁ%haﬁbﬁf 34t05ibgut 8. Formulation

hydr ooah I -4-(ou inol_1in- | y% enyl )qu i nazo |
. In anpgetate du 2 ‘ﬂae‘ﬂ??@?ﬁ"&?ﬁ%t ReofogmiigHiqns mayebe prepared
usin@rcofedtitral algwouﬁxﬁmmd m:ﬂngJﬁ-bﬁgmqw @ kexdinple, @he Hulk @Aug@ﬂ:smnce

e e PLIR S SRR vt e i Pl i compiex
with 4 c¥dlodeBri teridtive ot-bther k.noﬁ'n lezmplBxatie) peedt)49 d(ss:glveijl-rl) 2 suitabic
sol Bifin it pr %Oggﬁccﬁ'm%:exﬁ' Atf(7 84 ( le)lH 572 zth |
[00¥7246 (d] q_g_arq_culg RErier, dilugmg c(ﬁfclgm:c)use&wgbdmnd ppgn the peans
and uﬁ;okgt)or whic $hel $dmpdlthd eﬂﬁh@prﬁ?e)ﬂ m%n@gn {sSbeinglapPlied? - Sbvents are
gcncraﬂy se'_gcied:l':)as g osm solvg}tﬁ ecogmzcg%y persons skilled in the art as safe (GRAS)
to be administered to a mammal, In general, safe solvents are non-toxic aqueous solvents
such as water and other non-toxic solvents that are soluble or miscibl_e in water. S_uitaé;le
aqueous solvents include water, ethanol, propylene glycol, polyethylene glycols (e.g., PEG
400, PEG 300), etc. and mixtures thercof. Acceptable diluents, carriers, excipicnts 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 octadecyldimethylbenzyl 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-pentanol; 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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N4- (4-

ent hhi azol - 6-yl oxy) - 3- net hyl phenyl | - N6- (4, 4-di net hyl -4

, 5-di hydrommvol- 2- YQgui nazol i ne- 4, 6-di am ne 89

[00425] Step A: Preparation of benzol di dnazol -6-01:

6- met hoxybenzo[ d] t hi azol e hydrobrornide (1.00 g, 4.06
polyahdmma? \eaﬁorgﬂvlaﬁpjfwcﬂdloga aﬁﬂﬂﬁﬁﬂﬁ stighds cgb,.rcﬂm ghetaﬁﬂﬁh B3pafbine,

48% sol.uti o eatln our,
nisfne St O sosfich ShorSRbtales S, i ot BfeGnugpoes
including gluE&®, miatross,Afrt dextring] chetaking) agents ap\Hl 1a@ mm,t Jugtrhguch as
sucr%gé)\%@lg%lt kORI RE &%}U&OMMmlr&%um&?ﬂoﬁ Gudlfas sodmm metal

tered, washing the solid wth water and air-
°°"tPéFX§9r (-c2n-Proteisp compleresh angior gon-iopi) susactamts tsvéchs@ﬂ E N™,
PLURORRE-SLE 1?etthbﬁe gly&hQPE@ij@wﬁrM@&dﬁE SRA R%b include one or

.accor di_ng procedure f | e usi ng
moqgeﬁtzlalla]:g hq.gﬁlzt& sBerﬂtaqtq,] ﬁF%ﬁ% qunts ubncatmg agents, emulsifiers,

sus&nﬂ'?% hgédtﬁﬁ‘ @f&gﬁ}@éazﬁihnﬁdﬁ{& obﬁuﬁﬁgﬁggs,lglgiaﬂgéﬁfgéﬁﬁg aids,
egLecre . , Cc . s
colc(fT’xﬁ, et%rs(, §ei'ﬁﬂ]_7‘jng ggeﬂ& (‘Ig\,ror%/lﬁ_blzetgal'gs. d'%d (oghc) Ikll—]f’wﬁ __adéi%i\rcs to
pro¥idg pn 8le@dnt plesentaionld) the An@i¢.sa cdmpound of e/ pfesknt Iitentdon or
phaﬁm’é&)trcaﬁ &tgpogﬂmln_lz Tdlele o? a"#)n th% lﬁgnu(f&turﬂ'ng of]thg ST'E)maccutlcal

pro«,!pcg{;x.(ss meglpﬂmenz) Z’Eliesacﬂgq\/phalm@gut{cgl mg’pﬂlentmpmlsg bg entppped in
mwéo@a;(s&&s 2prép1awdl. atbe &Qnthlel- B %Edeﬁbahéh to?chmqhepwl by inteRfacial

POl S AT HY T B o HE2% O B ayrpospgles and poby
{md@ﬁﬂﬂﬁaﬁ}’l&hmlmdmrmhebf in colloidal drug delivery systems (for
di f
fRen N AL AR AR, AR AL S iga
nangyapgugesy %mmnramulaseved bpirphoEues gt Gtspfewdofn themington’s -
Phefth&:eitRbl $chonces 18t edliddn, OWBI, k. EA. (T¢sob FA( 290sofle) is ALk vesicle

stlrr for ut.es, a_ sol
°°“E’°i‘ﬂl 2“-°‘n W’F%BtpP’GF rﬁ!"’f@@“@gs %é”rﬁ%ﬁ“jmﬂt Vhigh jspuseful for
delt('a-QOoﬂia) s (&dﬁeds ldﬂuepmns;emn&f tde;blofjhﬁaﬂl{emm tan;l{] &fphmauy, a
u a WasS | W
ehep el Yo, g bRl o ool 1o M ettt Uoinonty
arrepgegliin & biayenfoxmetion, simdartp thetlipill aviapgemept of bidesical pautbranes.
[0051*3#]t er eghstal Q- rblehde R fRrafBS FomBGinas oi""f"&thu?at f‘?ﬁray @Q‘Breparcd

yl acetate_ The conbi ne organics were dried

Suitabls examniesof qustatprd-relsasetiep atiensdpsudesed incHprfble n(um%s of solid
hydaiphwm ﬁ@ﬁh&k Conthining aaddappuridf ForvilEE WHien ﬂ&ﬁd&@e #Sthe form
fs% oI | d 00428 %g) B. Prepar F“‘t |O(im rice
0 IR, o By Pt RSP PP R 6T ners]en; Toprices
inclode 4pc(lj_metga-yl bydrypgels c(ﬂ:lor@qampledl ptdy(emy%xgqmﬂmcﬂ&cmud)) or
polyaPlcb R oISt ) S P AARE L ST R o bopidtonidSeia
and Wmﬁ@ykhsﬂhﬂﬁﬂ%rmf’é’?%d%b@ nispeaimyt acatater desmadable drgtie acid-

glydMiit CARid V@S pdipBets Wadch OB thel TIUPRON UDEFOTR (iRfdcta®® microspheres
composed of lactic acid-glycolic acid copolymer and icuprolide acetate) and poly-D-(-)-3-
hydroxybutyric acid.
[00374] The pharmaceutical compositions of compounds of Formula I may be in the
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1004291Step C. Preparation of

7- (benzyl oxv1-11, 2, 41tri azolol4, 3-al pvridine: To a

sol ution of 1-(4-(benzyl oxy)pyridin-2-yChydrazi ne

(3.52 g, 16.35 Mol ) in trirnethoxynethane (20 m ,

16.35 Mol ) was added 4-net hyl benzenesul fonic acid
form(of. 3dterilg, injt&all® prapedadion, Abdhess hematilerigjeitablé @qésofiobr Bleaginous

s n‘B‘grS"g{PﬁuJ ;%?o%' ﬁl;h'ﬂl ’f‘&ﬂﬂugue‘ﬁafec&ﬁ %‘td} AL bt Eﬁglsmg those

e resi e Was rona ograp
smmb‘etmgvlersmewawettlam dgtsl andi Bhpandiogeashits avhinbt hryadieyn mentioned

abovB! OYhé Qrehilte s WC resa‘at&% glay &3Y be [aOQéﬁQ] 1§jte&leé-%olution or

Prevantioni -7-0 Q a so 0
Z"Smaggm Bgzxﬁl:g“!fﬁ"mﬂ&%}ﬂeﬂ"Be"é}’biﬂ“f"% ﬁ@fv&ezggig in 1,3-
utaneddT onpe i% Byhiiided p3W0d )\nwaﬁﬂﬁdd@ﬁtaﬁ’ﬂ i lvent:
Aft stlr d hy en oon ? Ia sotven®
that {nﬁ}é m?lo¥e va. évlé ,q{iré%er's %Ltl%g mc:tt.s((gd:‘;:.ll hiork ﬁs%’uflon In
addifjgn hteet!mﬁmi o'(lssemmqonvmhmallvl tter qmdomdsasc@ mlemtrvat wdpending

medfd§r Ebgsdﬂﬁﬁcﬂe &Eﬁlﬁﬁi&rfﬁw@&ﬂ nﬁB‘J be GREI@Q&&R&I S&iné %Qlth'lmc mono- or

..dichlo t hane/ net hanol ) provid _
diglyperites ) 1k agstitton, Fly i) é““&?o??p%lﬁﬁda%?aﬁr%&?%dbe used in the
'prepaﬁw@uijgctibkst he procedure for Exanple I usi ng

2, 41 | /- al
onsi, %, o obn RS Al Y AR o5 g ot non-
aqucd@fmﬂtemucmmoamﬁs Whizh r@DONBYin antBowidantss buffér, bagEstass and

solutlélgv}!ich Eﬁ:r@r {Her}‘o%anoz i ’lﬁéwgljéihcéglow?of?tﬂc dt&dc@%’&::plant; and

aqucgq_sl,.nd AONraqHequs gg_rll): su%egseon(sswhig'g_z;)ay l_nLcl\g%; fl.gpeng}qg agents and_
@@m@mlo Synt hesi s of N4- (4- (H-|m|dazo fl,2- al to .
id i “Y.oh en vl 6-
oo, b 5 e mpmitin S i 2%2‘]'%9@;}9&\0“‘
(for Rrempie i a8 ntablits A ddzkwegez,y haod o pypifti cipnd@: aqueves of wily suspensions,

e Bl B SR S SR 0 e 1 B

cmmpgqugﬁg)@qls, phedispus s )aily' so]@t:onsgyr _stxqppnqmnlg}, é@-yqdmm:suanon by

| i6 B2 2)lighild ab On
mhal]ltl%ne(af&"LHN&Ehé as @ eﬁmm&dlp%gvd | utal)l ct)ln) a ﬁetﬂ()e&féh égiﬁursgﬁtﬁg by

insugigtion @‘Er""%‘ﬁpl%'uaﬁ%%?y 't"Hjé‘fd H‘?‘S’é‘%ﬁ)r e was cool ed to room
[0037ENper Ruithble aptthnaaRcatly-agceptaat e@m@lehtsc forgel tabléh dormulation

o B 0 B B BRI R
ﬂnqumoaummndaxmg mrddisiptegrating agents such as corn starch or algenic acid;

bindﬁ.g(agan; ydcﬂw).-msew lgbﬁcaﬁné{ Lgea{s%m%agmuﬂn aeluu&' %&ri@ acid or

enzyl oxy) pyri arnin
talc,twt(\g@gﬁqti sychas sthyber propy! p-hydroxybenzoate and anti-oxidants, such

as ascorbic acid. Tablet fonnulatlons may be uncoated or coated either to modify their

disintegration and the subsequent 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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bac- anhydride (5.57 g, 25.5 mmol ). After heating to 50
bC for 1 hour, ethanol (200 nL) was 91 added to the
reaction m xture. The roomtenperature m xture was
filtered to provide the solid product (5.89 g, 85%.
[00434] Step C. Preparation of tert-butyl
carbénahe(dﬁmmoxshb@me?orvuaem harat o érduua Sphiléd BNwafch the active

nsr B ke 4, VR PN e R AP R Rrof drPen

[00373] 04 QAQU@PES8 Isuspensigns Mﬂemllysmnrain rtgc lmdeer ingrhdidirto ge rinely
powlétd OfHn Atod Q%P“ &ﬁﬁpgﬁcato‘:” ﬁcho rsu%@nﬂhé‘“&g%ﬁts td36h SQ 1s&um

wer e rennve tratio trate

carbpgRediticetiuloge, umerévlwlb'm% e%vdmxcfergeﬁl@etaml&e%wad sediwg alginate,
poly Y Epyrfiiligbncy 2GM Uighdantd a0 b6l atRR; BERGMIES of \4etﬂu?g Sgen06h as

s white sol,id 435 Ste Prepar at |
lecithiay b SoR f&wsa&%z’fﬁ@ﬁﬁ ﬁﬁ?’gabr?éﬁ‘&x fb By iy (or example
polwkawmmbamtejrmracmbm‘aumnpmﬁudnemf -ckhyllene oxide with fong chain

winfitf GRALOKE b PR B oo, o icheflIR pofill
ethylqne Dpxider Witho m@madere@d Keamatatty,, @fisgand G (axitol such as
polmﬂ-)ylene\fs&rﬁftolhﬁéﬁdoﬂgte,t& cbiefsafif prductUiiedylchB Exifid ¥tk p&ial

cool ed roomt tur nd_poured into ice
eéired( 50 'Imfy “"‘T‘ﬁé“ ‘ae'P? ﬁ’i‘ia?ﬁ-uf"é cjarle pelysiylepp sorbitan
morbeMaE. al‘hctaqmawui;bnmlhylhayaﬂmtcahﬁm ohla mrmpft@ﬁmgwmsﬁﬂi as

on der e ressur
ety B Brot 9 R PR A S BB B FoRE e 0 Sl ens.
ﬂavmmgdss tﬂh@’bl' Pvegttoing agahisgSich as m@@@@. sadeBO R 6} Siperbants).
nar
[001&(]5 ??"324 ngnsmns may be formulated by suspcndlng th_Foacg'vcsrgﬁedlent in a

I't rophenoxvlimdin-2-am ne ti on
veggeipble @} (sucB)LﬁsyLrach:s 01I olive oil, sesame oil or coconut oil) or in a mineral oil (such

as Wo{d2 pareiAy, 1 -Thenbity: a@ﬁa&ew )ﬂta% ralsdi d@ggawhqarcm ggeﬁtls&h as
. 1. C or onet nhane was added
boedhax gty oyl WEARDL | St AP SN U B e o6 A3 Aoy, and

flavbeingy agzeats e beesidéd mrpmmd'ct aIpBatuhis oebprepartticat eThesencb®ypositions

e B P Ml Bl P B DRk Rk B BIORHE o o
00383k par aPispersiple powders and granules suitable for preparation. of an aqueous
susphfido By B! adﬂhﬁhto?%'fb?%%@l]% dohtattaRObidive- W& tdftRr with a

solution of 4-(2 ni tr gphenoxy) pyri d -am ne

dispeyying jorgvetiing) aﬁ?ﬂH ﬁuwwdﬂﬁd&%rmrﬁa‘ﬁe’“ '?SPrﬁﬂ'vanWés Suitable -
d:spadd@dms%uﬁgt xdnflodnd 1 GisPen( 2h dﬁﬂts fupd lepuvplifitd by those already

| reactta e 4 After,stirrin
merfipn 356 . AUARCHAN Becitis s ad ek, Al Bt Gt e,
mayola,!dq]:te@d%smtth wat er and di chl or onet hane, The aqueous

[ouéz&m Lhach&d Xtﬂnﬁl%siﬂb 'Hf%oﬂ?énhéﬁ‘ fhadAflo be% the form of
i ned o

gani cs were rle and concentrated under

oil- i\'lémseeeﬂmbmg s Uheoilymhasepnyibg geregrand ectih sieh2s glivgilen ataghis oil,
or ahidvarisl, tshen & RdeRdm{1O1ifAd BaraffiB % adSixfubd 64QhyY2lthe@V Suitable

cm%%aggft% FEYP% ﬁr'ﬁ‘?@ﬁlﬁoﬁ‘aﬁurﬁlﬁ°"lcﬁﬁr‘aﬁfﬂw such &8 gNFP PERcie or
gumltrdgadaiity, ﬁituﬂmy‘byd\h&rmﬁmﬁt&s subb afisoya lbetni, X0itldh, esters or partial

ey M) by Rl SRPRERR R (R ORI ey v

carbon (0.116 g, O 11 mmol p7 After stirring at room

t enperature under a hydrogen ball oon for 16 hours, the
solids were renoved by filtration. The filtrate was
concentrated under reduced pressure and solidified
under hi gh vacuumto provide the product (0.51 g, 97%
as white foam [00439) StepH: Pr-vacati onof

N4- (44H i m dazoll. 2-al pyri di n-7-yl oxy) - 3-



met hvl vhenv11- N6- (4 4-di nmet hyl-4
5-di hvdr ooxazol- 2-yl ) qui nazoli ne-4 6-diam ne: To a
m xture of
4- (H Lm dazo[ 1, 2-a] pyri di n-7-yl oxy) - 3- net hyl benzenarn
ne (0.124 g, 0.518 nmol) and 143-
condaysaﬁxﬁr producth crr&hh;duamrnﬂ)camtvhw EHYERE Dkide )swdheas ﬁyeﬂﬂv’lene

2-
sorb1 Srn%XI%ate JEE? g}él)]/l ace %syﬁtmﬂ%%\kgrﬁnéglg ca' n pEescrvatwe

agen&m d (1 m). After stirring at roomtenperature fix 16
[003B9]ur S RE¥FOGRI YBGR n?d}%q!'oﬁnglawa%ﬁ‘ SWestbfin@REbntsRE YA fghﬂWol

lid was coIIected by filtration, To a Solution o
PmPP"I‘r‘P% BhicBle LFOE bitg} sasBR AR Ph SHYHRESS( I"“‘?‘dma)) aljR sCoatiie d. ggRyJgent,
prcs&h&tﬁ&lﬂieoxér% ahdfdr golofinebéntmol ) and NaCH (2.8 nL of 1 M

Iut| After sti t roomitenperatuyre for
90338} 1t o Wbpartin Bl PSP PP, B RGNk B péetg dneredien
withexdvitatde eh- -ivitatingetxvipient Get itselid woochnary Eneeaturks e diquid at the

r ' e heg, ..
. vooud] etRkeiche Nl o P Bl Rortt e O feduub o BMEat W Coiable
excipigrfs decdudsy &ers gramplerheocgse Ppgsy d@sm@m glysalyr dicwgulations
suitabied f3r esgixydj aaflisttieh MIBEd @e&ﬂ@& iagl %eish%pta%ﬁéﬁi o(-&né.ogels

pas e Ly St RS R RSy 8 3¢ B0, g suh

carrigesadarg #novii-h; ﬂlc]athoHE)appmﬂ'laﬂéB (s, 1}1), 8.00 (br. s,

[oﬂsh?P » 1)1%%.791"’5 r%llﬂa}:i 39c$ % %;Fsl r&\ﬁn%ts"%lﬂs Z-d5a% %J% or oily

solu‘(ltmg or pyspensionss n’yayp@ncrgllm obtzgnegjay(fgrmuﬂlmg an aetlvz ipgrgdient with |

a coﬂv&ﬁox(ab rtop:&allyzd&eptabfe 18hik18 or aﬂlﬂe}nt uélng? Borfventidill procedures weil
Exanple 11 HN t'l-y N444411

knowm 48 #1-az 0l of - et hvl ohert V117N6- (4, 4-d i m et hy14,5 -

[00386]1ydr Whﬂ& Ydrl edrisdeazsll adnendrabiot niaynhbd m ¢he form of those

ono N- 42 rret
m“%lﬁ gl"hﬁt? f)ﬁheno )5 @tkf'%iw“ {O%hzt}sff’l OO?IP%rXrS}ﬁ’:ﬁ P fhs.a
{00383) ut | diorrohlatens2suibleyfor 4ntmpt-linmnhen@xyéspyradmimsmm|on have a

partélg?%r}g éz&m%?e i tﬁg r%l% er‘b' l) o' %0%&%‘39 Igmgl%iﬂk é:ﬂ%ﬁt sizes in a

met hy t hanam
rangg bswﬂﬁhﬁll)a“dlﬁlﬂpéﬁ'cﬁé'&ﬂﬁ ﬁﬁfW“‘SwﬁcF%? such $§/0.5, {1 &0 microns, 35

mmm]e(wgewms i§ QB aiMiErad 6 rapis Ghalb@HUGAARRS BMaLpdshge or by
rlgl\élglrt&lgf‘l gﬁ: %{)lﬁ"tﬂ %o FaJ.s[ %drlégc]i-n tf?es algeao i? sé)clsl Su!ta%?él én]n%atlgns include
aquedud @ 6ibt dolutiods of the aptitvenadefidiz, Fotnnlaives efitebl-for aerosol or dry

?%p&’dhl xﬂér&%on Tﬁ fb{ﬁfé{ﬁa@? %Qoognﬁ@%l U&dvgng.oﬂﬁl methods and may be

delvrﬁmdrwﬁh@th@'@srwpa Pacgs ek By FaTeoePRis Mercfoforgarsyyl inghg geatment
orp 1Ax.4d1sdmwmcr(b5dﬂuawwas added pyri dlt Ee (0. 54OI
su ni c acl

nitw [ OX
[003(88]_ 427 'Ble @a@eacrﬁ%?ai dtllons Fr Trw.gatﬁ)p rfBro ﬁpphcatlon may be
packagedia raadaritty dforay? d@utisg updrethp rediop ivkall for wérsinistdring tieddrug.

i de, ! s : 9 . Whi li d..
For b5 Yoplsle 6 RARTdy o iidioe ottt B3 NGIa8 bifin e
pharsracatickl rigmitudatiohan pn epprdpniaée foom. Buiizhdd eontainers my well known to
thosb SEAIB] ﬂgp{ggdée i ohudPHERGN) dhln s SbtHbAGRMAL ol b)Y blflrs,

met hyl- 5- (2- net hy1- 4- ni t r ophenoxy) benzor d] oxazol e. M5
APCI (+) rn/z 481 (Mtl) detected; IFT NVR (400 MHz,
CDClI 3) 89.58 (s, IH), 8.93 (d, 1H), 8.49 (s, | H),
8.38 (s, Ili), 7.92 (hr. in, 211), 7.67 (br. s, 1H),
7.47 (hr. s, 1H), 7.19 (d, 1H), 7.03 (cid, 11-1),
6.79(d, 111), 4.08 (s, 21-1), 119 (s, 3H), 1.28 (a,
6H) .




Exanpl e 12 N6- 14 4-di met hvl - 4. 5rocHxazol -2 -v11

-N4- (3-nethyl-441-nethvl -1 H benzo i midazo |- 6-diarn*

e 100443] Step A: Preparation of

4- (2- met hyl - 4- ni t nohenoxv) - 2- ni trobenzenani ne: To a

solution of 1-fluoro-2-nethyl-4-nitroberizene (102 g,
ampdil€s, sty bagyd métad rylivaled; and rhepliken olhe( énkiheg ma'y4alsb mclude a

el s RN (& Bity B n 5P RERE R ESRERE BERR ok
wdire T eoUESTBS BIPPRIEETPeh Adekeb et KSGHES tagngpntes of the

conthinbd eﬂ?ﬁdabeTHﬁy BIs8 GrichidE AbSiop@se %ﬁl’ﬁ%ﬁj Vel B3 rMEbEIns 3 also be

air-dried t rovi de the_product % 879% as dark
packggtfq i umt-dose or multi-dose containers, for ex e seale ampoules and vials, and

may| i30z<réd St erf&.eﬁh‘-diﬁrﬂr(&ljdpbm@éd)l-cﬁ'ﬁd hgnlraéulflﬁg welyhthd 4ddition oD the
m"% 33?&") §&eh *‘E°Q§%?§a%gfe o p B e Rialy FERCR, v

aFregus injection so uhons and suspensions are prepared from sterile powdm’s,

gmﬂreé Knd'@BlQ& |ofﬁfeﬂdir{drp?&|1étﬁly})&¥3r‘b3d nPrEfeQ-b@_{Hi? mnﬁ@a@ﬁs are

ngu 6%1 suI ate éF pi
thos3 foieing ﬂt%aﬁwdwt g 2hor 9 pbaye reshider mwmpﬂate
ﬁacbkfrttﬁdsrea‘tmfrthe agivaingrediem. t enper at ure, the cooled (0 Q

ex (r:falct ed vm?'('{ #’%‘ V\%ﬁ%‘%lol H’t" éi'('}gﬁ’ i Bﬁﬁgonorzoﬁ Hling 2

compety]é rof iaemulm § besgthey with mpfeﬂ naem danbfn theretog | Wé@terwer carriers are
. matdB &Rl o He%%se &%nﬁﬁﬁ&ﬁfﬁtﬁ@&%ok&ﬂ&?ﬁnf rﬁ@’&eﬁhd liquid or -

) pressure. ] resi due was chronmma. tog .
'_sasceﬁﬁ Etﬂ%‘?‘éﬁté‘t Ftaﬁe) oty Wise oWPTE ©F t2REPRP d‘ﬂc‘t"e (Vfteyeﬂrg art and are-
comBﬂtﬂﬂe with @24B{Singrdlent. Priepavatrinary @inpositions may be administéred

waawghy éggt’bgag%ﬁﬁ? 8%“’?3 IN1- nethylbenzene 1,2-

[003%0et hyThedanidunief i ehmgoyridtafhik emeriyan- @atmsmombtmd evithr orie or -

: 7

L G G i

su Jﬁ%otrcfted eﬁe"%'ﬁét?f fide dlerder eooqrsitiops theyfateoRfetin ipistration, the

" di pbcﬁhb’n. of e BInfdine dﬁﬂsthfa ididcastionl XN tphgcrdibihg PAYRCINAS In one
ncetg %t E%&E@I ﬂg'g)?u?r raec%%?g%g 4)6 Suug eb}s%d En?s\{érgt?tot ahtgammal in -

nwdzthg:aotgl Admifistratidnyin toab kinbedih et @beuss in an amount betwéen about 0.001

m&"ﬁé W*%%?’S?ﬁ%%%“pﬂ@% PR B e mpedipent
tRGOGOCCHTS i 215 APl Py twiers0-8l mgdi) of SUCY Weiflrta o A angke of ,
bod)( F,{H pet dNdn k&AL ﬁﬁmh&s JRbdgd XevkR belbwiioSver Whl 8F the aforesaid

cooling to roamtenperature, the mxture was dil uted

mg\ﬁd‘i"éfrb"('_“t% than) adeguate. woile pthsegsaristil largdidgsns may be employed
withoutcandignatycharnifobside offeat, erovivied pat tuch latgee dodee bredest divddedrinto

o 4 ST DB AT o) Y0 LI e

of ﬂé@m@mtlvraeetj deme regilre@u Geed Clmgngas Adrleing Holprr’@v-'t @& Gomprehensive

Medifdl mtmtf?? ch [@QMZ& &t Bfttorikt B8P dnSHan‘“rEs'B'on
1-- v b nam ne: To a sol ufion of
‘Wm@Uﬁﬂeﬁ YegeomRaT ( ) in methanol (10 M)

{00395 addegt invention furthcr provides veterinary compositions comprising at least
. N-(3-nethyl-4-(1-nethyl - 1H benzo[ d] i m dazol - 5-yl oxy) ph
enyl)formamde (1.70 g 6. 0% mol ). After heating I o
reflux for 2 hours, the reaction m xture was cooled to
roomtenperature and diluted with water (100 niL). The

m xture was neutralized with sodi um bi carbonate and
extracted wth dichtoronethane. The organic sol ution
was dried over Na2SO4, filtered and concentrated under
reduced pressure to provide the product. .[00448] Step
F: The title conpound was prepared according to the
procedure for Exanple | using

3-net hyl-4-0-net hyl -1 H henzo[ d] i m dazol - 5-yl oxy) benzen
amine in Place of
3-nethy1-4--(2-nethy|bertzo[d]oxazol-5-yloxy)benzenam
ne. M5 APCl1 (1-) mlz 494 (M+l) detected; "11 N11411



N6- (4, 4- di net hv) - 4. 5-di hydroom zol - 2-v11- N4- 13- net hvi -

4-0-methvill-imdazo(1, 2-

ali wri di n-7-vl oxyl phenvl | qui nazoli ne-4, 6-di arnine 95

(00449] Prepared according to the procedure for Exanple

10 using chl oroacetone in place of chloroacetal dehyde..
one MotivPGlgrédignt Mz aBO4 ikl tdetiect el d MetbribVR {ahQ0 Belzfore.

8 (S, ' 7. 87 .
ver b g o b b B gl e Bhpgon
mayehe7solifidiquid |4y  gageons matprials Miich are @ohefgise Mgyt orpacgéptifbis in the
vetel?iﬂa]:‘zé art %34%6&:1%’“52’3%?9 w:til( zﬂeg)acp?e mgliéél?cnt @ﬁ%%ﬁﬁé’n?ﬁyﬁobnﬁomgons
may pp meﬁfqean’mtw 2“151’ or ‘bY W;‘?H‘Fb‘éf%“z‘bfl‘mwz y )qu i
[oos!zmlzgl 1 Tl&aSarﬁmﬁrt @tf ﬁrﬁoma@rﬁgﬁé&s]l&mmagasﬁmtm@nwﬂaf one or
-ChnI.0r0- o- - e V ni ovr) dl ne:
morg ERCIRGT B PSPUR AT SpBEe B B St Y gasig e upon the
subjeqt | treate}l, thedseK@RODL(tHe IBorderSEar. @omdmh) thenrateDM:m(lﬂﬁﬁtmIO)L the
- 2. ppt t
g0, 0553 ieluts T ROV (ol o o
embpdiment, 6ﬂ“'Fﬂb!€t G ce@@?'é’& of Formya] isedminsiered i amammal in
needPRere6f] Amhmusﬁaﬁ@f inad eRKddimedt ©doutd tnfhnednkmht BeRéentaBout 2.001

.~..Jhe organic r wWas hed with . bripe, drie .
ma/hg o b it e frl b S e SR E St et o LR o e Gt
admpnigston eccus lp o wmdent bitsvepr ©8 vgtkgad bpéy veightolabout 40 mg/kg of

' bod%Ql h mes soﬁE %@ &-L ' dﬁ%ﬁgl;lqlvcls below thc loger I_Fglt gf the aforesaid

i4-nitrop enox di n-2-
rangg gpay: hegpoigfthan adequale whﬂe in other cases still larger doses may be employed

'with%ntc‘dabﬁﬁ I(a?rhfi@giw&ﬁ‘&t, kdvide® hﬁﬂﬁféH)fQQ’JrldgéeB %m(fiéét;dgws&g into -
an a
sev s'av'gggseg girgamp 8‘%‘“ e 28 P B et on s
of akﬂmdlsMEBor( @nd dosage r&lﬁ& m&mC}qapthI B3 h'edblun'g % of EompFcdensive
Med}c QLH bm}s ( N 91:00| r? gf écﬁ rlglog(]: r P&E nuigress 1990,
Ih or odr s R

rrre Lo Plre
Whlﬂuaﬁvelﬁpalat acbrperated 8értin ba refgrehcehr oi nat ogr aphed (10%

[00: }hano}mT%lgi@i: ﬁA@'i’Uﬁﬁ provi de the product )
g}a The title conpound was
[0033fkpar et BRCESF GMmARHimENt (9% éhep\pb%afa o8 gl gk mpHEcYre. of kit
mn@ﬁidgmda?smﬁmwﬂﬂewa&ﬂeap&mmwwf dediribed uBoNei€protiided. In
0 ( - ni.tropheno ridi aM ne
+ one B K s orfi: BBRER CPURERRE L0 ML o »
solvBivBDe@Bglitd orSghafeacedtivdl)y a@eptdblq salt ¢ p@dnag. tﬁ\ircnéfs Tlid—but may
ﬁm.l;er %ém%ﬁse é‘-@bsl ér éﬁ%k&(@é linsert: on%@ssoc%teﬁ%v'@m&e c)%ntai'n'éb The term
"packaRs mquz[}s uspd g:orc(i‘d to @ggzp):tlon; cgs]zor(:gnly gnﬂp)icd . cgip(nyrc;g Pagkages
of therdfeuti§ prédulbls, that contain information about the indications, usage, dosage,
administration, contraindications and/or warntings concerning the use of such therapeutic
products. In one embodiment, the tabel or package ingerts 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.
[60395) In one embodiment, the kit further comprises a container. Suitable containers
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Exanple 15 N-(4-11-1-i m dazof OY
ridin-7-yloxy)-3-nmethv In henvl)-6-(2-nme
t hoxyetttoxy)ou inazo n -4- amne [00453]Step A
Preparation of quinazoline-4.6-diol:A mxture of
2-am no-5- hydraxybenzoic acid (19.64 g, 128 nmol),
inclulie ,JobextihpRZbottdes( $ialsPsyfingebIRistEnPack, etﬁh'dh#)tcﬁ&ﬁﬂldﬂ 3@ bé Sormed

te t ha
ﬁ'om a i{anigf c? ng@it%} shOlEI I‘ESS Elg%fotr g}agt%og&bgoﬁtgmge %/ H?lﬁ a(oompound of
Fomml@d ar & fopgtlation tthareaf. Whitheis sfbdtige \ﬁﬁrstreﬂasm ete i tnirecbedses or
disordeds 'aﬁl':‘lghd %@Q:ﬂ&ﬂd@ﬁaﬂh@@ﬁ s:tthG ROy QxR A, tﬂ@c&n&%\er may
product , white solid. [00454TStep
be aPr‘éﬁ%’F%&‘iso"‘f?]‘g‘P" 4b“Sa‘2fr 6)&’9‘&1 GRY{AS 8| FIOPPeL Piereselde dived ‘W’Odm“’
injedtioh dedlej. Of ti t i nazol i ne- 4, 6 di ol (20 g, 123 mmb6l) and

' etic nh rid ated t.o0 100
0sBiF ' TR HR e fE Jut, Sriprte Sl St PoBTT g o e
comp@oh qfelﬁqm_nl;t llraed ifC pregeR Othe Jsecand rd;hmwcyutmdkj@rmubtiome For
exarh 1@ WHef) rmofrwwa& Q%nﬁ’ %b&trﬁﬁ%@ﬁéﬁﬂné h 'cB.%Pn&Ed obSRGHa 1

W th cold water, dried un acuumto |
and pﬁwe@wwwu@rmwlif@nzﬁwdﬂt @s:%ﬁ'r&@ r pRPRrispelitegtipns for the
SImlﬁlﬁ!hdolds, Mloslts Ejpardte aaﬁﬁﬁﬁftﬁ?l @T@r@ﬁrst ancli s?cond ph?rmzceutlcal
or oqui,nazol i acetate: To a solution of 4-

°°mﬂ‘§78p°8§( %‘ﬂﬂ'ﬁb’f??géh%%acet ate (12.0 g, 58.8 nmmol) in
(003871 onylIn abber erebddifient] the Wdts ascdslateblDNBT (H2. delivtsy . of Ablid oral -

' forrﬂeo‘rf}talcﬁ dg& &Jﬂ&lfa Ig’ L@%%acrlét@ b Ea%?lﬁtt.sj 08, i1 ki b6 de a

concent pressure and azeotro e
-nummrtdﬁumbqlqaée?é Whﬂﬁﬁmwwrea b ing terdoseeey ong@%m the order
of tlﬂfrfthHcH @5 Olh GxarhPle 4% Gkch Bt 180is 2 "bas@GgERAl aﬁﬂerlpaaéaua@en -

R TET  STC T u——
dosage fenat. elf (&Bed, r@nemor&&ldrmm b9 pravided, for example in the form of numbers,
leuef's %F?ihﬁ? a%?r%} é% v?&hP Eigﬁdﬂg :?rl ocféé‘ ﬁaﬁﬁg‘iﬁehé%}glﬁg l%l%”é&%mt
_Sche@lﬁamhlcmféaﬂwseaﬁan é¢ hdjmnlﬁmedZ hours. After cooling-to

(003980 T SARE GG Qme teh:%o&l&@&' B LA oY‘@nﬁmﬁQ&tﬁr‘é%@dco}Hpﬂse () a .

filtration and washed with i sopropanol and et her, ]
first spnthings; it ecorpRouRY PL Herwl konismed thaesin ed prideratis (9 82‘%?“"
contﬂig%rf‘igfyﬂs -SCCOléd Bharmaceutical fo?nillanon c(in{nmed therein, iwh;rcm the secémd
epE brepar at i ono im ri
phages i aIeHo R CROPIRb Y | S OO Ho U Fie 6 | Fariple
antiteyperploliferative @ﬁtw:ty Alternatively, or additionally, the article of manufacture may

furtiftr %&ﬁnﬁrgse 3 tin g&&xﬂl;c} o%mﬂum@' 3 glllamecthlicgﬁy-)aoépmblc buffer, such as

am no) qul nazol’1 n-
bactpragtatie mats-r iﬁarem(esw RVFR, nlwsnhaﬁsfbyffprﬁd lew( Ringst's) sajgion and
dextBA6 eslutfdiom| lmam f’ﬁﬁ?&rwam J&P nraﬁehhs d&flﬁaﬁﬁa drh rardoH?net?éml and
user <29 or_seyera our s e precipitate
OB SHher STy PO TS THELHe AT REFHE.  The
[003}99]ec:| pllhateﬂammhal e ehdingitst whepein hed kit tchmppises da camcsBidn of
4
rorfy B2l Mty B pact, 1 RR BT LMGRE s o TBRLPbrBuAY e
separate mp@smmsmmy@t shdixidya batieaoral divided fmémacrket, hpweier the ssparate
i VA i
comgésrlrtgbtnﬁé\ {;E&gh%am n%gdqﬁfﬂﬁg ?%Hg% ﬁhd?vﬂé(j%?amer '{ypéc?ally, the kit
mol ), cesium carbonate (18160 g, 4.91 mmol ), sodium
i odide (190 ng, 1.27 mmol) and 1- brono-2- et hoxyet hane
(150 ;I1L, 1.58 mmol) in DMI (10 nmL) was heated to 80C
for 3 hours. After cooling to roomtenperature, the
m xture was partitioned between dichforonethane and
wat er. The organic | ayer was washed with water (4 X)
and brine, dried over Na2SO4, filtered and
concentrated under reduced pressure. The residue was
chr omat ogr aphed (100:7:0.1
di chl or onet hane/ net hanobtri et hyl arnine) to provide the
product (365 ng, 65% as foam To 325 ng of this
product dissolved in nmethanol (10 nL) was added
tosylic acid nonohydrite (280 ng). After stirring at



Exanple 16 NI) N (44Himidazof 1.2-abovrid in-7
-yl oxv)-3-nethvl ph enyl)-6- (cyclopronvl m ethoxvle
u nazol in-4-amine )00459)Prepared according to the
procedure for Exanple 15 using
(bromonet hyl ) cycl opropane in place of
comptisdsr direotichs et Hoxadetitiainaion ME tHeP@paraiezcod@8ndokdt 1 The kit form is

o 84l 0 D, P o gy Yt

differgnt ggsage fgms ((;8- 1qra!, argl- prepiprph), we5@n(lwesm) at diffgreny desage

mten?ahﬂ,. odwhenYigafon &f thB)ndnﬁdtﬁBco(‘lg)oneHs]of thle conididfibn isCledifed by the
, J= 7 Hz, 2 Hz) 54 (d, 1H, J = 2 Hz),

'?Ep%léf""“é& J 7 Hz), 2.11 (s, 31!), 114 (m 111),

0.59 (m 211) OHIGIOGRIAL EXANPIES 17
1E1- N-f 4- (441-1-i m

i dazoF1. 2-al pyridin-7-y ox Il“é met hyl obenyl ami nol qui na
zol in-6-yll-4- BGRREERDE Zntymetipdissays enar ni de

[0046() 0460]‘[‘5&%{6 ﬁbsgﬁmﬁl&p4ﬁx%&m ﬁﬁt&'&r zﬁ'c %ated by incubation

2-am no-5- nitrobenzoic acid 41
overi gl o TR ePHEE S (00 Pey 0on SRS gl kit S8R Ty 41
(Pcmqsmrmneyﬁahmw:&(ws an0) MERRPEPhoPhdid Hulfededlsalird). Excess
[S olin m xt y .oom t. [ o
PGTWQ i mov?do‘{)} F%li_l?t on, an aée Is vgasﬂe?h ei%e rtm}es wn%qpasﬁ% H'er(raga Yo
Twe_efno‘m i PBF)- nﬂb@bnﬁem@omwlpb@mncﬁgl tQQeLLLp«pfoﬂmM l{IEEE@; (pH 7.3)
oom}éh 1@3 e‘nM tspd@itifnO© emm[[&ozlﬁlm &RagResilzh edmm A QIM sodium

| oro-6-nitroitul na20|ne To a solutio

crtheyadtien | YD, BIPo ggotphats e O AN GGFR. (epiderma

growkmabtlysr N_cépﬁd?p(Bngm Rﬁ@h\cﬂ E.gh’oli’drdi}&:s (the.) P‘\gmguth %eaﬂg PA). The
nT Nol, | o a .

comp il By (R SEBGAGAT R eV B B RaR St of

abouCl %0 Phdsfotylmtiors is initiatedvbx the pdditiemsof @diFced incabated fond@ minutes at

mnmﬂ,g fufd. P fg&% qeagg&@. tgﬁ,{.fm %%ﬁwﬁ&@m@hﬁmm

uene roduct
and E[I'GMB‘E]‘ Segpviph &alt h‘!ﬁf“é rﬁ’ij"f" RMQFGX 1Phospher l‘!&‘f@) PET7is dptpsred by
30 nﬂ:hﬂﬂthW'iQ\XY(b BL per well HRP conjugated PY20 antlphosphotyrosme antibody

t.h I h t I
@R TSR RE Y o Sb AT FTE BP0 k) (A9 10 245870 imtth B o
0.05%ki D#&cﬁ 1206t hBBe/Anhboﬂ)aﬁmémc(de) bivaspirdtidh) andtheqte th washed with
: - | d ' - .
wasti il P e BRI Sellods by g aadiipy o100 ut g well TMB
Micrafvpld Perogidese iy bstaateg(Kigegrard mdrisay.sGaithrsburiex M) eangestopped by
the &fgﬁioﬁ st l@O q.LLCp@rngcli ithg gﬁ&&im&%:&%t&&@&&ﬁ@ he cheddurdy by

di chl or onet hane O rrtL) to provide the product
absoghanqer b 4| t | The soI id was suspended in

[oo4dijchl o mm&mam [y xdeed usinig@ S0/ Indrp B2 hidradel e domain in

place, %{ﬁgﬁt g“ %ﬁwgl%ﬁc%r onetfggn%rb%};%?%ﬁ us l J '"5 20691 -

1255 drdzpresseld ey glhintaggedwgpeindn Bedhioves ardaRE 0 hmlickel chelating, ion
exchaffeGRALiLALRHisioR cRbRYogRple product (7.05 g, 78%.

[00402] Compounds of the present invention have ICso's from less than 1 nM to 50
mM,
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[ 00463] St epD: Preparati onof N4-(4-(Him dazon

.2-abriridin-7-vioxyl-3-

nmet hyl phenyl ) qui nazol i ne- 4, 6-di am ne: ToN- (4- (Hi m dazo

[1, 2-a] pyridin-7-yl oxy) - 3--

met hyl pheny1) - 6- ni troqui nazol i n-4-anine (4.665 g,

11.31 nmml) in ethanol EifpeB) was added Pd/C (1 Q).

After stirring r at nder a hydrogen

bal | oon for 4 h%tIlullalr RENBEHBMIE, iltered through
[00403) i t e Ehwd celhdars pdtemts wE rcemprigiie ds winedsured hipn ghe (ibl@iBitien of
phosg173 latbd SerBd éé-@xrbﬁé}‘ i F}l‘fo Ut ?l% %%roJe gyf‘&fsgs erbB2 and

sure to oVI e g uct (3.89
consir@@q;gnpg kigh pasapleyghyplp-$roR2-oBT474 celis are plated in 96 well plates and

inculdeeld dhefribinfRl ISR IOW)| THE nekt @R WHe fddiud isteplaced with serum—ﬁee

e R b U5 e oo T g b s o

lysis(bl B aﬂﬂﬁm @ chdeC. Ohaled bnditlardfied ﬂysd:es dre/ heDadigd to®B65981 plates

that @J?l)gmgg @r{]\g’rﬂi-gng’ b?nrfy)c(’ tpllljérgého\lal\gﬁed é%? cﬂ%@t% %ta%hgsgho-

moauamemmsezah&%@wf gpmpoungs of the ntesqnbtrapntwalmhelcso s of
|essme1 i dhisRgasol uti on was used wi thout further

puri atl on. f00465] Steg F: Fr pandi on of

(E) - N444441 1-i m dazof 1727 |d| n- 7-vl oxv) - 3- _

nmet h-6- 1 -4- diQetiilr BGHR phosphttviatiees@ay de: To a cool ed

00l 5 GEV R0 Rosir 8 BT PRGN frocpRiley, porn
(PEGRROniwoA43 Lsus ing which ovaekp(edseg BGFRniGedly o plated in 96 well-plates

and m%ulﬁ]:egyﬁﬂ' g'Sr}ugaﬂdW/k%?COz before being serum starved overnight, The next
met hyl phenyf | qui nazol I ne-4, 6-di ani ne 5

day, GoRpPOL ArRRleq o SAND beloR 10 QY g T SR Cafls are e by
the addifies bﬁl,ys;_si_ ﬁa&w&ad e&zmlglm °C.1 Shawe aﬂ@aaﬂmﬂﬂaa{c@ afeliGen added
Xrure eaueus ayer, exir
o oBegh Blges SR oot SRR B BP GO hdvE ey o

_phoaph@t}aﬁdmzmbtﬂndsmmmmma under reduced pressure.

The residue was c gﬁhg
di chl or onet hanel net ano%mséo 1.5:0.01) to

[00488ovi delnt prlep to dipstrate e Aryeotivggghe fatlopme fxa_w}es | @ Ancluded.
vf!:%& fz% Jo b usltRfsRiol @kt umw&a QQdMﬁlat, m@@@le%}wé;&o@ﬁu& &e only .
meagtito f“ggils“l ‘V&'ﬁé‘)"}% %@d‘g‘)" 'QFF"“SJ“ °45°P&5H21 "218’(’ d‘s‘ Wik feoggpize

that Hife) cherhickD teactichkdescibedGal, bel Hadily atatedizg preﬁar@ﬂ(ﬂmbbr bl other
114

comp%)ngs &9 H'?J'?Wn%fn'l_,ﬁnd tl:@ﬁn@(: dnctt&:%@ far &rzﬁwﬁ th% c%pO(nads of this
invefign ar¢ ddeBrckliAd be Nithia' the soBfie df this invetichs , FoB kyampiies atrcpﬂyethw of

R 1B cdmpound rding to th i b fully performed
non ﬂ% IHim ccl’ az%?chngl per n ﬁ“%’"y'f’a” y€)= S%wcr?ét hyl phent h

modﬁ%ms ApPAEI 19 thosredlisd dip tha "“‘PF -BphY apurmiatefy protedting mterferms
groups, 1B QiKY QR hdtable la@abks Kitbwh Rrifle £ othef thad tHed dikdr®ad, @hdlor 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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thieno[ 2,3-d]pyrimdin-4-ol (3.0 g, 20 nmol) in

gl acial acetic acid (40 nL) was added bromne (6.3 g,

39 nunol). After heating to 80 ""C for 1.5 hours, the

reaction mxture was cooled to room tenperature and

poured into saturated NaNCO3 and ice. The solid was
[00408) t er el thevaamplis \dtsbd‘ibeﬂ\/hélew wabesk ahdretle lm’hcﬁl&d)‘dﬁ thapbatres are

set @Eﬁq#woﬁégg% t Eg%f fgrﬁp‘ﬁlﬁﬂg“ m dmrnercla.]]_supgliers such as

AldtighoGeenticab (sppagy, oﬁquwiemmlmr Mﬁ}@id@S apd gvere] gsed wiitholit) further
purii@fioR dRiRds RIMRSRIOT HicAeny ClhMyhrb@urar (T, ﬁfﬁ-ﬁﬁnchﬁ%ﬁﬂaﬂﬂde

to 80 C for 1.5 hours, the reaction m xture was pour ed

(DMRY, sictigrompethang (BIMDR dighiprocthane Tﬁ?&%oﬂf"ére%sdwqﬂf efdy, 1.2-
diflubegthest wére bumlaisa!(frcaiﬂdlddbh G uieQedd bettlésthd Likrd apreodiat

064, 830 as b 20 I |
[00{]@% 468) erlse par T, ono f‘ﬁi‘? ﬂon{s '_g|_enerally under a positive pressure of
mtmgdagntﬁrgoll;prambw drfing tube (inisssgthegwise stated) in anhydrous solvents, and the
reacl& ek %&V%}mg]}bﬂmt \bilﬂ'?gﬁLer%em ?&rﬁmlﬂoﬁuémﬁ%'smﬁtﬂ& and

a solution br ono- 4- chl orot hi eno[ 2 pyri m di ne

reageqys QBWEC g warRy@s oygRgiried and/or heat dried.
[004b8) H- i m:aaﬁ’ﬁ [chrodmattigitiphy #hsdofic h @ Bidtage system (Manufacturcr Dyax

b 1 .
congrBR ey R 6 Al & ol a0 o e ot %éfp%gncﬂ%a%esm H NMR
specti® Wirk mtqrd@l Giila Yariol instruafetteopefatiag #tri§o thdHB0 'IGNMR sfeftra were
obtah‘@&‘ les Cﬁ(ﬂg éﬁ%%'d? ngrB é‘rsglumﬁé (Wa&ke%din ppprw mng TMS as the

I sopr opanol | di chl or onret hane. organi d 'sol utioh was

rofergnece gtagdter (B EAT} at dher el m@w@@as preaseed, tise following
'abbr%ﬁ&idi’thl@rd/\ﬁb‘éd Hfzg L gr@wmes { @Figiel), e.at(n%pn@, %S/c(broadened), dd
P !

(dougff Eﬁ%:ﬁf et at ebﬂ The cr ude roduct was

’é‘f)sé3° ing corsfayf yh & given, are Teported in
HerelHymat ogr aphy. M5 ESI (+) nilz 452, 454 (M1, Br
pattern) detected, Iﬂﬁ‘}“‘é%q MHz, DMS0-66) 5 9.69
(s, IH, 8.63 (d, 11- 1 8.52 (s, | H, 8.10
(s, 11-0, 7.94 (s, IN), 7. 82 111, Ja-- 3 Hz), 7.78
dd, IH J =3 Hz, 9 Hz), 758 N, 7.16 (d, 1H,
9 He), 696(C|d 1L, 2 ), 6.63 (s,

a
) - N643- net
ne 46CI|am ne

#n-2- yl We )qu nazo

(

J=

IH), 2.19 (s, ',;Exan‘p .al -144-(4- (i m dazal
2-al pyridin- oy Iohe

y hyl

i

[

2

100408Lr i di Srem ty Pigpars CYANOHA ] ; o
mixiuRe &f0. ﬂﬁﬂiu@ﬁ-xﬁtr&ﬁﬂzomimé) iﬂ)lo Té—|F/ ’@Chﬁrﬁéweﬁﬁtﬁn&m{eﬁmxﬁq N-

sl e L R, i Bl T G0 e

mixtuepes abnuaa!:rdhﬂr uﬂdch owuced8ﬂ%smﬁ dnialisolved i diwhkbromecthane. The

n . dde he.reactd
=G R B ShonBL S o sPloloa B8 U oG BAC e Bt e
conegnigades) ydodediced n@&s)mtiﬂ)'r& wplBtztﬁlrreptaﬁdem podvide the product (35.0
g’g%@giﬂ“}—gdhm dazo[ 1 2-alpyridin-7-yloxy -3-

34



nmet hyl phenyl am no) qui nazol i n- 6-v11- 142- hydroxvethvil -1
-methylthiourta: To

N-(4- (H m dazo[ 1, 2-a] pyri di n-7-yl oxy) - 3- net hyl phenyl) -
6- i sot hi ocyanat oqui nazol i n-4-am ne (0.324 g, (1763
rmol) was added 2- (nethyl am no) et hanol (0.115 g, 153

[0 Ab BY pRbirbidn & N'94-adinh QWsano KilifiRet@formamidine:
BT  e o  g  ape

cyclolenerr(Ro@ i) abd 100 aecatton (3.0 @)l é prthahat (11()004 TSk for 10

hourgunfé EB?J(@‘%E%&%}:&% The adMailitdtha BRiERER0on Cetite and the filtrate

ovr

was Eeopggyirasgse nbmzyt mgwﬁetmww dre| irgidte 2. %eF | deanstalizpth g Fom
dmh‘i&ré%aﬂd@ﬂgdn&md&ﬁlona_@to @ro‘iﬂle tHe ?R)ﬁu@tﬂ& g3 '969’6) as ]:lvalchgray crystals.

4- (im dazo ,
loog;ﬁhm n“%  Prenar ol
ouroeaa(owi»&dg (@0 76°o)m)£o)uﬂom of

mlw%g?lﬁw"%éwﬁaﬁé?ddiﬂ%w% SRR %seﬂﬁslowf“em Sahute o

solutioro loj ' —mmno-atcymoplmlya-ﬂ\l,lﬂdmmﬂyﬁ'mmxhw €dlar g21 8Dure)) in

THE {l% 1) eﬁﬁé#sﬁﬁm@aﬂ%é %3 ies Lol u%ﬁ gf%n%%o LGRS Epan-1-01

e resi due was
(120( gli lc*hmeb emBHHAAR] mbd msgwmmmmmm AJRy wagning to room

h‘ﬁlf%%%tlﬁ omORir wﬂs"‘&usﬁgd/ M&M&&:um chloride (2
et ect ed I NVA (400 wi z,

8
X24&) fge Eqﬁxblge_gfﬁueops ggerﬁ a'erefwnnhpd Hﬂ‘ )MT E7C2([s) ancj_g_qyll_al)cctate “4X1
'L). Théd &b:ﬁ&mdil‘l)rgan?c BSers Swerd iied dueb MgSEy abd -chhcenBat@b ukd# reduced

prosiil oo fidl s e I8 P b s B pp groc

(1162Dg. 3i#%0) Ntwll@'amiidl al -N6- 4-meth
[004{5&]“' az O&ggnup%%&%o f*l!!@,s-dlh)@;g%%%{}&h %%ﬁt e’Po Asofution
reparati on orm nazolil n m Xture
of lz@érﬁ ipygroxyrheRy| 5BBAMST G048 §5(3 7mme)) iy ethanal 210) m&h gras added
hydnk?{lm dﬁ?:écﬁ:ﬂﬁ:tdﬁiéis W@S{ dTQafhﬁdlt) tmem%ng% raituhqw B hours, the
er ool I n O, roomte ure, e _reactlion
SBiv i QSR ke U ARt e e P S L R e
the MixAoewas exfrivecdswitli dbyl wetsde BiX)! Beedmbinell cigidciapngetre diighand
T‘éﬁ%aj%@%vﬂég.‘é'p uct:l ?ogro?&’}‘%fycr SP8ig, 839 .

[00443]9h| onStép Edi wa,;:na. )2 -methylbdngofd]omazol-Bdl: T a@poled (0 °C) solution

of BHSRARSIAT PR ACEDY s 5 Bl pPEPO0 HiEnas added

dropedBPORY (U3 rldeE POOUS Aftasstintie| s 0, “CATS 1t )md mm girroom
tcml!ﬂﬁﬁﬁrb RG 2t RuR0ME riGtireWfas R with Reutdr SRty Q&Uma;&twg MR ted

cooled to roomteng ?cgture and t({;le cr stals
with- gihylercetalg a5¢ e 1cp PRI AreaneseVerE | 'B’%‘é'ei’ﬂ%f"é'ﬂw
presﬁﬁdfbfprdvﬁﬂlﬂ&ﬁﬂ:d&rp&ﬁﬁﬂﬂ&t avasi:sa:z\eﬂtommmebrbmﬁmmm t h

[‘15 | uen -___: S k
pr opano 23010 )
2-Metbylbenzo[dlogazolsSof (Q ﬁﬁaz |507ﬁ’ rarncﬂ) d ﬂ-ﬁwrg-ilunctbrl-ﬂwgvbemm (a8 g

(0] t o

6.34 I'Ergoli\é\.ﬁ%i ﬁ;?!f%(%§ efg;gglp]%gm Umcu *’lwll@ R&&g%go C for
16 htoule.l 'ﬁﬁMabJ;immxﬁwe wmolemto roomwmmre and poured lnto ice water. The

met hyl phenv1) - 6-i odoqui nazgd i n- 4- ani ne hydrochl ori de:

To a solution of 4-chloro-6- iodQqui nazoline (6.07 g,

20.9 nmol) in isopropanol (83 nmL) was added

4- (Himdazo[ 1, 2-

a] pyri di n-7-yl oxy) - 3- met hyl benzenam ne (5.00. g, 20.9

mol ). After heating to 80 C for 4 hours, the m xture

was cooled to roomtenperature and filtered. The solid

was washed with cold iscpropanol and recrystallized

fromisopropanol to provide the product (2.66 g, 24%

as yellow [004751Step D. Preparation of

N4444fi m dazoil, 2-alpw di n-7-yl may) - 3- met hYl phenvf | -

N644- met hyl t hi azol - 2-yl | qui nazol i ne- 4. 6-di am ne: A

sol ution of

Py - - .. — . ~ Py - . - P Py



a dlQK oa-alm_y ,p___y..rihen 1 6-eth-netho

[00476] Step A Preparation of 2-am nobenzene4, 4-di ol :

To a solution of 2- nitrobenzene-1,4-diol (3.00 g,

19.34 mmol ) in ethanol (100 nL) was added 10%

pal | adi um on carbon (0.600 g, 0.564 mmol). After
mixtaa }lgk agrauacu @ith étﬂylmsa:tatst3 Xy Uhogeibirfed brganibowers wattee with brine,

m xt | and t it e o
d"edc%rﬁlc n'”te M@%’dl"&n er repd uce bﬁ'F esmsflhn% gsst%m\é?&o\ﬁm (fhed[(,%()/omm%
ethylpeaate it heagnes)dd pravidé @t@m!!@tt éq;ﬁ‘fB g, W/dpavdtommqh@f

[004?5322&[ ﬁ (22}* S- Plepard na SQ% Ut ' Q'Hc s’ﬁYSt 20l-5-
Yl%’(ﬁ%ﬁ“é}"—%aér Oa®) c?e'aﬂ@ af 815%’3"64 5'&% WG‘%‘HH 5‘6’88“’"?!)@9““?5&{?]8’@30“’

(671 R RI38 Gnrhél) ﬁ.&uﬁnslqno D) Waflhttdedi mmbamhammlongmbn (30atg, 0.047
S TBE Bk Sl R P10 L 1 X WP R A SEL U Qe
was diligedi mdpthas@vwasvwa@hmﬁm hmMEI reuzhf pamselirs atTher sesidde was

Nabhed 8 pr6¢lde @ G534 B ofieduced pressure
chro - hee prgrél)l&mt(ﬂQﬁ g S’%381@ as redI bl ack

7Ry 146 -1

°YM?%*t'ﬂL Ty ‘a‘bﬁ"%?'[f% X"%ﬁ%{’ﬁy%ﬂ s &%fsﬂ%éw@vﬁ?-é@atwm
@75 ]Jﬂg,20,86ﬂrrlmn)ol] mmmymmtdylbm{am@m-mmmmm(241
e, Oob Nl el AP oo RARUTIGAL POERRE £idh S Sadiood, Ater
SHITIPg&S roguR FHMPEFAfuER T @@umheéﬁneawas @M W shged iththe mirsyre for 30
minud& CTR iRixfugs Was. ﬁlr&lwtoca&mgt@acrwcq;wm& (28&Gﬁ§ 6V kbe,finaw Ech;d

and CONG¢ at ed der red qc d pre

[oo4£ﬁl ne, sg;lﬁ o
sther xag TBG%sohﬁoM,hiftB(l-

hydr enzgﬂ%a% g@f‘g‘g‘@img@ §§E?ﬁgth9 E %[d]nzengr'm ne: To a
yloxy)ghﬁnu[apm@)qﬂnazol|n¢6-yl)thlourna (156 mg, 0.29 mmol) and NaOH (71 mg, 1.77
fn2repee sy éwaadwmaﬂw& BINzRE, bl 50y %@&1 Afier 8RS at room
12 mmpl) 1 n ethanol ded d/C 0.122
tcmnmﬁmoﬂ}wwagﬁr A s 90 'hwr"@@sw 2%%@# fgp 2 X).
The &ﬁlﬂ?ﬂ(ﬂdrotgmﬂch@ermmih&ﬂ &itha® NaOH &idahendbifide.(The sciludohmts @ried and
" condlfiR GENKhALE pbBaPia | e NRRL SN BheolioBhofl 5 hue o
-as yel oW O T re arat’ion
whitd sadid] Beowplid muiwmtedswm mher/h.ndphmmatemhed agam to provide the pure
prodf}ctgb"‘i iy Pﬂé%ﬁmn{e%h@ M A‘i‘@?‘(—ﬁ)trﬁ/z (439 0+ 8 defitheed. 'WRMR (400

amoni a of 7N sol'ution in methanol

Nﬂi@ﬂwﬁ%ﬁ)t 88 lﬁlarrsvﬂa) BI‘SK%L!H) TPREbY 2d B 70H (B %t %&Mr m,

ezcusc(sritma'ﬁ &8st BRPAs tbor3, T, and d, rmt) Larse;t(ad, m)t @931@8111))}{14 08

ygl_bher rowé(%bhe 80@63% (6,50g. 809

t?ﬁo 428?[5 B aration of

4- chl oro 6- ( 2- net hoxyet Bexmplgai nazol i ne: To a sol ution

of 4-chl oroqui nazolin-6-o0l (1.00 g, 5.54 mmol),

tri phenyl phosphine (1.45 g., 5.54 mol) and 2-

nmet hoxyet hanol (0.421 g, 5.54 mmol) in dichl oronet hane

(83 nmL) was added diisopropyl azodicarboxylate (1.18

g, 5.54 trunol). After stirring at roomtenperature

for 16 hours, the nmixture ¥#as concentrated under

reduced pressure. The residue was chromat ographed (30%

ethyl acetate in hexanes) to provide the product (1.15

g, 87% as white solid.



[00482) St ep0: N -f 4-fbenzol dbs azo

1-5-vl oxyl - 3-net hvl pherky 11-642- nethoxvethoxviu u i
nazolin-4-amin e: To a solution of

4- chl or o- 6- ( 2- met hoxyet hoxy) qui nazol i ne (0.199 g, 0.83
nunol) and

4- (benzo[ d] oxazol - 5-yl oxy) - 3-
g, 0.83 mml) in isopropano
After heating to 80 C for 12
concentrated under r*duceHNpressure 2 resi due was
partitioned betggfzz 3 atqggl NaHCO3PaRd Et 0Ae. The
aqueous phase Xt -dJZ x with BOAc, the

conmbi ned organi ¢ phase wasNwashed with brine, dried

3o dthyifd S e edopRe- LN a3 Sty 182 R il %820]-6-

-thylbenzenan1ne (0. 200

chr omat ogr aphed to _provi de the r oguct rpm
as of f-white so¥l he Spiamging 43 (N%l)
[0o4alsyt ect eﬂ'epa]:étl\"\Rmﬁrdﬁ@ MHzthe DiMoEdddfe) fo0. Bfan{ple 1 NisingB. i@ 4-

Gyl b oty g o

(Mi+ 1) deterted A FEEMBR{400 Mz, BMBO~46h 5 2491 §s, 11D, 865 (s IHB 193 Xir. s, 1H),

215! N 0gh
asfont (E TR ) o BUOTRLE S P0G T i, 120 6 7 e
6. 96|(‘3~el B Hab-Rhidi 1Hh /7848 H@Z{ 6(928'31@?!5?; arodds, Al 3rdih gt
128 6lme procedure for Exanple 21 using
1-fluorci-2-chl oro-4- h;rob@ zene in place of
1- f | udr o- 2- et hyl - 4- ni t FSBRR with the exception
that the reduction of the hitro group'mas acconpl i shed
with ZniNH, ClL in MeOMHF.- ARCIO ma 463,3 (M+l) -
det ect ed, Exanple 23 igﬂ rﬁggz(.._,y_g_al_neth
1 he | -6- 2- ethpx ethoi BZzolin - ihanse
[00484]Prepareﬂ5%§gdﬂ‘ Rg-tay t he prob&ure for Exanple
21 using 2-am ze 5z dial in place of
2- anlnobenzene- 1,4-diar. N5 APCI (+) in/z 443 (N%l)
slagtd Lihw de o N T YRRt Iber a2

(m 411) 7.52
[00429Y) , 4Pi3farédn a&bm)ng 3m77u1¢| rp;ocadﬂ:e f&36Ea(an1ple3H) Wing3 2-

-mcdfﬁtr'ﬂg%q]a ﬁr | dlnﬁpl%“ %xv?‘ébﬂ%z‘ﬁ%%%i "%P)M% A(PE ! N ) miz 311
(M+4) datectedt HONYIRGUDN NG| PMSO-d6) §9.53 (s, 1H), 8.47 (5, 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, 1H, J=8 Hz), 7.29 (d, I1H, J=2
Hz), 7.08 (dd, 1H, /= 8 Hz, 2 Hz), 7.03 (4, 1H, J = 8 Hz), 4.08 (5, 2H), 2.7 (5, 3H), 220 (5,
3H), 128 (s, 6H).



4-am ine [004851Prepared according to the procedure

for Exanple 21 using 4-([1,2,4]tiriazolo[1,5-

a] pyri di n-7-yl oxy) - 3- net hyl benzenam nei npl ace of

4- (benzo[ d] oxazol - 5-yl oxy) - 3- net hyl benzenanm ne. M

APCI (+) rnk 443.2. Exanple 25 N-(4-(112,41triazolo

@-{5,4%[;@&5_?16?870I1dm-2-v!ide e)-N4-(3-methyl-4-(2-methylbenzofd}thiazol-6-
I n- 6- vI oxy) - 3- ngt hyl o- 1) - .44rg§ .hoxyet hoxyl vi nazol

‘u o] 4[ 1,2,4
e af‘i‘b I‘Eecooled (-78 °C)

wm%n%@%%whwwﬁwa@nox% £ R
mL)pvasaddedt BBrs (2 mbeehi) Misahptiop @pﬁiewewylqu)dmerzlm wemnng to
roorh %@%ﬁt dnd %n‘ﬂg tﬂ' lg‘ﬁodréwlnﬂxﬂm WA @do‘i’édrio §‘Claﬂd(slm§’ly qdnbhed

nyll hoxyet hoxv) qui nazzol | n- 4- am nei

W‘“’PF@B‘&?‘&d@QcE’B’P dTh@ 9 SR G C WL MRS tEraemp| temperature and
condéftrdddl under reduced ressure 'l"he re51due was partitioned between sahurated NaHCO,

o e SRRl A S s o Y R,
ﬂltegehmﬂy)ceﬂsem:hwmnmm piessere WBmt\Eeme(crﬁder;trbduéﬂ(B 33} g, 44%)
: ﬁég@# yet hoxy) - N-(3-net hyl- 44

1-net Lﬁ%?—?@%‘ éﬁw?n%dazo yl csy)fla [00488] Prepar ed
[0043¢L or di $fgp s tThe fleoensmpownd Wey pERassrh hesolingtsi thg procedure for
Exm%pﬁeit ﬁ]ﬁ% ﬁm(sﬂaylbenzo[d]thlazow-ol m place of 2- memylbenzo[d]oxazol 5-ol. MS

AP%(Mz 6‘[ll—(l-hjiia_:(slnzo[ d’ | §ni azol Lﬁ#?}%%?%%%ﬁ%, N 846 (s, 15D,
8.03neE. MY eNgR@AMHNE= 9ME),AH@I(s. (m) st(d 488 J=/4 HE), 7.65 (d, I1H, /=8

o PR By YO TR, P By Bl o e

2 767(3,531),(2(;20 (ﬂ.HH).JI-JSZS I-ﬂ) 7.49 ( dd 111

Hz), 7.38 (dd, 1H, ;%,ple 73'4'(d | H " :9
Hz), 7.30(d, 114, J = 3 08 (dd 1H J= 9 Hz, 2
Hz), 6.87 (d, 111, J= 9 Hz), 3(In 211), 385( ,
31-1), 3.80 (n 211) 147 ( 2. 30 (S 31-1).
Nemeel
}.4-dimethy] olidin-2- lidene)-N4-(3-methyl-4-(quinolin-6-
yloxy)ph ggx Jquinazoline-4,6-diamine
100422) Prepared according to the procedure for Example 1 using quinolin-6-ol in p[ace

of 2-methylbenzo[djoxezol-5-0l. MS APCI (H) m/z 491 (M+1) detected; 'H NMR (400 MHz,
DMSO-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), 7.89 (s, {H), 7.82 (d, 1H, /=8 Hz), 7.66 (d, 1H, J= 9 Hz), 7.56 (dd, 2H,
J =19 Hz, 3 Hz), 7.46 (dd, 2H, J =9 Hz, 5 Hz), 7.16 (d, 2H, J = 2 Hz), 7.10 (4, 1H, J= 9 Hz),
4.08 (s, 2H), 2.21 (s, 3H), 1.29 (s, 6H).

Example 6

B8



Exanple 27 A N-(3-chloro-44 -nethyl- 1 H henzof

dj i m dazol - 5-vf oxvhpherrY11l-6-(2- m ethoxyethoxy)qu
i nazol in-4- aMine [00489JPrepared according to the
procedure for Exanple 26 using 1-fluoro-2-chloro-4-
nitrobenzene in place of

1-fluoro-2-nmethyl-4-nitrobenzgne, wth the exception
that the reduction of the E@,@r oup was acconplished
F)

with Zn/ NHACL in C it 476.3 (M+l)
Aw](benz t hifhzol -5
tihoxyet hoxylMui nazol i n- 4-am

det ect ed, Exarrph

-yl oxy) -'3- rret%’ en
ine hydrochl o [ #90&’St ep A Prepi ndi on_ oIc
h

of 6- met hoxybenﬂ dﬁaaalme-ct -diamine

[004& 0491%%”&'%@1‘% ?ﬁroﬁieoﬁb 5 na?’érloili)h XYJ 9)%1)03 :iﬁggﬁ"\a}ﬁl -,Qﬁ} in

place Besbedi APEH) mieathpi (443 defestady L NMR (400
mé%n?&é@?@i&jbsbgsgg g't’pﬁaxi,qm)s@ (sm M%Zﬁ@aﬁbm&r'mm 8.03
@, 1 t’fﬂﬂ(&e@e 83{0n éﬁ,pél)z‘)é‘i?(d H).7.60 (30, 2H), 7.28 (d, 1H), 7.12
(d, IH), 4.08 (5, 2H), 2.20 (s, 3HD), 1.29 (s, 6H).

Example 7

' - -C
) H
T AN Ny
N6-( 4.4-dimethvl-4.5—dihvdrooxazol—?.—vl)-Nfi—( 3-mcthvl-4-( quinolin-7-

yloxyiphenyl)quinazoline-4, 6—dlammc

[00424) Prepared acoordmg to the procedure for Example 1 usmg quinolm-'l—ol in place
of 2-methylbenzo[d]oxazol-5-0l. MS APCI (+) m/z 491 (M+1) detected; "H NMR (400 MHz,
DMSO-d6) 6 9.59 (s, 1H), 8.81 (dd, 1H, J =2 Hz, 5 Hz), 8.49 (s, 1H), 834(d 1H, J= 8§ Hz),
804(br s, 1H), 8.02 (d, 1H, J = 9 Hz), 7.89 (br. 5, 1H), 7.84 (d, 1H, J = 9Hz),766(d IH, J=
9 Hz), 743 (m, 38), 7.16 (d, 1H, J = 9 Hz), 7.09 (4, 1H, J = 2 Hz), 4.08 (s, 2H), 2.19 (s, 3H),

1.76 (s, 6H).
Example 8

Jjo
- ~N
X:c')/ N,,J s

N4-(4-(benzo[dithiazol-6-yloxy)-3-methylphenyl}-N6-(4.4-dimethyl-4.5-dihydrooxazol-2-
ylDguinazoline-4.6-diamine
89




- 4- -olo 1 -ain-6-ox am ne hydrochl oride
[ 00492] Prepared according to the procedure for Exanple
21 using pyrazolo[l,5- a]pyridin-6-ol (MKki, Y.; et
al ., Heterocycles, 1996, 43, 2249) in place
abenzordj oxazol -5-o0l ., M5 APC1 (+)m z 4412 (Mtl)

(00408t ect eflep BEAa of benzo[dlthiazol-6-0l: 6-methoxybenzofdjthiazole

hydr%rém: b(ﬁ mgéwo%rlnrﬁzlﬂva?d&oﬂ?ééfjrn ?ﬁgﬁx&%ﬂg%'ﬂm%}elaﬁ 2 oF 8%

nazo
solumm heating ta tefuwpon teldursethf: ovixtEx arpLasle@iin grs jon Gath and diluted

w:ﬂl‘\wﬁé‘%‘@ %9er%ﬁ£tm§1haﬁmwﬁ with Wb RENdon IR RaHED,, the

mmum(“@é ﬁits'm]wﬂmms S9)jdgyithy water apd i ABIBG SQFTHIIR the PIodushE- %5 &
S7%$d.swhlﬁsq;bhd0 N4- (4411. 2. 41tri azol 0ll. 5-a] pvrl d.

[(l[ldk.@t E %‘%)B P fqltjg {ﬁ%ﬂ]g%l\.{?ls F\gr 0 henVd]' gocol\ll'%mg to tﬂe procedure for
Exmp@le4gl¢jn§tbelpz&[cﬂﬁh apd-ﬁaﬂ uropi@(fc(d_f)l Wl(domitﬂpkmgyi -oly IM8liAPCI (+)
mz §%7yu HE%‘I% t?%érfgmd“ W E was ¢ har eﬁ@égﬁf% 15, 996 s, 8 7 S

THD), (8¥r{dy IFb X5 9058)i 80 (b2 5. D Fe85((6 0.7 (4,381, 62 BHmdI 766 (d, 1H, /=

t hy) reye N
mll7m Ao e s 8 A5 g

Example 3

Neae
><:f “Cﬁ”

N4—(4-([1.2,4]triazolo[4.3-a?owidin-'?-\doxv)-?:-methvlphem'rl)-N§—(4.4-ﬁimeth\¢l;4L5-
dihydrooxazol-2- i i 3-diaming '
[0042"7] Step A: Preparation of 4-(benzvl0xv}—2-chl.orobvridgne- To a cooled (0 °C) slurry
-of washed (hc.xa.ncs) sodium bydride (14.07 g, 352 mmol) in THF (650 mL) was added
dropwise a solution of benzyl alcoho] (35 2 mL, 337 mmol) in THF (200 mL). After stirring for
15 minutes, a soflution of 2-chloro-4-nitropyridine (5¢ 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(;mbine organics

were dried and concentrated. The residue was chromatographed (10% ethyl acetate in hexanes)
to provide the product as orange solid.

[00428] Step B: Pr tion of ]-(4-(be idin-2- drazine: 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 mixhure wes concentrated to

provide the crude product, which was used without further purification.
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reaction was heated to 50 C for 4 hours. The reaction
was cool ed to anbient tenperature and concentrated.
The crude product was used in the next step wthout
purification. [00495] St epB: Pr epar ation_ c).
(ZI-N -(4- (benzleXv)Uvrl din- yl)N-

[oo4RQyi | rSixgy f@r Pogian oyh-[1.2.4li

mﬁ@%@»@a@%&wﬁw Ty AT ———

(20 i, BE3ymnRD. wrsraddad)4- mp:yﬂbmlfam meid ({3 a}ﬁmmﬁéﬁ ingheol). After
H.I‘.'%‘lé ﬁéb)‘ﬂ] fox?’ﬁ1 hghrp H&Té%a\m mﬂﬁ&ﬂlﬁﬂvé cglllce&t%cd?im?ir)mdu@eﬁg)relﬂ&e The

reaction was healed to 50 or 7 urs
residup &S elméﬁwm éethytpestaeens @0rd digaloramathene/mthagoprio provide the
prodét@Aei gldBvgnd filtered. The fi ltrate was concent rat ed
00 - 4t B, il O L3S PR 8% LlGion of 7-
(ben[zﬁl@@%],zsﬂkﬁﬁolarte?pa]pmdmr(oﬁ 8,3V 2uino ) etlidnol (34 Hlv)iveas @tided
pd/@gﬂs 2). al.?l;é.f énﬂh&e%@b WQ%R%%ﬁédanoﬁﬁﬂféﬁis, fe n(lgmﬁ%vﬂtﬁucmd

a So
ﬂ;ml{@)c.cmp(md washed with ethanol (3 mL). The filtrate was concentrated under reduced

presé.}a@mxehﬁwo@%heal (Do: EdﬁéﬂlmeWrﬂéthﬁE@la fojRaidd tﬁaepr&fhcw
in THF (180 nL nd the m xtur

l““‘?Um ed %tg% £ Thg e ol A BEPA Mo AOR B e ZFRFELURfe for

" Examplacit usifig 53,4 mtidzblo pcB-4lpyrid h27-bioinr place Thfe2-frethgbeo[dfmazol-5-ol.

pas ER0GT Do 8 Ty g AR TR b W, GRER) BRY Byl BB s 1o
8, 19Imhm)r7 $STpel e 3t G AFDhSX @, SOl V.43 (dvwbHR 6881(#k ¢HR 6.7BYs, 1H),
4.14\5 f{zatdtﬁqu S‘Qﬁg W)"th hexanes, and dried under high

our to provide the desired product .
10049' 7) Step D: Prepar aB¥uwplelOFl 2 41triazol orl

5-alpyridin-7-01l: A 250 nL. i ngl e- neck,
round- bot t oned flask was charged @i ,

7- (benzyl oxy) 41, 2, 4] tri azol @ aillpyr,h' dine (3.20 g,
14.2 mmol ), Pd/C(OﬁS6g H nmo nd TIT (125 m
L). The reacti under a"hl t nrospher e of-
hydrogen for 1 oHr S, iltered ((iF paper) and

concentrat ed to a vvhlte soN d. The sol | ds were

4@2&6’@,4 Bimethyi-

Preparati on biﬂm@mmmmﬁzolmﬂ 6-dlam ne

[M‘?%FE' Or §lag?, 4+ O%S 2 ARr-2Hmine | Ttglaem&ﬁﬁé( of 4-
u -
(b""a?t"o’fyélzt"%i?mpé’?i“‘f\ll %cmj“lg, ﬁé}lwﬁm& ﬁgaﬁ%ﬁlih“é i 905 mmey pnd 2-

(dicydichelyl phdsphitop2 B, 2 tﬁqaiobyluomipna@oqsa nfpC 0.420( 1 Qm6[f rgl‘HIS(Jo i)

was GG L B of Mol s g ksl e P Biokre

was chaded tegotm tampaedurel amwnwunmmumb Thplptdd®dt was ehuted with

. % 'P&etﬁ%t’]ﬁ RPyWi th EOM and
21 [ nﬁgﬁgﬁ}%qﬁgé@%%% wgshe W t h sat ur at ed
{004331HCO, Sfr@l Bir Poparatiy by sidingdryleasbans
soluﬁ&noéfﬂ ﬁ&eﬁ%xgﬁ»%&iﬁd aﬂ-h&dfd%t% 250 ngl%l}ijBhOH[ @@4&9]\-& Bfed

. Preparation of tert-b

by G159 18, 33,591 ey bRATES 19.9.59) B o ethancl (200 L) was

chl oro-2-fl uorobenzoate: A9Vial charged with

tert-butyl 3-chloro-2,4-difluorobenzoate (0210g. 0. 845

mml ), [1,2,41triazolo[1,5-a]pyridin-7-ol (0.114q9.

0. 845 mmol ), cesium carbonate (0.413 ..g, 1.27 mol),

and DMF (L7 nl). The reaction was heated to 80C for 12

hours, then poured into ice water. The resulting

solids were collected by filtration and purified by

flash chromat ography, eluting with gradient of 10%

Et OAci Hexanes to 50% Et 04dHexanes to provide the

desired product. [00500)Step G Preparation of

44[ 1. 2. 41triazolor 1

, 5-11pyridirt-7-vloxyl-3-chl oro=1-. fluonben. zoic

acid: A 25 nil flask was charged with




[00502] Step |: preparation of N4-(4-([1
2.4]triazol o[ 1, 5-al pyri di n-7-vl oxv) - 3-ehl or o- 2-
fl ucnphenyl | - N6- (4, 4-di et hyl - 4, 5- di hydr ooxazol - 2-v1)q
uinazoline-4 6-d i ami n e:Prepared according to the
procedure for Exanple 1, using

added-1§ fht,réscddr ihbarel THolodm adnpysatuel i ixtury wax filterdd to provide the solid

I .l uor obenzenam nei npl aceof 3- net hy1l-4-(2-m
Pmdcgrﬁg %%%%}d] oxazol - 5- yl oxy) benzenam ne. VS APC

[004@41)mz B0 Prrpatati

f tebub¥t Hﬁ %%&ht 5.89 ,196 { thanol dded
° a{llo ridin- %)6% l % u%?g g mmﬁ(gnm in)e- IQIHG(3 (“21“2

Pa””tdﬁi’i‘bf“h g- 405 rﬂ%ﬂlmgmﬁt’zﬁwa& avger ﬁéwaroge'apaaw ftrfgom
m.{e%ﬁsﬁal 70 epaitaitha c6lk SerGerhovell h9 ﬁﬂﬁﬂ@rﬁ‘ dHE 6ltQfe WaX aBdtkiRtrated

] o5 505 S T LR i L RS L 99
as whBOBlid- M+ detected. . Exanpl e 33 (| k) N4444(
41t f : jed - 7Y - -
[004#3%1 ’gié\fn oigto hiﬁgﬁgge rded wdrsufvn Yt et Wil B AR Widin-2-
% sotatiarpofyteit-dulyt f-hydseiyayidin-gylspthamate (412 g, 19.6 mmol)
and h%&@éﬂmmﬁ%@me . Tu0g, 2O, smﬁorpmmﬂﬁ mfﬁmt,p{mﬁaam@oa

4. D@ ga?ﬁ &lgmé\RhE@ﬂam}#ﬁggl&%p%%&li-bé%ﬁ hours th mlxture was cooled to room

tempbrdtlrd 22 dokireéd AROICE fuated (ﬁhpmr)l Tharedctish @aiythredwas extracted several
en

time S ARG SRSl P Plre.comemtestd s mdies g e

resique MBs ARGmatpgaplred! (204GTE! dekate) indekamey)do pra¥iderthy produit (2.03 g

309418 - 2-(4- (441, 2441trl azol of oyridin-7-yl oxy) - 3

- et hyl phenyl aminolqu in azolin-6-
[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
dichloromethane (28 mL) was added TFA (4 mL). After stiring at room temperature for 6

hours,- the reaction mixture was concentrated under reduced pressure to provide the crude -

product that was used without further purification.

[60437] . Step F: Preparation of 7-(2- -pitrophen H-imidazo[1,2-8

To a solution of 4-(2-methyl-4-nitrophenoxy)pyridin-2-amine (8.71 g, 2.90 mmol} in
" dichloromethane (25 mL) was added saturated NaHbOa (25_ mL) followed by
chioroacetaldehyde (1.14 g, 7.24 mmol). After stirring at room temperature for 16 hours, the
mixture was diluted with water and dichloromethane, The agneous layer was extracted \;vith
dichloromethane and the combined 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: Preparation of 4-(H-imidazo[1.2-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
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yl oxyl cycl opentanol ill [00505] St epA: Prepar ati onof

4(4-1112,41triazolof | .5-alpyridin-7-vloxv)-3-

nmet hyMoenvl ar ni nel qui nazol i n- 6- 0ol hydrochl ori de:

Prepared according to Exanple 15 using 4-

([1,2,4]triazol o[ 1, 5-a] pyridin-7-yloxy)-3-nethyl bertze
filtra®BAN r'm.elmum W28 cOhcetrktbdTublRE @ddbced- prads¥ldnd solidified under high

bl T L e 0 0 15

[00429], 2, 4:Step azBi of B

mﬂ@%{\hm@ ﬂyf-{ ] nuﬁ‘lxq? L. fér% B:de# :é-aél%gﬁql hﬁ él-Q,IG-%?annnéa qgla mléu.re

TTasSkK ch ar
of m@-lm}ch;q[h%ﬁ]p@{x@l-g yéqxp'g,-ﬁ-,népﬂ'lyibenzenammc (0.124 g, 0.518 mmol) eand 1-(3-

cyaﬂonr«a.mh@mmamwwmﬁ%h@gl A9) -ﬂ?ﬁr@:@z@{nbmyérd%n-}yl)mmurea

rochl ori de
(@157 § 7B D 15 PPy %gtﬂtarﬁ%m@wewﬂ%mﬁezwﬁﬂ o Aftet strring
at roQRStd perdtie If@'mﬁdﬁumh‘}ed fmefemd(ed. td 3z rgmuiﬁanaahmwubx); solid was
r eact e
cotihf vY Bl 7Bl SR8 L R BRAIEA 1 P %1 ) s ey sosv
chlogig® (080 @f 0944 mol)Tdmé MaOH m%mhmf 1S sotutidn)f okfieR 4tidnipg msroom
mm;;%me ‘i‘c?rLHot Ihn.qtep r@&rm&%ﬁemsﬂm@ aluluﬁs taf! uhxasf exlrwta% mn ethyl

washed wth water and air dried Q(Srow

acetytp Bvigs. { The ceghiperLpraanics wers Wesbed t"ﬂhN HeM) msd m gf(hs?)solwon

_ was gmé'd £i68ed, ehrdohcstaga ufdtr rdducdplessudd Th vellolw redid@dMvasliriturated
a,li

with g Wﬁa togrovide the puodyct 0110.5, 14%6) 85 it Sclid. MEARG] Gy

43055&1%@@ &mmpmmwmgﬂ&eﬁmm (d, 18, J 7 Hz),
I

88 (B B Thi, 7.8 m, 301y 766 (4 11 1 < B, T30.brs, 18D, 7.3 .31,

7!1(d IH, J= 8Hz),680(dd, 1H, /=7 Hz, 2 Hz), 6.53 (d, |H, J =2 Hz), 4.08 {br. 5, 2H),

‘219 WAROR 2-yl | thi our-el do) - 2- cvanophenvl) - N, N- di ne
! (E?ngm rglgdg?n de: Prepared according to the nethod of

Exanpl e 1, using Example 11
2-ar ni no- 3- (tert-butyldi phenylsilyl oxY)- 2-
nmet hyI propan- |-ol in pl aceo

2- am no- 2- nekl propan-1-ol . 8] B; Preparatl on
of M, -(44[1 2, 41tr| zoI oHN -alvvr \n “}-yl oxvl- 3-

t 1lntcrt- bI|k ndroool - X4 2-
yl ) oui nazol i ne- repar ed according to the
met hod of Exanpl e I us ngN - N-(4- (3- i

rat |SDJQ \ ‘)‘n s | (. 2c STRL D _ﬁgp
- I our el \ F
'dl met hyl for “.u HOOXAZ N g

[00440] Step A  Preparati o N.N-dimethyl-N'-(4-(2-methyl4-

nitrophenoxy)pyridin-2-yl)formamidine: To a solution of 4-(2-methyl-4-nitrophenoxy)pyridin-
2-amine (2.05 g 834 mmol) in ethanol (9 mL) was added dimethoxy-N,N-

dimethylmethanamine (1.18 mL, 8.34 mmol), Afier heating to 80 °C for 1 hour, the mbxture was

concentrated under reduced pressure to provide the crude product as dark oil.

[00441] Step B: Preparation of 7-{2-methyl-4-nitrophenoxy)-[1.2.4]triazolof1.5-

alpyridine: To a cooled (0 °C) solution of (2)-N,N-dimethyl-N'-(4-(2-methyl-4-
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((di net hyl am no) net hyi eneam no) phenyD- 3- (| - hydr oxy-2-m

et hyl propan-2-yl)thiourca and 4-

([1,2,4]triazol o[ 1, 5-a] pyridin-7-yl oxy)-3-nethyl benzen

amne in place of 4-(imdazo[l, 2-

a] pyridin-7-yloxy)-3-nmethylaniline. [00509]Step C
nmdahemy)ayﬁdngf)fommmdme (1.00 g, 3.33 mmol) in methanol (5 mL) was added

ool 450 AR PP SRR e B b A A R
stirrpg  at IMnn tenTperaiu) fqmé’shmdd: procipitagroivas filtanedofo provide the product

(o. 4%‘3,(46%5 Léwﬁte@],ﬁ,{l azol o[ 1, 5-
yri 7-yl oxy) - 3- met hyl pheny1) - N6- (4- ((tert-butyld

W“"{%ﬁenyl §‘i°P)Fr oxBip Hlerspmpowidnis, piepeds according to the procedure for
ExafibblRy 0 ngioy o7 @h-méthy Qo bitid ptieabiyner, ﬂ4]61ad¢1qm5&qp>(ram86.ﬁ [face of 2-

et e it A5 RERE DAY TS bl e

‘Hm@moemmwmm@s&mﬂxrspnﬂatwaphw wcstumswsmm 7.92 (br. m,

e pf ST Gd R 1 @ e ARG TRt e 2
2, leéﬁ#)J lez&’is. 6H).
N44- (11, 2,41triazol o[ 1, ﬁiﬂ,pl\grlhdi n- 7-yl oxv) - 3- met hvl ph
enyl1ll-5-(2- met hoxvet hoxy) qu 1 nazol in:4.am ne
[00510] Step A Preparation of
5-(2- met hoxvet hoxv) nui nazol i ._Jo a solution of
2- met hoxyet hanol ({328 niN in DVA (6 nt)
was sl owy addgghl%w\w 0F=g 60% di rsion of NaH
. (0308 g, 12.8 ) @o tJe react gpu“‘mxture-vvas
sti rred-at roomterrper ure for .30 m nutes
N K | - fFhidazol-
added and 1€a a or
2 hours. The rask BHNd t he residue

[00MRF Sussﬁﬁdﬁ a P bk ﬁ- 5mél|h - Hc -DinlttoBéBehamine: To a .
So‘“&?’; g? g’r}‘f‘ 25@&? 40‘“ gﬁfg% l(% A eg}gﬁapgwﬂ ngal.‘me};[loe-g—mttr%phenol
(2.2p @O B4 Infiodin DBIF @0 aﬂarvats iadded @&sium carbonate (5.28 g, 16.2 mmol). After
heaifie 1 6 -8 dét foPnoiE! 2% ,%gr%ggaz@xma 3 @Sg%’a 03188 fitered. The

precipifa@- mtmhnﬁmnuowymd rafrzioied - pﬁoﬂﬂc t:hn p]:ddacze(3 28 4; 87%) as dark
ydr oxyqui nazol i n-6-yl acetate. '[ 00512] Step C

reparati on of . '

[00444] 441. Stem1t rB:az ofregaration g

mmmxmngwmm(oa mamﬁmmyxm Exa«z 00,5 a5l added
toluane K]aSr e|@:

- soli

di t t t.hod  of
DR PSP ST 508 5
d:mémsﬁh-hme(m (uz 7. sxetnlﬂmgymn Mﬁyl)lﬁuhﬂaﬁﬁﬁhlsﬁMtc (0R7AROL.8 (6 Amol).

m z 443, ect [00513] The, fol | ow
A SR A NPT NG, BF SRR Ed 0 COPHGIDEF PRCHE with water
(10@ by endlesastedetih H‘Ehlbmdﬁthaﬂc].@oo bL). #he 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, 91%).
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[00445] Step C: Preparation of 4-{4-sminpo-2-methylphenoxy)-N1-methyibenzene-1.2-
diamine: To a solution of N-methyl-4-(2-methyl-4-nitrophenoxy)-2-nitrobenzenamine (1.90 g,
6.27 mmol) in ethy! acetate (10 mL) and sthanol (20 mL) was added 10% Pd/C (0.342 g, 0.321
mmol). After shaking under 50 psi of hydrogen for 1 hour, the mixture was filtered and the

filtrate was concentrated under reduced pressure to provide the product as clear oil.

[00446) Step D: f - -4-(1-methyl-1 H- d]imidazol]-5-
vioxyphenyhformamide: 4-4-amino-2-methylphenoxy)-N1-methylbenzene-1,2-diamine (1.52

g, 6.25 mmol) was dissolved in formic acid (15 mL} and heated to reflux for 6 hours. After
cooling to room temperature, the mixture was diluted water (100 mL) and neutralized with
sodium bicarbonate. The mixture was partitioned between water and dichloromethane. The
organic layer was washed with aqueous NaHCO,, brine, dried over Na;SQ,, filtered and

- concentrated under reduced pressure to provide the product (1.70 g, 97%).

'[00447) . Step ‘E: Preparation -methyl-4-(1-mettiyl-] H-benzo[dJimidezol-5-
yloxylbenzenamine: To a solution of concentrated aqueous HCI (10 mL) in methanol (10 mL)
was added N—(3-mcthyl’-4—(1-mcthf;l—lH—benm[d]imidazol-s-yloxy)ph_enyl)fonnamide (1.70 g;-
6.04 mmol). After héating' to reflux -for 2 hours, the reaction mixture was cooled to rodm
minpetjaturc and diluted with water (100 mL). The mixture was neutralized with sodium
bicarbon'ate'a.nd extracted with dichloromethane. The organic solution was dried over NaaSOy,

filtered and concentrated under reduced pressure to provide the product.
[00448] Step F: The title compound was prepared according to the procedure for -
*Example [ using 3-mcthyl-4-(l-m¢thyi-lH—benzo[d]imidazol-S—ylohcy)bcnzmarﬁinc in place of
J-methyl-4-(2-methylbenzo{d]oxazol-5-yloxyloenzenamine. MS APCI (+) m~z 494 (M+1)
detected; 'H NMR (400 MHz, DMSQ-d6) 8 9.49 (s, 1H), 8.44 (s, 1H), 8.17 (s, 1H), 8.00 (br. s,
1HD, 7.78 (s, 1H), 7.66 (m, 2H), 7.56 (¢, 1H), 7.08 (d, 1H), 6.98 (dd, 1H), 6.86 (‘d, 1H), 4.07 (s,
2H), 3.84 (s, 3H), 2.23 (s, 3H), 1.28 (s, 6H).
Example 13

a idin-7-yloxylphenvllquinazoline-4,6-diamine
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[00449] Prepared according to the procedure for Example 10 using chloroacetone in
place of chloroacctaldenyde. MS APCI (+) m/z 494 (M+1) detected; 'H NMR (400 MHz,
DMSO-d6) & 8.47 (s, 1HD, 8.43 (d, 1H), 7.87 (m, 3H)}, 7.66 (br. s, 1H), 7.56 (s, 2H), 7.10 (d,
1H), 6.71 (dd, TH), 6.45 (s, 1H}, 4.09 (s, 2H), 2.25 (5, 3H), 2.18 (s, 3H), 1.11 (5, 6H).

Example 14

dihydrooxazol-2-y|)quinazoline-4,6-diamine

[00450] Step A: Pre on of 2-chlorg-3-(2-methvl~-4-pitrophenox idine: To a
suspension of 6-chloropyridin-3-ol (3.37°g, 26.0 mmol) and K,CO; (7.19 g, 52.0 mmol) in DMF
(200 mL) was added 1-fluoro-2-methyl-4-nitrobenzene (4.44 g, 28.6 mmoi). After heating to 50
“C for 16 hours, the reaction mixture was cooled to room temperature and poured into water and
extracted with ethy! acetate (2 X). The organic layer was washed with brine, dried over Na;SOx,
filtered, and c:oncr;ntratcd under reduced pressure to provide the product as yellow oil,

[00451}] .  Step B: Preparation of 5-(2-methyl-4-nitrophenoxy)pyridin-2-amine: To 2
solution of 2~chloro-5-(2-methyl-4-nitrophenoxy)pyridine (1.13 g, 4.27 mmol), XPHOS (0.097
g, 0.205 mmol) and Pddbay (0.078 g, 0.0853 mmol) in THF (32 mL) was added LHMDS (8.53
mL, 8.53 mmol). After hcatfng to 65 °C for 1 hour, the mixture was cooled to room temperature

and stirred for 16 hours. The mixture was concentrated onto silica and chrofnatograpbed (10%
methenol in ethyl acetate) to provide the product (0.336 g, 33%). '

[00452] Step C: The title compound was prepared according to the procedure for
Example 10 using 5-+(2-methyl-4-nitrophenoxy)pyridin-2-amine in place of 4-(2-methyl-4-
nitrophenoxy)pyridin-2-amine. MS APCI (+) m/z 480 (M+1) detected; 'H NMR (400 MHz,
DMSO0-d6) 59.51 (s, 1H), 8.45 (s, 1H), 821 (s, 1H), 7.91 (s, 1H), 7.83 (br. s, 1H), 7.73 (br. 5,
1H), 7.66 (m, 2H), 7.60 (d, 1H), 7.55 (s, 1H), 7.15 {dd, 1H), 7.00 (d, 1H), 4.07 (s, 2H), 2.27 (s,
3H), 1.28 (3, 6H).

Example 15
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uinazolin-4-

[00453] Step A: Preparation of quinazoline-4.6-diol: A mixture of 2-amino-5-
hydroxybenzoic acid (19.64 g, 128 mmol), 1,3,5-triazine (15.6 g, 192 mmol), and piperidine (8
mL, 92.4 mmol) were heaEd to 60 °C in methanol (60 mL) for 2 hours. After cooling to 0 °C,
the mixture was filtered. The solid was washed with cold methanol and dried under high vacuum
to provide the product (15 g, 72%) as white solid |

[00454] Step B: Preparatjon gf 4-hydroxyquinazolin-6-yl geetate: A mixture of
qiiinazoline-4,6-diol 0pg, 123 mmol) and acgtic anhydride (186 mL, 1.97 mol).was heated to
100 °C in pyridine (30 mL) for 2 hours. Afiér cooling to room temperanure, ice (200 g} was -
slowly added to the reaction mbctﬁrc. The precipitate was filtered, washed with cold water, and

dried under high vacuum to provide the product (16.25 g, 65%) as pale vellow solid.

- [00455] Step C: Preparation_of 4-chloroquinazolin-6-y} acetate: To a solution of 4-
hydroxyquinazolin-6-yl acetate (12.0 g, 58.8 mmol) in thionyl chloride (50 mL) was added
DMEF (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 reparation gf 4-{4 {H-:mldazo[ lg-alp_vndm-?-yloxﬂ-}
methylphenylamigo)quinazolin-6-y|_scetate hydrochloride: A mixture of 4-chloroquinazolin-6-
yl acetate (930 mg, 4.18 mmol) and 4—(H-1mtdazo[1.2-a]pyndln-7-yloxy)—3-methylbenzenamme
(1.10 g, 4.60 mmol) dissolved in isopropanol (20 mL) was heated to reflux for 2 hours. After
cooling to room temperature, the precipitate was collected via filtration and washed with

isopropanol and ether. The precipitate was air-dried to provide the product (820 mg, 43%).

[00457) Step E:  Preparation of _ 4-(4-(H-imidazo[1.2-a]pyridin-7-vioxy)-3-
methylphenylamino)quinazolin-6-ol: To a solution of 4-{4-(H-imidazo[ 1,2-a}pyridin-7-yloxy)-3-
methylphenylamino)quinazolin-6-yl acetate hydrochloride (820 mg, 1.78 mumol) in THF (30

mL) was added ammonium hydroxide (10 mL). After stirring at room temperature for several
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" hours, the precipitate was collected via filtration and washed with THF. The precipitate was air- -
dried to provide the product (581 mg, 85%) as white solid.
[00458]) Step F: Preparation of N~(4-
6-(2-methoxyethoxy)quinazolin-4-amine: A mixiure of 4-(4-(H-imidazo[1,2-ajpyridin-7-yloxy}-
3-methylphenylamino)quinazolin-6-0l (578 mg, 1.27 mmol), cesium carbonate (1.60 g, 4.91
mmol), sodium iodide (190 mg, 1.27 mmol) and 1-bromo-2-methoxyethane (150 pL, 1.58
mmol) in DMF (10 mL) was heated to 80 °C for 3 hours. After cooling to room temperature, the

mixture was partitioned between dichloromethane and water. The organic tayer was washed
with water (4 X) and brine, dried over Na;SO,, filtered and concentrated under reduced pressure,
The residue was chromatographed (100:7:0.1 dichloromethane/methanolAriethylamineg) to
provide the product (365 mg, 65%) as foam. To 325 mg-of this product dissolved in methanol
(10 mL) was added tosylic acid monchydrite (280 mg). After stirring at room temperature for
45 minutes, the mixture was.concentrated under reduced pressure. The residue was tritirated
"with ether, filtered and air-dried to provide the product (576 mg) as the bis-tosylate salt. MS
APCI (+) m/z 442 (M+1) detected; 'H NMR (400 MHz, CD;0D)'8 7.46 (d, 1H, J = 8 Hz), 7.43
(s, 1H), 6.79 (dd, 24, J = 11 iz, 2 Hz), 6.54 (m, 2H), 6.52 (s, 1H), 6.49 (dd; 1H, J=9 Hz, 2
Hz), 645 (dd, IH, J=9.Hz, 3 Hz), 6.38 (d, 4H, J= 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), 5.71 (d, 1H, J= 3 Hz), 3.07 (m, 2H), 2,51 (m, 2H), 2:15
(s, 3H), 1.04 (s, 6H), 0.95 (s, 3H).

Example 16
. _ O~
. B
A/O = N"/?-
N
N/)'
-(4-(H-imi - idin-7-yloxy)-3-methylphenyl)-6-
{cyclopropvimethoxy)quinazolin-4-amine
[D0459) Prepared naccording to the procedure for Example 15 using

(bromomethyl)cyclopropane in place of 1-bromo-2-methoxyethane. MS APCI (+) mrz 438
(M+1) detected; 'H NMR (400 MHz, CDCl3) & 8.97 (s, IH), 8.67 (s, 1H), 8.07 (d, 1H, /=8
Hz), 7.82 (d, 1H, J =9 Hz), 7.65 (d, 14, J =2 Hz), 7.50 (m, 3H), 7.44 (dd, 2H, J = 9 Hz, 2 Hz),
6.93 (d, 1H, /=9 Hz), 6.74 (dd, 1H, J=7 Hz, 2 Hz), 6.54 (4, 1H, J=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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Example 17

{dimethylamino)but-2-enamide

[00460) Step A: Preparation -of 6-nitroquinazolin4-gi: A mixture of 2-amino-5-
nitrobenzoic acid (1000 g5 mol) and formamidine acetate (1000 g, 10 mol) were dissolved in

methoxyethanol (4L) and heated to 115 °C for 16 hours. After cooling the mixture to room
temperature, ice water (5L) was. added and the mixture was stirred for 30 minutes before
collecting the product (125 g, 14%5) by filtration. . . ’

[00461] Step B: Preparation of 4-chloro-6-nitroquinazoline: To .a solution of 6-
nitroquinazolin-4-61 (4.40 g, 23.01 mmol) and N-ethy-N-isopropylpropan-2-amine (11.89 g,
92.04 mmol) in dichioroethane (50 mL) was added phosphory! 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:
methylphenyl)-6-nitroquinazolin4-amine: To & solution of 4-chloro-6-nitroquinazoling (4.52 g
22.02 mmof) in dichloroethane/t-butanol (20 mL, 1:1) was added 4-(H-imidazo[1,2-alpyridin-7-
yloxy)-3-methylbenzenamine (5.270 g, 2§.OZ mmol). After ‘heating to 80 °C for 2 hours, the
mixture was cooled to 0 °C and filtered. The solid was washed with cold dichloromethane (50
mlL) to provide the product as the HCi salt. The solid was sugpended in
dichloromethane/isopropanol (50 mL/8 mL) and washed with saturated NaHCO; (50 mL). The
aqucous layer was extracted with dichloromethane (2 X 50 mL). The combined organics were
dried over N2,S04 and concentrated to provide the product (7.05 g, 78%).

[00463] Step D:  Preparation  of N4<(4-(H-imidazof1,2-a]pyridin-7-vioxy)-3-
methylphenvl)quinazoline-4,6-diamine: To N-(4-(H-imidazo[1,2-a]pyridin-7-yloxy)-3-
methylphenyl)-6-nitroquinazolin-4-amine (4.665 g, 11.31 mmol) in ethanol {100 mL) was added

Pd/C (1 g). After stirring at room temperature under a hydrogen balloon for 4 hours, the mixture
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was filtered through celite and the solids were washed with ethanol (100 mL). The filtrate was
concentrated under reduced pressure to provide the product (3.89 g, 90%).

[00464) Step E: Preparation of (EY-4-(dimethylamino)but-2-enoyl chloride hydrochloride:
To (E)-4-(dimethylamino)but-2-enoic acid hydrochloride (110 mg, 0.664 mmol) in acetonitrile
(1.5 mL) was added oxalyl dichloride (75.9 mg, 0.598 mmol) followed by one drop of DMF.
After heating to 60 °C for 30 minutes, the mixture was cooled t0 room temperature and
concentrated to 0.5 mL total volume. The resulting solution was used without firther
purification,

[00465] Step F: Preparstion _of (E)-N-(4-(4-(H-imidazo{1.2-alpyridin-7-vloxy)-3-
methyiphenylamino)quinazolin-6-yl)-4-(dimethylamino)but-2-cnamide: To a cooled (0 °C)
solution of (E)-4-(dimethylamino)but-2-enoyt chloride hydrochloride (0.122 g, 0.664 mmol)
was added dropwise & solution of NA-(4-(H-imidazo[!,2-]pyridin-7-yloxy)-3-
methylphenyl)quinazoline—4,6-diamine (0.127 g, 0.332 mmol) in NMP (1.5 mL). Afer stirring
at 0 °C for 2 hours, .saturated NaHCO; (15 mL) was added to the mixturé, The aqueous layer
was extracted with ethyl acetate (2 X 10 mL). The combined organics were dried over Na;SO;
and concentrated under reduced pressure. .The residue was chromatograplied |
(dichloromethane/methanol/30% NH,OH 20;1.5:0.01) to provide the product (16 mg, 10%). MS
ESI (+) m/z 494 (M+1) detected; 'H NMR'(400 MHz, CDCl,) & 8.96 (s, 1H), 8.63 (s, 1H), 8,09
(d, 1H, J=7 Hz), 7.66 (d, 1H, J=9 Hz), 7.55 (d, 2H, J= 14 Hz), 7.46 {(d, 1H, J=9 Hz), 740 (s,
1H), 7.38 (d, 1H, /=9 Hz), 7.02 (m, IH), 6.83 (d, IH, 7 =9 Hz), 6.77 (dd, 1H, /= 8 Hz, 2 Hz),
6.43 (s, 1H), 6.34 (d, 1H, J = 14 Hz), 3.08 (d, 2H, J =5 Hz), 2.24 (s, 6H), 1.98 (s, 3H).

Example lh

. O

i N

HN . .

17
g~ || Y
r | J
SN

amine
[00466] Step A: Preparation of 6-bromothieno[2,3-dpyrimidin-4-ol: To a solution of

thieno[2,3-d]pyrimidin-4-ol (3.0 g, 20 mniol) 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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temperature and poured into saturated NaHCOs and ice. The solid was filtered, washed with
water and dried to provide the product.
[00467) Step B: ion _of 6-bromo-4-chlorothienof2.3- imidine: To 6-
bromothieno[2,3-d]pyrimidin-4-0l (3.0 g, 19.7 mmol) was added phosphorus oxychloride (5
mL). After heating to 80 °C for 1.5 hours, the reaction mixture was poured mtc saturated
NaHCO; and ice. The solid was filtered, washed with water and dried to provide the product
(4.06 g, 83%) as brown solid.
[00468]) Step C:
methylohenv})-6-bromothleno[2.3-d]pyrimidin-4-amine: To a solution of 6-bromo-4-
chlorothienof2,3-dpyrimidine (0.569 g, 2.58 mmol} and 4-(H-imidazo[1,2-a}pyridin-7-yloxy)-
3-methylbenzenamine (0.60 g, 2.51 romol) in dichloroethane/isopropanol (11 mL) was added
DIEA (0.44 mL, 2.51 mmol). After héating to 60° C for 64 hours, the reaction mixture was
worked up with isopropmol/didﬂorﬁmemmc. .The organic solution was dried and concentrated
under reduced pressure. The residus was chromatographed (gradient 0% to 8% methano!/7N
NHjy/ethyl acetate). The crude product was purified further by reverse phase liquid
chromatography. M8 ESI (+) m/z 452, 454 (M+1, Br pattern) detected; 'H NMR (400 MHz,
" DMSO-d6) 5 9.69 (s, 1H), 8.63 (d, IH, /=7 Hz), 8.52 (s, 1H), 8.10 (s, 1H), 7.94 (s, 1H), 7.82
(d, 14, J=3 Hz), 7.78 (dd, IH,J=3 Hz, 9 Hz), 7.59 (s, 1H), 7.16 (d, 1H, J= 9 Hz), 6.96 (dd,
1H,J=2 Hz, 7 Hz), 6.63 (5, 1H), 2.19 (s, 3H). '

Example 19

vlidenelquinazoline-4,6-diamine

[00469] Step A:  Preparation of  N-(4-(H-imi 1 idin~-7-vloxv}-3-
methviphenyl)-6-isothiocyanatoguinazolin-4-amine: To a solution of Na4-(4-(H-imidazo[!,2-

ajpyridin-7-yloxy)-3-methylphenyl)quinazoline-4,6-diamine (0.292 g, 0.764 mmol) in
THF/dichloroethane (6 ml/3 mL) was added di(1H-imidazol-1-yl)methanethione (0.150 g,
0.840 mmol). After stirring at room temperature for 1 hour, 0% of the solvent was evaporated
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and DMF (4 mL) was added. The reaction solution was stirred for 1 hour more to provide the
erude product.
[00470) Step B: tion of  3-(4-(4-(H-imidazo{1.2-alpyridin-7-vloxy]-3-
methylphenylamino)quinazolin-6-yl)-1-(2-hydroxyethyl)-1-methvithiourea: To  N-(4-(H-
imidazo[1,2-a]pyridin-7-yloxy)-3-methylphenyl)-6-isothiocyanatoquinazolin-4-amine (0.324 g,
0.763 mmol) was added 2-(methylamino)ethanol (0.115 g, 1.53 mmol). After stirring for 2
hours, the mixture was diluted with ethyi acetate (20 mL) and water (10 mL). The organic phase
was dried over Na; 50, and concentrated to provide the crude product.
[00471] Step C: ation of N -imidazo[1,2-a]pyridin-7-yloxy)-3-
thylthiazolidin-2-vlidene)quinazoline-4.6-diamine: To a solution of 3-
"(4-{4(imidazo[1,2-a]pyridin-7-yloxy}-3-methylphenylamino)quinazolin-6-yl)-1-(2-
hydroxyethyl)-1-methyithicurea (0.38 g, 0.76 mmol) in THF (4 mLY was added NaOH (40%,
3.8 mmol) followed by 4-methylbenzene-1-sulfonyl chloride (0.29 g, 1.5 mmol). After stirring
at room temperature for 2 hours, the reaction mixture was concentrated under reduced pressure.
The residue was chromatographed (dichloromethanefmethanol/30°/oNH40H 20:1:0.02) to.
provide the product. MS APCI (¥) m/z 482 (M+1) detectéd; 'HNMR (400 W-Iz_, CDCI;) 5 8.65
(m, 2H), 8.18 (m, 2H), 7.85 (d, 1H, J =7 Hz)}, 7.7 (5, 1H), 7.62'(m, 1H), 7.58 (5, 1H), 7.55 (s,
1H), 6.95 (m, 1H), 6.8 (m, 1H), 6.68 (m, 1H), 4.26 (m, 2H), 3.78 (m, 2H), 3.2 (s, 3H), 2.15 (s,
3H).

Example 20

n HN : | ‘J
- N R

Na=<{4-(imidazof 1 2-a]pvridin-7-yloxy)-3-methvlphenyl)-N6-(4-methylthiazol-2-yl)quinazoline-
4,6-diamine ' -
[00472] Step A: Preparation of 6-iodoquinazolin-4~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.
Afier cooling to room temperature, the reaction mixture was p_)om-cd into water (500 mL) and

stirred for 2 bours. The solids were filtered and dried under high vacuum to provide the product
(108 g, 83%).
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[00473] Step B: Preparation of 4-chloro-6-iodoguinazoline: To a cooled (0 °C)
suspension of 6-iodoguinazolin-4-ol (107.6 g, 396 mmol) and DIEA (138 mL, 791 mmol) in
dichloroethane (600 mL) was added POC); (44.25 mL, 475 mmol). After heating to 90 °C for 16
hours, the reaction mixture was cacled to room temperature and the crystals (73.8 g) collected

by filtration, The filtrate was concentrated under reduced pressure and azeotroped twice with
toluene. The solids (8.3 g) were triturated with {sopropanol (450 mL) and cooled in an ice bath
before collecting by filtration and drying under high vacuum. The two solids were combined to
provide the product (82.1 g, 71%) as white solid.

[00474) Step C:  Preparation = of  N-(4-(H-imidazo[1,2-a)pyridin-7- 3-
methylphenyl)-6-iodoquinazolin-4-amine hydrochloride: To a solution of 4-chloro-6-
iodoquinazoline (6.07 g, 20.9 mmol) in isopropanol (83 mL) was added 4-(H-imidazo[1,2-
a]pyridin-7-yloxy)-3-methylbenzenamine (5.0(} g, 20.9 mmol). After heaﬁﬁg to 80 °C for 4

hours, the mixture was cooled to room temperature and filtered. The solid was washed with cold

isopropanol and recrystallized from isopropanol to provide the product (2.66 g, 24%) as yellow
solid. '

[00475] Step D: Preparation of N4-{4-{imidazo[] 2-alpyridin-7-yloxy)-3-methyiphenyl}-
N6~(4-methvithiazol-2-v}quinazoline-4 6-diamine: A solution of N-(4~(imidazo[1,2-a]pyridin-
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 -2-methylpropan-2-olate (0.145 g,
'1.51 mmel), Xanthphos (0.016 g, 0,028 mmol), Pd.dba; (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 ethyl acetate. The resulting solid was filtered to prcn;idc the product as brown
solid. MS APCI (+) m/z 480 (M+1) detected; 'H NMR (400 MHz, DMSO-d6) 5 9.96 (s, 1H),
8.86 (s, 1H), 8.63 (s, 1H), 8.55 (d, 1H), 7.79 (m,.5H), 744 (s, 1H), 7.14 (d, 1H), 6.80 (dd, 1H),
6.55 (d, LH), 2.50 (5, 3H), 2.21 (s, 3H).

Example 21
fon
\O/\/O g OJ
7
- Xaz0l-0- -methyiphenvl}-6-(2-methoxysthox ¥lquinazolin-4-amine
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[00476] Step A: Preparation of 2-aminobenzene-1,4-diol: To a solution of 2-
nitrobenzene-1,4-diol (3.00 g, 19.34 mmol) in ethanol (100 mL) was added 10% palladium on
carbon (0.600 g, 0.564 mmol). After shaking under 40 psi of hydrogen for 2 hours, the mixture
was filtered and the filtrated was concentrated under reduced pressure to provide the product as
solid.

[00477) Step B: Preparation_of benzo[d]oxazol-5-ol: To a solution of 2-aminobenzene-
1,4-diol (2.40 g, 19.2 mmol) in tricthylorthoformate (10 mL) was added 3 drops of concentrated
. HCL. After heating to 65 °C for 30 minutes and stirring at room temperature forl6 hours, the
mixture was poured into water and extracted with ethyl acetate (2 X). The organic phase was
washed with HCI (2N) and saturated NaHCOs, dried, and concentrated under reduced pressure
to provide the product (2.09 g, 81%) as red-black solid.

. [00478] Step C: Picparation of 5-(2-mcthvl-4-ﬁitrophcncxv)bag;olglom“ le: To a
solution of benzo[d]oxazol-5-0l (1.50 g, 11,10 mmol) and |-fluoro-2-methyl-4-nitrobenzene
(1.89 g, 12.21 mmol) in DMF was added cesium carbonate (1.81 g, 5.55 mmol) and potassium
carbonate (2.30 g, 16.65 mmol). After heating to 50 “C-for 16 hours, the mixture was poured
into foe water and extracted with ethyl acetate (3 X). The combined organics were washed with

brine, dried, and concentrated under reduced pressure. The residue was chromatographed (30%
ethyl acetate in hexanes) to provide the product (1.69 g, 56%) as white solid.

[00479) ‘ Step D: Preparation of 4-(benzo[djoxazol-5-yloxy)-3-methyibenzenamine: To a
'solution of 5-(2-methyl-4-pitrophenoxy)benzo[d]oxazole (1.65 g, 6.12 mmol} in ethanol was
added P/C (0.130 g, 0.122 mmol). After stirring under hydrogen atmosphere for 16 hours, the
mixture was filtered and the filtrate was concentrated to provide the product (0.81-g, 55%) as
yellow oil. ‘ _
[00480) Step E: Preparation of 4-chloroquinazolin-6-61: A mixture of 4-chioroquinazolin-
6-y1 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
dlethyt ether to provide the product (6.50 g, 80%) as tan solid. '

(00481} Step F: Preparation of 4-chloro-6-(2-methoxyethoxy)quinazoline: To a solution
of 4-chloroguinezolin-6-ol (1.00 g, 5.54 mmol), triphenyl phosphine (1.45 g, 5.54 mmol) and 2-
methoxyethanol (0.421 g, 5.54 munol) in dichloromethane (83 mL) was added diisopropyl
azodicarboxylate (1.18 g, 5.54 mmol). After stiring at room tcmperatufe for 16 hours, the
mixture was concentrated under reduced pressure. The residue was chromatographed (30% ethyl
scetate in hexanes) to provide the product (1.15 g, 87%) as white solid.
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[00482)] Step G: {4 azol-5-viaxy)-3-m enyl}-6-(2-
methoxyethoxyiquinazolin-4-amine: To a solution of 4-chloro-6-(2-methoxyethoxy)quinazotine
{0.199 g, 0.83 mmol) and 4-(benzo[dJoxazol-5-yloxy)-3-methylbenzenamine (0.200 g, 0.83
mmol) in isopropanol (2 mL) and DCE (2 mL). After heating to 80 °C for 12 hours, the mixture
was concentrated under reduced pressure. The residue was partitioned between saturated
NaHCCO, and EtOAc. The aqueous phase was extracted 2 x with EtOAc, the combined organic
phase was washed with brine, dried (Na;SOy), filtered and condensed. The residue was
chromatographed to provide the product (0.100 g, 27%%) as off-white solids, MS APC] (+) m/z
443 (M-+1) detected; 'H NMR (400 MHz, DMSO-d6) 5 9.59 (s, 1H), 8.76 (s, 1H), 8.50 (5, 1H),
7.96 (s, 1H), 7.75 (m, 4H), 7.52 (dd, 1H), 7.26 (m, 1H), 7.10'(m, 1H), 6.97 (d, IH), 4.30 (m,
2H), 3.76 (m, 2H), 3.36 (s, 3H3}, 2.24 (s, 3H).

Example 22
o] '
°
HN ~--/c)
. N/)
N-(4-(benzo[dloxazol-5-yloxy)-3-chlorophenyl)-6-{2-methoxvethoxy)quinazolin-4-amine
[00483] Prepared according to the procedure for Example 21 using I- ﬂuoro-2-chloro-4-

nitrobenzene in place of I-ﬂuoro-z-methyl-4-mh-obenzene, with the exceptron that 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

[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
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MHz, DMSO-d6) 6 9.60 (s, 1H), 8.69 (s, 1H), 8.50 (5, |H), 7.96 (s, 1H), 7.74 (m, 4H), 7.52 (dd,
1H), 7.29 (d, 1H), 7.05 (m, 2H)}, 4.30 (m, 2H), 3.77 (m, 2H), 3.36 (s, 3H), 2.23 (5, 3H).
Example 24

4-aming
[004385] Prepared accor&ing to the procedure for Example 21 using 4-{(1,2,4]triazolo[ 1,5~
a] ]:;yridib~7-yloxy)—3-methylbenzenamine in place of 4-(benzo[d]oxazol-5-yloxy)-3-
methylbenzenamine. MS APCI (+) m/z 443.2.
Example 25

o
) HN N N
\ONO\E;\KL}N N=/
. A /) '

N-(4([1.2,41triazolo[ 1. 5-a]pyridin-6-yloxy)-3-methylphenyl)-6-{2-methox yethoxy)quinazolin-

" 4eamine ' -
[00486] Step  A.  Prepamation of _ 4-([1,2 4jtriezglo[1.5-alpvridin-6-yloxy)-3-
methvibenzenamine: Prepared acco‘rdingto the procedure for Example 11 using 5-(2-methyl-4-

nitrophenoxy)pyridin-2-amine in place of 4-(2-methyl-4-nitrophenoxy)pyridin-2-amine,

_ [00487] Ste . N-(4-([1.2 41triazolo[ 1 5-alpyridin-6-yloxy)}-3-methylphenyl)-6-(2-
methoxyethoxyiquinazolin-4-amine: Prepared according to the procedure for Examf)[e 21 using

4([1,2,4]triazolo[ 1,5-a)pyridin-6-yloxy)-3-methylbenzenamine in place of 4-(benzofd]oxazol-5-
yloxy)-3-methylbenzenamine. MS APCI (+) m/z 443.3.
Example 26
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HN@
O/\\/ =N
N,.) Nt:/N—-

I

.

-(2-methoxyethoxy)-N-(3-methyl-4-( |-methyl-1H-benzold]imidazol-5-

lo; enyl}qui -4- €
[00488] Prepared according to the procedure for Example 21 using 3-methyl4-(1-
methyl-1H-benzo[d}imidazol-5-yloxy)benzenamine in place of 4-(benzo[d}oxazol-5-yloxy)-3-
methylbenzenamine, MS APCI (+) m/z 456 (M+1) detscted: "H NMR (400 MHz, CDCly) 5
8.68 (s, 1H), 7.85 (s, LH), 7.83 (d, 1H, J =9 Hz), 7.56 (s, 1H), 7.53 (d, 1H, J =2 Hz), 7.49 (dd, .
1H, J= 9 Hz, 3 Hz), 7.38 (dd, 1H, J =9 Hz, 2 Hz), 7.34 (d, 1H, /=9 Hz), 730 (d, I1H, /=3
Hz), 7.08 (dd, 1H, J= 9 Hz, 2 Hz), 6.87 (d, 1H, J= 9 Hz), 4.23 (m, 2H), 3.85 (s, 3H), 3.80 (m,
2H), 3.47 (s, 3H), 2.30 (s, 3H). '

Example 27
Ci
o
. HN N/
IO AN N=/
¢

N-(3-chloro-4-(1-methyl-1 H-benzo[dlimidazol-S-yloxy)phenyl)-6-(2-

methoxyethoxy)quinazolin-4-amine -
[00489] Prepared according to the procedure for Example 26 using 1-fluoro-2-chloro-4- -
nitrobenzene in place of 1-fRuoro-2-methyl-4-nitrabenzene, with the exception that the reduction
of the nitro group was accomplished with Zn/NH,C! in MeOH/THE. MS APCI (+) m/z 476.3
QVi+1) detected.

Example 28
o
HN __/S
o ™~0 N N
| N/)
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uinazolin-4-amine
hydrachloride
{00490} Step A: Preparation of 4-(benzo[dithiazol-5-yvloxy)-3-methylbenzenamine:

Prepared according to the procedure for Example 8 using 5-methoxybenzo[d]thiazole in place of
6-methoxybenzo[djthiazole.

[00491] Step B: N-{4-(benzo[d]thiazol-5-yloxy)-3-methyiphenyl}-6-(2-
methoxyethoxyv)quinazolin-4-amine: Prepared according to the procedure for Example 21 using
4-(benzold]thiazol-5~yloxy)-3-methylbenzenamine in place of 4-(benzo[d]Joxazol-5-yloxy)-3-

methylbenzenamine.

Example 29
G
OMe HN | N =
o S N=
N_Mml_o[l,ﬁ]nmmn-&vloxﬂ-}meﬂwlnhe!ﬁrl)-é-( 2-methoxyethoxy)quinazolin-4-
amine hydrochloride
© [00492] Prepared according to the procedure for Example 21 using pyrazolo[l,5-

aJpyridin-6-ol (Miki, Y.; et al., J. Heterocycles, 1996, 43, 2249) in place of benzo[djoxazol-5-ol.
MS APCI () m/z 442.2 (M+1) detected.

Example 30
fene)
. ) HN’ Q:N
I J

N-(4-(benzoldlthiazol-6-vloxy)-3-methyipheny])-6-(2-methoxyethoxy)quinazolin-4-amine
[00493] Prepared according 1o the procedure for Example 21 using 4-(benzo[d]}thiazol-6-
yloxy)-3-methylbenzenamine in place of 4-(benzo[d]oxazol-5-yloxy)-3-methylbenzenamine.

Example 31
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4-{4-(11 iazolo[1,5-alpyridin-7-yloxy)-3-chloro-2-flucrophenyl)-N6-(4.4-dimethyl-4.5-
dihydroo 2-yDqui i -diamine
[00494)] Step  A:  Preparation  of  (Z)-N'-(4-(benzyloxy)pyridin-2-yl}-N.N-

dimethylformamidine: A 250 mL, single-neck, round-bottomed flask was charged with 4«
(benzyloxy)pyridin-2-amine (6.012 g, 30.02 mmol), dimethoxy-N,N-dimethylmethanamine
(5.535 ml, 39.03 mmol) and ethanol (100.1 ml). A few drops of TFA were added and the
reaction was heated to 50 °C for 4 hours. The reaction was cooled to ambient temperature and
concentrated. The crude product was used in the next step without purification.
(00495} Step  B:  Preparation  of  (Z)-N'-(4-(benzyloxy)pyridin-2-yi)-N-
hydroxyformamidine: A 100 mlL, single-neck, round-bottomed flask was charged with (Z)-N'-
(4-(benzyloxy)pyridin-2-yl)}-N,N-dimethylformamidine (7.66 g, 30.0 mmol), hydroxyl amine
~hydrochloride (2.40 g, 34.5 mmol), propan-2-ol (33.3 ml), and THF (5 ml). The reaction was
hea:éd 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  of  T-{benzyloxy)}1.2 Aliriazolef].5-alpyridine:
Trifluoroacetic anhydride (2.62 mL, 18.9 mmol) was added dropwise to a solution of (Z}-N'-(4-
(benzyloxy)pyridin-2-yD)-N-hydroxyformamidine (437 &, 17.9 mmol) i1‘n THF (180 mL), and
the mixnire was cooled to 0 °C. The ice bath was then. removed and the reaction was stirred for
12 hours. The reaction was concentrated to about 15-25 mL, then poured into 400 mL of iced 1
M NaOH. The mixture was stirred for 1 hour. The resulting white solids were collected by
filtration, washed with hexanes, and dried under high vacuum for 1 hour to provide the desired
product.
[00497) Step D: Preparation of [1,2 41triazolo[1.5-alpyridin-7-0(: A 250 mL, single-neck,
round-bottomed flask was charged with 7-(benzyloxy)-[1,2,4]triazolo[1,5-a}pyridine (3.20 g,
14.2 mmol), PA/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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[00498) Step E: Preparation of tert-butyl 3-chloro-2.4-diflucrobenzoate: A 125 mlL,

single-neck, round-bottomed flask was charged with di-tert-butoxy-N,N-dimethylmethanamine
(482 ml, 201 mmol), 3-chloro-2,4-difluorobenzoic acid (9.67 g, 50.2 mmol), and DMF (50 mt).
The reaction was heated to B0 °C for 48 hours. After cooling to ambient temperature, the
reaction was diluted with saturated NaHCOy and EtOAc. The aqueous phase was extracted with
EtOAc, and the combined organic phases were washed with saturated NaHCO, and brine, dried,
filtered and concentrated to provide the desired product as a gold ail.
[00499] Step F: Preparation of tert-butyl 4-([1.24ltriazolo[1.5-alpyridin-7-yloxy)-3-
chloro-2-fluorobenzoate: A vial charged with tert-butyl 3-chloro-2,4-difluorobenzoate (0.210 g,
0.845 mmol), [1,2,4)riazolo| 1,5-a)pyridin-7-ol (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 fesiﬂting solids were collected by filtration and purified by flash
chromatography, eliting with gradient of 10% EtOAc¢/ Hexanes to 50% EtOAc/Hexanes to

provide the desired product

[00500] Step G: Preparation of 4.(1.2d]triazolol1,5-alpyridiri-7-vloxy)-3-chloro-2-
fluorobenzoic acid: A 25 m! 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-triflucroacetic acid (0.50 ml, 0.16 mmol) was added. The
reaction was stirred for 20 minutces, 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: Preparation of 4-([1,2.4]tdazolo[1,5-a]pyridin-7-yloxy) 3-chIoro-2-
fluorobenzenamine: A vial was charged with 4-([1,2 4}triezolo[1,5-a]pyridin-7-yloxy)-3-chloro-
2-fluorobenzoic acid (0.090 g, 0.2925 mmol), triethylamine (0.1223 ml, 0.8776 mmol) and
DMF (1.5 l). Diphenylphosphoryl azide (0.1630 ml, 0.7313 mmol) was added. The reaction
- was stirred at ambient.temperature for 3 hours, then water (0.2199 ml, 0.2925 mmol) 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, cluting with
a gradient from 100% EtOAc to 10% (with 6% NH;OH) MeOH/EtOAC.

[00502] Step I Preparation of N4-(4-([1,2.4]triazolo{1.5-a]pyridin-7-ytoxy)-3~chloro-2-
fluorophenyl -Ng4,4-dimethyl-4,5-dihydr00xazol-2—yl)guinazoline-4,6-diamine: Prepared
according to the procedure for Example 1, using 4-([1,2,4]trlazolo[1,5-a]pyridin-7-yloxy)-3-
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chloro-2-flugrobenzenamine in place of  3-methyl-4-(2-methyibenzo[d]oxazol-5-
yloxy)benzenamine. MS APCI (+) m/z 519.3 (M+1, chlorine pattern) detected.
Example 32

fj/ J”‘
ey

N4-(4«]1,2.4]triazolo[1.5-a]pyridin-7-yioxy)-2-fluoro-3-methyiphenyl}-N6-(4 4-dimethyl-4,5-

0l-2-yl)quinazoline-¢.6-diamine

[00503] Prepared according to the procedure of Example 31, using 2,4-difluoro-3-
meﬂl;lbenzoic in place of 3-chloro-2,4-diflucrobenzoic acid. MS APCI (+) m/z 499.3 (M+1)
detected.

Example 33

fzrt;
‘Cf -

gg)-m-m;u 1,;4|tnazolo| 1.5-alpyridin-7 -\Loxv) 3-mcthvlphcnvl]-N6-(4—mcthvl 4,5-
dlhvdrooxazol~2-vl)qumazolme—4 6-diamine -

[00504]_ Prepared according to the procedure for Example 1 using (R)-2-aminopropan-1-

ol in place of 2-amin0—2-methy-lpropan—l-ol and 4-([1,2,4]triazolo[},5-a]pyridin-7-yloxy)-3-

methylbenzenamine in place of 3-meu1yl-;l-(2-methylben;o [d]oxazo!-5-yloxy)benzenamine, MS

APCI (+) m/z 4673 (M+1) detected. o ' '
- ' ' Example 34

@"

HQ HN ! A

aC o
N¢J N

trans-2-{4-(4-([1 2. 4}rlazolo[ 1.5-alpyridin-7-yloxy)-3 -methylphenylamino)quinazolin-6-

yloxyleyclopentanol
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[00505] Step  A:  Preparation of 4-(4-([1.2.4)triazolof1.5-a]pyridin-7-yloxy)-3-
methylphenylamino)quinazolin-6-ol h hloride: Prepared according to Example 15 using 4-

({1,2,4%triazolo]1,5-a]pyridin-7-vloxy)-3-methylbenzenamine in piace of 4-(imidazo[l,2-
ajpyridin-7-yloxy)-3-methylaniline,

[00506] Step B: Preparation of frans-2-(4-(4-([1.2 4]triazolo]1,5-aJpyridin-7-yloxy)-3-
methylphenylamino)quinazolin-6-vioxy)cyclopentanol: A 50 mL flask was charged with 4-(4-

(f1,2,4]triazolo[!,5-a]pyrid in-7-yloxy)-3-methylflpheny!amino)quinazolin-G-ol hydrochloride
(3.117 g, 7.406 mmol), 6-oxa-bicyclo[3.1.0]hexane (0.6924 ml, 7.777 mmol), cesium hydroxide
monohydrate (2.736 g, 16.29 mmol), DMF (20 mL). The reaction was heated to 92 °C for 12
hours, then cooled to room temperature and dilute with 200 mL of water. The mixture was
stirred for 24 hours. The resulting precipitate was collected by filtration, washed with water and
air dried to p;ovidc 2,80 g of the title co-mpound as a racemic mixture, MS APCI (+) m/z 4653
(V1) detected. '
Exampte 35°

methyl-4.5 -d.ihvdrooxazoM—vl Ymethanol -

[00507] Step A: Preparation of (E)-N'-(4-(3-(1-(tert-butyldiphenvisilvloxy)-3-hydroxy-2-
methylpropan-2-ylithioureldo)-2-cvanophen N-dimethylformimidamide: Prepared

according to the method of Example 1, using 2-amino-3-(tert-butyldiphenylsilyloxy)-2-

methylpropan-1-ol in place of 2-amino-2-methylpropan-]-ol.

[00508) Step B: Preparation of N4- 1,2 4]triazolo[1,5- idin-7-vloxv}-3-
thylphen tert-butyldiphenylsilyloxy)methyl)-4-me ihydrooxazol-2-

yl)quinazoline-4,6-diamine: Prepared according to the method of Example 1, using (E)-N'-(4-(3~

(1-(tert-butyldiphenylsilyloxy)-3-hydroxy-2-methylpropan-2-yl)thioureido)-2-cyanophenyl)-

N,N-dimethylformimidamide in place of 1-{3-cyano-4-
((dimethylamino)methyleneamino)phenyl)-3-(1-hydroxy-2-methylpropan-2-yl)thiourca and 4-
(11,2, 4]triazolof1,5-a]pyridin-7-yloxy)}-3-methylbenzenamine in place of d4-(imidazo[l,2-
ajpyridin-7-yloxy)-3-methylaniline.
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[a0509] Step C: Preparation of (2-(4-{4-([1.2.4Mriazolof1,5-a)pyridin-7-yloxy)-3-
methylphenylamino)quinazolin-6-ylamino)-4-methyl-4.5-dihydrooxazol-4-yl)methanol: TBAF
(7.799 mmol, 7.79 mL, 1M in THF) was added to a solution of N4-(4-([1,2,4]triazolo[1,5-
a]pyridin-7-yloxy)}-3-methylpheny{)-N6-(4-((tert-butyldiphenylsilyloxy)methyl)-4-methyl-4,5-
dihydrooxazol-2-yl)quinazoline4,6-diamine (2.866 g, 3.900 mmo}) in THF (60 mL). The
reaction was stirred for 3 hours and then concentrated. The residue was purified by flash
chromatography, eluting with EtOAc/Hex/MeOH 9:1:1 with 0.1% H;O to provide the title
compound, MS APCI (+) m/z 497.4 (M+1) detected.

Example 36
Iene
(\ HN \ N.
O Nj
-~ o r'
| \_NJ
NA4-{1,2,4triazolof1,5-alpyridin-7-yloxy)-3-methylphenyl)-5-(2-methoxyethox ylquinazolin-
' 4-amine '
[00510] Stép A: Preparati -(2-methoxyethoxy)qui in-4-9l: To a solution of 2-

methoxyethanol (0.528 ml, 6.70 mmol) in DMA (6 mL) was slowly added 514 mg of a 60%
dispersion of NaH (0308 g, 12.8 mmol), and the reaction mixture wa.;i 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 miL) and then filtered through GF/F paper. The filtrate was-
concentrated to afford the desired product as a yellow solid.

[00511] Step B: Preparation of d-chloro-5-(2-methoxyethoxy)quinazoline: Prepered’
according to the method of Example 15 using S-Q—metﬁoxycthoxy)quinazolin-4-o] in place of 4-
hydroxyquinazolin-6-yl acetate. ’ ‘
[00512] Step C: Preparation  of N-(4-([1.2 4}triazolo[1.5- idin-7-yloxy)-3-
methyl D-5-(2-me inazolin-4-amine: Prepared according to the method of
Example 24 using 4-chloro-5-(2-methoxyethoxy)quinazoline in place of 4-chloro-6-(2-
methoxyethoxy)quinazoline. MS APCI (+) m/z 443.1 (M+1) detected.

[00513] The following compounds were also prepared according to the above-described
methods.
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510.1 (M+l) detected N

.0 -

472.2

(M+1l) detected 100514] The. foregoi ng description is
considered as illustrative only of the principles of

the i nvention.
and changes wi ||

t ho. .art

Furt her,
be readily apparent to

+ docirod tn lim¢t

si nce nunerous nodi fications

those skilled

Lnvant i an

o _Nnnt t
E=2inn B A T T

j— T erc, “CAT €, I_( 1 T .\JL'\JIIL'\J L ™ A B | III
tq the exact cons on and process sHotl S+ detected
dgscri bed abgk di ngly, all suitable
274 modj ficati al ents may be considered to
fal 1o wth scope of the invention as defined by
the clains®timat follow (005151The words "conprise,”
Tgonprising, ~ incLude, - including,” an@zzllngzw@ Br
when used inmiﬂizr jfication and in the fo
‘5 Cllaims are i ed tpMspecify the presed@gmﬂ?‘§?¥?ed
f eatgsr e A gers, c@&%ﬁnents, or steps, but they do
not precl &he presence or addition ofl one or nore
other features, integers, conponents, stleps, or groups
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eos
276 D § M
g
g ! 507.3 (M+1) detected
B<p
277 L~ L 0
N""K N*‘ Lo
_ I O ‘ 4933 (M+1) detected
278 "y Q,N |
. (\N/\/D Y N 4 ‘
N’K N"J )
F o 512.1 (M+]) detected
H et
279 \Nj\N/\/O S Y NJ !
| N)
‘ | o 510.1 (M-+1) detectod
280 % " :NJ“
N =
) 3
472.2 (M-+1) detected
H —
281 N LN

149




1. A conmpound of Fornmula 8: 8 wherein each R6,
R8, and R8a are independently hydrogen,
trifluoronethyl, alkyl, saturated or partially
unsaturated cycloallcyl, saturated or partially
unsat urated heterocyclyl, aryl, arylalkyl, heteroaryl,
het er oaryl al kyl, or heterocyclyl al kyl, wherein said
al kyl, cycl oal kyl, heterocyclyl, arylalkyl,
[00514j et er G yregding: deseriptipn & dopdidersdrad ithstretiveopd ofl the Ryricipias of
the .n&m;ano Nt §H&sme+ﬂu§gmmffc&oqpado&ha@5 i wﬁga.uy apparent to

i ndependent | el ected from oxo
those %hﬂ!eédyl e %rﬁw%mﬁ desirgdt (g awdhfawaﬂwam 5h°| f;%aférf@awmeﬂad
process ytohwaak Hﬁiyhbedﬁﬁd\lér Aloeidiagigl apatitabnhodifibatas dhdégelalents may

e
[00518]i f | udﬁ‘@nm@rﬂy I"confprise't Gematphiging,” f'indledgtréinhiostipg,” and "includes”
when ﬁs’e& knutﬂfsg%ﬁ 'anfl b 151}3 Wfog{ﬁgtcﬁmm nngj to%ééélify the presence

t eroar roar
of statgd mﬂ% %Wponents or sigps, Rt %@ﬁ:d d‘Rs'at PEetnEr RipsErFe or
addmdnfufo@é Q@ MdrOotidifhicdshRie @, Ronbdndb) edpd, F gRoghs thehdf 6

menber ed carbocyclic ring; or R6 and R8 toget her

with the atons to which they are attached forma 3 to
10 nenbered saturated or partially unsaturated
heterocyclyl ring optionally containing one or nore
addi ti onal heteroatons selected fromN, 0, S, SO SO2
and NR6, wherein said carbocyclic and heterocyclic
rings are optionally substituted with one or nore
groups i ndependently sel ected from oxo, hal ogen,

al kyl, allccnyl, alkynyl, saturated and partially
unsaturated cycl oal kyl, saturated and partially

unsat urated heterocyclyl, cycloallcylalkyl, cyano,
nitro, trifluoronethyl, difluoronethyl, fluoronethyl,
f 1 uor onet hoxy, difluoromnethoxy, trifluoronethoxy,
azido, aryl, OR15, NR15R16, SR15, heteroaryl,
aryl al kyl , heteroaryl al kyl, and heterocyclyl al kyl ;
R15 and R16 are independently H, alkyl, alkenyl,

al kynyl , heteroal kyl, heteroal kenyl, heteroal kynyl,
saturated or partially unsaturated cycl oal kyl,
saturated or partially unsaturated heterocyclyl,

cycl oal kylailcyl, aryl, arylalkyl, heteroaryl,

het er oaryl al kyl, or heterocyclyl al kyl, wherein said
al Il cyl, al kenyl, alkynyl, cycloal kyl, heterocyclyl,
cycl oal kyl al kyl, aryl, arylallcyl, heteroaryl,
heteroaryl al kyl , and heterocycl yEal kyl are optionally
substituted with one or nore groups independently

sel ected from al kyl, al kenyl, al kynyl, heteroal kyl,
het er oal kenyl , heteroal kynyl, saturated and partially
unsaturated cycl oal kyl, saturated and partially

unsat urated heterocyclyl, aryl, heteroaryl, hal ogen,
oxo, ON N eRb, NWORb, N I6CO2Rb, N eCCORb, SO2Nrl e,
SR3, SOfe, 8021le, SSRa, C(=ORY, C(---0)0le, OC(=0)R',
C(=0)Nlele, N eC(=0)R1l1l, 4RYC(---0)NRble, OC(=0)N eRb,
and C(---0)CH2011. 6; or R15 and 1(16 together
wth the atomto which thgy are attached forma

het erocyclic ring optionally containing one or nore
addi tional heteroatons selected fromN, 0, S SO SO
and NR6, wherein said heterocyclic ring is optionally
substituted with one or nore groups independently

sel ected from oxo, hal ogen, al kyl, al kenyl, alkynyl,
saturated and partially unsaturated cycloallcyl,
saturated and partially unsaturated heterocyclyl,

cycl oal kyl al kyl , cyano, nitro, trilluoronethyl,

di fl uoronethyl, fluoromethyl, fluoronethoxy,

di fl uor onet hoxy, trifluoronethoxy, azido, aryl, OW
Nab, SR', heteroaryl, arylallcyl, heteroarylallcyl,
and heterocyclyl al kyl; and R, Rb and Re are



9 wherein Ais 0, C(=0), S. SOor S@@; Eis: Xis Nor
"™ CH: DI, D2 and L:r3 are independently N or CR19; D4
and D5 are independently Nor CR9 and D6 is O, S. or
NR2, whereiti at |east one of 134 and 136 is not CR19;
Di, D8, D9 and D are independently N or CR 9, wherein
at |l east one of D7, D8, D9 and DI is N, Rl is H or
al kyl ; each R2 is independently hal ogen, cyano,
nitro, trifluoronethyl, diiluoromethyl, fluoronethyl,
f1 uor omet hoxy, difl uoronetleéry, trifl uor onet hoxy,
azido, -SR18,-C(0)R18, C(0)OR15, -NRI4C(0)0OR18,
-0C(0) 1119, -NR 14S 02R18, -SO2NR18R 14, -NRI 4C(0) R9,

1. G EpNRIBRBAF ol 8C( 0) NRI 5R14, - NR 3C(NCN) NR' 5e,
-NR18R4, al kyl, al kenyl, al kynyl, saturated or
partially unsatur @d Réy oal kyI cycI oal kyl al kyl ,

-S(0) p(al kyl), -S '\Cﬁ, aryl aryl, aryl aI kyl ,
het eroaryl, het er kyI tgrat ed or partially
unsaturat ed hetergg : emm’ ylal icy

-0(CRI3Rt4) g_aryl, N s(CRI 3R14) (3taryl,
O(CR131214)q heteroaryl NMB(CRI 3R14) g- het er oar yl ,

-O(CRlBRl%h terogyclyl
ARIRKESY €48 qumﬁ @féé%P%ﬂde“tWPQgﬁn SHflorgmgiyl, alkyl, saturated

or partfli %Hé‘immt@& K%d?éﬂlkyl Cééﬁ]rﬁéﬂ ky fuama?{yydnsatﬁfaﬁdallléféﬂmyclyl aryl, arylalkyl,
het er oary eter oary er OcyC y

heteroapds '&tmwllagkwh|0kiapte@9yqula)hsl wheselgseidoleyl] gyclsalist, ihetgrasyelyl, aryl,
arylalkwI BQB]%QII%’ %‘étemgﬁ%{%%loﬁﬁ?été;rg@@sﬁﬂﬁﬁbﬁ’ oﬁfﬁlnﬁly Efsdh@F with one or
more gnlmfplsuodepmmﬁxwplectpd ffromo oawelatapey,, alkyl, dhikenyINRI3 )2 Ritarated and

partially %&%@%ﬁﬁ%? 6&%]@1@@6&&3%%%91}' unsquo.)tg‘(? hettL,roéyc!yl cycloalkylalkyl,
cyano, nitro, OR"”, NRPR", SR® $E=ORY, SO;R", trifluoromethy), diflucromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, and heterocyclylalkyl,

or R¥ and R* together with the atom to which they are attached form a 3 to 6 membered
carbocyclic ring;

or R® and R® together with the atoms to which they arc attached form a 3 to 10 membered
saturated or partially unsatorated heterocyclyl ring optionally containing one or more additional
heteroatoms selected from N, O, S, SO, SO, and NR®, wherein said carbocyclic and heterocyclic
rings arc optionally substituted with one or more groups independently selected from oxo, halogen,
alkyl, alkcnyl, alkynyl, saturated and partially unsaturated cycloalkyl, saturated and partially
unsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro, trifluoromethyl, diflucromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, aryl, OR'*, NR“R!6, SR",
heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylalkyl;

R apd R' are independently H, alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, saturated or partially unsatorated cycloalkyl, saturated or partially unsaturated
heterocyclyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, or heterocyclylalkyl,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,
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C(O)NRI5RI 3, -NR15RI 3, -NRI4C(0)NR151213,

- NR14C( NCN) NR15R13, -OR s, aryl, heteroaryl,
aryi al kyl, heteroarylallcyl, saturated and partially
unsat urated heterocyclyl, and heterocyclyl al kyl, and
wherein said aryl, heteroaryl, arylalkyl,

het er oaryl al kyl, heterocyclyi or heterocyclyial kyl
rings may bc further substituted with one or nore

e R AT T ST -

indeperdedy scl@hdde By, alaplkxaw:hy! &myuplame@roamgl ARtekd:Akdny, heteroa]kynyl
unsaturated cy cloalﬁé sat urated and parti al

saturated pad paitalsegnsparatd sy plh' sqtyvatsdpngd ;%ﬁqt@llmngaturate?i/ hetegogydhyl, aryl,

heteroal30, hal¥zen,a0%@, BR®, ARERY REepRA dﬁﬁ*d(yaahyldk@ﬁ(" SO,NR'R®, SR?, SOR?,
t'r'i f| uor omef hyl al kyl aturated artlaH

SOR’, lﬁw%&,u%m%&“ cp&m( ;@C(—QaR rCéf@B%R M“ﬁ(%@)w NR'C(=O)NRR’,
Q%QP ecyclyl, aryl, arylalkyl, heteroaryl,
OC(Oeteroar Eﬁ?%for heterocyclylalkyl mhereln said
at R Ianddyétogaﬂhklyw;th et mor dy eihch theyrard aucahg,d falrioyd heterocyclic ring
hetero IaI r I 6
optlonag¥ gor{)tagﬁi:r’%na ?1 mgrﬁke)zs b Iﬁéte:‘oattgﬁig sﬂ%ctt%lr r%ﬂeﬂg §0§§3é02 and NR”,
wherein Ehd@[helmd)eydlicymgeisaﬁ}inedalfyr ovstivted  withl @gear, madekgtbups mdependemly

stete R e tefrecHety et g v R oo B SRl Botoatio,

saturatelﬂeirﬁr p&yalw hnsaaméco a;biéydc@élwlcyclsamﬁakym kydno, m ,Striflucromethy],
5R16 SR15, trifl yorone

dtﬂuoranqﬂ’yucﬂqgmqﬁlg,)[l Iﬁrqr%q:tb%@ﬁ uorome@gf% q%gwetho y, azido, aryl, OR",
NR'R" ?R“Héf&d&?ﬁtéi'ﬂéﬂtrl hétbrt)bltym@tr%@%ﬁéroc%a*mh Ryl; arwl

roar , het'croar

S PR I R U N —
loalk 1 SRR § £h FHEEPO g to 6
cycloa n%esa %ﬂ r?ﬁ%gggngla@%rfe@ﬁ&ﬂ@%@ ?ﬂ R F?s t oget her
Wi NR"R éorgus -6t wembéredh heteopycliceringt InaamBebLZf@gm arogent goms and
t or partially unsaturated
OpmnmﬁgfﬂﬁocycﬁgwﬁﬁlE{Q&gﬁlonally cont ai ni ng one or nore
adblR{’R"cfnmhs te 6 erecotedtiesaicgdicethghadng N2 ridg nBrogSDatoBER
and NR6, wherein said carbocyclic and heterocyelic
rings are optionally substituted with one or nore
2. Ghevpspdund epelatie d} delecralfi@at:ed from oxo, hal ogen,

T L S SR LR A BB ety ropan--

ybﬂumna§akurateglheteroc%c:yld EycloalkyLallc¥: cyanoh
nLtro, triftlugronetny I 1.1 uor onet , uaqr onet ny
R B e O AT RS PSR RORGRy Propin-2-
yhthioggd do, aryl, OR's, NRIsSR's, sRis, heteroaryl,
aryl al kyl , heteroarylalkyl, and heterocyclylalkyl;
each R12 is independently hal ogen, cyano, nitro,

tar ﬂq%EM odi f 1 uoronmet hyl, fluoronethyl,

ééﬂ Qﬁ@ oxy, Hlfluoronﬁthoxy, trlfluoronethoxy,
a2|do -SRI8 -OR's, -C(O)R 5
, -C(0)OR1s, -KC(O)OR 38, -0C(0)R15 - NRI ES02122
- SO2NTR 1 5R14, -NRI'l1 C(0)R15, -C(0)NeR14,
-NR13C(0) NR151214, - NR13C(NCN) NR15R14, -NR1sR14,
al kyl, al kenyl, alkynyl, saturated or partially
unsat urated cycl oal kyl, cycl oal kyl al kyl
-S5(0)1, (al kyl), -8(0)p(CRI3R14)ciaryi, aryl,
aryl al kyl, heteroaryl, heteroarylal kyl, saturated or
partially unsaturated heterocyclyl, h eterocye |yl al
Kyl , -O(CR13R14)qg-aryl, -Ngs(CR /3Rl14)qg-aryl,
-0(CR13R 14)cheteroaryl , -NR13(CRLl3R14)g- heteroaryl,
-0(CRI 3R14), rheterocycl yl or
-NR15( CR 13R14) cheterocycl yl , wherein said al kyl,
al kenyl , al kynyl, cyel oal kyl, aryl, arylal kyl,
heteroaryl, heteroaryl al kyl, heterocyclyl and
het er ocycl yl al kyl portions are optionally substituted
with one or nore groups independently selected from

!.,u



or le5 and R18 together wth the atons to which they
are attached forma saturated or partially unsaturated
cycl oal kyl or saturated or partially unsaturated
het erocyclyl ring, wherein said al kyl, cycloallcyl and
het erocyclyl are optionally substituted with one or
nore groups independently selected from hal ogen,
cyano, nitro, trifluomethyl, difluoronethyl,
fluoronet hyl, fluoronethoxy, di fluoromethoxy,
trifluoronmethoxy, azido, oxo, OR% NRaRb, NR ORb,
NMOO2Rb, NR CORb, SONRaRb, SR, (j@,ﬂsgma, S s-1211,
C(=0) 123, C(=0)0l1le, OC(= O)R',RC( ial'e, NrC(=0)Rb,
and NR3C(=0) NRbRe; ,, R° bEach Rm i ndependently 11,
hal ogen, cyano, Fﬁ onet hyl ,
di fl uor onet hyl , 1kﬁ§?o th fI r omet hoxy,
di f | uor onet hoxy, fludro XY, azido, -S1118,
-OR', -C(0)1215, -C(0O)OR15, -NRI1C(O)OR 8, -0C(O)R 5 -
NRI 4S02R) 8, -SOLNR |-NR PAC(0)R15, .-- 14,
- QURHNRASRAC=OYRLICG HMRISR14, - NR 13C( NCN) NRL5R14,
NRL15N. alkyf kenyl al ynyI saturated or partially
uHSﬁturated cycloalkyl cycloalkylalkyl,
-ﬂmDUﬁWU -SM;&Q%%H@qawl aryl ,
yIaII r i het eroaryl al kyl, saturated or
paf’rr uns het erocycl yl heterocyclylalkyl,
- 0( 3H4ﬂ1wyﬂ mnacm3m5¢aww
- 0( - het eragr ylp1 - NR13( CR13R14) g- het eroar yl ,
-0(CR 1 \_Q)q-hcter 61yl or -NR 15(CR 13R
14) g- heterocycl yl, wherern said al kyl, al kenyl,
all cynyl, c cIoaIkyI aryl arylalkyl,(ﬁeyeroaryl

heteroaryl Ry het er oc F ocycIyIaIkyI
por fiops"af.e opt i3 ubst| h one or nore
gr oups pendent | cted fro hal ogen,
cyano, Q, trifl , di t hoxy,
trifluordnet hexy, i 3S02R38l,. - 802NR15R13

- C(0) R15, /0) OR15, Qi R15, - NRl@E;EQa@“Rls,

6. -

- NR13C( O)?—?l -C(0) NR1 R58, + NRI5R13,

-NR14C(O)NRi5R|3 NR ' 4C(NCN) NR15R13, -01215, aryl

het er oaryl aryl al kyl, heteroarylal kyl, saturated or

deﬂﬂéDt?HUnsaturated het er ocycl yl , and

hetere y] 1N sald ny!, heteroaryl,

aref?/l’zta)l EXCFP drgh{agﬁegg%ﬁwgﬁﬁﬁ het er ocycl yI or

helbband dy cdry irdefeydentiy i or GRY dnd IFus ©@hSror NRIE twhentieet least one of D*
ne_Qqr re groups selected from hal ogen,

%@Iﬁl mﬁcmgﬁo nitro, azido, fluoronethyl,

ohﬂﬂ m&;m%deP arehﬂidebhmﬂehﬂymltd?ﬂR’g alhkiein ataédsemequw D, D? and D"

al kynyl, saturated and partially unsaturated

'cycloallcyl saturated and partially unsaturated

henﬁgpny@nwt NR15R13 and OR15; each R2 is

i ndependent |y, C1-C4 al k saturated or parti al
un%lahpuﬁgt ¥d 1%%?5%‘5?% hfx?sepf | 8RBy | ¢ ifivoromethyl, difluoromethyl,

fluorbthéth O HasRHRMHbxy, Qi‘iﬂtfdré&ﬁétﬁ&%t *Muommetho Ramd&%bsnﬂd GR’, -C(O)R”,

ar e, |nd en dent ¥ H, al k qg%p k ny 15 14 4 is
-C(OYQAR i atHB 6{O)9% ml-@‘}(@%sat urdt ZBycI RIPRY,  -NR™C(O)R',
C(OWRU R &L SROTC(EMNH *rah | YNR”&@ﬁéﬁﬁ?@dR‘hetﬁRURW'a\{ 1, §ﬁ<¥rly1 alkynyl,

het er oaryl, or N eft ornms a b5- 314
saturafed er pastjalyi nsatinatgd fearlonlylL czclmallﬂ’gaﬂml,t-ﬁﬁ@eﬁall@i)orﬁéDMéR R™)q-aryl,

on AN AT S ., Bl o

isN;

ring nltrogen atons; j is 0, 1,2 or 3; nis 0, 1, 2,
3, or 4; qis 0, 1, 2 3, #3or 5 and p isO, | or2.
4. The compound of Claim3 selected from | -(

- hydr oxy- 2- net hyl propan-2-y1)-3-(4-(3-nmethyl-4-(2-nmeth
yl benzo[ d] oxazol - 5-

yl oxy) phenyl am no) qui nazol i n- 6-yQt hi our ea; and
3-(4-(4-(Himdazo[1, 2-a] pyridin-7-yl oxy) - 3-net hyl phen
yl am no) qui nazol i n-6-yl1)- t -(2-



5. A process for preparing a conpound of Formula 9: 9
conpri sing condensi ng a conpound of Formula 8: 8
with a conpound of Fornmula 2: R2r, ERL, 2 in the
presence of an acid in a suitable organic solvent to
provi de a conpound of Fornula 9; wherein Ais 0, CO,
S, SOor S02; Eis: Xis Nor CH D, D2 and 133 are
i ndependently N or CRL9;

heterocyclylalkyl, ~ -O(CR"R')g-aryl,  -NR'J(CRPRM™)garyl,  -O(CR"R"),-heteroaryl,
—NRIS(CR”RM)q-hetcroaryl, ~O(CRPR"),-heterocyclyl or —NR”(CR'3R'4)q-heterocyclyl, wherein
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalky!, heterocyclyl and
heterocyclylalkyl portions are optionally substituted with one or more groups independently
selected from oxo, halogen, cyano, nitro, trifluoromethy!, difluoromethoxy, u'iﬂuorqmethoxy, azido,
-NRPSOR, -80,NRPRP, -C(O)R"%, -C(0)ORY, -OC(OIR", NR"C(O)OR'®, -NRPEC(O)RY,
-C(ONRPRB, -NR¥RP, -NRMC(ONRPR", NRMCINCN)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®, R®, and R™ are independently hydrogen, trifluoromethyl, alkyl, saturated or
partially unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl, aryl, arylaikyl,
heteroaryl, heteroarylalkyl, or heterocyclylalkyl, wherein said alkyl, cycloalkyl, heterocyclyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl are optionally substituted with one or
more groups independently setected from oxo, halogen, alkyl, alkenyl, alkynyl, saturated and
partially unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, cycloalkylalkyl,
cyano, nitro, ORY, NRPR', SR¥ SE=O)R”, SOR®, triflucromethyl, difluoromethyl,
fluoromethyl, flucromethoxy, difluoromethoxy, triflucromethoxy, azido, ary!, heteroaryl, arylalkyl,
heteroarylalkyl, and heterocyclylalkyl,

or R® and R™ together with the atom to which they are attached form a 3 to 6 membered
carbocyclic ring;

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 carbocyclic and heterocyelic
rings are 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, wifluoromethyl, difluoromethyl,
fluoromefhy[, fluoromethoxy, difluoromethoxy, triffuoromethoxy, aiido, aryl, ORY, T;IR'SR'G, SRY,
heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylalkyt; '
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D4 and D5 are independently N or CR19 and D6 is 0, S,
or NR29, wherein at |east one of D4 and D5 is not
0249; D2, D8, D9 and DI are independently N or CR19,
wherein at |east one of 11, D8, D9 and D19 isN, Rl is
1-1 or al kyl; each R2 is independently hal ogen
cyano, nitro, tritluoronethyl, difluoromnethyl,
fluoronethyl, fluoronethoxy, difl uoronethoxy,
trlfluoronethoxy, azi do, -OR18, -C(0)R18, -C(0)O0OR15,

"readtNtK'2 14  independently  haldhien, C(e92:R1 Bitro; Q@ﬂﬁﬁr&i@thyl difluoromethyl,

ﬂuorm%,oﬁzmgﬁhog%é@g%% lmgl%ligoﬁqm andoﬂ_zﬁR herle -ORP, -C(O)R",
-(‘(o}cm*al kyth”@{(k)@w*,, ab&yml,  sRRUtated, Otscwﬁaﬁ'hﬂ*‘l Y -NRMC(O)RY,

—C(O).Tﬁ% Ol}'gr g‘tj_fﬁg@ C;/) s kyl}&géel NN qi‘}lgl K lyii, alkyl, alkenyl, alkynyl,
saturdéd/ blaﬁakt}éhy uh&hﬁﬁt@@iﬂloa]ﬁqt r%)’c%@fg:(?‘iaﬂclyl QS’@OL,(&E’:}I}“ WC‘?@RM).;—M}II

partial unsat urated heteroc érocycly
aryl, aqlrkl;lkyl, - é:te(rmi 1@Rargmy‘(a1kyhr Wturatemmg( BRjalY 1 susptyraied | heterocyclyl,
heierm%%%%%%j)-g@}gf ef)g %% Nﬁ’ﬂ(éf{@%l@j 15'}14) r h%&ﬁpﬁ{ly)l ~heteroaryl,
NR' (wao;m&mm) q@«ﬁm‘a{'é):,yncﬂcgohyclwmr @im's(gaPa“aJ Hhepérocyelyl, wherein

said zﬁ{é\él?,eqjlgeg}dy%l(y%&cg}:lg % gryL l@hlallﬁz{ %e}é&ga lyL %crg%’&lalkyl, heterocyclyl and

heterdstgrtl@raﬁayycpbmoak kayd opﬁmﬁmllgrmbahm@pﬂtkobm on nsarbd sgrviipst @dependently
h one ,or nore grou

selecth omrpatpdﬁa rrc*.n (lcy 0nmI%r ttriﬂggr% n‘%rllngf aﬁﬁ%@}%{:@%ﬁgﬂuoromcthmy, azido,
-NR’lEcﬁzktforwsﬁuﬁnW -g(0 K’Fu@(om‘ ooQC(ogRP,dcpm”ccomR’s NRPC(O)R",

JIN T N g R L GO
arylalil %M@W satd?ﬁé@l@& amali}l Blsﬂ@fé@éd%&%@@l and heterocyclyla]ky]

aryl al Ret er oar yl al saturated and partlal

and veheecdn snl%@réu hhlétoewb@y:dalwyh%t aam@{kefhéwtﬂcxnhd|qz)bpter0&wyldlkyl rings
may ﬂrﬁéﬂu@@hﬁi@%}% ond 61 ﬁlBFéagIWst g?é%l:c?h’gﬁﬂlhalo en, hiydrory] , Cyauo, nitro,

et er oar het cr oCcycC et er ocyclyla
azidog fingremethyl, #i8ubrometit, trsﬂmwmtbuledlqm alkengh elkmmyl,rmtmfated and partially

RS AR Shn  BE

aIIk hnd R\frynle mdaalpkr;deytlly h)siad;ggnat dkiy!awd partial | y

af"l‘f[ Z%geﬁ]é{ g}%ﬁ }%;}'yc}l rps Ml%@%&gr%daggc%iég ey saturated or partially
unsat@medd @aoalﬁga, o sutriR8s oapmmhh_,dmpseﬂnfhem hejerdiqydlvbgﬁgl wherein said alkyl,

r.onet al k saturat
cycloa[lfgl;taa ‘,ﬂeée&r:é{glﬂ %;‘15 alﬁaf’ﬁt}(’é‘fﬂ [;tstﬁ d{lvg{hl )Qne Or Mmore groups
mdepﬁ:ﬁf@tljﬂ @aédlaﬁl ﬁ&hqrawgml ?ﬁamo aﬂitydl, ,tnﬂfoi‘&r?étkw diflh@bREOS, muorome:chyi
et eroaryl a : etero yc y er .

fluorgmedxy, @ﬁe%aﬁhew’ wifheremele %if do. kg OR KRR, RUFORY, NRCOR®,
NR"d‘mle BOMNRRP, 4t SHRASY,RY Isyd- R, cmelohe‘t e-DRF YOAR?, @(QO)NR“R“

a qpalé%%substltu t ed wWith one or nore gr oups
'NR(KHQEEe “Bied from oxo, hal ogen, alkyl,
al enyl, R@' Aﬂén%h eﬁ@&uuyaﬁreglk?ﬁdau&ﬂw 'a’ﬂHn%(l %&%a%@t fteroalkenyl,

cycl oal kyl, saturated and pafrtiall n@unsa urat ed
heterh@k}@yb@y@md ocy@rt@ﬂy kynisathiaied | cyelog sahates] oOmpagially unsaturated

heter%?s%;% %@ioaﬁgiar@y ?'8 6%&%15%6#?% olﬁ gﬁﬁge%cﬁgﬁaci@t hy! heterocyclylalkyl,

wherginf $aido nlhyietaﬂcmyl, alkynylL wgplgaﬂgylh bﬁtyrocmczlyld @ycleallggllglkyl aryl, arylalkyl,
htaterEI széeg%&}q'lallkg é&cfllléféf'!)c:ycﬂ? ll?}rl GAf% %d ’g}on\ﬁi QF more groups

the atomto mhlch they are attached forn1a 3 to 6

nmenber ed carbocyclic ring; or R6 and Rs together

wWth the atons to which they 3re attached forma 3 to

10 nenbered saturated or partially unsaturated

het erocyclyl ring optionally containing one or nore

addi tional heteroatons selected fromN, 0, S SO SO

and NR6, wherein said carbocyclic and heterocyclic

rings are optionally substituted with one or nore

groups i ndependently sel ected from oxo, hal ogen,



NRI 3C( NCN) NR181214, -NRI 51214, al kyl, al kenyl,

al kynyl, saturated or partially unsaturated

cycl oal kyl, cycl oal kyl al kyl, -S(0)p(al kyl),
-S(0)p(Cl213R14)g-aryl, aryl, arylal kyl, heteroaryl,
het eroaryl al kyl, saturated or partially unsaturated
het erocycl yl, heterocyclylal kyl, -0(CRI312.14)g-aryl,
-NR18(CRI 3R4) garyl, -0(C12131214) 4-heteroaryl,

o LD, 08T TR AR Seontm

saturatedll akié pyiiatlyaldsyinyated oyylehivg] saphracdnnd parddllyluakdtytbted heterocyclyl, aryI

heteros iy R ey [ Rglor MBI SR o dOR S SRUNRIRS 8B, SOR"

SO-R® \§-§ R, ouﬁoqna m&@)anﬂw—m@mﬂ@mﬁw NR*CE(GD‘}l@ NROGT=0)NR"R®,

0X0 nitro, trlfluoronethy ,
OC(“ON%&“&@ & 1‘I f1 uor onet hoxy, azido,
oNRM390. R:uggd%ethelst%lﬁ\'ﬁ'l m% @cﬂé@%@r heterocychc rmo

-0C(0) R15, ~NR'C(0) OR1S, -NRI3 OR15 - o
optionaliy gortaiBiRg one NRRAEEIYiKFIS thgroatomsalsei@(wmrm QR'S SOO$@5and NR?,
, \Y t 08 I
where 5y RS i oo BN S 0% YA b stgencensy
selectedh Ebmraoxoyicdlogden] dllcyl) aﬂcmvd alityay b saturs@i dnd pytkialhetsetuceadydycloalkyl,

s W ¥ DEEEEREY Yl DSSBIRENEIY oyl e dtuoromeny
difluorothdtity | ofex@nethyly fuogsmethexys difacioadthbk g ifladrogehoxy, azido, aryl, OR®,

NRR®, dr O t%ﬁpl?()'lp F‘IﬁH %@;Pﬁ?z}@ﬁﬂﬁhfe‘legﬂ%&‘g%fkgﬂ(ényl

%l‘ KVQMH R'sﬁagdd{eiwﬁﬂ ti WorR & whizh th¢ umﬁwea&&m a saturated or partially
, saturated and partia unsaturat ed

unsaturﬁtéql @y@@@l ¥F, sawpegpg'g)agﬁay(yj@samrp@fg sterpcpelyl tipge wherein said alkyl,

cycloalkﬁdeﬁﬂeﬁla‘f’e@mylcwl tﬂ)@dﬁﬂgﬁlﬁll}oﬁu@nﬁl‘@d wﬁﬁ one or mbte @fﬁlﬂns]-l%&éjpcndent!y
gether w'th the atons to whi hey are attached

selecteci t‘rpm halogen, gianoe ditier trifpromeithy), Q@mmtbxleﬂuwmﬁbﬂl flugrpmethoxy,

dlﬂuor&ﬁetﬁcﬁ{"yu bR RS %EJ}' ¥xd!"§ ed %ﬁ‘éd’gﬂﬁ {\TR“COR"

imerei n sal dycl 6al kyl’ and teorc ,
sozNRﬂb";t SBhs SARE S0LRONSHS yt S lmsoowut@&moaﬁ EHH=60 €é=O)NR“R
a wps J.y selected from hal ogen, cyano
NR C( roa"dt i &f%gﬁ% thyl, difluoromethyl, fluoronethyl,
ﬂl‘%&r@ﬁehkgb,()alkeniy!f hlilim)dxnm&road&yl haterbdxlmtybnntehmwnyl saturated or
0X0 NR401

paﬂiallg@fq&fﬁgd cﬁgcﬁkgo F:guriaa)gg ﬁﬁar@lg %%Wg% %%Fi?él%yﬁcmfcloa[kylalkyl
aryl, arﬂén::gn Hécaomﬂ%a%a&mky@(mQé&hﬁy@ylamw {vBerBih keid ahiyl a[keny! alkynyl,

re i ndependent |

cycloalgylkyqatl.lraée;;l’< é)ﬁypam%”}kmturaﬁgt Q?tBVSFXS‘;bI] cpyelpalkyalkile arylalkyl

heteroaﬂﬂtf%[e‘?@ddﬂMEW and %%Mcy’ﬁlﬁglkw ar@ aﬁﬂdnail)t MibsteRE Witﬁtoﬁg or more groups
cl oal K , satur ated or ar i al unsat ur at ed
mdepqué (;qr

il é@?fé‘?dy fﬁonbylévbaalk@yvlaualwnyl dreleroalinl,y heterrglkenyl, heteroalkynyl,
saturat&%@ g%ﬁw wggﬁ‘ olo(gfcbf)}alsglk)f turaf?:ﬁ a%iﬁ'ﬁﬁ@y sé(thllateﬁﬂeterocyclyl aryl,

I N Sal
heteroansé.t haitagy‘ycm;q, ,Oftyblﬂb& MQR( NR”@%R NRGORT kgﬂgNR*‘R SR®, SOR®,

SOR" fs@*? gﬁg& SRFERLIALAIL c0RbRS SHEBLAN ik -G’

wgetherl with ¢tk oo talwdhidh thay legnyritachad ﬁmny:i 5aturated or

hetero efero e tero sa
Pama“aﬁasa[s'ﬁ# Sl MG SRR ns bt st pene il B heeein saie
alkyl, epeloilkylahy hetarmagcly) atecshtibredlBr abstitdtst witkbyd or hert @Ffcdps Wdependently

hal ogen, oxo, ORB, NRaRb, N eORl', N114CO2R5, NR4CORS5,

SO2NR3Rb, SR% S0124, SO02Ra, C(=0)114, C(=0)01r,

OC(=--0)R3, C(=0) NR4ARG, NR4Lf =0)Ro, NI VC(=0)NRbRc,

OC(--0) NRaRb, and C(=0) CH2Or; or R15 and 1216

together with the atomto which they are attached form

a heterocyclic ring optionally containing one or nore

addi tional heteroatons selected fromN, 0, S SO SO

and NR6, wherein said heterocyclic ring is optionally

substituted with one or nore groups independently

sel ected from oxo, hal ogen, alkyl, afkenyl, alkynyl,




each R2 is independently Cl-Cs al kyl, saturated or
partially unsaturated cycloal kyl, trifluoronethyl,

di fl uoronet hyl, or fluoronethyl; Ro and R
are i ndependently H, alkyl, alkenyl, alkynyl,
saturated or partially unsaturated cycl oal kyl,
saturated or partially unsaturated heterocyclyl, aryl,
or heteroaryl, or NfelRo forns a 5-6 nenbered
het erocyclic ring having 1-2 ring nitrogen atons and

selectfﬁlm‘duﬂ mﬂio@h SuHS! hilrbi! tﬁﬂu%fm@lb&]carfﬁ}groﬁ{d&wll )ﬂuoﬂfmelﬂﬁll R romethoxy,
-6 menbered het er oc I|c ring having 1- 'ﬁ A b
d'““ﬁ’wrfteﬂ%éan rifjugipmethoxy.s agido, 10xg, GIR'GNRAR, 3\”@ g\ﬂl“C@zR R'COR’,
SO,NHR® sls' OgoRs, 80,2, 4.5-RY, B=Rd R(LB)GR:, LoR{=B)ReS. NRR"
? of clai mzhs, vvhe}rQel g( tcﬁg\ a(@:(dé)(gbtl-oggr(a )R d-(&@) ot

PH?C@&DE ﬁ@dﬂgiﬂéﬁﬁﬂdeF acetate. 7.A process for
g%ﬁg‘?f{g] %g ﬁld%}?(‘?;ﬁ lpg.’an"gém‘%ﬁ#%’gﬂ’ﬁ 8R2[P fi r&neﬁh)él 8d1ﬂ1'|_?6romcthyi

luorowethyl, Nioromethoxy, d:ﬂuoromethoxy, rifluoromethoxy, azido, SR, -OR", -C(O)R",
-C(O)OR®, -NR"C(O)OR"™, -OC(ORY -NR“SO,R', -SO.NR"RY, -NR“C(ORY,
-C(ONR"R™, -NRPC(ONRR™, -NRECMNCNINR'’R', -NR“R", alkyl, alkenyl, alkynyl,
saturated or partially unsaturated cycloalkyl, cycloalkylalkyl, ~S(O},(alky!), —S(O),,(C‘.R13R'4)q-aryl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially unsaturated heterocyclyl,
heterocyclylalkyl,  -O(CR"R'")paryl,  -NR™(CR"R™),aryl,  -O(CRR')q-heteroaryl,
NR(CR"R")-heteroaryl, -O(CR"*R™) heterocycly) or -NR'S(CRR™),-heterocyclyl, wherein
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyctyl and
heterocyclylalkyl portions are optionally substitited with one or more proups independently
selected from oxo, halogen, cyano, nitro, trifiuoromethyl, difluoromethoxy, trifluoromethoxy, azido,
-NR"*SO:R™, -SO,NRPRY, -C(O)RY, -C(OYOR", -OC(O)RY, -NR"C(O)OR'®, -NR"*C(O)R",
-C(ONRP®RY, NR"RP, -NRMC(ONR"RP, -NR™CENCN)NR'R", -OR", aryl, heteroaryl,
arylalkyl, heteroarylalkyl, saturated or partially unsaturated heterocyclyl, and heterocyclylalkyl, and
wherein said aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocycelyl or heterocyclylalkyl rings may
be further substituted with one or more groups selected from halogen, hydroxyl, cyano, nitro, azido,
fluoromethyl, difluvoromethyl, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and partiaily
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, NRR"™ and OR'>;

each R¥ is independently C)-Cy4 alkyl, saturated or partially unsaturated cycloalkyl,
trifluoromethyl, difluoromethyl, or fluoromethyl; _

R®, R® and R® are independently H, alkyl, alkenyl, alkynyl, saturated or partially unsaturates
cycloalkyl, saturated or partially unsaturated heterocyclyl, aryl, or heteroaryl,

or NR°R® forms a 5-6 membered heterocyclic ﬁng having 1-2 ring nitrogen atoms and
optionally substituted with (C;-C; alkyl),

or NRPR® forms a 5-6 membered heterocyclic ring having 1-2 ring nitrogen atoms:;

jis0,1,20r3;

nis0,1,2,3,0or4;
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1 8 with a conpound of Forrmula 2: A- 2 in the
presence of an acid in a suitable organic solvent to
provi de a conpound of Fornmula 9: 9; and (b) cyclizing
the thiourea of Fornmula 9 to provide a conpound of
Formul a 10; wherein Ais 0, C(=0), S, SO or S@2; E is:
Xis Nor CH DI, D2 and D3 are independently N or
CR19; D4 and 19 are independently N or CR19 and D6 is
0, S, or NR26, wherein at |east one of D4 and D3 is
natC,CRL.G; 4,07 5; dntl, D9 and D1 are i ndependently N or
(:R,]DQ, erein at | east one of D7, it, D9 and DI is N,
R |’§°\£?'or al kyl ;

4, The compound of Claim 3 selected from:
1-(1-hydroxy-2-methylpropan-2-yl)-3-(4-(3-methyl-4-(2-methylbenzo[d]oxazol-3-
yloxy)phenylamino)quinazolin-6-yl)thiourea; and
3-(4-(4-(H-imidazo[ ] ,2-alpyridin-7-yloxy)-3-methylphenylamino)quinazolin-6-yl)- t -(2-
hydroxyethyl)-1-methylthiourea.

5. A process for preparing a compound of Formnla 9:
R2,
¢ I Ag
6 RL A

comprising condensing a compound of Formula 8:

8 R® H
A )
p?aﬂ/NTrN\@\/}N
=
HO S N/\l\ll/

8

with a compound of Formula 2:

R.,

in the presence of an acid in a suitable organic solvent to provide a compound of Formula 9;
wherein A is O, C(=0), S, SO or SO;
E is:
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each R2 is independently hal ogen, cyano, nitro,

trilluoronethyl, difluoronethyl, fluoronethyl,

fl uor onet hoxy, difluoronethoxy, trifluoronethoxy,

azido, -SR16, -OR's, -C(0)RI'3, -C(0)OR -NR14CMOR 18,

-0C(0) R15, -NRI4S02RI a, -802NRI5R14, -NRI 4C(0)R15,

-0) NRI 5R14, -NR15C(0)NRI 5R14, - NRI 3C( NCN) NRL5R14,

-N12. 13R14, allcyl, al kenyl, al kynyl, saturated or

partially unsaturated cycl oal kyl, cycl oallcyl al kyl,

-8(O)p(@lzk I) - S(0) pfs 3R14) caryl, aryl, arylalkyl,

he et ro;}j{ I kyl, saturated or partially

\m—:'d h ocC ql yl, heterocyclyl al kyl,

-0( %)q aryl', - NR16( CRI 3R14) car y! ,

-O(CRIBI pcheter o yI"‘Dt4 1R13(CR13R14)cheteroaryI

-0(CR %‘59 het er yl or

- NRACRI 3 4)’chet erocyclyl, wherein said al kyl,

al kenyl , al kﬁn cycl oal I Lyl, aryl, afybal kyI

het er oar y! roaryl al REWi , hét e lyl and

het.axérF s are opfiorally substituted

W th he or{ nore grpups | ndependent | el ected from
pEx0, triflu

di f I uor o Rggy trifluor on‘”et hoxy, ido,f! NRI 3S02R18,

- S2NR. 1 , - C(0) Rl #C(0) 011162 )R13,

-NR13C(0)0 , '~ NR13C( 0) Fa C(0) NR131213, -NR151213,

- NR14C( 0) NeR13, - NRI 4C( NCN) NR1612. 13, -OR16, aryl,

het er oar y| arylal kyl, ticteroarylal kyl, saturated

andisphet ¢l |y unsaturated heter ocyclyi, and

hglebbgﬁmbwr@[,}gg mdéﬂg]\y\g}qﬁ@ﬁ*n said aryl, heteroaryl,
ary] al ky het crioar het rocyclyl Qf

hat' @néé%/cﬂrgﬂndm@rﬁenrly Aber GRYY atybDY isr@.Heor MRS 5 tAherginea least one of D'
aﬁ@Dﬁ SER™re groups sel ected from hal ogen,
roxy cy aho nitro, azido, fI uor onet hyl ,
dll)lD&rIbrarmétDR/hrg indepéridemstydriet GRI%, wherkiplat leastiosmgf P, D?, D° and D"
s N: al kynyl, saturated and partially unsaturated
cycl oal k yl, saturated and partially unsaturated
heat‘éﬂd@yalkyl,, NR15R13 and OR S; each R6, RS,

and .R86, are. de endent ydr o trifluoro yl
SRR 2L indBaRERS dhlen) o abitpar BHVGPEREN | Eporomethyl
fluordhithy aﬂﬁdomem@;qr, idifRlorometinsg] wmb@meh@kgrml SR'E .OR', -C(O)R,

rylall t gf oar hat er par yl 5
'C(oﬁ)é%%ro (%h &%@g \ﬁ#&%k‘% sa ﬁ‘gp%& c?QFT?E%IIch , NR'C(O)R,
-C(ojnm'&tlecmwb(owml‘* a3t EENNRETRET, OWPR“‘ alkyl, alken I, alkynyl,
hct eroaryl al | cyl, and het er ocy are option

Y %,y' o ey
saturaiegpartRaptially nggtermted geclenltlosyslon & éWulénﬁKQ)p(CR R™)qraryl,

aryl, Sd?}lglﬁyﬁdh&&‘aﬁlypx%telh ﬁ {l sﬁhljéﬁéh o?l Mi ' uﬁéalﬁ)f'ﬂh’d s heterocyclyl,
sat ur at ed and alrtﬂ Unsat CyC oal

d
heterepyelvlellrbd an@( |h+ar351 unsé{Pur(QR B-%@E’r ocyc 5@1 R™),-heteroaryl,

R pak k 3
R g?g e{ét%% tri I)ﬁ é‘)lr"%{?g%%@?m gﬁ ['uor on??ﬁéfr?cydyl’ wherein
said Ayl cdksamt, biklynyl) dyabalﬁmlemhbﬁyxlalwl;fhemwamlehttanomialkyl, heterocyclyl and

e UBAST SPEIRE'Ye i oS B0 e B b yepniens

selectach frod8m of Inadesich,gryani, hitrot ﬂméluamomhyb diflviocimet vy, teifleoromethoxy, azido,

RO SO R G bk S\ TRRTRS "SRR R PCIOERE, yppco”,

-C(OMR'EAedNRBRM, a]\l&'“t(mOjNR‘ﬁEﬁbeNEHC@aCNym@[{”prOR‘S aryl, hetcroary]
partially unsaturated heterocyclyl ring optionally
contai ning one or nore additional heteroatons sel ected
fromN, 0, S, SO SO2 and NR6, wherein said
carbocyclic and heterocyclid ings are optionally
substituted with one or nore groups independently
sel ected from oxo, hal ogen, alkyl, alkenyl, alkynyl,
saturated and partially unsaturated cycl oal kyl,
saturated and partially unsaturated heterocyclyl,
cycl oal kyl al kyl , cyano, nitro, trifluoronethyl,
di fl uoronethyl, fluoronethyl, fluoronethoxy,

w



R13 and 1(14 together with the atons to which they are
attached forma saturated or partially unsaturated
cycl oal kyl, or saturated or partially unsaturated
het erocyclyl ring, wherein said al kyl, cycloal kyl and
het eorcyclyl portions are optionally substituted with
one or nore groups independently selected from
hal ogen, cyano, nitro, trifluoronethyl,
di fl uoronet hyl, fluoronethyl, quoronEthoxy,
aryl dlkyduhﬁﬂcwgwdﬁlietl,hmyated and pamaldm'eusquted herdrokyclybxamd l@wgrocyclylalkyl,

and wh%i(u‘i‘% %WQ{&O%%}% k%? Wﬁg @ﬁ:}yl%te&o %g@rkyl rings

may be mucmmmn N E@ﬁa or moTekger;E salncie(RIi‘Gmanke“em tegmingle ogahy, nitro,
azido, ﬂﬁorfj tﬁ)él xgHoromcﬁlé/¥ él’#%l%l@%%’l dlg)it L a&gliuﬂ,psgl;t{ratgd F'if’ partially

unsaturattﬁ&@t!wﬂqtl @dtueeyeﬁ Al paptialty Badataradd Hetarbo il tNIRi’PRS? and OR'?;

% at ed ﬁe e{egfﬁlﬂd }'/'dfﬁlgcyd %3 ;1( Zﬁlrﬁkx;px%msl;hy{ alkyl, saturated or
pamaﬂyh@isﬂﬁﬁféﬂcdyksloalkwl satu\"d’ﬁ@f a+ Ipa@.an}d uatéahted ahtlsaeﬁcl?ﬂ kyy1y hrylalkyl,

oal k het er ocycl y cl oal kyl ai kyl Y
heteroar&l, th'pw%lkyhgé\p@g}cwl éflagl,élt @%ggwwﬁ/ ?IEX}! cycgzﬁacy heterocyclyl, aryl,
arylalkyh SLRFASY, Helck 181, @ﬁ@h&%bﬁﬂ@alk)ﬂ a?éjgﬁfohﬁllﬁt ﬁﬂ)smuﬁc'a wWikone or
or noré groups |ndéependently selected from al
more gravnéewglvpen%ﬂnréyrﬁylecteﬁeff%m dapkgalo“eﬁe@lgvbalhe@y{y|alkynyl saturated and

panlallyhﬁk f%é “aréaxé 1S %th%%ﬁ %Hlaﬁ? H rht¥d H&%E#Eﬁgt @ﬂloalkylalky]

1
cyc s urate part y unsatur
cyano, Inétoer@BycHyR "Rar ySR* hé(e@&fa?,ylsozngl ogeifivororsthyO\difhekgmethyt,

fluorom iif 1105 —Oflw @%Wﬂgé%@%%%%meﬂalkﬂ

heteroa:WIz@):dﬂﬁbkbc;@@(lalBlel efe, and C(=0) CH20124;

At aaé‘ﬁ gﬁ%gfth?rgwnﬂﬁgr 3? c}mﬁhtafma;%t%}t%ﬂgf F LY 8% Snembered

carbocyélieitin@ Ni Ng one or nore addltlonal het er oat ons sel ect ed

framN, 0, S, SO SO2 and wher ei j d
HACER] Adseifier Py thastpmt fNARh {hey et PRI U oA o gnembered
saturatcd) Br mlalygﬁ&umatémﬂaaea@mtrlng oﬁﬁbﬁmye@nﬁm@ @ﬁ@.oor more additional
al kenyl , gﬁgy saturated and

heteroatg'ag £ ?ffqdyﬁ%&at%r%tséd S!ngqng wheregiaqalglrc@ft@ay%{ﬁdand heterocyclic
rings ardGPtiohally! Mbsiiied Htﬁ%ﬁ@oﬂﬁbﬁrg‘?&bbg |zﬂdeFen9¥|ﬁlBr@aE&F$ flokdxo, halogen,

cyano, ‘nitro, trifluoronethy uor onet hy

alkyl, aflqenndf alimyhy Fatumied oangnpartialiy unaitﬁatgdarcmllﬁ&xwmrawd and partially
i f h

unsatur tth eﬂgégﬁéw a?&éﬁglaﬂtﬂaﬁ&he }r{%oar ;ﬂla? kyﬁﬁuor&%thy! dlﬂl::ro:nelhg:i

fluorometbyleflascgrotthbol diflupromethoxy griflddre@ethondy, hzido, BO@}&@R rNRI°RH, SR,

th ed forma saturated
hcwro”&ﬁ%ﬁa‘kgrnh \Q'ghsﬁ IUr'gct/he rgc);%(y or saturated or
qali t RE| ligy mdthalandyedalbmrqmyc,l yahtrcr, trgl,uomhmm—yln difhiobmethyl,

Auorom@! norSAESRY. Mmoo oo e e YR -COR"
-C(OYORE] ecNRIOYOR Ral 0QEO)Ry andiR f80RY, | t-SORRERYet R IC(OIRY,

oA R R SR i, e, o

saturatezﬁ\l@b arﬁﬂlmhlsatmla RRallcf Gmllkylaﬂgﬁ Na0o), Il@l) SE(b%(CR”R”)q-aryl

1, aﬁ@f b;tmaxy&naetﬂqafyzlal@)lM Sél',uratec? or' p%:g ¥ é.ln@grateg| Wrocyclyl

heterocy%l})f&‘m » a-U(GRﬁR" t) -2 er OaTLIKWGR'FI@'F)ﬁJ Rl kenpkeR*R'),-heteroaryl,
heteroalkynyl urated or partially “unsaturat ed
cycl oal kyl saturated or partially unsaturated
heterocyclyl, cycloalkylal@glj aryl, aryl al kyl
heteroaryl, heteroarylallcyl, or heterocydyl al kyl,
wherein said al kyl, al kenyl, al kynyl, cycloal kyl,
saturated or partially unsaturated heterocyclyl,
cycl oal kyl alicyl, aryl, arylal kyl, heteroaryl,
heteroaryl al | cyl and heterocyclyl al kyl are optionally
substituted with one or nore gi nps i ndependently
sel ected from al kyl, al kenyl, al kynyl, heteroal kyl,



nis 0, 1, 2, 3, or 4, qis 0, 1, 2, 3, 4, or 5; and p
is 0, 1 or 2. 8. The process of claim?7, wherein the
acid is HOAc and the solvent is isopropyl acetate. 9.
The process of claim7, wherein the thiourea is
cyclized by treating the conpound of Fornula 9 with
TsCl and aqueous NaOH in THF.

-N'R]B(CRBRM)q-he’teroaryl, —O(CRBR”')q-helerocyclyl or -NRIS(CRBRM)q—helerucyclyi, wherein
said alkyl, alkenyl, alkynyl, cycloalkyl, ary!, arylalkyl, heteroaryl, heteroarylalkyl, heterocyciyl and
heterocyclylalkyl portions are oplionally substituted with one or more groups independently
selected from oxo, halogen, cyano, nitro, trifluoromethy!, difluoromethoxy, triflucremethoxy, azido,
NRPSOR®, -SO:NR'RY, .COOIRY, -C(0)ORY, -OC(O)R, -NRPC(OYOR'®, -NREC(ORY,
-C(ONRPR", NR¥R"?, NRMC(O)NRR", -NRUCNCNNR'’R'?, -OR", aryl, heieroaryl,
arylalkyl, heteroarylalkyl, saturated and partially unsaturated heterocyciyl, and heterocyclylalkyl,
and wherein said aryl, hetcroaryl, arylalkyl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings
may be further substituted with one or more groups selected from halogen, hydroxyl, cyano, nitro,
azido, fluoromethyi, difluoromethyl, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, NR'*R'? and OR";

RP and R! are independently hydrogen or alkyl, or

R™ and R together with the atoms to which they are attached form a saturated or partially
unsaturated cycloalkyl, or saturated or partially unsaturated heterocyclyl ring, wherein said alkyl,
cycloalkyl and heteorcyclyl portions are optionally substituted with one or more groups
independently selected from halogen, cyano, nitro, irifluoromethyl, difluoromethyl, fluoromethyl,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, oxo, OR?, NRR®, NR°OR®, NR*CO;R",
NR®*COR®, SO-NRR®, SR®, SOR?, SO-R?, $-S-R®?, C(=O)R", C(=0)OR?, OC(=O)R?, C(=O)NR'R",
NR*C(=O)R", and NR*C(=O0)NR'R®;

R'® and R' are independently H, alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
heteroalkynyl, saturated or partially unsaturated cycloalkyl, saturated or partially unsaturated
heterocyclyl, cycloalkylalkyl, aryl, arylaikyl, hete;l'oaryl, heteroarylalkyl, or heterocyclylalkyl,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, cycloalkylalkyl, aryl, -arylalky],
heteroaryl, heteroarylalkyl, and heterocyclylalkyl are optionally substituted with one ot more groups
independently selected from alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
saturated and partially unsaturated cycloalky!, saturated and partially unsaturated heterocyclyl, aryl,
heteroaryl, halogen, oxo, OR?, NR?R®, NR*OR®, NR'CO,R?, NR®COR®, SO,NR°R®, SR®, SOR?,
SO;R®, S-8-R?, C(=O)R" C(=0)OR®, OC(=O)R%, C(=O)NR'R®, NR’C(=0)R®, NR*C(=0)NR'R",
OC(=0)NR°R’, and C(=0)CH,OR®;

or 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, S, 80, SO; and NRS,
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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 heterocycly!, cycloalkylailkyl, cyano, nitro, trifluoromethyl,
difluoromethyl, fluoromethyl, fluoromethoxy, difftuoromethoxy, trifiuoromethoxy, azido, aryl, ORY,
NR’R®, SR, heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylatkyl,

or R" and R" together with the atom to which they are atiached form a saturated or partially
unsaturated cycloalkyl or saturated or partially unsaturated heterocyclyl ring, wherein said alkyl,
cycloalkyl and heterocyclyl are cptionally substituted with one or more groups independently
selected from halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifiucromethoxy, azido, oxo, OR?, NR'R®, NR®0OR", NR*CO.R®, NR*COR®,
SO;NR"R®, SR?, SOR®, SO.R% S-S-R°, C(=O)R', C(=0)OR®, OC(=O)R?, C(=O)NR°R",
NR’C(=0)R’, and NR’C(=O)NR"R";

R"™ is CF;, alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, saturated or
partially unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryi, heteroaryialkyl, or heterocyclylalkyl, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, sarurated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl and heterocyclylalkyl are eptionally substituted with one or more groups
independently selected from alkyl, alkenyl, atkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
saturated and partiafly unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, aryl,
heteroaryl, halogen, oxo, OR?, NR*R®, NR'OR®, NR*CO,R®, NR’COR®, SO;NR’R®, SR?, SOR®,
SO.R?, $-8-R?, C(=0)R?, C(=0)OR®, OC(=0)R® C(=O)NR’R®, NR'C(=0)R?, NR*C{=0)NR'R", '

or R" and R® together with the atoms to which they are attached form a saturated or
partially unsaturated cycloalkyl or saturated or partiaily unsaturated heterocycly! ring, wherein said
alkyl, cycloalkyl and heterocyclyl are optionally substituted with one or more groups independently
selected from halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, oxo, OR®, NR’R®, NROR?, NR*CO.R®, NR*COR®,
SO;NR'R®, SR%, SOR®, SOR? S$-S-R%, C(=O)R’, C(=O)OR? OC(=O)R% C(=O)NR'R’,
NREC(=O)R®, and NR*C(=O)NRPRS;

each R is independently H, halogen, cyano, nitro, trifluoromethyl, diflucromethyl,
fluoromethyl, flusromethoxy, difluoromethosy, trifluoromethoxy, azido, -SR'%, -OR™, -C(O)RY,
C(O)OR®, -NRY“C(O)OR', -OCORP® -NRMSO.R'], -SONRPR“ -NR“CORE,
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-COYNRPRY, -NRPC(ONRPR™, -NRIPCMNCN)NR''R™, NR"RY, alkyl, alkenyl, alkynyl,
saturated or partially unsaturated cycloalkyl, cycloatkylalkyl, -S(O)(alkyl), -S(O)p(CR”RM)q-aryl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially unsaturated heterocyclyl,
heterocyclylalkyl, ~ -O(CRPR)g-aryl, NRP(CRPR")-aryl,  -O(CR“R") -heteroaryl,
-NR’3(CRI]R"')q—hetematyl, —O(CR'SR"’)q—heterocyc]yI or —NR'5(CR'3R”)q-hcterocyclyl, 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, trifluoromethyl, diffvoromethoxy, trifluoromethoxy, azido,
NR'*80.R™, -SO.NRFR"?, .C(OR”, -C(O)ORY, -OC(ORY, -NRP>C(O)OR', -NR"*C(OR",
CONRPRB, NRPRE, NRMCOWNRPR", NR“CINCN)NRPRY, -ORY, aryl, heteroaryl,
arylalkyl, heteroarytalkyl, saturated or partially unsaturated heterocyclyl, and heterocyclylalkyl, and
wherein said aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl or heterocyclylalicyl rings may
be further substituted with one or more groups selected from halogen, hydroxyl, cyano, nitro, azido,
fluoromethyl, diflucromethyl, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyelyl, NR°R"? and OR'%;

each R? is independently C;-C4 alkyl, saturated or partially unsaturated cycloalkyl,
trifltuoromethyl, difluoromethyl, or fluoromethyl;

R? R® and R® are independently H, alkyl, alkenyl, alkynyl, saturated or partially unsaturated
cycloalkyl, saturated or partially unsaturated heterocyctyl, aryl, or heteroaryl,

or NR*R® forms a 5-6 membered heterocyclic ring having 1-2 ring nitrogen atoms and
optionally substifuted with (Cy-Cs alky®),

or NR°R® forms a 5-6 membered heterocyclic ring having 1-2 ring nitrogen atoms;

1is0,1,20r 3;

nis0,1,2,3,or4;

qis0,1,2,3,4,0r5; and

pis0,10r2,
6. The process of claim 5, wherein the acid is HOAc and the solvent is isopropyl acetate.
7. A process for preparing a compound of Formula 10:
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(b) cyclizing the thiourea of Formula 9 to provide a compound of Formuia 10;
wherein A is O, C(=0), S, SO or 8Qy;
Eis:

; and
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D', D% and D? are independently N or CR'g;

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;

D’, D°, D’ and D'? are independently N or CR', wherein at least one of D7, D%, D° and D'°
isN;

R'is H or alkyl;

each R® is independently halogen, cyano, nitro, trifluvoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, triflucromethoxy, azido, -SR'B, ~ R'S, -C(O)RIS,
-C(O)OR", -NRMC(O)OR®, -OC(OR'’, -NR“SO,R'®, -SO,NR"R™ NR“C(OR",
-CEO)NR‘SR"‘, -NRC(O)NRPRY, -NRPCNCNINRURY, -NR¥RY, alkyl, alkenyl, alkynyl,
saturated or partiaily unsaturated cycloalkyl, cycloalkylalkyl, -S(O),(alkyl), -S(O)(CR"*R"),-aryl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially unsaturated heterocyclyl,
heterocyclylalkyl, ~ -O(CRPR™)q-aryl,  NRP(CRPR™)raryl,  -O(CR“R"),-heteroaryl,
NR*(CRPR")cheteroaryl, -O(CR"R") -heterocyclyl or -NR'*(CRR'*)o-heterocyclyl, wherein
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and
heterocyclylalkyl poriions are optionally substituted with one or more groups independently
selected from oxo, halogen, cyano, nitro, triflucromethyl, difluoromethoxy, trifluoromethoxy, azido,
-NR"$O.R", -80,NR¥R", -C(O)R”, -C(O)ORP, -OC(O)RY, -NRPC(O)OR'®, NRPC(O)R",
-C(O)NR"R", -NR™R”, -NRMC(O)NR“R", -NR“CNCNNRR", -OR”, aryl, heteroaryl,
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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, ¢yano, nitro,
azido, fluoromethyi, dilluoronethyl, trifluorornethyl, alkyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, NR'>R"™ and OR'S;

each RS, R®, and R® are independently hydrogen, trifluoromethyl, atkyl, saturated or
partially unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl, aryl, arylalky],
heteroaryl, heteroarylalkyl, or heterocyclylalkyl, wherein said alkyl, cycloalkyl, heterocyclyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, and heterocyclylalky! arc 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, cycloakkylalkyl,
cyano, nitro, OR', NRPR'Y SR sS(=0)R'", SO;R' trifluoromethyl, difluoromethyl,
fluoromethyl, (luoromethoxy, diflnoromethoxy, trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, and heterocyclylalkyl,

or R® and R™ together with the atom to which they are attached form a 3 to 6 membered
carbocyclic ring;

or Ré and R® together with _the atomns 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 carbocyclic and heterocyclic
rings are optionally substiluted with one or more groups independently selected from oxo, halogen,
alkyl, afkenyl, alkynyl, saturated and partially unsaturated cycloalkyl, saturated and partially
unsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro, trifluoromethyl, diftuoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, aryl, OR'>, NR'’R'®, SR'?,
heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylalkyl;

each R"™ is independently halogen, cyano, nitro, trifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, -SR'%, -OR", -C(O)R",
-C(OYOR®, -NRM™C(O)OR®, -OC(ORY -NRMSO,R', -SO,NR'RY¥, -NRMC(O)RP,
-C(O)NRPRY, -NRPC(O)NR"RY, -NRPC(NCN)NRPRY™, -NR'R", alkyl, alkenyl, alkynyl,
saturated or partially unsaturated cycloalkyl, cycloalkylalkyl, -S(O)y(atkyl), -S(O),,(CR”RM)q-aryl,
aryl, arylaikyl, Heteroéryl, héiemarylalkyl, saturated or partially unsatrated heterocyclyl,
heterocyclylalkyl, -O(CRP®RM),-aryl, -NRB(CR¥R");-aryl, -O(CRPR")-heteroaryl,
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-T\TR'3(CR'3RM)q-hetcroaryL -O(CR¥R")-heterocyclyl or -NR'(CRPR'),-heterocyclyl, wherein
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylatkyl, heteroaryl, heteroarylalkyl, heterocyclyl and
heterocyclylalky! portions are optionally substituted with one or more groups independently
selected from oxo, halogen, cyano, nitro, trifluoromethy!, difluoromethoxy, trifluoromethoxy, azido,
NRPZS0.R", SO,NRPR", -C(O)R'?, -C(O)ORY, -OC(O)R'®, -NRPC(O)OR'S, -NRPC(O)RY,
-C(ONRMR™, NRRP, NRUC(ONRR", -NRMC(NCN)NR™R®, -ORY, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, saturated and partially unsaturated heterocyclyl, and heterocyclyiatkyl,
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, triflaoromethyl, alkyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, NR'°R"* and OR";

R and R" are independently hydrogen or alkyl, or

R'™ and R" together with the atoms to which they are attached form a saturated or partially
unsaturated cycloalkyl, or saturated or partially unsaturated heterocyclyl ring, wherein said alkyl,
cycloalkyl and heteorcyelyl portions are optionally substituted with one or more groups
independently selected from halogen, cyano, nitro, trifluoromethyl, difluoromethyl, fluoromethyi,
fluoromethoxy, difluoromethoxy, iflucromethoxy, azido, oxo, OR®, NR°R®, NR*OR”, NR“CO;R";
NR®CORP, SO-NR'R®, SR®, SOR®, SO,R?, $-S-R%, CEO)R?, C(=0)OR", OC(=0)R?, C(=0)NR'R”",
NR’C(=O)R®, and NR’C(=O)NR°R%;

RS and R are independently H, alkyl, alkenyl, alkynyl, hetercalkyl, heteroalkenyl,
heteroalkynyl, saturated or partially unsaturated cycloalkyl, saturated or partially unsaturated
heterocyclyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylatkyl, or heterocyclylalkyl,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, and heterocyclylatkyl are optionally substituted with one or more groups
independently selected from alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
saturated and partially unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, aryl,
heteroaryl, halogen, oxo, OR?, NR'R®, NR°OR", NR*CO;R®, NR*COR?, SO,;NR'R", SR’, SOR’,
SO.R?, 8-3-R*, C(=O)R?, C(=0)OR?, OC(=0)R?, C(=O)NR"R®, NR’C(=0)R", NR*C(=0)NRR",
OC(=0)NR®R®, and C(=0)CH,OR?%;

or 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, S, 8O, SO; and NRS,
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wherein said heterocyelic ring is optionally substituted with one or more groups independently
selected from oxo, halogen, alkyl, alkenyl, alkynyl, saturated and partially unsatwrated cyc'loalkyl,
saturated and partially unsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro, triflucromethyl,
difluoromethyl, fluoromethyl, flucromethoxy, diflusromethoxy, triflucromethoxy, azido, aryl, OR®,
NRR®, SR?, heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylaikyl,

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, wherein said alkyl,
cycloalkyl and heterocyclyl are optionally substituted with one or more groups independently
selected from halogen, cyano, nitro, trifluoromethyl, difluvoromethyl, fluoromethy?, fluoromethoxy,
difluoromethoxy, trifiuoromethoxy, azido, oxo, OR?, NR’R®, NR*OR®, NR*CO,R’, NR*COR®,
SONR'RY, SR? SOR? SO,R% S-S-R®, C(=0)R%, C(E=0)OR!, OC(=O)R®, C(=O)NR’R®,
NR?C(=0)R", and NR°C(=O)NRR";

R" is CF, alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, saturated or
partially unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, or heterocyclylalkyl, wherein said alky), alkenyl, alkynyl,
cycloakyl, saturated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylaikyl and heterocyclylalkyl are optionally substituted with one or more groups
independently selected from alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
saturated and partially unsaturated cycloalkyl, saturated and partially unsaturated heterocyelyl, aryl,
heteroaryl, halogen, oxo, OR?, NR'R", NR®OR®, NR'CO,R", NR*COR", SO,NRR’, SR’, SOR®,
SO,R?, 8-§-R* C(=0)R?, C(=0YOR®, OC(=O)R®, C(FONR’R®, NR*C(=0)R", NR*’C(=O)NR'R",

or R” and R'™ together with the atoms to which they are attached form a saturated or
partially unsaturated cycloalkyl or saturated or partially unsaturated heterocyclyl ring, wherein said
alkyl, cycloalky! and heterocyclyl are optionally substituted wiih one or more groups independently
selected from halogen, cyano, nitro, trifluoromethyl, diflucromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, oxo, OR®, NR°R", NR?OR®, NR°CO;R®, NR*COR?,
SONR°RP, SR®, SOR?, SO,R®, S-S8-R%, C(=O)R’, C(=0)OR?, OC(=O)R®, C(=O)NR®R®,
NR?*C(=0)R®, and NR*C(=O)NR'R%;

each R' is independently H, halogen, cyano, nitro, trifluoromethyl, difluoromethy!,
fluoromethyl, fluotomethoxy, difluoromethoxy, trifiuoromethoxy, azido, -SR', .OR'®, -C(O)RIS;
-C(O)OR”, -NR“C(O)OR®, -OC(O)R" NRM¥SO,R®, -SO,NRFR™, .NR"‘C(O)Rif,
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-C(ONRPRM, NRECONR"R™, -NRP’CNCN)NRMRY, NRRY, alkyl, alkenyl, alkynyl,
saturated or partially unsaturated cycloalkyl, cycloalkyl-alkyl, -$(O)p(alkyl), -S(O)(CRPRyqearyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially unsaturated heterocyclyl,
heterocyclylalkyl, -O(CR”RM)q-aryl, -NR'S(CR”R”)q-aryL -O(CR"R™),-heteroaryl,
NR}(CRPR") -heteroaryl, -O(CRR"),-heterocyclyl or -NR*(CRR"),-heterocyclyl, wherein
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, hetercaryl, heteroarylalkyl, hererocyclyl and
heterocyclylalkyl portions are optionally substituted with one or more groups independently
selected from oxo, halogen, cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido,
NRSO,R"™, -SO.NRPR", -C(O)R*, -C(O)ORY, -OC(OIR”, -NR"C(O)OR'E, -NRPC(O)RY,
-C(O)NR"R", -NRPR", -NR“C(O)NRRY, -NRMC(NCN)NRPR', -OR", aryl, heteroaryi,
arylalkyl, heteroarylatkyl, saturated or 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, difluvoromethyl, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl, NR'*R" and OR ",

each R? is independently C\-C, alkyl, saturated or partially unsaturated cycloalkyl,
irifluoromethyi, diﬂuoromethyl,‘or fluoromethyl;

R® RP and R° are independently H, alkyl, alkenyl, atkynyl, saturated or partially unsaturated
cycloalkyl, saturated or partially unsaturated heterocyclyl, aryl, or heteroaryl,

or NR"R® forms a 5-6 mernbered heterocyclic ring having 1-2 ring nitrogen atoms and
optionally substituted with (C,-Cs alkyl),

or NRPR® forms a 5-6 membered heterocyclic ring having 1-2 ring nitrogen atoms;

jisO, 1,20r3;

nis0,1,2, 3, ord:

gis0,1,2,3,4,0r5; and

pis0,1or2.

8. The process of claim 7, wherein the acid is HOAc and the solvent is isopropyl acetate.

. The process of claim 7, wherein the thiourea is cyclized by treating the compound of
Formula 9 with TsCl and aqueous NaOH in THF.
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