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1(1 NASEI NHI BI TORS PRI ORI TY [0001] The present application clains priority
to U S. Rvowoa/ossmb Patent Application Nos.: 60/ 632, 568cfriuseesbDessenber 1,
2004 and 60/588,718 filed July 16, 2004; The entire contents of each of
these applications are incorporated herein by reference. BACKGROUND OF THE

| NVENTI ON [ 0002Y 2 B 00t Sy mes T A0V BPELk DR AAEEM Es MRS Hasero Ry eat | y
aided in recent vyears by a better understanding of the structure of

enzynmes and ot her bionol ecul es associated with di seases. One inportant
class of enzynes that has been the sEBI@RITYof extensive study is protein

ki nases. [0 Prot ej.n kinases constitute a |large.famd . Str rally
rel at ed en@@ﬁbs t ha?f Bg é’r‘?sggtpﬁl?éllcﬁﬁl%n 1cha}lmtS h%no(%%t rt%ﬁmgf ylgg&lasfoﬁlgr ;i)t agafn 4
signal tranggmedalion NoRE: Goa32sssviidiDRcétibercE 2004 (SrE60/H88 18 fil€d Jagd dHanks,
S. The Protein Kinase Facts Book, | and Il, Academ c Press, San D ego, CA
1995) . Prot2004; dibazatise eenenth@figach of thesaApPReAGIOWS ATE rlﬁ?ﬁfﬁo’@éﬁ%h‘ﬁe’é‘ngﬁést ral
gene due to %he conservation of their structure and catalytic function.

Al most al | KiA8EEs contain a sinilar 250-300 anino acid catal ytic domain.
The ki nases may be cat egori zBdckokRouNpwriHESINVENtINONSUDSt rates they
phosphoryl at eﬂiﬁ. g., protein-tyrosine, protein-serine/threonine, |ipids,
etc.). Sed9® notEfssanghVier Bewrthegaeiticr pasHtst hast b@@hé?%%y“é%‘f REFSAE t o

h of th i i . es: f .- T,
EASEB J. 13%%,“ @' Qg’%‘-ﬂf @@g;ﬁtﬁ?‘( ot the st .,Bg%%%%g@%%ﬁ%%?ﬁ%%@ﬁsm;

Hi | es et al assodtstbd witBseaddd, OhkImpd2at ckussof ezyahes, th@ehds bkes Bhe ®jecb856- 596;
Garci a-Bustos et al., EMBO J. 1994, 13, 2352-2361). [0004] In general,
protein Ki nedensi eyt is PYOREIR XE2F9Sul ar si gnaling by effecting a phosphoryl

transfer fregog nucl epitde ihhREOSRRALE (0 182P" RLMID Bf CaRIcAIrall{afeldi&d
i nvol ved in a signaling pathway. These phosphoryl ati on events act as

nmol ecul ar omyoks thati arehespansie demtheodentesd eofor vargaly safesighal tranggaetion ot ei n

bi ol ogi cal function.,. These. phosphoryl ati on gvent e Ml ti.natel ,gger ed
inres ppnsef_’rf’ﬁesﬁes\/‘é{ﬁl&tge_’ 8?611' Z}%er Elogﬁq\{?’ﬁ(rt"a %alﬁ St §érafh§tliyrr‘r)!tﬁlfq%%<%n%?cé§ of
such sti mul B,ai¢lmd o1, epabEaRMEBREA SR Megos MR 1985 ) StRret Bingsal e tieought

osnmoti ¢ shock, heat shock, ultraviolet radiation, bacterial endotoxin, and
H202), cyt oki have ¢wlyed, frpmt & copumamancesiral- gone e torBe GBssBaien PhEGY a

mer ophage: Bycie Sh4 hASLP T G ndh SOk RE* Bepizin o sipya5 33309 amino
(GM CSF), amdd tathiyabdashing rEhstkindsacinay bé B@EYJrizeAninex fanaities by kizr subbtrates us

may affect one or npre cellular responses related to,cell. grow.
migration, theyfphaspharylaie g s sBIOILRTHASIBE: ﬁﬁqtﬂﬁﬁﬁl,neﬁ&elo{}ﬁgi’ gliplgﬁ‘r: etc.).

transcripti @0, tAGH lofits H¥REbEen identified that generally correspond to each of these
kinase families (See, for example, Hanks, S.K., Hunter, T., FASEB J. 1995, 9, 576~
596; Knighton et al., Science 1991, 253, 407-414; Hiles et al., Cell 1992, 70, 419-
429; Kunz et al., Cell 1993, 73, 585-596; Garcia-Bustos et al., EMBO J. 1994, 13,
2352-2361).
[0004] In general, protein kinases mediate intracellular signaling by effecting a
phosphoryl transfer from a nucleoside triphosphate to a protein acceptor that is
involved in a signaling pathway. These phosphorylation events act as molecular
on/off switches that can modulate or regulate the target protein biological function.
These phosphorylation events are ultimately triggered in response to a variety of
extracellular and other stimuli. Examples of such stimuli include environmental and
chemical stress signals (e.g., osmotic shock, heat shock. ultraviolet radiation, bacterial
endotoxin, and H,0,), cytokines (e.g., interleukin-1 (IL-1) and tumor necrosis factor

o. (TNF-0))), and growth factors (e.g., granulocyte macrophage-colony-stimulating



contraction, glucose netabolism control of protein synthesis, and

regul ation of the cell cycle. [0005] Many di seases are associated with

abnor mal wel2besas266esponses triggered by protein ki nasecrast@smeslavent s as

descri bed above. These di seases include, but are not limted to,

aut oi nmune di seases, inflammtory di seases, bone di seases, netabolic

di seases, nRtoP(GY-CIF) sl ﬂbwbnﬂegmv&hafafcme (BGEpasAs, exd:lamklu],ar stimulus

cardi ovascul ar di seases, allergies and asthma fgszhe g%sease and

hor mone- r aPaY cHtedt <Wgs 85 MYEC T hﬁ%{gr%fpow&f&l% t%e §“§‘TY t HesHPRef £ or t

in medici natllffﬂ%ﬂﬁ%(ﬁlt rbeefoh | FOhHBhEL MadkivAESE of HtnBet o fzﬁlﬁérsarrﬁuscle

effective as erapeut1 ¢ agents. [0006] The Aurora fam |y of

seri ne/ t hr enimeida, rhsese pletapslism, conpot A proteinl synthesiscand repgwatigre phthon.

The three k‘}??m manmal i an fam |y menbers, Aurora-A ("1"), B ("2") and C

("3"), are QWF&‘? honol ogous proteins responsi ble for chronosone

segregati 0(:[ 00037t Ot Maxﬁzpdlfééﬂs% hrdn&tdcdle @RGhCaBnBkhAlei18]ar AtEp@BeLKffgREE! ON i S
e

| ow or tectab e i'nresting cells, with expression and activity peakl ng

during the @pmtrdn hmasmadlms@ts ) @e,senbenigamel sThese disgeaes nslades bat al |
Aurora fam I observed t t U, Lol nes.
For exanpl €™ Iﬁ tgq' at°2 aB?OEH]@luﬂe déseaseﬁé\g%l]ﬁi oun HE Cﬂ%gze&eref (ragssése in

human col onpe@peIes ldiseades, [ Bowelogichl etan@l . neudMBgEnedativk9 98iscisks, 3@5ﬁeespe5
Schumacher et al., J. Cell Biol. 1998, 143, 1635-1646; Ki rrurg et al
t

Bi ol . Chem cax@lgvascm dlspgspgﬁalieggln]andmﬂwaa blzhgimensedisqass| Ard thogmopg: human
cancer, SUChlagef | dise 090 D gr&imlﬁgﬂ BE12ChasS Bldrf! Al Hﬁ}gfaﬁtl?lagffértk i 38&dikRal

i nvol ved n phos tion events that regulate the cell cycle.
Speci fi cal | yhemAdtryotodind prpieayﬁmmermlhlbltons ticz rateraffdctmgas therapexatic agents.
segregation of chronmosones durjng mtosis. rora inhibitor have an

i nportant ri9086} n lhe Avrew HEHLY %ffsem%lprgo%ca Saé?f Igjla}'ss@hmo Tpg
Accor di ngl y,, fllt flf‘erétfso 2 THE §Rfce RREFN RarHRUBAL RN REHBES, Uaebil-Aa817), B

i nhibitors teln kinases. In particular, it would be desirable to
devel op combpam @ H&3")ame hightyu ﬂlomlqgnm mrotoms rshpongibly 401 p&v@m@mrml y

0L SRS il RIS R B b
PCT/ US2005/ 2R84 0b1eSHMYARG &Jis, i IekM%MérQ&hd RAREY phskid Sorigetie Byl

there remains a need for the devel opnent of novel t her apeuti c agents and
agent s usefmhtofl@IPh@Se@anlcﬁghléﬁ edisd eElsvatadilexeduobgll Auperagfamily meIpbegs qre

enbodi nents,. the Rresent i 0y r S ofdn the

str u ot ur e ?_ti Veﬂén a vg XiaLm?tﬁ %Hu%r%eﬁ\ﬂng§ FSPééﬁhlp?é) Wﬁﬂf&aw otein
been found to be overexpressed in human colon cancer tissue [Bischoff et al., EMBO
J. 1998, 17, 3052-3065; Schumacher et al., J. Cell Biol. 1998, 143, 1635-1646;
Kimura et al., J. Biol. Chem. 1997, 272, 13766-13771]. Aurora-2 has been implicated

in human cancer, such as colon, breast and other solid tumors. This kimase is involved
in protein phosphorylation events that regulate the cell cycle. Specifically, Aurora-2
plays a role in controlling the accurate segregation of chromosomes during mitosis.
Thus, Aurora inhibitors have an important role in the treatment of Aurora-mediated
diseases.

[0007] Accordingly, there is a great need to develop compounds useful as
inhibitors of protein kinases. In particular, it would be desirable to develop
compounds that are useful as inhibitors of Aurora, particularly given: the inadequate
treatments currently available for the majority of the disorders implicated in their

activation.



1_4R X2 NR2 () wherein Rl, R2, X1, X2, L', L2, Y and Z are as defined
in classes and subclasess herein, and pharnaceutical conpositions thereof,
as descriweadogeanersal |y and in subcl asses herein, whi chpcomgseansassas e
useful as inhibitors of protein kinase (e.g., Aurora), and thus are
useful, for exanple, for the treatnent of Aurora nediated diseases. [0009]
In certain other enbodi nents, SulvMArRweRntrHRENYENMDNeS phar maceuti cal

conpositions conprising an inventive conmpound, erein the co nd s
present in [0898lanodist digqustsd: $apaey %‘e’f%’fﬁnlr}ilplfs AGF Ora@Fi‘%‘/’ivl?’i;?PmFﬂp‘%g??"gkn

ot her ef‘bo%&%p&ﬁi@ Jééﬁts AAVERhisORCRI Q¥ H8SiMNAESRERUEGAed TYNROBLL. | BAS
conprising an tnventive conpound and optionally further conprising an

addi ti onal dehemapebodimeatgetiie. plesentenvaitioar progidpd diovelnexnpauads Aadng itbdal
therapeutic agent is an agent for the treatnment of cancer. [0010] In yet
anot her asp‘é’&‘gt,ur‘?'he present invention provides nmethods for inhibiting

ki nase activity (e.g., Aurora) activity inR—e_ gatZi ent or a biol ogical

sanpl e, conprising admnistering to sai dr patlient, or contacting said

bi ol ogi cal sanple with an effective Xrhi'diyory anount of a conpound of the
invention. In still another aspectR1—1<(hg prﬁgent i nvention provides net hods
for treating any disorder involving ASf o aBtivity, conprising

adm nistering to a subject in need thergof a therapeutically effective
anount of a conpound of the invention. g&l EF DESCRI PTI ON OF THE DRAW NG
[0011] Figure 1 wieptiat R),eR&nK!aKy, hi,sihgiamed & a@/ap dsfinsd ivedlassey ond h
arrest experinments using four conpounds of.the jnvention. [0012] FH gure 2
depi ct's restbekisess hepedn,oHyd ‘Efglg‘ﬁ r SATBRASHIPIP ﬁhffrﬁ‘? iaﬁgiescé&ﬁ(gﬁeh%rﬁfgg in
HCT- 116 cel |5 nAubOIREY B wHiG ENSHnbS Bre Wbl 48 @khivitdrd obprotdid kinasel | s,
exhibits a concentration-related i'nhibition of histone H3 serine

phosphor y| atei onsuroB)\M006AG36266, fPCTrangiecbr rsgmment FfooTap mdiied 3
depicts rers%l ts of Hi stone H3 phosphorylation inhibition experinments in a
HCT- 116 t und*®Re&hograft nodel. A conmpound of the invention was

admi ni st er efopoi I 2R edriad @Mk YerhBodiibts d@lse invEntion/ rgyideo phmeacentidadnt ed
with HCt- 116 tunmors. The conpound inhibits histone H3 serine .

phosph ?)r yl agqmppsntmnmgqmmmsng 1 fiestiosomRPUng. WhetRi fhe campnddy RIS iR at i on
to inplanted m ce. 014 i I re . Of

i nhi bi tion @&6@?}%% %C%IWI?\ o il ’%‘i‘@ﬁﬁohﬁ%@&eﬁﬂgﬁ?‘? Oﬁ%eggﬁﬁboﬁ{@%ﬁrtr%cfﬂﬁd of

t h?hl u\c/f nt1 |1 %ﬂeﬂb&ﬁx @dmdﬁs phenedeitithl eompesitidns mealpriging| 4) inventiviecenmpoephdnt ed

W , - tunors. The c d i nhi bi i i
regi men of gl ﬁgyiwg'glyof%@exgnpcag@ou%,sinlgg@l gii(a‘igigwtgut e{apg&tlocvwagerftpl h\ovyetn%th%rd()s' ng

embodiments, the additional therapeutic agent is an agent for the treatment of cancer.
[0010] In yet another aspect, the present invention provides methods for inhibiting
kinase activity (e.g., Aurora) activity in a patient or a biological sample, comprising
administering to said patient, or contacting said biological sample with an effective
inhibitory amount of a compound of the invention. In still another aspect, the present
invention provides methods for treating any disorder involving Aurora activity,
comprising administering to a subject in need thereof a therapeutically effective
amount of a compound of the invention.

BRIEF DESCRIPTION OF THE DRAWING
[0011]  Figure 1 depicts exemplary histograms of G2/M phase cell growth arrest
experiments using four compounds of the invention.
[0012] Figure 2 depicts results of Histone H3 phosphorylation inhibition
experiments in HCT-116 cells. A compound of the invention, cultured with HCT-116

cells, exhibits a concentration-related inhibition of histone H3 serine phosphorylation.



[ 0015] Figure 5 depicts results of phosphoryl ated H stone H3 nodul ati on
experinments in a HCT-1 16 tunor xenograft nodel. A conpound of the

i nvent i orwoasoe/messni st ered i ntravenously . as a singl e des®/uskonsn2i380 .ny/ kg)
and 10h (75 ng/kg). DEFINITIONS [0016] It is understood that the
conpounds, as described herein, may be substituted with any nunber of
substi t uent[pog3] f umgurondl depaitet tesslts lof ghnemall;ls’tphosphe:rynauoaumlﬁbitium ed"
whet her preceded by the_term"optiona ¥ and(f tltue

cont ai ned i $XPEEREIS 48 aé&?ﬂﬂé“ﬁﬂ%’f‘ﬁnp&‘ﬁ“%‘geér €8mPRENG 8 é‘évr?B ?n o

hydrogen r 5hng/Re) fadicampbin sRREHEL ed
substi tuen'flﬂing\ﬁl St%red ﬂm% ;%%o‘?lgﬁl? E%%%??IQ%CWI n éang) gi ven stpcr[)il?ct ure may be
subst it ut edl Mg tulfndim r"Ehet dvamponné ishibis histemetH3 selinecpleasphoryhatian sp&tiF-il ¢o

group, the substjtuent samne fferent at every

posi ti on. A%m%%fﬂ’rHBF%#&Eg‘frﬁéﬁ?re?%“msgﬁﬁtﬁq ttodfné’gamei SESht enpl at ed to i ncl ude

all  perm Sﬁi()@h S'#?g}ré 1 RPichs RbulRl Fafin6r SOWIP Misitioh BxPeriiicpddinasRETt , t he

perm ssi bl e stituents 1nclude acyclic and cyclic, branched and

unbr anched, 1kfanmmwcdnpgra&rmod¢ieﬁe¢mwndc0f the Gneantion A#es EMDISFERIRINTE;

carbon and heter substitue LS 0 [ s of
i dMbaiPomices B s® nript BEE 18 ERRG I cofilynl hRBRE

this i nventPgHOD rogen

subst i t uent §nRRYRNthEFoNoWIAE Al d®Sinb lregifeh of 75 ﬁ%ﬂtgﬁ oﬁa‘:e owgelkifor 3 %MOunds
descri bed herein which satisfy the val encies of the hetero

Fur t her nor e[0085] s Figisat § ofenics nissulisiosnpespherylated jHistoag ﬁﬁ é{}%‘u%ﬁﬂ%er by
the permssibl.e substi t 0 @tnun%% oty

subst i t uent EPEREVAY |aa}§)¢l§g léﬁl\?%lgf%%gg}agty&%l@sg:} %@g’ﬁtg?&(;ﬁf glr e ?er g%l y
those that s@smisterbdintiaeeronslyak acinglodossthabi &0cogfkghas1As@h unhg/kgi t he
treatment and prevention, for exanple of disorders, as described generally
above. Exanpl ¢ es of substituents inclFNITINS are not linmited to aliphatic:
het eroal i ph a'u q +ﬂd%rst&%t R2HeC¥6inbGiind! WBREEribHPHRIHAI AFF! b6

aryl; hete aryl ; yl het eroaryl ; al koxy; aryl oxy;

het er oal kox;ubshmtaelr wah;ahy:xgambeﬁ oNENIRDI0EHGIG2BB TR LIJSE@@@/ OlpsZReral, the

al kyl t hi o; arylt |o e | t et eroarylthi.o, ;
-CON, -CF3; tevgys %461623 eeseedd giﬁztéjl&cﬂyt i3 ﬂEh gﬁﬂﬂz@%ﬁ‘&ﬁlﬁﬁms or
-GRE  wher @(hﬁal%d r°n f;ogmulas of thés( hﬁ%om 1886 the repMcefent of B d2ogen-rdied O,

-C(=O NR ~ OC(=O NR&2-, -NR&(( O)O
- NR&K(C( O) MLVCH s@get@)e.wuh @(e:@}igal of g@egg),ed su.bg@perg) §N hen @@;q\ﬁlq@)one .

=NR&2) O
ﬁ(RGZS@?\IR(BP?S%S?n 1“56’5\1&'(‘:(59 St\/\% ein eac béﬁ@ﬁ%%tgw e dﬂgégg%n&@

i ndependent kyfedteichromesspebiicd igBoupQ thel substitacht tnoay Hwe:iﬂragdre sahmlomglnffgrerttratan
optionally substituted al |(§)hat| c, heteroali g}rt al i Cga,t
het er oal i cy@YdrE positigmmisdised herely dir Rt Febsti ?qL is |apig %F‘ to'igelpdg ally| | or

al kyl het er Ogé%hssnrﬁ{a %{]y el 6%81%?1 ic é;dggfgﬂ & 2952051 algekt, Q]E@bérﬁﬁgkh‘tﬁe

,_a

substituent & Are 1T IUSLT at ed .
substituents include acyclic and cyclic, branched and unbranched, carbocyclic and

heterocyclic, aromatic and non-aromatic, carbon and heteroatom substituents of
organic compounds. For purposes of this invention, heteroatoms such as nitrogen
may have hydrogen substituents and/or any permissible substituents of organic
compounds described herein which satisfy the valencies of the heteroatoms.
Furthermore, this invention is not intended to be limited in any manner by the
permissible substituents of organic compounds. Combinations of substituents and
variables envisioned by this invention are preferably those that result in the formation
of stable compounds useful in the treatment and prevention, for example of disorders,
as described generally above. Examples of substituents include, but are not limited to
aliphatic; heteroaliphatic; alicyclic; heteroalicyclic; aromatic, heteroaromatic; aryl;

heteroaryl; alkylaryl; alkylheteroaryl; alkoxy; aryloxy; heteroalkoxy; heteroaryloxy;

4



enbodi nents shown in the Exanples that are described herein. [0017] The
term"stable", as used herein, preferably refers to conpounds which
possess swabkwddwyesuf fici ent to all ow manuf acture and werCTlusawmisoessiun t he
integrity of the conpound for a sufficient period of tinme to be detected
and preferably for a sufficient period of tine to be useful for the

pur poses defiigiithes] drggb;Nheté0k§lthibh Betermmnylthad;i HHALiI B, I, aSOus€N:héai n,

includes both saturated and _uns r j,ght W~{4 . €. . upbcanched)

or br ancheﬁﬁiq%hawlhydﬁﬂegﬁbdﬁﬁcﬁzﬁg%h@@*ﬁ?ptu{gﬂgp@ﬁé’ubs?ﬁ t‘gf ed with

one or nor td onal_ dkOURRC2ASLhY. be-—osbpsesi at by, aeoyRREE-di nary

skill in tﬁ%ﬁegéﬁ,d}%g?? ’hgt’i ?ﬁ{| S icmdt)ajn’de (Y?Z?ei nggg @::br%cl ggﬂg Ogub IS not
EEMn

limted to,0@=@), ANRBGEFEO)-al kPGHEOND, et {S=OINBs,-, as ol , “the
term"al kyl " _gncl udesgstralght and hranched, alkyl @rodRs. AR _ pgous
convention I&%plq(éé)lt\efgc}dt h'zc::("ggner' ﬁ&‘tg)g'r’rmgg&?a:é? ‘as S%Tg)(%?\yl %‘k il]'gdki/)hyl " and
the |ike. @gmﬁey?r_gr & (=RR2pEEher ei0i=NRAY- | eNRE’C@NRTY-, -NiRKsow!,"

“al kynyl" and the like enconpass both substituted and ungubshituted,
groups. | n NRFISELNRSHodi mSELAR as wherein pashepseurrencsindf Bk 3¢ Bsed to

i ndi cate those alk r S ubst | tut.ed, i , Jbr.an

unbr anched)™ %R?Pﬂﬂ%gé'b%ﬁﬁﬂ% é;ui ar 4o k lgjﬁlge(rést.o’ F’ggl%gf'ﬁl lﬁéj{):% (raf & ? naﬂe%m nts,
the al kyl, @bkl anrdp@lisy nylet@baupatienplatiygdic] n hedrealiayebet i ammatitt ai n
about 1-20 aliphatic carbon atons. In certain oi her epbodi msn/%%ﬁ.th

al kyl , al kereydroaramatia) Riyhy hetgrasnys gl cor RRVIMFEPFYE MIIEH- {43 about
1-10 aliphatic carbon_at . . 0 odi hgya I gt kenyl ,
and al kyﬁylex&fné’g s % %loe%e@ iak)B]tl%az)E? ng\yke}%'??%{r?c%h?gp%%gtggu?ylkﬁé}yas ?Cﬁﬁgti cy
car bon at ongmbddimsiits khovat fhethe Exbadiesdnt are deberitetifogtein.al kenyl , and al kynyl

groups enployed in the invention contain about 1-6_aliphatic carban atons.
I'n yet ot hel001E WoThedern 34288 > PEHSeh ;‘3‘7’0’%@?@%’ @#ﬁﬁ&‘? ﬁ%‘f‘i‘?g?n(ﬁh‘ghlgl? kyl ,
al kenyl , ag,gosgéfsg%&%hit PHRE TP LBNE Indrutichfte aAY WHidPMaikAAHE thtéhRylof 1- 4

carbon ato l'ustrative aliphatic groups thus include, but are not
linited to,thtatongpoanplfer; areffiiént merivdl of timprtopye deteeseprapg arefegably, for a

n-butyl, sec-putyl, . isphutyl.  tert-butyl.  n-penty -pentyl, isopentyl,
tert - pentylSuf Qlﬁé&?ﬁ"dé’ EmﬁéS’(PT’ Psefﬂlo'igéh%éjélr%oﬁgs @%%deidil%geﬁn'mm ch again, nay
bear one orpogRge SuUlRt idrehfphafickeny! usedr aoRe:, i fcludde, bdilit san@tedotand i m t ed
to, for exanple, ethenyl, propenyl, butenyl, 1- nethyl-2-bu en-Ié#/)I, and
the |ike. Repatssedastiaight aibiim (i e. gpakraachefl jop Jeandhed “aliphatito YAOLHPPRY 1 o,
et hynyl, 2-propynyl (.prqparqy,. < Br i 0 qfRe term
"alicyclic" ‘%’é’g ?féeoé’%ﬁléaﬁg'i ﬂg%trle % é"ltpo&%@p%ngg%gu&\xﬂ?%ﬂ %g%sl[ nge%odtvﬁleBe
properties gipralispialyi éncabfl otdiahiyc sidnnipothiadart, afatiphatiss’ uideinbmtled heramtto

O ehobn e ol Sl o b e L RORao e BhASEH,

ot o BROHBR, ARy ARBRCLRN Sl BoP UELNA B (1
convention applies to other generic terms such as “alkenyl”, “alkynyl” and the like.
Furthermore, as used herein, the terms “alkyl”, “alkenyl”, “alkynyl” and the like
encompass both substituted and unsubstituted groups. In certain embodiments, as
used herein, “lower alkyl” is used to indicate those alkyl groups (substituted,
unsubstituted, branched or unbranched) having about 1-6 carbon atoms.
[0019] In certain embodiments, the alkyl, alkenyl and alkynyl groups employed in
the invention contain about 1-20 aliphatic carbon atoms. In certain other
embodiments, the alkyl, alkenyl, and alkynyl groups employed in the invention
contain about 1-10 aliphatic carbon atoms. In yet other embodiments, the alkyl,
alkenyl, and alkynyl groups employed in the invention contain about 1-8 aliphatic
carbon atoms. In still other embodiments, the alkyl, alkenyl, and alkynyl groups

employed in the invention contain about 1-6 aliphatic carbon atoms. In yet other
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include, but is not limted to, cycloal kyl, cycl oal kenyl, and cycl oal kynyl
noi eties, which are optionally substituted with one or nore functional
groups. |wbusiwmbicée alicyclic groups thus include, butcarus200si233uom ted
to, for exanple, cyclopropyl, -CH2- cyclopropyl, cyclobutyl,

- CH2-cycl obutyl, cyclopentyl, -CH2-cyclopentyl-n, cyclohexyl,

- CH2- cycl ohmlyd»dlmmj dteexhnyyl ﬂkéxyyl and clllghek angupst mployepd)lilbdh@yhvemiohet i es
and the li ke, Z;l% % aH one. or ..npre subst 43021 The
term "cycl o%ﬂn&ay‘ 0‘%;{ Shom afogssn Wpstrative aQB]e%icfgr@&fslt uS[IBC &1t

groups havi ﬁﬁi]lt&}l" rt@ ot @x nmeﬁfyﬁe f &hAD h)i)rB}Wle %o%nQ)pSIF Rl $R MRy 58 Butyl,
Suitabl e cycloalKyl's 1 nclude, but are not ed to cycl opropyl,

cycl obut yl , isobutylogemibytyl, nfpynﬂybhmynent}d,ytﬂopﬁém yert-aerivk rehexykescohixgh, as

in the case of ali het er oal i phat | or_heterocgy et may
optional |y P& ?ﬁ%@gﬁ%h‘?i’& Pngay oney %S%rvgﬂ? i°0 mor%ﬁ%i)%tfeig A 1%1§§ny1
generic tergpypdefthak, bay ﬁﬂeoﬁdtkl@fmtéd to," foy Gk eabley Bihenylapebpehy, Ibuteﬁyl 1-0022]
The term™" heteroallphatlc as used herein, refers to ali phatic noieties in

whi ch one omethy-8-tuganbloyl. aacbhs liks- tmrmnwtlﬁmakﬁnﬂaar@lméeﬂu%m PEUR®Ed wit h
a heteroat r al i phatic chain
whi ch contal%teg{g thg%ylhmpg&f}%§rl @q%&@gupgporﬁyﬁl?ngr%ﬁ&p osphorus or silicon
atons, i.e.[0020] p! AR tefm “slasyoler, ab asal hekbins refers 1o Gompmmdlsewmcload)mbinatl c

| i nker haV| ng at least one Natomin the heter all a'tél c mai n_chain
used her ei ntherpspparties; of aliphatig and syekiG EOIBR%IWS\% r”é‘? t qre 26t IHH@dc,tﬁr bon

atomis rep d t B Whe' shidbed Rﬁﬁ( FeonPud@f the
renai ning 5 L}icglgbgﬁmélo&)%ﬁﬂ& arhggg&r Zlgﬁlgslgae% Ey an ox C{kgeerq%lc ro L rogen,
phosphor us whichi dre oa&ll;rmub%ﬁtuﬂabduﬂhemm o nmrd farncmlnndtiegreuml |Pg$hmli del i nker
6 WO 2006/ 036266 ﬁ&rr/ US200%/ 025340 . hayi Hl% ast N at

0
het er oal i phaRRreciyad Pycaag 9f radispy sigl Cyﬁ\l;ffer‘é lﬁtﬁnge[g]qebq’l%

het er oal i phfjfe, B&Yis: nARNBARL fo, c@z@lfoelk%r@eman&nw aAd RiyE1oAESy] Iﬂbféh@Qtl ng
group. Heteroaliphatic noieties may be branched or |inear unbranched. In
certain enbwmalremasqptlha@lbr oaistiptied iwdthrone or arorg rfandiopsh progped IHystrative

i ndependent | acenent of .one.o of. t 298 ergen with
one or nore | ?ﬁ%&"élpst lﬂ?}flﬁe bugﬁﬁ? I{I%ltedt}%b%%% uen fg *s%;é: (;sf’grli%g éﬁ? ove.
[0023] The tgnepropal er@alobeiyt] i cCCH,-chabbutgly ctyatdgentyl, orCHheydopayghi,c", as
used herein, refers to conmpounds which conbine the p royiﬁt i es of

het er oal i pheydleheas @%105’%10@%0Lﬁ"}’@?hﬁﬁﬁl}’ﬂeﬁ'&ludé}’%‘ﬂ{exéﬁ W peioid to
saturated a such as

ror pho i no. Ty PSS YRS, JROG el iRy Yk ht o REKELBRNELES BO°T Shi oh are
optional | y g3}t (Fledewht‘bydodkel’, aonsedf bereini cafeds specdfigdly mscydiefallqéd

herein. In certain enmbodi nents, the ter het erocycli ¢" refers non-
aromatic 5- Erogps draving HERmh AP Ve n@re%i‘ lg]y p%‘ﬁ?cﬁzlt%/ O{nﬁcl §H?ta%1 but

not limted |incIBée, L it &x%tqﬂﬁ@m OISy cHUSRRlyIS iy 1,ed
rings havi ngy({) gr%n%nee and thr eelhet ergatonsﬁr?%%egienden%, R? ed from

oxygen, sul tyniolmgﬂ ay¢lologpeyl and the like, which, as in the case of aliphatic, heteroahphatlc

or heterocyclic moieties, may optionally be substituted. An analogous convention
applies to other generic terms such as “cycloalkenyl”, “cycloalkynyl” and the like.

[0022] The term “heteroaliphatic”, as used herein, refers to aliphatic moieties in
which one or more carbon atoms in the main chain have been substituted with a
heteroatom. Thus, a heteroaliphatic group refers to an aliphatic chain which contains
one or more oxygen, sulfur, nitrogen, phosphorus or silicon atoms, i.e., in place of
carbon atoms. Thus, a 1-6 atom heteroaliphatic linker having at least one N atom in
the heteroaliphatic main chain, as used herein, refers to a Cj.¢aliphatic chain wherein
at least one carbon atom is replaced with a nitrogen atom, and wherein any one or
more of the remaining 5 carbon atoms may be replaced by an oxygen, sulfur,

nitrogen, phosphorus or silicon atom. As used herein, a 1-atom heteroaliphatic linker
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wherein (i) each 5-nenbered ring has 0 to 2 doubl e bonds and each

6- menbered ring has 0 to 2 double bonds, (ii) the nitrogen and sul fur

het er oat owe 2ney0363bi onal | y be oxi di zed, (i.ii) the nitr egerush@smeszat om may

optionally be quaternized, and (iv) any of the above heterocyclic rings

may be fused to an aryl or heteroaryl ring. Representative heterocycles

i ncl ude, bupavagiEatesst lon&N e@dnt B, thpheteedaliphatid majmyahainotefary kg ~Nply vazdIR-di nyl ,

i mdazolinyl, imdazolidinyl, piperidinyl, piperazinyl, oxazolidi na/l ,

i soxazol i di Wpere Roi phiphatiy | heterpdliphalic. )| aromaien %%%Pﬁoa}aﬂﬁl?r 3 fgrogen

t et r ahydr of . i fd gl il hétr @dbiahakeda of
#frro}/elctln(lsv %g(t%igr gfg%?%&)}@ﬁ% h¥ieticl nilylde BREnABROLGH 1))

the alicyclic or Ic noieties described above and herein nmay
conpri se ancatat @nbodirtetspareydroatiphetiy fostids t frer stlstitusedi Y omdepeadenipl es

of generally applicable substityents are illustrated. by the s i.fkcC
enbodi nent sTCRREERERL PTG OERATH Pﬁﬂ"e{lﬁ’afogeﬁrakmﬂise@?ﬁ% gvdt%ééllreeqrﬁgorF glgoégtjlesl n
general, 1t he LD oY OELEoRIdvesctRqubik.nerein, refers to stabl e
substituted or ufdubstituted unsaturated nono- or pol ycyclic hydrocarbon

noi eti es hEGR2RY prEfectenhl he@ronticydicBofhetaroeisloadiofper sheigrogycliceadt Usle ri ng

satisfyin he. Huckel rule for aropatigi.ty. f |G ieties
Thcl udo. BuboiEine e 19 P Bats PhSRnY me ARPRIES  halAHRaf M
phenant hryl cand RRpPILAGYAnd hOREbud de @BNEMALA té Baulardnnd hetauasdanetd-C

nmoi ety", as used herein, refers to stable substituted or unsg_gs itu&ed
unsat ur at edonpabyciidice hefesasyeles sucth @5 yRatphpirgs cPyrEolidmyho ey 8}2‘6@3’ ,

PCT/ US2005/ 025%1§{8et§mih?%ﬂ &2 o%%%é{;fgﬂjkﬁ@gtfgﬁ{eﬁ%ﬂh ?Xﬁelér ﬁl@féjﬁﬂcﬁ&ﬁ'frﬁrou n,pr%gr i sing

at | east onB¥ atls ying rule tor aromaticity. "EX es of

het er oar omagéfndd0h@tine In i deethind embbdiineatse thanedrd hdtéredydlio? rpfers ¢yla, non-
qui nol i nyl, dihydroqui nolinyl, isaoquinolinyl, quinazoljnyl, .
di hydr oqui nasegajic 5-arcPrt tRERHIFO HOS H&fdﬁ%}fgyc%é@?]” ipelugiing; bufneg ligpited

appreci ated, t —ar.onat I th £ niBRiHRlddeSnes@nvindafetwi@a daer ei n,
may be atta&%%g} volqéﬁgﬁﬂé‘fig%ﬁgtciggﬁ)?gﬁg.fggaglSlll<yl) or het égrsoarlinghaeti c (e.g.,
het er oal ky| hndrohet yheterdatbhs sindbmeadenilyl selecteadifearn eexygemhswdfr and nitrogen,

-(aliphatic)aromat.ic, .- (heterqaliphatic)aronnt.ic, .

-(al i phat i c et h?%ﬁ?ai’f“@{ntbew gl }Dﬁﬂéﬁi"b‘gﬁ%‘%"&%ﬁ%ﬁaﬁ jogmembered ring

- (al kyl) ar ogat pGe 2 dMBIEPSRIsKN))1BE BIRIgeR and sGEhKNEt3O8ATs QAL Optidrally dd

- (heteroal kyl') het eroaromatic noieties.” Thus, as used herein, the phrases
"aromati ¢ opxilitedr GAY Grmitregendicteroatem masHortinahs be guaterigedr i Gwaanyof

-(al kyl)aromatic, -(heteroal kyl)ar tic, - 4 heteroalky &k ofmtic,
and - (het erggq W\??Py%el?eg?r%}(cgﬁaﬁnég %rqg P%t fe‘lrsg(§1aﬁ)gg'lzrgllb?&(e)%i I‘%Eﬁst ’f dent 8=
include, buRepfeSeriftivel hefrbetldstinclady, taft atehwotfimaiédoes byrrotédinyloppazolinyl,
substituents resulting in the fornation of a stdg]?bl e corrpougd. 42018%18!5 I n
general , theyrasehidinghyimidyzofigyls ipadaapbdiayh PIRBIEEY e BIPCELINLs LFZBEEM: ]aove_,
(egc'g“d' g thoR& HatRENES YoMy NnALSIRBAN foftfazBlidingl, Kid deudhydi6tugyioal i phati c
o [0024] Additionally, it will be appreciated that any of the alicyclic or
heteroalicyclic moieties described above and herein may comprise an aryl or
heteroaryl moiety fused thereto. Additional examples of generally applicable
substituents are illustrated by the specific embodiments shown in the Examples that
are described herein.
[0025] In general, the term “aromatic moiety”, as used herein, refers to stable
substituted or unsubstituted unsaturated mono- or polycyclic hydrocarbon moieties
having preferably 3-14 carbon atoms, comprising at least one ring satisfying the
Huckel rule for aromaticity. Examples of aromatic moieties include, but are not
limited to, phenyl, indanyl, indenyl, naphthyl, phenanthryl and anthracyl.
[0026] In general, the term “heteroaromatic moiety”, as used herein, refers to

stable substituted or unsubstituted unsaturated mono-heterocyclic or polyheterocyclic
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het eroal kyl ) noiety. In certain enbodinents of the present invention,

"aryl" refers to a nono- or bicyclic carbocyclic ring system having one or
two ri ngsweaveeidyiong t he Huckel rule for aromaticity, Patlusdeosg2ssput not
limted to, phenyl, naphthyl, tetrahydronaphthyl, indanyl, indenyl and the
like. [0029] Simlarly, the term"heteroaryl” refers to heteroaromatic

noi eti es, asnoBsChaigd priauly BxL l:atﬂbrn gtoliispsempttidimg hieldast ioae aing ahtigfyiati c
(e.qg., al kyl) or heteroallphatlc het er oal kyl.) ertain

embodi ment s tB¢ Hugkelgplestor aromaticiy WP lpsf li‘eé‘?rﬁ?mﬁéflél’f%?%s md‘é@‘o‘ E?gte%fe
herein, refers i qgck’ml Chﬁﬂn‘éﬁﬁ#deqnﬁﬁﬂ%ﬁﬂhohﬂwviseﬂulﬁélﬂi?laaﬁ’i‘ﬂﬁzcﬁin‘{fﬁ to

about tenrlng at ons of one ring atonis sél’ected fromsS, 0 and
zero, one ordlhymoqmmgzodyloamdatrehﬁiﬂdqwnaznbzll het er oat ons |ndependently

selected fr 0 d the re rin ns_are arbo

radi cal bei ?Igb??@. ne 4 Wbl nl?eegﬂpr%‘?‘atg‘ﬁ %rﬁlﬁtl‘cga?ff 5 eI g I[Ch‘éloﬁﬁ 1ﬁsg aﬁt ons,
such as, forgerRX@MRln, MY} bl ¥iltachRd V3 hid Wliphe! (!5, I} or BdtEro@lipHatic (e.g.,

pyr azol yI , imdazolyl, thiazolyl, oxazolyl, i sooxazol yl, thiadi azol yl,

oxadi azol y| ,hetdrpafibmbietyt andiriiys, alq@um}udenylmetleﬁ wq@.aﬁm(ﬁlmatw)ammttm i ke.
[ 0030] Subst tue aﬁ;%hftﬂcé a%vf:and het er oar Hngﬁeter?ar{)Hl%b&'de but are_not

limted to, ously nentio sti i.e., the

substi t uent S(hét%fda!h%ﬁaticghetel%ai&a%ﬁow 034RAGaromatic, PCT/(hii2RABYy Dakddic, -
aliphatic noieties, or for other noieties as disclosed herein, resulting in

the formati dﬁlk}'@he@rw%ﬁfécac%oﬂﬁ@foﬂbﬂmemﬁéﬁta@? rBOIelies oxYhus( g used
“al kyl oxy"),, and h| 0 d her a | < as
previ ously (J}}eef‘?lﬂed atht rgg}\é nﬁ?g Ogr gﬁ epoa{}?ﬁj mto%tgllgge‘t y&ﬁ{hr%{aﬁﬁ@én

oxygen atomﬁe{@bmh); or thr g(ag{fylmcﬁndtfcur atom((hétcmad)]egﬂ)aydﬂ'latw In cert—ai n
enmbodi rrents t he al kil group cont aj ns abouyt 2]:11920 aliphgtic carbhon a
certain Hegterapbpdiheisspaomate aidy( eE‘}F%H;]ﬁVI IFEoATRRati o ffe Hlefpnages t| c

carbon at OnBS DsHtuchfl 1&"1\%% d %?' A&Nishitell N®, ?Aéé, Y bf QBQ%E:GBGQ?" Bentdheyt 1-8

al i phatic carbon atons ot her enbod nts, the al kyl group
cont ai ns abcmnbstiiu&ltalréspltmgumtlmeaﬁobnamamfmtablmcomp@uwt her enbodi nents, the

| kyl bout. 1-4 al bon at | k
aroups. 1 nolESEur Ta et e it BT Gelers AL SR RS BrBpoy ol koY
i Sopropoxy, dkcRidOX Whode® aftadHel 0¥, ah CARBRGEOXY. ganmkgxr)hs% GerodBpanmd €8.gQf

t hi oal kyl groups include, but are not ITimte met hyl t hi o, ethylthio,
propyl thio, hieserpalspl) | moiety, In pertain 9mbmhment§mf thﬁereswénvqnueg,z]ar%ée eBritn

f
o e of e SO 1 A A il

or a

het er oal i phaifickel ANOMREI Srodfatibiey, eir&aicﬁn@t bat nsot diryu,tecbrtol hﬁeﬁlgrmph&yl,t aken
together, may forma heterocyclic npi ettﬁ' l'{(0033] The term "al kyl am no"
€ 11K€C.

refers to a tgraupsirenaphthylindarsi. indany} and

[0029] Similarly, the term “heteroaryl” refers to heteroaromatic moieties, as
described above, excluding those attached via an aliphatic (e.g., alkyl) or
heteroaliphatic (e.g., heteroalkyl) moiety. In certain embodiments of the present
invention, the term “heteroaryl”, as used herein, refers to a cyclic unsaturated radical
having from about five to about ten ring atoms of which one ring atom is selected
from S, O and N; zero, one or two ring atoms are additional heteroatoms
independently selected from S, O and N; and the remaining ring atoms are carbon, the
radical being joined to the rest of the molecule via any of the ring atoms, such as, for
example, pyridyl, pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl,
oxazolyl, isooxazolyl, thiadiazolyl, oxadiazolyl, thiophenyl, furanyl, quinolinyl,
isoquinolinyl, and the like.

[0030] Substituents for aryl and heteroaryl moieties include, but are not limited to,

any of the previously mentioned substitutents, i.e., the substituents recited for
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NHR wherein R is alkyl, as defined herein. The term "am noal kyl" refers to
a group having the structure NH2ZR -, wherein R is al kyl, as defined

her ei n. Iwocesd/ms186 enbodi nents, the al kyl..gr.oup cont ai RETAISRWS/015320

al i phatic carbon atons. In certain other enbodinents, the al kyl group
contai ns about 1-10 aliphatic carbon atons. In yet other enbodi nents, the
al kyl', al kefiyphati@ndomtiky, vy folgstbemnmortpd aydistlosedtheeein,irasdting inrthe éortation about
1-8 aliphatic carbon atons. In still other enbodinents, the alkyl group
cont ai ns abwlig stebls GampEdi ¢ carbon atons. In yet other enbodiments, the

al kyl gr OUp[(ﬁﬁ,"llr] ali n?hggeé}ﬁ{gr‘gallébx bigh 1%}30)%}?5,%@ ‘QhiB MRyl E%ARH BSre® refers

al kyl am no "1 nctude, e not I'imt , methylanino, ethylam no,
i so- propyl aw aa dkg pfeep, kb keevip@B dpfifidte ateches tohtbegparemdnoleatleg ewietas
used herein refer to an atom sel ect fromf br om.ne and

d | i | ori ,
i odi ne. [ 00BBpuSthan PEYERY HAMORISE L d'or HURYE %S@%?@f‘ﬂﬁﬁo lﬁl%'g%br?éf"elit%, or
three hal %Bo@fpﬁ s,at}utﬁﬁél%grc}u &lofilaths dhoWO1 20HAARLESLICAOME2 U 2¢02H 340
m " hal dal ky

[ 0036] The ter enotes an al kyl group, as defined above,
havi ng oneptienembodimbnteethhalkyd egrourt consains pbaitidd 1@ kbipkatis caripnj oms. In

and The |1 ieee? pbeswpbadiiRs, fe-dRy R onbiny SRt RaFbharig bbb MBRATTANY

subst ant i al {gy11 ke @mtoipRAthahe SRYIEBU hing abdut tLbé sliglatiecirboh Bwnal th  and
refers to a noiety of structure - Rx, wherein Rx i s _a substituted or

unsubst i t uteet athiepleatbodiments.ctelalieyl groen epwains ghayt L4 Hwhatic §HPeY @S ary|
or heteroar

| nmoiety. [0038] The te W VT i
subst anti al amp:lefse$ 3111%% %ps’érgt%rr?uﬁg%ynéoﬁémgfedﬁ ﬁ’lergetggfr{fheplr? X? %%BW and
refers to agmkeokyOh-tité1iG katt-Butoly Gedsentoxyh e iheiy. SExarsplesof thiradicyl or

unsubstituted, aliphatic, alicyclic, heteroaliphatic, heterqalic L C,
aryl or hetgrawsynclage.dy are[mﬁm]ﬂeﬁﬁe, m@hﬂthlPﬁtgg"l}lo’d&roﬂg@dﬂH%‘?Pé‘i’ﬁs’?tlhﬂbes

not substangi i firam the common neaning of this termin the art,
and refers I}o@déwr{r%?é%&%?l{é{?? ucture - C(=NRx) Ry, wherein Rx is hydrogen or

an opti onal j[@032]bst Thattedn Zhnpletrefers @l 2 gywipi leyvinghtee stioaiurghd(R)e , wherein

het eroal i cyclic, aryl or terparyl noiety:. and i s.apn optionally .

subst i t ut ed®afh Bﬁ%‘fri“?f}cea?‘i'hgléﬂ { ?gﬂ’élf%th%&f&prﬁﬁ%’i @alﬁé'lhgﬂ%téq?ihg%é?qhg%atécfyI or

heteroaryl af%%w or 12840 rofhic ta6RYy. Gk_t8a K EhQRR. (akef tds@Ber@iBi Pormy &f ers
0

to a substitute runsubstituted, 'linear or branched saturated dival ent
radi cal conbegroayglismhaety. of carbon and hydrogen atons, having fromone to

*a 2o PO A, SR SR, 3 O B0 o Bl el

or NHR’wherein R’ is alkyl, as defined herein. The term “aminoalkyl” refers to a group
having the structure NH,R’-, wherein R’ is alkyl, as defined herein. In certain
embodiments, the alkyl group contains about 1-20 aliphatic carbon atoms. In certain
other embodiments, the alkyl group contains about 1-10 aliphatic carbon atoms. In
yet other embodiments, the alkyl, alkenyl, and alkynyl groups employed in the
invention contain about 1-8 aliphatic carbon atoms. In still other embodiments, the
alkyl group contains about 1-6 aliphatic carbon atoms. In yet other embodiments, the
alkyl group contains about 1-4 aliphatic carbon atoms. Examples of alkylamino
include, but are not limited to, methylamino, ethylamino, iso-propylamino and the
like.
[0034] The terms “halo” and “halogen” as used berein refer to an atom selected
from fluorine, chlorine, bromine and iodine.
[0035] The term “halogenated” denotes a moiety having onme, two, or three

halogen atoms attached thereto.



unsubstituted, linear or branched unsaturated dival ent radical consisting
solely of carbon and hydrogen atons, having fromtwo to six carbon atons,
havi ng a woeeoé/osedéence "-" at both ends of._the radi cal, pamaSassneisno t he
unsaturation is present only as double bonds and wherein a doubl e bond can
exi st between the first carbon of the <chain and the rest of the nol ecule.
[0042] As ysesklher €ha teritheHabsalieyl” alehplaatancilkyl’ freupy ealdefiiet atwve, haliky| ",

"al kenyl ", "~ "alkynyl", "het I'kyl ", "het al kenyl ", " | kynyl ", d
the |1 ke errmsnprusy RpSRQaeloR G aRSIDbPrILPEaS SSrTre gy angh oups "
unsat ur at e‘.jds cﬁ%g?rhétﬂgggfo?@ge@&ﬁQﬁﬁﬁgrongz'i@;paﬁrd fphktarly, the terns

"alicyclic", ero et erocycl oal kyl ™, “heterocycle" and the
| i ke enconp8e37]subThe tatedacyidxyinssmsed herbimd doesmbtsabsiaatiadly differ from the

unsaturated groups. Additjonally, the terms "cycloagl kyl".. "cycloal kenyl",
"cycl oal ky rpfmmort ﬁ‘éﬁa@%c?élté’asl - 1n b Aty @890‘1%%?5? Egn%/llmd,lety gfcsmcmr_e -

. heter 0cycl el dsiy! whereh? KO 2008/ GGEAALPCH USAOORH QB3 4Gphatiar oMBIdIR,

"het er oaronmat i c”, "ary]i ", "heteroaryl" and the |like, used alone or as part
of a | ar gerhembdippatiicenpakcychiot sryboblat¢roatybthosgis: unsubstit ut ed groups.

[ 0043] As herein, the . term"isolated", ,when applj %g nds
of the prt@ﬁgﬂ i nvafit'fgh, arcé'¥ er’s ?SSdgle%n’cg?r%oﬂ%tdésH%ts %gﬁaﬁa}fgff |)§(§§E§$at ed
fromat | eagfniReaiaBePRR Ui thev, GRd téTels tBraemaRso6f dituetird AC(@YRL e or
when they are nmade and/or (ii) produced, prepared or nmanufactured by the

hand of nanwhireiB4Rk iFhe sphstiied 'op ansrbstbuied.c alipRatise @lipychis) Befgeqaliphgticye
as used herein, ..denotes a h C ically acceptable salt, ester, or
e SRR P BTG

salt of sucl?'F of any ot her adduct or derivative
whi ch, uporﬂoegm]i Ni The abi® Aeitndna?, patusediherein, sloes pabkebstdntiphip diffirnfgoradhe ect | y
or indirectly) a conpound_as otherw se descri be? herei n,. or ffl netabolite
or residue ¢diapebmeapig AhcBiR IFE 1Y he AEh e BIge P \VAMRIEY ok fEETISCT ude

anong ot her(?%:%l%{)g&lrj&gereﬁ . Ofsqﬁ}é!lgoo%eﬁ ¢ a‘ﬁe({ﬂti\()ﬁﬁlily suRlinRecRPRAHA hlicydiryal | y

wi th significant educed ar ogi cal "activity, which contains an
addi ti onal Imerealjphtiat hdtarcrliegelpdt, i dryle ot hetesrapylamoiety;vandoRy | i lagi erjionhkdy

brosarug | S wsorahEn AREoer chverel g SRR el ofloget

i nterest. Pﬁlgfeﬂy_ugs of a variety of conpounds, and materials and net hods
for derivatizing the parent conpounds to create the pro-drugs, .are known
and nmay be HO4Qk ed The tehm piGa langlens i eaed Imreingj eferextenp| gibgtituted or

o] e i ctpubgiBs s O PR SRR RN B RNRI Sy oY BlebiS
" Aur or a- medjRt Biréicnaachs, BAvind\iodi anéresisiatoarbonanekns, laning afree usletetef ei n,

means any di sease or other deleterious condition in which Aurora is known
to play a raiheth e of reFgd Gl or a- nedi at ed di sease” or "Aurora- nedi at ed

tC ?ggit ﬁr:e(r)nn Vﬁtoaf] megh.t fig5e “@i.%ﬁﬁéﬁﬁe&“’, GGl RRSint heferts AklRMhAled:r by

unsubstituted, linear or branched unsaturated divalent radical consisting solely of
carbon and hydrogen atoms, having from two to six carbon atoms, having a free
valence “-“ at both ends of the radical, and wherein the unsaturation is present only as
double bonds and wherein a double bond can exist between the first carbon of the
chain and the rest of the molecule.

[0042]  As used herein, the terms “aliphatic”, “heteroaliphatic”, “alkyl”, “alkenyl”,
“alkynyl”, “heteroalkyl”, “heteroalkenyl”, “heteroalkynyl”, and the like encompass
substituted and unsubstituted, saturated and unsaturated, and linear and branched
groups.  Similarly, the terms “alicyclic®, “heterocyclic”, “heterocycloalkyl”,
“heterocycle” and the like encompass substituted and unsubstituted, and saturated and
unsaturated groups. Additionally, the terms “cycloalkyl”, “cycloalkenyl”,
“cycloalkynyl”, “heterocycloalkyl”, “heterocycloalkenyl”, “heterocycloalkynyl”,
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an Aurora inhibitor. Such conditions include, without limtation, colon,
breast, stomach, and ovari an cancer. The term "Auror a-nedi ated di sease",
as used hwoenos/o3ezeeans any di sease or ot her del et eri ousPCON$2405025300

di sease in which Aurora is known to play a role. Such diseases or
conditions include, without limtation, cancers such as colon and breast
cancer. [004gimdiie, tetdrodrbmast?, n‘gry,l”aShan&edrylh’éamd thegkke uatd gloneanss piat t he

conmpounds of the invention can. b ns. or. imals with at | east
a tentati veofdl é@?b@?tbﬁnCW%éQ%&‘ ‘?PS&‘EP?%?‘FF{T‘EWBﬁ%%?Up&WpoundS of the
I nvention \(fmbhs]de' A% REd Fxér@iﬂ hreetenﬂr QQJI&%&" Qhedf applied € &RavepolsdLEMEEi Vi ng

the indivi | onger |ife’ span. WD 2006/ 036266 PCT/ US2005/ 025340 L,
[ 0047] The presemt i'rpflemwmnmfng toasgchJsemenés thatrerend) smat@m&omﬂwha@n@f t he

present invention are us when adm nistere to a nt h t
been di agrEERPIEYS ity Eﬁ i}j Y, A9 A SREA kﬁdsléla% WS Ot ihr% o )“%ade Wa/dP
adm ni strat i Rrodakdd, Mb%a&ﬁlﬁr%an'ﬁf&cfﬁl‘eh}byhﬁe ﬂéﬂ&@fﬁﬁnt o devel op the disease
or be at increased risk for the disease The conpounds of the invention

will slow t[IO@44ﬂeveﬂ"den}dﬁ@seof“thMGEtlgglbptaéﬂ@tablﬁeqleéva’élﬁ% otts Btedoherging ease,
or prevent the, individual om.dev h sea r in
al so i ncl udSLOEg A% %}{apg??egh ?r}qy ? %C%p?%lg%ﬁ&r%dgﬁg# h%ﬁtl nvgﬁétdl Ssr%elfé)?tsﬁlgﬁ °

i ndi vi dual scdnhsuneBt ort bﬁhd@raadhéim&mhﬁaﬁvé ehichi, span eddisistratidhania pasient,
hi story, genetic or %’r onosonal abngrnalities, and/or due to tge pr esence
of one or rrlérfépﬁhl@)loégﬁf@é@mgrfﬂtrﬁ@lf}’sordﬂdwfélyéll356%8"“‘{‘]06548] eise desfrived ei n

the term bﬁe?%]lggggglm%m teee"fj r.%a ecW t?ﬂé&’m chificaf g'é&@ rPta&@'d%n%HvteyreS

or extracts et eo obt al ne (e.g.,
manmal ) or s iedide ﬁfﬁ&r{@@fh,ersapﬂb dh’ugsd Aspio-drag mra da,lveftnfcetsf a sempoynd; ear s,

or other body flujds or _extracts thereof For e e

"bi ol ogi cal Ussiahy| with rségféfl‘éanlﬂﬁ reguged o Phaymicolog Pfﬁy’e Wg’d?lhlcﬁg%‘qsra?n
excreted by, ;i ?an% 1@&)@01:[5&\6'18@{0 e zﬁmzvd 9féldiﬁ|g ?drélﬁhﬁolﬁﬁilé ed
m cro-organi sns (suc acteria and yeasts) and “nultricellular organisns

(such as pl anthe phatmaanllogmhﬂy aétm\re spesiesncan axampltegﬁraamre dﬂdgas ahegieravhicland i n
particul ar a eal t.h par heal t hy su
Syt ha g T h corormpoual ot BURE ! Somatisl o a VAR of

patient af f’éc di agnos

i nvesti gat eghmpolings, Hdohagtian! arﬁiamétﬁo@ﬁfolbaemm@mg fter ﬁaremtncdmpbungs aosolid
mat eri al such as a tissue, cells, a cell pellet, a cell extract, cell

honmpgenat essrege theeprio-dragse ﬂedﬁ@wncﬂm%nw@@saﬁap@fi t theoprspeyivEntiey. (Ferteihe
bi ol ogi cal qu I ra
mout hovach PSRRI EERLR! B5pofieBhd B PhifinicBufical) AR delttyinied

cer ebr ospi nwill b dﬁls@hsseﬂriﬁlnﬁlirbdelfaillhbfémpjﬂow oneal fI uid, and pleural fluid,
or cells therefro aquequs or vitreous hunpr, any bodliy secretion), a

transudat e, [0845] ex(Jgttermy eAgrorpmgdiatsd: dssase PF o u%fﬁa UOR, - 8% her
site of inf ?&h' 1Xeif?)! I mehdd %xﬁggﬁ %99”31* otfier ddidiErioRt 8bmBGord HPWEcH Auidra(ie- 9. a

normal joint or a joInt a
known to play a role. The terms "Aurora-mediated disease” or "Aurora-mediated

condition" also mean those diseases or conditions that are alleviated by treatment with
an Aurora inhibitor. Such conditions include, without limitation, colon, breast,
stomach, and ovarian cancer. The term “Aurora-mediated disease”, as used herein,
means any disease or other deleterious condition or disease in which Aurora is known
to play a role. Such diseases or conditions include, without limitation, cancers such as
colon and breast cancer.

[0046]  The term “treating”, as used herein generally means that the compounds of
the invention can be used in humans or animals with at least a tentative diagnosis of
disease. In certain embodiments, compounds of the invention will delay or slow the

progression of the disease thereby giving the individual a longer life span.
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di sease such as rheumatoid arthritis, osteoarthritis, gout or septic
arthritis). The biological sanple can be obtained fromany organ or tissue
(1 ncl udi ngo2odwBpxy or aut opsy speci nen)._Qr..may. conpr i PETABROS/0¢shet her
primary cells or cultured cells) or mediumconditioned by any cell, tissue
or organ. Biological sanples may al so include sections of tissues such as

frozen sectjogqy t akep té@d “Plesérin@0iBalsed bepns asecari thhd giecedmpeumnip| dfsthal so

i nclude m xtures of biological no]ecules including proteins, |ipi d%,

car bohydr ateseahdnYRRsPB; ¢ Jtsehd  Yhee pdmeystEirdpte 1§ Hatght EVQ%P@% giot been
fractionati f : : / SF0054i0 t

honogenat es(gg%ﬂ%ts?'ncg%ggéuosts %é’ l\sélgrlrléo tglgid%%%r%g? é@g’f“g t akg{r%g%rﬁg%&}iq{% nahﬁ%kgﬁ%j ect,
bi ol ogi cal mamllgdermpetied fo denedopy thandiseabs opbast, inbesedr iisk fori theglisegswast ,
etc. The term animal, Ogs used her ei.ﬁ, r ef %Tglﬁt 9 hunmans 2 wel | as

non- humran  ahiSBPTEPOTRAS e dpggloR v e‘c\}%‘f'&ﬁ Y elopianh & ;fﬁ?eaﬁ%rsy‘é%ﬁ%ﬁ’e,
mammeal s, b 'n%cﬁlﬁ thE SRYet lo?ﬁiseas@,rq}}gﬂrpéeﬁf‘ﬁle ihdiSRiuaROIB ddRIopihd BediSedké & allCel |

cultures a ve tissue sanples are considered to be pluralities of

ani mal s. | rPreesrtmignlexawhides wdmirhodition mf she compoonds ki iem inventien t¢ ghoge
mammal (e.g.,.a rodent, a nous a rat,, a.rabbi a Lok d .a __cat,
a sheep, ca‘i“fqvéquags tﬁ?‘i‘%?éf%ggB'ie%%?PB?e&?F’ ﬂ}fh(.hé‘?ﬁs?rﬁider%f 21a§¥1{lsrt %ﬁ’s. geldr?li lg °Lni mal
or a humanghaBemdifabdemhdiRids, idiorbi® OteAbreSamGY 6f GRY dRembiEbbidldghthl t O
prelimnary processing, including prelimnary separation techniques.

DETAI LED DES@ReRTPOMedse@®RTAI N PREFERRED EVMBODI MENTS OF THE | NVENTI ON

[0049] As n glrrgbove there has ep. | j b t ok : .years
in the dev@bg ntASo‘?SC%PS%I? n ektfn%gsglo{%%{@?@g%? g}é’}?‘tg‘fegur)ét?f"{‘/ %ur ](A)t%(ﬁl’

i nhi bi t ors, celiScliligéRPL ekirfets AFLEBLS biopsietl h@aterislatoberited fromh seasEmat ¢agdi t i ons
i nvol ving protein kinase-nediated events. In one aspect, the prese

t
i nvent i on prRawtbsOAEHtEACE thatePhi andriiood. celivy, ‘tl}i'fﬁ;ofﬁ SECRNICE!S AU ST on.
i ncl ude t hoéoedtygﬁ@% 3 byl th%%%.hFQPQXaﬁn Bne dESR bR S RESIntdI0atdrs hgT €i n,
and are illustrated 1n part by the various cfasses, subgenera and speci es
di scl osed hatyekslid Addidid camipley pbtained pireme eEcretedk blyi on sgeroteildes any living

pharmaceutically acceptabl e derjvatives of .the inyentive co und and
met hods of CEAUET Hﬁﬁlﬁh%ﬂ}*%‘étcehgff HﬁCfPfPégaél_lsd’bﬁT%%‘Ef?ﬁ'd%i ‘_’apfﬁee%g‘g“g&?*}s@%ﬁng
conposi ti ong,, i REARAF orhismRi RES aPplahBReSR hfim@RETDioR ahdt@iteVh vortehi@tcOdr &N €
addi tional therapeutic agents. [0051] 1) General Description of Conpounds

of the | nvemninorl 0058 pattivube athenlthseptanpareshy dicaithy hugwpouRisst of a bpean

| nvention 1 ngl 48 erGoMRo N dtndlioh "% AE0REAL 10 Hkfbsbl) o fvblidaheh. 4RET ned
biological sample can be in any form, including a solid material such as a tissue, cells,
a cell pellet, a cell extract, cell homogenates, or cell fractions; or a biopsy, or a
biological fluid. The biological fluid may be obtained from any site (e.g. blood, saliva
(or a mouth wash containing buccal cells), teaxs, plasma, serum, urine, bile,
cerebrospinal fluid, amniotic fluid, peritoneal fluid, and pleural fluid, or cells
therefrom, aqueous or vitreous humor, or any bodily secretion), a transudate, an
exudate (e.g. fluid obtained from an abscess or any other site of infection or
inflammation), or fluid obtained from a joint (e.g. a xormal joint or a joint affected by
disease such as rheumatoid arthritis, osteoarthritis, gout or septic arthritis). The
biological sample can be obtained from any organ or tissue (including a biopsy or
autopsy specimen) or may comprise cells (whether primary cells or cultured cells) or
medium conditioned by any cell, tissue or organ. Biological samples may also include
sections of tissues such as frozen sections taken for histological purposes. Biological
samples also include mixtures of biological molecules including proteins, lipids,

carbohydrates and nucleic acids generated by partial or complete fractionation of cell
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(1) and pharmaceutically acceptabl e derivatives thereof; wherein one of
---- . is a double bond, as valency permts; R and R2 are independently
hydr ogen,wbab@gssescyano, nitro, or an aliphatic, hetePoaispiaLIsdo
alicyclic, heteroalicyclic, aromatic or heteroaromatic noiety; 13 WO

2006/ 036266 PCT/ US2005/ 025340 one of X1 and X2 is S, the other is

-C(RXl) - vdierigud H¥bgesatty draigaingh at agmple dsy arederabliyt tabenofromn aahupdat i c,
heteroal i phatic, alicyclic, heteroalicyclic, ar matb:qc or heteroaronatic
moi ety; L1 subjest, bicdogiea ramples pay b lami 2y qoiRal Pﬁ?ﬁbi geUt: VEUR Y BHe® 0 or
S atomin 4, ta%}ﬁ?il L 1erdR REOf Rumbids dsSwal s BomtRimAeAaRRf, aphat i ¢
| i nker having at l'east” one N atomin the heteroaliphatic main chain; Yis
an alicyclisy bkegerofldesyiopiment, ainclwdinge for ¢retEioantmnils, ndirds, yrephites, Z i s

an aliphatic, heteroaliphatic, alicyclic, teroalicyegli arqmati ¢ or

het or oar omEIpgRe ., Pogssfid anet slien GHbGARL S v Sisel AP B oups
do not occuy,siaht - aRedh criaih SxerRR emb&HRRts, thé RbGH2- or
-CH2N(R) -, ucrv?/lzllglrdgilléh t%%??lﬁﬂa%ﬁ?e%ﬁf_%fgg{%k% C Yali sx%henyl ‘;m‘land Z I:tss a

5- 10- nenberletnayaiimal ik plmarheeleegeyacbogént, ampuse @ raty atébgapymonkeyps 4pg 4

certain enbodi nents, the follow n roups deo_no r..Si . S as
ot i ned: - L15% 4 SRy G oNE CRRZEr B ghan gt & s ARRR o
wherein R gy Ghndal Ydesir&d_hbaliabicnl safple3nse el svajektdd tandelRhirang Rx1
(or RL and RX2, when X1 is é) are i ndependently hydrogen, hal ogen or

Cl_4al kyl . procssing) inclodinggireliainpodicperatian techRqRes | owi ng gr oups do not occur

"o R 1. 6l IPCERDSErrafenl e CERTLNErofRED Ehpdoniiiti O o

C3_6cycloal kyl and R, is H, aliphatinventh@t eroal i phatic, alicyclic,

heteroalicyclic, aromatic or heteroaromatjc; Y and Z are each opt.i ng?l |y
subst i t ut edl08A%hy| ;Asanpied abpye, therghas Been ingreasing Apfgregh Irerepl yeig in e 5ng

RX2, when ' | i ARIHhiRER| kY iherdpRRBE] 1 N
certain em%diﬁﬁogﬁieg?gﬁﬂg&?lggﬁg%ﬁﬁﬁg&g?%ﬁ%'[srg%gQprll}(l){& occur ls_i (r)ruf t anglé"{é’% y as
defined: XlageatsCRtlthahetaenentRM dissas@onditions ByoRing pragein Kinasern®digted
i ndependently optionally substituted aryl, carhocycl.e .or 5-nmenbered
monocycL. i ceVeREt E’rml’%‘f’ tgﬂﬂﬁi?“i‘%“%‘ﬂé?ﬂ“‘%ﬁgu %/rﬁ "\(‘;}{}“3%069 “or NR wherein R
is H Cl @E?f en/(!’d?ﬂll}’dund@f_ﬁﬁé’ flveadidd 8Rhidk, thédeYdenerally set forth above and

a

hydr oxyCl_6 en/yn)yl, C3_8cycloalk(en)yl- Cl_6alk(en/yn)yl or acyl;
wherein Q4 deschiyetl openficabial beyein, angaave, illgptrated iTIpart &%) tEe YAYAYS classes,

CL. 6al k(en/ Xu@ggrlle(%é ¥nd g%éc§%l Aﬁgc gs/ex ’?Qe}’élﬁ)x)(a&&e@a%ly[( &i’e%&-)ﬁ invéatien provides

pharmaceutically acceptable derivatives of the inventive compounds, and methods of

treating a subject using these compounds, pharmaceutical compositions thereof, or
either of these in combination with one or more additional therapeutic agents.

[0051] 1) General Description of Compounds of the Inventior

[0052] In certain embodiments, the compounds of the invention include
compounds of the general formula (I) as further defined below:

4

L‘I"Y\ L2/

ff N

1

" _<3<2 N/)\Rz
1y

and pharmaceutically acceptable derivatives thereof;
wherein one of ----. is a double bond, as valency permits;
R! and R? are independently hydrogen, halogen, cyano, nitxo, or an aliphatic,

heteroaliphatic, alicyclic, heteroalicyclic, aromatic or heteroaromatic moiety;
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6al k(en/yn)yl sul fanyl, hydroxy, hydroxy-Cl_6al k(en/yn)yl,

hal o- C1_6al k(en/yn)yl, halo- Cl_6al k(en/yn)yl oxy, C3 8cycloal k(en)yl,
C3. 8cycl oabk@npyice CL_6al k(en/yn)yl, acyl, ClL  X1A PCT/US2005/025340 .
6al k(en/yn)yl oxycar bonyl, Cl 6al k(en/yn)ylsul fonyl, -NRX1ARXIB or R
RX1BNC1_ 14 WD 2006/ 036266 PCT/ US2005/ 025340 _6al k(en/yn)(%lzl; and @ is
hydrogen, hal ogashe 6F1XBaink(X¥hiyS) yhe offibr 6ﬁl~kI(E¥1/)yrn)/lyéremyR 1is hydrogem,

bal k(en/ yn) yl oxy- CL_6al k( en/ C1 6 dr oxy,
ycr oxy- ” CHASEN @W?W%E“é”%%f@pem R SHOERY bRl or

aryl, heter i'réﬁﬁ RXI ARX1BNC1_ 6a| k(en/yn)yl, where Rx1A
and RxlB arag&i%% Pheéeernt Iy iIrgrogen or Cl_6al k(en/yn)yl . [0057] In certain

errbodl rrent s, neibthira BB atan hetetodliphatielitkesrhaRbgras dedRiXone Nufker S xjon gns) is
Q, QL i.s - (.CRi ARl S) mC=C- (CRI ARl B) t Rlc,
(CRI ARI B) %@%@fﬂﬁ“ﬁﬂﬁnéhén’ C=NORI D, or -X3RID wherein in is an integer

fromO to 3, t i N, i10§ Q8Sh HelcPPAlPhhGe TinkerARAlinE at Jeadt Ghe A @Rim G GHR
derived from azetidine, oxetane or a C3_4carbocyclic group; @ is

_(CRI AR B) ne@roalizhaft BiakRIEjn; - ( CRI AR B) nC=C- (CRI ARI B)KRI E wherein k is an

(cRiAri B (R, Wioreiebl besR I geRon e B bRarbmBRineRl fud |

point to Ricis thso'dﬂhalg)lﬁﬁé bagersaliphaic, thieyRic navplicystier eiomaBbAcand RI B
are independently Hor Cl 6alkyl; Ric is an optionally substituted

non- ar orratlhs?termmlj@y@m%eth ng, a fused or bridged bycyclic ring or a

S0 I OASD" Bl MLl By 6 s Shfgrse -

(CRI AR B) t {sGRfihBa@ry'l) - OCHLCRIR-BIN(RICH- orme@HeNR)- mehmremdgzm Hco)r Cﬁ 0058]
In certain enbodi nents, the faoll ow ps do no ur _si t aneousl y
as def i ned:saliwé St ISRPhenyl 78d1Z( 1512 %gﬂ-g]err%regnay%élfﬁmﬁgﬁrgqc £ nle
hydr ogen, I{ik‘?er &]Ier i s hydrogen, hal ogen, Cl1_4al kyl or Cl1_4al koxy L is

-NHC1_6al k 6al kyl , - NHC1_6heteroal kyl or -OCl_6heteroal kyl; Y is
cycl oal kyI [0854']I it certaiareyibodimerite e odlpwing groups do nof ocwraimvk@p@lsw is

-NR-, - —O) - N H _or .NHS kyl,
mor phol i nyl 85 $Es¢] E%é%ngﬁ%ﬂ hepyl Otpcﬁﬁ:ﬁigg[ é’gFIﬁyeh%} df%:)
certain e”b@ﬁ‘éreﬁrﬁ%s Ht h§ aﬁ@;hl QY\AH&H)aH{y(PBfJ& g@cﬂﬁlkyOCeﬁMrRlsaﬂle aoeRughy  as
defi ned: one of X G CH, the other is S5 L' is -NR(CR')1_2- or

-Q(CR' ) 1. R utweber i nRS) @emy@p@gi@ntly bydreagncprlogen ouGi4l, OH,  NA2 or

-Cl_4al ky1l
ool 1Y oS80 T bt BocifeeflbitbitoVirs S BRM ot b GBS,
napht hyl , banagideneny lis —OeJMmeGH(R)mc&alkylo— oiquOGBI(Rp T, 6alksd6@dme)-l nyl

or qui nazolln | L2-Z is - SO2NHC3_8cyc] oal kyl
a whgre R is H, Cjaalkyl, Cj4haloalkyl or Ci. chcloiozl Sn%gﬂx is H, aliphatic,

heteroaliphatic, alicyclic, heteroalicyclic, aromatic or heteroaromatic; Y and Z axe

each optionally substituted phenyl; and L? is —OCH,- or —0SO,-; and R! and R*! (or
R! and R*?, when X' is S) are independently hydrogen, halogen or alkyl.

[0056] In certain embodiments, the following groups do not occur simultaneously
as defined: X' is CR®! wherein R* is Qu; X% is S; R' is Qs; Y and Z axe
independently optionally substituted aryl, carbocycle or 5-membered monocyclic
heterocycle; and L! issW-N=CH- wherein W is O or NR, wherein R is H, C;i.
galk(en/yn)yl, Csscycloalk(en)yl, aryl, hydroxyCi.ealk(en/yn)yl, Cs.scycloalk(en)y1-
Crealk(en/yn)yl or acyl; wherein Q. is hydrogen, halogen, cyano, nitro, Ci.
¢alk(en/yn)yl,  Ci.salk(en/yn)yloxy, Cialk(en/yn)yloxy-Cr.ealk(en/yn)yl, Ci.
¢alk(en/yn)ylsulfanyl, hydroxy, hydroxy-Ci.salk(en/yn)yl, halo-C;_salk(en/yn)yl, halo-
C1.¢alk(en/yn)yloxy, Cs.scycloalk(en)yl, Cs gcycloalk(en)yl-Cy.salk(en/yn)yl, acyl, Ci.
salk(en/yn)yloxycarbonyl, Cy.ealk(en/yn)ylsulfonyl, -NR**R*'® or R*"R*®NC;.
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8cycl oal kyl )2, -C(=0) NHC3_8cycl oal kyl or -C(=0) N(C3_8cycl oal kyl)2. 15 WO
2006/ 036266 PCT/ US2005/ 025340 [0060] In certain enbodi nents, the follow ng
groups dowpanosasess Simult aneously as defined: Rl is hpdragessoksiogen,
nitro or Cl_4alkyl; one of X1 and X2 is S, the other is CRxA wherein RXA

I s hydrogen, Cl_4al kyl or phenyl optionally substituted with hal ogen,

(hal 0) C1_4ajakiy(tn/on)y(;ati 3Gk Mdidgemyhaldgknj €;.caNRE y S, Kl salk(@BI)BlmkkyCr. or -

SC1_6al kyl - wh R . L2-Z

s aclL el ARG L s R I o e
d ti teut -

& soycl oal ti £ ‘T@“%ﬁ)ty‘ & 8%%%@8@’? ﬂ%#ﬁilwﬁem’%%ﬁfC‘Jrﬂahdf“%%‘%ydyﬂ ;

certain embNR® % or CB &d ONC 1 spls€end/yrol, Iwheame(or er.zggpmcgﬁpe egty osed

i n Japanese | i cat JP 3-173872 and JP 3-063271 (which are
|ncorporat ﬁ?@gﬁ@ (ltj;ﬁglrkéqﬂ&‘%ﬂce) are excluded. [0062] In certain

embodi ment Sgoofs’me pﬁﬁ%@x@&nleﬁib@aﬁﬁ&l& aefheras' Mt qut asitet &3 308 RSP, weenpounds
whi ch are of speci al i pterest. For exanpl e, one cl ass of corrpounds of

speci al thr(ss‘i)lch,le@rsQGmhpmuhds of formula (I1A): L1-YIL2.Z S NRL N

ZR2 | A) [0063 A t p"tf _ | ud
corrpOl(Jnd)s E)f ] i Q?&Bﬁ#@i"?sﬁ E‘gﬁmﬁ]%ﬁ ECI§S %_@ (E(BF 8&? %\ngts her
class of CO@BN@)R‘J@ &f—>§3m1é% wibreldineis aﬁtmtbgalmﬂﬁs) tGGU’pQLHmdate(gér fréraionwl% (1 c):

Rxi Li -y~'L2. N N R (lc) . [0065] Another class of coppounds of
speci al i nt&deXt isiatiyalepdger iyRd &rogt azefiding, pxgtang oy a (pgearbocyclic group;

Q* is _(CR™R!B), C=C-(CR"R'B)RE, -(CR'R'®),C=C-(CR'*R'B),R'E
wherein k is an integer from 1 to 3 and m is an integer from O to 3; and

Q’ is —(CRIARIB)tRIC, wherein t is an integer from O to 5 and the attachment
point to R!€ is through a carbon atom of the RIC group; wherein R and R'® are
independently H or Cisalkyl; R!C is an optionally substituted non-aromatic
monocyclic ring, a fused or bridged bycyclic ring or a spirocyclic ring; R'E is
NR'R'® or —OR!?: R™? is R'F, -C(=O)R'F, -SO,R'F, -C(=0)N(R'F),, - SON(R'F),, or
—CO,R, wherein R'F is H, Cyealkyl, -(CR™R™®)(Ce.i0aryl) or -(CR"R'),(4-10
membered heterocyclic).
[0058] In certain embodiments, the following groups do not occur simultaneously
as defined: one of R! and R*! (or one of R! and RXZ, when X! is S) is hydrogen, the
other is hydrogen, halogen, C;alkyl or Cy.salkoxy; L!is -NHC.¢alkyl, ~OC;galkyl,
—NHC.¢heteroalkyl or —OC;i.gheteroalkyl; Y is cycloalkyl, aryl, heteroaryl or
heterocyclyl; L>-Z is —X-R* where X is -NR-, -C(=0)NH-, -NHC(=0)-, -SO,NH- or
~NHSO,- and R* is Csjcycloalkyl, morpholinyl, phenyl, phenylCj.salkyl or
phenylCs.zalkenyl.
[0059] In certain embodiments, the following groups do not occur simultaneously
as defined: one of X! and X? is CH, the other is S; L' is -NR(CR");.2- or —O(CR");.-
wherein R is hydrogen, Cy.4alkyl, Ci4alkoxy, OH, NH; or —C1.4alkyINH; and R* is H
or Ciqalkyl; Y is phenyl, thienyl, furanyl, pyrrolyl, pyridyl, pyrimidyl, imidazolyl,
pyrazinyl, oxazolyl, thiazolyl, naphthyl, benzothienyl, benzofuranyl, indolyl,
quinolinyl, isoquinolinyl or quinazolinyl; L?-Z is ~SO,NHCj3.scycloalkyl, —~SO»N(Cs.
scycloalkyl),, ~C(=0)NHCs3.scycloalkyl or —C(=0)N(Cs.scycloalkyl),.
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WD 2006/ 036266 PCT/ US2005/ 025340 RX1 L1-VYIL2.Z RL ~~\NS N R2 (ID)

[ 0066] Anot her class of conpounds of special interest includes conpounds of
formul a (wWa2noBe26Al k1. Y.Lz X1 | RL X2 NNR2 (1E) wherermnstdwsioss3@o or
NRWL, where RWM is hydrogen, aliphatic, heteroaliphatic, alicyclic,

heteroal icyclic, aromatic, heteroaromatic, or acyl; and Alkl is a

Cl_6al kyl ene060y C2n batdieambediencatsi ete)follGWHE Hrovsatohert octwrssemultancowsdpunds

ot PR s nabar i Frdforars FORCY & iy T gy ot & A et 12 N
HL A P 4 ! ! .
eteroal i phatggys ?Jh%ge?ﬁg R*®. is ﬂ@fgﬁgﬁ% g_yaﬁkylcor pl@erns)_rra%)ﬂ;fnalllyegu@gtﬁafearmh c, or

acyl; ALkl rs a Cl_ yl ene _ kenyl ene noi e or el taken
t oget her wilidlogenc @rdbo)C; atloyh @r éenCiatkoxyk 1 riay-NRE ik yhetQ ioalkal-i & -

o oL OOREL B P PR Sl SRR L RSS20
(i i, M8 o dssarysncntosns bpATCTAR Ny,
substituted with haloC,_salkoxy, Cs.scycloalkyl, Cs.scycloalkenyl, Ciq4acyl, phenoxy,
phenyl or phenylthio.
[0061] In certain embodiments, compounds specifically and/or generically
disclosed in Japanese Application Nos.: JP 3-173872 and JP 3-063271 (which are
incorporated herein by reference) are excluded.
[0062] In certain embodiments, the present invention defines particular classes of

compounds which are of special interest. For example, one class of compounds of

special interest includes compounds of formula Iy

L1"Y\|_2'Z
R f | \//Nk

N~ "R? .

a*)

[0063] Another class of compounds of special interest includes compounds of
formula (I®):

L1 ""Y\ Z

L
~
N
R1 /
s | N//kRz .
@)
[0064]  Another class of compounds of special interest includes compounds of

formula (I):

7 N
S N/)\ R2 .
ac

[0065] Another class of compounds of special interest includes compounds of

formula (I®):
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17 WD 2006/ 036266 PCT/ US2005/ 025340 heteroalicyclic, aromatic,

het eroaromatic, or acyl; and R'1l and RA2 are independently hydrogen,

al i phat i cwohetasaemwbi phatic, alicyclic, heteroalicyclic, pararsatso233m0

het eroaromatic; with the proviso that W2 and WB are not each absent and at
| east one of W2 and WB is NRWor NRWCRWLRW2. [0069] A nunber of inportant
subcl asses of each of the foregoing;cl asSeé\Ldgserve separate nention;
these subcl asses include subcl asses \of e foregoing classes in which:
[0070] i) neither RI nor Rxl (or nor RX2 , when X1 is S) is -
(CR1AR1B) nC=C- (CR1IARI B)t Rl c, -( {CRIARIB)tRIc, -C=NORID, or -
X3RI D wherein mis an integer fromO to 3, i$ an integer fromO to 5, and
X3 is a divalent group derived from ag®)i di ne, oxetane or

C3_4carbocyclic group; wherein RIA and RIB are indep ntI Ho

Cl. 6al kyl ; [606]i s Anopt F@ﬁsaloffoglm%‘?stﬂf SRECHY rinterss ﬁ‘éf?‘?dg (9%‘551 8fring,
a fused or fb qggft bycycllc ring or a spirocyclic ring; RIE is -NR ]JARI D

or -OR 1D, C(=ORF, -SZRIF, -(C( O)N(RlF)Z - S2N( R1F) 2, or
-C2R'F, wherein RIF is H, Cl_6al kyI 1(/@% RILB) t (C6_1loaryl) or -

(CRIARI B)t (4-10 nenbered heterocycl [ 0071] |2r!) neither R nor Rxl (or
neither RI nor RX2 , when X1 is S)X1 N(CRI ARl B) nC=C- ( CRI ARI B) kR1E,

- (CRI ARI B) nC=C- (CRI ARI B) kR1E WFR |n K i integer from1l1l to 3 and mis
an integer fromO to 3; [0072] |||>} nei Rl nor RxlI (or neither Rl nor

RX2 , when X1 is S) is - (CRI AR B)tRl E:glhereln t is an integer fromO to 5
and the attachnent point to Rlc is gh a carbon atom of the R ¢ group;
[0073] iv) R eq, oha!geen, W NOBy drofdir; Qlifthaic, h@ém@h t#d, -
C(=O NRI ARI B, S‘Yﬁ% %%Igc -B?f%‘?m%e%y“m Egyjig kenyﬁh al kyn i
cycl oal kyl alicgsii, haletoahg‘/yChChaDmaug,l hejdroarhepie, omamelnwd Afetiep éﬁm&&ﬂyne
het er ocycl yl het er.o ryI -(al kyl)aryl, -(alkyl)heteroaryl,

- (het er oal ngzé?%lmg?ne IP?I‘S Yer oal kyl ) het eroaryl: wherein R A and RLB are
i ndependentggefy dr AG@ther @y lof cdlmgRONEs oﬁlsﬂfééml'mtefesc lidhdey | compoyadoaf kenyl ,
heteroal kyl', heteroal kenyl, heteroal kynyl, heterocyclyl, aryl, heteroaryl,

- (al kyl) ar yﬂomluléiél Ryl ) heteroaryl, -(heter oaI kyl)aryl or

- (het eroal kyl ) heteroaryl; or t aken wt1ogetﬁnlgr 2t h the nitrogen atomto
whi ch they are attached forma 5-6- nMed Yhe\tprocycl ic ring; and each
occurrence of RICis i ndependent ly, @ al kenyl, al kynyl, cycl oal kyl,

cycl oal kenyl, heteroal kyl, het oz nyN, het er oaI kynyl , het erocycl yl,
aryl, heteroaryl , -(al kyI )aryl ) teroaryl, (heteroal kyl)aryl or
- (heteroal kyl )heteroaryl; 18 WO 2 06/036266 PCT/'US2005/ 025340

a)

wherein RV! is hydrogen, aliphatic, heteroaliphatic, alicyclic, heteroalicyclic,
aromatic, heteroaromatic, or acyl; Alk,; is a Ci.salkylene or C,.salkenylene moiety; or
R"! taken together with a carbon atom present on Alk; may form a heterocyclic
moiety.
[0068] Another class of compounds of special interest includes compounds of

formula (IG):

(IG
wherein W? and W° are independently absent, O, NRW, CRV'RY? or
NRYCRYIRY?, where RY is hydrogen, aliphatic, heteroaliphatic, alicyclic,

17



[0074] v) Rl is hydrogen, hal ogen, -NO2, -CN, -C(=O OR1A, -S(=O 2R c, -
P(=O (Ric)2, alkyl, alkenyl, alkynyl, heteroal kyl, heteroal kenyl,

het er oal kwoybgs/o3bmber ocycl yl , aryl or heteroaryl; whereiPOTRB20058233¢@r ogen
or Cl_6al kyl; and each occurrence of Rlc is independently Cl_6al kyl ;

[ 0075] Vi) Rl I s hydrogen, hal ogen, -NO2, -CN, Cl1_5al kyI or Cl_5al koxy,

[0076] Vi i )hdtdrohBcye)ielrp@amic, he@rokkonhtid, r aiyl; andR" Chnd B> me mdep[em@my i X)
R1 is al kyl, alkenyl, alkynyl, heteroal k het oalé ﬂ\(dl d
het er oal kynjydrogan7 lpkk‘r)twm helerealphatc, @YC B agromﬁ R1Tp= F

Ric R1AO p R%ﬁ@vﬂlﬁ@ Dk BaéhabBaht BAd Bt leByt dﬁ{eerel n
Vis 0, S Xﬁéﬁ%&nﬁmﬁcs@zﬂtﬁ% ré)lalesr0 2rgovr% 6; élnd RlA% I s hydrogen, al kyl,

het er oal kyl ofwz)ade?eﬂsNIb‘%oyNR aral'RyT) aryI -(al kyl ) heteroaryl,
O N(R1B wh h f Rl
i E\:glep)en((jent Eq%ﬂl/dr db@?ﬁm ef va!E’tP‘e)};atI%IPJCPIugC %ﬁﬁggf?la&@eog(% ]i?%igm%d%rslg %S%?\Ilgar yl,

- (al kyl) ar ylohard@lntibhe RO hyd1aREs afctlde sibclasids (ﬂﬂdleﬂoﬁegoirig&elasste@qm her
with the nltrpogen atomto which they are attached, forma substituted or

unsubsti t ut edtidhet er ocycli ¢ noi ety, [0080] xi) RLis -CN, |lower alkyl, |ower

| k |, I | Rl Rl B
6I\III—I- yg% Cl%%/ﬁere‘ ﬁleﬁﬁ?f R! a9 n g é?r f %@Qlﬂé 3'% I%}Snd 2R | K s R %r ogen,
al kyl, het e[OeR ‘A‘RYF),HC—@L(HRIAR&)N*%aI(ER,mRIP%CK:)@ Y@RYR ByR'S] k@*N@ﬂl 8roaryl ,

- O)N( RI B)2 wherei n each occcurrence _of RIB_and RiC is
i ndependent P@Rhy%@lg@nm is oneiptegpkdrpm O fodet sna Biegar Bpm 040 v anchg éf Baryl ,

B P bl

unsubsti t ut gd* hed RfubﬁﬁéCﬂntiQ)eﬂﬂdtrﬁIyyH <an(d1 RUBL R higdmogionalty buhsttuted ho-:
aromatic monocyclic ring, a fused or bridged bycyclic ring or a spirocyclic ring; R'E
is -NR™R™ or —OR™®; R'® is R, -C=OR", -SORY, -C(=O)NR), -
SO,NR'),, or —CO.RY, wherein R'F is H, Cpealkyl, -(CR"*R'®)(Cs.i0aryl) or -
(CRIARIB)t(4-10 membered heterocyclic);
[0071] il) neither R' nor RX! (or neither R! nor R** | when X' is S) is -
(CRR!B),C=C-(CRR®)RE, -(CRR'®),C=C-(CR"R'®}R'® wherein k is an
integer from 1 to 3 and m is an integer from O to 3;
[0072]  iii) neither R! nor RX' (or neither R' nor R** , when X' is S) is -
(CRIARIB)tRIC, wherein t is an integer from O to 5 and the attachment point to RCis
through a carbon atom of the R'€ group;
[0073] iv) R! is hydrogen, halogen, -CN, -NO,, -C(=O)R'4, -C(=0)OR'*, -

" C(=0)NR™R'™®, -S(=0),R!¢, -P(=0)(R'®),, alkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl,
-(alkyDaryl, -(alkylheteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl; wherein
R'" and R'™® are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl,
~(alkyD)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl; or taken
together with the nitrogen atom to which they are attached form a 5-6-membered
heterocyclic ring; and each occurrence of R!€ is independently alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl,
heteroaryl, -(alkylaryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -
(heteroalkyl)heteroaryl;
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19 WD 2006/ 036266 PCT/ US2005/ 025340 [0081] xii) R is -CN, -C=CH, nethyl,
-C2H, -Cx2Me, or one of: HO, =~ "-N\ _ - 0O HO - HO-S [0082] xiii) RL is
aryl, hetwoaasoizems heterocyclyl; [0083] xiv) Rl is an a&cylus2évsesssaryl or
het erocycl yl noiety having one of the structures: 1A RIA)n (R)n Het or
wherein the "A" cyclic noiety is a 6-menbered aromatic ring conprising from
0-4 nitrogef06I4ins; v) R 'iHdtydragen.ehylogapr M@nt-€M FCEHG)OR “,pa¥(EDMR Y, -

saturated or atura 5- to,6-nmenbered ri c ri sing, 1;4 het.er oat ons
sel ect ed frd’rh:é? 2ar?él%g: ﬂk‘?@d’aﬁ%ﬁ%’ggg?teﬂa@gﬁl’og’g&%n&]&lcRet8rc° Péhce of
R1A is i ndepgpg l)M a1 610 88Br0aB)1 K Where§y ®'Oaik kiydrot@t 6F 0RLANYI; and each

het erocycl yl, aryl, hetgr_o.aryl , - (al kyl)heterocyclyl, -(alkyl)aryl,
- (al kyl ) het erxoarsice of BRI B, indgRB:ntlyN{RalYR, - SO2N(RI B) 2,

NCR B Scortl3iner PR O3 BREReck Bioarbe g % Yt of COMeR bentiont 1 v

hydrogen, | qogrejal kyti) RF @weydréher oal kyl , aryl, heteroaryl, -(alkyl)aryl,
-(al kyl) heteroaryl, acyl; or ag% two occurrences of R1B, taken together
with the nil09BHen atioRtisFnki.di fhey are attached (e.g., N(RLB)2), forma

substituted unsubstjt ut ed te i ety B S

het er oal kyl ,[Bgﬁ)l , E}gt e$oa§syl aﬂgﬁ (gﬁ%&ﬁ) aglg/{?},?gllbrﬁ?tf }gagv;l ) h}ge'lttég%‘%g?n)y[l; ozgnd
wher ei n any Hevwodlljmdent occurrence of RIA may forma fused 5- to
6-menbered aryl . hetergaryl or heterocyclic ring; [0084] xv) Rl is one of:
(RLA)n i (Rﬂ!@{??]/ xRRAys qperoff R1IA) N ~N (RLA)n (RLA) (RIAN N (Ria)n\N O
20 WD 2006/ 036266 PCT/ US2005/ 025340 (R1A)n (R1A) n(Rta) n\ (RLA)Nn"K R1D
(RIA)/\ Y ~RIA N\ \ ~R1ANM (R1A)N <|\|;SN RRDN NRDRIDRDVA)n (RLAN

RL\" RLA RID-N (R1A)n N8ify );:NE_\~ R HP—I—E R1ET =

p
R‘IC
R'A0 R'As ,!,
Hé HBE R18” H;)%
R1C
R‘IAO R1AS . f!l
Vv V. 187
\(\% }_r H;) ‘}f R pV‘\J:"

wherein V is O, S or R'®; p is an integer from O to 6; and R' is hydrogen,
alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -C(=0)N(R'B),, -

C(=0)OR'®; wherein each occcurrence of R'® and R'C is independently hydrogen,

lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
or R'™® and RIS, taken together with the nitrogen atom to which they are attached,
form a substituted or unsubstituted heterocyclic moiety;

[0080]  xi) R!is —CN, lower alkyl, lower alkynyl, -CO,R'®, or one of:
R1C

| i
R0 _N R'AQ,
b=t AT N=E ey NS

P P p p s
wherein p is an integer from 1 to 4; and R' is hydrogen, alkyl, heteroalkyl,
aryl, heteroaryl, -(alkylaryl, -(alkyDheteroaryl, -C(=O)N(R'®),, -C(=O)OR'%;

wherein each occcurrence of R™® and RC is independently hydrogen, lower alkyl,

iC

lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl; or R!® and
R'C, taken together with the nitrogen atom to which they are attached, form a

substituted or unsubstituted heterocyclic moiety; and R'P is hydrogen or lower alkyl;
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N RID RRA 1AM ~ ~) (R)n\ (RIANn/ (RIAnp~VN RDO) ri NO
(RIAri (RIA) n ~~ (Rg RD~-N( N N (RLA n 0'01 DIDRDIN SR
NO R N 80@066/036260 S Y 1A N(RLA) N (R1A)..~.(R1A)n ( Rerm/ush@smeis4each
occurrence of R1A is independently hydrogen, alkyl, cycloal kyl,

het er oal kyl, heterocyclyl, aryl, heteroaryl, -(alkyl)heterocyclyl,

- (al kyl) ar yipos1] ( al kiy) Rhrt-e10aCHCH, 163th 3, -CHR, BCO,MeRbB)i2, of: SO2N( Rl B) 2,
-SRI E, -C(=O N(R1B) 2, hal ogen, -CN, - , ~(=OORIB, -N(RIB)C(=O R c or
- N(RI B) SO2R1E; wherein each occcurrence f RI B and S |nde endent |y

hydr ogen, | dwex aJ_kyél ;| EsveT\ het er oal kyThs gg het |)aryl,
- (al kyl) het eroar yT, 2acyl; 'Q RIB and Ric, té'l?e t oget hgﬁgw th t ¥‘;@\”t ons to
whi ch they are attached, for m a substituted or unsubstituted heterocyclic

noi ety; R QU(QZFydr?&?'Rl 1@51%7Y|het&bf£%>lp@lﬂé1’ér®cﬁﬂller oal kyl, heterocyclyl,

aryl, heteroary héter ocyc aryl, (aI kyl ) het eroaryl
acyl or a rﬁ(l()ﬂd@;en pw@tléctﬂ a1y agrlohgeroandl CRI 1Et¢r903{0b3de'¥101&t}k§1ﬁvmg owerof the
het er oal kyl , X . heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl;
wherein n |S§r‘é‘ﬁfﬁteger fromO to 3 and r is an |nteger from1l to 6:

[0085] xvi) R is one of: RD R D é:g n NN~ NF (Rqg) (RL
/ (RIA) 21 WO 2006/ 036266 P@R? §)25 O)“\@lA (RLA) NN \~ N R1D
wherein the “A” cyclic moiety is a 6-membered aromatic ring comprising from
0-4 nitrogen atoms; the “Het” moiety represents a fully or partially saturated or
unsaturated 5- to 6-membered ring comprising 1-4 heteroatoms selected from N, O
and S; n is an integer from 0-6; and each occurrence of R' is independently
hydrogen, alkyl, cycloalkyl, heteroalkyl, heterocyclyl, aryl, heteroaryl, -
(alkyDheterocyclyl, -(alkyl)aryl, -(alkyheteroaryl, -OR'®, -SR'?, -NR'),, -
SONR™®),, -SO,RE-C(=0)N(R'®),, halogen, -CN, -NO,; -C(=O)OR", -
N(RIB)C(=O)R1C or —N(RIB)SOleE; wherein each occcurrence of R'® and R'C is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyDheteroaryl, acyl; or any two occurrences of R'B, taken together with the
nitrogen atom to which they are attached (e.g., N(RIB)z), form a substituted or
unsubstituted heterocyclic moiety; R'E is alkyl, heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, or -(alkyl)heteroaryl; and wherein any two adjacent occurrence of R'A
may form a fused 5- to 6-membered aryl, heteroaryl or heterocyclic ring;

[0084] xv) R! is one of:

R4 _@\ R1A); ( P (Rm)n‘l\@\ (RM)"_:—\;NK
(R (RN (Rt N\
SR T 3 S Lo

O
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wherein n, RLA and R1D are as defined in xiv) above; [0086] xvii) RLis
one of: RNR AO 16_ RIB 1AOR NRlc Ric RD NC O! RIA N N- Nom \\ WE
R1IA R1IB WoORN®/036D N NN O N1C/ N, N (RLA RLA R16Pemarseios/ozssises O- 2;
R1A is hydrogen or |ower alkyl; each occcurrence of RIB and Rlc is

| ndependent |y hydrogen, | ower aI kyl, or RIB and Rlc, taken together with
the nitrogen g;Agl whi ch ®fey, gattﬂmp orm a guhsy N uted or
unsubstituted ' n@\ ered heté\rq ycI i C noI ??RI Dis hy , or |ower
alkyl; RIE is hyd al kyl ; [00 V|||)R1|§oneof a sl
R1AO R1B-N R1B_N F R1E RlcssRcs~R1AR1D RDONRlAN\RJN~N N./,

R1A R1A R1 B N 1B R Mﬂ\n c Ric (FNA)I\k ,N
A(R <\/j}g_ (R )n\ 5 )E : )\; N7}\§

R1D R1D (R1A)n
(R1A)n "‘1.,_ R1D\ R1A
N R1An N N
R‘D—NQf ( )\< \ Na \ $
N
R1D
N T (F‘M)"S_ (R0
~ <
D T
"5 CL) 0 ™N N
R1D 0o

R0
N 1P RO Q 0, O
RR N’Sj R\N—(O \N‘“S\‘ o NS
L N, </ AN (R
/ e_‘s (R1A) (Vg \f‘ (R‘IA) g‘s 4

L™

wherein each occurrence of R is independently hydrogen, alkyl, cycloalkyl,
heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyDheterocyclyl, -(alkyDaryl, -
(alkyDheteroaryl, -OR™®, -SR'®, -NR'®),, -SO,NR'™);, -SOR'®-C(=0)NR'®),,
halogen, -CN, -NO,, -C(=0)OR'®, -N(R'®)C(=O)R'® or -N(R'*)SO,R'"; wherein
each occcurrence of R!® and R!C is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkylheteroaryl, acyl; or R'® and Rlc,
taken together with the atoms to which they are attached, form a substituted or
unsubstituted heterocyclic moiety; R'® is hydrogen, alkyl, cycloalkyl, heteroalkyl,
heterocyclyl, aryl, heteroaryl, -(alkyl)heterocyclyl, -(alkyDaryl, -(alkyDheteroaryl,
acyl or a nitrogen protecting group; and R'E is lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl; wherein n is an integer from 0 to 3 and r
is an integer from 1 to 6;
[0085]  xvi) R! is one of:

R1\D /R1D
o) N
N N N ! )\ /
(R1A) Q\e; (R1A)n Q: [\17}\\_\;‘ N7~ ; (/T)\g'(
R4/ R0 R
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/N RB 22 WD 2006/ 036266 PCT/ US2005/ 025340 wherein each occurrence of R1A
i s independently hydrogen or |ower alkyl; each occcurrence of RIB and Ric

i s i ndepemdentdogetsgdr ogen, | ower al kyl, or RIB and RLCpcCrAlseostesses her
with the nitrogen atomto which they are attached, forma substituted or
unsubstituted 5-6 nenbered heterocyclic noiety; RLD is hydrogen, or | ower
al kyl; WE is hydrogen, or |ower al kylﬁ; [0088]R19\i X)RRL is one of: Ho -'1I
Fi2NICN,PICN14-0~F@1A),j@ N/ Me-N W M Q OHMg M M O
I ' NN M M2 O- NUN- N ocT/CAN NN, N N pis 1 or 3; [0089]
xX) R2 is hydrogen, hal ogen, cyand)y nitro, or an al kyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kenyl, heteroal®Yl, heteroal kenyl, heteroal kynyl,

het erocycl yl . “anylheroineReY A1 1P are (AldeFhi@lkiv) abdleky| ) het er oary1
-(heteroal kyl)aryl or - (heteroal kyl)heteroaryl nmoiety; [0090] xxi) R2 is
Cl_3al kyl c{n()OSH]_Balxhzija)(}{1 1s@0E1] xxii) R2 is methyl or -CF3; [0092] xxiii)
R2 is hal ogen; [0093] xxiv) R2 is hydrogen; [0094] xxv) @nhe X1 and X2 is
S, the other is -C(RXA)-; whereiry is hﬁ&/g@ hal og ano, nitro,
or an alkyl, alkenyty 4l kynylm_hﬁ_l yl giB-gy ken§l*o heferval kyl

het er oal kenyl , Ret®r 03l Ie‘éyn)ff, gterocyclyl, raeyl, "heteroaryl,

R
R
'_\ \?‘ TN 1A_N.\ /'\I
NC st O N
/ N
F e .
R1B

r\fo}\r\f [‘ j\; R1C N\N
¥ il
(R,

wherein n is 0-2; R'* is hy drogen or lower alkyl; each occcurrence of R'® and
R!€ is independently hydrogen, lower alkyl, or R'B and RS, taken together with the
pitrogen atom to which they are attached, form a substituted or unsubstituted 5-6
membered heterocyclic moiety; R'P is hydrogen, or lower alkyl; R'® is hydrogen, or
lower alkyl;
[0087]  xviii) R'is one of:

(@) X C\)\ 2
SUN: SV . DU . S
/U oz % RIB-N N R1E/ N %

1
= 1B—
R1A0 @5 R NI\:‘

1C ::‘10
1A R1D
RV o '
AN N I\ N
i O VRN W Ve b2
R1A/ R1A R1A

R‘lB
/

N
o " %, (— “Ric
RN N S N
/ l 4 \ N(\\N\B\;_
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-(al kyl)aryl, -(alkyl)heteroaryl, -(heteroal kyl)aryl or
-(heteroal kyl ) heteroaryl noiety; 23 WO 2006/ 036266 PCT/ US2005/ 025340

[ 0095] xxwolo@msewh X1 and X2 is S, the other is -C(RXAPCT/UsSh@S@RIB4RXA | S
hydr ogen, hal ogen, or an al kyl, al kenyl, al kynyl, cycloallcyl,
cycl oal kenyl, heteroal kyl, heteroalkenyl heteroalkynyl het er ocycl yl,

aryl or heteroarvyﬁerétm@tly occnﬁxe&%]ofm is) mdapaemdenuy hmhiog@ ps l@yert ztdbylot her

is -C(RXA)-; wherein RxA I hydfco al o r a l.ower
cycl oal kyl , €2l OFESARRGH/P1, ngowr Rh é?‘!‘f&?&éﬂ"% fBEfBEQEWi alﬁ&ﬁﬂ Ryy and
het er oar yI | €11%n % 084 M?ﬁv'tﬂe' }utﬂﬁ’é‘n Oeftoﬁgltoarkghlgﬁ they Sare t fRicRéd) forinSa
- C( RXA) - efeln RX drogen, "hal ogen, or a |ower alkyl, cycl oal kyl,
het er ocycl wWubstitntet ommnbldtsetlma’r §16 mermbelteyl hejaoegtlicmioigtyoRe 5 hydrogame ox2 i s

S, the other is _ hydrogen, hal ogen, Cl1_5al kyl,
Cl_5al koxy,lowﬂﬂkwq%éi’d%rﬁwfqo 1%»?1 NO2; [0099] xxx) Xl is S and X2

is CH [Ol%bsgcjxm k1x>;331|1§01§@nd Xl is -C(RX1)-; wherein RR is hydrogen,
hal ogen, —O)RIA -C( O)CRIA C( =O NRIARI B, -S(=0)2RIC

-P(=O (R c)2, alk al ke al kynyl aI
het er oal kyl , H@t erkeH"y2 oal k I rocyczy,LNvag@\Pet eroaryl,
-(al kyl)aryl, -(al% eteroar g’(heteroal KY )éryl or -

(het er oal kyl ) het eroaryl ; vvherel n RIA and R1B are .i ndependentl|y hydrogen,

al kyl, al kenyl, al kynyl, cycl oal het er oal kyl ,

het er oal kenyl , heteraal kynyl, : 1 hegeﬂﬂ
ryl Qr O
t#e nitrogen Etoto which

-(alkyl)aryi, alk et e
they are attaghed forma 5-6-nenbered het erocyclic ring; and each

(heteroal kyl ) hetero ¥ or t

occurrence of Ric is independently alk al kenyl , al kyaiyl , cycl mal kyl ,
cycl oal kenyl, het I kyl, N er oal kenw het eroal |, hete ycl yl,
aryl, heteroar\R, ﬁ‘kyl)a@ﬁ (al kyj) h roaryIN\- &t er o ryl or
- (heteroal kyl )hgteroaryl; [0 XXXi i) Sand | is -C(RxI)-; wherein

RXI is hydrogewe hal ogen, - NO2, CN -( O)CR:LA -sMeQg 2RIC, -P(=O (RI O 2,

al kyl, al kenyl, al kynyl, heteroal het er oa lLKenyl , heteroal kynyl,
heterocyclyl aryI or heteN |¢ n RIAQ/IMy,d—l\o en or Cl_ 6al kyl ;

and each occurrence of/ Ricl depen en Cl_6al kyl ; \0102] xxxiii) X2
|sSandXI|S-C(R>'(T’)','\{/mere|nRXI|s en, hal ~& NO2, -CN,
Cl 5al kyl or C1_b5al koxy; [0103] XXXLV) X271s S and Xl is CH [0104] xxxv)
X2 is Sand X1 is - I) wher eiqh | is F a, or |I; [0105] xxxvi) X2
is Sand X1 is - )& [ I 5 AN al Vahk nyl ,
het er oal kyl , heteroa et er oal kyn&l ; 2_ ;

N

wherein pis 1 or 3;
[0089] XX) R? is hydrogen, halogen, cyano, mitro, or an alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, heteroalkyl, heteroalkeny1, heteroalkynyl, heterocyclyl, aryl,
heteroaryl, -(alkylaryl, -(alkylheteroaryl ., -(heteroalkyl)aryl or -
(heteroalkyl)heteroaryl moiety;
[0090] Xxi) R%is Cisalkyl or Cysalkoxy;
[0091] xxii) R?is methyl or —CFj;
[0092]  xxiii) R®is halogen;
[0093]  xxiv) R?is hydrogen;
[0094] xxv) one of X! and X? is S, the other is —C(R**)-; wherein R*A g
hydrogen, halogen, cyano, nitro, or an alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkcynyl, heterocyclyl, aryl, heteroaryl,
-(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl moiety;
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WD 2006/ 036266 PCT/ US2005/ 025340 [0106] xxxvii) X2 is S and X1 is
-C(Rxl)-; wherein Rx is one of: RRc RIA0O RASI p ~- RIB N P- - Rlc RL1AO
Ri AS N pwekmie/B626ki c RLAO RRAS N PV " v'~ RLIB PV X ; Pamasens/o¥ssue 0, S
or RRB; pis an integer fromO to 6; and R1A is hydrogen, alkyl,

het er oal kyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, 3(AC(:O) N(R
1B) 2, - C(=ODIKILB; xwhigrmenofe Xt mndcXTin Seine ottfer BRI BGRIOR ovheseinnBEpensient | y

hydrogen, |ower alkyl, |ower heteroal kyl, aryl, -heteroaryl, -(alkyl)aryl,
_(al kyl ) hetlsidsegep gff%oéed‘yl or ut fKH: aﬁﬂg‘gﬁﬂ!a alkridn PORHG: SR
nitrogen at }%gérhﬁsz' h&Brdali@Yyah&ed gg_lgl?eterofc%lm, aryd ePpdtbtdtrelmofety;

ed heter

unsubsti t ut terocyclic noi ety; xxxviii) X2.is S and Xl.is

-C(Rxl)-; wieePel n RxVii} sne ORX'| aveX" db I8yIthe otlesaes -&F Ry Ny , WhesgRRD,” a% one

of: Ric Rc 1AON] RIAO |. p- Ri.g,p.R1B hn ' | ger

from1l to 4 ggfanhgiolggn,hg,rdpolag(ﬁf %Aﬁ%'kywc}%agfygf gi‘f@@%&’aﬁ%’? IS éér)a{ci)fé Yl

- (al kyl) ar yﬂetero%%lghy&»h&?m&%yi moref,=O) N(RLB) 2, -C(=0) ORI B; wherein each

occcurrence of RIB and Ric is [ndepegndent!|y %drpgen shower al Kyl x, | ower
0

het er oal kyl[0097l| , xketidrosarafl X apdXyis)Sr §ie, otheraisiyt (Rnet-er WA BrAaé§/I . or

520 Tt ST o LS TUHROE e Ak L tont
i s hydrogenm@fety;ower all kyl; [0108] xxxix) X2 is S and X1 is -C(Rxl)-;
R e R It O R s
X s - O R G & oNoBT y1 o ety
havi ng one @099he sixkucE'us 8and X* is CH;
[0100] xxxi) X*is S and X! is -C(R*!)-; wherein R*! is hydrogen, halogen, -CN,
NO,, -C(=0)R™, -C(=0)OR™, -C(=0)NRR'®, -S(=0),R'®, -P(=0)(R'"),, alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl, heteroalkerayl, heteroalkynyl,
heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -
(heteroalkylheteroaryl; wherein R and R'® are independently hydrogen, alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -
(heteroalkyl)heteroaryl; or taken together with the nitrogen atom to which they are
attached form a 5-6-membered heterocyclic ring; and each occurrence of R'C is
independently alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl, -(alkylaryl, -
(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl;
[0101]  xxxii) X?is S and X' is ~C(R*!)-; wherein R*' is hydrogen, halogen, -
NO,, -CN, -C(=O)OR", -S(=0)%R'®, -P(=0)R'®),, alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl or heteroaryl; wherein
R is hydrogen or C;.¢alkyl; and each occurrence of RIC s independently Cj.salkyl;
[0102]  xxxiii) Xis S and X' is -C(R*")-; wherein R®' is hydrogen, halogen, -
NO,, -CN, C;.salkyl or Ci_salkoxy;
[0103]  xxxiv) X*isSand X' is CH;
[0104]  xxxv) X%is S and X' is -C(R™")-; wherein R*! isF,Cl, BrorJ;
[0105] xxxvi) X?is S and X' is -C(R*")-; wherein R*' is alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl or heteroalkynyl;
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\' 1 ARLA~ (R)n yHe. or wherein the "A" cyclic noiety is a 6-nenbered
aromatic ring conprising from 0-4 nitrogen atons; the "Het" noiety
repr esentwoaodauizbazseor partially saturated or unsaturat @dTAS2008/0853anber ed
ring conprising 1-4 heteroatons selected fromN, O and S; n is an integer
from 0-6; and each occurrence of Rll'A i s jpdependently hydrogen, alkyl,
cycl oal kyl , (A& oakssiid) Keisey ®¢yt] y-CBr yt; Wheesie Roariy pne of:
(al kyl') heterocyclyl, -(alkyl)aryl, -(alkyl)heteroarylc, -ORLB, -SRI1B,
-N(R1B) 2, - SO2N(R1B) 2, -SOZR",-C(:%AN(RI B) 2, hal ogén, -CN, -NO2,
-C(=O ORI B, - N(RlB)C(*—B&ﬁ c_or, - N( B}g’.&&éﬁ; V\Q@‘I“@t (f@_h occcurrence of
R1B and Rlc is independent’by drogen, d ower al kyl,"' Ipowef het eroal kyl ,
aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, gaeyl; or any two
occurrences of RLB, taken gegether wi tfiag he nitrogen atomto which they
are attached (e.g., N(RIB)2),Mbrma substituted QrB/N ubstit ut ed
heterocyclic noiety; RIE is al kKyl, heteroaPkyl, aryl, teroaryl, -
(alkyl)aryl, or -(alkyl)heteroaryl; and wherein any two adjacent occurrence
of RLA may forma fused 5qab0 6-membey aryl, hetefjoaryl or heterocyclic
ring; [0111] xlii) X2 is angy-%1l is - W whepeN | is one of:
(RLA)ni / (RBRA ~ (R1A) n N (RPA\T~ N (RlAPﬁ*:(RlA n ( n. N (RLA)n\ 2N 1A
(RIA)n (RLIA)n N (RLA)n\~N R1D (}S%A)n / (RIANn (RIA N\ (RIAN N 13 ~ N
RIDN R1D R1D Ri DWIRIeH) 1V is @1 8)ar B Dp B3 An iReSrNr@¢rRIOA)on6;Nud R R1D hg6xv\gen,
?_Rli)/6%)%6(2)66ﬁﬁ(&qg/hlg%zrggﬁél(?%?y?f Heter]éé‘ry ,A(Qlkyl)éra, —Palﬁiyjl)he(eﬁozzryl(, R&@O)%A)Sg, g 0.C
C(=0)OR'®; wherein each occcurrence of R'® and R'° is independently hyd=xogen,

lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl ox acyl;
or R'® and R'S, taken together with the nitrogen atom to which they are attzached,
form a substituted or unsubstituted heterocyclic moiety;

[0107]  xxxviii) X”is S and X' is -C(R*!)-; wherein R*! is —CN, lower alkyl,

lower alkynyl, -COgRID, or one of:
1C

R'A0 E Tm R'A0,
S

wherein p is an integer from 1 to 4; and R is hydrogen, alkyl, hetero alkyl,
aryl, heteroaryl, -(alkylaryl, -(alkyl)heteroaryl, -C(=O)N(R'®),, -C(=0)OR'Z;
wherein each occcurrence of R'® and R'C is independently hydrogen, lower alkyl,
lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl; or R**® and
RS, taken together with the nitrogen atom to which they are attached, form a
substituted or unsubstituted heterocyclic moiety; and R'® is hydrogen or lower alkyl;
[0108]  xxxix) X*is S and X' is ~C(R*")-; wherein R*! is ~CN, -C=CH, methyl, -

CO,H, -CO,Me, or one of:

HO\%—E— HO SN N\__——_g_ ON(\_):1§ HO\(\‘)‘BS};

[0109] x1) X’ is S and X' is —C(R*")-; wherein RX! is aryl, heteroaryl or

.
2

heterocyclyl;
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(RLA)ri
O S\ ~s

(R1A) (R1A)~ ~N
1A j~N F (R1A) (R1A) < N~ (R1A)n (R )n wherein each occurrence of

("fir

R1A is i sepesdseicky hydr ogen,

het er ocycl yl, aryl,

het er oaryl ,

1AN_S 0"0 1D 1D RIDN S R~N OR N -S=0

al kyl , cycl oal kyl
(alkyl)heterocyclyl,

het ePoalUsg05/025340

-(al kyl)aryl, -

(al kyl ) heteroaryl, -ORIB,

- SR1B,

-N(R B) 2

- S02N(R B) 2,

- SO02RI E, -

whex@(n:R)j(]O;ilS

Bin aryk, ReBy@(¥ORI ¢ or

CleON( R 8))2,x> hva$ agerX!' OGRS

each oc

CcC

-N(RI B) SQ2RI E; wherein

rence of RIB and Rlc is independently

lheigeqeyalykipoiety BRgpe OFF‘e‘Pﬁﬁhe SRS y| |

hydr ogen, het eroaryl, -(alkyl)aryl,

- (al kyl ) heteroaryl, acyl; or R1B agd Rilc tpget her with the atoms to
whi ch they are attached, fogpqm)a_@xglt Pe n@substi tuted heterocyclic
noi ety; RID is hydrogen, alkyl oadkyl , oat kyl , het erocycl yl,

aryl, heteroaryl, -(alkyl)heterocyclyl, (aI Ky %(faryl - %hetfr oaryl
acyl or a ni trog&élqrq@mﬁtee“e%” wghgmqiywam@r Jrafatic HP&(]‘? Py rom

het er oal kyl et er » r |

wherein n i’s ?g?fle 8’?“8 e:tt &g % Qﬁééélhtss gnfull] eg% %lgf)%%{eﬁ Or;

[0112] xIi iuin);atﬁ@tddSS-Stoa&ﬁle)ﬂbeteﬁ nﬁg Buthprisinghiet heﬂardﬁm‘mé selenterl 6bm NRO N

(RLA N (RIA)n N N (RLA)
(RIA) RLD whér®i n i§, aRimegargirpmplLy eandseabs

O s gD PSRGEeTee 91 (1) RoByerenfoyy

xliv) X2 i

PCT/ uszo%ﬁ’éfg%‘%ﬁ‘g X%lkgso %\Mk)yh

R1B- 1c Ri G R D
(alkyDheterocyclyl, -(alkyDaryl, -(alkyl)heteroaryl -OR'® -SR NR™®),, -
SO,NR'®),, -SOR'E-C(=0)N(R'®),, halogen, -CN, -NO,, -C(=O)ORIB, -

N(RIB)C(=O)R1C or —N(RIB)SOQRIE; wherein each occcurrence of R™® and R'C is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyDheteroaryl, acyl; or any two occurrences of R'B, taken together with the
nitrogen atom to which they are attached (e.g., NR'®),), form a substituted or
unsubstituted heterocyclic moiety; R'® js alkyl, heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, or -(alkyDheteroaryl; and wherein any two adjacent occurrence of R!A
may form a fused 5- to 6-membered aryl, heteroaryl or heterocyclic ring;

[0111]  xlii) X?is S and X' is ~C(R*")-; wherein R*' is one of:

S
(R1A)n ©\ (R1A (/ (R1A)n{)\
<R‘A>n\n—3\ (R 5 (R1A>n\
!

L

R™MT

<\

M . 1Ay N RN
(R‘IA)n 7 /\//j/ﬁk (RN ( n /l \
Es:\ 3 <S : {s\ S)\;
R1D
(R1A)n\, .??i (R1A)n\' \ (R"n l/\l \ (R )n\fl_—g\ \/N}\
e ey T T
R0 R1D R1P R (R™A)
(R1A)n R1D R'IA
1A S \N
s (RA)pN M
R1D_N R\ < \ N\\ ;~
N N
R1D
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NC; \ O1\ RBA%1 N\ N N RIERIA ,RIB NRc NNRDGOCNN- ONSK;
1A (R1A) RIA R R1B wherein nis 0-2; RLA is hydrogen or |ower alkyl; each
occcurrernwe 2066/Bi86and Rlc is independently hydrogen, Pomars2@isloyisso or R1B
and Rlc, taken together with the nitrogen atomto which they are attached,
forma substituted or unsubstituted 5-6 rrenbered het erocyclic noiety; R1D

i s hydrogen, or |ower alkyl; VER¥5_ hydr ogen, (Rﬁ‘l}n | ower aIngI [0114] xIv)
X2 is S and X1 | & vvheren[}LJs one Rje-2-~' _ O
1/ 1/ FRR & R1ID Ro CSR m3N\N 1 ARL A
RIA RLAR RIB (NA "Ric R \NN\NRiC/is‘F{\bN~ ~ /N0 R1B wherein
each occurrence of RIA is independently hydrogen or IovverR .o each
occcurrence of 1 C I St dent | yRiw , Iovver I or R1B
and R C, take?tg)oﬁgx vmtr(1 ?ﬁimfi:gogen ato " whi ch r%w'ﬁw
attached, forma
O 0 1D 1D O
1D N R® o R\ W QP
R\N’Sj N~ LR NV
LN AN, O RN
ag RATF (R 7

(R1A)/

wherein each occurrence of R' is independently hydrogen, alkyl, cycloalkyl,
heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyDheterocyclyl, -(alkyDaryl, -
(alkyDheteroaryl, -OR'®, -SR'B, -N(R'®),, -SONR'®),, -SOR'-C(=0)NR'P),,
halogen, -CN, -NO,, -C(=0)OR'®, -NR'®)C(=O)R'® or -N(R'®)SOR'®; wherein
each occcurrence of R™® and R'C is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, acyl; or R'® and RIC,
taken together with the atoms to which they are attached, form a substituted or
unsubstituted heterocyclic moiety; R'P is hydrogen, alkyl, cycloalkyl, heteroalkyl,
heterocyclyl, aryl, heteroaryl, -(alkyDheterocyclyl, -(alkyl)aryl, -(alkyDheteroaryl,
acyl or a nitrogen protecting group; and R'E is lower alkyl, lower heteroalkyl, aryl,
heteroaryl, —(alkyl)aryl, or -(alkyDheteroaryl; wherein n is an integer from O to 3 and r
is an integer from 1 to 6;

[0112]  xliii) X?is S and X' is -C(R*")-; wherein R*' is one of:

Rm
(RYA); O\ R \A/ke Rm
G CH@ {3 " j .

(R (R‘A) (R‘A)

wherein n, R and R'P are as defined in xlii) above;

[0113]  xliv) X%is S and X! is ~C(R*")-; wherein R*' is one of:
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substituted or unsubstituted 5-6 nenbered heterocyclic noiety; RIDis
hydr ogen, or |lower alkyl; RLE is hydrogen, or |lower alkyl; [0115] xlvi) X2
is S and Wb 2066/03€6Rx1 ) -; wherein Rxl is ane_of: 28 WO PC0A/SOBBEAEBE40 .

PCT/ US2005/ 025340 '6"~ HOIl H2N (( O p I ~~,,,a O HNa H2 N M-N~F M
|/ A OdMg M M-OI FN -\ N\ // /~F OzSNNENe CNO _NNN
Nomi N:\' Nv oM CNN [0116] xlvi4a) L1 |so kI W is 0, S
NRwl or - C(=0 NRwl ene Rv'1i drogen 1 yﬁ het er oal kyl ,
heterocyclyl, agygs, oarRyEPN- Kyl REF) kyl) eteroégr or acyl;

and ALkl is a substitutéd or ung@bstituted (Bl 6a| kyl ene or C2_6a| kenyl ene
chain wherein up to two non- adj acent nmet hyl ene units are jibndependently

optionally replaced b =0 -, - -C(=0) -C(:) | A-, L1A L1A
LIB LIA LIB LIA -OCe - @F -] -NR RE-, /N NR C(RO)Y. - NR (=0 -,
- NRLI AC2-, - NRLIAC(=N IB—,1ES ; - S02- | ASO2- , ASO2NRLI A-, -

NRLI ASO2NRLI B-, -0-, -S-, or | A-; wherein each occurrBﬁ\ce of RLIA and
RL1B is independently hydrogen, al kyI het er oal kyI het er ocycl yI ,R1B

aromatic, heteroaromatic or acyl; [0117] xlviii) is -W-A ,R1g\/nere|n
W is 0, S NRWM or -C(=O)NRwl where Rwl is hydr Iowera yI

C3_6cycl oal kyl , | ower heteragbkyl, het e% ocycl yl, het er oaf
-(al kyl)aryl, d | kyl) het ,daryl or and AI |s a substl'i' - or

unsubsti t ut ed ,Q kyl e (;:‘1}%,502 6al ne cHai'n| wherein up to t wo

non- adj acent A hyl ene u are i ﬁdoependent I,yl\' ionally replaced by

-Q(=0)-, -0 - C(=0 8*=0)-, -C(=0 NRL1A-,R®OC(=0)-, -OC(=0)NRL1A-, -NR

L:\IQN(RII(_I g; NR- LlANllldranlnl 1@‘0'-—2‘I ’klh;ﬁl}l‘drggdﬂ%r%gﬁ%)l' ,eacﬂ\&c@(lrréﬁce of RNRafD2- ,
R'C'is mdependently hydrogen, lower alkyl, or R'® and R'S, taken together with the
nitrogen atom to which they are attached, form a substituted or unsubstituted 5-6
membered heterocyclic moiety; R'P is hydrogen, or lower alkyl; R'® is hydrogen, or
lower alkyl;

[0114]  xlv) X%is S and X! is ~-C(R*")-; wherein R®' is one of:

O
0=\ 1
' SOV SVRL S}
R1AO O\ R1B R1B—N \bf
R1C

RiC

R'IA
O

R N' s
i N () [ 4
OV N R/Le“ Rm/% ’
R1A

R‘IA

R1B N

wherein each occurrence of R' is independently hydrogen or lower alkyl;
each occcurrence of R™® and R'€ is independently hydrogen, lower alkyl, or R'® and
RIS, taken together with the nitrogen atom to which they are attached, form a
substituted or unsubstituted 5-6 membered heterocyclic moiety; R'® is hydrogen, or
lower alkyl; R'® is hydrogen, or lower alkyl;
[0115] xlvi) X%is S and X! is -C(R*")-; wherein R*! is one of:
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S02-, -NRLI ASO2-, -SO2NRLI A-, -NR LI ASO2NRLIB-, -0-, -S-, or -NRLIA-;
wherein 29 WO 2006/ 036266 PCT/ US2005/ 025340 each occurrence of R and
RL1B i s iwdep@andersbl y hydrogen, |ower al kyl, |ower het ecoalskeos/ 025340 .

het erocyclyl, aryl, heteroaryl or acyl; [0118] xlix) Conpounds of subset
xlviii) above wherein W is S [0119] 1) Corrpounds of subset xlviii) above

wherein W1 is 0 or NRW1;, [Q120] i / - Al Kl - Oﬁh\qrer kliis a
substituted or HQ s tdt'ae'd rw kyI eRe ché’i [0121]k/r S
-0-cycl opropyl - Liii ) CH2Cl r=f0123] 1¥s

- NRWL- Al kI -; wher e| n IS hydr ogen I ower al kyI 60yc| oaI kyl, | ower
het eroal kyl, aryl, heteroaryl, -(alkyl)aryl,o-(al kyI ) heteroaryl or acyl

and Al k1l is a substituted or uns ituted S 6] ker 3 erein up to
two non- adj acehfl nme eneH |'H‘d pend aI epI aced by
-C(=0) -, -S(:O)f), - -0-, -S— r LAY re| IA Hydr ogen or

| oner al kyl ; [Q;*ﬁéll Iv) lis -NRW Alkr ; V\herern RWL is hydrogen, |ower
al kyl or | ower eteroal kyI and AI k1 is a subsfjtuted unsubsti t ut ed

C2al kyl ene chain; [ L1 - NH-cycl opyl - 6126] ii) L1 is
vr || |_1 |s -/N CH2CFR; | 28% LY |
, f;r 2 3y7d dro n%r | ower

- NH- CH2CH2- ; [042

- NH- CH2CH[ ( CH2)95 )

al kyl; [0129] | L' |s -NH- CHZCH( CHZC]—I) [ML30] Ixi) L' is

- NH CH2CH( CH2CH20H) - [0131] Ixii) L1 is -Nel-AHeJY-; wherein el is | ower
het er oal kyl ; and Al K1 is ay bstr tu ed or unsubsiNt W ed C2al kyl ene chai n;
[0132] Ixrrr)Llrs-NR—\ is = (CH2); | V2RWB; Al kl is a

substituted or unsubstytu CZvéI kyl ene ,(ﬁ a\t s and RWR §RWB are

i ndependent|y hydr ogen or Iower aI kyI 33] Ixi v) L1 is -NRW- (CH2) 2-;
wherein RWM is -(CH2) 2NRv 2 and RV\B i ndependent |y hydrogen
or |ower alkyl; [01\34’]\1 XV) |s NEW“W ertér\n/\RW is -(CH2) 2NMe2;
[0135] | xvi) L1 is - NRyM wher ei n R& ether vvlth\'e\carbon atom
present on Akl forns an optr onaIIy substY; - to &Y ered

het erocyclic noiety; [0136] var i) L1 has the structure 30 \7\0 2006/ 036266
PCT/ US2005/ @RES#0  xlvii) L' is ~-W'-Alk;-; wherein W' is O, S, NR™' or ~C(=O)NR"' where

RY! is hydrogen, alkyl, cycloalkyl, heteroalkyl, heterocyclyl, aryl, heteroaryl, -
(alkyl)aryl, -(alkyl)heteroaryl or acyl; and Alk; is a substituted or unsubstituted C;.
salkylene or Cy¢alkenylene chain wherein up to two non-adjacent methylene units are
independently optionally replaced by -C(=0)-, -COy-, -C(=0)C(=0)-, -C(=0)NR"'A-,
-OC(=0)-, -OC(=0)NRM4-, -NRUANRME., -NRMANRMPC(=0)-, -NR"'AC(=0)-, -
NRMACO,-, -NRMAC(=O)NRME-, -$(=0)-, -SOp-, -NR"SO,-, -SO,NR"*-, -
NRLIASOZNRUB—, -0-, -S-, or -NRLlA—; wherein each occurrence of R** and RM® is
independently hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or
acyl,;

[0117]  xlvii) L' is ~-W'-Alk;-; wherein W' is O, S, NR"" or ~C(=0)NR"' where
R™ is hydrogen, lower alkyl, Cs.scycloalkyl, lower heteroalkyl, heterocyclyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or acyl; and Alk; is a substituted or
unsubstituted Cyalkylene or Cy.ealkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -CO,-, -
C(=0)C(=0)-, -C(=0)NR™A., -OC(=0)-, -OC(=O)NR"A., _NR"*NRMZ.,
NRUANRMBC(=0)-, -NRYAC(=0)-, -NRMACO,-, -NRMAC(=0)NRME-, -S(=0)-, -
SOy, -NRY4S0,-, -SO,NRMA-, -NRM4SO,NRY'-, -O-, -S-, or -NR"'*-; wherein
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RAW wherein RAM i s hydrogen, hal ohen, hydroxy, CN, nitro, |ower alkyl,

| ower al koxy, aryl, or heteroaryl; [0137] Ixviii) LI has the structure:

[ 0138] | xWwe)0ddo3bms t he structure: N RAW wherei n RAM i s Phydise@sn2sshal ohen,

hydroxy, CN, nitro, |ower alkyl, lower alkoxy, aryl, or heteroaryl; [0139]

| xx) L' has the structure: N [0140% | xxi) L1 is -C(=0) NRwl-Alkl-; wherein

ch\Ml |k sI hydr@egﬂan?&{unteg%ﬁrf]fd}%@”and 8 iikdepesdently Uhslrogent daverr allipls Ubwed t ut ed
al kyl ene noi e XX i " is ) NH-CH2-; [0142] Ixxiii) Yis a

sat ur at ed ohetamﬁi%rwf‘éﬁcﬂﬁéiw PPtﬁﬁ)aéX}ﬂ%ﬁ( opti onal | y[ corrLri si ng z)ne or

rmr e heter Ofﬁ ggimsei te8m &ﬂﬁ 5 9f stbsB vl a[)QWilerki’ﬁXW‘I/)sS( is a saturated

unsat ur a nocy I I'C c ring system optional Ig may,i Si ng one or
m)r e het er opu1a9% se])e@dsm;jodndsnsf Sybsbt xdmidt) @box{e()&]zqm@mlwxxs) VINB & cycl oal kyl,

cycl oal keny het er ocyl.i,c, ar r t eroa . noi e 14 Yis a
5.6 nmenber el120E] oaltkyL & dfré%érg’g‘el@%l‘%% K&n§15Y %%ﬂt'élkg éhngﬁ%ﬁ{&ted
heterocylicc QKZEH?% g aryl or 6-nenbered heteroaryl noi ety; [0146]

| xxvii) Y is“on 31 WD 2006/ 036266 PCT/ US2005/ 025340 CRY1~q (RY1)

I( RY\l{ qS( RYi Jai2n] ( RYHJ))gL/\ly—D -tycloprapylsr~ | r~ N (RY1)q (RY7)q (RY)q RY7 RY7
AN R Yi)g RY1 RYl's F FN M | ~N~ N i
RY2 RY2 N/ [(912\2&_ N R il % %ﬁ C(I-P )a N RYi S

[0123] liv) L1 is -NRV1-Alk;-; wherein R™! is hydrogen, lower alkyl, Cs.
ecycloalkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk; is a substituted or unsubstituted Co.salkylene chain wherein up to two non-
adjacent methylene units are independently optionally replaced by -C(=0)-, -S(=0)-, -
SO,-, -O-, -S-, or -NR™A-; wherein RMA s hydrogen or lower alkyl;

[0124] lv) L'is _NRWVLAlk,-; wherein R™" is hydrogen, lower alkyl or lower
heteroalkyl; and Alk; is a substituted or unsubstituted Coalkylene chain;

[0125] Ivi) L!is -NH-cyclopropyl-;

[0126]  lvii) L'is -NH-CH,CHp-;

[0127] lviii) L' is -NH-CH,CF,-;

[0128] lix) L' is ~NH-CH,CH[(CH,),OR"*]-; wherein p is 1 or 2 and R" is
hydrogen or lower alkyl; |

[0129] 1x) L' is -NH-CH,CH(CH,0OH)-;

[0130] 1xi) L' is -NH-CH,CH(CH,CH,0H)-;

[0131]  Ixii) L'is -NR™-Alk;-; wherein R"" is lower heteroalkyl; and Alk; is a
substituted or unsubstituted Cralkylene chain;

[0132]  Ixiii) L!is -NRY-Alk;-; wherein R™ is ~(CH,).NRV’R"; Alk; is a
substituted or unsubstituted Cralkylene chain; and RY2 and RY? are independently
hydrogen or lower alkyl;

[0133] Ixiv) L'is -NRV'-(CH,),~; wherein RV is —(CH,),NR"’R™; and R"
and R™? are independently hydrogen or lower alkyl;

[0134] Ixv) L'is -NRV-(CH,),-; wherein R™" is ~(CHy),NMey;

[0135] Ixvi) L' is -NRV'-Alk;-; wherein RV together with a carbon atom present
on Alk; forms an optionally substituted 5- to 6-membered heterocyclic moiety;

[0136]  lxvii) L' has the structure:
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/I RYI'\NRYI NN .N~" N'~~wv RY2 .rvvy .nnrir NNN N-N wherein q is an
integer fromO to 3; each occurrence of RYLl is indenpendently hydrogen,

al kyl , hewvenoaldsyiss aryl, heteroaryl, -(alkyl)aryl or - @arkskjdseesioaryl ,
-ORY3, -SRY3, -NRY2RY3, -SO2 -(( O)NRY2RY3 hal ogen, -CN, -NQ2,

-C(=O'ORY3, -N(RY2)C(=0O RY3, wherein each occcurrence of RY2 and RY3 is

i ndependent |y hydrogen, |ower alkyl, &k het er oal kyl , aryl, heteroaryl,
-(al kyl)aryl, - (alkyl)heteroaryl or acyl, %’r RY2 and RY3 taken t oget her
with the nitrogen atomto which they ar€ attached forma 5-6 nenbered
heterocyclic ring; [0147] Ixxviii) Y i'S one of : (RYi) (RYi)g RY7 RYi r N

AN\ NP, RYL , Nyperein RA¥ S pirh enNhMoheﬂ\'hWro\)We(Clﬂl Hitrd, R B3, ddveeras
defi ned di rectly above; [0148] Z%xm X) i S one of: (RYl)q (RY1) g RY1 RYi

O N NN \ _alkoxi agl, k)rhetdroaryll\l ~ Y1l RY7 R (RY1)g N\~a NN NN 32 WO
2006/ 036266 US2005/.025340 erein q is 0-3; and RY1 is hydrogen,

hal ogen or I@‘\% BVII)EO%QQ‘)‘]M% )JreYls one of: \\\\ N'\°N N 'N N NNN
NN [0150] |XXXI) Y is one of: [01511“\I ii) Yis: N [0152] Ixxxii) Y
is: [0153] Ixxxiii) Yis: i’}é—

[0138] Ixix) L! has the structure:
K/\RAM;
wherein R is hydrogen, halohen, hydroxy, CN, nitro, lower alkyl, lower
alkoxy, aryl, or heteroaryl;
[0139] Ixx) L! has the structure:
O
[0140] Ixxi) L'is —C(=0)NRWV-Alk;-; wherein R™ is hydrogen or lower alkyl;
and Alk; is a substituted or unsubstituted C;alkylene moiety;
[0141] Ixxii) L' is -C(=0)NH-CH,-;
[0142] Ixxiii) Y is a saturated or unsaturated cyclic ring system optionally
comprising one or more heteroatoms selected from S, N and O;
[0143] Ixxiv) Y is a saturated or unsaturated monocyclic cyclic ring system
optionally comprising one or more heteroatoms selected from S, N and O;
[0144] Ixxv) Y is a cycloalkyl, cycloalkenyl, heterocylic, aryl or heteroaryl
moiety;
[0145] Ixxvi) Y is a 5-6 membered cycloalkyl, 5-6 membered cycloalkenyl, 5-6
membered heterocylic, 6-membered aryl or 6-membered heteroaryl moiety;

[0146] Ixxvii) Y is one of:
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RYi /RYl1 L wherein at |east one RYLl is hal ogen, the other is hydrogen or
hal ogen; [0154] Ixxxiv) Y is: RYi RY1l wherein at |east one Rv' is fluoro,
t he ot herwoD=otwdswgen or fluoro; [0155] | xxxv) L2 is - NRCZARS2@5/025340
substituted or unsubstituted Cl1_6al kyl ene or C2_ 6al kenyl ene chain
interrupted with at | east one nitrogen atomwherein up to two non- adjacent
net hyl ene units are i ndepenggently oghtvi onal |y replaced by lpébq:O) -C02-, -
(=0 C(=0) - C(* )’Eg O)N L2 - NRL2

NRL2ANRL 2BC( =O) - L1, @[ N NRL2 - NRY @1%0) NRLZ%_/ “S(Z0) -, -
SC2-, - NRL2ASCR-, - 2 2AS N’FszB- SO -S-, or CNRL2A :

wherein each occurrence of RL{%A RL2BRY'R L2C and I%TZD is i ependently
hydr ogen, al kyl H@técroal kyf eteroc CNI arorra heter arorratlc or
acyl; 33 WO 2006/0 G\-zECT/lég\é_p’é/ 02532/ 0156]5\ VI) 2 -NRL2A- or
a substituted or s»fl t ut 6al kyl e,lne or al keny chai n
interrupted with at | €ast one yirogen ﬁl‘"om V\/nerel n up to two non- adj acent

nmet hyl ene units are wdepend y optl o |y rep(ﬁa ed by - CB¥Q -Q02-, -
Bﬁ

(=0 (=0 -, - 0) L2A \ NRL2 }ZiNRLZ
NRL2ANRL2BC( =O) - 3NRLZA @e( =0) NRI2 S( =0 _
S2-, - NRL2ASOR- |, Ns RL2A RLZASOZN 2B -o -S-, or YNRL2A ;

wher ei n each occurrence @f, RL2A RL2B, RIRT and 2D | s i nde‘bendent I y
hydr ogen, |ower al kyl, Iw&she /ézawkyl het @ cI yI ryl, heteroaryl
or acyl; [0157] | XXXV i ) ;T {NRLZA \‘N
-(CH2) rrC( =0) NRL2A(CH2) m (CHZ) ; Z*A( ) - NANRL2ANRL2B
(CH2)m, m, - (CH2) rrNRLZ‘RNRLZBC( =0) éHZ) m, (“’CHZ) MRL2AC(=0) (CH2) m , -
(CH2) rrNRL2AC( =0)Q(CH2) m, -(CH2) rﬂNRLL\QAC( =0 NFM_—:L\B( CH2) m ,
(CH2) MIRL2AC( =0O) NRL2BCRL2CRL2D( ZCRLZDC( =0) NRL2B( CH2) m
- (CH2) MNRL2AS02(CH2) m, - (CH2)n RL2A( Clzb) M, - (CH2) MNRL2ASC2NRL2B( CH2) m

: wherein each occurtenc ot nce
of RL2A, RL2B, Arsream g %ﬁ’é%{“” rf§° ependggap C%‘?%?ée eﬁﬁ %3@3 ng&%ﬁffl ower

het er oal kyl hydi‘@gdﬁr ARy heteroalikyl, ,ar)h;elhmroanyill ~(alloyl)amylydr ;- (aﬂl@dBﬁ]er¢ax)dx@R|3) L2
'S -NRL2ZA, G mQNBE2A ¢ o SRR R 2 e PR AMRESE o, N0, -c(=0)0R ™,
-N (RYZ)C(=O)RY3, wherein each occcurrence of RY? and R is independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyDheteroaryl or acyl, or RY? and RY® taken together with the nitrogen atom to
which they are attached form a 5-6 membered heterocyclic ring;

[0147] Ixxviii) Y is one of:

-
MK\ ) \4 N
W3 W A R

N—N N—N
|\
3/433\5- ts((o/\?-
wherein q and RY! are as defined directly above;

[0148] Ixxix) Y is one of:

AN i s s "y
X ’ _ :77;_N N -
%Q/ (P P “#} g
RY1 )q
N 2 it N—N N—N
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-NRL2ANRL2BC(=0) -, -NRL2AC(=0) -, -NRL2ACO2-, -NRL2AC(=0) NRL2B_

NRL2AC( =0 NRL2BCRL2CRL2D, - CRL2CRL2DC(=0) NRL2B, - NRL2ASQ2-, - SOZNRLZA
NRL2ASC2 NRD2B)6/036dser ei n each occurrence of RL2A, RUB, RE2C/(30e)SRBM) | S

i ndependently hydrogen, |ower alkyl, |ower heteroal kyl, heterocyclyl, aryl,
heteroaryl or acyl; [0159] |XXXIX) L2 is -NRL2A , _C(=0 NRL2A-,

CNRL2AC(=ZO) -, - GiEerdD) umz,g and R Y NRURyAE0@en, haligee ACvay REYHB

- NRL2AC( = O)NRLZBCF% D or - CRL2CRL2DC(=0) NRL2B, wherein “each occurrence
of RL2A, RISEWIR ’IQLO?E rfs i ndependent |y hydrogen, |ower alkyl, |ower
het er oal kyl , heterocyclyl heteroaryl %L—acylo—hﬂl60] ReN L2 is

-NRL2A-, - NRL2A ZB- cwlgz 2D or
- CRL2CRL2DC( =0 |n e cilrré‘{l f L 2B, RL2C and RL2D
i s i ndependentky dro en, lower alkyl, |lower heteroal kyl, heterocyclyl,

aryl , heteroaryl or acyl ; ﬁm%mﬁﬁ%% PCT/ U§2Q05/ 025340 [0161] xci)

L2 is -NH, -NHC(=0O - NH NI O NH
- NHIC? =0) NHCHZ- CfOleZ] XCI 2 1is -N/@(%%MGS] ﬁ’yqu i ~CI(_2 i)s - NarC( =0) NH-;
[0164] xciv) L2 i s -CH2- —O) NH-; [0165] xcv) L2 is -NHC(=0O NHCH2-; [0166]

xcvi) Z i s [ABSMI kylxxxhl Kdngne Ofal kynyl, cycloal kyl, cycl (>al kenyl ,

het er oal kyl , heteroalkenyl Loal het ycIyI aryl or

het er oar yl nDiety; [0167] xc |§E%:§Fanc aIkenyI al kynyl ,
het er oal kyl or heteroal keny -|ety% 68] vﬁ ) Z is one of: Rzl RZ1
RZ1 RzZi i i \ ORZL NN N, RZ1 RZ1 wherein each occurrence of RZI is

i ndependent[pystlydr bgeil) ¥ wer al kyl, lower alkenyl, aryl, heteroaryl or
acyl ; [01695 xcix) Zis a cycloal kyI i,ql oaI kenyl , heterocyclyl, aryl or
heteroaryl noiety; [0170] ¢c) Zis cyc o]
het erocycl yl, aryl or heteroaryl
(RZi)mj (RZ1) m~H t

[0152] Ixxxii) Y is:

cycloalkenyl or a
V|ng one of the structures:

.
L

b

[0153] Ixxxiii) Y is:

RY .
N,
EJ\/R ;

wherein at least one R¥* is halogen, the other is hydrogen or halogen;
[0154] Ixxxiv) Y is:
fei
%

wherein at least one RY' is fluoro, the other is hydrogen or fluoro;

.
2

[0155] 1xxxv) L2 is -NR™*_ or a substituted or unsubstituted Cjgalkylene or C,.
galkenylene chain interrupted with at least one nitrogen atom wherein up to two non-
adjacent methylene units are independently optionally replaced by -C(=0)-, -CO»-, -
C(=0)C(=0)-, -C(=O)NR¥A., -OC(=0)-, -OC(=O)NR"*-, -NR™*NR'*-, -
NRMANRIBC(=0)-, -NRPAC(=0)-, -NRYACO,-, -NRMAC(=0)NR"*"-, -§(=0)-, -
SO, -NRYAS0,-, -SO,NRYA-, -NRMASO,NR™®-, -O-, -S-, or -NR™-; wherein
each occurrence of R4, R¥B, R and R™ is independently hydrogen, alkyl,

heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl;
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I or , wherein the "A" cyclic noiety is a 6- to 10-nmenbered nono- or fused
bicyclic aromatic ring conprising fromO0-4 nitrogen atons; the "Het"

noi ety repoesemss2a fully or partially saturated or ungarmsawsd285B40t o0

8- menbered nono- or fused bicyclic ring conprising 1-4 heteroatons
selected fromN, 0 and S; mis an integer fromO0-6, and each occurrence of
Rzl is indgpesgjent Ixytx by it oig eINR &t kol a, substitixaed @shinsubsti@tedaF keplkylene or C,.
heterocyclyl, aryl, heteroaryl, -(alkyl)heterocyclyl, -(al. ). Al )

~(al kyl ) hetséikemi§ne chaincyasesruptagrayih at fﬁ%‘ﬁz’é‘?z{““-"éé ﬁ{%%"%@lmb (B%¥b non

- S2RZ, - U QN7 231 Byl R LRGE e it A2 opoti ) eRE2ed bINCBZ €PRZ3 or
-N(Rz2) SO2 f!élév\he%tg?dﬁ each ocglg%grﬂfgnég{ggotp Rz2 gI)and B3 is iﬂgeﬁlgﬁdently
hydr ogen, |E@ECERY, , -CE@NRIEter QCED)- arQCERNR oar yiNRNRIkyd )ar yl |

w th b nivKonuk b, SR ehehly SR S Pacnad (<O ren Y5 o m
substitut edy@L NIRSHDOL- LybadRFHEL eNFEYEIDANRDT ] yO-,a18d, BZ4NRS™ 8 ikrein

het er oal kyl, “aryl, heteroaryl,, - WO 2006/ 036266 PCT/ US2005/ 025340
(al kyl ) ar yleactopccufhéaydf) Rl%f‘ eRGEr 3{‘%5 anf 8%\%}1& J@ﬂﬁp%ﬁiﬁn@%y‘gﬁﬁ%éﬂ‘f’et&ﬁ]&ﬂr rence

g 05 HphEl PiSoRiSE e RIS ERAR bete 050y o B SRR
- it N(=~1 [0157] - txoocvil) NL2(2HCHSRIRYP A QRZ), HCHz)nC(=0RIR) MEHn-, I/ | ~
S Sl ) R S e 50 AN N
RZ1 "1 N T Ry N R L2 ANRIZE C(=0)(CH ), _ (CHy)mNRYAC(=0)(CHy)u-, ;
(CH,)mNR™AC(=0)O(CHa)m-, {(CH)mNRPAC(=0)NR™?(CHp)r, -
(CH,)mNR"*AC(=0)NR"ZCR"*“R"*P(CHy)mn-» -
(CH,)mCRZRMPC(=0)NR"**(CHy) -, ~(CH)mNR*4SO5(CH2) -, -
(CHy)mSONRPA(CH, ), ~(CH2)mNR"ASO,INR"??(CHz)m-; wherein each occurrence
of m is independently 0-4; and each occurrence of RLZA, RLZB, R¥C and R™ is
independently hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl
or acyl;
[0158]  Ixxxviii) L? is -NR™A-, -C(=0)NR"A-, -OC(=0)NR"**-, NR“ANRI.
NRPANRMBC(=0)-, -NRYAC(=0)-, -NR™ACOy, -NR¥AC(=O)NR™®-, -
NRL2AC(=O)NRL2BCRL2CRL2D, _CRLZCRLZDC(=O)NRL2B’ _NRLZASOT, _SOZNRLZA_, _
NRLZASOZNRLZB-, wherein each occurrence of RLZA, R¥B, RYC and R is
independently hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl
or acyl;
[0159]  Ixxxix) L2 is -NR™*., -C(=0)NR ™., -NR™*C(=0)-, -OC(=0)NR'**-, -
NRLZAC O,-, —NRLZAC (=O)NRL23~, NRYAC (= O)NRLZB CR2CRL?D or _
CRLZCRLZDC(=O)NRL2B, wherein each occurrence of R4, R™®, RYC and R™P s
independently hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl
or acyl;
[0160] xc) L? is -NRPA, NR™AC(=0)-, -NRYAC(=0)NR"".,
NRIAC(=0)NR“ZBCRIZCRYP or -CRMRMPC(=0)NR"?®, wherein each occurrence

of R®A R¥E RZC and R™P is independently hydrogen, lower alkyl, lower

heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl;
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N wl Z44 V-,YRZ4 R(RZ1) NNRZ r- RZL/ RZi m (RZi)m~~/~ ~N'N
NINNSNMONO ,,,,,,| H Z4r 02Z ~Z4 (RZ)mO1 (RZI)mRzr ' O
(R)\ (Ratprndeo3ezé6 ~ NJ N1~ Z1L ~~rr Or (R )m RZ4 GCHUR@SN0ZB4O RZ4
ROR --f NS=O (Rz1) M~ (RZ1) (R)m Rz4 N (RZi)m X\ Z1 ( )m RZ4 RZ4 Rz4
\ 1--Q (N1 ul N\ (Rl)mx X3 X3 ZL RZi Z1 (R)m( )m(R)mO 36 WO
2006/ 036260/ USQ&}JSILGZBSWH-\/\A}N}KE(FF%JsNHG(#Q)cQ&geN)HCéﬂQ Ho ¢Hp- i s an

integer froml to 4, | S r.CRZ1; each occurrence of RZl is

i ndenpende@c(F@]N%P’b@éﬁ,d(ipbsﬁgﬁét eroal kyl, aryl, heteroaryl,

- (al kyl)agb% -(ggiéymilgeNg_paryl, -ORZ2, _SRz2, -NRZ2RZ3, - SO2NRZ2RZ3,
- C(=0) NR12RZ3,

SCRRZ1, 3, hal ogeh, -ON, -NC2, -C(=0)ORz3, -N(Rz2)C(=0) Rz3,
wher ei n ead016X ccuxcighdé iofNHEZE=QMNH-RZ3 i s i ndependent |y hydrogen, | ower

i b 18D B iR (O
[0165]  xcv) L?is -NHC(=O)NHCH,-;
[0166] xcvi) Z is an alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, heterocyclyl, aryl or heteroaryl moiety;
[0167] xcvii) Z is a branched alkyl, alkenyl, alkynyl, heteroalkyl or heteroalkenyl
moiety;

[0168] xcviii) Z is one of:

RZ1 » RZ! Rz
. ~RZ
N RZ1 .

k4

wherein each occurrence of R is independently hydrogen, lower alkyl, lower
alkenyl, aryl, heteroaryl or acyl,
[0169] xcix) Z is a cycloalkyl, cycloalkenyl, heterocyclyl, aryl or heteroaryl
moiety;
[0170] ¢) Z is cycloalkyl, cycloalkenyl, or a heterocyclyl, aryl or heteroaryl

moiety having one of the structures:

AN Z1 '?ZL'
ALy L
SRLGT R SRR N2

wherein the “A” cyclic moiety is a 6- to 10-membered mono- or fused bicyclic

b

aromatic ring comprising from 0-4 nitrogen atoms; the “Het” moiety represents a fully
or partially saturated or unsaturated 5- to 8-membered mono- or fused bicyclic ring
comprising 1-4 heteroatoms selected from N, O and S; m is an integer from 0-6; and
each occurrence of R%! is independently hydrogen, alkyl, cycloalkyl, heteroalkyl,
heterocyclyl, aryl, heteroaryl, -(alkyl)heterocyclyl, -(alkyDaryl, -(alkyDheteroaryl, -
ORZ, -SR?, -N(R®),, -SONR?),, -SO,R™,-C(=0)N(R™),, halogen, -CN, -NO,, -
C(=0)OR%, —N(RZZ)C(=O)RZ3 or —N(RZZ)SOZRm; wherein each occcurrence of R%
and R? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkylaryl, -(alkyl)heteroaryl, acyl; or any two occurrences of R%, taken together
with the nitrogen atom to which they are attached (e.g., N(R?),), form a substituted or

unsubstituted heterocyclic moiety; and R? is alkyl, heteroalkyl, aryl, heteroaryl, -

35



Rz3 taken together with the nitrogen or carbon atomto which they are

attached forma 5-6 nenbered heterocyclic, aryl or heteroaryl ring; and
Rz4 i s hywoag@mseicewer al kyl, | ower heteroal kyl, aryl, Poetuse@anyisq4o

-(al kyl)aryl, -(alkyl)heteroaryl or acyl; [0172] cii) Zis one of: (RZ1)m
(RZl)m(RZl)mRZl (Rz1)m (7 r N AN S Rz4 Rz1 (RZIym)mN,\ X3 N (RZ) m

Rz4 Rz4 Rz4 all%l)

[0173] ciii) is one of:

NRZ1 NNN. RZENprmg fusedy tobo-mem

Myl\\or! -(alk@)heterdary]; dndl whex(amzal)mwmadmemuloc(cmme( of RTR )m 0

N Rzs -
EH&D ~i

|1
>-NCO:\’Zl

RZ2

rgciaryfjfﬁ er%yll\?rlzlgef_grocyc&c

~ O N~ >f0J1\‘|71]\ zgl)@gsdge%; 37 WD 2006/ 036266 PCT/ US2005/ 025340 RZ, Rz4

Rz4 A7)
Z1 RZ1) m
(RZ1)m RZ1 (R )m N ( m P
AN r\ ‘EL'\ j _§£I\/§N "é*\/ l&
‘g—r P §\J KN/ KN/) 0
(RZ1) RZ1 RZ1)m R21) RZ1
) ;\Fl) ( Yoo |) A |>
S HZ4
(RZ), 7ty
(RZ), (F‘Z1)T (R: | N‘|\ (;/ll
/
I I SN ) ! ) N &
ay AN 5 0
O v
(RZ1)m =1
N—N gzt @z, NN ®)l) N>R
ﬁT& B A Ly L
W N e K N
s RZ4 it R
2y TN g A AT AR (Rm)nf\
(R )myz~ © T X -
S \II(N NN \O/N o g
|
v RZ4
O
(RZ1)m sz' o
\ r (RZ1)m<\| (RZ1)m..Q_/\| ( Z1)m_( 3 N
IV WIS ' N
0" N e (RZ) '
RZ4
R 45,% S T W
\
L/\/N\ 1 </\/N;J’ RZ1 4/\/N;f
(RZY),/ (R*m (R™)m
RZ4
J R?!
T ~ _;_N /( )m
v
X
(R
Rzi RZ< R24
O P N—~# N-__N S N7
: - | . \J:) A gzt
§—<\X3 7\ I §-<\X3 7\ §—<\X3 7\ ' l A ( )
(R“)m (R%")m (RZN)A o) .
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HN\ / RZI\NRZ1I1\N\ / RZ1 NRZ N_HN J~N\ / Rz, "r N O wherein X3
is Nor CRz'; Rzl is hydrogen, hal ogen, |ower alkyl, |lower hydroxyal kyl or
| ower halwal2kgd/3671@€2 and Rz3 are i ndependent|y hydr ogenpcCiraseros/oaduy|

| ower heteroal kyl, acyl, or RZ2 and Rz3 taken together with the nitrogen
atomto which they are attached forma 5-6 nmenbered heterocyclic ring; and
RZ4 is hydrogen wiseihauss amliktyser @i Do &ivis an integen&onr 1 RA; Xope N py s

N-RZ2 N N N\,Rz1 N, N 1. 3.\ RZ /Ni?’zs
X3 NO 1- SRzpeish Occﬁﬁen%obgé 9 @%9@6@?%% r"ge"R%gl\}l"hz%ét?\{\lﬂ%yN ﬁ%’?s RZ2A
HN RZ1A HN}?ée%arIZﬂ\' (Iaﬁéyl)grﬁ o} qalkyl)ﬁédeﬁéaﬁ/mm?él 1SR4 i ZFR@r mzzlﬁ?l - S

hydr ogen, ower “al y

| ower  hal oal kyl Q?j And Rz3,.ar
i ndependentSQ, dFG(}éﬁNR d@ver f@l%ﬂl, -Cbh\erNohet‘%g@ 1?;{@/ )C(op)lﬁzz and
Rz3 t aken toget.her th the n| gen gioam.t, e d form
a 5-6 nembel elf’le‘f'tatﬁtl‘vI SEGEITRs © &cz hg]ls dg%éﬁgh%i&hﬁydr?%r é%xéér{ al ogen,
-CN, | over jgyky heteﬂo@lkﬁ[ a@ﬂ'lkﬁé‘&’r’oaﬂy@“@ﬂkﬁmm -ty beter@OPRr 4icylptoe RE? andRz4 i s
| ower al kyl ; ydrogen or hal ogen; and RZZQ@IT Qﬁydro&@g% | ower
al kyl; [017%F t@kﬁ)l tgpather oviEh BF milBEET EORR SPEREGY e I SD SRS AT 71
03 Rzl ng 6 Y bl\el?ed heterocyclic, aryl or heteroaryl ring; and R? is hydrogen, lower alkyl,

lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;

[0172] cii) Z is one of:

71 71 (R*")m z1
" ;} A i ;mﬂ\ = §£\\/j' (RZ1)m_(_[?\Jc‘\ {lﬁ;ﬁR
- !
N - 0
L PO
(R*)m
Rzi R& R
I =) KT T e
(RZUm/ (RZ‘)m/ <RI:1>m/ O ;
[0173] ciii) Z is one of:
Rzz RZ2

. R%! . ORZ! - \RZ1 AN ST
€2 & %@ (O o N

=N S
Rz\z RZ3 )/-)—.N/RZ2 H /RZ1
12 ) z3 I ) - YR A
s({N G G PaD
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N VI V' N, ReR1 Rzl RZ1 Rz2 | Rz1A NRzZ3 I \ R~ 1 -NX N/ N RZ3 N, RZ
Ri zz E513 R7T9 N RZ3 NRz3 wherein X is halogen; RZ1A is |ower alkyl; Rzl

i s hal ogewo 2b@vs626al Kyl or | ower hal oal kyl; and RZ2 an®#CRAZ2@05025340

i ndependently | ower alkyl, or RZ2 and RZ3 taken together with the nitrogen
atomto which they are attached forma 5-6 menbered heterocyclic ring;

[0176] cvi) Zis one of. RZL RZ1 N, ,-, iOH NFI "RANIISIN RZ1 N R-

Z1 N J1Z3 (61 Rzl R RZ1 Ni  JEN \N-ONR SV NI~/ 1 N
JCN> 1z N~ RZI Rz2AHN i H ‘%Zi@@w 4 i \,t o NO39 W
2006/ 036266 PCT/ US20¢) 0 whey iy nis @, nethyl or CF3; RZ2 and

Rz3 are each nethyl or ethyl, or

= ;w
e 150 A
EJ\\N EAN % :

wherein 3 is N or CR?; R* is hydrogen, halogen, lower alkyl, lower
hydroxyalkyl or lower haloalkyl; R? and R® are independently hydrogen, lower
alkyl, lower heteroalkyl, acyl, or R?? and R? taken together with the nitrogen atom to

which they are attached form a 5-6 membered heterocyclic ring; and R is hydrogen

or lower alkyl;
[0174] civ) Zis one of:
R H
Rzt ORZ! rrr' Nerze N\ N
N| = / \ JI/\)\ Z1 I & RZ1
'71,‘ .?_i '52.)\ N/ N\S/N U R W
Z2 v
RZ1 E H RZ1
~ S
SN O WY y (D KT
=N N. 73 X3
o % R
RZZ RZ1
!
,RZZ 1 _R 73
'ZIL N .7?7. N\Rza ‘L‘L '1‘1 ) LLAL R
I;{ZS RZS ~aZ3
RZ1B R
RZ?A
HN grziA  HN X HN X

N g HN
YW OQ \

E/k\N %{A\N
wherein X is N or CRZI; R# is hydrogen, halogen, lower alkyl or lower
haloalkyl; and R?* and R? are independently hydrogen, lower alkyl, lower
heteroalkyl, acyl, or R? and R taken together with the nitrogen atom to which they

RZ is hydrogen,

are attached form a 5-6 membered heterocyclic ring; X is halogen,
halogen, -CN, lower alkyl, lower alkoxy, lower haloalkyl or -SOgRZA'; wherein R% is
lower alkyl; R?'B is hydrogen or halogen; and RZ%* is hydrogen or lower alkyl;

[0175] cv) Zis one of:
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taken together with the nitrogen atomto which they are attached forma
saturated or unsaturated pyrrolidinyl ring; and RZ2A is hydrogen or

met hyl ; [WO28j6/¥i66) Z is one of: RzZ1 I NN N Z1 R Z 1 »Cii/us20d80bs340/ HN \
/' RZ1 HN RZ1 wherein RZI is O, F, nmethyl or CF3; [0178] cviii) -L2-Z
toget her represent a noiety haV| ng one of the foI lowing structures: OO0 O

N k Nsip RZ1IrHII J2 H ) ¥exN ~J2 HNXJB,HN_NQ%H 3IO IO Rz1
N~N. N. Rzs SAl RzZ1 H H | ORZ2y re|n5| or

-C(=0) - or - ; J1, nd J ﬁ i ndepamgent ly N Rz1 0 RER21
each occur izgne€ of Rz [ nde ndlent | y hydrsogen al het er oal kyl ,
aryl, heteroarywk, B aI kyl )aryl or -(al ky )eteroaryl - SR;%

-NRz2Rz 3, -SOZ -S ,22 C( =0 M=% RZ3, CNg
C(=0) ORrRz3, - —O) el n eoc/ cur Rz2 doRZB IS

i ndependent I= 'ar ogen, % RZS?I | ower heteroal kyl, aryl, "heteroaryl,
-(al kyl)aryl, -(alkyl)heteroaryl or acyl, or RZ2 and taken t oget her
with the nitrogen orwcarbon mto whic t;l;tegzare att chedforma56
menber ed heter ocyc Naryl m Har rimg; [017 i X) -L2-Z together
represent -CH2- %{/ ~kBnal 4 Eiz' tuted bicyclic

het erocycl e; 40 V\D 006 036266 PCFWUSZOOS/ 025340 [0180] cX) -L2-Z together
represent a noiety having one of the followi ng structur N‘s@RZl)m (RZ1) m

(RZi)ym(Rzi )m ~ ~~t NCHe t Het Het \ Het ;1 2t N Het 1 r]c.l821212
1- 2 wherei n t he whereigycisihalagenedRy " iislosves abryhiter éﬁlaé?%?ﬁahw@rﬂkﬁbo pti si ng

from haloalkyl; and R? and R® are independently lower alkyl, or R? and R* taken
together with the nitrogen atom to which they are attached form a 5-6 membered

heterocyclic ring;

[0176] cvi) Zis one of:

32 N—"~-OH
EJ@ Exﬁ X

o, Llﬁm ﬁ our .o

RZ1

RZZA
HN RZ1 ’Q- Rz
"(A\N R
o @
%A\Q L Q§:
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0-4 nitrogen atons; each "Het" noiety independently represents a fully or
partially saturated or unsaturated 5- to 6-nenbered ring conprising 1-4
het er oat owe 28@lB6166d from N, O and S; mis an integer PCcoruseeos/02sad each
occurrence of RzZi is independently hydrogen, alkyl, heteroal kyl, aryl,
heteroaryl, -(alkyl)aryl, - (alkyl)heteroaryl, -0RZ2, -SRZ2, -N(RZ2)2,

- S2N(RZ2) 2, - SGRiR2din KX OPN(IRABy] orlGH:08Ehand RN are axh methykoy edryk or
-N(Rz2) C(=0O) Rz3 or - N( SQPRZ4: wher ei n. ch_occcurrence of and RZ3
i s i ndepend@kn vgﬁ%rrwg%@e PIGREFD a1oRy fo Wﬂﬁ&;ﬁey W&%ﬁ‘%‘aﬁi@?,& 3 Safrated or

het eroaryl, ,if@bkdd 3@rotldinyl (ALK I EL ¢ BAkr¥den RGYthylOr any two occurrences
of RZ2, takuenﬁgt?tget%g vm'ﬂ%yh t%e nitroge%ﬁgt%mto vm}i,ch they are attached

(e.g., N(RZP177], fovi) Lisobsof:t uted or unsubstituted heterocyclic noiety;
and RZ4 is alkyl, heteroal kyl, aryl, heteroaryl, -(alkyl)aryl, or

-(al kyl') heteroaryl; and whernein any two_ad] aceng-egcurrence of RzZI may

forma fused 5- to 6-nenbegredy aryl, terjparyl or|j heterocyclic ring;

[0181] cxi) -L2-Z together Dr esents ey hgél\/: E‘oﬁe of the follow ng
t  1-

structures: (RZ1)m (RZ1) M Het N 1-2 wherein the "A" cyclic
noiety is a 6-nmenbered aromatic ring conprisinmg from 0-4 nitrogen atons;
each "Het" noiety independent I Lw or partially saturated

or unsaturated 5- to 6-nmenberg } het eroat ons sel ected
fromN O and S; mis an i nkgg 3 g9~each occurrence of RZl is

i ndependently hydrogen, |ower alkyl, |ower alkoxy SO2RzZ4, hal ogen or -CN,
wherein RZ4 is |ower alkyl; [01821Txii) -L2-4n ﬁz1represent a noi ety
havi ng one of the follow ng g% 41 20D6/036266

PCT/ US2005/ 025340 RZz2 j (RZ1} (Rz1) m JINRZ)mRZ2 N.::::N(RZI)m N
N- ss~-NNHHN Rz2 R79 (RZi)m (RZ1)mN (RZ1)mH N (RZ1)m H O O wherein
mis an integer whanin®R4is €hdhnetylor €ce of RZi is independently

P{glr E)g”e;] h e? tﬂ,‘ié yrfétvﬁyrc)j%;%%% tog%{l%lr ’reprgge%{ %alr'l%liéty ‘h%@in‘éyéﬁe%i/ Ithe following

structures:
0 O g 0
J1 ~ N
;\H)stl . ;“\NJ\F/ L, ”)‘Wé \;

HN\X)' HN—_ 3 HN— 3

o) R22 0 RZ1

JL R

‘S;‘\N N’N\RZS ‘S‘S\NMRz-j
H H H

wherein s is 0 or 1; X is -CR%),, -C(=0)- or -SO»; J', J* and F° are
independently N, S, O, NR# or CRZI; each occurrence of RZ! is independently
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR%,
-SRZ, -NRZR%, _SO,NR?R?, -SO,R?, -C(=0)NR¥R?, halogen, -CN, -NO,, -
C(=O)ORZ3, -N(RZZ)C(=O)RZ3, wherein each occcurrence of R% and R® is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyl)heteroaryl or acyl, or R?? and R*® taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl
ring;
[0179] cix) 127 together represent —CH,-Cy or —NH-Cy where Cy is an
optionally substituted bicyclic heterocycle;
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SRz2, -N(Rz2)2, -SM2N(Rz2)2, -SMX2Rz4,-C(=0) N(Rz2)2, hal ogen, -CN, -N®2, -
C(=0) ORZ2, -N(RZ2) (=0 RZ3 or -N(RZ2) SO2RZ4; wherein eac% occcur1rence E)f
Rz2 is hyorogass2ébower al kyl, | ower heteroal kyl, aryl, Poetuse@anyisq4o

-(al kyl)aryl, - (alkyl)heteroaryl or acyl; and wherein any two adjacent
occurrence of RZI may form a fused 5- to 6-nmenbered aryl, heteroaryl or
het erocycl i [@1801n0; ckP18BI-ZcKigeitkr -efredent oyendiely hepingsaat ofa o feigvingyi ng
one of the following structures: RZ1I RZ2 RZ HN RZ1 \N\ / RZ1 N\ / RZ1
AN pN Q¥HNCWFE1 O/ N F 'HHNO wherein RZ2 is hydrogen or | ower

al kyl ; each occurr @), RZI @dgpendent | r9gen, hal sge®*)s CN

| oner al kyl, la oxy, | al oal kyl C&?R%g , ) RZ4mi s,

| ower al kyl ; i V) et her N t a noiNgriet ).ng one of
the fol | ow ng uct ur es’ A R RZ1 Rz1 HN\ / REL \NA / H \N

RZ1 ' “H~N"'H 20 42 WD 2006/'636266

PCT/ US2005/ 025340 wherein X i s hal ogen, RZIA is hydrogen, halo -
| ower al kyl, | owaherginkbgyA” Em@mﬁlﬁyoiéIa®me@Pe§e§@§¥&%}Cq%?og?mlS%gﬁ?lgcll\lbvver

o g R e el ONA kg, o & vamgate
RZ1 ' ~N Rz 1gdghid or unsiRaratdd\s- do 6-meniRiéded ring dompiising A4 i@i¢ynatoms selected
from N, O and S; m is an integer from 0-6; and each occurrence of R% s
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyDheteroaryl, -OR?, -SR”, -NR™), -SONR?),, -SOR-C(=0)N(R™),,
halogen, -CN, -NO,, -C(=0)OR%, -N(R®)C(=0)R? or _NR®)SO.R?; wherein
each occcurrence of R?? and R% is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl, acyl; or any two
occurrences of R%, taken together with the nitrogen atom to which they are attached
(e.g., N(R?%),), form a substituted or unsubstituted heterocyclic moiety; and R# is
alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or -(alkyDheteroaryl; and wherein any
two adjacent occurrence of R%! may form a fused 5- to 6-membered aryl, heteroaryl or
heterocyclic ring;
[0181] cxi) -L*-Z together represent a moiety having one of the following
structures:
///7(RZ1)m ////?(Rm)m
/—Het\\ J /H—Het\\ /
1-2 1-2 :
wherein the “A” cyclic moiety is a 6-membered aromatic ring comprising from
0-4 nitrogen atoms; each “Het” moiety independently represents a fully or partially
saturated or unsaturated 5- to 6-membered ring comprising 1-4 heteroatoms selected
from N, O and S; m is an integer from 0-6; and ecach occurrence of RZ' is
independently hydrogen, lower alkyl, lower alkoxy, -SO,R#, halogen or -CN;
wherein R is lower alkyl;

[0182] cxii) 127 together represent a moiety having one of the following

structures:
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HN\ / RZ1 yHN H\H\N O wherein Rz' is O, F, nethyl or CF3; and RZ2 is

hydr ogen or nethyl; and/or [0186] cxvi) -L2-Z together represent a noiety
havi ng orwoabogidse2ébol | owi ng structures: N zi  7~N\ / PRTiUSBDOSH23N R H H
wherein RZI is O, F, nethyl or CF3. [0187] It will be appreciated that for
each of the classes and subc| asses described above and hepein, any one or

nore occurr eR&es b)(pﬁmat RE or /an%b)al [ Bﬁatr RZYind@Ren Nj/yﬂzbe

substituted or N i tuted, Nyl i@ or acyclNc\ [#near or Prawched,
sat ur at ed or\pﬁs at ed arsfd/éns one or ngY Ur r encess; i
het er oaryl , cyc oal i phati c, cycl ohet er oal itbhati ¢ may be $ubstituted or

unsubstituted. [0188] The reader w | aI SOREPpPr ec| at & t hat? any—a
? /) -t gh/gxzi

possi bl e conbi nat' ®&)m t he varigk (%s)mdesw
above (e.qg. P\ L1, L2, '1, Y a \
part of the,:r" aveption. ThusiyThe | nventidn orrpasses an

conmpounds of fornula I gener“at ed by taking anyo possi ble per
variables Rl, R2, L1, L2, X1, X2, Y and Z, and ot her

vari abl es/substrtuents (e.g., Rx1, RX2, RYI s, further .defined
for R, R, Ll wherein ixan igtegergirom Qrds E?‘i%%‘é?urrrﬁn‘f% z’f ghr %?u’é‘ﬂemfl tL?bove.

[0189] For gg%r{i ealr nﬁ@{%ggﬂk%%?qo@éﬁ% QWS’?D Eﬁr L(@jyygﬁetg ilowPin i) -

tati on of

t hr ough CXVI e corrpounds la 'l vvherel n: 43 WO
2006/ 0362663Ré?r/ USoB5, OZERMRZR] +SOMRZ FA=EYRUR d;yahdogfm,trQ)N aNgah | -

alkenyl . al kynul 8y olsabiovl oy evcl oal kenub.chel sLanl b o hsteraaldieny
-(al kyl ) het L bR géﬁ'p ToWRPt aNGR! KlkAr Héteﬂralkydh T, 0akteydarfiet e(raﬂ@l))dfy,l R is

hydr ogen, cyano, nitro, or an al kyl, kenyl , al ky né cycloalkyl
cycl oal keny[alkjrielteee*roaﬂykyt aC}ﬂetaedMiek@mWY t\ﬁ‘eﬂélra@%ﬂt I@Wem@h@f r oEp¥ fgrm

aryl, hetero al k (het eroal kyl)aryl or
(heteroal k¢l ?%&Sef%g %%Féw hegH g %rhe;g&%% IXEP%( . wherein RX2A is
hydrogen, had@agn. E%aN0-LNF! foether repheseht ! moieayt keviyk, omr &y thel following
cycl oal kyl, cycl oal kenyl, heteroal kyl, heteroal kenyl, heteroal kynyl,

het er ocycl yktruetpsels:; het eroaryl -(al kyI yaryl, -(al kyI ) het eroaryl,

-(heteroal kyl )aryl or - (heteroal kyl ) heteroaryl noiety; BZ is WL Al KI -
wherein WL is O or NR "1, whe RwlRZ{s hysgpgen, RZQI Ky het er oal kyl, aryl,
heteroaryl, -(alkyl)aryhs @ 12) het'mrdar y)—u a(il Rkl is a

NS

RN ?éN N RZt .\N N

*’S\}RB Ay J:Q e

wherein RZz is hydrogen or lower alkyl; each occurrence of R? is

independently hydrogen, halogen, -CN, lower alkyl, lower alkoxy, lower haloalkyl or

-S OZRZ4; wherein R% is lower alkyl;
[0184] cxiv) -L2-Z together represent a moiety having one of the following

structures:
RZIA

RZZ
RZ!

HN———j; :>_RZ1 HN R?! HN
?’\/k\N f\ﬁ/k\N RZ1 & \H/A\N ; /L
N=— HN
Wi OQ AR\
‘\;\N/A\N r‘J‘-\u/k\N
H
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substituted or unsubstituted Cl1_6al kyl ene or C2_6al kenyl ene chai n wherein
up to two non-adjacent nethylene units are independently optionally

repl aced W9 20650366, - CO02-, -C(=0) C(=0 -, -C(=0O NRLI A- PCTOSLe0E)N25340

-OC(=O NRLI A-, -NRLIANRLIB , _ NRLIANRLIBC(=0) -, -NRLIAC(=0)-, -NRLIACO2-,
-NRLIAC(=O NRLIB , S(=0-, _ S@2-, -NRLIAS02-, -S02NRLIA-, :

- NRLI ASO2NRLI B- pwh&ein XSis, halogen\R7Ads hyfiesgeinhalegesnh -6Ne dovemalkybloweri A and

RLIB is independently h gen | ., het epzoal ky| t :

aromati c, H&Oé)”oqul‘gg%ﬁ e pﬁ{@( wherel :O}Nﬂ%fiilkpﬁéf gg)yﬁﬁ?ﬁ%d,&i‘?en

- NRL2ANRL2B: gRr;igyolNRuBC( =0)-, - NRL2AC(=0)-, -NRL2ACO2-,

- NRL2AC( =0 f\ll‘:gL“f -, - NRL2A§02-, - SO2NRL2A - NRL2ASO02NRL2B-,_ or .

subst i t ut ef0I85] uns sy i t-Lt-Edtogethen|rkyieesné masty ehgviah phe id e pfpllgwing
interrupted with at |east one nitrogen atomwherein up to two non-adj acent
net hyl ene dHP§'WSi e i ndependent!y optionally replaced by -C(=0)-, -Q02-, -
(=0 (=0 -, -C(=O NRL2A , -0OC(=0-, -0OC(=0)NRL2A F* NRL2ANRL2B_ _  ANRL2B
L2A L2AC02-, - NRL2AC( NR L2B NRLZ 0)-, -N -, - NR:, /Stx0)-, -
SC2-, - NRL2AS02-, HN@@@@@_, HNRIR ASp2RIRL 2B RS, o™ A
wherein each Fg:c\glgr of Rl (o tdependently hydrogen, al kyl,
het er oal kyl , eterdcyclyl, atomatic, Phet er'bar omati ¢ or dctyl; Yis a

saturated or unsaturated cyﬁl ic ring syst optional| ri si ng one or
nore heteroatons selected fr S, N ang isS.,an/a al kenyl , al kynyl,
cycl oal kyl, cycl oal keny'l"‘f@'oqa] kyl A’@oa e et er oal kynyl ,

het erocycl yl, aryl ore*’\,trelﬁg oaryl mj%(\gty.N 44 WO 2006/ 036266 )

PCT/ US2005/ 025340 [01%90] O her exenplary conbinations are illustrated by
conpounds of th h&%'i{ R RLISHOGEAYPS: Epd BR@ORET XYliiogh Pkt sbaispounds
havi ng the structure (and pharimaceuti call y acceptabl e derivatives .
thereof): V186N K1,okvi)y' Z. VM, togdtherYrepregent-p mpiefyl hiving ong efpthenfollpying)
wherein RL, L2, Y and Z are as defined generally and in classes and

subcl asses SUNEIEFH: WL is O or NR'1, where RW is hydrogen, |ower alkyl,

| ower heteroal kyl, aryl, - hetero |, -(alkyl)ar - za}l kyl ) het eroaryl or
acyl; and ALkl is a substitutg Qr p gRsubsti t'Ut e —06al kyl ene or

C2_6al kenyl ene chain V\hererig\n WO nonss n nmet hyl ene units are

i ndependent|y optionally repl adeéd by -C(=O -H -C02-, -

wherein R?! is CI, F, methyl or CFs.
[0187] Tt will be appreciated that for each of the classes and subclasses described

above and herein, any one or more occurrences of aliphatic or heteroaliphatic may
indepenndently be substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated and any one or more occurrences of aryl, heteroaryl,
cycloaliphatic, cycloheteroaliphatic may be substituted or unsubstituted.

[0188] The reader will also appreciate that any and all possible combinations of
the variables described in i)- through cxvi) above (e.g., Rl, RZ, Ll, LZ, Xl, XZ, Y and
7, among others) are considered part of the invention. Thus, the invention
encompasses any and all compounds of formula I generated by taking any possible
permutation of variables Rl, RZ, Ll, LZ, Xl, X% Y and Z, and other
variables/substituents (e.g., RXI, RXZ, RYI, R% etc.) as further defined for Rl, Rz, Ll,
12X, X2 Y and Z, described in i)- through lii) above.

[0189] For example, an exemplary combination of variables described in i)-

through cxvi) above includes those compounds of Formula I wherein:
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C(=0C(=0 -, -C(=ONRLIa"-, -OC(=0-, -OC(=ONRJ'"A-, -NR'IANRIIB_, -
NRLI ANRLI BC(=0O) -, -NRLIAC(=0) -, -NRLIACO2-, -NRLIAC(=O NRLIB_, _S(=O-, -
S2-, - NREOASEEA36266 SO2NRLI A, _NRLI ASO2NRLI B-, -0-, -S- PCOrUS200RI0RF340
wherein each occurrence of RLIA and RLIB is independently hydrogen, |ower
al kyl, I ower heteroal kyl, heterocyclyl, aryl, heteroaryl or acyl. In
certain enmbodi mrit4s Hhe halopeant ¢yanoeneitopasisyk alkenylonpllsmyls edentked

directly ab ith th iso that: (i i (i) f
conpounts - Grelra by Ry deteprbsivg s b Beisr oy o blebus 'y
as defi ned: a%'y(laja rl%a}llégl)ﬁfﬂgoérﬁ[ thﬂé?t%‘ll@ﬁ%g{rltdr)l(tiéﬁgrb&llaﬁlbﬁeyerswys;t| t ut ed

aryl, carbo moer ed monocyclic erocycle; ALkl is -N=CH . (iil)
the fol l owi ng gRFupbydtogernhabegem: cxineuniteon ebaw pyh alkgayl akynybyeygeplsylar e

h opti |l tituted phenyl: L2 is - - - :
20t bR e T e R o oo,
H, Cl_4al kylyxyParyl, 4084 DRklar; -(@SehsarieyIRay kot - (HendoRkyheserblaryhiniopitgt i c,

het er oal i phati'c, la_i icyclic, heteroalicyclic, aromatic or heteroarornatic;
and Rl is hydrogderis Shal ogen or alkyl; (iv) the follow ng groups do not

occur sinultanequsl y asxsefj.ned: ALK 1 S; = e Geiky1Y 1S

phenyl or L2 isgglﬁ)_: O,’%grgiel} iﬁétR 5%h¥€ro%?r§||ﬂ%%%}:ag%ln_l4h’al (?gl kyl or

C3_6cycl oalayhyl, anémRl dyslohkanoggiioalked ydgheteonlk§l, . headriglkenyd sharodBPeyl036266

PCT/ US2005/ 025340 (v) the foll ow ng.grqups d&hnot o}gcg( fei%%lqg%lﬁousl y as

defi ned: Whaferacyclyl, @ghzhetereprylne@iaipryl, wlybbnterpard, phgierqsfaglaryl 9t~ v i

phenyl , or LS - cycl oal kyl, heterocyclyl, aryl or
Gyt HREL

het er oar yl " hal ogen, Cl_4\%l kyl or Cl-4alLkoxy; LIl is
-NHCL_6ai kyl , - TOGh B8l lalk,-; MAGTei6HT 65 bk WR O wheet Rohds dydmigrisl alkyk, j s
cycl oal kyl, aryl, heteroaryl or terocyclyl . L2-7Z s -X-K X 1s
-NR-, - C( :@qulklelaﬂl’:%?@%garS]@Z@gy qryf, N&@&Dh‘%{?{a qrsacég_fg;g/‘@%o%él 2%<y| ,
mor phol i nyl,  oheRylor REEEYihfda4d ilyldie oPOsRNtdaglca|ckhaiyWheréini up td tweo
foll owi ng groups do not occur sinultaneously as defined: L1 is - NR(CR'

)1-2- or - QoBRIdjactat2mettiydenei wnits jage Mmydependantly Giptipapity [replased by kG&&‘;Q)(-m, NH2
or -Cl1_4al kyl NH; LIS~ H 1adal kyl (Y il LiAa_t hijgbiyw\pLfrur anyl ,
pyrrolyl, %é%’i g};F%}&?%)?ﬁ 69{{_,85%1(:2’01 y é,"or}w %@?Moxah%?l , N’ﬁﬂ azol yl,
napht hyl , bepeNRLEyLO)-, bamAdfaramy| NRAMYAQ), -NRIAGEOWNR"'P50§G0e) + nyl

' linyl; L2-Z i'§ - SN 8Gygl oal kyk, -S 02N(C3 | oal kyl ) 2,
01 36) NACS. 0. PSBIESPror-SOaIEY K O RGRTIRA oy Py or a1t 1 1) B

ol bgen % P PR I0 R L5 UK CoRChUEbohaBmf hingth, Byl edulepgen.
i s hydr ogemetdrdeybiyfl katbmatid, béaenparonvaticsorpleghy| ; L2-Z is a Cl-12alkyl
saturated or L2 is -C(=0)NRY*2., -OC(=0)NR"?A-, -NR*ANR™®., -NR"*ANR'*’C(=0)-, -
NRAC(=0)-, -NR*CO,-, -NR¥AC(=O)NR'2., -NR"*S0,, -SO,NR"™%.,
NRLZASOZNRLZB-, or a substituted or unsubstituted Cj.galkylene or C,ealkenylene
chain interrupted with at least one nitrogen atom wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -CO,-, -
C(=0)C(=0)-, -C(=O)NRA., -0C(=0)-, -OC(=O)NR"*-, -NR"ANR".,
NRZANRIBC(=0)-, NR¥AC(=0)-, -NRYACO,-, -NRPAC(=0)NR'-, -$(=0)-, -
SO,-, -NR450,-, -SO,NRYA., -NR?ASO,NR'%E., -O-, -S-, or -NR***-; wherein
each occurrence of R¥** and R™® is independently hydrogen, alkyl, heteroalkyl,
heterocyclyl, aromatic, heteroaromatic or acyl;
Y is a saturated or unsaturated cyclic ring system optionally comprising one or
more heteroatoms selected from S, N and O;
Z is an alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, heterocyclyl, aryl or heteroaryl moiety.
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unsat urat ed hydrocarbon chain optionally including -NR- and optionally
substituted w th hal oCl-al koxy, C3-8cycl oal kyl, C3-8cycl oal kenyl ,

Cl- 4acyl ,wphewmsyie6 phenyl or phenylthio. [0192] |n cer trarrSeoboeisaent s,
conmpounds of the invention have the structure (1A) or (2A) bel ow

Cl-6al kyl YL~Z NH Cl-6atkyl~Y.L~Z NH RL S NRL -(S: Nor (1A (2A

wher ei n” t h¢01¥D] 6al ®iter nexeatpjargayoEnSions | muéhJSUﬁtednbYlb@QmEQ]@éﬁi.o'% ®103] In
certain embodi nents, con%ggnds g%he i nvention have the structure (1B) or
(2B) bel owlfolg g serpRiRsddbEBERATY {US2005/ 025340  C1- 6kyyl\ L~ 0 1-6al kYl YL
' *1z Y Z [ﬁijﬂi I &n{pouﬁdé\lhﬂ{'ing the sthufe@nd piaingdeutibalyGlecepthbyel

noi ety may be Substittued or unsubstituted. [0194] In certain enbodi nents,
f or conpounksivefivéischexdofle (1A), (1B), (2A) and (2B), the Cl-6al kyl noiety
is a substituted or unsubstifuted C2al kyl noiety. In cgifaie exenplary
embodi ments, the Cl_6alkyd' nol ¥y T3 - CH2CH2-. [019%] I1. YCongounds havi ng
the structure (and phar eutically acceptable _degivatives thereof): 0 0

L11-Y-N1-kG2 Z Li/¥4\ ZNwW RW2 N N R Rkt NJ or SN (3) (4)
wherein R1, L1, YRan cé as defi nedo ener al | in classes and
subcl asses herein; & is absent, 0 or NRG2; and and R& are

i ndependent |y hydrogen, |oggr alkyl, |ower heteroal 1, aryl, heteroaryl,

et i O encomprsEes Rk COMsh et SLBR bUe Pettd 1 Sarses and ubeassOS
herein; W' is O or NRY!, where RV is hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyDaryl, -(alkyDheteroaryl or acyl; and Alk; is a substituted or
unsubstituted Cjsalkylene or Cs.galkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -CO-, -
C(=0)C(=0)-, -C(=0)NR"A-, -OC(=0)-, -OC(=O)NR"'*, NRUANRME.
NRUANRMBC(=0)-, -NRMAC(=0)-, -NRMACO,-, -NRMAC(=0)NR"®-, -S(=0)-, -
SOy, -NRMAS0,-, -SO,NRUA-, -NRMASO,NRME., -0O-, -S-, or -NR"'A-; wherein
each occurrence of R and R™® is independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl. In certain embodiments, the
invention encompasses the compounds described directly above with the proviso that:

(i) R'is not Q', Q” or Q*;

(ii) for compounds of formula (2), the following groups do not occur
simultaneously as defined: R! is Qs; Y and Z are independently optionally substituted
aryl, carbocyle or 5-membered monocyclic heterocycle; Alk, is -N=CH-.

(iii) the following groups do not occur simultaneously as defined: Y and Z are
each optionally substituted phenyl; L2 is —OCH,- or —~0SO,-; W'Alk; is~<OCH(R)-, —
OCH(R)-Cy.alkylO- or ~OCH(R)-C1.6alkylC(=NRy)- where R is H, Cy4alkyl, C;.
shaloalkyl or Csecycloalkyl and Ry is H, aliphatic, heteroaliphatic, alicyclic,
heteroalicyclic, aromatic or heteroarormatic; and R! is hydrogen, halogen or alkyl;

(iv) the following groups do not occur simultaneously as defined: WALk, is —
NHCH,CH,- or -OCH,CH,-; Y is phenyl or L? is—C(R)=N-O-, wherein R is H, C;.
salkyl, Cy.shaloalkyl or Cz.ecycloalkyl; and R!is hydrogen, halogen or Cj.salkyl;
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above with the proviso that: (i) RLis not QL, Q2 or @; (ii) the follow ng
groups do not occur simnultaneously as defined: & is absent; L' is -OCH2-,
-CH2O-, -WORp@hHBe206r - CH2ZN(R) -, wherein R is H or Cl-8alrkylus200si03534phenyl ;
and Z is a 5-10-nmenbered cycl oal kyl, heterocyclyl, aryl or heteroaryl; and
(iti) the follow ng groups do not occur S|nultaneously as defined: Rl is
hydr ogen, hal ogev), th€lollstiky Igrcmllps @m mabMy;mullaHpQUSMmlde@aP@yW Alk; is -

- OCl1- 6al kyl, - NHC1 6het l,

aryl . ﬁetép@am CorNASEERocyRrsin Reb 1 ot CaluE $ait Shenyl B AKCAREIEY

rmrphollny chlo%h?mwe%&@iﬁyalrymhewlcz 3al kenyl [0196] I'n
'S

certain e NHC( =
~NHO( =0) N n(vz:lézth g ﬂnyémlgontl hdoges, m}bﬂmfdgl @ﬂk@m Irln’vs H&wﬂg% ~the

t t 4 0 6 O
L1 v ez L DRt i e Bl o O AR YR SRR R MR,
[0197] 111 o ﬁete}f&?a 98 Lﬁazvisngxrﬁ’favﬁdré xcisurl\eR(, aﬂ&@bi&HFr&Mﬂﬂ(ﬂ) - 38O, NH-
accept abl e deriva

i ves thereof): ) N
RW2 Rw2 N @V\MHW&OlemR/‘ s Gs mpydpaékm morleh;)lmyh) gm“@'ﬂgzhefh‘lg aﬁylv"fand z
are as def| g gﬂ%: iy and in classes and subcl asses herein; and R, e3
and Rw4 aré’ JJ b |y hydrogen, |ower alkyl, |ower heteroal k){l

het erocyclyl, aryil) theefob@aigy roups db k‘l}dt)(ﬂ:myﬂ snmmaiﬂcyilélheﬁseddfmegli Loris acyl .
In certain enbodlnents the inventjaon se scrlbed
directly APRAER hiot ﬁfrﬂ@%r)wﬂét@rqnhgtls ¥ r))g%%fl aﬂ@@ %43?%)‘ %@\?ﬁ
—Ci.4alkyINH; and R* is H or Cigalkyl; Y is phenyl, thienyl, furanyl, pyrrolyl,
pyridyl, pyrimidyl, imidazolyl, pyrazinyl, oxazolyl, thiazolyl, naphthyl, benzothienyl,
benzofuranyl, indolyl, quinolinyl, isoquinolinyl or quinazolinyl; L>-Z is —SO,NHC3.
gcycloalkyl, —SO,N(Cs.scycloalkyl),, —C(=0)NHCs scycloalkyl or —C(=O)N(Cs.
scycloalkyl),; and
(viii) the following groups do not occur simultaneously as defined: R' is
hydrogen, halogen, nitro or Cy.salkyl; L! is -NRC;.¢alky/l- or —OCj_galkyl- wherein R
is hydrogen, Cj.alkyl, Cigacyl; Y is phenyl; 12-7 is a Ci.;palkyl saturated or
unsaturated hydrocarbon chain optionally including -NR- and optionally substituted
with haloC;4alkoxy, Cs.scycloalkyl, Cs.scycloalkenyl, Ci.4acyl, phenoxy, phenyl or

phenylthio.
[0192] In certain embodiments, compounds of the invention have the structure
(1*) or (2*) below:
Cq-galkyl 2
salkyl 1-6 ~. -
NH— T y\Y/Lz\Z NH™ YNz
I R’ I
N N/) or S N/) :
(1% 2%

wherein the Cy_galkyl moiety may be substittued or unsubstituted.
[0193] In certain embodiments, compounds of the invention have the structure

(1®) or (2P) below:
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(i1) the foll ow ng groups do not occur sinultaneously as defined: (Rn3, R
) is (HH, (F,F) or (H Cl 4alkyl); L' is -0OCH2-, -CH2O, -N(R) CH2- or
- CH2N(R) -wo 2883668 R is H or Cl_8alkyl; Y is phenyl; amrdTAIS2@s5M25340
5-10- menbered cycl oal kyl, heterocyclyl, aryl or heteroaryl. [0198] In
certain enbodi nents, conpounds of the invention have he Structure (5A) or
(6A) below 0 0 L1~Y-NG&ib#tkyA L1i¥ LN HHHS ~N B R'i\g N J or
S N (5A) (6A) [0199PTV. Conpo!mdéz havi ng the strgcture (and
pharmaceutically g t abl e derivatives there g WO 2006/ 036266
PCT/ US2005/ 02 2- S 2 J2-J\ L\ L1 J~~ Bi I(B 1)g N(RYl)g 1 NRL N
or SN (7) (8) 5 n gis an integer from052;NRL, L1, L2 and Z are as
defined generally and in.classes and subcl asses her ei and J1, J2 and J3
are independently 0, S, R) NRYL or CRY': wherein eacﬂzaccurrence of RY1l is
[ ndependent ly h I bere@ay! . -(al kyl)aryl
~(al kyl ) het eﬁcﬂgryﬁ'&‘e%é%yl“%%gh%b%{é%s%ﬁw’”m R12R03 1 CLZ0 NRY2RYS,
haI ogen, (F()ll94r] NO2In céﬁ(aﬂD):ﬂRM&unentsN@RY@ﬂ(w@)iRVB formasee (1K), E¥Qcmdr ence

f RY2 and d dent | t | kyl
S R R Y e R o
t aken toget ggﬁgw &Frrféhttsrt%g@ AkPméiety whcehCcHhey are attached forma

rocyc

5-6 menber e Icring. I'n certain enbodinents, the invention

enconpasseg0198] colpoun@Gempesnds bhaviug r éee | stragiove (and hphamgeeRticallyt hat -

(1) RL is not for compounds of fornmula (8), the
fol | owi ng G¥§ §b]&%"ﬁ’d’f‘t‘%"cﬁ5‘&re ‘mul t aneously as defined: RLis @; Zis

optionally substituted aryl, cafbocyle or 5- nenbered nonpcyclic
heterocycle; LI is -W|\|=C|-}Y\V\b,éll’\8)/3is 0 or NR wpeY\ef'\l G/Z
N 2 L 2

L I Lw2
RW2 R
\ N or SN ;
3 (€))

wherein R, L!, Y and Z are as defined generally and in classes and subclasses
herein; G is absent, O or NR%; and R%Y? and R®? are independently hydrogen, lower
alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, ~(alkyl)heteroaryl or acyl. In
certain embodiments, the invention encompasses the compounds described directly
above with the proviso that:

(@) R'isnot Q', Q* or Q°;

(ii) the following groups do not occur simultaneously as defined: G, is absent;
1! is ~OCH,-, -CH,0-, -N(R)CH,- or -CH,N(R)-, wherein R is H or Cj.salkyl; Y is
phenyl; and Z is a 5-10-membered cycloalkyl, heterocyclyl, aryl or heteroaryl; and

(iii) the following groups do not occur simultaneously as defined: R' is
hydrogen, halogen, C;.salkyl or C;.4alkoxy; L!is —NHC.¢alkyl, —OC;.¢alkyl, -NHC;.
¢heteroalkyl or —OCygheteroalkyl; Y is cycloalkyl, aryl, heteroaryl or heterocyclyl; G?
is absent and Z is Cs.jocycloalkyl, morpholinyl, phenyl, phenylCi.4alkyl or phenylC.
salkenyl.
[0196] In certain embodiments, NR")C(=0)G,- is -NHC(=0)-, —NHC(=0)O-,
or -NHC(=O)NH-. In certain embodiments, compounds of the invention have the

structure (3*) or (@*) below:
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Ris H Cl1_6alk(en/yn)yl, C3_8cycloal k(en)yl, aryl,

hydr oxyCl_6al k(en/yn)yl, C3_ 8cycloal k(en)yl-Cl_6al k(en/yn)yl or acyl.
(1i1) thewbabdensbzsg gr oups do not occur sinultaneously asTasbéosees34el is -
NR(CR')1 2- or -Q(CR')1_2- wherein Ris hydrogen, Cl1_4al kyl, Cl_4al koxy,
OH, NH2 or -Cl_4alkylNH, and R" is Hor Cl_4alkyl; (RY1)qg Ls thienyl,
furanyl, pyrrolyl, inmidazoly@ oxazolyl or thiazolyl; L2-Zbi S

- SO2NHC3_8cycl oal kyl , - é\ Heycl oal kyl )2, - C(:L . <foal kyl or
-C(=0) N(C3_8cycl oal kyl [[9200H I n certain enbodi nepts, Honpdunds of the

i nvention have the ure (7A) or (8A belo’/ SWO 2006/ 036266

PCT/ US2005/ 02534 /NLZ RYL N L2 J, ~z XR't<s 13 NN RLJRLJIN'Y
N (7A) (8A) [020 N“"Conpounds havi ngrt he stréctide (and .
pharmaceutical ly accep%%gle derivatives thereof): (R{%éq 4 (RYi)q J4 ~
L2 2L J6L\zL JJ Z JS~-NN R RL Nor S ) (10) wherein q is
an integer 0- $i1. R .Cdn afvingd" thedstidefiiree afie N phatthiceatidally n

cl asses ano[hgmcl aglsll'es k%dggl?%@gngﬁgaga\w and J6 arg indgpendently Nyor
CRY' ; wherziceptablelderivativesthereofl: RY1 i s i ndependently hydrogen, alkyl,

het er oal kyl, aryl, heteroaryl ’RW3( wWayl )aryl or -(al kyl)heteroaryl, -OR Y3,
-SRY3, -NRY2RY3, -S2NRY2RY3,Q %Sg‘c ) NRY2RY3, hal ogen, -CN, Q NO2,

-C(=0) ORY3, -N(RY2) C(=QRY i-n each occcurrengeY RY3 is

i ndependent |y hydrogeh, lover alkyl, lower heteroalkyl, Aryl .,heteroaryl,
-(al kyl)aryl, -(al qt eRoar 1 or acyl, or RY RAYS Rk En t oget her
with the nitrog \atbm/ 0 which they are att&chd or/Jna 5-6 nenbered

het er ocyclic ring. NEertai n enmbodi nents, the ifivehfion enconpasses the

® (6)

wherein R!, L', Y and Z are as defined generally and in classes and subclasses

2.

RYl1

herein; and R%?, R"Y? and RY* are independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl. In
certain embodiments, the invention encompasses the compounds described directly
above with the proviso that:

() R is not Q!, Q% or Q°; and

(ii) the following groups do not occur simultaneously as defined: RY? R™)
is (H,H), (F,F) or (H, Cy.salkyl); L! is ~OCH;-, -CH,0-, -N(R)CH,- or -CH,N(R)-,
wherein R is H or Cjgalkyl; Y is phenyl; and Z is a 5-10-membered cycloalkyl,
heterocyclyl, aryl or heteroaryl.

[0198] In certain embodiments, compounds of the invention have the structure

(5*) or (6*) below:
0O 0
L1/Y\N/U\N/\Z L1/Y\)J\N/z
H H H
S XN Vi XN
R! | R |
\ N/) or S N/)
(5% (6*)

[0199] IV. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):
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conpounds described directly above with the proviso that: (i) RL is not Q1,

@ or B; (ii) the follow ng groups do not occur simultaneously as defined:

L' is -OGM2-2000032186, - N(R) CH2- or -CH2N(R)-, wherei n R iPESTHSo00501538@l kyl ;

J4, J5 and J6 are each CRY'; and Z is a 5-10-nenbered cycl oal kyl,

het erocycl yl, aryl or het eroaryl (tii) the foll ow ng groups do not occur

si mul taneously as defi ned:J234) gﬁ and J6 are each CH, L2 {ANHCH2CH2- or

-OCH2CH2-; and L2 is- C|(_ . Wherein Ris H Cl1_ aHSQ)/Clﬁzhal oal kyl

and7R1 T\sx rogen, hal ogen or Cl al ky*l\/ F( ) t he

\ﬂccur i \ul t aneousl y as ( 5 and J6 are

each CH, L' i s ( )

where Ris H Cl1

OCH(R) - A _6al kyl ORt (R)- Cl 6a1ky1C( =NR, t) -
- Cl4ha| oal kyl or. C3_6cyckoa kyt and R |s H,

aliphatic, 50 WD 20067036266 PCT/ US2005/ 025340 het er oal i phati c,

alicyclic, heteroalicycliqyyaromatic or het er oar oma(S)c Zis optr onal |y

substi t ut ed phenyl; L2 is -OCH2- or -0OS02-; (gg/fd gg g,al ogen or

al kyl; (v) for odrepdundsanintggss foru0218), Lt Hear%lra&fx‘mn Bed gy occur

si mul t aneousl| %Bas dﬁ%l'é@ﬁgpes%er&ﬁ B I, an&%;%%e gpre%gh hs, @R\NRYIZOII S

optional ly™§ ¢arbocyl e ‘or ed nmonocyclic
het er ocycl esRr¥@Nghdrein &cﬂ\bcé\lﬁf@dce vhay Irsmn\lépesnd&ltlyr hydiiogmm@kk&l freRréagk i,

Cl_6al k(en/yn)yl, C3 8cycl oaﬁvy;en)yl 3k( %gylg%yl

C3. 8cycl oalakﬂeri)equ@ﬂ 6 RIky DAY ngiyi-C aélfylﬁl%qmaré’ roups do
not occur yapeousl| }:ﬁierb veed: ) Rooks hmstr ogqm@ hal,g ORE?E, 4al kyl or
Cl_4al koxy; CE;I{J}% sﬁ- NHClé%_Q? R OCthz(i) kyI -N CI 2r;;;filteroal kyl or

- OC1_6het emmYR)d(rom“z wBereﬂ(- Richwoecairénces d‘ﬂRR a@@ Hs , indepqudenatly) - |

- SO2NH- - NHSO2- d Rx | | ,
phenyl Clozlél}’klmge@r %?V@ﬁyla@% 3%&78??; ete%&?;‘rﬁ( t?{gp r%‘lef)réa@ 1 g@ﬁ(&g %o Tot
occur siml Eﬂc%@é{éxlo}éﬁﬁ%rda%cgl Qﬁ‘k”'—and‘ RY1 tabiB %%é}lﬂmﬁmmthe %D dtodhr torher ei n

or C3 6cyc| oal kyl ;
foll owi ng groups

R is hydrogen; koxy, OH NH2 or j4 (RY1)G -Cl 4al kyl NH;
and R is Hvlich Qbe _ﬂaﬁrbyht;tachdcﬁ fosmpraeﬁyd mwb@ra@rhetﬁyrr%dypg & YRR nyl ;
L2-Z is - SO2NHC3 8¢ 0

8cycl oal kyle"'gér %3@ é)%? %’é’}?gle&ﬁ?@%% |d>g<)%e%%ge?ak¥g§?ﬁ8méer oups

do not occu\g,ltmﬂyﬂr@,ﬁg@gm{sl y as defined: R’ |s hydr ogen, hal ogen, nitro or
Cl_4al kyl; L' is -NRCl Ga!wg of -OCl_6al kyl- wherein R is hydrogen,
Cl_4al kyl, CI. 4a(a:)yR ispgt Q amd236 are each CH L2-Z is a Cl_12al kyl

o et o7 una i SRS REAEIISD GELLgBbly g s and
C3_8cycl oal éiﬁiﬂ}fhneoﬁély‘h@@iﬁfme@lﬁn@ﬂs yA mrm@nyhalkyrsqungpkltanylocarpmpr fn
certain enbr%grlnggrggl Smon%gjrrrcrl)lcéuhré?esrog}fcle tl@ n%e&t IC%P w%ere \R’rll(sa o Nﬁt, Wherein
R is H, Cigalk(en/yn)yl, Csscycloalk(em)yl, aryl, hydroxyCy.salk(en/yn)yl, Cs.
scycloalk(en)yl-Cyalk(en/yn)yl or acyl.
(iii) the following groups do not occur simultaneously as defined: L' is —

NR(CRY);.2- or —O(CR");»- wherein R is hydrogen, Cysalkyl, C.4alkoxy, OH, NH; or

§\J2*J1 .
&

—Ci4alkyINH; and R* is H or Ciqalkyl; R g is thienyl, furanyl, pyrrolyl,
imidazolyl, oxazolyl or thiazolyl; 127 is —SO,NHC;3 geycloalkyl, —SO,N(Cs.
scycloalkyl),, —C(=0)NHC;.scycloalkyl or -C(=0)N(Cs.scycloalkyl),.

[0200] Tn certain embodiments, compounds of the invention have the structure

(7*) or (8*) below:
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(9A) or (10A) below. (RY1)9 L2 (RY1)QL2 L11 / L1/ SNRLRL N or SN
(9A) (10A) 51 WO 2006/036266 PCT/ US2005/025340 . [0203] In certain

enbodi mrenwe,20maspwands of the invention have the struct ece/use@Bp233n0 ( 10B)
below. (RY1)M \ L\ (Rvl))Ng \ L\~ Z1I , I L1 L1 RLI NRL/ I J Nor S
(9B) (10B) [0204] VI. Conpounds having the structure (and pharmaceutically
acceptabl e derivatives thefeofN):142-J1 j2 J1 W RA kN L22M' - Al k1~ L~ R1
SN (Ryl)g RL N (Ryl)g J SNNY{1Dz (12) J4 (Ryl)q 4 Ryryq WL, Al k1~~ 2

W_-Alkl~~ 2 J~5 s~ LIZLI§6 ZS NI NRLN | SN or SN (13) (14)
wherein R, La and Z are gs defined generally and jn classes and subcl asses
herein; WL is O or l1\| Rre Rv'1 is hydrogem r al kyl, | ower
het er oal kyl, aryl, R og&yl . -(al kyl)ary®, | ) heteroaryl or acyl;

Al k1l is a substituted or Nunsubstitut e Cl_6al la/l eMe or C2.6al kenyl ene
chain wherein up to two no(gAfldj acent (8%)

[0201] V. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

L‘/J'5\J6;)—— "2 L1/J\J67 N,
N or S N
9) (10)

wherein q is an integer from 0-3; R!, L!, L? and Z are as defined generally and
in classes and subclasses herein; and J*, J° and 1% are independently N or CRY;
wherein each occurrence of RY! is independently hydrogen, alkyl, heteroalkyl, aryl,
heteroaryl, -(alkyDaryl or -(alkylheteroaryl, -OR™>, -SR*?, -NR**R"?, -SO,NR**R*?,
-C(=0)NRY?R™3, halogen, -CN, -NO,, -C(=0)OR*?, -N(R**)C(=0)R"’, wherein each
occcurrence of R¥2 and RY is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl, or RY? and R
taken together with the nitrogen atom to which they are attached form a 5-6
membered heterocyclic ring. In certain embodiments, the invention encompasses the
compounds described directly above with the proviso that:

@) R'is not Ql, Q2 or Q3;

(ii) the following groups do not occur simultaneously as defined: L' is —OCH,-
. -CH,0-, -N(R)CH,- or ~CH,N(R)-, wherein R is H or Cy.salkyl; J*, ° and J° are each
CRY!: and Z is a 5-10-membered cycloalkyl, heterocyclyl, aryl or heteroaryl;

(iii) the following groups do not occur simultaneously as defined: 3%, 3% and J°
are each CH; L' is -NHCH,CH,- or -OCH,CHy-; and L? is-C(R)=N-O-, wherein R is
H, Cy.4alkyl, Cy.shaloalkyl or Cs.scycloalkyl; and R!is hydrogen, halogen or C;.salkyl.

(iv) the following groups do not occur simultaneously as defined: 1%, 1° and 1°
are each CH; L! is -OCH(R)-, ~-OCH(R)-C;_salkylO- or -OCH(R)-C;.6alkylC(=NR)-
where R is H, Cigalkyl, Cj4haloalkyl or Cs.scycloalkyl and Ry is H, aliphatic,
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met hyl ene units are independently optionally replaced by -C(=O0-, -CO2-, -
(=0 C(=0 -, -C(=ONRL1A-, -0OC(=0 -, -OC(=O NRL1A-, -NRLIANRLIB 9 L1IA L"
L1A L1A MO 2bdsB36886NR C(=0) -, -NR C(=0)-, -NR CO2-, - NRrCTaASpMER025340 S(=0) -,
- SM2-, -NRL1IASO2-, -S2NRLIA-, -NRLIASO2NRLIB-, -0-, -S-, or -NRL1A ;
wherein each occurrence of RL1A and RL1B is independent|y_ hydrogen, |ower
al kyl, | owkéterdalipleativahlicyiclic,Heterpaligyclis aromatid or hferopeparafic; &ris gpjipnally i s an

integer fromQ-3; J1, J2,an are.d nde 8 wpPr CRY';
J4, 15 andsustigyied Ph‘?&é%i%bse‘g??égﬁ’fo%% a?’%%vtﬁg?’g‘?rﬁg%né?ﬁlo ce drwf?ﬁé?ﬁlée of RY1
[ ? : Edﬂ)endfnt I )(V)?y(ﬂ( QC?? undk Ko ,f(l)rﬂﬁﬂgel’(l)@L keid ,foRowing giuaperdmampt ,occur

-(al kyl)aryl or -(al ky eteroaryl, - Y3, -SRY3, -NRY2ZRY3,. - SQ2NRY2RY3,
- C( =O) NRY2RYyltaheduslyens defiped: - y, Qs;d(g:é)ﬁ @F@(éjgarqu?z%?:'é? RYSPUGRAYei n
each 52 WD 2006/ 036266 PCT/US20 0 § . ingk_ RY3 is

i ndependentg‘lﬂi?%ﬁgﬁ(?(?ﬁ' h,cargg%? %&%{e%?%é&m&ﬁ‘g@gé g%%%}?feé%la,ﬁhgt ieE,?(oar yl,
- (al kyl) ar W=cH{ whé&¥in) Weils &5 0aNR, wiierda R is 1y C Rk (emsn)RlY s sepieaikfeoldt her

with the nitrogen atomto which they are attqaqlch forma 5- menber ed
calGURDPL B

het er ocycl itylrhydgoxyGh sdktenainylefrpearivalia)yl FUHR onpasses t he
conpounds describ i ] : OV tas Qefindd: R'Signot Q
@ or @; (ii) Yﬁqégrfﬁgﬁ‘;ﬁ%‘é gﬁ%}sgrdr%ﬁgt %?L%‘)rgn?ﬂégﬁgghggvfsng gr; oups (lzlo not
occur  si mMukRgenUBlogeAsCatliyhed CiRilkiwy; 06 is ZNHE epkylon@ChyalkylbsiHCat ed

(111 Tor ostpeiaonr Okadwirmslyl ~£iie Poki SRy SgRots 6 GOl Bccur

i mul t aneoyghy-a%. 480 e o NiSODPandI Rt 196, ARIAIA encpRdTinGRY pherd) s
optionally sui)s itutéd aryl, carbocyle or %-menbered nonocycl i c

het er ocycl ghery1€14dllsyl oNpldylC{jalkenlor conpounds of fornula (13) and (14),

the foll ow ng gro do.not occur sinmyltane | efd gl 1S
optional ly subst(?"'flﬁﬁ’@dt%’&}ﬂgmﬁ grqups idé r%_c] o glliﬁl-lt%ﬁlﬁg’; ‘E‘W%ﬁl ' iLs?lE‘I:H( R) -,
~OCH(R) - C1 G Q: oPLOCGY Rhwieheif ’L i SogbRX) alkl 2. oftkosy, KIH Clkidad kyl
Cl_4hal oal ky r 6eycl oal kyl and RX is H, al phatic, heteroaliphatic,

alicyclic, heteroalicyclic, aromatic or he J&r(Bal)‘Drrati c; and Rl is
hydr ogen, hal ogen or alkyl; (v) for co indd_ef forrmula (13) and (14), the

foll owi ng groups do _not. _occ i myl taneo 9 s defi.ned: | k1. i

- NHCH2 CH2 - &1—4@%&%@@9;1‘&&3% B"zail-ggﬁfyth R) =|\A60, V\ﬁl i ’WW@@@X& kyl
Cl_4hal oal kyl ify3; 08KMEIC, a8 1d31kyil S-S DN Cogsploatigl o ge(=)NEC 4al kyl ;
(vi) for clg%nﬁ)gﬁ%ggﬁgfﬁtfzg% rruIUg (1§)%£bgnd 14) ,(b%e ?%’IGI OW Ng groups dg not
occur  si nulscpiedkigl oy -86~QR¥ (Graeycloainile] andéor- 0CH2-, or - N(R) CH2-, wherein R
's H or Cl_8al k(Y)l); th%ngll%wlir?g ?g%up% & 19 %%Eﬁ%%iﬁﬁﬂt%ﬂ@du@@' kY laefifat: s gy cl yl

aryl or

hydrogen, halogen, nitro or Ci.4alkyl; L'is -NRC.6alkyl- or ~OCj.¢alkyl- wherein R
is hydrogen, Cialkyl, Creacyl; J%, J° and J° are each CH; L’-Z is a Cippalkyl
saturated or unsaturated hydrocarbon chain optionally including -NR- and optionally

substituted with haloCj_4alkoxy, Cs.scycloalkyl, Cs.scycloalkenyl, Ci4acyl, phenoxy,

phenyl or phenylthio.
[0202] In certain embodiments, compounds of the invention have the structure
(9A) or (10A) below:
(RY1)q (RY1)q ,
I\ X "2\2 l\ XN
L Z R =
S ~ N / ~N N
\ N/) or S )
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het er oaryl ;

(vii) the follow ng groups do not occur sinultaneously as

defined: Rl is hydrogen, hal ogen, Cl_4al kyl or Cl_4al koxy; WAl K1 is
- NHC1_6alWw9l2006/03ek6 6al kyl , - NHCL 6het eroal kyl or -OCl_@hetuscaalokish) L2-Z

is -X-R'" where Xis NR-,

is C3_1ocycl oal kyl, norpholinyl, phenyl, phenyl Cl_4al kyl or
phenyl C2_3al[¢6x03y! . Invédrtain efdoliahdntiyicogponndspst te inetntoochavesthenstiiamenus| y
WA KkLis NR(CR')1_2- or -Q(CR )1_2- wherein R is hydrogen,
A5 (Kb Pelody, NH2 T53 WD 2006/ 036266 PCT/ US2005/ 025340 \ or
-Cl_4al kylNH and R' is Hgpm Cl_4al kyl; (RYl)q is @henyl, furanyl,

as defined:
Cl_4al kyl ,

pyrrolyl,

J4 (Rvl)g im dazo!?\?\\ azolyl or thiazol y)i/igl-é\?s phenyl ,

pyridyl, pyrimdyl or pyrazijpyl] L24Z is - SO2NHC3_8cyicl opl ky
- SO2N( C3_8cycl oal kyl ) 2, - C3_ acycl oal kyl or 17~

- C(=0) N( C3.

wherein Ris

-C(=ONH , -NHC(=O) -, -S2NH or -NHS®2- and R'

8cycl oal kyl )2; a@nd/or (ix) the follow ng]groups do not occur
si mul t aneously as defi is hydrogen, Ww tro or Cl_4al kyl;
A\

WA k1 is - NRCL_6al R b _bci_eal kyl - Ja'

hydrogen, Cl 4alkyl, CL 4a¥yl; =J6 is phenyl; L2z Ns a C1_  12al kyl
saturated or unsaturated h?ip]ocar bon chai n optional kﬂ)n'? ncl udi ng -NR- and

optionally

substituted wt al oCp- 4al koxy, C3_8cycloal kyl,

C3_8cycl oal kgr], Ovidacyomponidsokyyingheahy! straciuirenydridi pharfua@atiically
certain enbodi nents, in conmpounds of the fornulae (11) and (12) the 5-

N S

menber ed ri mgeenioblogerivativesithexeofls: (Ryl)q, ; has the structure: RYi
[ 0206] In certain enbodi rrents,JgiJ]ﬂcogpounds of the f L ae (13) and (14)
the 6-nmenbered ring ha\.O\i,ﬂ"rgA“{‘1 ) yre: J4a (R\ﬁp)/f' ! ,L~\Z~J6
J
. s I SN \/(RY1)q o / l N \/(RY1)q
N N/) ; S N/) ;
(11) 12)
Y1 RY1)
J4 (R™)q J:l( q
wi— N CA wi— Ak
J5 /) \Z Js\ 6/) \Z
R R’
N N/) or S N/) ;
13) (14)

wherein R!, L? and Z are as defined generally and in classes and subclasses
herein; W' is O or NRV!, where R™! is hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or acyl; Alk; is a substituted or
unsubstituted Cjalkylene or Caealkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -CO»-, -
C(=0)C(=0)-, -C(=0)NRMA-, -OC(=0)-, -OC(=O)NR™-, -NRM*NR"Z.,
NRUYANRMEC(=0)-, -NRMAC(=0)-, -NRM4CO,-, -NRMAC(=0)NR™?-, -S(=0)-, -

SO,-, -NRM1450,-, -SO,NRMA. .NRMASO,NRME-, -O-, -S-, or -NR"*-; wherein

RLlA RLlB

each occurrence of and is independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; q is an integer from 0-3; J ! 1% and
3% are independently O, S, N, NRY! or CRY: J*, J° and J® are independently N or CRY:
wherein each occurrence of R¥! is independently hydrogen, alkyl, heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl or -(alkyDheteroaryl, -ORY>, -SRY?, -NRY?R¥?, -SO,NR"*R ",

-C(=0)NRY?RY?, halogen, -CN, -NO,, -C(=0)ORY?, -N(R¥})C(=0)R*?, wherein each
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has one of the follow ng structures: Y1 RYi -LtA 54 WO 2006/ 036266
PCT/ US2005/ 025340 [0207] In certain enbodi nents, -W-A kl- is

- NHC1_6alWwpl20060036260CL_6al kyI -. In certain_enbodi nents, PCWUS20080253u6
- NHC2al kyl - or -0OC2al kyl-. In certain enbodinents, -W-Alkl- is
- NHCH2CH2-, - OCH2CH2- or - NH CH2CH( CH20H) - [0208] VI'1. Conpounds having

the struct Ur&célﬁfﬁiﬁc@haf maPeunil cRI'? yis ankpaidehily hiehroseal i kowrt hlkyleofo)wer

(Ryl)q (Ryi

) g

R/ 1J NS rhete(rq@wl( 3}6)1 h%tﬁg?FYﬂ?yial}(éil)%rYM](iyl &EY%VZWB& acyl ° O‘E%SYB

- J5 Qs Z
and Z are as

gener a

J4, J5 and J6 are

, | endent or Y'.: where each occurrence of RY1
is i ndepen(‘}é’ﬁ‘tﬂoi}nﬁlﬁ/‘g‘?s ‘ﬂ ﬁi}gbo‘f?e‘fg’g? gig proyiso Qﬂaﬁll het er oaryl ,
or (Il)(@ £¥o Qet@?%l CRY3 - SRY3, - NRY2 RY3, - SOZ NRY2RY3,
a - ORY3, -N( RY2) C(=O) RY3, wherein

-(al kyl)aryl
- C(=0) NRY2RY3, h

ogen,

each occcurrence (@b ﬂéYZcoaamﬁun&Y@flf:@mnbe déhet Ifgllavyiag ogrewps dewegt asquy| |

| ower
acyl ,

or

or . RvaaenieodoY gk TREE 8L i KRR Vgt PROCHRRE S 0

are attaCheC{n&ﬁBéfb@nﬁm@ej?&i&hﬁf&@bylaﬁt aloGYcN=CH-i ng; G2 is absent, O or
NRE; and RW and R& are |ndependentl¥ (Ydr og fllI ower al kyl , Iower
ula € I0

(iii) for compounds of form owing groups do not occur
simultaneously as defined: R! is Qs; J4, 7° and J° are each CRYI; Z is optionally
substituted aryl, carbocyle or 5-membered monocyclic heterocycle; Alk; is -N=CH-.

(iv) for compounds of formula (13) and (14), the following groups do not
occur simultaneously as defined: Z is optionally substituted phenyl; L? is —OCH,- or —
0S0,-; W!AIk; is~OCH(R)-, ~OCH(R)-C;.¢alkylO- or —OCH(R)-C,.salkylC(=NRy)-
where R is H, Cjaalkyl, Cj4haloalkyl or Csecycloalkyl and Ry is H, aliphatic,
heteroaliphatic, alicyclic, heteroalicyclic, aromatic or heteroaromatic; and R! is
hydrogen, halogen or alkyl;

(v) for compounds of formula (13) and (14), the following groups do not occur
simultaneously as defined: WlAlkl is -NHCH,CH,- or -OCH,CH,-; and L2 is —
C(R)=N-O-, wherein R is H, Cj.alkyl, Cishaloalkyl or Cs.¢cycloalkyl; and R! is
hydrogen, halogen or Cy.salkyl;

(vi) for compounds of formula (13) and (14), the following groups do not
occur simultaneously as defined: WlAlkl is =OCHs-, or -N(R)CH,-, wherein R is H
or Cigalkyl; and Z is not a 5-10-membered cycloalkyl, heterocyclyl, aryl or
heteroaryl;

(vii) the following groups do not occur simultaneously as defined: R! is
hydrogen, halogen, Cy4alkyl or Cjsalkoxy; WlAlkl is -NHC,.¢alkyl, ~OCj¢alkyl, —
NHC.gheteroalkyl or —OC;.gheteroalkyl; 127 is —X-R* where X is -NR-, -C(=O)NH-
, -NHC(=0)-, -SO,NH- or -NHSO,- and R* is Cs.jocycloalkyl, morpholinyl, phenyl,
phenylC;_4alkyl or phenylC, salkenyl.

(viii) the following groups do not occur simultaneously as defined: WAL is

~NR(CR);.o- or —O(CR*),,- wherein R is hydrogen, C;.salkyl, Cysalkoxy, OH, NH;
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an integer fmanbdéed hetkrqcydlc ang Ih3ceatam ¢mU@bm¢dEnthleyn@ntlsn encomms.esdhe CRY' ;

J



het er oal kyl , heterocyclyl, aryl, heteroaryl, -(alkyl)aryl,

-(al kyl)heteroaryl or acyl. In certain enbodi nents, the invention
enconpasswe 2bw3ewapounds descri bed directly above w tRrCcrhs2@msorizse t hat :
(1) RLis not QL, @ or @; (ii) for conpounds of fornmula (16) and (18),
the follow ng groups do not occur Ssi rrultaneously as defined: & is absent;
LI is -OCH2-, -CH2O, -N(R)CH2- or - 55 al Cg36266 PCT/ US2005/ 025340
CH2N(R)-, wherein Ris H or Cl _8alkyl; an 5> a 5-10- nenbered cycl oal kyl,
het erocyclyl, aryl or heteroaryl; (iii) the ng groups do not occur
si mul t aneoust yCasalkpiNHiethd R2isitbonGsatityl; R i s! F’h‘ydn&)@myl Hadanylepyrrolyl,

Cl 4al kyl or Cl1_4al koxy; L' is -NHC1_ 6a| kyI y1 OC1_6al kyl, -

NHC1 6het er oal kyl or -QOCl_6het er oal | s C3_| ocycl oal kyl ,

norphol i nyl, phenyl, phenyl C1_4al ky §1yl C2_3al kenyl ; and/or (iv) the

foll ow n o tan asjgd | Sy dBRS L'
i's -NR(CgR) chl og’? gf@%?l&rz %lel n R |syhydrogléér?% yr%l §¥ Mor
Cl_4al koxy, pgz}:kzmylz L.F-Z NE2-S00,NIIL;. s&b’kl;béllldyl; -GS%W3B(S’CH33¢}’IE1—%@WHC( Ryl)q
is thienyl, ftur anP{/ (% 31 r ) m dazol yl , oxazolyl or

thi azol yi; &9%led Bﬂﬁé’mﬂ(—&%ﬁ %W? algxlgq’ﬁ? 1 or pyrazinyl; R/'2 is Hor
C3_8cycl oal kyl ; @Rdyf kSiidia: gchslh ahgyﬂott &&gp%]mﬁlfhnﬁ&isha'a@ &rhedi géngs, in

conmpounds of the rmul ae ( menbered Ti ng having the
structure: hyfdrogeRYhphpgen, haftrd e @uall@ﬂ,u?ﬁé AlRYlS NNRCifsalkyD] o1 mQartllivh
enbodi nents, in conmpounds of the fornulae (17) an@v 18) the 6-nenbered
ring havingthe structure: J4 (RYl)g J5 Jg§ \l{aé\\ 9of the follow ng
structures: (RYi)g\\ (RYi)N [0211] In certarm; di ment s,

“N(R " 2) CC=QhReinl € is Wz, €, aMRERG ™ * s phenyl; LZ s a .
12alkyl saturated or unsaturated hydrocarbon chain optionally including -NR- and
optionally substituted with haloCj4alkoxy, Csscycloalkyl, Cs.scycloalkenyl, Ci4acyl,
phenoxy, phenyl or phenylthio.

[0205] In certain embodiments, in compounds of the formulae (11) and (12) the 5-

membered ring having the structure:
—
Ry
O
(RY1)q;
has the structure:
RY1 N ‘1'1_’
g
‘}i S
[0206] In certain embodiments, in compounds of the formulae (13) and (14) the
6-membered ring having the structure:
J RY1)
¥ / 5 _
s 7 o

has one of the following structures:
(R")q (R"")q

3,/@/ / “J\DA,
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or -NHC(=O NH-. 56 WD 2006/ 036266 PCT/US2005/025340 , [0212] VIII.
Conmpounds havi ng the structure (and pharnaceutically acceptable
derivati wee 206wem3ewh): (Ryl)g O R\ RWM (RY1) g RWB RWM ROR/US2005015320 - J1 |
JNNZJN, L1 J R RR L1J~Z O SNSNRL4(RLNN (19A (20A
(Ryl)g ORMB RWM (RYl)g W8 W R R R J2 -J1 NN Z J2. -J1 N L1 RR RwW
L1 J OZ RL2TRL Sn(ceftlehﬁ\lem(od)&ﬂﬂ)en(tsZOB) -AlkRy is) gNH).caR8- RO, Jalkil-, Th~Z

L1i / R'" R S S (RY1) ~\ 1 J5.6 NZ
S SO Rl mce(ftﬂﬂ)ef(i enESRer}"q%k W%ﬁ(y Vil LIQEV%WS Fz\/\é5 2Hait
embodiments, -W'-Alk;- is -NHCH,CH,-, -OCH,CH,- or -NH-CH,CH(CH,OH)-.
[0208] VIIL Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

(RY1)q (RY1)q
RWZ ] lqu2
d-gt -
Ly Ly
17 i 175 i
S RS Ry 1
~N ~N
R1 ' R1 / |
N N/) ; s N/) ;
(15) (16)
Y1 Y1
(R™)q J4\ Fliwz (R )q\J4 sz
N G / N G
D G A G
S (@]
I
) or N/) ;
17) 18)

wherein R', L! and Z are as defined generally and in classes and subclasses
herein; q is an integer from 0-3; J 1)3%andJ 3 are independently O, S, N, NRY! or CRYI;
3%, 1° and J° are independently N or CRY, wherein each occurrence of RY' is
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkylaryl or -
(alkyD)heteroaryl, -ORY?, -SRY?, -NRY?R¥?, -SO,NR"?R™?, -C(=0)NR’R*’, halogen,
-CN, -NO,, -C(=0)ORY?, -N(RY*)C(=0)R¥*, wherein each occcurrence of R"* and
RY is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, -(alkyl)heteroaryl or acyl, or RY2 and R™? taken together with the nitrogen
atom to which they are attached form a 5-6 membered heterocyclic ring; G, is absent,
O or NR%%; and R"? and R are independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl. In
certain embodiments, the invention encompasses the compounds described directly
above with the proviso that:

(@) Rlisnot Q, Q% or Q%

(ii) for compounds of formula (16) and (18), the following groups do not occur
simultaneously as defined: G is absent; L! is ~OCH,-, —-CH,O-, -N(R)CH,- or -
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RL NIl SN or (Ryl)qJ4 R RWA RWR 6, L1~~JBJ N, Z ~-NO RL SN 57
WD 2006/ 036266 PCT/ US2005/ 025340 (21B) (22B) wherein R, L' and Z are as
defi ned gwoepn@ld3yeand i n cl asses and subcl asses her ei nPCH/US008/02330¢ eger
fromO-3; J1, J2 and J3 are independently O, S, N, NRY' or CRY'; J4, Js
and J6 are independently N or CRY'; wherein each occurrence of RYl is

i ndependent IGHNyR)-ogerereinl Ryis, Hhet eComlldyyl andrZlis § St Br-mampkred- (aldajy)lar vyl
or - (alkyl)heteroaryl, géﬁ;{ SRY3, -NRY2RY3, - SO2NRY2RY3,

- O =0) NRy2RPerosxeigh @l or helgroaiflip  ~ o =0) ORY3, - N( RY2) O =0) RY3, wherei n
each occcurrence (g 1RY31180thg F¥d 8o h@@'@&%ﬁgﬁﬂ&lta‘ﬁebﬂéﬂi 80&Finch 0BT adkdnt! |

| ower heteroal kyl', “aryl, heteroaryl, (al kyl)aryl, al kyl ) het eroaryl or

acyl, or RYR' ambngen,énmeno@elaﬂéyl o Chealliaxynilt ris gBHIC ek, - Gutshlihl, they
are attache a 56 d, het ycl [ [ €
i ndependent W%‘Ft(%o@#{yll %Ii/ve%@ﬁhef f"?‘gﬁ‘e dgtierl ?%R\@Cl(gal]g l?él\llgo F}?/]? Yyl

het er oar yl ?he@q;yﬂhcnﬂmhﬂk\@ d@hbﬁ/jilr@ggalkenylomd/oal kyl, | ower heteroal kyl ,
het er ocycl y het er oaryl , al k I)aryl (aI SXﬂé) heteroaryl or acyl

In certain errbodl(ll’féﬂ{estll?W@lg greHRsnelP BAL eiE taagoy fdsis@bsanti bed

directly abegv ep hat ) (||)
f or corrpoun s?so:‘%#{gb %ﬁfé%o?@%a ‘%he,&éﬁfRﬂh%CE\(/\g% I%a])k92 Ccl)(l?—‘l%y

or (H Cl_4alkyl), then -W-AKkl- is not - eé QR— JN R) CH2- , wherei n’ R is
Hor Cl_ 8alkyl. [0213] In certain enbodi nents? rrpounds of the

formul ae (19) and (20) the 5- nenbered ring haV| n‘é structure: J (RY1)q,
;  has the NHuet uCealliR¥NHNnaed R*Sid BRaAC; kalkgkrt ai n e‘;'?oddusr&nemyl fumanyl,
conmpounds of the formulae (21) and (22) the

(RY1)q
pyrrolyl, imidazolyl, oxazolyl or thiazolyl; J\J6 is phenyl, pyridyl,

pyrimidyl or pyrazinyl; R%Y?is H or Cs.scycloalkyl ; and Z is Cs gcycloalkyl.
[0209] In certain embodiments, in compounds of the formulae (15) and (16) the 5-

membered ring having the structure:

N

]

)
- (RY)

has the structure:

RYJ N ‘Li’
| >

‘_'zL S

[0210] In certain embodiments, in compounds of the formulae (17) and (18) the

6-membered ring having the structure:
J4 (R )q

w?/’)%.

\J6

has one of the following structures:

(RW )q ( Y1 )q

N %
f’gl/ 311/

[0211]  In certain embodiments, -N(RV3)C(=0)G,- is -NHC(=0)-, -NHC(=0)O-,
or -NHC(=O)NH-.
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6- menbered ring having the structure: 4 (R )q J5 -J "J6 has one of the
follow ng structures: 58 WD 2006/ 036266 PCT/ US2005/025340 (RY1) g (RY1)q
[ 0215] | rwoentcaismeéenbodi ments, - N( RW2) C( =Q). N(.RW2) CRAWBRVMBECTITES2005/025340

NHC( =O) NHCH2-, and - CRVBRWMIC(=O)N(RW - is -CH2C(=O NH-. [0216] I X
Conpounds having the structure (and pharnmaceutically acceptable

derivati vesfozirgr eofHlI. ( R\(jdrﬂp&lﬂl\als) Gaving? th\2 stildctvttek (add phariNaceudickily J2.

-3 N~2ZW J-Y G2z SNONO RLRLD JNSN (23) (24) wherein
R and Z areccgptablrdaybatiyentheneel): and in classes and subcl asses herein; W
is 0 or NRM, where F@h i S hydro Fngwer al kyl , Iqwe*r het er oal kyl , aryI
het eroaryl, -(al kyl )aryl Q:?% eroaryl or acyl FEMN épimbstl t ut ed

or unsubstituted Cl_6afp )4\1 elg ~Hal kenyl ene chal ny2 to two
non-adj acent nethyl ex {5, arg.i ndependently op aced by
-C(=0 -, -C(>2-, =0)- | E:(C(—O)NRLIA- -OC(—) NRLI A-, -NR
LIANRL'g , - NRLI BC(=0 -, - NRLI AC(=0) - -, - NRLI AC(=0) NRLVB_,

_S(=(r))-, - 882 I NBL1AS02-, - SO2NRLI A-, FN OZNRLIB-, -0-, -S-, or
-NRLI A-; wherein “eash occurrence of RL1A and RLIB NS independently;
hydrogen, |ower alkyl, |ower, heteroalkyl, het erocyrc(%gpl aryl, heteroaryl
or acyl; g is an integer f(ilgrﬁo 3; J', J2 and J3 a ndependently 0, S
N, NRY" or CRY'; whergi) each occiwsr eﬁme of RY' is Ry ependg{ntly

hydr ogen, al kyl, heteroalkyl, yl \ heteroaryl, -(alkyl a3 RoT RW2
(al kyl ) heteroaryl, -ORYg)-J! 2RY3, - SOZNRYZR\(B-' -J1 Q=0 NRYZRYS
hal ogen, -CN, - NOZ : Wl RY2) C(=0) RY3, eachfocCaur r ence

Y

of RY2 and RY3 is i hé de'ﬁtlyﬂhydrogen | ower al
aryl, heteroaryl Lkyl)aryl, -(alkyl)het ero acyl or RY2 and RY3
t aken t oget heR' /t | t h nitrogen atomto whR' y_Aare attached form a
5-6 nenbered hete?ocwc}ic ring; & is absent, & orNNRX; and RW2 ahd R&

ower @et eroal kyl

are i ndependently hydroge (19,L ower al kyl, | ower (20%)
( Y1) RW3 RW4
J2
e
R ’) w2
~J8 RW2 R
S
R\ |\/)N
N .
( Y1)q 4 RW pW4 RW2
NN
I-1 JS\JG/) \Z
]
R'—\ lN/)
@214 (22%)
W3 W4
( Y1)q . o R R
-J
|_1/:]'5 2 I}l !
\Js sz RWZ
N
N
r— | g
S °N or
R, 4 pws gW4
NS
L1 JS\JG/) \Z
O
/N
R )



het er oal kyl , heterocyclyl, aryl, heteroaryl, -(alkyl)aryl,

-(al kyl)heteroaryl or acyl. In certain enbodi nents, the invention
enconpasswe 2éw3ewapounds descri bed directly._ahove w tirCrhs2@sorizse that:
59 WD 2006/ 036266 PCT/ US2005/025340 (i) RL is not QL, Q or @; (ii) for
conpounds of formula (23) and (24), the follow ng gr oups do not occur

si mul t aneously as defi ned'(zf% is absent; L' is -OCI-ﬂ22) -CH20-, -N(R) CH2- or
- CH2N(R)-, wherein Ris H or Cl 8alkyl;, and Z i 5-10- nﬁred
cycloal kyl . het wheseipcRy (L' ang Z &p aﬁé?%?@a%%ﬂeraﬂc/m )mt %gsﬁélanE\RP §ai§%ups
do not occ t yd M,

hal ogen, Uﬁ%ébf‘% aq“ﬁ%?ﬁﬁ ?@?x%qﬁ\/{?%ﬁ (&'{qfeshr?de C1 Hg EyBIN%\g% &%gll%kyl

- NHC1_6het eFpaf layll Br areCﬁﬂlelﬁalmdemt}oaJ k)y|cR‘é{ndv1zmm €38h 1ancyetenad kofl R

hol | h | h | Kk C2, 3al k | th
ol §ovi ng. cir BSOSt Ov deasts ki testealRiy yoeals BERToHon: &iﬁn%{;rsg V) °
WAl k1 i Y3 Yavh YR Y3 (t'()é(b) hAcd ,
Cl - 4al ki)iy,MB{y%e Ja@( %Z (%@C%Lﬁ%?{ Lﬁll?gNgngkRi is H]?‘(I)I}Q CRl 4ag{§<ydlﬁy

(RY)q is thi@ayiNO,, f-(E(%m),@R *pyN(RT W( Q)Rl da&hﬂr%m ea@&@@@lweflﬂe efhRazeng! ;
RW is H or g,%gc cIo

enbodi ment sk l ‘%{Y Pb{ﬁ%@igﬁl gveﬁ ,tﬁogvegtr %l[ 0%;] hét&()g%fé; ain

24A 2 WBahk RY &k ﬂaﬂzw Il Ieeh D2.
(R\/\z LNor ( %(gﬁ" lowkglmﬁm(ﬂﬁﬁl J&:RO ~N yoel RL eﬁl%g%tl J ﬁ é,,;\l mg%@)
(23A) ( Ryl atqm(tpzwl)n@p fhey ezd at{achel form aFaf\@ n}elntts*éﬁdldgqtergcychf we b 3121 B '\

[&@\z OJ 2 %%r@ Wég/l}lﬁldms%%’s tloQV B P Eet{e\% alkty Zﬂé}erégy%ﬁ)l a‘M]ﬂer ein

the C1_6al k¥ F W(Slle unsu
heteroaryl or acyl; and R™? is hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl,

aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl. In certain embodiments, the
invention encompasses the compounds described directly above with the proviso that:
@) R!is not Q!, Q*or Q% and
(i) for compounds of formula 20*® and 224%, if (R™?, R™* ) is (H,H), (F,F) or
(H, C;.4alkyl), then “W!-Alk;- is not -OCH»- or -N(R)CH,-, wherein R is H or C;.

galkyl.
[0213] In certain embodiments, in compounds of the formulae (19) and (20) the 5-

membered ring having the structure:

has the structure:

[0214] In certain embodiments, in compounds of the formulae (21) and (22) the

6-membered ring having the structure:

has one of the following structures:
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[0218] In certain enbodi ments, for conpounds of fornulae (23) and (24),
-W- Al kl- is-NHC2al kyl - or -0OC2al kyl-. In certain enbodi nents, -W-AIKkl-

i s - NHCHRG806/036266H2CH2- or - NH- CH2CH( CH2OH) -. 60 WO 2006/183@2685340

PCT/ US2005/ 025340 [0219] ~ In certain enbodi nents, for conpounds of

formul ae (23), (24), (23A), (23B), (24A and (24B) the C1_6al kyl noiety is
a substituted or unsubstitut edﬂ‘:&g} kyI moffed) g/\ certal n exenpl ary

enbodi ments, the Cl_6al kyl noi ety CHZCHZZ))\E%Z In certain

enbodi ments, in compounds of t | ae ( 24), (23A), (23B), (24A
and (24B) the 5-menber ed ring having the structurer @(RY%)}I%’?‘ . has the
structure: | Y InS lcartﬁﬁrtameo@ﬁiaﬁ@l rremawz N R i Bs -

- NHC( =0O) - R)[Nzllill %J or - NHG( H{SQ ( )G\@(:@ ( oi%jlds havi ng t he
structure (MHC(&IQ% RS et ﬁ%’r@ Pac@ép@ He*slﬁiaizp\ﬁe@)NHer eof): (RYl)q O

R L) <1 B im'%q,éd?\gh?%\g e Brufuflf %‘6‘% R A L

PCT/ US2005/ aa@y&le AN tive® tiMBoMM WL~' Al k1 J2 -J°

(RY1) (RY1)q
RW2 RW2
W1 A|k1 J2 —J1 W1/A|k1 J2.—J\1 I{I Ga
] \/ \ﬂ/ J’{\\/D \[or ~z
] R1 / l
\ N/) ; S N/) ;
(23) 24)

wherein R! and Z are as defined generally and in classes and subcl asses
herein; W' is O or NR™!, where R™! is hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl; Alk; is a substituted or
unsubstituted Cjgalkylene or Cyealkenylene chain wherein up to two non-adj acent
methylene units are independently optionally replaced by -C(=0)-, -CO,-, -
C(=0)C(=0)-, -C(=0)NRMA-, -0C(=0)-, -OC(=O)NR''-, -NR“ANRME_,
NRUANRMEC(=0)-, -NRMAC(=0)-, -NRMACO,-, -NRMAC(=0)NRME-, -$5(=0)-, -
SO,-, -NR"480,-, -SO,NRMA-, -NRMASO,NRMP-, -0O-, -S-, or -NR"'*-; wherein
each occurrence of R™# and R™® is independently hydrogen, lower alkyl, Lower
heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; q is an integer from 0-3; J 1,12 and
P are independently O, S, N, NRY! or CRYI; wherein each occurrence of R.Y! is
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyharyl or -
(alkyDheteroaryl, -ORY>, -SRY?, -NRY?R¥?, -SO,NRY’R¥?, -C(=0)NR*R™?, halogen,
_CN, -NO,, -C(=0)0RY3, -N(RY?)C(=0)R*?, wherein each occcurrence of R'Z and
RY? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, -(alkyl)heteroaryl or acyl, or RY? and R taken together with the nitrogen
atom to which they are attached form a 5-6 membered heterocyclic ring; G, is absent,
O or NR%; and R" and R® are independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyDaryl, -(alkyl)heteroaryl or acsys1. In
certain embodiments, the invention encompasses the compounds described directly

above with the proviso that:
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J- R RW2 R1L I "\NSJ N(RY1 )g RWB W.I.IA K1 J2. J\' RWt RWR2 N~-Z
RL/ I SINL OS NJ (27) (28) wherein R and Z are as defined generally and
i n cl assewoanah/Bels6| asses herein; W is 0 or NRW, whePeTRAEL00S®233¢@r ogen,

I ower al kyl, |ower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,

- (al kyl ) heteroaryl or acyl; A k1is a substituted or unsubstituted

Cl_6al kyl ene or @Rk alsheth{ €fer€iai n wherein up to two non-adj acent

o ooy ™ & B R SIEE Bk LT A R BSRSRY e apor o

NRLT ANRL| BC(an)utaneo Iaé\%ﬁﬁ’acr NBlab&(ﬁ@Z-L‘ 'rsNR)(bHﬁCLe@z@ l\h_H?(OIQ) -
SC2-, - NRLIASCR-, - NALT ASCENRL] B S, or -

wherein  eadFHIURY: r\@mli@n(ﬁ ISRI:r | gt @nsﬁllFBL;l &4 & usmé@eirdl@mqr@bewﬂd@wwyh ower
al kyl, | ower ete ete ocyclyl, aryl, heteroaryl or acyl; g is an
i nt eger frorh Ef%pyc{?’i g]frélﬁgmaﬁ ‘are independently 0, S, N NRYl or CRY';
wherein each occuyfieRelRwidgYgroips dd ﬁkﬁt&j@emfb@xﬂhlt%ebuﬂi@gﬂéﬁnedl &Y s, absent;
het er oal kyl ryI het eroaryl, -(al kyI)aryI or - (al yI)heteroaryI - ORY3,
-SRY3, - NRYARRyS, hydozzenpyaieen, Coplky) RCRetkoxtaMbeddk, 1s - -0C,.
-C(=0) ORY3, Y2 O erein C e f

%%B A\ &F%?ball&@ ? dl%’ﬁ\ﬁgetglﬁ)gg(zr ogaﬁa i) aryr> mﬂ;&tl aﬁg}g’r yl, -

|ndependently ydr ogen, wer alk

(al kyl ) aryl ,merphdlinll,) plednet, (phér)glle{all@dpkph@fyl@Yﬁnanyll Mott aken together with

the nitrogen atomto which they are attached form

heterocyclic rind!V) s OQHWWOU%%‘B’ ‘P%d’éﬁ‘éfr?éféﬂ]t“}f&?o\‘ﬁ?}ﬂP%g‘“éﬁlegbémﬁrabé?%y|

| ower het er gqgl ky/! L rmoar a

hydr ogen, I(?\?\[/e%%a kyI &Fower %e?é?%?g}f( \)I‘/H@%lgtlg?so%}}d(rz%ln @}/J‘aﬂwr@heter aryl,
-(al kyl)aryl, -(alkyl ) heteroaryl or acyl. In certai n; edbdi ‘Ezents t he

i nventi on enconpasses the conpounds descri bed di rectlyJ Ove with the
proviso that: (i) Rl is not Q1, Q20r @B. 62 V\DZOOG/E@,

PCT/ US2005/ (83201, i—cl-@ﬂ@wﬁ Ianchrtlallﬁ enbogilkgnt s, - WEA)Kis thienyl,

- NHC1_6al kyl K Gi2e W= Al K|

Nkl Bl e, et Zh%@rf I Aty ahi Z

- NHCH2CH2- , s ©Ctd36iddkypr - NH- CH2CH( CH2OH) -
[0217] In certain embodiments, compounds of this class have the structure (23A),
(23%), (24*) or (24®) below:

(RY1)q " (RY1)q o
/C1_6alkyl 2l R c1 _galkyl 2 '?
HN AR N\n/Gz\z AN \ﬂ/ Go_
L AN J\/ o (/N N \/
R R
\ N/) ; S N/) ;
(23%) (23%)
(RY1)q - (RY1)q "
Crealkyl ol R /C1_6alkyl Pl R
XN Y
e N J\/ ° /N J\/ 0O
R N\ R
N/) or S N/) :
(24%) (24%)

wherein the Cj.¢alkyl moiety may be substittued or unsubstituted.
[0218] In certain embodiments, for compounds of formulae (23) and (24), -wl
Alkl- is-NHCjalkyl- or —OCsalkyl-. In certain embodiments, -W’-Alkl- is —
NHCH,CH,-, -OCH,CH;- or -NH-CH,CH(CH,OH)-.
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[0223] In certain enbodi nents, in conpounds of the fornulae (25), (26),
(27) and (28), the 5-nenbered ring having the structure: \j2_J\ J
(RY1) 4, woOb@m3tise structure: RYi N S .[0224] In cer rarrSemboekisaent s,

- N(RW2) C(=O) N( RW2) CRWMBRWI- i s - NHC(=0O) NHCH2-, and - CRWBRWMIC(=O)N(RW - is
-CH2C(=O NH-. [0225] XI. Conpounds having the structure (and

phar maceut i (219y.  daceptagbembdéinens ifoesompeneBf §f fqrRYilacY23),) @43, @82),(R ) q
14 RN Alkl\}; N 2 Al RL/ N
S N (29) (3633)iRdr)eand é% )aﬁ]%Fé @ﬁﬂé%égola*éfflﬁﬁeﬂlba@ﬁ@?aﬂrl‘?S&W&tqt‘?ﬁ EF% es and
subcl asses DR 1 e ger,ceper al kyl,

| ower heter{)rg)ﬁziglﬂlce ﬂé{eﬁlg%?’oarylmwﬂ%;&fyl 6§1rk§’ -(t9 yI)hgltélgroaryl or
acyl; Al k1l [6226] suﬂstqemmwnbndmmntsubstqrmpmads @ﬂtlﬁaﬁomylhbnéﬁir (24), (23 ),

aipenson B A S B Sl 1

-C(=O) NRLI A_, =0 -, -0OC(=0O) NRLIA-,j2=0RIsl ANRLI B_, - NRLI ANRLI BC( =0) -,
-NRLI AC(=O -, - NRLI ACO2-, - NRLI AC( ém@? _S(=0) _, - S02-, -NRLIASO2-,
- SO2NRLI A-, - NR LI ASOZNRLI B-, -0-, -&/ I -NRLIA ; wher ein each
occurrence of RLIA and RLIB is i ndependentﬂ y)qhydr ogen | ower al kyl, | ower
het er oal kyl, heterocyclyl, aryl, heteroaryl or acyl; g is an integer from
0-3; J4, J5 and haﬁhaﬁ@uthGEpendently N or CRY'; wherei n each occurrence of
RY' is independently hydrogen, al kyly te{_oal kyl, aryl, heteroaryl,

-(al kyl)aryl or -(alkyl)heteroaryl, 63 WD 2006/ 036266

PCT/ US2005/ 025340 _ - SRY3, - NRY2RY3 NR12RY3, -C(=0) NRY2RY3, hal ogen,

-CN, -N®2, - O)CRYS -N(RY2) C( =0 , Wherein each occcurrence of RY2 and

RY3 Is | ”depe”de?ﬁ c&ltain embodiments, -N(R")C(=0)G,- is -NHC(=0)-, ~NHC(=0)0-, or
~NHC(=O)NH-.

[0221] X. Compounds having the structure (and pharmaceutically
acceptable derivatives thereof):

(R"")q o RW RWA
wi Alk‘\:’aéﬁ A Xz
J Lw2

Y1
__Alky & SRV
w'™ N
J

)

(25) (26)
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hydr ogen, |ower al kyl, |ower heteroal kyl, aryl, heteroaryl, -(alkyl)aryl, -
(al kyl)heteroaryl or acyl, or RY2 and RY3 taken together with the nitrogen
atomto wbieds/a3bmg are attached forma 5-6 nenbered hetrerasgabsioessnd ng; G2
is absent, 0 or NRX2; and RW and R& are independently hydrogen, | ower
al kyl, | ower heteroal kyl, heter ocycl(ﬁh) aryl, heteroaryl, -(alkyl)aryl,

-(al kyl)heteroaryl or acyl. In certai enbodi nenikyY3 RWe i nvention
enconpasses the conmpounds descri bedA]g1i rg,_'gjl y abgve ith the proviso that:
(i) Rl is not Ql, Q@ or @3; (ii)the i 3 psSzdo not occur

si mul taneously as defined: & ig| absent ' 1 fwe - OCH2- or - N(R) CH2-,
wherein Ris Hor Cl_8alkyl ,/afd K is a 5-10- nenbered cycl oal kyl,
het er ocycl yl, aryl or heter I '/)(i ii) the foll owi ng groups do not occur
si mul t aneously as defi ned: i N absent; Rl is hydrogen, hal ogen,

Cl- 4al kyl or Cl-4al koxy; WA k1 is -NHCL gehkyl, -OCl- 6al kyl,

- NHC1_6het er oal kyl or -OCl_6het eroal kyl ; and| ZA 3_10cycl oal kyl ,

mor phol i nyl, phenyl, phenyl Cl-4al kyl orAlipheril'C2.\3al k$W§/I ; and/or (iv) the
fol | owi ng groups do not occur sinul ¥dneousT§" & i ped;_ G2 is absent;
WAl k1 is -NR(CRx)1 2- or -Q(CR')1 wher R is Hydrdgen, C1_4al kyl,
Cl 4al koxy, j4 (RYl)g OH N r | ciN4al kyl NH; andOR' is H or Cl-4al kyl ;
J'J6J is phenyl, pyridyl, pyringdy\?or pyrazinyl; RA2 is H or
C3_8cycloalkyl ; and Z is C3_8cycloal kyl. [0226] In certain enbodinents,
t he conmpounds have the fol k2% ng structures: (RY1)q@Z$Yl)g J4 R

Cl-6al kyl \J4 RN _Cl-6al;kyl i HNC.J.6 N~ (R HNC.6~. N G2~ 101 N RL
S NS N s R SH g iisee) gncRl gt i s s | 14
RA2 1/ L @eteind Wis'OEINNY: hete R™O isjl?l%%elﬂ, owér aﬁcyl,zlowﬁ Hete}oﬁkﬁ,laﬂyl,‘] 0 N

or SN 64 WO 2006/ 036266 PCT/ US2005/ 025
heteroaryl, -(alkyDaryl, -(alkyl)heteroaryl or acyl; Alk; is a substituted or

unsubstituted Cj.salkylene or Cyealkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -CO,-, -
C(=0)C(=0)-, -C(=0)NR™A-, -0C(=0)-, -OC(=O)NR™“. -NRMANRME.

NR"4NR"PC(=0)-, -NRMAC(=0)-, -NRMACO,-, -NR"AC(=0)NR™E-, -$(=0)-, -
SO,-, -NR"450,-, -SO,NR"A-, -NRM4SO,NRME-, -0-, -S-, or -NR™A-; wherein

RL]A and RLIB

each occurrence of is independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; q is an integer from 0-3; J', J* and
7 are independently O, S, N, NRY! or CRYI; wherein each occurrence of RY! is
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -
(alkyl)heteroaryl, -ORY?, -SR™?, -NRY?R"?, -SO,NR"’R*?, -C(=0)NR¥*R*?, halogen,
-CN, -NO,, -C(=0)OR"?, -N(R*®)C(=0)R™?, wherein each occcurrence of R¥* and
RY is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, -(alkyDheteroaryl or acyl, or RY? and RY* taken together with the nitrogen
atom to which they are attached form a 5-6 membered heterocyclic ring; R"> and RV*
are independently hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl,
heteroaryl or acyl; and RV is hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl,
aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl. In certain embodiments, the
invention encompasses the compounds described directly above with the proviso that:

@) R' is not Q', Q% or Q°.
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(29B) (30B) wherein the Cl1_6al kyl noiety may be substittued or
unsubstituted. [0227] In certain enbodi nents, for conpounds of formnulae
(XX) and wexb)e6/036266\- Al kI - i s- NHC2al kyl - or -0OC2al kyl -. PCm/USR005ART340. _ _,
enbodi nents, -W-A kl1- is - NHCH2CH2-, -OCH2CH2- or - NH CH2CH( CH2CH) - .
[0228] In certain enbodi nents, for conpounds of fornulae (29), (30), (29A),
(29B), (30A)[0a22] (3(]?18):extt¢m eﬁibo@ahmys Vi-Alky- iss-NHEubakylt of e@ralkyl-. In

unsubstituted CZaI Kk |ety certal ar odi ment t he
CL bl kyl moteEE &g - Deft R ﬁ% oM. | Hinc6Atdands

f the f t t J4
of the Orm’élﬁ&)cﬁl%gﬂts g Aﬁ@) is Jm@r-lz@ﬁgtbﬁdb@rkzc (RYl \\U}gﬂ) OHpLUI

(RY1l)g J~j6 has one of the foll owi ng structures:

certain enbd@adnt s In coyfan empofin@nE2in ¢anpdyrdy elOhe fomNﬂ@((:’@) @26), 627) and

- NHC( =O) NH- 0 s hav t he structure (and

phar maceutlc(gF? y& %%%qeéegjrg&%@ar“%WF&@g‘Pﬁereof) (RYl)g O RW\8 RW  Z Al k1
.5\ Jj N\NZ ~~J6RV\2RV\2 U2J1 RY)qRV\B\J4R\MIV\2R
ALkl NW Js) Z S NO RL ~ | 65 WD 2006/ 036266

PCT/ US2005/ 025340 (RY1)q O R\N-R\Na ~ ,,,N Z W Cls R2 R RL N

has the structure:

RY1 N ‘L%_’
ig
'}%_ S
[0224] In certain embodiments, -NR")CE=ONRVHCRVR™. is -

NHC(=O)NHCH,-, and -CR"’R™*C(=0)N(R"?) - is -CH,C(=O)NH-.
[0225] XI. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

QY1 Y1
(R )q J4 R (R ) J4 RW2
Alky—= \ N Alk—0 \
W™ \Ja \C[)]/ wi™ \Je \ﬂ/ G
1/
A oS |N/) .
(29) (30)

wherein R! and Z are as defined generally and in classes and subclasses
herein; W'is O or NRWI, where R™! is hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl; Alk; is a substituted or
unsubstituted Cjealkylene or Cygalkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -CO,-, -
C(=0)C(=0)-, -C(=0)NR™A-, -0OC(=0)-, -OC(=O)NRUA., _NRYANRME. .
NR“ANRMEC(=0)-, -NRM"4C(=0)-, -NRMACO,-, -NRMAC(=0)NRME-, -S(=0)-, -
SOy, -NR"430,-, -SO.NR"4., NR"4SO,NRYE-, -O-, -S-, or -NR*4-; wherein
each occurrence of R™* and R™® is independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; q is an integer from 0-3; J*, J° and
1° are independently N or CR'; wherein each occurrence of RY! is independently

hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR™?,
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SN RYl) WB ( gr\ J4 RRM R WAkl J~J s"
wherein RL and Z are as defined generally and in classes and

NRWL, where Rw...i.s_hydrogemusbansmessasd Ky, ,
- (al kyl ) aryl
unsubstituted Cl1_6al kyl ene or

(34)

subcl assews0 2h@vstzesy WL is O or
het er oal kyl ,
Alkl is a substituted or

| oner
acyl ;

aryl, heteroaryl,

NZ 0 RL\IN S NI (33)

- (al kyl' ) het eroaryl or

C2_6al kenyl engrR¥haiR e SOWNRIRE, t@(&mm’%ld]%ﬁangen neth,Ncenecw(meér e

i ndependent |y

-C(=O NRL
- NRLI AC(=O) -
- SO2NRLI A-,

het er oal kyl ,

0-3; J4, J5

op¢,i onal | | aced by -C(=0 -, -
:Nﬂ%‘thaQ) ¢ ovx?le@}rNF@@FIA occCygrgneani Ra-

. Q670 O(=0

R an d RRL | lAméﬂé%ﬁd@tly

N@‘gﬁé@%& @Nﬂ_ égve‘?)s%g?ﬂ%@fr)@ hv\ﬁ a?ﬁQ L(ag{?ﬁarﬁol

occurrence ofalRy)ietanaryRot Beyls o RIGmaddetit ﬂayerh mgedr@e with thmemtragéw htord toner

et |yl |, h
i 85 e b 1 e BheresRbe g e
RYL 15 { ndepsiigentiy Ryl a9 aldeidnge

or -(al kyl)heteroaryl,

Iktg,t Ry @Ry |l@w@fraiﬂq¢2 g

er. from
9& Oeflce of
e§ﬁﬁ§ﬁ&ﬂ$¥
- SO2NRY2RY3,

- C( =0) NRY2RY3¢tetalyolykn aryl,Chigterddcd, -(@(ﬁ@ﬂRVBalkyléh«myb(orO)manm&am n

each occcurren
| ower het er o0&

RY2 yathdhR¥visaian: t oget her with the nitrogen atomto
are attached form a 3-6 menpered heterocyclic ring;

i ndependent | y hydKﬁé%nsnMdQeﬁlaﬁﬁyl

or 2ot ugRuEs o FL8E R SR 1

acyl, or

het er oar yl

het er ocycl yl ,

e ,of |nde

RY i
Frimoeniy (o€ Fetea g romb TR

ary

| ower

entqpéqoun g @OMW ﬁpértegﬁ%él*)?’\?/ or

whi ch t hey
RWB and RM are

het er oal kyl , heterocyclyl, aryl,

éd hét %ra(%geni%*y ¥

eroar or acyl

In certain ewwkmLG)Cthe;r -INOR BT pmhert(hOIH)@SSHESr mganayamaﬁmiss desscoi bed
directly above with the 8 ovi so that:

WD 2006/ osazwnﬁeww
|f (R

(34),
not -

é}é@ﬁ@cyc«ixl)arfﬂd?r

is not QL, Q2 or B; and 66

lﬁﬁﬁﬁﬁﬁhds of structure (32) or

(%, . B 6 o Sy o Ml e

enbodl rrent s, R! vn “Hilkdgen;] BalopHCICGalkyylor @rsalkey; Aklyu is. -NHC. gaékylamcl

i K BRSBTS Pl

morpholinyl, phenyl, phenylC;.4alkyl or phenylCs.zalkenyl; and/or

enbodi nent s,
enbodi nent s,

(iv) the following groups do not occur simultaneously as defined: G* is absent;

WAk is —NR(CR");.2- or —O(CR");.o- wherein R is hydrogen, C;4alkyl, C;4alkoxy,

OH, NH; or —CjalkyINH; and R* is H or C;4alkyl,
2isHor Cs.scycloalkyl ; and Z is Cs_scycloalkyl.

pyridyl, pyrimidyl or pyrazinyl; RY
[0226]

q
4 w2
o 6alkyl\/\J\\ R
H R AN
~J8 Z
\
N7 ;
29%)
RY")q

C1 Galkyl \J4 RW2

N ———N G
S
R\ /)

N or
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J4 (RY1)q
A,

N §

e is phenyl,

In certain embodiments, the compounds have the following structures:

R"")q
31 Geukyl/\J4 sz
J\Je \[]/ Z
/7 N ©
R | J
(30%)
(R")q
Cy.galkyl \J4 sz
o) S ,_N Go
/7 N ©
R | J
S N ;



[0232] In certain enbodi nents, in conpounds of the fornulae (31) - (34) the
6- menbered ring having the structure: RYi :i j has one of the follow ng
structurewoz()m;mm(RYl)q [0233] In certain enbodi nent s PCTNSERWRNE33D) G- i S
-NHC(=0) -, -NHC(=O) O, or -NHC(O NH-. [0234] In certain enbodi nents,
-N(RV\Z)C( =0) N(RW2) CRWBRWMI- is - NHC(=0) NHCH2-, and - C0' 3R74C( O)N(RV\Z) - s
- CH2C(=0) NH-. [0235] X 11. @9pounds havi ng t he stru(ﬁ(ﬁbe (and

h ticall ~~N N,
R ol N (35)” RPNk e RO R nes by SRl piystaled! . 0N N 3g) t O
Al k1l N H Rx] 0‘@@7]"\' PinzceHagl eﬁb&ﬂl&%nm&o&@éﬂbﬁﬁgﬁﬁf forﬁ@]deuIS@Qp%Q%@ﬂQ
C

(37) wherein Rl and Rx1l are as defined generally and in asses and

subcl asses Weralkd: IZ—NHCaﬁik}dry’lf —(fetableybar Yy certaip eqnehasimients.c WmPékIy ISW is
0 or NR71, Y | ower heteroal kyl, aryl,
het er oaryl , V\N?];(ﬁi%%’r ;?Cﬁ 8{{2 Il\ﬁ%%—g(wb |) ‘acyl; ALkl is a

substi t ut ed pmspsutmt tdrtbhﬁ@nﬁbdﬁﬁérkﬁ”ﬁﬁ&:oﬁi’poﬁﬁds ofdbrisend €28, 3B rm\%)erel n
up to two non- met, erne units are_ independently optlon

D Scet by GOS0 ac®) s CoptRuorety Ay RIe or trsphatyed Caalky!

O(=0 NRLI A- mme% 1of DRk ﬁexemﬁ@yleﬁwaﬁné%,'f@ Ci_eaIMHd?&gf TSO)CHZCI-E\IR.U ACR-,
[0229] In certain embodiments, in compounds of the formulae (29) and (30) the 6-
membered ring having the structure:

4 (R )q
5\5 S
J2 N6 :
has one of the following structures:

R\”) (R
P 1 ?\1\\ %
In certain embodiments, -N(RWZ)C(=O)G2- is -NHC(=0)-, -NHC(=0)O-, or
~NHC(=0O)NH-.
[0230] XII. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):
Y W3 w4
(R"")q R’ R

wiT o R dwe fwe
R! > l\)N'
N\
N” ;
Y1 W3
(R )q .J4 R RW4 RWZ
Auq—‘\\\ A
wi™ JS\JG”‘ ~z
o)
1 S | \N
R—\ /)

(1) (32)
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, - NRLIAC(=O) NRLIB-, -S(=0) -, -SO2-, -NRLIIS02-, -S02NRLI A-,

-NRLI AS2NRLIB_ 0-, -S-, or -NRLIA-; wherein each occurrence of RLIA and
RLIB is iwodependewsl y hydrogen, |ower al kyl.,_.lower_het ecoalSkgos;025340 . __,

het erocyclyl, aryl, heteroaryl or acyl; inis an integer fromO to 3; r is
an integer from1l to 4; each occurrence of RZ1 is indenpendently hydrogen,
al kyl, heteroal kyl, aryl, heteroaryl (RY1§an kyl ) ar gyl RO¢ RWtal kyl ) het eroaryl,

-OR", -SRz2, -NRZ2Rz3, -SOZNRZZRZ3 -SOZ - O) 2Rz3 hal ogen, -CN,
-N®2, -C(=0) ORZ3, -N(Rz2)C(=0)Rz3, )Mdla ocCur #ence of RZ2 and RZ3
i s independent|y hydrogen, | over VI kyl , r et ep®al kyl , aryl,

heteroaryl, -(alkyl)aryl, -(alk heteroaryl or acyl, or RZ2 and RZ3 taken
together with the nitrogg r [faron atomto which they are attached form
a 5-6 menbered heterocyclic,;gary?” or heteroaryl ring; and RTh is hydrogen,
| ower al kyl, |ower heteroal kyl, aryl, heteroaryl, -(al kyI )aryl,

-(al kyl)heteroaryl or acyl. In certain é%dxﬂl T8 Sywal he i nvention
enconpasses t he conpounds descri bed di rectly(\a’b\gv wi B2 t he provi so that:
(i) neither Rl nor RXL is QI, Q20r . _Nkregr di_ments, -WL- Al k1- is
-NH C1_6al kyl - or -O Cl1_6al kyl - wheYein thexyel_6al kyl foi ety may be
substituted or unsubstituted. C 3 enbodi ment ¥, -W.- Al ki -

i s- NHC2al kyl - or -QOC2al kyl -. enbodi ments, - W-Akl- is

- NHCH2CH2-, - OCH2CH2- or - NH CH2CS -. [0236] XIV. Cgnpounds having
the structure (and pharmaceutically acceptable deri vat| ves t hereof):

WL AIk\CINV\lAIk1~~Ny43@Z|mZ|mR) RLI\ NoS®) R \ No (

N (50 (G 8 BRSPS el g%‘&%o?ér%?ﬁﬁf% i dﬂ{%%z%d*s@ckﬁs“ :
g UE) g:)zisg gg) hal\g?g:’\ﬁi B (IB'orr’NRinwhe&ER $s hiﬁirbgtﬁldlcgmeﬂ@ﬂ [lywarnicbtérnalkyiaasds and

| oner het er S8R a‘r(ﬂuéysl)agﬂ? rer(aléw;)heter%ﬁk@f\)/ &;;3?“ "X ﬂYlal ?(311) lFl stglr'“é%i' l;grl or

acyl; AKL ifefbsSthst @1%51%91695 or Csealkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -CO-, -
C(=0)C(=0)-, -C(=O)NR"A., -OC(=0)-, -OC(=O0)NR"'A., -NR"“ANR"®., -
NRMANRMBC(=0)-, -NRMAC(=0)-, -NRM4CO,-, -NRMAC(=0)NR"'?-, -S(=0)-, -

SO,-, -NRMAS0,-, -SO,NRMA-, -NRMASO,NRME., -0O-, -S-, or -NR™“-; wherein
RLIA RLlB

each occurrennce of and is independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; q is an integer from 0-3; 37 and
J° are independently N or CRY%; wherein each occurrence of R¥! is independently
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR",
SRY3, NR¥’RY3, -SO,NRY’RY?, -C(=O)NR"’R*?, halogen, -CN, -NO,, -C(=0)OR™?,
NRY)C(=0)RY?, wherein each occcurrence of RY? and R™ is independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,

(alkyl)heteroaxryl or acyl, or RY* and R*® taken together with the nitrogen atom to
which they are attached form a 5-6 membered heterocyclic ring; R"? and R™ are
independently hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl
or acyl; and R™? is hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl. In certain embodiments, the
invention encompasses the compounds described directly above with the proviso that:

@) R! is not Ql, Q? or Q°; and
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unsubstituted Cl_6al kyl ene or C2_6al kenyl ene chain wherein up to two
non-adj acent nethylene units are independently optionally replaced by

-C(=0 -, w0oQae6/036266( =0) C(=O) -, -C(=0)NRL -, - OC( =0) - ; ECrASIRIN17340
-NRLIANRLIB_, - NRLIANRLIBO(=0)-, -NR ACQ(=0)-, -NR' C02-,
“NRLIAC(=0) NRLIS_, _S(=0)-, - SC2-, -NR'" S02-, -SO2NRl A . -NRLIASO2NRL' -

-0-, -S-, or - NRI(Jll)qur ontipoeids ofearictacc@?) enéd)oif ®UA, aném_(IBH)s(F F) or
independentl | ower Kyl o] het het er,oc

aryl, heter rg ](F)}qg%? \W é‘ﬁ(é 1$ HPL gquzr gr(ﬁgé]g wherel réﬁ ﬁto\éé:ér
froml to 4: zalR@ch occurrence of Rzl is mdenpendeatly hydr ogen, al kyl,

het er oal kyl heteroaryl, -(alKky I C_)I’ -(al kyl)heteroaryl, -0ORz2,
SRz2, t&@ﬁs InSee2taiRy oRbad mes@szﬁze’ ‘aAi/ RALKYI-Her| demalkybn, In NC2,

-C(O)OR’ZB é%lé ei n_ea rrenc 2 apd

i ndependent F‘fft"ﬂ df g‘&ul %E&z\,\ew i( qfom&?{(?re%@(&?joa?kyl%eglk " he eJr_%%r yI
- (al kyl') ar ylembodifrdnksy LWhetie[-a §-LNH©H2@HY‘L ~OUH,RZL- andNRZGHGHETHI@IgER! her
with the nltr%gen or carbon atomto which they are attached forma 5-6

menmber ed hel@33ty c| Inccertgjn embedimenss, darcympopnﬁifgof iedformmlag {343y e 61 ower
al kyl, | owe roaryl, - (alkyl)aryl,

-(al kyI ) het énre(li)lfg&r &fdoﬁlllé(ﬂw?%}éﬁu%%ﬁgl n enbodl ments, the invention
enconpasses the corrpounds descrl bed ir hKB'Wa,bove with the proviso that:
(i) neither RL nor Rx' is Q1, g&\/ﬁ 23 /] In certain enmbodinents, for
conpounds of groups Xl Il and XIV - WL- is -NHCl _6al kyl - or
-OCl1_6al kyl-. In certain enbodi rrents W’ AI kl 5 is- NHC2al kyl - or

-0OC2al kyl-. In c Al Kkl - is -NHCH2CH2-, - OCH2CH2- or
- NH- CH2CH( CHZO—I) %5§ %ﬁ%fo‘ﬂo@ﬁﬁg %frHCt\e{Mr%odl ments, for corrpounds of groups

X1l and XIV, R is hydrogen,Rrfig] ogen, het(BP’%cl %6 or heteroaryl.
In certain exenplary enbodi ment sg \ L“l s hydrol 9 V\D 2006/ 036266
PCT/ US2005/ 025340 _ _, [0239] Ji tain eni%r nts, for conpounds of
group XIV, Rzl is hydr ogen, hal ogen | ower kyl or |ower haloalkyl. In

certain e”bFﬁEﬁS”t Stn Brthfh emtHatndHAls, 'ﬁ(tR""??t@_iBsz- iowericeldy! —Nud@oB

hal oal kyl . I'n certal n enbodi nen conpounds of group XV (ﬁave t he
structure: o 2ZNHIGHFEONHNC NN Rzi S ~SNIO ~1 J Nor (38A

[0234] In certain embodiments, -NRY)CE=ONRYHCRMRY. is -
NHC(=O)NHCH,-, and -CR"’RY*C(=0)NR"?) - is ~-CH,C(=0)NH-.

[0235] XIII. Compounds having the structure (and pharmaceutically

Alk; N H
P
(35)
Alk N
wi™ 1{}“
P

acceptable derivatives thereof):

H
Tz

; or
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C2alkyl N HNCHNRzi S C N ~ SWZ (39A) wherein Rzl is hal ogen,

| oner al kyl or |ower haloalkyl. In certain exenplary enbodinents, Rzl is
c, F, nmawbyboene26€F3. | n certai n exenpl ary.. enhodi nent s PCRAIS2008/025340.0r .,
-CF3. [0241] In certain enbodi nents, conpounds of group XV have the
structure: Calkyl NRxi HNC -N NRzi Il NSORiI / S1 ;_j N(41A
wherein Rl is hydrogen, [ower alkyl or {392RI A where RIA is hydrogen or

| ower al kyl; Rxl is hydrpgen, J,ower al kyI or heterocyclyl; and Rzl is
hal ogen, |ower aVRGFIOR PRt K&t anidklied @engially A0 By eapieaapd sbelasssent s,

O R oy R S, M SN Bl
st r uct ur e ( drydrqgear rrim@mt |ad;leylll ylowccéapﬂeaialkey]derarylat iheesoaryler e@iRyl)ayM; | Al k1-
3 3 N S NEKIIREBATI A 1 i ScBitpker ORRUDSIYBLSAS kY o8 ORI
ls\l HN ?'45;“ (48 %ﬁik@n}\leﬁ\é Shalth Wit (p ko Wwoenbi-adfabbi Rethlenk initsakd ﬁ?deﬂen!lel?ﬂ}N or
optlonally replaced by -C(=0)-, -CO;-, -C(=0)C(=0)-, -C(=0)NR"'2-, -0C(=0)-, -
OC(=0)NRMA- .NRMANRME., NRMANR!M BC(=0)-, -NRMAC(=0)-, -NRMACO,-, -
NR"4C(=0)NR"'®-, -$(=0)-, -S0,-, -NR"'*S0,-, -SO,NR*A-, -NR*A50,NRE. -

RL]A and RLlB

O-, -S-, or —NRLIA-; wherein each occurrerice of is independently
hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; m is
an integer from O to 3; r is an integer from 1 to 4; each occurrence of R*' is
indenpendently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -
(alkyDheteroaryl, -OR%, -SR%?, -NR“R?, -SO,NR“R?%, -SO,R?, -C(=0)NR?*R?,
halogen, -CN, -NO,, —C(=O)ORZ3, -N(RZZ)C(=O)R23, wherein each occcurrence of

> and R? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or aicyl, or R** and R? taken together with
the nitrogen or carbon atom to which they are attached form a 5-6 membered
heterocyclic, aryl or heteroaryl ring; and R# is hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl. In certain
embodiments, the invention encompasses thhe compounds described directly above
with the proviso that:

(i) neither R' nor R*' is Ql, Q% or Q3.

In certain embodiments,—Wl-Alkl— i1s —-NH-Cigalkyl- or —O-Cjgalkyl-;
wherein the Cjgalkyl moiety may be substituted or unsubstituted. In certain
embodiments, -W!-Alk1- 1s—-NHGC,alkyl- or —OCsalkyl-. In certain embodiments, -
WL-Alk;- is -NHCH,CH,-, -OCH,CH,- or -NJH-CH,CH(CH,OH)-.

[0236] XIV. Compounds having thhe structure (and pharmaceutically

acceptable derivatives thereof):

A|k1 N H /A]k1 N
w N w N BN
S \O (RZ1 N \O (RZ1)
) )

(38) (39
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wherein R and RX are as defined generally and in classes and subcl asses
herein; WL is O or NR71, where R71 is hydrogen, |ower alkyl, |ower

het er oal kyb,20@wosbz66 het eroaryl, -(al kyl)aryl.,..-(al.kyl.) hecerusasoglo2s3a0 acyl ;
Akl is a substituted or unsubstituted Cl_6al kyl ene or C2_6al kenyl ene
chain wherein up to two non-adjacent nethyl ene uni ts are independently

optionally repl aced ,w1 )f\;‘g) WMo CI)Z- - —O Q) NRLI A-,

-0C(=0) -, -0 L1A- | . B L1A wﬁj

C(=0)-, -NR C(5 T\“ NR CC2- ,o - F“f NFg(1 &0) "ASOZ-
-SO02NRL" A-, -N 2NRL' B-, -0-, -S-, \/\herel n each occurrence

of RLIA and RL'B is i ndependent |y hydrogen | ower aI kyl, | ower
het eroal kyl, heterocyclyl, ar§4I0) heteroaryl or aciAl) mis an int eger fromoO

to 3; r is an er Jirom occurtenceg .of .RZ' is

i ndenpendent |y hQVé’re r‘{l aaﬂdké areh%S[ g%%‘fflk%ﬁner ?'yaln% lﬂeﬁlgpsegranld subclasses
- (al kyl') ary heffin; W aisl(y b2 NRtwér@ﬁérkf |R|W1'1§:ﬁ§1cﬁ3gerr Bwvefdlk INR?&BE&roaI 2&{6?12 RZ3,
S02RZ' , - Cﬁi @) NRzZRzS hal ogen, - NO2,

i 2720 ORZ3, (RZZ% O Rz
wher ei n eachetstaseyly r éalke)ayl.R @@(}é}mtem}’ll or japdepdidens| 3?1 &Qﬁl CProvver

al( glylkyl l)ﬁ\é\?rgr 3’%@ u?eadl &g?:anfﬁé%ér Oﬁ?ggsa% 3‘%3%% ] 3@2%@%%}2?%&) WG Ropdiasent, ogen
or carbon axiecmmsrlé@ vumt@ haﬁah@gﬁe@élﬁieﬁﬂy acpreuthaflgr repbacbd 6byrenﬁ€=f@)i -CO,-, -

heterocyclic, ar or heteroaryl, ring, and RZ4 is hydrogen. ,]|Qwefgal kyI
ower hat er GUHR=Ciry I-CrRIMRE ATy |-OLt= @a1,kypp.<r99NR1 KN oiryr o
acyl. In ce 1 321 ;] _nt LitA \Y; Lgo, ent ﬂglecho JeTe il s_
descri bed dlﬁ\ifgjcwls aggl ﬁ Eg_O?O\??Eo Fk(l)at 1) ne|t er Rl %r

Ql, @ or QBO, oma“‘smz ,ceS(Dﬁim“ér,rbN&lLWSﬁhNRLf br -QomSaunds N @-roullméﬁv
-W-Akl- is - NHCl1 6al k r lg6al k ertain enbodi
“W- Al KI - :§a%4%fli?}}?e ﬁr Ll? %(ylls m‘?/eﬁe’&cia?r“ﬁ&cfwdé‘%é&&dﬁﬁ%ﬁflé ’V\?dwrkl

i's - NHCH2 CHZ e per 5o %)Qﬂ IQ'I'ZEQ_V@ m id A2AMgeFr&RI0 R B ris an
enbodi nents, for corrpoun of rou , S hydrogen, hal ogen,

het er ocycl ylmtegaryﬂromr 1 Het4sr gmhybccurrnn@epf &% iexiadeipandendhb butiragans AL i s
ydr ogen, — RECBUTE ABlemRrgr: o Roday! 1681 oARRDRR R, RORNE ol frent o
mis 0. 71 mzzﬁ%/ 0S6 20872RET/ USROS 053 EINROAES] lllanoga[taloNerm)wlj,rrents,
&Omogpds ! (96?5 Z?(\{I\gl(?{\é?)ct(bg) Szg,r %I}elflglr? ee%%aloic(:gc!urrlélncl_ei: I_(HD\If R and Rzg\| isS >0
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyDheteroaryl or acyl, or R?* and R* taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl
ring; and R* is hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, -(alkyl)heteroaryl or acyl. In certain embodiments, the invention
encompasses the compounds described directly above with the proviso that:
(i) neither R nor R*! is Q!, Q% or Q°.
[0237]  In certain embodiments, for compounds of groups XIII and XIV, -W'-
Alk;- is —-NHCjgalkyl- or —OCjealkyl-. In certain embodiments, WLALk1- is—
NHC,alkyl- or —OCsalkyl-. In certain embodiments, WAk - is -NHCH,CH,-, —
OCH,CH;- or -NH-CH,CH(CH,0H)-.
[0238] In certain embodiments, for compounds of groups XIII and XIV, R! is
hydrogen, halogen, heterocyclyl, aryl or heteroaryl. In certain exemplary

embodiments, R' is hydrogen.
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(42A) CRaikyi NHHHN HNC~~N NN O S N'Y (43A) [0247] In certain
enbodi nents, conpounds of group XV have the structure: C2alkyl N HN Rxi
HNC C 1_-WoNodd/03&66R1L / | SIN O S NJ (45A)....wherein Rl iPETHigde0s9e3340 | ower
al kyl or -CO2RI A where R1A is hydrogen or |ower alkyl; and Rxl is

hydr ogen, |ower al kyl or heterocyclyl. In certain exenplary enbodinents,
Rl is hydropmes9) TTEtIh%ﬁmn%cﬁlhent@%%onﬁbundﬁoﬂﬁgﬂdupgﬁw R?étih)hlydmgen
thienyl. [0248] XV npounds haV|n% t he struct harnac Acally

accept abl e H@Pg%ﬂQWsalkﬂéfréSW?r halpglkyi. jIp IQEFB“H*] RS 1) "?Hd g HN

Wi~ |\ HN . S N, (46) (47) Alkl N(R21)m
SIAKL N @*fﬁ’%‘%ﬂ%%ﬁfﬁl%ﬁv“@hNﬁé?‘%| / N“NR N NN INNS HRL ~J H J~ J
S N or s N-[024018) Iﬁé@x)tain%rboéﬁmen&lcanﬂotmdls ofigruasXIdehivedhe sferctural |y and in

cl asses and subcl asses herei or NRWL, where RM is hydrogen,
| ower al kyl, |ower heterogj et roaryl sz(al kyl)aryl,
-(al kyl)heteroaryl or acy AI kl |s su - or 72 WD 2006/ 036266
PCT/ US2005/ 025340__, KNituted C1_6 or C2_6al kenyl ene chain
wherein up to two non- cg,ht o
(38%)
Coalkyl N H
HN/ \</\)/N H RZ1
ST
N/) >
(39"

wherein R?! is halogen, lower alkyl or lower haloalkyl. In certain exemplary
embodiments, R% is CL F, methyl or —CF;3. In certain exemplary embodiments, R is
Cl or —CFs.

[0241] In certain embodiments, compounds of group XIV have the structure:

Coalkyl N H
Xt HNT \</\)/N

H
N RZ‘]
s YIj
) 0
N

41%)
wherein R! is hydrogen, lower alkyl or —CO,R' where R* is hydrogen or

3

lower alkyl; R*! js hydrogen, lower alkyl or heterocyclyl; and R* is halogen, 1 ower
alkyl or lower haloalkyl. In certain exemplary embodiments, R! is hydrogen, methyl,
-CO,H or -CO-Me; R*! is hydrogen, methyl or thienyl; and R# is CL F, methyl or —
CF;. |

[0242] XV. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

Al N H HN—’\ Ak N H HN—\
wi™ w /3 H \
\( \<;)/NYN N NZ1
s HZ1)m \N o rR#ym
) /)

42) 43)

70



met hyl ene units are independently optionally replaced by -C(=O0-, -CO -, -
(=0 C(=0 -, -C(=ONRLIA-, -OC(=0 -, -OC(=O NRL1A-, -NRLIANRLIB-, - LIA LIB
LIA LI A LWO2006B36886NR C(=0) -, -NR C(=0)-, -NR CO2-, - NRrCTaAGRNR025340 S(=0) -

- SM2-, -NRLIASQ2-, -SO2NRLIA-, -NR LI ASO2NRLIB-, -0-, -S-, or -NRLIA-;
wherein each occurrence of RLI A and RL1B is mdegendently hydr ogen, | ower

al kyl, lower heterolfkyl etwer cI yl, aryl, CY|: mis an
i nt eger from@to%\g; rKi)(; ﬁl fronfy t 4; e qu '\I%of Rz1
is i ndenpenden%}ﬁ\ dr ogen, aI kyl J )é"t erg. ISNaryl, heter 397

-(al kyl)aryl ors= kyl ) het er oar yI , - OR%2, ZJ - NRzZRzS - SO2NRz2Rz 3,
-S2RZ1, -C(=0 NRz2Rz3, hal ogen, -CN, -NO2, - @)ﬁ - N(.Rz2) C( =0 Rz3,
wher ei n each occcurrence of F#¥ and Rz3 is | ndep llent I y hydrogen, | ower

al kyl', lover het GiheR Aqﬂl qn%rf(j“ %@Zatsede Sge%lel{gﬁkka%ﬁh)ﬁr ﬂsses andhs%tﬁ:lasses

-(al kyl)het eroaryl or ac oget er wt e nitrogen

or carbon atem; W' wO cthRWé,ywmeRéYf isighiecgdnplowen alkyf mvemmeedalkyl aryl,
het er ocycl i c, aryI or heteroar and RZ4 is hydroge | ower_al kyl ,

| ower het er BEEIOFYL an(gikyDangh, eré&rypheteﬂ;a()& 051 pely| ALk 4 k‘}‘/l §‘H’éWé‘Ff‘6]ar‘3fl or
.
acyl. In Cehﬁ&fb??tﬁ%bobs%%&h e §rN6, Jalk¥ %h@ra alﬁn@&%slgﬁ%o e 5RIEHRY

descri bed direc the rov so t ther R1L no is

Q, Q@ or Qﬁjet}gﬂldle( iunts - M- Afﬂleﬁendestlmoﬁptromﬂ-ﬁ reptacedN(3) GEZ=0)-Wh€i@j}-n R is H
or Cl1_8al kyI R e nts 0 oun of gnpup XV,
“W- ATK1- i § iﬁ?ﬁeﬁﬁal %&f&l}%@ "Bgﬂf@ OF%fﬁ Qe eg@% Mnts, -
-W - Al KI - i sepuHGR!L Cﬁo)er NRD2aldoy| _NRILth@gr t_NRﬁrl @jNREWt S-S(=04; Alk1-

or

is - NHCH2CH2-, - - '}J'fk CHZ%UI CI—I2C]—|)L I'n cerfain
embodi ment s SOkor- NRHTISGIM‘Ld§QﬂNl©I‘ ou *SORNR;"¢ —,hyﬁal'r o§enor ¥R 6y ewherein

het |yl 0
nyclr ogen. | BEBITHERS Bhi oo nedt SlepRe IR e ooV G i <TRr 1 s
hydr ogen, B&Eﬁﬁﬁ@l He@utBdycill ké&!yl @étef&grormiayp@h kydn intdge£RHM b BRi@AhMENT S,

mis 1 and Rzl is , F, neth ertain enbodlrrents mis 1
and Rzl is lnsegst fﬁ?sﬂlohltkﬂ eqch ocewmem%ﬁaodf; radrnpendently fnydéﬂg@nRﬂkyl s

structure: osgiSE bR, SERERT RO R B3 >h&5‘%%§/é| SRR BT e

HN S N/ NNRZRZ, 0rSO,NR?RZ, -SO,R?, -C(=O)NRRZ, halogen, CN NO,, -
C(=O)ORZ3, -N(RZZ)C(=O)RZ3, wherein each occcurrence of R* and R® is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyDheteroaryl or acyl, or R?? and R* taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl
ring; and R# is hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkylaryl, -(alkyl)heteroaryl or acyl. In certain embodiments, the invention
encompasses the compounds described directly above with the proviso that:

(i) neither R! nor R¥! is Q!, Q% or Q.
[0243] In certain embodiments, for compounds of group XV, -WlfAlkl- is —
NHC;.galkyl- or ~OCj.galkyl-. In certain embodiments, -WAlkl1- is—-NHC,alkyl- or
—0Csalkyl-. In certain embodiments, ~W1-Alk1~ is -NHCH,CH,-, -OCH,CH,- or —
NH-CH,CH(CH,OH)-.
[0244] In certain embodiments, for compounds of group XV, R' is hydrogen,
halogen, heterocyclyl, aryl or heteroaryl. In certain exemplary embodiments, R! is
hydrogen.
[0245] In certain embodiments, for compounds of group XV, R# is hydrogen,
halogen, lower alkyl or lower haloalkyl. In certain embodiments, m is 0.
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(46A) C2alkyl N Rz1 HNC )aN)'-N HN S (47A) wherein RZI is hal ogen, |ower
al kyl or lower haloalkyl. In certain exenplary enbodinents, RZI is O, F,
met hyl orwoCGh®/03p853] | n certain enbodi nent.s, conpound®cofusgrosops3xd/l ., have
the structure: Rz1 CQClalkyl P\/ Rk1 HNC|1 HN/ I RL\ NHN S N (49A
wherein Rl is hydrogen, |ower alkyl or -CO2R1A where R1A is hydrogen or

| ower al kyl {02861 | sInhegethimg@ibodimeney, cahpyhndsrof lyedupr XWyhalvy the semctuf&z| i s

hal ogen, |ower al kyl or | ower laaéugﬁl k%l | I n cerﬁl exenpl ary enbodi nent s,

Rl is hydrogen, nethyl, - 1H| s hyagogen, nethyl or
thienyl; and RZI is O, F, hyI or 257 1. Compounds havi ng
the structure (and pharma ~pal |y accept ivatives thereof): RWM1
N, Al k1,Y,L, Z RWN, Al k1.Y. Bl I NRL/ N or N (50) (51) wherein R1,
L2, Y and Z are as defined geMerally and in cl asses and®’subcl asses herein;
and R together with a carbon atom pre(| on ALkl forns an optionally
substituted 5- to 6-menmbered heterocycli rlng [0255] In certain

bel ow. 74 WD 2006/ 036266 PCT/ 82005/ 02 YN/ z RAIkl "N RAIk1 N
RLI JRL/ Nor SN (50A)

A

N

embodi nents, conpounds of the infe ﬁ‘ﬂ‘o%h‘ﬁvat e $tNogture (1A) or (2A)

(43%)

[0247] In certain embodiments, compounds of group XV have the structure:

px1 HNT Czalkyl\(s\ﬂ/n 4T N
rR— || \/)N ?3]/ \©
S °N
45%)

wherein R' is hydrogen, lower alkyl or ~CO,R' where R is hydrogen or
lower alkyl; and R*! is hydrogen, lower alkyl or heterocyclyl. In certain exemplary
embodiments, R! is hydrogen, methyl, -CO,H or -CO,Me; R*! is hydrogen, methyl or
thienyl.
[0248] XVI. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

__Alky N:\/ (R __Alky N= (R

@\ HN \ \©\ HN/g\//)
(46) a7
Z1 Z1

Ak N=2 (R0 __Alky N=3 (R )m

X1 W \©\ W Xt W \©\ HNN 7
4 l\)N N § R! / ) N N
SN or
(48) 49)

wherein R! and R® are as defined generally and in classes and subclasses
herein; W' is O or NR"!, where R™! is hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl; Alk; is a substituted or
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wherein mis 1 or 2 and RAlkl is hydrogen, hal ohen, hydroxy, CN, nitro,

| oner al kyl, |ower al koxy, aryl, or heteroaryl. In certain enbodi nents, RAM
i s hydr ogeo.200032%6] XVI 1. Conpounds having..the struct @Ce/UuSacmd/025340__,
pharmaceutically acceptable derivatives thereof): W, Alkl, YL~z X1 N X2 N
(52) wherein one of ----. is a double bond, as valency permts; one of Xl
and X2 is SundubsitotelieT, datkylene Rt T ialkuglene I&hﬁmwhﬁeﬂﬁyuib’ ageno nohakipgent,
cyano, nitro, or an aliphatic, heteroali pha Cfycl i eterpalicyclic,
aromatic or MEEWENSaPBIRt4Te dFRIAsenty ‘?Igloé}a 3S reRﬁW @‘@) Where Rwl
i s hydrogencl Lol Ky &ilRLISCycb@.L 6yl - tler 0a IANRLIB.

het erocycl yl', (G %I O(Slhet goaryl - (al kyl )Ztryl - zylﬁﬁyl Y he%\]gogyl or acyl;

or RWL t ogeNREFNRYFCE@ar R é@@ﬂr@)p,r é%lélr}f‘C@& AlNRi‘ Y H=MNRAR- 018 (FOMal-| v
substituted r ehe nG; kl is a stituted or
unsubsti t ut §§2CI &IW '§%g “6a §@é’ﬁ chaif “Rhe¥ei up’ RS

non- adj acen&acﬁeééwh@ﬁ& Hf"RtLS“ ane Rw@ﬁﬁf&ﬁéﬁdewm%uﬂﬁéM we@runsaeﬂ)wé}y

-(=0)-, -Q02-, -C(=0 C%O)NRLI
NRLI ANRL B- hetemaaklyl mqmcj(yhca)ryl, cIRIANAQE-acyl; m LSNmmeg@zfrom- to 3;ris an

NRLI AC(=O) N R LI A RLI B-,
NRLI ACC=O N B s s o e R i, 5 R b S0
[ ndependent hékeroﬁbk‘?[ og@m,, hkt@y&&y]aL@ gﬁl)a{rﬁv\@& l(@mqgil)ﬂétéﬂgxzdyl herét ogrePy|-,

|, het
fjlrN)(/R’\/\E) g(erd%ar 23 @@Mliac or 'SOMWEXD@% hadogpp, VN -NO2, wher ei n
& is absenb(_r% z3NR azg‘]gi(lg?)RzR whBreggh 856%u1‘r99(%p%?dﬁm |a¥1f1h¥§d’ ogen,
r ro ar

| ower al kyl Heterocyc : eroaryl,
- (al kyl ) ar yindepe(nablktyj hijt&b@frpwwér aieyl aloyler héter@ll@m avplt, hetesdatyl, Kaikgbhariylyt ed

phenyl or thiazolyl rin 006/ 036266 PCT/ US2005/ 025340 Z i
al i phatic, tHeksb B%tﬁlioawé@r @Cylam By% pp R Qﬁ@#@r B)&rsclrﬁep Wgctﬁe BHEARER O ©

het er oar oma t ,
R e

C=NORI D, or rin3Bhd Rﬁensem:ydmgcs, dwiarna&gbrlofwemnh@em@lksl aryl, sheteroant.eger
fromO to 5 nd X3

i val ro derived from azeti oxet ane or
a C3_acar boletiapyly &}Eyl Tpgry! (@RI KR p W‘Kﬁg\ ?5%? e SiveiSh

- (CRI ARI B) ”&rc@n(p@@e@ﬁie%@oﬁnds described d1rect1y above with the proviso that.

(i) neither R' nor R*! s Ql, Q% or Q°; and

(i1) ——Wl—Alkl- is not -OCH,;- or -N(R)CH,-, wherein R is H or C;_galkyl.
[0249] In certain embodiments, for compounds of group XVI, -Wl—Alkl- is —
NHC,salkyl- or —OCjealkyl-. In certain embodiments, -WlAlk1- is—NHC,alkyl- or
—0C,alkyl-. In certain embodiments, WAlk;- is -NHCH,CH,-, -OCH,CH,- or —
NH-CH,CH(CH,OH)-.
[0250] In certain embodiments, for compounds of group XVI, R! is hydrogen,
halogen, heterocyclyl, aryl or heteroaryl. In certain exemplary embodiments, R! is
hydrogen.
[0251]  In certain embodiments, for compounds of group XVI, R? is hydrogen,
halogen, lower alkyl or lower haloalkyl. In certain embodiments, m is 1 and R% is Cl,
F, methyl or ~CF;. In certain embodiments, m is 1 and R* is lower haloalkyl. In
certain embodiments, m is 1 and R is —CFs.

[0252] In certain embodiments, compounds of group XVI have the structure:
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wherein k is an integer from1l to 3 and mis an integer fromO to 3; and B
is -(CRRARIB)tRIc, whereint is an integer fromO to 5 and the attachnent
poi nt to Wocoeen3tiesough a carbon atom of the. RLC graoup; Painarsesos/obdss and R B
are independently Hor Cl 6alkyl; Rlc is an optionally substituted
non-aronatic nonocyclic ring, a fused or bridged bycyclic ring or a

spirocyclic ring; RREis NRI A CRID R A%hF, -A(=O RIF,
-S2RIF, -(=ON(R'F)2, - SQ& @ wherein RIF is H,

Cl. 6al kyl, -(CRIARIB)t(C6_10a yI) or ,B% 4-10 nenbered
heterocyclic); and (b) inS e or e follow ng groups, the
recited variables do not \\ cuﬂ Si mJItaneoUst as defined: (i) -W-AKk1- is
-OCH2- or -N(R)CH2-, wherein Ris Hor Cl_ 8a| kyl; Y is*%phenyl; and Z is a

5-10-nmenbered cycl oal kyl, heterocyclylgy a)j or heter oaryl; (ii) Rxl is
hydr ogen, hal ogen, Ci1 4a| kyl or "Cl.4al koxy; -W-Al kl is -NHC1_ 6al kyl,

-OC1_6al kyl , -NHC1 6het er oal Kyl @falikyOC1_ 6hetero 42-Z is -X-RX Wnere X
is -NR- or -NHC(=O)-, and Rx HM/C?) 10 r&wl inyl, phenyl,
4|

phenyl G _ 4al kyl or phenyl C2_Bal kenyl d one of X1 and X2 is S
the other is CRXA wherein & hydr og gj\ 4al kyl or phenyl optionally
substituted w th hal ogen, Cl _4al kyI or (halo)Cl_ . 4al koxy; -W-AlKk1-
is -NRCL 6al kyl -, -0OCl1_6al kyl -“or -SCl_6al kyl - wherein Ris hydr ogen,

Cl_4al kyl, Cl_4acyl; Y is phenyl; L2-Z u';;Aa Cl_12al kyl saturated or

unsat ur at ed hydr ocar bon_chain i ncI udi n NR- and opti onal |y substi tut ed
with hal oCl_ ~ 4ambesejn RE3is Swyzge@aowr oloyver dalorbir)l In ertamexemplpenoxy,
phenyl or phe Ith| v | 7 e enbodi nent s, Xl is Sand X2 is CH
In certain grr‘[r@é % R 1%%? la(;ﬁd 3is S In certain enbodi ments, L2

i's NH, - NHC{ex33] . ]Nl'deft&l@)e@bodnh&ﬂﬁ(,e@)lﬁdbhnds-dﬂlgﬁ(wpcxww&-the structizt2 C( =0) NH- .

[0258] In certain enbodi nents, conpounds of subgr XVI'11 have the

follow ng structure: 76 WO 2006/ 0 21836 v v« PCT/ 548025340'a RY1 Alkl N
ALkl (RYi)g Wi ~L2 Wi -gxi XlﬂN HL/I;Qg << - J XZ Nor XZ N
(53) (54) V\/nerelnqlsl4 f Xl S and the other is -CH;
and each occurrence of | i ﬁependent I thydrogen al kyl, heteroal kyl,
aryl, heteroaryl, - N :

(49%)
wherein R' is hydrogen, lower alkyl or —CO,R' where R™ is hydrogen or
lower alkyl; R*! is hydrogen, lower alkyl or heterocyclyl; and R* is halogen, lower
alkyl or lower haloalkyl. In certain exemplary embodiments, R! is hydrogen, methyl,
-CO,H or -CO,Me; R*! is hydrogen, methyl or thienyl; and R? is CI, F, methyl or —
CFs.
[0254] XVII. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

W1
RWI \ /Alk1\Y,L2\Z R N /Alk1\Y,L2\
S N ’ N
R'I / l
N/) or S N/) :
(50) (51)

wherein Rl, L2, Y and Z are as defined generally and in classes and subclasses
herein; and R™! together with a carbon atom present on Alk; forms an optionally
substituted 5- to 6-membered heterocyclic ring.
[0255] In certain embodiments, compounds of the invention have the structure

(1*) or (2*) below:
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(al kyl')aryl or -(alkyl)heteroaryl, -ORY3, -SR Y3, -NR Y2RY3, -SO2NRY2RY3, -
C(=0O) NRY2RY3, hal ogen, -CN, -NO2, -C(=0 ORY3, -N(RY2)C(=0O RY3, wherein each
occcurrernwo 2006/ BYB6and RY3 is independently hydrogen, | @censasospbss4d oner
het er oal kyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl, or
RY2 and RY3 taken together with the nitrogen atomto which they are

attached forma 5-6 nenber elfzec%/clic ring. [02 Y. Gerk ai n
enbodi ments, conpounds of Broup XVII1 have the ; I'T‘ H‘g structure:

AKD N AKL RYET Wi~ - 1B . X1 S Z X1 L2z ~rﬁ*A"‘ e 20 R or X
N (55) (56) wherein W ks 04Qr NRwl, where Rv'1 ogen, | ower al kyl,
C3_6cycl oal kyl, | owegt gt roaf kyl , het erocyclg /a het er oaryl ,
-(alkyl)aryl, -(alkyl)he yl or acyly, and Ak ,\§7]a Cl_6al kyl ene or
C2_6al kenyl ene noiety; and each occurrence of RYi is independéntly

hydr ogen, ~hal ogen or IOWE(SO%)I kyI [0260] In certain enb@dfnents, corrpounds
of subgroup XVil| ve t he ryctur I 1 6al kyl
RYL S Z H\z HN X{’L}le?)t‘i s 1 ?r A9 Ry gfoée%eflal% ﬁv‘%i‘r &‘W@Fﬂ\l “%r?\i P9y

(58) wherei g2 lbﬁlexl\lhko;aj\"ﬁ@fl-& tero r&driain eDbldimeh iR s g NHCH2-
or -CH2C(=0) NH-. WO 2006/°036266 PCT/ US2005/ 025340. ’[0261] Certal n

enbodi nent s {82S6donp3¥Alls a€ompounilhdunving sthgstougture -(an | phabmmlédlly S
hydr ogen. [026 ments, for conpounds as described in
AP et RRSE e 1

subgroups |- her with a carbon atom present on Al kl
forms an optionally substituted 5- to Q,Am,nbgmé\d het erocyclic ring.

0

(52)

wherein one of ~---. is a double bond, as valency permits;

one of X! and X? is S, the other is —C(RXI)—; wherein R*! is hydrogen,
halogen, cyano, nitro, or an aliphatic, heteroaliphatic, alicyclic, heteroalicyclic,
aromatic or heteroaromatic moiety;

W'is O, S, NRY! or —-C(=0)NR"! where RW1 is hydrogen, lower alkyl, Cs.
scycloalkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkylaryl, -
(alkyl)heteroaryl or acyl; or R™! together with a carbon atom present on Alk, forms
an optionally substituted 5- to 6-membered heterocyclic ring;

Alk; is a substituted or unsubstituted C;galkylene or C,.salkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -CO,-, -C(=0)C(=0)-, -C(=O)NR*'4-, -OC(=0)-, -OC(=0)NR"A.
NRUANRME. NRUANRMBC(=0)-, NRUAC(=0)-, NRMACO,-, )
NRM™AC(=0)NRME-, -§(=0)-, -SO;,-, -NRM'450,-, -SO,NRMA-, -NRMASO,NRME-, -
O-, -S-, or -NR"A-; wherein each occurrence of R™# and R™® is independently
hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl;

L? is -NRY*, -NR")C(=0)G,-, -NR")CE=O)NR"*)CRVR™- or -
CRYRYC(=0)NRY?) -; wherein G, is absent, O or NR®% and R™?, R™?, R%* and
R% are independently hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;

Y is an optionally substituted phenyl or thiazolyl ring;
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[0263] In certain enbodi nents, for conpounds as described in subgroups
[-XIl1l  and XVII-XVIII above, Z is a branched al kyl, al kenyl, al kynyl,

het er oal kwb 2006/036mber oal kenyl noiety. In certain exenpl acy/use@wsdessent s, Z
has one of the following structures: RZ1 Rzi Rzi Rzi N~ ri N, Rzi ORzi
N. RZ1 wherein each occurrence of Rzl is independently hydrogen, | ower

al kyl, lower al Keriyl an adiphatihehetemaliphatiss  disytlic, | betererliciicc.c bBmtice 9f s, Z
has one of the follow n structures: N NH N [0264] In certain

enbodi ment sDCEERAAY ‘bﬁ\%&f‘é Y:as described in subgroups I-XII1 and XVII-XVII|

above, Zis a cy%lgpghlg)plr@wgygllaﬁ@bg{é‘hygnotl@tQF@ﬁQ&IwﬂerelﬂryI or heteroaryl
odi

noiety. In certain exenplary e f the fall
structures: Rzi M'Nis RZ@R%‘ "Rom G- (CRﬁR\%B)ﬁRZlﬁm -(GR e)rngrﬁ: (Igzﬁq Rs )@l

et byl or CE2 ol VO 2008 gre268, RETA WRRRA%AR5Y.  £URAGk gmr&ﬁgttansv

enbodi nent s grou 5
XVIT-XVIT] ah@We is a bivaleht gﬁg@td@gmd ﬁﬁfrﬁ&eﬁﬂma, oxeiant yr h &yicrgbanyeliogroupe

G TF ethyl ofdCrs, {OBAD} HCHHCRARDMBE: apfibe Reveh=t A B gach of
of special e Bk on FRETART (EDAMEm B KICEA R O I oses descr] bed
above i)- cxvi) &Eﬁilscl(GRéA&BlB)tRl?DWIBmms; isaad irsgeee if@sn 0 to 5 and the attachment
point to R!€ is through a carbon atom of the R!C group; wherein R' and R'® are
independently H or Cjealkyl; R!C is an optionally substituted non-aromatic
monocyclic ring, a fused or bridged bycyclic ring or a spirocyclic ring; R is —
NR'R'® or ~OR'?; R'? is R'F, -C(=O)R'T, -SO,R'F, -C(=0)N(R ')z, - SONR "), or
_CO,R'. wherein R'F is H, Cprealkyl, -(CR'R'"®)(Cs.10aryl) or -(CR'R'®)(4-10
membered heterocyclic); and
(b) in any one or more of the following groups, the recited variables do not
occur simultaneously as defined:
(i) -W'-Alk;- is ~OCH,- or -N(R)CH,-, wherein R is H or Cygalkyl; Y is
phenyl; and Z is a 5-10-membered cycloalkyl, heterocyclyl, aryl or heteroaryl;
(i) R*! is hydrogen, halogen, Cyalkyl or Cy4alkoxy; -W!-Alk;- is -NHC,.
salkyl, —OC;y.¢alkyl, -NHC}.cheteroalkyl or —OC;gheteroalkyl; 127 is —=X-R* where X
is —.NR- or -NHC(=0)-, and R* is Cs.jpcycloalkyl, morpholinyl, phenyl, phenylC;.
salkyl or phenylC,.salkenyl; and
(iii) one of X! and X2 is S, the other is CR** wherein R** is hydrogen, C,.
salkyl or phenyl optionally substituted with halogen, (halo)Ci4alkyl or (halo)C,.
salkoxy; WlAlk- is ~-NRC)¢alkyl-, -OC;¢alkyl- or ~SCy.ealkyl- wherein R is
hydrogen, Cjualkyl, Cjsacyl; Y is phenyl; 127 is a Ci.1zalkyl saturated or
unsaturated hydrocarbon chain including -NR- and optionally substituted with haloC,.
salkoxy, Cs.scycloalkyl, Cs gcycloalkenyl, Cy4acyl, phenoxy, phenyl or phenylthio.
[0257] In certain embodiments, X* is S and X2 is CH. In certain embodiments, X*
is CH and X2 is S. In certain embodiments, L? is NH, -NHC(=0)-, ~-NHC(=0)O-,~
NHC(=0)NH-, -NHC(=O)NHCH,-, or ~CH,C(=O)NH-.
[0258] In certain embodiments, compounds of subgroup XVIII have the

following structure:
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of conpounds described above and in the exanples herein. [0267] Sone of the
f oregoi ng conpounds can conpri se one or nore asymetric centers, and thus
can exi stworroas036m6s i soneric forms, e.g., Sslel.eQi .SQNer PCAMSL@S/025340,, .,

di astereoners. Thus, inventive conpounds and pharnmaceutical conpositions
thereof may be in the formof an individual enantioner, diastereoner or
geonetric isomer, or may be imthe formof a mxture of stereoisoners. In
certain enbodi nents, the co u of the inventiam,are @hdmtiopure
conpounds. In certain othei” e duhedis, m xt WEs of \st/&y eoi sonmers or

di astereoners are provyhd [ 0268F" Fur t&er ngh e, Lcert ai odnds, as
descri bed herein nay<§% S e or nore doug?élboﬂﬁs t hat cadfn exist as
either the Z or E isoners | ess otherw sg “endj€ated. The invention
additional | y enconpasses whe conpounds as individual isonmers substantially
free of other isoners and al(f® natively, as m xtures @#)various isoners,
e.g., racemc mxtures of,stereoisogg;gﬁébﬁ%addition to the above-nenti oned

conpounds per se, VPRI dnifehith SRe A B2 d Jhe othse dbir{ kit japd each
accept abl e i i Yof: . t: n LE-on 0 i SILAg_one
R R S SOOI S RO

or nore conpounds e Tnventi tica
accept abl e dxikiyDarsyit soror-(alifglbdterearyl, [I6Y] SRPouMNR Bt REOLNREMR 1pn- may

be prepared kization npayn o ). under different
condi tions a%oﬁlgﬁ*ez%\(sth %ge('i‘né&gr '@82’6%5?1@%?@&@ zg%@ﬁ}& p@lea?m&a ound
of general fREMHR! Joff RFP AgH PRYY 19 iniBpehdehthy aijfdk@Pen, ABveLXARRA! Sower

di fferent pol ynorphs maﬁ] be identified and/ or prepared using dgfere%
sol vent's, orhettirddlleybraryyibetenparst, of alkyd)argh -Gl ybhetesearylseragdyl. zet R onandoR

performng crystallizatiopns. at different tenperatures: or, usi ng varj ous
odes of " oottt hd Ml i aes Rl ORGP, HEY Sl cisfiedt Trlf g
crystal | i zatrh@fisere dRetero®ycpibsingry al so be obtained by heating or nelting

t he conpound followed by 79 WD 2006/ 036266 PCT/ US2005/025340. - - _,
gradual or fl83¥%]coollpngertaiRe epbedaneids. o £oHBPYIRS Phssubaipupe XNHE hivise dhoy

solid probg, VR copy, |R spectroscopy, differential scanning
cal ori et ry,qropovuﬁ%?st -@%y di ffract ogram and/ or ot her techni ques. Thus, the

present invention enconpass@k,i tive conpoundsaii hei rRHeri vati ves,
their tautonmeric forns, tWe&ir engoissoners, el r rphs, their
pharmaceutically accepiable saltsS hei 'z phay eutical accept abl e
sol vat es and phar maceflt lc\INy accept abl e czﬁp SN ons_/“€ontAi ni ng t hem
[0270] 2) Synthetic ieWw [0271] The prae g\ﬁjoneﬁ‘whas aa.

wel | -established literature of thienopyri [ chem stry to draw upon, in
conbi nation with the infornmgggyon contained herein, fqge) guidance on

synthetic strategies, prqtecti gs; groups, and other materials and net hods
useful for the synberes W ds O ordNRompdigieiR “ofis hyslregennlpaist plissl, Geneviclpnliag,

conpounds lower heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or
acyl; and Alk; is a C;¢alkylene or C, salkenylene moiety; and each occurrence of RY!
is indepenndently hydrogen, halogen or lower alkyl.
[0260] In certain embodiments, compounds of subgroup XVIII have the

following structure:

Cy.galkyl\ /N RY
W12 C1.galkyl
i \Q)’ L\Z HN Y/
X1 S XX \)\ -2
X f)“ ( l@” A
X2 or X2ON7 R :
&) (58)
wherein L?is NH, -NHC(=0)-, -NHC(=0)0O-,~NHC(=0)NH-, —
NHC(=O)NHCHS,-, or -CH,C(=0)NH-.
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containing the various R and R2 substituents and L', L2, Y and Z noieties.
[0272] The various patent docunents and other references cited herein
provi de Wel2pdauisetsackgr ound i nformati on on prepari ng coRpOAIsd®soHeIsiHd.ar_to
the inventive conpounds described herein or relevant internediates.
Certain cited patent docunments also contain information on fornulation,
uses, and adM?®dlst r Bt Feraiprembrdimentsfon aomipowttds iy desgribied inkubgrowysasXVIFoOr
exanpl e, gui 1 und in U S Patent Nos.: 6,169,091; 5,227, 387,
5, 654, 307 an%gg&g%gﬁ%ggﬁ)gr&gr opean Patent Application No.: EP 452002 and

| nt er nat i ondD263ipl | batdeoniNesubiodW:AY/ 0843ddmpdads Ob/ dAEaBAng WL BahH4428.
6, 541, 481 does not specifically disclose

Al t hough U. t ent ’
t hi enopyr i m%Yﬁzé,%OY% Sy iRgsaier Vil garhoe aspeviresat phlki formayn dpsionallpt ed

to gener at e sGRIRAENYIStOb-haEHLR ' - 3] Moreover, the practitioner
is directed to the specific gui gggggke&&ﬁgé 8é%'arrpl es provided in this

docunent rell6263dg tin eertiioesntmdamphia, for compoundisasadedcribedtia rsiBgloap LR XTIT

t her eof . [027@] éﬁg i hed a%ve, he present invention provides novel
compounds, 8PV H m Sfodnds 2nBRapeled: Ak YE otlkenlnglkyavle haterealkyl cowr e:
L1-Y"L2. Z Riteoalkenyl Hoicty! )inR0HaRNAEARERY ] capkahl r{oyatives
thereof : 80 WD 2008/ 036266 _PCT/ uszogg’/ ogtgl?’,ﬁ’gbhﬂ%%grm tﬁa" ?’f%ﬁﬁ owing |
L1, L2, Y af@uctugse as defined in classes and subclasess herein. [0275] It

wi |l be appreciated that for conpounds as geney ally deggriged above,
certain classes of coInE%unds re of special ijntgmest. ForRexanple, one

class of conpounds ¢ pecial< nt eresi i nctudes t hi BE 3N pyri ni di nes
havi ng the Formul a ez‘rA)' L1-y" L2.Z RL N {'z NFRA | Aj%n {\[?2716] In yet
anot her aspect of the invention, methods for producing i Rt'ernedi at es

useful for the pW@Erﬁteiaé}[\o@c‘furﬁ:‘ﬁe@QPR@sisQﬁdé(pgﬁﬁgf%l?glgﬁé)geﬁ‘ﬂg}vﬁl ﬁ?%ﬁgg%eéne A

provi ded, enbodi nents of said nmethods bei ng depi nera
LGL L1-'. Lalkenylparylz heteroaryl or acyl. In certain embodiments, Z has one of the following

structures:

ok e ‘f{“\m\'\‘ﬁ
g

[0264] In certain embodiments, for compounds as described in subgroups I-XIII

and XVII-XVIEII above, Z is a cycloalkyl, cycloalkenyl, heterocyclyl, aryl or

heteroaryl moiety. In certain exemplary embodiments, Z has one of the following

RZ1
i‘f© ' ‘*{EN/j\ RZ1 L-‘Q/I\O\Rm

T H
\\ N
‘9{@\/ ND @
N
HN RZ1 HN’Q—RZ1
/L'S\} N, |

structures:

wherein R?! is CL, F, methyl or CF;.
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SLIAAY~L SN R N R R NIR2 (1) (IA Schene A where LGl is a suitable
| eaving group and L1A is adapted to displace LGL upon reaction with

t hi eno[ 3,®0]2pyavi3ndedi ne (1). [0277] In other enbodi nentspconsabass4of
conmpounds of special interest includes thieno[2,3d]pyrimdines having the
Formula (IB): L1-Y" L2.Z Rl el NS 11 NR2 (IB) [0278] In yet another
aspect of tH§8265jvenin cartaimembhodénénts, for @dugiongds amd@pribeﬂ at eguset 0] IVeor

th ' . ds of f | | d ded
enbodt nent o VI 20 VR RIS o Lordp iyt yefiBrest 4 e EonbiRg BEC PRI - v-
L22 L' A YtblowingRbuctird®l N1 R2 S NR2 (1) (1A) Scheme B 81 WO

2006/ 036266 . PCT/ US2005/ 025340 _ Wnere LGL is a suitable

| eaving group and L1A is adapt ed Ae\di spl ace Jeact ion with

t hi eno[ 2, 3d] pyri m dine (2). Pous su ta 2 prodrug noi eti es, and
I nformati on conceal i ng they‘ I on, sy *ﬁ s and use are well knovvn
in the art. Exanples of pro rug noieties | nterest I ncl ude, anong

ot hers, prodrug RBi&tihRS! ;Sr@tfca&ﬂgqoatdfached to prinmary or secondary
am ne-containing functionalifieés or instance, prodrug noieties of

i nterest iM@2a6de tHhowdl tadist beamppmcaitecachﬁdfqroegﬂnmﬁ thilH1bgfouasll- KXY THF
such prodrug noie I ncl.ude O- 1 For th nt hesi s of

he follow n
The pr odr ug ROUTES S50ed BN G Reraabg SSRgt et Specied ploris, g esitimbus S0t
43, 3641- 363¢nitedH] thddR didssées @ dcribad bate 1)- cxvi) and classes, subclasses and species

of compounds described above and in the examples herein.

[0267] Some of the foregoing compounds can comprise one or more asymmetric
centers, and thus can exist in various isomeric forms, e.g., stereoisomers and/or
diastereomers. Thus, inventive compounds and pharmaceutical compositions thereof
may be in the form of an individual enantiomer, diastereomer or geometric isomer, or
may be in the form of a mixture of stereoisomers. In certain embodiments, the
compounds of the invention are enantiopure compounds. In certain other
embodiments, mixtures of stereoisomers or diastereomers are provided.

[0268] Furthermore, certain compounds, as described herein may have one or
more double bonds that can exist as either the Z or E isomer, unless otherwise
indicated. The invention additionally encompasses the compounds as individual
isomers substantially free of other isomers and alternatively, as mixtures of various
isomers, e.g., racemic mixtures of stereoisomers. In addition to the above-mentioned
compounds per se, this invention also encompasses pharmaceutically acceptable
derivatives of these compounds and compositions comprising one or more compounds
of the invention and one or more pharmaceutically acceptable excipients or additives.
[0269] Compounds of the invention may be prepared by crystallization of
compound of formula (I) under different conditions and may exist as one or a
combination of polymorphs of compound of general formula (I) forming part of this
invention. For example, different polymorphs may be identified and/or prepared using
different solvents, or different mixtures of solvents for recrystallization; by
performing crystallizations at different temperatures; or by using various modes of
cooling, ranging from very fast to very slow cooling during crystallizations.

Polymorphs may also be obtained by heating or melting the compound followed by
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unnatural am no acids /NH For the synthesis of the prodrug groups, see RI1O
2 Zhou, X-X et. al., PCT WD 99/51613. R2 Rl = C1-C4 al kyl, cycl oal kyl,
oxyal kyl ,woamansedekyl , etc. R2 = all natural, unnatural pamiuseccaoessso R2 N
For the synthesis of the prodrug groups, see Ezra, A et. al., ]NH2 J.

Med. Chem 2000, 43, 3641-3652. R1 0 Rl, R2 = all natural, unnatural am no
aci ds [ 0280]grathel pr degmooling.efbé presereorip potesomphy may te ulptdrminadoby tsbkd

o1 601 65 oGy SR Pt eey: TR RS B Bt R laP” ot o

herein, it Wiy beéiffagps@amatand/ok hathertté@hﬁf @nt lrﬂM@ntth@npﬂe%n@oindeﬂﬁ&{‘ded
to be I|mted to these prodrug noieties; a variety of additional

prodrug noi SOFYBPISEPS HYCREYEd FORPOURdat theiredlebyatave@ertlmm takohera fonms, th¢1e

ahove. the pasRryy Kl IR et RRA e RS, e o6 2567

protei n ki nghesndceuticallyfacceptabliisoBae}, anarjﬁhdrhiaseﬁthﬁllprﬁsgnébw Qﬂ’ﬁ%ﬂﬁénﬁr e
useful for the treatnent of di seases, disorders, and conditions including,
but not |i FPP@HIRSMEE: anoma, | eukenia, or cancers such as colon, breast,
gastric, ov f prostate, |ynphoma, neurobl astong,
pancreatic Z?\%ﬁgl adg)ras}ggﬁ%}éer mg&?(‘:vordl ngly, in another aspect of the
present invd®27ldn, Phapratitionerchds y aaweﬂ/qmtaiﬂished 8iZerdfir® I GhR362AGMmidine
PCT/ US2005/ 0ﬁ534?P{et° ositions are gr ovid d «%r ei n these conﬁosi tions

conpri se any PP sunbination pe Armation epntaipgthherging domor i se
a phar maceutgytRhéd/ on 3GRBAIAN Lo FRT f)ifc%cfcmgdgﬂd»‘rﬁgg'tan@lrot}{&]ﬁ'lln‘éieﬁalsla!ﬂd‘iﬁéth(%é1
enbodi ment's,” t hese conpositions optiona rther conprise one or

addi ti onal ﬂlﬁ@fuhﬁ@ruﬂﬁpcsyag@ﬁs of t[l@ zeslpomrtdsmf Ithia| ipwers@na preledingtcethpohads

t f th f f f
Creatmont, SOGNECAIAafR SrET s RS T o, S mbeditn o

derivative 1[&7[147!2@01‘ - THe o ariélis 4rfd doh@m@rit@@m ottRY e8feties éltecphél{afm?ﬁ)‘ﬁdecal Iy
acceptabl e derivative includes, but is not limted to, har maceutical ly

accept abl e $&ipfl baskgropad informatier Oau@,rhpaefsn&rc@mmunéwunﬂaxeio thddinyentoe
derivative whi, o] i ti.on p en ne LS ca bl

provi ding, di ? Aquiagr&gll%%glt?éer%l If/)? rgﬁeqlagt ofl’%ltrtlé rgl%(l%ner\?ﬁ%g%mde E&l %8“
herei n, or docebhabbohlsd eonttin information on formulation, uses, and administration of such

compounds which may be of interest. For example, guidance may be found in U.S.
Patent Nos.: 6,169,001; 5,227,387; 5,654,307 and 5,859,020; European Patent
Application No.: EP 452002 and Internatiornal Application Nos.: WO 97/09316, WO
01/32632 and WO 03/64428. Although U.S. Patent No.: 6,541,481 does not
specifically disclose thienopyrimidines, the synthetic guidance provided therein may
be adapted to generate compounds of the invention.

[0273] Moreover, the practitioner is directed to the specific guidance and
examples provided in this document relating to various exemplary compounds and
intermediates thereof.

[0274]  As described above, the present invention provides nével compounds,

specifically compounds having the following general structure:

L‘]"’Y\ L2-Z

1——<,X.l l \N
R O

X2 N/)\Rz
)

and pharmaceutically acceptable derivatives thereof;
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resi due thereof. [0284] As used herein, the term "pharmaceutically
acceptable salt" refers to those salts which are, wthin the scope of
sound nedvoabogoiamenent, suitable for use.in...contact_ wpPCh/usbh@swessues, of
humans and | ower aninmals wi thout undue toxicity, irritation, allergic
response and the like, and are commensurate with a reasonable benefit/risk
rati o. A "phar mggudteic &®!| RAaccemalle 1galY "andeZnseamy defined dxi clasal tandr

salt of an ester of a _conpound of this invention that, upon adm nistration
to a reci pPeistasessdiegdbabl e of providing, either directly or indirectly, a
conmpound of ] i t41..0 : i3 i i i si due
Chereof . s P8k \dF S bepFhaRbcibe oL 01 EORBOEC A TR e e Sbgt

resi due t hecetdini dmesssof hampaumist abodfi dpecial interest. dlfert &remae, bse alase afn

i nhi bitor of a Aurora kinase. [028 Phar eutically acceptabl e_salts are
wol| known_ FempABAR spaR Blesrpiaclbcs hipoetjrapidipss BGRRE the Eofnila

pharnaceutigazly acceptable salts in detail in J. Pharnmaceutical Sciences,
1977, 66, 1-19, incorporated herein by reference. Pharnaceutically
acceptabl e salts of the conpounds of this?ﬂhyeﬁtion i ncl ude those derived
from sui tabl e i norganic and organic i and bases. Exanpl es of
pharmaceutical |y acceptable, nontgxi idNaddition salts are salts of an
amno group fornmed with inorganic a® as hydrochloric acid,

hydr obromnmi ¢ aci d, phosphoric acid, sulfuric acid and perchloric acid or
with organic acids such as acetic acid,Ibxalic acid, naleic acid, tartaric
acid, citric _acid, succinic acid or mago ic.acid or by usjn ot her net hods
used in thel®0lsudh a6t apthsicRapRse. © R’@r IBYFé’l“Hﬁce‘a{qﬂé%dsl &Or aBYOSHERE| e
salts inclu i i t et | donat.e,
benzoat e, blﬂgfﬂ a?‘gé,se%sggggg?ﬁ%&mﬁ%?{gérpgfaﬁ%ﬂ r at 3,@53’%%?};5?? gﬁa(ti?, e
citrate, 8promie20OBH@BGRMBS of RGT MIBREIG HLDZ s8R tedcgrotmibnndivbpmogi:onat e,
di gl uconat e, dodecyl sul fate,,ethanesul fonate, formate, 1f_l,|\m%_|2at e,
gl ucohept onat e, gl yceropho ﬁhat e, gll_u&anZe, heni sul fat'e, Héptanoat e,
hexanoat e, hydroi odi de,S r oxy- efharfesul f onat e, ® Oiw onate, | actate,
| aurate, lauryl sulfafe nBLaEe, mal eat e, mal onRE& tHanesul f onat e,
2- napht hal enesul f onat e, nNcot¥ nate, nitrate, ol eate, dXalfBte, pal mtate,
panmoate, pectinate, persyhfate, 3- phenyl propionate, piysphat e, picrate,
pi val ate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate,
p-tol uenesul fonate, undecanoate, val ef#emedalts, and the like. Salts
derived from app igtie j i j 1 tal,
armoni um and. N CROE ARy R Ay Rt Se B 1 5k AgpeBl §5 ISR T R
quat em zat i egqactief withyhibdsi 8 2dipytifddian(ont ai ni ng groups of the conpounds
di scl osed herein. Water or  qil-soluble or_ dispersable products ma c@e
obt ai ned by [&7eh quatsisiembodpents, Rap ok camrands Rk speci! 1aierest ineddes ¢ h
met al sal t sy; i iEhi h.um cal cium magnesi um and
the |ike. FttJHrlt gg%zggrr%%g%ﬁllygg tgggg%g%agﬁke gal ts include,

L7 N 2

N
N
rRI— ]|
s N/)\RQ .
@)
[0278] In yet another aspect of the invention, mnethods for producing

intermediates useful for the preparation of compounds of formulae (I) and (") are

provided, embodiments of said methods being depicted generally in Scheme B:

LG‘I 7 L1"‘Y\L2-Z
ST NT TR? S N~ TR?
0 ()}
Scheme B
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when appropriate, nontoxic amoni um quaternary amoni um and am ne cations
formed using counterions such as halide, hydroxide, carboxylate, sulfate,
phosphat eyo 2nidta3et6e, | ower al kyl sul fonate and aryl sulf@eoatus200502860. As
descri bed above, the pharnaceutically acceptable conmpositions of the
present invention additionally conprise a pharnmaceutically acceptable
carrier, adj uvantherokGlishi sitablevibavidy grasp asel “hisradipted indispldesLadyupand al |

solvents, diluents, or. other Iiquid yehicle, dispersion or suspension
ai ds, surfa&%acél(?f‘m@ té’ﬁ@?@g’,dﬁﬁ’g{'}?@mﬁﬂ)'agept s, thickening or emulsifying
agents, preggsati VRamesRki GilbRAGLas! #RIdEaNiR atermithe bbd&_@mnﬁg fhiirt €d

to the particul ar dosage form desired.” Rem ngton's Pharnaceuti ca

Sci ences, Sisgleetean, liyEb¢sis and, use. arg\welbmovm it Vee ket Pikdmled opredrug iEmsdtis,

Pa., 1980) I.SCl oses yarious rriers used in fornulatin har maceutical ly

ncceptabl e RNESERaE R T, redna pile o AR sh el B8 PERCEH sk cor

Except i nsofsadondsryaiyine-6oMt¥iani MAckonaBfiés. Gor MRHNEH) prodiud GRSBRsIP Brdpbdch the

conpounds of the invention, such as by producing any undesirable

bi ol ogi cal énqlede these thativan R giachge ép gxopp ndHon Exampdgseafsr¢loprodrmgrmeietigst h

any other c .the pharnmaceutically acceptable conposition, its

use i s cont g%‘?%ﬁg%@%“g%gw thin the scope of this invention. Sone

exanpl es of gﬂ rials which can serve as pharnmaceutically acceptable

carriers in T@ ut are not i m tgdt OuedQNneShGNARIR 5o ollaldlh MRer oy,

al um num st earatey—{ eci thin, serum pogia@ens7, gBm-w%. human serum alaf)um n,

buf fer substances s »as phosphates, glycine, sorbic acid, or potassium

sorbate, partial g1IRyceri de m xtures of saturated vegetable fatty acids,

wat er, salts Rordletetrol ytes, such as protanine sulfate, disodium 84 WO

2006/ 036266 POTFIEPVESF025340 hydrogen phosphate, potassi um hydrogen

phosphate, sodiumchloride, zinc salts, colloidal silica, magnesi um

trisilicate, polyvigqwyl pyrrolidone, polyacryl ates, waxes,

pol yet hyl ene l\Wwoxlypnapyl ene- bl ock gahyn@e&oﬂmwhmgfgames,s@ugars such as

| act ose, gl Ucdde®anf, sucrose; star cH&™Ectr "&5WRSYH ¢t ar ch and potato

starch; cellulose and its derivatives such as sodi um carboxynet hyl

cel l ul ose, ethyf™ ét'l‘yf'fo"B@(ém%iar‘I?j" cel lul ose acetate; powdered tragacanth;

mal t; gel ati . Ll Le%6h PiSDls such as cocoa butter and suppository

waxes; oils such as peanut 0|ﬁ, cottonseed oil; safflower oil; sesane oil;

olive oil; corn oil and soybean oil; glycols; such a propylene glycol or

%i; esters such as et hy\lgﬁ ol eate and ethyl laurate; agar;
|t|]'|2 < s

i as magnesi um JREeRRTRE S AREIAIGGRP FRATF R dY Dxi de;
. . I' !

pol yet hyl ene oqgl
buffering ag N
al gi nic aci d; gen-free water; isotonic saline; R nger's solution;

ethyl al cohol, Hgind?]a@ts]alc?%ﬁahate buffer solutions, as well as other non-toxic

conpati bl e | GbFica LR L L8 um | auryl sulfate and rmmagnesi um

stearate, ag0286l! aBheCHtt MEveBHEM bhconiRls®B ) PprodivBt Hrm ©@Fahé e&ng_ﬂﬂﬂass,
sweet eni ng, flavoring and perfum ng agents, preservatives and anti oxi dants

can al so bé&essribakhgreinn Although spidain ofhsh exenaplarydiradruggneinies; gedepierd frofn t he
formulator. g jnventive compounds amino group are detailed herein, it will be appreciated that
the present invention is not intended to be limited to these prodrug moieties; rather, a
variety of additional prodrug moieties can be readily identified by a person skilled in
the relevant art.

[0281] 3) Pharmaceutical Compositions

[0282]  As discussed above, the present invention provides compounds that are
inhibitors of protein kinases (e.g., Aurora kinase), and thus the present compounids are
useful for the treatment of diseases, disorders, and conditions including, but not
limited to melanoma, leukemia, or cancers such as colon, breast, gastric, ovarian,

cervical, renal, prostate, lymphoma, neuroblastoma, pancreatic and blader cancer.

Accordingly, in another aspect of the present invention, pharmaceutically acceptable
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[ 0287] Uses of Conmpounds and Pharnaceutical |y acceptabl e conpositions

[ 0288] Research Uses [0289] According to the present invention, the

i nventi vewoanousezs nay be assayed in any of the avail abirasassays4known in
the art for identifying conpounds having protease inhibitory activity. For
exanpl e, the assay nmay be cellular or non- cellular, in vivo or in vitro,

hi gh- or | ovempssiigRpaie fposvided, efherei] QRER] compositivms mwompeispl @aryy of the
enbodi nents, conpounds of this invention were assayed for .their ability to
i nhi bit prof®@PRCYAdsadtdeserifed dsedn s and) POLORRIYr SOmPESo A PRATIRacePHCaYe

aspect, CO”R&éaﬁﬁleoéaxﬁfQj, SdfuPNE Y R Bttt QhbRBREAEUNREe chitp6digsts
include those which: are’inhibitors of protein kinases; exhibit the
ability to bpiwraily fustireo comkiiseasre, or raere addigibndl theyapautieagémiyy manmal s (e. g.,

humans) or iogrl s suffering froman rora-nedi ated di sease or condition,
and for hel Bﬂﬁg? to Igr‘%{l}eﬁftgo gtPe 38“8913{69?%3&?8%?1“0?@&?0 ROHPRERa e PESHYI ti on;
exhibit a faxer@ddl eahhexigPat fiee Pfdfnl If6r (tRoabmentS rtheree Ebfb@ﬁme, a3d a

al
stability). [0292] In certain enbodinents, conpounds of the invention are
Aur or a ki napkarmaptiitishl o peceptahlecdarivative Biveaepl Agaprding sutheenesent jinyeeinn, ve

conpounds arg. Auror.a- inhibitors, .ln.ceriaj X | ary I t
i nventive c8 JRgic @(/e ag%ﬁp:?a}bﬁgo deggzﬂiy% V\%%@B%/ 3’%@22’% p@ﬁﬂ%‘g/ 8%5340
val ues <100pMrmaBeitRbllRbéteptabRy s DaHrTeAlts of butheditdry, &rcaymhirdsldhave Cel |

IC50 values < 75 M In certain other enbodinents, inventive conpounds have
Cel | 1C50 denivasiye aviich ypon gduanisteationdior patisnb dyingeth is canaiirept PLYIdERSOUNds
have Cel | | . < 25 r.t ai L tS,, LV
Compounds. haue o ey o NopbBube h SRkl Eke PR NERE o o RBKEOLEE.

i nventive ceoispldnigtgedfave Cel |1 C50 values < 7.5 M In certain other

enbodi nents,_inventjve ¢ ounds have Cell 1C50 wvalu < 5 In certain
ot her enbod[%ﬁ s, ‘?‘%Wﬁt : ’égﬁ{fﬁ%cﬂ’gaﬁ%ﬁ%‘”@ﬁy af"@ﬁ%i’v%ﬂl%égeg t?.thSBM I n
certain ot hefeRRH BN, Shin! AY QREHY Bf SAHIOHBER aINRMBerk&t! shitdfe foralsdes < 1
M In certain other enbodinents, inventive conpounds have Cel |1 C50 val ues
< 800 nM | pomgartt with the haéssuesriobdivmeanssand heresrt nvigadso Mot sy doxdeity,| C50

val ues < 600 .nM In. certain other di nents, inventive conmpounds have
Gol I Toso vripben. RugsEle ghPnie A, B ARG, B =& potirimdS TR EDaR

conpounds hayefigeisk k4R A ¥ahdieaceutiRAly BddeplableCilt ahshn®tah§ moanbLidi AR MYrS,
i nventive conpounds have |1 1C50 values < 200 nM In certain other

embodi nent ssalt @f et psjes el ApemRINg aefe this [ipventiop thafgupes admipstraign (0293] | n

yet anot her re%?pqgnct} is @apQﬁE ll)%l‘t)Qlﬁl&gb %ithére(’l’i}émgtor%ldi!r&?ﬁ@ g é?)gnﬂot&ﬁd %?\‘[ﬁiréi ty
invention or an inhibitorily active metabolite or residue thereof. As used herein, the
term "inhibitorily active metabolite or residue thereof" means that a metabolite or
residue thereof is also an inhibitor of a Aurora kinase.
[0285] Pharmaceutically acceptable salts are well known in the art. For example,
S. M. Berge et al, describe pharmaceutically acceptable salts in detail in J.
Pharmaceutical Sciences, 1977, 66, 1-19, incorporated herein by reference.
Pharmaceutically acceptable salts of the compounds of this invention include those
derived from suitable inorganic and organic acids and bases. Examples of
pharmaceutically acceptable, nontoxic acid addition salts are salts of an amino group
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid and perchloric acid or with organic acids such as acetic acid, oxalic
acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by using
other methods used in the art such as ion exchange. Other pharmaceutically
acceptable salts include adipate, alginate, ascorbate, aspartate, benzenesulfonate,

benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, Ccitrate,
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of an Aurora-nedi ated di sease or condition is provided conprising

adm ni stering an effective anount of a conpound, or a pharnmaceutically
accept ablwocompssissi on conprising a conpound to a subj ectr/usmoosmess4e her eof .
In certain enbodi nents of the present invention an "effective amount” of
t he conpound or pharmaceutically acceptable conposition is that anount

ef fecti ve f otyclapentenepgomiondtes sdipluagndtdie deleeylslfate, ofetlmnes%ﬂjﬁoﬁata mestratee d

di sease or ndition onpo itions, rdipg to the
met hod of th@nﬁfaé%eﬁuc?ﬂ??é?ﬂalr%ngﬂ'ﬁﬁrﬁgﬂ%spgﬁ% R Yo8RtE hﬁg’r‘ aé?myﬂefé?ﬂﬁﬁl?ﬁ and
any route ofhcR@iald, Shydbioaide L Rydrb¥RethaheshlfBRdit NGcRbidaRsS BALAe, B ate
severity of an Aur ora- medi at ed di s€ase or condition. The exact anount
requi red wi |1pusyhpyifate, raphaisy bjadeste, trmlgmﬂ@«j: evtthansplontian @-mphthaenspdfines, age,

and gener al iQ the severlt of the infe |on t he

particul ar alggcﬁ a{ei tlgtrgr)rtfgded% © ag)%h%l Fsth la}d?]i?% t ll?gaﬂagee pelrﬁ@ ¥SnPounds
of the i nvenihenylpriptorates pRosphhty, pioraa) patagde, |ﬁioﬂ@§a&@%tdéfﬁté sub@hdte fIfagase of
adm nistration and uniformty of dosage. The expression "dosage unit  fornt

as used her difirafeeftBiogyangtes ny gilfopaigi sedenanoaini valopieagmist angphedikeat e
for the patd, @t dQ F@efﬁérﬁe%%)?gpnalté pikds! 1&%&@9&%&%9&91 aqg%ie \ée%agghghat the

total daily usage o and conposi ti ons of
i nvention V\/lalnhrnd)muldemnddé*cdcmalk}h)a sahd. t@hrslllmgennbﬁ 2156 iedtisitink mdhﬁakﬁniiﬁ@&? of
The specific effective dose |level for any

sound nedi cal ﬂ nent .
particul ar ;5’5[‘4’% g SIG MU ERIA P A FrowRsRiihe GpmRounds disrlosgd hcggm\/@Vater or
2006/ 036266 JCHHR2 095/ dRgreidBle O hrdREL Oty BE! YiallRdt Bf Qlc O[qﬁg{enf??au%

treated and the severity of the di sorder the "activi e speciftic
conpound e rrﬂ‘le@y@mtam\reeallsdegn ﬂkdlmmhsrmttalosalte mmllmiﬁesddmtrh ehthmgle poﬂamiuym

i ght, heal t h d diet. of the patient: the ti
nai ni st - at B gRpesespi nd et Fubhor Brabaca BCUly SRRERF SAbinclee
specific COWT@ répiated ¥R dioxid 8meonainh Ofu é?émﬁ@earﬁﬁﬁfﬁhﬁpr&hd aﬁlﬁlﬂg%aﬂ din

conmbi nation or coincidental wth the spécific conmpound enpl oyed, i ke
factors wel foreppgvitsingncaumécrionslisechl as halids, hydrexider carboxatate rsulfateaphqsghaie

her ein, r.ahl and nost preferably a human.
[ 0294] The p 5@%@% 1 f;5)%%11%03%?)ta}a(t%Isuﬁmnartrposi tions of this invention can
be adm ni sfe286d t oAk dmﬁbe@aﬂo\@t ey piditina@dusicallyphdck¥ptable CodlpoYitions of the
parenterally, intracisternally, intravaginally, intraperitoneally,

topically (RESBY HbRBESL, addt tiﬂl’l‘?‘gﬁt somprise” @r pPafmacpifically yaccgptable spmier,or
I h h fectlon bei n
nasal spray adfardtNér \Lértrlgc‘? waagndi 'u@ﬁdeﬂé}eﬂ‘n ﬁlcﬁlg § (%1:\1}; %‘h Lin sc;lbeq}té i ue%,y be 9

treated. In certain enbodi nment’s, conpou e 1 nven
admi ni st er edther dighid wehiglay dmpmslahl or saispeicsscﬁgeldls EMEfaSe mf:uﬁb@glénta 1@dtoﬁE/ kg to

about 50 ng/k an ref erabl y from about t o..about 25 of
subj ect bod¥ %ﬁ? COe OHWXIS{;W@g&ge%’r preger kveé 9H¢, bnict?r&awman&sr?@d

desired t heﬂﬁaplﬁtét b€ sifitedabithe phitléRal dddagd TM@&%@ IE ggtofrlgrPl'fo?%lceutlcal

adm ni strati on |nclude but are not limted ceutic
accept abl e SeighessopisteenibcEdtimmu B WnMal'QDKManIPSlthHm@nSIEaSISn, Pa., 1980)

discloses various carriers used in formulating pharmaceutically acceptable
compositions and known techniques for the preparation thereof. Except insofar as any
conventional carrier medium is incompatible with the compounds of the invention,
such as by producing any undesirable biological effect or otherwise interacting in a
deleterious manner with any other component(s) of the pharmaceutically acceptable
composition, its use is contemplated to be within the scope of this invention. Some
examples of materials which can serve as pharmaceutically acceptable carriers
include, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin,
serum proteins, such as human serum albumin, buffer substances such as phosphates,
glycine, sorbic acid, or potassium sorbate, partial glyceride mixtures of saturated

vegetable fatty acids, water, salts or electrolytes, such as protamine sulfate, disodium
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syrups and elixirs. In addition to the active conpounds, the |iquid dosage
forme may contain inert diluents comonly used in the art such as, for
exanpl e, wet2e06/036266t her sol vents, solubilizing agents aou/uspabsseisuers such
as et hyl al cohol, isopropyl alcohol, ethyl carbonate, ethyl acetate,
benzyl al cohol,., benzyl benzoate, propylene glycol, 1,3- butylene glycol,

di net hyl f or %&ﬁ%o(%? I?Z)l%lors%ha?‘f’ nPYiasstung dydfoger arhosphnss dsodipmo wbtinide, zimr salts, ger m
ol ive, cast eolloidadsiSes afBgmRbuf) tridldhke Wlyvikal Lol urhuryl, al cohol ,

pol yet hyl ene glycol s and fatty acid es’tp(eblrl%wﬁ é%%ﬁ?‘é%,poém}lﬂ?g?f’u‘ﬁ’@?sa
thereof . BedPlethylangenolyasybrophiens-bidek polginessormasifat, ofigasatuchl $O gk ude

adj uvants s i.ng. agent s emul si fying and suspendi ng agents,

sweet eni ng, léﬂl 8563?%%%“%%&%@3?%%‘:%’5 &gEhttarchand getate sfaeckhy aﬁ?léose and its
prepar at i ongeritariveexatiobe sodiufi tarBokyth@ald u ol eagi 3
suspensions _may be fornul ated acco(r)dsimrilg %lo%lﬁé&g’ngwisgggmﬁ%el %cpg%?"ﬂﬁ% e

di spersi ng 8f°tfet RWrech Bagasanthamelis gadaiih; rtglc ageipisnts Fixh &¢ &coh Buitéd At abl e

preparation Vit sterile Injectable solution, suspension or
enul sion i nS%ﬁFgolnt i‘? acxlegl’p(glrsenfg féraglp%“ @eﬁ?%%S%eJd?lﬁ’u%ﬁiow odly|sgsame, oif;or

exanpl e, asolvesoilutdrowili andIsoFbe iR RN .Su&pgagorﬁgg%ezgqg%?tg?%ﬁeﬁ%?i cles

and sol vents t(ﬂ?t may be enpl oyed are water, *8°p. and
i sotoni ¢ soBYERr EHFSTIUGR a8 sttt idderte prd sthyl tausete; aB7, WOLRDRGRBB266h as

PCT/ US2005/ 35248 ke, o4 ol e .conventionglly enpl oyed as a

sol vent or sug%gnéril %aﬁéig(ﬁu%{d é@gl}lglyﬁishsﬂ%%’?lg saéglg?‘fy a‘b‘ﬁaﬁé"’@?&é@e ovdtesan be

enpl oyed i nisptgdicngplisgnRingei'c sototian; @yl dedHoy,CAKd phdtd bAfd} tdiQond aLLY
aci ds such ‘gguoal eit§ acid are used in the preparation of 1nject apled:

[0297] The 1 nj éCt ABFe P59 SOMBAUblE dHbReansy swdhl by sodiufotaueyastifaes aby
filtration mhgieomgh sRaRASTRT Wwall -J SR it .or by incorporating
sterilizing ag;(’an'_t s in t he fo?%ll agfé@?@g]?%éﬂst%lrlggfa%gﬁpa@émﬁ S?Pég’\&hi‘%?ﬁtsean be
di ssol ved of¥@icaps Slavoting tdeparfiening tagentsy preerdives bed hﬁt%ﬂidﬂn@sc&ﬁbéjgo medi um
prior to use. laln order to pralong. the effect of a conmpound of the
present i n\s;%rﬁrié%ﬁt,gﬁit%]é F%rgp(gftfoéhaﬁ%é(ﬁ’?%fﬂ e dylzmeniot the farpadatpt. i on of the
conpound f rl628Fubc Wsaseralisnpdinds dhd BRSHG ! j hi s..may be
acconpl i sh_em#% t he use of pabrufzi qui d suspe%lbg{cgﬁpb%f%})}g(r?)g/bs(’ﬁoamoi”ﬁlg”%r anor phous

material w oor Régersh sgs ubi lity. The rate of absorption of the

conpound t epe i of dissolution that, in turn, may
depend upggzsgg ystnggéosrlwzﬁgntgngécé%é‘%élW%loflorﬂ?ﬁ IREPRY §ppeyRds way dyeed

absor pt i on agfayed ipanyeof éreahvajlable Mssivs teoeg HOMP fi @ |shed by
e, RO e85y SR

di ssol vi ng susgendi .the conpound in an oil vehicle. depot
FrRRHg

r.
forms are r}rlg‘éfgg Kot OLY; H¥Bhc Aj95 gkemplat thessayomay be celtuipoongori-n
bi odegr adalaélmmpk,ymgrﬁq;;,po,qﬁngeh_Q,gh#_?ﬁéhgﬁg?ggg%gg%gol i de. Dependi ng upon

the ratio of conpound to polyner an % he particul ar pol yner

enpl oyed, 10380} at dnotertagmpnemplarye bmhodinears, bempoonds’ 6f HAS infhEER! 5 Of
other  bi 0dggL AdARY MR UMIF IS ihii! HoSiP i Lhosst ers) and

[0291] Thus, in one aspect, compounds of this invention which are of particular

interest include those which:

« are inhibitors of protein kinases;

«  exhibit the ability to inhibit Aurora kinase;

« are useful for treating mammals (e.g., humans) or animals suffering from an
Aurora-mediated disease or condition, and for helping to prevent or delay the
onset of such a disease/condition;

- exhibit a favorable therapeutic profile (e.g., safety, efficacy, and stability).

[0292] In certain embodiments, compounds of the invention are Aurora kinase

inhibitors. In certain exemplary'embodiments, inventive compounds are Aurora-A

inhibitors. In certain exemplary embodiments, inventive compounds have UICs,
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pol y(anhydri des). Depot injectable fornulations are al so prepared by

entrapping the conpound in |iposones or mcroenul sions that are conpatible
wi t h bodywoizseuse266] 0299] Conpositions for rectal or vagcmalS2edRssuet rati on
are preferably suppositories which can be prepared by m xi ng the conpounds
of this invention with suitable non-irritating excipients or caghiers such

as cocoa butaluss <196 wM hin ear@inphenembedimgntsy Bpeslivorgmpuadshipeh akeosol i d
at anbi ent t e t _Li.qui e u tao nmel t
" T roct UMIrE adr, th estrtl s HrmiRibhent CERERA K il RELEE TG00
Sol i d dosagelfesr<s0fmV. ohaler@athmbthestmbodinenis) ivetitvecapspoumds htved FBIG,

pills, powders, and granules, In such solid dosage fornms, the agive
e

conpound i svaeRed 2 Wih I&tCeFtéﬁls?th_%rn%mP?fEF{ePtspH’é(P%‘@efﬂTﬁ%nﬂ? hgveeptlaml e
exci pi ent of, garE g, \Fuch &:ﬁtains&ﬂéluéﬁlﬁb ifn%hﬁ, BlveftivA Sshpdlnab agph edigo and/ or
a) fillers or axt enders such as starc es, act ose, sucrose, glucose,
manni tol , avaluesi< 7¢5 pMadndserthin dtherdenbodimehts amyeiitive eoapmpinds have “'ICs,

car boxynet hyl cel | ul ose, . al gi nat es, | ati n, polyvinyl pyrrolidi nopg
sucrose, an@lu%é%‘%p@_/ %@%Qﬁ}gﬁfﬂfﬁéﬁ%ﬁ%ﬂé‘%@% g‘{ﬂoé}?dsc a‘fﬁme%%_&nts
such as gl yggtll< 2% | fi Shtef@dth@9eA8S S n S UaR eRtSved&ithpouddd have &G, um

carbonate, potato or tapioca starch, alginic acid, certain sili cates, and
sodi um carwdweat®,l pM.slol carfagm othet @mbiodgnengs rinventive rrompopadsahaven,” 1Qso

absor ption accel o] such. as, quat er nary, anmpni. um conpounds., @l metting
agent s such"&¥s ; gﬁb é’;\inlﬂl ‘?,rtamc%qlgﬁ © ﬁ%‘ﬁﬂ}? 1S o HY SR\ ey %g’geear C\[I\sg h)
absorbent s gl As06 0L I @RdiDeREOahbedinehRY inveftvd dorhpimids aave “BIush as
talc, calciumstearate, magnesium stearate, solid,  polyethylene gelni/col S,
sodi um | aurvaluesut $8O aM.alncceriaint othesembediments, jnyentie eemaeovwfls havgpsulles,

tabl ets and_pi] | h S . f o Lse 1l S.
[0301] S0l | HSmaL) ARG °GRy GhE FRbotR BBAGECoiball BRASTES ||
in soft angliar<d200 hMdngerat shenpabbdimens) yestivehcampiypide htree S8I0sact ose
or mlk sugar as well as high nol ecul ar wei ght polyethyl ene glycols and
the Iike. TYuessi lB0adsage forms of tablets, dragees, capsules, pills, and
granul es c pr 1 i ; Il atings
and ot her g@g%ﬂngsW@Ff%ﬁ%ﬁsﬁe&éh@&ﬁ%%i@%@ﬁHf%rs%?ulllr%{lithﬁéh\gerr{%f They
may opti onadflan Aorranredmpakdifgasegr agetition snpfovided caingrisibg adfirdsteimgpasi t i on
t hat they re%ease t he active irlljgre ient(sl% only,. Olﬁ gref%iential I.ﬁ in a
certain parfieSHVE RRGUH &t ¢ (FOMPPPAL: OF gpbhasmargulically, acepiabls SMRANHER |
Exanpl es of ;eihRed Qeoﬁgwfa%td Qibfect RhedtttelRBl. URLEbrialf bmBEdiRRhSETthE
substances and waxes. Solid conpositions of a simlar type may al so be
enpl oyed aspresent dnyerition sof teffgeiiveh amgunt'| pe dheyetompionnd s phamagatisally uch

exci pients as |lactaose or..m lLk.suga ) 2| | J: i
pol et hyl eneacﬁ?gygl?cjlf’ SOURGSIPRR 1§ ﬁhﬁggn{“ﬁg(?ﬁﬁe Xﬁ eefoggﬁe?f\}xg]g%%%%# ghg\e%%eg]l 0 be
i n m cro- engraps Uabedmbohmsdwiisbason®@ oénditidt. eTiex compemids asl vompdsiabgye. The

solid dosage forns of tablets, dragees, capsules, .. )
according to the method of the present invention, may be administered using any

amount and any route of administration effective for treating or lessening the severity
of an Aurora-mediated disease or condition. The exact amount required will vary
from subject to subject, depending on the species, age, and general condition of the
subject, the severity of the infection, the particular agent, its mode of administration,
and the like. The compounds of the invention are preferably formulated in dosage unit
form for ease of administration and uniformity of dosage. The expression "dosage unit
form" as used herein refers to a physically discrete unit of agent appropriate for the
patient to be treated. It will be understood, however, that the total daily usage of the
compounds and compositions of the present invention will be decided by the
attending physician within the scope of sound medical judgment. The specific

effective dose level for any particular patient or organism will depend upon a variety
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pills, and granul es can be prepared with coatings and shells such as
enteric coatings, release controlling coatings and other coatings well
known i n wbeogimaszeaceutical forrmulating art. In such seCrdSdosagss4d ar s
the active conpound may be adm xed wth at |east one inert diluent such as
sucrose, |lactose or starch. Such dosage forns may al so conprise, as is

nor mal pr act o Eactaasl dindluding|thes disstden bemgatrdatad aruathei seeedity «fi the elidosderptlg. |

tabl eting lubricants, and other tableti i ds such a magnesi um st earate
and i cr ocr y ST HianE SPeeCy b Sem R s T SREG e oo B Lo et 11
the dosage 4y NBod{BMvalbi SRR | BRIRUTELT Alig cﬁaeBESeheTpayenﬁameoﬁfﬂl@r@ ly

contain opacifying agents and can also be of a conposition that they
rel ease the bninsaatipgrredicadrdmjnigrtipn, angrrajgrodfeaerstion af thy spéaifiacerepavaidn

part of the | {.nal ct, i,onal ly, .in a del ayed . nner. .Ex |.es of
embeddi ng co‘%%%%@?%’gﬁ% #ﬁaa’totnc%f(r)\&%éreﬁ@%e ¥’i Haps.4EdB %’%%P%ﬁ)nsﬂb%(’["éﬂ@eggﬂand
waxes. 89 WOv2RGB Gp&266 cBEpbuRR 6RbIyed 3Ha like factors WBORowROEAGR hedism for
topical or transdermal adm nistration of a conpound of this invention

i ncl ude oi nt#EntEhe tgEBt gatientT. @5 sed heseipomeansgal apimplo Rersergbly somamimsh and

sprays, inh t The active conponent is adm xed under sterile
condi tions Qa\#?ﬂpze%%a%ggﬁtﬁ?'cal | y acceptable carrier and any needed

preservati vel284] bufteeplitranceutigalbe aceegiableecompditidns! off thid arvehitict ican beear

drops, and eye drops. are also contenpl ated, as bei ng’ wi thin the scope of
this invent i ¥Pingided i &habpipang hand Qdeht aimalenoraly, c settdhpl Peeaterslly. use
of transder nal..A3EERAS; il $hnd i @%ﬁ@ t vi-di
controlled delriavery o?’ gl co %u%ﬁ;{t%Bt@%%ﬂg%%yF Sucg (ggg}égre)weérg’rer)rlg{@%ﬁs’be
made by di ssaldrops), bucatlyspears dratjot hasakspmpowndhd Iike, epgprdiggeon thedieuerity of

Absor ption enhancers gan al so.,b sed to,increase the fl of the conmpound
o oen ! O he R AReChs, ol gl Tt G $Bpt RS, Bestmpanhiy SRS aE o

control |'i ng mEyBE AchiniBlerddy 0:d11§ RE paldAtrAlNEaCAIREY e elsMboatRe! YIB! fghX Or
gel . [0304] As descri bed energllﬁbovepet he c%éjrrpounds of the irﬁ%%ti on

are useful aout ABimg/kerandqgireisrably fiomk Rbeps dsmelkg onebostiBddhgiat of stbgect

' karesdaeisraiiefienabut dsuglis ondxengodnpbs: of st
and chus, w ToyoERE e 488 op o (R Ry S e bt R RO B '

conpounds arn@293inpogiiduid dssaxe ornafol beallhdhinysttagioh ibcliidy, bht Rahb@méd to,
| essening the severity of a disease, condition, or disorder where
activation CAERRGHECHD, pseentaPls npnplsionsd MicroemElsHINS o S5ORILI0BYHN ARIDEBTIONSD T

di sorder. v, | (o) i LSyl : i i ar
i sease,  cote nu ARl bR Tonpobl, biehhla ufldle PRl ity T
al so be ref eonegh inertadiluchfuccomaemtg dised adthdiastesash as.ofor dkamplsewatenpt other

e ol SR B s 5% Ml S0 Bl e g

glt Z t(:);.der whegiigy dafovialel fyPicedt, BERzyK aRBRS, béhzyRinz6&E 8sopledd @yelliSpase
butylene glycol, dimethylformamide, oils (in particular, cottonseed, groundnut, corn,
germ, olive, castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol,
polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof. Besides
inert diluents, the oral compositions can also include adjuvants such as wetting agents,
emulsifying and suspending agents, sweetening, flavoring, and perfuming agents.
[0296] Injectable preparations, for example, sterile injectable aqueous or
oleaginous suspensions may be formulated according to the known art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable preparation
may also be a sterile injectable solution, suspension or emulsion in a nontoxic
parenterally acceptable diluent or solvent, for example, as a solution in 1,3-

butanediol. Among the acceptable vehicles and solvents that may be employed are

water, Ringer's solution, U.S.P. and isotonic sodium chloride solution. In addition,
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[ 0305] The activity of a conpound utilized in this invention as an Aurora
kinase inhibitor, my be assayed in vitro, in vivo or in a cell line. In
vitro asswp0easbisde assays that determ ne inhibition eCTaistésn2ishe
phosphoryl ati on activity or ATPase activity of activated Aurora A B
and/or C. Alternate in vitro assays quantitate the ability of the

i nhi bitor tostsridg fixed/eilsoarg vnventemdlly employed sk savertianciuspenrding medium.

nmeasur ed by i,ol abel | | the ijphipbitor prior.to.hbindi.ng, isol.ating the

i nhi bi t or / Au?%?éﬁi\}’“ﬁl"asﬁg‘%&blﬂd @6?%?%%”&58 R AP e sy RH oy or
radi ol abel  lAginckridés.tIaradaitions fatty oMy dch @k oliid16dia GrdTBdedg tBe RIS oPY
running a conpetition experinent where new inhibitors are incubated wth
Aurora A, B aH8#ableE bound to known radiol i gands. 90 WD 2006/ 036266

PCT/ US2005/ 0 [ . t ) a inhLbit", sed herein
means a measurapfl e cﬁg%%lée&?@%ﬁ@rlgﬂgﬁssgna%%% ﬂ%é&é)iciioir veiX?l?/lp%’éf% %e@ﬁragon
sanpl e conpr ilsbagh sdadietialyetsningdiiteanet byaindoporaind, stdilng Sfenfs i thasemnand
an equi val ent _sanpl e conprising Aurora A, B. and/or C kinase in the absence
of said conp8EsEridhsolidyeemposiins; whigh cap be disskveq QF dispgise® itk terilgy water or

" Aur or a- nedi hid-DR] mu%%} ei n, nmeans any di sease or other
del et eri ous gglﬁgftﬁf}%ﬁhﬁﬁ%\?\}ﬁ%}ﬁ&hr rat{)]gge'known to play a role. The terns
" Aur or a- nedi §0298] di skeawdtr wrprokmgdhaeffet ofit edmpoantof the piesahtsiavereian, it kose
di seases or cgtndi%:i onhs1 t hat. are al kevi ated_by treat msat with an Aurora

i nhi bi tor. SHERY ISHERRIP 09s SoNC iy @OSApPEL Qf 1P AaRqugd | fremg) sbcuispecyst or
stomach, andjfaisailaf f#jé@ion. THR hef B ad¥ehiplisndiesy feGle Yr 20RRE] susgénsli{ﬁfad
herein, means any disease or other del eterious condition or disease In

whi ch Aur or aof erykiabing oramopplops angteriiad withuier diates aglubility. Werratietaf @bsorptid ude,

W thout [im i on,..can s such. as colon apd. breast .cancer. [030 I
will also beggéhﬁrcé%’ilpé’t“é‘g%{‘?{haeﬁeﬁgs 88%@%%%0%;&35%%%&@@&? gy F’W dehend
accept abl e copROryitansizef aid &rtaEsO oty Aickutives) d@ayAPAR¥EiohNof a
conbination therapies, that is, the conpounds and pharnaceutically
accept abl e cB#pBiSTalIYoRdministerge coamroNndt ig o Acagrnbishedy By tdissoprinror o,

or subsequen : r . b.r.ed eyt | di cal
pr ocedur es. %th Q%Cg{r??ﬁ}éﬁlcg{rﬁbégﬂgitlﬁ:ﬁ 8%9‘%1&?%31 g{‘?‘g% H‘% Oﬁsz’ﬁ%segf"i iglsa 8%rby
procedur es) farmémgpndgroentapsul® matnies od thercegipoend it BibddgaddablePolymérs 6athds

Cherapeut i o ErpletiesoBebaehic Snehios ypm Darath ohelpprEd apeamended five
t her api es eﬂahfeysfi_tﬁwmafchw?gﬂﬁnggle%gﬁg e the Gheel OF ool oﬁﬂ%l%is/é%ﬁ?ﬁ{e (for

exanmpl e, an inventive conpou . m'ni stered concurrent
anot her ageneonixdlgdt Bxampleaiof oher dandegridside gelymers incliveypaiyiprthodsiees)eand

different effects . 0. ontr.ol of dverse effects As used herein,
addi ti onal tg@yéﬁgﬁfra%sgdé oi I?Jﬁ‘ét?blgffg%ﬂ%mslasye a ,ﬁr?ﬁag%de]‘)%gnfg%ppp}ge or
prevent a pagdrpsindrin Gips&aSE, orhicfRARMdidrRAhat AFLcRIIBIAFith body tissues.

[0299] Compositions for rectal or vaginal administration are preferably

suppositories which can be prepared by mixing the compounds of this invention with
suitable non-irritating excipients or carriers such as cocoa butter, polyethylene glycol
or a suppository wax which are solid at ambient temperature but liquid at body
temperature and therefore melt in the rectum or vaginal cavity and release the active
compound.

[0300] Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed
with at least one inert, pharmaceutically acceptable excipient or carrier such as
sodium citrate or dicalcium phosphate and/or a) fillers or extenders such as starches,
lactose, sucrose, glucose, mannitol, and silicic acid, b) binders such as, for example,

carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone, sucrose, and
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"appropriate for the disease, or condition, being treated". [0309] For
exanpl e, other therapies, chenotherapeutic agents or other anti-
proliferavoveeocagexwbs may be conbined with the conpounds pafr/uskeos/oesse@nt i on
to treat proliferative diseases and cancer. Exanples of therapies or
anticancer agents that nmay be used in conbination with the inventive
anti cancer @geats Gtnicbanpr avdnds glyosrehtd)atisintegtatide @antgemvh a agaotaper apy
(in but a few exanpl es, gama-radi ati on, l&yarieutron be

9 herda _
el ectron bé@ﬂﬁlﬁﬂa&iaé??f&t%m?tatﬁ%tt%ﬂﬁoqaﬁé?rﬁ gmlfr%?é%f? A %’é i ¢

radi oact i ve, pes, ? hEr APy bn VMR- A0R6H36266
- PCT/ USZ@%S@?% 53 Osél&l&?r@[ g%‘i’%ggggg@%g’:ﬁrﬁo& fﬂl ersgrp(%l Rt erfer orﬁs

interl euki rmphamdlummarynmnnmmnfcampound% INMetting a@mts awheew) forraxgmplener m a

and cryothera y t.o atienuate any er.se ,

anti emet i cs%°ty af‘l’lﬁﬂﬁ'gﬁr?é’% %BWBf/E’d’n{?ﬁE%&ethd%sé’ﬂtﬁnés S ugs lga‘lor%glaggi {oggLoniie
not lim tedcl%f arfd Kmasﬁéwmd SHES o R Qleihagkatte, Glgaeamuskirate, solid
Cycl ophospha ‘de | phal an, |fosfam de), antinet abol] tes (Met hot rexat e),

purine ant appetsylenarglycqly, sedidinnkurit wifeie, ond mitwes sheieefpi the, case of
5-Fl | bi | t
Ui ner i sti necanuils Fap bRad BT 6RRS R mad RSP bRl R YaBRL 0! e

I rinotecan, [oﬁoggt ecgelld cém Ebshu@ﬁs 6§a(sEﬁ1>Iﬁfﬂybb hay, albd ebemmpmyed ad filkery di n)
ni trosour eas ( rmusti ne, onust | ne | nor ganl C | ons

|
Car bopl at i nyoft andAyanslstillon el pip capsslss HSWUHBPWH%B(&P&%Q? i q‘Eé‘x&%ﬁf 8fi de,
Fl ut am de, %ﬂ &g/‘?ﬁ ﬁtrﬁgllezulap\x%%&;gwet éﬂea €519 aneetﬁ@ni?E h"{’ﬁé) 88id 88dge

cyclophospha For"a nore'c scu35|on of updat ed cancer
t herapi es fe@s off keblvBl dkaghed) lmapsulﬁepﬂl'st mgﬂamﬂés ca9 e praparedenith ceatingsit ent s

of which are hereby |ncorporated b ,refer nc See.al so 12(8 tiongb
Cancer | nst#dtsBellENFYCh \ASbERIEEC ( GRAMINGS | a7t HOBRy COAMES REFS8aYAnE Fig

Ad d
m ni strat f;%gf&ﬁcam@% gg).&n #ndy ﬁfayqigubhﬁlf%tﬁawmg%ilgrafg@msagyd rugs

(www. f da. g( Istfranme - See Appendi x) O her
exanpl es of cagelst sbe he & ndvinipcsdicn dfat tthéys rﬂnasenﬁmoactwaymalled@nﬁ@ oglynier ned

with include, wthqut .limtation e r Z r uch
as Ari ceptprgff‘de“@?ggﬂ &hé; Ceft?@aﬁaﬁjé?# tileflg?%tgﬁf E?%S%Wonaﬁi' rsrgas%l S?:E&%gels
DOPA/ car bi dpR&an 169 lACaHRAGIng RBAFYsRioRs ik 26h PEXedEinchide Pob/mepici sibstances
per gol i de, trl%exephendyl and amant adi ne; agents_for treating Miltiple

Scl erosi s (WB) waxeh Sodid trenpositiens et gimilag tljpe may 3HexTsLTBPIY e fijlers in .
Co R,
opaxone %oggmﬂ%cifﬁﬁ? eO{;ﬁtm c£§@§£ﬁﬂL@ suchl ex@l?helﬁfgaasslg&gseaér AliPuLerak an

Si ngul ai r; ing s zophrenia su zyprexa, risperdal,

seroquel , a®dll ﬁﬁh%ﬁﬁ‘bt&hlm &Rzﬁghtlpbfelﬂ@ﬂm gysolageiths likach as

cortlcoster0|ds bl ockers, 1L-1

éat hi opri ne, cl.ophos ﬁam de, and
sul f asal azi H1302] WFMWGMRPUQH%CW% %§P?f"é’s'é}é@f# WE
cycl osporing, £ &1 hleMisas ﬂ&@@w&d&rhﬂ&mp@&a@é s B 1881, drb e daBEAES

pills, and granules can be prepared with coatings and shells such as enteric coatings,
release controlling coatings and other coatings well known in the pharmaceutical
formulating art. In such solid dosage forms the active compound may be admixed
with at least one inert diluent such as sucrose, lactose or starch. Such dosage forms
may also comprise, as is normal practice, additional substances other than inert
diluents, e.g., tableting lubricants and other tableting aids such a magnesium stearate
and microcrystalline cellulose. In the case of capsules, tablets and pills, the dosage
forms may also comprise buffering agents. They may optionally contain opacifying
agents and can also be of a composition that they release the active ingredient(s) only,
or preferentially, in a certain part of the intestinal tract, optionally, in a delayed
manner. Examples of embedding compositions that can be used include polymeric

substances and waxes.
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corticosteroids, cyclophospham de, azathioprine, and sul fasal azi ne;
neurotrophic factors such as acetyl cholinesterase inhibitors, MAO

i nhi bi t orwQ 200stB6566r ons, anti- convul sants, ion channel polrask@s®?2536 | uzol e,
and anti - Par ki nsoni an agents; agents for treating cardiovascul ar di sease
such as beta-bl ockers, ACE inhibitors, diuretics, nitrates, calcium
channel bl odRé9d)  aResagedorms; fosdenieal ordransdermial administetioniof easenmund ofis

corticostergjds; e ] i nt ons, and.anti-viral agents; agents
For treatina o GEoBEKEEEh ek, BissBhaomSTnich. el pByge: Syt
such as cor tsprayst émtilaiss cantpatdhesk dieC aa@eN tcdmpadnentd iOWdhikarC tkss sarge
agents for treating i nodefi ci ency di sorders such as ganma gl obul i n.
[0311] The &%%Pngwlt%hﬂ%lﬁa?uttcﬁﬁy aprsitable eayee angh ayaieededipresravatives or

COMPOSH {1 ONyufters dslthly beeaRileANOBhinhirfaE B0 dIRAGh, hARobl G ThY %ogég{aﬁq@.@m d

normal |y be adm nistéred “in a conposition conprising

agent as t heoniemplaet Ay beiagewtithin Breeﬁc@pabjfythisfﬁﬁvattmmmmitimﬂﬂ%r,t he Hésent
therapeutic.a\%ggt in hel reSﬁ{]ﬂ gcgfsclos d conpositions will range from
about 50% t 8" TYYR of P IHRP ASuM® AoF nid |tf9ni§1%_é@é1ntpa chesa Whishpbaye il added
conpri si ng taikint@ReSH prafdine cokN1dd &I RRAMLS Eébfngoﬁlﬁf {ovtﬁx Eb%ﬂg,t Sucﬁxod?bjsg% The
conpounds of this invention or pharmaceut’ically accepta fe onposi tions

t her eof nmay femsocapeei madsr ipo dasselvingpodisperpasy the @ompbond fthieipagper intgaiant abl e
medi cal devi such, as_prost heses, artif.icial valves, yascular grafts,
stents and é%?ﬁ?tnéﬁglh%'g%%r 82!“?161%9, et‘tlisgdptf)é’%‘érﬁ?sei t)'(}%]r‘r‘txi ‘Efnt%e ICRMRABRhagross
aspect, i ncihedeksn.aTheCAfPRS bé @Bnirélle CHRith& [RBvidiAY éiﬁ{t@%ﬁrﬁﬁf{%ﬁ%mb e
conprising a conpound of the present 1nvention as described g neralr?ny
above, and Phb¥fisBeagdkricommpernd yespolamer matriner gel. carrier suitable for
coati ng sai ¢hdoap! an . i (L1, angt her as t. the presen

i nvention i %Uﬁes éﬂﬁ%sﬁg %gtéglfﬂeahgea\% '?:Iléf tggé: QQOW%h&‘;?‘EWBEPE ia’E'i’nuselt”l
conprising as inbibosndfoprotthin Mirsent iInventi embadinas i @dnPBnslsalahy
above, and in classes and subclasses herein, and a carrier suitable for
coating sai SOPRGHUIMNSAS I BXFnHen arpAYmra inesq inkibitors snd thusowitbutvpibling have
been used t g MEHEHME YveShENRSHtuldre r g\ e_ves || after
injury). However, pati eyﬁt sﬁug)i%ﬁgusa{remeg?%r&g Egrrng&llﬁr%l g%fa%?ll’é)o\é\%\ﬁ)%eageri sk
cl ot for mat baticaparlpluaesl &r arcativgbr desseding she vewariny ed aefikest Scondaibnbor

prevented of. m.tigated re-cqating.the .device wth a pharnmaceutically
accept abl e %%‘8&%?&“@%%8?? é’% f%raa?ﬂ%f&és IRRATte o thediseass) eondifian, ags” and
the gener aldlisprdeRanihd0ictBiatkRabe Aurom! BRhRP sCindRiehe8S i in US
Patents 6,099, 562; 5,886,026; and 5, 304, 121.s 'Iqﬂg coat P%?aﬂﬁgﬁ% 3(/1%?%& |y

bi oconpat i bf¥ditis, Pretsordermther disgaseseandition, or ijsdrdegehaypalsy e meferred to as
pol ynr et hyl di si.l.oxan. | yGa act one ol yet hyl.ene gl ycal , polylactic
ot o ot iyl onmolBd PR-KE=8E AR BB, VElaiTET B St afectole

optional | y presdnuinveatiorcproeidss Dinethod ot @ditdrg dr dpeahg He sty 08k hiscare.
pol ysaccari de ,,polégihylene gl ycol , phospholipids or conbinhations t her eof
to inpart cOREHER ehdisgidenyehere aetivation; oftaeera kingseeis dmphioated irothe disease

state.

[0305] The activity of a compound utilized in this invention as an Aurora kinase
inhibitor, may be assayed in vitro, in vivo or in a cell line. In vitro assays include
assays that determine inhibition of either the phosphorylation activity or ATPase
activity of activated Aurora A, B and/or C. Alternate in vitro assays quantitate the
ability of the inhibitor to bind to Aurora A, B and/or C. Inhibitor binding may be
measured by radiolabelling the inhibitor prior to binding, isolating the
inhibitor/Aurora A, B and/or C, complex and determining the amount of radiolabel
bound. Alternatively, inhibitor binding may be determined by running a competition

experiment where new inhibitors are incubated with Aurora A, B and/or C bound to

known radioligands.
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[ 0314] Anot her aspect of the invention relates to inhibiting Aurora A B
and/or C activity in a biological sanple or a patient, which nethod
conpri seswadnianssieeri ng to the patient, or contacting earaskesloespucal |
sanple with a conpound of formula | or a conposition conprising said
conpound. The term "bi ol ogi cal sanple”, as used 93 WD 2006/ 036266

PCT/ US2005/ d930 MAbe &irm, “mmmrabbfsnhnblt hesitisdd hﬂrelatmm,s acmctdsuxahletalmange or

extracts thereof; b obt ai ned from a or extra
thereof; andBI'&8% A’glglaflsg’r ?'O%Kéty bplyeEe a SEHR Con?fggrlrég 53 C‘(’f?ﬂ%ﬁm%@%}f
fluids or ex pafdrs A I®Redbr d G248 add Einbéqmﬂﬂelﬁf saf¥1© cBmPrisiRg MRS ACB

ki nase activity in a biological sanmple is wuseful for a variety of purposes

that are knowd/or& lgpesedn theabsence of s3id %POSEJ@“rpI es of such pur poses
i ncl ude, but no e _ ngf.usi o rga rans l ant.atl on,
X ) %ﬂ tl" xlfltéﬂrf Hmto?a d191 ed Kiro 111; 0’33.56] N

bi ol ogi cal speci'nen storage, and DIro oglca assa S.

ot her enbodiused hsreir, heedns esgNdissasy @ﬂtdtther Fdelewrf:ﬁls td@dnditiont inf chhC&tﬁl‘éﬁd’l isently
and effectively carrying out the methods in accordance with the present

i nvention. IKRoy8rerelry atiele- piae teEsut dearraphediast diseaseonpr Aywsa-Biediand nor e
contai ners fc'oh%hﬁgﬂwafsg fén Hos fs%%sgé (t)xh@oﬁd}g&’?sdﬂﬁf'tg% IediREq @ra{r&?@g&t | cal

conpositions o e |nvent|on its are especl SUIte
del i very of vt ad AvooralinHibitors Suchhroadi tiats! 1ﬁt]$lde,rwﬂhqnﬁuimﬁatlo‘ﬁpcdsioﬂ, tetehst,

preferably includes nupber of S . al sg |nclude a card
v n o GUCMSas ST PRABCEeT HBe Jraer Rror B FispRigg dsosed prn,

desired, a Hﬁéﬁﬁﬁ Xnyaﬂﬂeeﬁs@'ar Qﬁlepﬂélé!ﬂeﬁ&% cBﬁHm@ff%FrH sEadeIn W RLO:Lfs k 'EBWﬁber S,
letters, or other kings or wth a calendar i1nsert, designating the days

in the tredeplayta sﬁmeﬂmledlsmsvﬂwttprtdheoxj&)gagm sathobelimitation, shaeedsuch
Al ternativel g o ogl a&gb% dC%sa es, or calciumdietary supplenments, either in
a formsiml Flt 37 DAL GRS fromthe dosages of the pharnaceuti cal

conposi ti ongo3e83n be Wwilklalkdese ta%prc&Védethﬁt khd coldpowhds anad ﬂﬂﬁﬁ%uhéaliyaken
every day. Optionally associ at wi th such container(s) can a notice in

t he form pr @seaptabéal coppesitienserinie iregeri gameniioneean be ienpleyed mn@thxa@imr e,
use or sale C approval by
R i R o e e

EQUI VALENTSbe[z@&ﬁﬁi]stefemecasmnemmth \eriex asypdre subisbqiient ab) e aF en¢retanaed to

help illustrate the i nvention and are not_intended to, nor should they be
construed t esifednthprapeptics o edigal precedusese niheopRItigH A eRMbIRANIL Ak therapies

modi ficati ogheRbelRe dMBRILAE) ARy fit!4 Q%fnbﬂr‘fi@gg%eggﬂ&g g%gre{eagf into' "

addition to those shown and Cri ein
t hose ski | | edcount corepaiibilityrafrthe ldesifedl tharepdutios sndfor tphdeddes wmdrthe desicddudi ng

e oxenpL el LOBHP ARk B STt B Boae T e e

contents of einpRSRdCnhPchieve a desired effect for the same disorder (for example, an
inventive compound may be administered concurrently with another agent used to
treat the same disorder), or they may achieve different effects (e.g., control of any
adverse effects). As used herein, additional therapeutic agents that are normally
administered to treat or prevent a particular disease, or condition, are known as
"appropriate for the disease, or condition, being treated".
[0309] For example, other therapies, chemotherapeutic agents or other anti-
proliferative agents may be combined with the compounds of this invention to treat
proliferative diseases and cancer. Examples of therapies or anticancer agents that
may be used in combination with the inventive anticancer agents of the present
invention include surgery, radiotherapy (in but a few examples, gamma-radiation,
neutron beam radiotherapy, electton beam radiotherapy, proton therapy,

brachytherapy, and systemic radioactive isotopes, to name a few), endocrine therapy,
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ref erences are incorporated herein by reference to help illustrate the
state of the art. 94 WD 2006/ 036266 PCT/ US2005/ 025340 [0318] The foll owi ng
exanpl es wonb@/a3eicaport ant additional information, exerplridSc@atneism and

gui dance that can be adapted to the practice of this inventionin its
various enbodi nents and the equivalents thereof. EXEMPLIFI CATION [0319]
The conpoundsologict i‘eisporisa\nandliﬁers éinttrichmisy ipledpdind.i and camadoensonckes Therord

further by t xa Ies t ha ustr at 0 of the processes b i ch
Lhese. compOaiS (G REnER oM bupestbeLtn Y GPerP ¢ S2phy OcEnetle Ay AavaRe
that these %’fﬁ@ﬂé'(?% aﬁﬁerﬂ&fcs}h affli bR @ f)ﬂ&‘é@d‘%lhé?ﬁbthé/?arpb@ﬁé Qﬂfgsof‘ncfd@l%g, 'buh
i nvention, now known or further deveFoped are consideredto fal I n

t he scope ofnot henpdég,eatikylatn@dmgmﬁnaéﬂordé@unmd;@wOWen@uml,aﬁwlthdseth ter
' 1eS, LR SO Rl AR DL P

Nil HN i
[ 2- (4- am no-pRhigdiNing ataghibts Q&M&Bﬁﬁoﬁﬁir@ Serihomdtadil, @ﬁ&z@bllé @é@dﬁlﬂne}
1.0 mmol, prepared according to the procedure of Hah, al J.

Chem 46, 2oGBmdh@GBmyorﬁr(a’lmblasémhyleﬁ@ne( 'Wewelbm oP@;deé) mﬂgphylhwtoxms

) i on_of CEERSAST" difleanc orpRednl JpRid{ S2, HoRbhiiEy ?&%@%@ﬁbn of

the reacti orMmbxhsacm)n xittoseuress p(alatmtlstﬁﬁedwmhmm Wailoegan@d diods e{Qigblatihher .
The organic I g Is separated, washed with 1.0 N HCl, saturated sodium
bi car bonat e,C3% ‘?Bl@méﬂanaYIP‘é% (Aspyraginpsedt 296 Bormanesh (Famererh Lenatabigeaphy

on silica | d [ 2 z RQ- P &t hy

tert-butyl ggisl%tg coen%gu nld/fe esi@n O%Ifg\f@CSt epqgﬁ% oun xfﬁ%h%%s%ec aﬁﬁj
treated w t kyaopyabpbaraidé. Both hiGke ¢mp16hmmd1{cﬂ§smh)of apdfteCearsder iteeapiest
room t enper at ur d conc a ess unde re uced
pressur gp e, flifdg)ieéé? E\gané‘ah VﬁntE‘Fﬂtgn%I f@gt i3A 95‘?1 §pBients Bﬁr

(1.0 equiv. )heﬁ:'B? Mcé\Lpra'teﬁogj? QQﬁélrér‘kE')" s&d 'éll%o(thQI M onA- éaﬁé&”l&ﬁé‘t‘n‘ﬁfg %@NDS
then heated in n-butanol (10 nlL) at 135 C for 2 hours. The reaction mXxture

is cool ed arebsithenwpanci-nihigonedndidekisod addd}rugﬁdmdmmoaﬂ%tmbsumﬁ@

inder T educddish PLUE TR bR BE ety st iy e A0 GRS g e

conpound i s g @gpphdial.ed fromethyl acetate ("Et OAc") and met hanol (" MeOH")
[0310] Other examples of agents the inhibitors of this invention may also be
combined with include, without limitation: treatments foxr Alzheimer's Disease such as
Aricept® and Excelon® treatments for Parkinsom's Disease such as L-
DOPA/carbidopa, entacapone, ropinrole, pramipexole, bromocriptine, pergolide,
trihexephendyl, and amantadine; agents for treating Multiple Sclerosis (MS) such as
beta interferon (e.g., Avonex® and Rebif® ), Copaxone®, and mitoxantrone; treatments
for asthma such as albuterol and Singulair®; agents for treating schizophrenia such as
zyprexa, risperdal, seroquel, and haloperidol; anti-inflammatory agents such as
corticosteroids, TNF blockers, IL-1 RA, azathioprine, cyclophosphamide, and
sulfasalazine; immunomodulatory and immunosuppressive agents such as
cyclosporin, tacrolimus, rapamycin, mycophenolate mofetil, interferons,
corticosteroids, cyclophosphamide, azathioprine, and sulfasalazine; neurotrophic
factors such as acetylcholinesterase inhibitors, MAO inhibitors, interferons, anti-
convulsants, ion channel blockers, riluzole, and anti-Parkinsonian agents; agents for
treating cardiovascular disease such as beta-blockers, ACE inhibitors, diuretics,
nitrates, calcium channel blockers, and statins; agents for treating liver disease such as

corticosteroids, cholestyramine, interferons, and anti-viral agents; agents for treating
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wi th hexanes. [0324] Exanple 2 [0325] This exanple describes the synthesis
of HHNI OS/ N Rl Nwhere RL is as described previously. These
conpoundsweneiamamcaccording to the procedures of ExanplCe/ubk2@soesuot hat Cl
S/ N ~RL Nis used instead of 4-chloro-7-nethylthieno[3, 2-d]pyrimdine
in step 2. Illustrative exanples of Rl's are found throughout this
di scl osur e ddoadedisordersispchr aﬂa¢<e'thost6[r®l3263]ntﬂlaidt@m¢ ag@tntfiand|grOwitp famoks; &hd N
\~ El HOC{ H ag%_tﬁf(}r t%at fgé ﬁél_l]g%osdeﬁmengy dlSOI‘d%I’S such I:éls gamrlyla g ob%hNn N G HS/N
[0311] The amount of additional therapeutic agent present in the compositions of
this invention will be no more than the amount that would normalls/ be administered
in a composition comprising that therapeutic agent as the omly active agent.
Preferably the amount of additional therapeutic agent in the presently disclosed
compositions will range from about 50% to 100% of the amount norrnally present in a
composition comprising that agent as the only therapeutically active aagent.
[0312] The compounds of this invention or pharmaceutically acceptable
compositions thereof may also be incorporated into compositions for coating
implantable medical devices, such as prostheses, artificial valves, vascular grafts,
stents and catheters. Accordingly, the present invention, in another aspect, includes a
composition for coating an implantable device comprising a compound of the present
invention as described generally above, and in classes and subclasses herein, and a
carrier suitable for coating said implantable device. In still another aspect, the present
invention includes an implantable device coated with a composition comprising a
compound of the present invention as described generally above, arad in classes and
subclasses herein, and a carrier suitable for coating said implantable device.
[0313] Vascular stents, for example, have been used to overcome restenosis (re-
narrowing of the vessel wall after injury). However, patients using stents or other
implantable devices risk clot formation or platelet activation. These tinwanted effects
may be prevented or mitigated by pre-coating the device with a pharmaceutically
acceptable composition comprising a kinase inhibitor. Suitable coatings and the
general preparation of coated implantable devices are described in US Patents
6,099,562; 5,886,026; and 5,304,121. The coatings are typicalls/ biocompatible
polymeric materials such as a hydrogel polymer, polymethyldisiloxane,
polycaprolactone, polyethylene glycol, polylactic acid, ethylene vimyl acetate, and
mixtures thereof. The coatings may optionally be further covered by a suitable
topcoat of fluorosilicone, polysaccarides, polyethylene glycol, phospholipids or
combinations thereof to impart controlled release characteristics in the composition.
[0314] Another aspect of the invention relates to inhibiting Aurora A, B and/or C
activity in a biological sample or a patient, which method comprises administering to
the patient, or contacting said biological sample with a compound of formula I or a

"composition comprising said compound. The term “biological sample”, as used

93



WD 2006/ 036266 PCT/ US2005/ 025340 _ Cl Final Compound S/ N ~ R1 NC HI

SNNO NHNSN G Br SIN~N I~0 HNSN BrX N C HS/ NN HN
I i O S Wo206/(36887] Exanple 3 [0328] This exanpl e desecirhsgoosies3isynt hesi s
of Ho NHN- O RLN S Nwhere RlL is as described previously. These
conpounds are nmade according to the procedures of Exanple 1 except that Cl
R1L N S N itzraifgéiciudss eathoof limitativng cell dultrreshod dxitiacts ohededt; tiopyied matkriaé i n
step 2. Illustrative

obtained from a mammal or extracts thereof; and blood, saliva, urine, feces, semen,
tears, or other body fluids or extracts thereof.

[0315] Inhibition of Aurora A, B and/or C kinase activity in a biological sample is
useful for a variety of purposes that are known to one of skill in the art. Examples of
such purposes include, but are not limited to, blood transfusion, organ-transplantation,
biological specimen storage, and biological assays.

TREATMENT KiIT

[0316] In other embodiments, the present invention relates to a kit for
conveniently and effectively carrying out the methods in accordance with the present
invention. In general, the pharmaceutical pack or kit comprises one or more
containers filled with one or more of the ingredients of the pharmaceutical
compositions of the invention. Such kits are especially suited for the delivery of solid
oral forms such as tablets or capsules. Such a kit preferably includes a number of unit
dosages, and may also include a card haying the dosages oriented in the order of their
intended use. If desired, a memory aid can be provided, for example in the form of
numbers, letters, or other markings or with a calendar insert, designating the days in
the treatment schedule in which the dosages can be administered. Alternatively,
placebo dosages, or calcium dietary supplements, either in a form similar to or distinct
from the dosages of the pharmaceutical compositions, can be included to provide a kit
in which a dosage is taken every day. Optionally associated with such container(s)
can be a notice in the form prescribed by a governmental agency regulating the
manufacture, use or sale of pharmaceutical products, which notice reflects approval

by the agency of manufacture, use or sale for human administration.

EQUIVALENTS
[0317]  The representative examples that follow are intended to help illustrate the
invention, and are not intended to, nor should they be construed to, limit the scope of
the invention. Indeed, various modifications of the invention and many further
embodiments thereof, in addition to those shown and described herein, will become
apparent to those skilled in the art from the full contents of this document, including
the examples which follow and the references to the scientific and patent literature
cited herein. It should further be appreciated that the contents of those cited

references are incorporated herein by reference to help illustrate the state of the art.
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exanpl es of Rl's are found throughout this disclosure as well as in Table
2. [0329] Table 2 97 WD 2006/ 036266 PCT/ US2005/ 025340 Cl Final Conpound
R~1 / N woNo@o3ttés/ N~ 'N S NHNO/ SN C H N "PNTIUS20050d63HN , O N
SNC Hi / NNOS.Ni HN / NJ S NJ[0330] Exanple 4 [0331] This
exanpl e describes the synthesis of H NxZ HN~ O S NN where Zis as
descri bed pri@31&us| Yhe Thlowviag npeumples arantaindémpertast dprddjtionsl t frformgation,

' d,i f,. 1
Chiort de. i n 2t SR sp B RRed, 1k oAb st Pl BPASRE Ropi? WG R i <

di scl osur e & waebiis @sbadiméatdlaad the equivalents thereof.

EXEMPLIFICATION
[0319] The compounds of this invention and their preparation can be understood
further by the examples that illustrate some of the processes by which these
compounds are prepared or used. It will be appreciated, however, that these examples
do not limit the invention. Variations of the invention, now known or further
developed, are considered to fall within the scope of the present invention as
described herein and as hereinafter claimed.
[0320] Example 1
[0321]  This example describes the synthesis of

.
N

[0322] Stepl: A solution of [2-(4-amino-phenyl)-ethyl]-carbamic acid tert-butyl
ester (compound 1.1; 1.0 mmol, prepared according to the procedure of Hah, J.M. et.
al J. Med. Chem 46, 2003, 1661) and triethylamine ("TEA"; 3.0 equivalents) in
anhydrous tetrahydrofuran ("THF"; 5.0 mL) is treated with the dropwise addition of
benzoyl chloride (1.1 equivalents) at 0 °C. After completion of the reaction, the
mixture is partitioned between water and diethyl ether. The organic layer is
separated, washed with 1.0 N HCI, saturated sodium bicarbonate, brine and dried.
Purification by flash column chromatography on silica gel provides [2-(4-
benzoylamino-phenyl)-ethyl]-carbamic acid tert-butyl ester (compound 1.2).

[0323] Step 2: Compound 1.2 (1.0 mmol), is treated with anhydrous 4.0 N HC1 in
dioxane (25 mL) at 0 °C, stirred at room temperature for 2 hours and concentrated to
dryness under reduced pressure. The crude amine salt, 4-chloro-7-methylthieno[3,2-
d]pyrimidine (1.0 equiv.) and N,N-diisopropylethylamine ("DIEA"; 2.5 equivalents) is
then heated in n-butanol (10 mL) at 135 °C for 2 hours. The reaction mixture is
cooled and then partitioned between dichloromethane and water. The organic layer is

separated, washed with brine, dried and concentrated under reduced pressure. The
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3. [0332] Table 3 O Final

Compound  zZxCl

98 WD 2006/ 036266

~J N O

__. PCT/ UsS2005/ 025340, Z Final Conmpound xCI Cl HLI Oi AN S N\
F C H woRo@no3kfde S NCI HS HN (i O s NN C H O pOriusahos/obd4o S / N
)J)N) Horycl n ~ N HNI O S N 5N

titled compound is precipitated from ethyl acetate ("EtOAc") and methanol ("MeOH")

with hexanes.
[0324]
[0325]

Example 2

This example describes the synthesis of

S /IN
R! \N)

where R' is as described previously. These compounds are made according to-the

procedures of Example 1 except that

Cl

S/N

R

<
1 N)

is used instead of 4-chloro-7-methylthieno[3,2-d}pyrimidine in step 2. Illustrative

examples of R"s are found throughout this disclosure as well as in Table 1.

[0326] Table 1
cl Final Compound
e
R! \N)

Ci H
XJ Non o
N\ O

N HN

S~ 'N
N
v

Cl H
S /)N NTV/©
\ > I O

N HN

S~~~ |N
NS
N)
Cl H
S<Z N N
"OTNA /\/©/ o
N HN
7 N

e
HOT N\t

N
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[ 0333] Exanple 5 [0334] This exanple describes the synthesis of 99 WO
2006/ 036266 PCT/ US2005/025340 | v i 1IN NHNS S/ N>N) [0335] A
sol uti on w0 2di6/a36286- but yl di carbonate (0.5.equival ents) PCH/Us20030233u6. _,

di oxane (3.0 nL) is added dropwi se to a sol ution of

5-(2-am no-ethyl)-thiazol-2- ylamine (1.0 nmml, prepared according to the

procedure (
anhydr ous (
reaction, f

product, [ 2-

|

D

pf Eriks, J. C €. al. J. Megd. Chem Bmal CORPoudR39) in

i oxane (3.0 iy roomtenperature. After conpletion of the

he sol vents < gnoved unden reduced pressure and the desjired

(2-ami no-RBHI azd¥-5-yl)-ethyl]- carbanic aci d tert butyI estler
\

e . _nurt f1 nlh\:flnh

(conmpound %4

[ 0336] The
except that
Exanpl e 6 |
N [ 0339] St
4- chl or o-t

equi val ent $
mxture is cooled and then paiftitioned between dichl oronmet hane

reaction I

D

b

...I.l, lqorull Uy ST \;UI UIIII \.alll UIIQLUHI (J.}Jll_y OI II\.:(J. qel

titled gompound is nade accofding to the proci:g’ of Exanple 1
qNS 1 is used in step 1 instead o U 1. [0337]

033 i exanpl e describes|the sygh HN'N i HNS/

ep 1: 4-(2-Anino-ethyl)-benzonltrlI (conpound 6 1 (1.0 muol),

hi eno[ 3, 2-d] pyri m di ne (conpou N.O equiv.) and DIEA|(2.5

) is heated in n-butanol (10 <135 C for 2 hours. The

and wat er.

concentrat e
4-[2-(thien

5.3), is pj
is treated
procedure f
yield 4-[2-

N

The orlganic |ayer is separated, washed mﬁthkzgt:ﬁ, dried and

& U fjeduced pressure. The desired pragu
of N24d] Pyri m di n-4-yl am no) jet hyl ] - -enﬂjﬁitr | e (conpound
ecipitdfed fromEt OAc with héxanes HN'0O3401” Step 2: Conpound 6.3

w t h sodi um net hoxi de ("NaCNP") is eOH according to a
ound in Lipinski, C. A et. aPr Nb . Chem 28, 1985, 1628 to
(thieno[3,2-d]pyrinidin-4-y|an1n -ethyl]-benzinidic acid

met hyl este

r—{conpoungy64) 100

H
Oy <L o

asee
\ g
N)
[0327] Example 3

[0328] This example describes the synthesis of

H
N©r“f©
O
] HN
Rae
S \N)

where R! is as described previously. These compounds are made according to the

procedures of Example 1 except that
Cl
Rl ~2N
I
S \N)
is used instead of 4-chloro-7-methylthieno[3,2-d]pyrimidine in step 2. Illustrative

examples of R's are found throughout this disclosure as well as in Table 2.

[0329] Table 2
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WD 2006/ 036266 PCT/ US2005/ 025340 -

obt ai ned by the reaction of conpound 6.4 and 3-chl oro-benzoic acid

hydr azi dewbyodsasticag i n MeOH.

descri bes t

he synthesis of H HN

[ 0342] Exanple 7 [0343] TRCI/US2@SPRI340
HNZ N ONO S NNJ [0344] Step 1:
Compound 6.2 is reacted with potassium cyanide according to a

procedu

[0341] Step 3: The titled compound is

re in

M yashi ta,
d] pyri m di
conmpound 7
over ni ght.

Het eflocycl es 39,
ne- 4- car bonR&yy onpound 7.
1 (1.0 nmol) sc8ncentrated

A et. al.

The reaction i x¥ure is then

1994, 345¥Finab Cpimplodnd hi eno[ 3, 2
1). [0345] Step 2: A solution
HCO (20 nl) is stirred at 80
cool ed and evaporated to dryn

of
C
ess

under redu
hydr oxi de
pressure.

evapor at ed
t hi enol[ 3, 2-
To a sol uti
mrol ) in di

ced pcessure.

) A
af W«ﬂ

The residue Is
solution (pH 9) and ¢
due is then dissol ved
i ed under vacuumto pr
d] pyri m di ne- 4-carboxylic aci
on of conpound 7.2 (1.0 mmuol)
chl oronmet hane (5.0 nL) is add

i1ssolved in a,sat ted lithiu
vapor at ed 1.Q 4
in 10% aq s MA (

under red
ovi dN

m
uced

O (7-azabel
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| ayer is se
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(conpound

60 ng) in

7.3).
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bhosphatie

)
arg washed

Iried. Purification by flash
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[0347] Step 4: Conpound
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N [\ N N
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on is partitioned b

washed with 0.5 N HC ,

pH 2),
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raftrethyturoni—un
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et ween
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e
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e
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[ 0348] Stey
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) 5: To a solution of conmpound
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6/ 036266 PCT/ US2005/ 0253
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[0330]
[0331]

Example 4

This example describes the synthesis of

where Z is as described previously. These compounds are made according to the

o)

procedures of Example 1 except that 7%l is used instead of benzoyl chloride in step

1. Tlustrative examples of Z's are found throughout this disclosure as well as in Table

3.

[0332] Table3

R
z

Ci

Final Compound
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(3.0 equiv.) and HATU (1.1 equiv.).
partitioned between Et OAc and water.
separ at edyvowastmseeedi th 0.5 N HCL,
dried. Purification by flash

reaction is

the titled conpound.

After

[0349] Exanple 8 [03

colyurm chr omat ogr aphy on silica gel

conpletion of the reaction, t

The organic |ayer is

pr ovi
50] Thi s exanpl e descri bes the

he

sat ur at ed . sodi_um_bi cacbarsats/023310.ne. and

des

synthesis of H S\
2- Thi ophenec¢ar bonyl

NZ N

& O S/ N~

[ 0351] StRifal Compound

chlord’de (1.1 equiv) jis added dropwise to a solution
of 2-(4-am no-phemyl)-et hanol (1.0 mmol ) [@and TEA (3.0 equi v) i n anhydrous
THE (5.0 nL \ﬁEng%m After conpletion of fthe reaction, theXxeaction mxture
is poured int ter and extracted with dichloronethad@. organi c | ayer

i's
The desired
[4-(2-hydro
columm chro
conmpound 8.
(8.0 nL) is

pr oduct

separat ¢d, washed with saturated sod

t hi ophene- 2- car boxy

y-et hyl ) - phenyl ] - am de (conpoqu
mat ogr aphy on silica gel.
l (1.0 nmol) and conpound 6. 2
added NaH (2.3 equiv.) at 0 G

[ 035

um bi car b
lic 7S
.1) is purified by flash
efy 2. To a solution of
*y€qui v. ) in anhydrous THE

e reactionis warned to r

(»
Th

e,obrlne and dri ed.

| =N
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separ at ed, Na h brine, dried and doncentr at ed wNleAyLeduced
pressure. Thé” Titled conmpound is precipiftated froﬁ!? OA; wi t h hexanes.
[ 0353] Exanple 9 [0354] This exanpl e desdri baesyit nthesis of H N 1f Z
O S NN 1902 W 2006/ 036266 PCT/ US2005/ 02%34 - _, Wwhere Zis as
descri bed pfeviously. These conpounds ar€g [e gccording to the O
procedures of Exanple 8 except that Z O |i 9us€d i nstead of
2-t hi ophenecarbonyl chloride in step 1. |[Iflustrative exanples of suitaple
Z are found|{thro@yhout this disclosure gs well as I n Tpbbeg.
S N X
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[0333]
[0334]

Example 5
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[ 0355] Exanple 10 [0356] This exanple describes the synthesis of 0 O--~Y
NSNH SN where Zis as described previously. These conpounds are made
accor di ngvoaoadmse2epr ocedur es of Exanpl e 8 except that HECTWMS2002/0Y53MH2 i s
used instead of 2-(4- am no-phenyl)-ethanol in step 1. Illustrative

exanpl es of suitable Y's are found throughout this disclosure as well as
in Table 4. [0357] Table 4 HO (CH2) 2- Y- NH2 Fipal npound ~NN/ NH2 M O

H!
HO* O'NS OOH > NN jXN\ / NH2 N SNS OHN /NNH2 HS
"ji HONNON O N[0358] Exanple 11 [ORL9] I s exanpl e describes the
synthesis of 103 F WD 2006/ 036266HRCT/ US2005/ 025340 CI OH 'O C H3CO
ON ~i SN

g

N

[0335] A solution of di-fert-butyl dicarbonate (0.5 equivalents) in anhydrous
dioxane (3.0 mL) is added dropwise to a solution of 5-(2-amino-ethyl)-thiazol-2-
ylamine (1.0 mmol, prepared according to the procedure of Eriks, J. C. et. al. J. Med.
Chem. 35, 1992, 3239) in anhydrous dioxane (3.0 mL) at room temperature. After
completion of the reaction, the solvents are removed under reduced pressure and the
desired product, [2-(2-amino-thiazol-5-yl)-ethyl]-carbamic acid tert-butyl ester
(compound 5.1), is purified by flash column chromatography on silica gel.

[0336] The titled compound is made according to the procedures of Example 1
except that compound 5.1 is used in step 1 instead of compound 1.1.

[0337] Example 6

[0338] This example describes the synthesis of
Cl

HN‘N\>_®
Nea
HN
¢
N
[0339] Step 1: 4-(2-Amino-ethyl)-benzonitrile (compound 6.1 (1.0 mmol), 4-
chloro-thieno[3,2-d]pyrimidine (compound 6.2; 1.0 equiv.) and DIEA (2.5
equivalents) is heated in n-butanol (10 mL) at 135 °C for 2 hours. The reaction
mixture is cooled and then partitioned between dichloromethane and water. The
organic layer is separated, washed with brine, dried and concentrated under reduced
pressure. The desired product, 4-[2-(thieno[3,2-d]pyrimidin-4-ylamino)-ethyl]-
benzonitrile (compound 5.3), is precipitated from EtOAc with hexanes.
[0340] Step 2: Compound 6.3 is treated with sodium methoxide ("NaOMe") in
MeOH according to a procedure found in Lipinski, C. A. et. al. J. Med. Chem. 28,
1985, 1628 to yield 4-[2-(thieno[3,2-d]pyrimidin-4-ylamino)-ethyl]-benzimidic acid

methyl ester (compound 6.4).
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HN S N [0360] Step 1: To a solution of 2-am no-5-nethyl benzoic acid (1.0
nmml) dissolved in 10% MeCH in toluene (2.5 nL) is added dropw se

t ri met hylwol2gé6/03adicazonet hane (2.0 Min hexanes,. 0. 75 nmLPCT/AIse005M23340 On,

m xture is stirred at room tenperature for 1 hour and the solvent is
removed under reduced pressure. The resulting nethyl ester is dissolved in
di chl or onet [p34¢] ( 3.Sepl: ’BIﬁHitltlétEﬁorﬂpomhll @rdbtwurbzld)y the htatiodf cdmPound 6.4

equi valent) and DI EA (1.0 equivalent) is added uentially. The reaction
mxture is 34 3’?@9’“?’6@“%01[%68’1‘]@3’&1%?“?%@2%“986‘9Meéj aporated. The yellow
residue is ﬁ] ? washed with 1 M NaHSO4, brine, dried,
filtered an centrat under reduced pressure to provide 2-(4-chloro-
benzoyl am nm345} metThys clsempts desadbad thesynthesessafer (conpound 11.1) which is
used wthout purification in the next step. [03§1] Step 2: To a solution
of conmpound 11.1 (1.0 rnnol) in benzene (2.0 nmyNis added

N- br onosucci nimde (1 equival ent) and benzo;ﬂ er/oxi de (0. 33 equival ent).
The reaction mxture is refluxed ovegni uniifer N2. After cooling to room
tenperature, the solution is dilub t 3Ac, washed with H2O, bri ne,
dried, filtered and concentrated under reduced pressure. The crude product
is purified by flash colum c fdgraphy on silica gel to provide

5- br ononet hyl - 2- (4- chl oro- benz rvpno) benzoic acid nethyl ester
(conpound 11.2). [0362] Step 3: Potassiumcyanide (1.0 equivalent) is added
to a sol uti K344} cSiﬁpolJnGOml?OBmQ 0. Disnmeattpd iwithnpataspiung gynisds decofdimpip @' ; 24
m.) and stirre

) o0 B Rl B oL A REIA LSS APheESO EE 5

under reducg gﬁﬁg@éme_caﬂ;bﬁltﬁmgmpou@7pyr| fied by flash col um
chromatograﬁ)%ﬂc;n si | |cag to provide the nitrile. T o sol ution of the
nitrile (1 1) StePs¥l e@lutipneefearapoupd 76l (1.9 m@oladﬂéan%ngatﬁﬁﬁt@ A

di oxane (0. %ig gurgegda €84 ?‘2“&% gig/ ‘%heTé;ggm%ﬁ%ﬁ&au?&sr{heﬁ l@%de?ﬁle?ea%&aﬁead to

hydr ogenol ysi r urs e's tron 1s er a pad
of celite fdaﬂiyﬁwdnimerm&deédd pirefnise.ndrhai tebidet hmdisbolvél&'\m e caturated litigani ¢

522+ an no- Brdigrie st LAOFY orig ol Baiio pvanrs <6 aSyBeetyT Tedicer
(compound 1E:re§gure 1%}6 1%99@:! 838 %ﬁéoﬁ@&’ﬁﬁ@%@{u@@@ﬁ@l (pH,@) evia @iﬁt%h a§Hep 4:
Conpound 11. , conpound 6.2 (1.0 equival ent) and

equi val ent s)inedsuﬂr@atveduum tn ravidn mmleme 2ndﬂpyauncm364@afhw<ylzc had ;(cspmpmlgd

reaction m)ﬁ#re is cooled and then partitioned between dichl oronet hane and
water. The'df-ganic |ayer is separated, washed with brine, dried and

concentr at egpyqgfler Stepdscad Rr Ru G of Ibmpbmﬁd g2 cloomemel amel phaeibehiyat ed
from Et OAc wi th hexanes.
amine (1.0 mmol) in dichloromethane (5.0 mL) is added TEA (3.0 equivalents) and
O-(7-azabenzotriazol-1-yl)-N,N,N', N'-tetramethyluronium hexafluorophosphate
("HATU"; 1.1 equivalents). After completion of the reaction, the reaction is
partitioned between EtOAc and water. The organic layer is separated, washed with
0.5 N HC], saturated sodium bicarbonate, brine and dried. Purification by flash
column chromatography on silica gel provides thieno[3,2-d]pyrimidine-4-carboxylic
acid 4-nitro-benizylamide (compound 7.3).
[0347] Step 4: Compound 7.3 (1.0 mmol) and Pd/C (10 w/w %, 60 mg) in
MeOH-H;0 (12 mL) is stirred under a hydrogen atmosphere at room temperature
until the reaction is complete. The catalyst is removed by filtration and the filtrate is

evaporated to dryness under reduced pressure to provide thieno[3,2-d]pyrimidine-4-

carboxylic acid 4-amino-benzylamide (compound 7.4).
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[ 0364] Exanple 12 [0365] This exanple describes the synthesis of H NY O
CF3 HN\ O S/ N~ N [0366] Step 1: A solution of

4- ( 2- am nwoeabtwd3szephenyl am ne (conmpound 12.1; 0.1 mmol PLI/USeensos3do 6. .2
(1.0 equivalent) and D EA (2.5 equival ents) was heated in n- butanol (2 nl)
at 135 C for 2 hours. The reaction m xture was cool ed and partitioned

bet ween di cf3agpnetSigns: aﬁbdavmlamon'ﬁfeccnnlgamidw Hafler nnsl) sef-medy]-2Haashed

with brine, dried_and concent er re ced res b 0. gi Dlﬂge
[2-(4- ami nBIRFAFIIoPL Bﬂ}‘FPC ?Lﬁ OS)H]HV?‘ ;#j dmt‘%g c{dgﬂp d
12.2) which 3‘@@ ui¥ @J?d WAROWE . lp&gh{")C@Eﬂe‘i’Qoﬁ@'IetfoBQ)friﬁé(%eagﬁ(ﬁp thd £3&7dn 9t ep
2: To a sus ens? on”of conpound TEA (2.5 equival ents)

i n anhydr ouparfitifnedhedwedn) EtC8 ceuhdt walfer CT\hasng@td@d;h}@r is separated, washed with
(trifluoro %Igfrgn | or of 0 1.1 equivale ) e . reagti was
war med to n&%% %%é‘taf?p %‘2‘& ﬁcéarrebéf?t% lﬁrﬁh e%névﬁieg ngglc%'(%le Y aﬁht he
reaction extdigmh@fronddra sﬂﬂElaageppﬁﬁme@ theti@dd owagpouapar at ed, washed
with brine, dried and <concentrated under reduced pressure. Purification by

rever se- pha@é@PLCE@mﬂ@ﬁs 0.1%trifluoroacetic acid ("TFA")/ CH3CN)

provided th o ou 6 3 [0369] This exanple
descri bes tﬁ’égét G aguttRs IR R ok LR TR [0370] Step 1:
3- Met hoxyphenyl |socyanate and conpound 1.1 ﬁrESr acted according to a

procedure in Dhar, T. G et. al. (Bioorg m Lett. 13, 2003, 105
WD 2006/ 036266 PCT/ US2005/ 025340 3557) yi

(2-{4-[3-(3-Met hoxy-phenyl) - ur ei do]Jephen -ethyl)-carbamc acid
tert-butyl ester (conpound 13.1)g 1] Step 2: Conpound 13.1 (1.0 mmol)
is treated with anhydrous 4.0 NH{ yn di oxane (25 nL) at 0 C, stirred at
roomtenperature for 2 hours and~comtentrated

[0351] Step 1: 2-Thiophenecarbonyl chloride (1.1 equiv) is added dropwise to a
solution of 2-(4-amino-phenyl)-ethanol (1.0 mmol) and TEA (3.0 equiv) in anhydrous
THF (5.0 mL) at 0 °C. After completion of the reaction, the reaction mixture is
poured into water and extracted with dichloromethane. The organic layer is
separated, washed with saturated sodium bicarbonate, brine and dried. The desired
product, thiophene-2-carboxylic acid [4-(2-hydroxy-ethyl)-phenyl]-amide (compound
8.1) is purified by flash column chromatography on silica gel.

[0352] Step 2: To a solution of compound 8.1 (1.0 mmol) and compound 6.2 (1.0
equiv.) in anhydrous THF (8.0 mL) is added NaH (2.3 equiv.) at 0 °C. The reaction is
waﬁned to room temperature and stirred overnight. Saturated ammonium chloride is
added and the reaction mmixture is extracted with EtOAc. The organic layer is
separated, washed with brine, dried and concentrated under reduced pressure. The
titled compound is precipitated from EtOAc with hexanes.

[0353] Example 9

[0354]  This example describes the synthesis of

H
N Z
T
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to dryness under reduced pressure. The crude am ne salt, conpound 6.2 (1.0
equi valent) and DI EA (2.5 equivalents) is then heated in n-butanol (10 nl)
at 135 Cwbanocd3bmars. The reaction mixture is cool ed amrdTiusesnspas3ue ti oned
bet ween dichl oronmet hane and water. The organic | ayer is separated, washed
with brine, dried _ and_concentrated under reduced pressure. The titled
conpound i s 'BReER iZpist 2t describeshpreFianaly. wilhesh esmpesnds a8 72hdeErcampdiag id the373]
Thi s exanpl e descri bes the synthesis of o NN CF3 \-NH.'j HNS HS N
[0374] Step procekbres 2ot AHangie Bhaslcept HiazHeRisyhdedCRLRAT £ 28 hteﬁ§ -ﬁbg,%'
ester (conmpound 14.1; 20.5 mmol ), conpound 6.2 (0.94 equival'ent) an | EA
(1.0 equi vahidide ifasicthdat Bipstrating rxatnples hofl switabderiZd ere( faIVE" thratfghoty) ttag 90
Cfor 1.5 T i i xture was cooled and diluted with Et OAc
and water. ?ﬁ%ﬁ&grreg%ﬁ‘(e@e%gég%ﬂ%% separated, washed with brine, dried,
concentrat eq0358] puEkdmplk 1y flash col um chromat ography on silica gel to

provi de {5-[6- hi eno[ 3, 2-d] pyri m di n- )

4-yl ani no) -4 ?éﬁr]] -tﬁ]iné%‘\‘m@-e)ﬁ%?q@ﬁ’r} BerfyethesisPit ert - butyl ester (conpound
14.2) in 75%yield. [0375] Step 2: To a solgtion of conpound 14.2 (14.5
mol) in 1, 4-dioxane (30 nl) was added gnh% HC (20 nL of a 4 N

solution in 1,4-di oxane) after stirr@ghy” a4 r tenperature for 2 hours
the reaction was concentrated to dir ss, il with water and the
solution adjusted to pH 8 with t raﬁ'ed sodi um bi carbonate. The slurry
was extracted several tines with c and the organic | ayers were

conbi ned, dri.ed _and concentrated to provide

[ 2- (2- ami noD§TeaZdis -38-depgribed RrPYiopsly e nbiese xampamidsi ai¢ mnadg- decomlingto the
(conpound 14, i i ; O N ANGHS Repsion Lf 4 ¢ nd
14.3 (10.8 ??rml ghhri@%%g:]éh:yfhdh&gﬁg L’g%ﬁgz;]élhag 5&:&%}2@%&@?@(‘ thst2ad ‘o H-04
3-trifl uor opmityyplginghyekhanebay atept & (Mlutraqué \exhmiples. ofTheitabld & '\&xe found
2006/ 036266 ,PCT/. US %Ogcﬁo 5340 . | ea.ct,}aa%p gixture was heated at 90C for 1
hour, cool ef"S¥EROBLISAHiS %ﬁ”&%ast‘ﬁeg%’é‘ S8tid that was washed with a

m xture of ¢03s| or opgHibgne and hexanes. The solid was treated with MeCH
foll owed by the addition oft N HJ and ter. The solution was then

soni cated and | yopHlQi(e&dt - Nflsve a sol ijd t hat wasFinalsGedpwitdn et hanol |and
dried under—vacugmtg;provi-de—theHa—gatt—ot—t+het+itledscorpound—in 8§6%
yi el d. Anal. Ca\cdff’\g'rlz Cl9H16N6OS2F3C1]| C, 45.55;
Found: C, #5 5&-,/(Ho 3.27; N, 16.75. [
0 o) o
NS
N)
N NH O
A 2 N
/\/«‘E‘?/ /\/[\ N S
HO o) s H |/
~)
N\
NJ
A N e\
HO N 7S N
N ©
S~ |N
\
NJ

[0358] Example 11
[0359] This example describes the synthesis of
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[0377] Exanple 15 [0378] This exanple describes the synthesis of (RZ1)m O
~N I \HH HNSS/ N~J N where RZ1 and in are as descri bed previously.
These compouna#3ezee made according =C=0O RZ1 | to the proasduwssss3ed

Exanpl e 14 except that )m N is used instead of 3-trifluronethyl phenyl

I socyanate in step 3. Illustrative exanples of suitable RZ1's are found

t hroughout this disclosure as wel | HsCO#Crapl ‘C{ 0379] Table 5 N=CO Fi nal
Conpound (RZ1)m1l CI N=CCONHH NN C N /I N~J ON=CCONN HN"
ulo I "JI SNF3BCNCCONHH\ | _~ CFH FHNO SNFN 107 WO
2006/ 036266 PCT/ US2005/ 025340 i fal Conpound (RZ1) m

.e
N

[0360] Step 1: To a solution of 2-amino-5-methyl benzoic acid (1.0 mmol)
dissolved in 10% MeOH in toluene (2.5 mL) is added dropwise trimethylsilyl-
diazomethane (2.0 M in hexanes, 0.75 mL). The reaction mixture is stirred at room
temperature for 1 hour and the solvent is removed under reduced pressure. The
resulting methyl ester is dissolved in dichloromethane (3.0 mL) and then 4-
chlorobenzoyl chloride (1.0 equivalent) and DIEA (1.0 equivalent) is added
sequentially. The reaction mixture is stirred for 3 hours aand the solvent is evaporated.
The yellow residue is diluted with EtOAc, washed withh 1 M NaHSO,, brine, dried,
filtered and concentrated under reduced pressure to provide 2-(4-chloro-
benzoylamino)-5-methyl-benzoic acid methyl ester (cormpound 11.1) which is used
without purification in the next step.
[0361] Step 2: To a solution of compound 11.1 (1.0 rtmmol) in benzene (2.0 mL) is
added N-bromosuccinimide (1 equivalent) and benzoyl peroxide (0.33 equivalent).
The reaction mixture is refluxed overnight under N,. After cooling to room
temperature, the solution is diluted with EtOAc, washed with H,O, brine, dried,
filtered and concentrated under reduced pressure. The crude product is purified by
flash column chromatography on silica gel to provide 5-bromomethyl-2-(4-chloro-
benzoylamino)-benzoic acid methyl ester (compound 11.2).
[0362] Step 3: Potassium cyanide (1.0 equivalent) is added to a solution of
compound 11.2 (1.0 mmol) in methyl sulfoxide ("DMSQ"; 24 mL) and stirred for 2
hours at room temperature. The reaction mixture is diluted with EtOAc, washed with
1 M NaHSOy, brine, filtered and evaporated under reduced pressure. The residue is
purified by flash column chromatography on silica gel to provide the nitrile. T o a
solution of the nitrile (1.0 mmol) dissolved in ethanol (5.0 mL) is added 4.0 N HCl in
dioxane (0.25 mlL) and catalytic Pd/C. The reaction mixture is subjected to
hydrogenolysis at 50 psi for 12 hours. The solution is filtered over a pad of celite
followed by careful rinsing with ethanol. The cozmbined organic solution is
concentrated under reduced pressure to provide 5—(2-amino-ethyl)-2-(4-chloro-

benzoylamino)-benzoic acid methyl ester (compound 11.3).
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FSC N=CCO~N Il ~NNCF3 C HN~~ 1O NC &N N=CONHH S-NYNI C HN
OS, NCO ~N FNCON\l _j ~NNF FHNSOS/ N N [0380]
Exanpl e MWO[2088BF266hi s exanpl e descri bes an . ali.ernate  sporhsses/oef34«o N, HN~
~NYNF S/ NOF NJ[0382] Step 1: To a suspension of conpound 14.2
(23.7 mmol ) in 1,4-dioxane (100 nm) was added HO (70 nL of a 4.0 Min

1, 4- di oxane)[0263]0 CSteph4: Compbdurainl1.84$. Oaﬂnhml\)adompowﬁr 612t Q.0 equivampesasi ur e,

[ d d ' t lid. Th
cr ude: sol 1o A U3 sanralio il Srhisa o RrnalD bbre 3 SCGorS vt it ne
(33 nl) waes ragdded rﬁskdrewgeéo&a/d Wﬂiéh ﬁéﬂitﬁfn@& QiR didiASrome TR andTagter.

reaction mixture was allowed to slow'y warmto room t enperature
stirred for Thehongesic Mptraisi $epgrajucl eNaqu:d)weth brinie r driegld sk done @ sued uatler oom

t t d the solid coll ted vacuum filtration.
The soti o Vel eratn The LuRYforkehan Tt el HoRERlAL B g o
{5-[2-(thiengi¢h)2- pkampléndi n-4-ylam no)-ethyl]-thiazol-2-yl}-carbamnc
acid phenyl ester (conpound 16.1) in 80%yield as a tan solid. [0383] Step

2: To a susp@¥silon Ehlswﬁ@gl@rd@scmesﬂ(e@ya@emf) in DVSO (3.5 nlL) was added
3,4-difluoroaniline (0.63 mml) and 4-di ngt hyl am no) pyri dine 108 WO

2006/ 036266 PCT/ US2005/ 025340 | /\VJ::j,erO\E::rCFs
HN ©

S z
)

[0366] Step 1: A solution of 4-(2-amino-ethyl)-phenylamine (compound 12.1; 0.1
mmol.), compound 6.2 (1.0 equivalent) and DIEA (2.5 equivalents) was heated in n-
butanol (2 mL) at 135 °C for 2 hours. The reaction mixture was cooled and
partitioned between dichloromethane and water. The organic layer was separated,
washed with brine, dried and concentrated under reduced pressure to give crude [2-(4-
amino-phenyl)-ethyl]-thieno[3,2-d]pyrimidin-4-yl-amine (compound 12.2) which was
used without purification for the next step.
[0367] Step 2: To a suspension of compound 12.2 (0.46 mmol) and TEA (2.5
equivalents) in anhydrous THF (3.0 mL) cooled to 0 °C was added 3-
(trifluoromethyl)phenyl chloroformate (1.1 equivalents). The reaction was warmed to
room temperature and after 45 minutes, water was added and the reaction extracted
with EtOAc. The organic layer was separated, washed with brine, dried and
concentrated under reduced pressure. Purification by reverse-phase HPLC (aqueous
0.1% trifluoroacetic acid ("TFA")/CH3CN) provided the titled compound.
[0368] Example 13
[0369] This example describes the synthesis of

N@” “@
S~~~
\ \N,'I

OCHs

[0370]  Step 1: 3-Methoxyphenyl isocyanate and compound 1.1 are reacted
according to a procedure in Dhar, T. G. et. al. (Bioorg. Med. Chem. Lett. 13, 2003,
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"DVAP"; catalytic anpunt or 1.0 equivalent). The reaction was heated in an
80 C oil bath for 30 mnutes, diluted with Et QAc and washed with water,
2.0 N NaGwop 200636266 brine, dried and concentrated to. giyeTass@sioes34The

solid was dissolved in hot EtOAc/MeOH and t hen hexanes/ et hyl

et her was

added to precipitate the titled conpound as a tan powder in 81%yield.
[0384] Exam3i567)1 o [ A8BH2-THi[3-(B-Methbey-plesgh)iireislo}-preryyRethelicarbatnic ~achi H H

[l -NuN-Z HN O, S

as described previously. These conpounds

are made acé"d?BPWbeﬁtﬁr(C@BH‘BT‘éili) except that H2NZ is used instead of
3, 4-difluor ?@5‘71?' negiep BtEHnpound 13,1816 S 1?5@5{9& %th%h?&&'oﬁ@gl(ﬁNZ[—llgl gr e

found throughout this disclosure as well as’in

0386] Tab

H2NR 1. Fi nah dooepoRfdmHER A ¢ °CJ stirfdNat I¥oort) t¢mper&Nr€Son2 I®uks diRNcAxizent@itedN H H

NC "ji FHNSOSE N N ~NN Cl . N JI

& AN 109

W0 2006 03656 1R JeslspEPBSRL e HBRR e Eri APt Fompoun

equivalent) and DIEA (2.5 equivalents) is then heated in n-butanol (10 mL) at 135 °C
for 2 hours. The reaction mixture is cooled and then partitioned between
dichloromethane and water. The organic layer is separated, washed with brine, dried
and concentrated under reduced pressure. The titled compound is precipitated from
EtOAc with hexanes.

[0372] Example 14

[0373] This example describes the synthesis of

0
N
Nia
HN s H

ve
N
[0374] Step 1: [5-(2-Amino-ethyl)-thiazol-2-yl]-carbamic acid tert-butyl ester
(compound 14.1; 20.5 mmol), compound 6.2 (0.94 equivalent) and DIEA (1.0
equivalent) was heated in N,N-dimethylformamide ("DMF"; 75 mL) at 90 °C for 1.5

hours. The reaction mixture was cooled and diluted with EtOAc and water. The

CF3

organic layer was separated, washed with brine, dried, concentrated and purified by
flash column chromatography on silica gel to provide {5-[2-(thieno[3,2-d]pyrimidin-
4-ylamino)-ethyl]-thiazol-2-yl }-carbamic acid tert-butyl ester (compound 14.2) in
75% yield.

[0375] Step 2: To a solution of compound 14.2 (14.5 mmol) in 1,4-dioxane (30
ml) was added anhydrous HCl (20 mL of a 4 N solution in 1,4-dioxane) after stirring
at room temperature for 2 hours the reaction was concentrated to dryness, diluted with
water and the solution adjusted to pH 8 with saturated sodium bicarbonate. The slurry
was extracted several times with EtOAc and the organic layers were combined, dried
and concentrated to provide [2-(2-amino-thiazol-5-yl)-ethyl]-thieno[3,2-d]pyrimidin-
4-yl-amine (compound 14.3) in 88% yield.

[0376] Step 3: To a suspension of compound 14.3 (10.8 mmol) in anhydrous
benzene (75 mL) was added 3-trifluoromethylphenyl isocyanate (1.0 equivalent). The
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(WA 11 -NNA  ~% " | ~SI I CHNO SNC FNHHF HNS---NuN ( a
Il / HNOF/ S/ N~N HNI %F Il ~-NNF H+Sol / N JF F &N
- H WO 2bid036266~NuN | 1/ HN O/ F & NN F J F -N HPHTRS20628M24340 ) - N N
I/ A &NJ H2ZNCNNHH (/~-NYNI: CN HNOSN N H2N CH N
rNcOH HNSO S/ N. N H2N-r - I ,N NH

reaction mixture was heated at 90°C for 1 hour, cooled and concentrated to give a

N
N S

2
F
F
H
HH -~

H
O
N-
solid that was washed with a mixture of dichloromethane and hexanes. The solid was
treated with MeOH followed by the addition of] N HCl and water. The solution was
then sonicated and lyophilized to give a solid that was washed with ethanol and dried
under vacuum to provide the HCI salt of the titled compound in 86% yield. Anal.
Calcd for C1sH;6NgOS,F3Cl: C, 45.55; H, 3.22; N, 16.78. Found: C, 45.56; H, 3.27;
N, 16.75.

[0377] Example 15
[0378] This example describes the synthesis of

N
Nbs'e
HN s H

S/|N
\g
N)

where R?! and m are as described previously. These compounds are made according

N=C=0
(RZ1>m—© o
to the procedures of Example 14 except that is used instead of
3-trifluromethylphenyl isocyanate in step 3. Illustrative examples of suitable R%'s
are found throughout this disclosure as well as in Table 5.

[0379] Table5

N=C=0 Final Compound
GFUH{Z:j/
Cl N=C=0 N H H
Xy SN
A~

S<Z N

\ SN

N

N=C=0 N 1 H
| D-N__N
O o~
0
S~~~ |N
\g
N)

N=C=0 N H
) My
X

F.'

\ NS
N)
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HN S O S N 110 WO 2006/ 036266 PCT/ US2005/ 025340 H2NR 1. Final Conpound

H2ZNC NHHC Il -NN/ HNSO S/ N4~ NHNOH~IN 11 ~NNHOHd HN S
/S N H2NWO 20836l u Hg CF3 HN S O' / F S/ NF N PRWNUS200508349 | ./ N
Nu NCF3 HN'jSOAl I / OCH3 SNOCH3 H2ZNCF3 NN5 CF3 HNS O~/ S/ N
NN ~NHN-"S NN HNuOCF3 CF3 S & NN

N=C=0 Final Compound
wE ]
F3C N=C=0 N H H
X Ny
Cl HN S 8 \©:
S /IN Cl
\§
, N)
N=C=0 N
H H
jey Iy
cl HN S \g/ o
NS
-
F =C= N
DOAN I
F e
S /|N F
NG
v

[0380] Example 16

[0381] This example describes an alternate synthesis of

N
N e
HN S \H/O:
0 F
S/N

A\ N J

[0382] Step 1: To a suspension of compound 14.2 (23.7 mmol) in 1,4-dioxane
(100 mL) was added HCI (70 mL of 2 4.0 M in 1,4-dioxane) at 0 °C. The reaction
was allowed to warm to room temperature, stirred for 2 hours and concentrated to
dryness to give a tan solid. The crude solid was suspended in THF (200 mL) and
cooled to 0 °C. Triethylamine (33 mL) was added followed by phenyl chloroformate
(26.1 mmol). The reaction mixture was allowed to slowly warm to room temperature
and stirred for 2 hours. Volatiles were removed under reduced pressure at room
temperature, water was added and the solid collected by vacuum filtration. The solid
was washed with ethyl ether and dried under vacuum to give {5-[2-(thieno[3,2-
d]pyrimidin-4-ylamino)-ethyl]-thiazol-2-yl }-carbamic acid phenyl ester (compound
16.1) in 80% yield as a tan solid.

[0383] Step 2: To a suspension of compound 16.1 (0.63 mmol) in DMSO (3.5
mL) was added 3,4-difluoroaniline (0.63 mmol) and 4-dimethylamino)pyridine
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FINHHF HZN-Nu NHNSOI / CF3\ /I CF3 NN HZN C "S-NN 16 C

HN/ S/ N~ N 111 WD 2006/ 036266 PCT/ US2005/ 025340 H2NR 1. Fi nal

Conmpound WO 2biti363d6N F HN S O

-

("DMAP"; catalytic amount or 1.0 equivalent). The reaction was heated in an 80 °C
oil bath for 30 minutes, diluted with EtOAc and washed with water, 2.0 N NaOH,
water, brine, dried and concentrated to give a solid. The solid was dissolved in hot
EtOAc/MeOH and then hexanes/ethyl ether was added to precipitate the titled
compound as a tan powder in 81% yield.

[0384] Example 17

[0385] This example describes the synthesis of

N
H H
/\/[ Y-N__N—z
HN S \ﬂ/
0]
S~~~ |N
N\ s
-
where Z is as described previously. These compounds are made according to
Example 16 except that Ho,NZ is used instead of 3,4-difluoroaniline in step 2.
Mustrative examples of suitable Z's are found throughout this disclosure as well as in
Table 6.
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H,NR 1. Final Compound
/QN/ o’CN’
O N
H H
HoN /\/[\>—N N
HN S \ﬂ/
s 0]
=
CF3 N\ \JN CFS
N
2N 0O ~g" N 1 H
T Aoy
o HN S o
F | o
oy Fo
N
Y ~
(] N (0]
H H
HoN /\JI\>—N N
HN S \ﬂ/
O
S /|N
N s
N)
N H
HzN/\©/k /\iym\"/ND)\
S
HN o
S /|N
P
NJ

[0387] Example 18
[0388] This example describes the synthesis of

O
N
O
HN s H

S<Z>N

where R! is as described previously. These compounds are made according to the

procedures of Example 18 except that
cl
S~ JN
R N
is used instead of 4-chloro-6-phenyl-thieno[3,2-d]pyrimidine in step 1. Tlustrative
examples of R"s are found throughout this disclosure as well as in Table 1.

[0389] Example 19
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SN NJDHH HNN HN' N O S/ NN [0387] Exanple 18 [0388] This
exanpl e describes the synthesis of / O\ I CF N-NH3 HN"}] ~NS SN N
R1 wher e WO 20&/86266escri bed previously. These conpoundsparascede2isaecor di ng
to the procedures of Exanple 18 except that CI N e~N Rl is used instead
of 4-chl oro-6-phenyl-thieno[3,2-d]pyrimdine in step 1. Illustrative

exanpl es of [(3D0} arkhif exantpl¢ Hesorihbrothe sydihesidefscl osure as well as in Table
1. [0389] Exanple 19 130 WD 2006/ 036266 PCT/ 005/ 025340 [0390] This

exanpl e describes the synthesis of GH3O HH/ 3 HNOSN XN [0391]
Step 1: (3-Methoxy-4-nitro-phenyl)-ne o oenpd 19.1; 2.78 mol),
THF(14.0 nm.), PPh3 (1.5 equival ent d rbon tetrabromde (1.5

equi val ents) are conbined and stiNred at roomtenperature for 2 hours. The
reaction S~Z N

\ N 3

[0391] Step 1: (3-Methoxy-4-nitro-phenyl)-methanol (compound 19.1; 2.78
mmol), THF(14.0 mL), PPhs; (1.5 equivalents), and carbon tetrabromide (1.5
equivalents) are combined and stirred at room temperature for 2 hours. The reaction
mixture was partitioned between EtOAc and water. The organic layer was separated,
washed with brine, dried, filtered and concentrated under reduced pressure.
Purification by flash column chromatography on silica gel using a gradient of
EtOAc/hexanes provided the corresponding bromide as a solid (87%). The resulting
bromide (2.06 mmol) was added to DMSO (10 mL) and potassium cyanide (2.27
mmol), stirred at room temperature for 2.5 hours, hydrolyzed by the addition of 1.0 M
HCI and then partitioned between EtOAc and water. The organic layer was separated,
washed with brine, dried, filtered and concentrated under reduced pressure.
Purification by flash column chromatography on silica gel using a gradient of
EtOAc/hexanes provided (3-methoxy-4—nitro-pheﬁyl)—acetonitrile (compound 19.2) in
8%.

[0392] Step 2: Compound 19.2 (0.096 mmol), and catalytic Pd/C in EtOAc (2
mL) were placed under an atmosphere of hydrogen for 3 hours. The reaction mixture
was filtered, concentrated and taken on crude to the next reaction. The crude
compound (0.096 mmol), dichloromethane (0.5 mL), 3-(trifluoromethyl)benzoyl
chloride (1.05 mmol) and DIEA (1.10 mmol) was stirred at room temperature for 10
minutes. Water was added after which the mixture partitioned between EtOAc and
water. The organic layer was separated, washed with brine, dried, filtered and
concentrated under reduced pressure. Purification by flash column chromatography
on silica gel using a gradient of EtOAc/hexanes provided N-(4-cyanomethyl-2-
methoxy-phenyl)-3-trifluoromethyl-benzamide (compound 19.3) in 71%.

[0393] Step 3: Compound 19.3 (0.062 mmol), ethanol (1.5 mL), 4.0 M
HCl/dioxane (1 equivalent) and catalytic Pd/C are placed under an atmosphere of
hydrogen for 20 hours. The reaction mixture was filtered, concentrated and taken on

crude to the next reaction. The crude compound (0.062 mmol), compound 6.2 (1.02
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m xture was partitioned between Et OAc and water. The organic |ayer was
separated, washed with brine, dried, filtered and concentrated under
reduced pwesawme266Puri fication by flash colum_chronmat @egrashysonsigel j ca
gel using a gradient of EtOAc/hexanes provided the correspondi ng brom de
as a solid (87%. The resulting bromde (2.06 nol) was added to DVSO (10
EL) andhpgt bygmgmrfd@.gﬁqai?v.) Wﬁf@lhbate@ﬁﬂ mF%xﬂam éﬁ.é@mmpapmﬁf’ﬂrfea f2or 2.5
ours, hydrolyze y the addition of 1.0 HC an en partitione

bet ween Et OReUand hgeaskon pHEUES Yahreoledy ﬂ\ﬁﬁ?"‘@%’ﬁ&?‘igéﬂ’,een Ffé’&etb\ﬂeh
brine, dri egn%wak .er@@ &gg}iquﬁ?%%ggaeea,d%sﬂea 8 Brifk SRR Btered and
Purification by ash colfFumm romat ogr aphy on silica gel using a gradient
of Et QAc/ hexawrasatpd ondet ectiucad pressuos \Pudificati orobypfiasindo)ura eliromiatagirdply on

((:g? glp 3 ;J |ng égl}‘ég ﬂiﬁln‘@é%oﬁ/\% a%?egrﬁ{of %\@B@ﬁzﬂ%gﬁ%vﬁcge@}t%gﬁuég r‘?gg}%’ﬂ'g%gg%? p?r(;gr ogen

for 3 hours.ihesdigBatssgn m xture was filtered, concentrated and taken on
crude to thg next reaction. The crude conpound (0.096 nmol),

di chl or onet (3941 ( 0. Bxample 28- (tri f | uor onet hyl ) benzoyl chloride (1.05 mol)
and D EA (1 ), .was stirred at.roomte rature for 10 mnutes. Water
was added a\[@ﬁmiﬁﬁs prAERle JeserRe t&?ﬂ’f%%%se bet ween Et OAc and water. The
organic |ayer was separated, washed with brine, {ed, filtered and
concentrat ed under reduced pressure. Puri 'c{(@% flash col umm

chromat ography on silica gel using a gr @ ntsof EtCAc/ hexanes provided

N- (4- cyanonet hyl - 2- et hoxy- phenyl )HI3* uor onet hyl - benzam de (conpound
19.3) in 71% [0393] Step 3, MU 19.3 (0.062 mmuol ), ethanol (1.5 nL),
4.0 M HCUdi oxane (1 equi Vvl en \and gatalytic Pd/C are placed under an

at nosphere of hydrogen for hodar The reaction mxture was filtered,

concentrated and taken on crude to the next reactign. The c§ gde canmpound
(0. 062 nmol J0396bnporiam 16 Ao sqlutign of seympeyndlohél-B gl and TEA (3.0 equiv.) in

PCT/ US2005/ E@ﬁ ity ! : L Yaditi¥R St 8@ otnBihyl-

n- but anol (g. %f)rp%li(fig%‘y%sﬁ teqh‘gftﬁt}gs@(ﬂr%@%r%gctlflon m Xt ur eowasycool ed
and t hen pabtizoybnkidribe t( v esquivaddnt nethdfe Afad completion Tiehe regetipe, thayer
was separated, washed with ?li)ri ne, dried, %i#@le% and.., concentrat ed under
reduced preSUTIE VByMRAHORE GLUEPD YVAISH ap | c P%rrrgg‘g‘éroéﬁmc I 1%¥i ca
gel using asgadlenyashbd BVgNC/NaxenasnRsitey isdakint becatbdnard epepsdndries a
pale yellow'solid in 54% [0394] Exanple 20 [0395] This exanmpl e describes

t he synt hesParifi¢ation by flash cplgmn chromatography on silica gel provided {2-[4-(3-

trifluoromethyl-benzoylamino)-phenyl]-ethyl }-carbamic ~ acid  tert-butyl  ester

(compound 20.1).

[0397] Step 2: Compound 20.1 (1.0 mmol) was treated with anhydrous 4.0 N HCI
in dioxane (25 mL) at O °C, stirred at room temperature for 2 hours and concentrated
to dryness under reduced pressure. The crude amine salt, 4-chloro-6-bromo
thieno[3,2-d]pyrimidine (1.0 equivalent) and N, N-diisopropylethylamine (2.5
equivalents) was then heated in n-butanol (10 mL) at 135 °C for 2 hours. The
reaction mixture was cooled and then partitioned between dichloromethane and water.
The organic layer was separated, washed with brine, dried and concentrated under
reduced pressure. The desired product, N-{4-[2-(6-bromo-thieno[3,2-d]pyrimidin-4-
ylamino)-ethyl]-phenyl }-3-trifluoromethyl-benzamide (compound 20.2), was then
precipitated from EtOAc and hexanes to give a tan powder.

[0398] Step 3: Compound 20.2 (0.1 mmol), 4-pyridineboronic acid (3.0
equivalents), Pdy(dba); (16 mol%), AsPhs (30 mol%) and K,HPO, ( 3.0 equivalents)
in DMF (3.0 mL) and water (0.75 mL) was heated at 90 °C for 3 hours. The reaction
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OHN i SN N _\ .NJ[0396] Step 1: A solution of conpound 1.1 (1.0
nmml ) and TEA (3.0 equiv.) in anhydrous THE (5.0 nL) was treated with the
dr opwi se woadnas/3ee6f 3-trifl uoronethyl- benzoyl chlori dectaisosgesval ent s)
at 0 C. After conpletion of the reaction, the mxture was partitioned
bet ween water and diethyl ether. The organic |ayer was separated, washed
wi th 1N HCl wasatoeled eands oaffermaiesas boiede-ap Brd npuaheption &y, flasiyr eelpeat i on

by flash colum chronat ograph hldc I: {2-[4-(3-

trifluor onefﬁﬂ?fn-afc%ﬁazp Ioélmﬂhcg éébﬁ%eng?/qhi]dcé’?ﬁ&%??gcgo&%‘g%ﬂc acid tert-butyl

ester (conpedgoy 20Edample@397] Step 2: Conpound 20.1 (1.0 mol) was treated
w th anhydrous 4.0 N.HCY in dioxane (25 nm.) at 0 C, stirred at room

t enper at ur e (94901 2 nbhis exampiRle dessaben thaswrhesivPldr yness under reduced
pressure. The crude am ne salt, 4-chloro-6-pro t hi eno[ 3, 2-d] pyri m di ne
(1.0 equivalent) and N, N-diisopropylethyl aﬁi .5 equivalents) was then
heated in n-butanol (10 nL) at 135 C f hdlur s. reaction m xture was
cool ed and then partitioned bet Weglﬂ, i ronet hane and water. The organic
| ayer was separated, washed vvitE (i ne, dried and concentrated under
reduced pressure. The desiregdipf OfUGE,
N-{4-{2-(6-brono-thieno[3, 2- ]Mk' i n-4-

yl am no) - ethyl ] -phenyl }-3-trifl uorongt hyl - benzam de (conpound 20.2), was
then preci pibee @d if ragndlgsexdeed Q’F?dquéWané e§co CHpaUnLst aff ’ﬁ‘é&‘iﬂé?‘?or‘f@%%] St ep

3: Conpound ( b dj I onl X Q@ i t5),

Pd2( dba) 3 (P%er‘r‘éh%% %’As&gﬁgqaf :ﬁ)‘Bﬁ%P% b s 8’»23%‘?:%4@?”%?‘fé’?%gu‘?@%?e“é?é?@’?n DVF

(3.0 nmL) and]paintidingGn 5tbp A1 Jllwsaati eataaplastof 30it4DIé B!'s 3refoundsthrattghoutehist i on

132 WD 2006/ 036266 PCT/ USZO%S 025340 was cool ed and after aqueous work-up

and puri fi cHtsclosumsys Mellan R EeRlEd-  chr onat ography on silica gel, the titled

conpound is{&mﬂai nefapt 9399] Exanple 21 [0400] This exanpl e describes the
~I 1

synt hesis 0 N NCF3 OHNN S/NJ R"'\
R'B(OH), Final Compound
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where Rl is as described previously. These conpounds are nade according to
Exanpl e 20 except that RIB(OH)2 is used instead of 4-chloro-6-brono

t hi eno[ 3,0 2ddgmgsicni dine in step 2. |llustrative _exanpl estafS2egioos e, R ' s
are found throughout this disclosure as well as in Table 7. [0401] Table 7
R B(OH) 2 Final Conmpound HIN B(OH2 1\ CF3 OCH3 HN\~/ 1 i Ol H3C SN
O-\ .NJHNH B(R®M,CF3 HN || O H2N S N FohdiGonipNnl | 0 N\ CF3

HN 2N S N|-L—\ N OHC B(OH)2 H CE3 ||~ QWe OHC/ J &NN 133 WD
2006/ 036266 P T/ US2005/ 025340 R B(H) 2 Final Conpound CH H N/ B{OH)?2
N CF3 C HN m%\ 9 N

B(BH), /\/@/ CF5
o)
Cl HN

[0402] Example 22
[0403] This example describes the synthesis of

H
A A0t
O
Uy o2
N S<Z N
N\ s
v

[0404] Stepl: N-(4-{2-[6-(4-Formyl-phenyl)-thieno[3,2-d]pyrimidin-4-ylamino]-
ethyl}-phenyl)-3-trifluoromethyl-benzamide (compound 22.1) was prepared as
described in Example 21 using 4-formylphenylboronic acid.

[0405] Step 2: To a suspension of compound 22.1 (0.07 mmol) and pyrrolidine
(5.0 equivalents) in ethanol (3.0 ml) and AcOH (0.5 mL) was added NaCNBHj; (1.4
equiv.) at room temperature. After 2 hours the reaction mixture was partitioned
between EtOAc and saturated sodium bicarbonate. The organic layer was separated,
dried and concentrated under reduced pressure. Purification by preparative TLC
provided the titled compound.

[0406] Example 23

H

O
HN
S<ZN
NWQ\r'
& v

[0407]  Step 1: To a nitrogen purged solution of compound 20.2 (0.79 mmol), 3-
butyn-1-ol (2.5 equivalents), PA(PhCN),Cl, (0.2 equivalent) in piperidine was added
Cul (0.5 equivalent) followed by stirring at room temperature for 3 hours. The
reaction mixture was then subjected to an aqueous work-up and purified by flash
column chromatography on silica gel to provide N-(4-{2-[6-(4-hydroxy-but-1-ynyl)-
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N \ NJ [0402] Exanple 22 [0403] This exanple describes the synthesis of
H- O N\ CF3 HNNSN\ .y N [0404] Stepl: N (4-{

2-[ 6- (4- Pormbés/Ebmny| ) - t hi eno[ 3, 2-d] pyri m di.n-4-yl am nQPE€T/US2005/025340 _,

et hyl }-phenyl )-3-trifl uoronethyl -benzam de (conmpound 22.1) was prepared as
described in Exanple 21 using 4-fornyl phenyl boronic acid. [0405] Step 2: To
a suspensi onhieho[GRA¥ilpyrichi@A-4tylathifh]-entngd } phenyd)-pyfifladrothieths1-bérfzathide

equi val ents) in et OJQ (3.0 M) and AcOH (0.5 nm.) was added NaCNBH3 (1.4
equiv.) at KB‘UH?‘?‘E% ture. After 2 hours the reaction mxture was

par ti ti oned polsyjWweeRtdd $6o andiusidh oF bRo dkf:rj'.nﬁ"ég.‘rﬁ?fé@glgg'gﬁlchi-&gmgfhgﬁ‘é“ ¢

| ayer was separated, “dried and concentrate pressure.
Puri fi cati orwdsy agdeshequdantielllTL TEAp(30i dguivt)hend i tmbtdnasolfpayindhlofiad 0@ 5

o oed sot urHBITABRILoATSEHITISE abrReh s obe Lb, e oRdse ('5:g *9°"
equi val ent s)equivaleht) GMs24alidd GAd 2heeRpbncH RR heakdtl R1EYE dhEshfing %@%@&1 ey

(0.5 equivalent) followed by stirring at roomtenperature for 3 hours. The
reaction m xpafuensgasTheesnctomiwas tcedletiocentenimied ts duypess upl purifiguby flagd by

flash colu [ raphy on.sili el .to oMy -

N-(4-{2-[ 6- ?ﬁluﬁg}‘d&g?@%%&?%{‘&yoﬁ‘yﬁ@ g o 3{6’“2%%%1/9‘33%@5%(4.‘Py{®€1*}"&§’é@8‘5}025340
t hi eno[ 3, 2- ghpythighefi32-dipyliandin el ylagiidfletllyl }-phenyl)-3-trifl thyl-b id

- phenyl') - 3- ?r ?I%)I ulorf){lrret h]g/)?%lbenlzarr%, de m?]ceorgpz)gn%nyg& 1)1.uo[r8ﬁ188 Setmezﬁmé:e To a
sol ution of GUARBWAR3Z. 1 (0.27 mml) in dichloronethane was added
sequenti al | (3 uj . | i i .

equi val ent s%@@t erS% ?‘?r‘i& %%ﬁ]g@?%g%lgﬁﬂnlgzéé% &‘%é F%Eglg%cgggé,%ag%“é PN
pyrrol i di ne crbob.(0.11 equivazhgrih Me@H veddhtickedmgldérn atp@splicdofpdrbgat @th at 40

Cuntil starti terial i : . . .
a%aﬁgon%ntli aﬂl startfng material was consumed. The reaction mixture was filtered,

concentrated to dryness and purified by flash column chromatography on silica gel to
provide the titled compound.

[0410] Example 24

[0411] This example describes the synthesis of

CFs
' H
Hsc.N N \"/©
_> T
N

Q_N HN

S~
_\N)

[0412] Step 1: N-(4-{2-[6-(2-Chloro-pyridin-4-yl)-thieno[3,2-d]pyrimidin-4-
ylamino]-ethyl}-phenyl)-3-trifluoromethyl-benzamide (compound 21.1) was prepared
as described in Example 21 using 2-chloropyridine-4-boronic acid.

[0413] Step 2: A solution of compound 21.1 (0.036 mmol) and 1-
methylpiperazine (10 equiv.) in 1-methyl-2-pyrrolidinone (2.0 mL) was heated
overnight at 200 °C in a screw-top reaction vial. The reaction was cooled,
concentrated and purified by preparative TLC to give the titled compound.

[0414] Example 25

[0415]  This example describes the synthesis of
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consuned. The reaction was cool ed, concentrated to dryness and purified by

flash columm chromat ography on silica gel to provide

N (4-{2- [Wwo(dequpsze6l i di n-1-yl - but - 1- cr st moener v JPCT/US2003/023340

ynyl ) -thieno[ 3, 2-d] pyri m di n-4-yl am no] - et hyl }

-phenyl)-3-trifluoromnethyl-benzam de (conpound 23.2). [0409] Step 3: A

sol ution of conpound 23.2 (0.06 nmmol ) and 10@6ggllewfun1on carbon (0.11

equi valent) in MeOH was stirred under an atpRsmhers 8 thdrogen (via a

bal l oon) until all starting material was cg¢ Th&MBeaction m xture was

filtered, concentrated to dryness agqd-pw py flash col um

chromat ography on silica gel toCHprovide the titled conpound. [0410]

Exanpl e 24 [0411] This exanple ée e ?b the synthesis of CF3 N H\ |I H3C

HNO NS N N_ NI [0412] HEfepT: A, J

N-(4-{2-[6-(2-Chloro-pyridin-4-yl)-thieno[3, 2-d]pyrimdin-4-

yl am no] - et H0436]phebyla)fladad-diidd rlonndm&ﬁtdimﬁ}ablezadrﬁfﬁhd@ dogpap a @m%tzga.lg) was q
repared as described jn Exanple 21 usin - chl or opyri di ne- 4- boroni c aci d.

P0413] St ep ok s AdorbHMEC b o felomtediby {096ty aherl 0

met hyl pi per gz J L |- 2- ld-d] 40 S
heatgdp gve?ﬁ?gﬁtﬁggn%%gb%y%%bgnégggéf]%B§?2§2¥$Bﬁg€¥%¥§hwﬁgQ?%ﬁ%?p%n was

cool ed, coneesuni angsbrang. Pukifithtesh H;%r_epéx@ep@h@lkil-ﬂg_ﬂ_ te(zlu%@lsgjt_lé% "Itmgt :1 itled f

. | e 25 ]0415] This exa e descri bes e synthesis o

135" V10 2006 H620G 9 US3 168 OPba 51AnioI KNS PORATIHE T S R O N |
.NJ [0416 f 1 ages round- bottom fl ask contai ni ng conpound 20. 2
(0.1% nn%l}gﬁgg adgggﬁﬁdég§(lno m.) followed by 2-(nmethylam no)-ethano

(0.96 ol 0418)e r Ehistekanplaaissaibes thedynthess ofni t r ogen at 150 C over ni ght

and t hen cool ed Ny
Ny : “CF,
HaC o

LUNL B~#

\§ N
O N

J

[0419] Step 1: To a nitrogen purged solution of compound 20.2 (0.42 mmol),
Pd(AcO), (0.2 equivalent) and 1,3-bis(diphenylphosphino)propane ("Dppp"; 0.2
equivalent) in DMF (10.0 mL) and MeOH (2.0 mL) was added DIEA (4.1
equivalents). CO gas was bubbled through the reaction mixture for 20 minutes and
the reaction was then stirred for 3.5 hours under a CO atmosphere (via a balloon) at
80 °C. After aqueous work-up and purification by flash column chromatography on
silica gel, 4-{2-[4-(3-trifluoromethyl-benzoylamino)-phenyl}-ethylamino }-thieno[3,2-
d]pyrimidine-6-carboxylic acid methyl ester (compound 26.1) was obtained.

[0420] Step 2: To a solution of compound 26.1 (0.72 mmol) in THF (5.0 mL) was
added aqueous 1.0 M LiOH (6.0 equivalents). The reaction mixture was stirred at 70
°C until all of the starting material was consumed. The reaction was cooled,
neutralized with 10% HCI and concentrated to dryness under reduced pressure to
provide  4-{2-[4-(3-trifluoromethyl-benzoylamino)-phenyl]-ethylamino }-thieno[3,2-
d]pyrimidine-6-carboxylic acid (compound 26.2).

[0421] Step 3: To a solution of compound 26.2 (0.08 mmol) in DMF (1.0 mL)
was added 1-methylpiperazine (2.1 equivalents), DIEA (3.5 equivalents), DMAP (0.5
equivalent) and HATU (1.2 equivalents) at room temperature. After overnight
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to roomtenperature. Purification by reverse-phase HPLC (aqueous 0. 1% TFA/
CH3CN) provided the titled conmpound as an off-white powder (20 ng, 17 %.
[0417] Bxwopbes/362660418] This exanpl e descri.bes. the.synrledisgoosfnidsa N CF3
H3C. HNi ON S/ N O[0419] Step 1: To a nitrogen purged sol ution of
conmpound 20.2 (0.42 mmol), Pd(AcO)Z (0.2 equivalent) and

1, 3- bi s(di pi'mmmlg)i‘foﬂahédlda)yphgﬁlﬁﬂ OIRPER" theOtifled QRiptah@nkls bl Lk O
nm) and MeOH (2.0 nl) was added DI EA (4.1 equivalents). CO gas was bubbled
t hrough t he ReRER L RRiHeto8r 20 minutes and the reaction was then
stirred for 3§2houi§(a ?iée 7za CO atnosphere (via a balloon) at 80 C After
aqueous vvork up and pur cation by flash colum chromatography on silica
gel, 4- { 2-[p423]3- tﬂihfsletxampmaiebgtibeb&nzsyyitlﬁmsm) phenyl ] - et hyl am no }

“thi eno[ 3, 2- d] pyri m di ne-6-carboxylic acid nﬁ% ester (compound 26.1)
was obtained. [0420] Step 2: To a solution gf ound 26.1 (0.72 mml) in
THE (5.0 nmL) was added aqueous 1.0 M LiQd-N&sBx@equival ents). The reaction
m xture was stirred at 70 Cuntil all t he st ing material was
consuned. The reaction was cool ediN néuttalized h 10% HC1 and

concentrated to dryness under r pressure t provi de 4- {
2-[4-(3-trifluoromethyl - benzoyhanind) - phenyl ] -ethylam no } -thieno[3, 2-
d] pyri m di ne- 6- carboxylic acid (coNpound 26. 2). [0421] Step 3: To a

sol utfon of [0gIRouNdodofuch 2 RoiFlnd 1200 AT (rindh by,

1- et hyl pi pergzznl}ne (2. 10e ui \?alon S E@\% 5 e():]w val enht's g&%&ﬁd{k&%
equi val ent) SapheniaTxazple:- Qcalmxyhal ands()l (hequtwaiﬁmtt) eiBAa(H# equibhleats),omat ni ght

136 WD 2006/ 66 PCT/ U 20 5/ 5340, . stirring followed by aqgueous
wor k- up, é'ﬁgf ﬁ (201 = e %VSF%%}&J‘G&?“E%% SBreghs machen wagdirectly

fi tl I d h i
o N Ca“ GERCE fmﬁﬁ*"% e ie iy LR R S I

(0.37 mml ) Plfwldthe(tBl.e@ compowmgisafzd tephilization.
[0425] Example 28
[0426] This example describes the synthesis of

N
e
O

HN
S/

J

where Z is as previously described. These compounds are made according to

Z

Example 27 except that ZCOOH is used instead of 5-phenyl-oxazole-4-carboxylic

acid. Tlustrative examples of suitable Z's are found throughout this disclosure as well

as in Table 8.
[0427] Table 8
ZCOOH Final Compound
H -
N/N H HN N\
/|\/)—COOH Nn/g)\
' /\/©/ o
HN
S~~~ |N
S
NJ
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5- phenyl - oxazol e- 4-carboxylic acid (1.0 equivalent), D EA (3.4
equi valents), and HATU (1.1 equivalents). After overnight heating at 50 C
nowasewbrect|y subjected to purification bypPreuseesopisase. HPLC

t he reactwo
(aqueous 0.

1% TFA/ CH3CN) to provide the titled conpound after

| yophilization., [0425] Exanple 28 [0426] This exanpl e describes the
synthesis df Nxz ~i ZCAHOHS / N ~ N |where Z i sFasl Qoepouaids| y descri lhed.
These conpgurts—are—hgde—acecordi-ng—to—Exanple—27—except tShat ZCOOH i s used
i nstead of |5- phenyl NoXagol e- 4-car boxyl ijc aci d. IIIugtrgfiW@ exanpl es of
suitable Z'|s are fo t hroughout this|di scl osureag ¢as in Table|8.

[ 0427] Tabl GH@\ZOC%H FiggdH Conpound  H|N HM 4 N7 0 HN|~~
S N\ N 137 WD 2006/ 036266 - _PCT/ US2005/ 6@6320.~ zCPH Fifal Conpound .S
S N-N N NN HO-'N COOH H HN 0 HN S N OHs N4 0428] Exanpl e 29~$g429] This

exanpl e des

cribes the synthesis of 0 [& [ i
N

[0428] Example 29
[0429] This example describes the synthesis of

0
N
e
HN s H

S/N
7\

N \
_ N)

: CF3

[0430] Step 1: A sealed Pyrex tube was charged, under nitrogen, with {5-[2-(6-
bromo-thieno[3,2-d]pyrimidin-4-ylamino)-ethyl]-thiazol-2-yl}-carbamic  acid tert-
butyl ester (compound 29.1; 0.2 mmol), 4-pyridineboronic acid (0.25 mmol),
PdCl(PPhs); (0.04 mmol), 2M Na,CO; (0.6 mmol), water (0.5mL), and DMF
(1.5mL). The reaction mixture was heated subjected to microwave irradiation at 50
watts for 5 minutes at 100°C and then at 300 watts for 20 minutes at 120°C. After
cooling, the reaction mixture was filtered and concentrated to provide crude [2-(2-
amino-thiazol-5-yl)-ethyl]-(6-pyridin-4-yl-thieno[3,2-d]pyrimidin-4-yl)-amine
(compound 29.2) which was used in the next step without further purification.

[0431] Step 2: Compound 29.2 (0.15mmol) and 3-trifluoromethylphenyl
isocyanate (0.2 mmol) was heated in acetonitrile (2 mL) at 70 °C for 4 hours. The
reaction mixture was cooled, concentrated and purified by preparative TLC
chromatography (5%MeOH in dichloromethane) to provide the titled compound.
[0432] Example 30

[0433]  This example describes the synthesis of

o)
N
N
HN g H

S/N
R1\\I
NJ

3.
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NNN\VI CF3 HH HNNa / N ~NJ [0430] Step 1: A seal ed Pyrex tube
was charged, under nitrogen, with {5-[2-(6-
br ono- t hiwoap®/@exppyri m di n-4-yl am no) - et hyl ] -t hi azol - 2cyluspeosamessaom c_aci d

tert- butyl ester (conpound 29.1; 0.2 mol), 4-pyridineboronic acid (0.25
mol ), PdC12(PPh31)_2 (0.04 mol ), 2M Na2CXB (0.6 nmol ), water (0.5n), and
DMF (1. 5nL)wheTh Ry tsaesi dgscribsd (previonsdy.hefhesd supentiedud onatecacondingg to

irradi ati on tes at 300 tts for 20

) for o1 at. .100 t hen .
it es ot 1o0EPeY B el R e Sudt it S el AR Reen peBhsEnd'
concent r at edlihQradive ¢k fehplesusiasuftdble R "'said fRmth@daghou? thib Hiselobk s well as in
-(6-pyridin-4-yl-thieno [3,2-d] pyrimdin-4-yl)-am ne (conpound 29.2) which
was used in tape hext step without further purification. [0431] Step 2:
Conpound 29.[345@. 15 jd 9and 3-trifluoromethyl phenyl isocyanate (0.2 nmmol)
was heated in acetonl rlPe (2 m) at 70 C for 4 hours. The reaction

tts
ce

m xt ure was |cool edR'BEOEBANt r at ed| and purified bBiialPC&Rpsaid ve TLC
chr omat ogr af MeOH in dichlofonethane) to provide the titled conpound.
[0432] Exanpl e 30 [0433] This exanpl e describes the Rhﬁsi of Nl N~H
CF3 HN S N|RJ & 8 WD 2006/ 036266 PCT/ US200 %ET) 8i 5 as
descri bed previ ousl 84eHtonpounds are nade cor di ng tg])/ le 2P
except that |[RLB( I's used instead of gngboronic acid in step| 1.
[llustrative e es of suitable Rl's Yhroughout this disclpsure
as well as in Table 9. [0434] Tabfe B(OH) 2 "Fi nal Conpound N HN'
_S~-NNCF3 B(OH)2 O CNJ / \ S/|N
N
H H
| Y>-N_N CFs
¢ & o~ T
. C 5
N N S<Z N
\—Q—B(OH)Q U N /||
N
N
H H
A
< HNA/[S}NTN o
@B(CH)Z o}
N
H H
| D-N__N CF
Nt SNl HN/\/[S>_ )i{ \©/ 3
N N o)
/ / S<Z N
B(OH), A< U
N
N
A o,
| Y-B(OH), . HN s g \©/
Z N
Y |
O \ N)
\ N
H H
N N CF
\ _3 H /\/[S>—N\[I/N 8
N—» N N e}
S
o aveq
NQB(OH)Z N
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CNN CM O,~C ~-NNCF3 ~HNSOBOH2 N NNCF3 Ol | / - NHNH ~
B(OH)2 NS Gl I NOS/ N/\\~N NN\ O\ OlIl ~NNGCF3 NN HN
SpCY WwWolote/B¢®)2 SNNN ',v C ~NN\ CF3 (-B(Opr2/ushsorsss© O N
N N~~C ~~NNCF3NNHVSY S NN~N\\ N \ BOH2 N 139 WD
2006/ 036266 PCT/US2005/ 025340 HN>NN CF3 B(O—DZ HN Si SNJ

s ~L oy

—

Q—B(OH)Z
-0 M
7/

N
/\I\}H N CF3
Ly
B, ©

NN H H
| H>-N_N CFs
H3CO—(/t\>—B(OH)2 HN’\/ES \g/ \©/
=

B(OH),

[0435] Example 31
[0436] This example describes the synthesis of

NH
e
HN ©

™\

CHa~N_ N S~ N

N_Is U

N

[0437]  Step 1: Compound 26.1 is converted to the corresponding aldehyde via a
two step reaction sequence. First, compound 26.1 is reduced to the alcohol with
diisobutylaluminum hydride ("DIBAL") at -78°C. Second, after standard work-up
and purification, the resulting alcohol is oxidized to N-{4-[2-(6-formyl-thieno[3,2-

d]pyrimidin-4-ylamino)-ethyl] —phenyl }-3-trifluoromethyl-benzamide (compound
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NNN ~} B(OH2 HN\\SO NCF CY -NNS-NN \ NN -NHCF3 HNSO

'O\ N

NN"ji ~~NNCF3 H3COB(OH)2 HNS NS H3COI N~NHO II

\ CF3 N HNOX0a/036%86Y N S N/ \ \ . J B(OH2_N._.N N [028F]usEooampizao 31,
[ 0436] This exanpl e describes the synthesis of NH aCF3 HN O CH3- vN S

\ N [0437]

Step 1: Conpound 26.1 is converted to the correspondi ng al de

-N N

i N
hyde

via a tw e nﬁagtp}amlmemudMEOmﬁbrS'IPDCEQmuﬁdﬁd sBmdard sondidoned SacH he

al cohol with djisobutyl alg1 g
st andar d vvorq?n MRS pfei FUBas i

N-{4-[ 2- (6-f

- 3- trlfluoro t hyl - benza

Tom Sl ds HeRRgol; S5Hbregeutosal heia
SYhaihebin! kMo ada Rglg%g% Nhid, A éusfk@rs B2) DeARBI4E, RRNERY! 1éhn
Wiley and Sons Inc: New York.

[0438] Step 2: Compound 31.1 is reacted with the ylide generated from
(methoxymethyltriphenylphosphonium chloride. The resulting product is then
hydrolyzed with aqueous HCl to yield N-(4-{2-[6-(2-oxo0-ethyl)-thieno[3,2-
d]pyrimidin-4-ylamino]-ethyl } -phenyl)-3-trifltaoromethyl-benzamide (compound
31.2). Such a transformation is found, for ex ample, in Stork, G. et.al. J. Am. Chem.
Soc. 2001, 123, 3239.

[0439] Step 3: The titled compound is prepared according to Step 2 of Example
22 except for using compound 31.2 instead of compound 22.1 and for using 1-
methylpiperazine instead of pyrrolidine.

[0440] Example 32

[0441] This example describes the synthesis of

oq
N

[0442] Step 1: Difluoro-(4-nitro-phenyl)-acetic acid ethy! ester (compound 32.1)
is reacted according to Sato, K. et. al. Chem. Pharm. Bull. 1999, 47, 1013). Briefly,
compound 32.1 and catalytic Pd/C in EtOAc are placed under an atmosphere of
hydrogen for 3 hours. The reaction mixture is filtered, concentrated and taken on
crude to the next reaction. The crude compound, dichloromethane , 3-
(trifluoromethyl)benzoyl chloride and DIEA are stirred at room temperature for 10
minutes. Water is added after which the mixture partitioned between EtOAc and
water. The organic layer is separated, washed with brine, dried, filtered and
concentrated under reduced pressure. Purification by flash column chromatography
on silica gel using a gradient of EtOAc/hexanes provides difluoro-[4-(3-
trifluoromethyl-benzoylamino)-phenyl]-acetic acid ethyl ester (compound 32.2).
[0443] Step 2: Compound 32.2 is reduced with DIBAL at -78°C to the
corresponding aldehyde according to a procedure found in Ishikawa, T. et. al. J. Am.
Chem. Soc.2000, 122, 7633. The resulting aldehyde is then converted into N-[4-(2-
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WD 2006/ 036266 PCT/ US2005/ 025340 _ _ , 31.1) using pyridiniumdichromate
("PDC"') under standard conditions. Such transformations are found, for
exanpl e, wWo 2blsndbwek of Reagent s for Organic Synt hesi S PCOHISdoozionsp4@nd |
Reduci ng Agents Bur ke, Danheiser, R L., Ed.; John WIley and Sons
Inc: New York., mpound 31.1 is reacted with the ylide

gener at ed fraBHP $hﬂQ%PWE’P?IPXIbﬁéﬁﬂPgﬁﬁ@thﬁnmmmecﬂcpmoufm62r3e)suit| ng
roduct is t
N (4-{2-[6- (rg&%ilgme{?’%%kﬂ %ﬁmgrln\gl?‘é@‘gy%?ﬁ ﬁa‘?ﬁr%ﬁ Qa"xéf-?‘]?g%rtr‘i’ Aprocegpyq found in
} - phenyl ) - 3-Aurtlin, doebakt/h@rg. liéhfezzam)ﬁ[e 6(89Mﬁﬁound 31 2) Such a
in Stork, . Am Chem

transformati

Soc. 2001, %"4]3238&P%@P 33 C?‘W@"W‘W%&ﬁéo‘ﬁ%ﬁaﬂ h%at%} gpabgtinol
accordi ng t at $8&PCEoPD HowATPT n | nst ead
of conpound 22.1 and for usi nlge ?Le%gtrlr(g%(ﬁgﬂgrlep%r agtlégeg?cf\gitggg%%?%d FEVE ne.

[ 0440] Examsichla@ompibane ndrwatsr. eihmtganmdsymub@amw,swmasml bxf1nd'| deiedN CF3
O~ HNFF 442 Se itraq-phenyl)- acetlc aci d
ethyl ester fl%ﬁé&%dn%g %’te ‘E&éé&i‘%& a‘?;rE Eﬁngtg’f“aﬁg%ﬂ%‘ by tlagh caumnchem
Pharm Bul | chib®@%grdphy dDdiBa g8 1 8hd ¥ carEHIRGURD A dx Afad @@19@:5}"_#} HeCithed C 11
Et CAc are pl aced under an at nosphere o hydr ogen for 3 h e Teaction
mxture i s FPPPRYE, concentrated and taken on crude to the next reaction.
The crude c nd, pdiGiNed30omet hane , 3- (trifluoronethyl)benzoyl chioride
and DI EA are stirred at roomterrperature for 10 mnutes. Water is added
af t er whi ch[@446] ni XThis exapaplé desceibetkthbeymbass &t OAc and water. The organic

| ayer is separated, washed with brine, dried, filtered and concentrated
under reduced pressure. Purifigation by flash ¢ chr omat ogr aphy on
silica gel using a gradient o OAc/ hgxan Rl Subdese di fl uoro-[4-(3-
trifluoromethyl-benzoyl am no)-ptfenyl [ -Wl cpacid ethyl ester (conpound
32.2). [0443] Step 2: Conpound-gZ: réduced with DIBAL at -78C to the
correspondi ng al dehyde accor déng to a procedure found in Ishikawa, T. et.
al. J. Am Chem Soc.ZOOOBrd\ 33. The resulting al dehyde is then
converted into N-[4-(2-

[0447] Step 1: A flask was charged with compound 14.1 (200 mg, 100 mol %),
tetrahydro-pyran-4-carbaldehyde (100 mol %), and dichloroethane. To this was
added NaBH(OAc); (150 mol %) and the resulting slurry was stirred at room
temperature for 2 hours. The solvents were removed in vacuo and the residue was re-
suspended in EtOAc and H,O. The organic layer was washed sequentially with
saturated sodium bicarbonate, H,0O, and brine. The organic layers were combined,
dried over NapSOy, and concentrated to give (5-{2-[(tetrahydro-pyran-4-ylmethyl)-
amino]-ethyl }-thiazol-2-yl)-carbamic acid tert-butyl estex (compound 33.1) as an oil
which was used in the next step without further purification.

[0448] Step 2: Compound 33.1, n-butanol (2 mlL), 6-bromo-4-chloro-[3,2-
d]thienopyrimidine (100 mol %), and DIEA (500 mol %) was stirred for 2 hours at
100 °C and then concentrated in vacuo. The resulting oil was treated with 4N HCI in
dioxane (10 mL) at room temperature for 1 hour. The reaction was concentrated to a
solid and lixiviated three times with cold ether to provide [2-(2-amino-thiazol-5-yl)-
ethyl]-(6-bromo-thieno[3,2-d]pyrimidin-4-yl)—(tetrahydro—pyran—4—ylmethy1)-amjne
(compound 33.2) as a HCI salt which was used in the next step without further

purification.
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141 WD 2006/ 036266 PCT/ US2005/ 025340

am no- 1, 1-di f | uoro-ethyl)-phenyl]-3-trifl uoromethyl - benzam de (conpound
32. 3) vi avonedunsticée am nation usi ng NHAOAc and NaCNBH3patamseaisngs3uo. a
procedure found in Aurelin, L. et. al. J. Og. dient. 2003, 68, 2652.

[ 0444] Step 3: Compound 32.3, conpound 6.2 and DI EA are heated i n n-butanol
at 135 C f or[0449)oyr Steprdie Cruds¥3- Dwasrbuspendediis DIGBI(2 chlardd THEA. pantli)t itned

bet ween di aorgani c | arated, washed
wth brine, ar ston A it Thmeba Rt andt Tl ibelel prlisciialon
Puri ficati onwisystirtedsit wottepegdii@nit GURARIYs &H Shdn gﬁlml b5k DG s@ ﬂgg di ent
of Et OAc/ heﬁﬁﬁé provides the titled conpound. Exanpl e 33 [pO

Thi s exanpl PFqvirding theditled coppepad. ok CMS M \m/k6$30 3 SHFi NS S/ N
Br = J N [[@4@] SES i) 4y flask was charged with conmpound 14.1 (200 ny,
100 mol 9, ~ tetrahydro-pyran-4-carbal dehyde (100 nol %, and

di chl or oet hdAé511To Thissxavaple dastaibds NeBiGBA6) 3f (150 nol % and the resulting
slurry was stirred at room tenperature for 2 hours, The solvents were
removed in vacuo and the residue was re- suspende/@ Et OAc and H20. The
organi c | ayer was washed sequentially witlp sgtur cgQdi um bi car bonat e,
H2O, and brine. The organic |ayers wereffco 'ne(ﬁ‘, dried over Na2SO4, and

concentrated to give (5-{2-[(t(--1t pyt an- 4-yl met hyl ) -

am no] - et hyl }-t hi azol - 2-y\|€q-car amjc acid tert-butyl ester (conpound 33.1)
as an oil which was used {n\ ext step without further purification.

[ 0448] Step 2: Conpound 33N A ol (2 ri L), 6-brono-4-chloro-[3, 2-

d] t hi enopyrim di ne (100 nol % and DI EA (500 nol 9% was stirred for 2
hours at ~ 10@#ClandStepen 1 ontdit2ebeRtomo-thiznufs, 2 T rinddia-4-y g Bio)-

h39]-
t ted th.4 CI 0, nL t f 1nh Th
Feact | on et EANAaH PACA BRI R e WOmaOEH { A-Ub FRRoSPRPERdsol d
ether to prawvdodéing 20 (Eﬁaﬁﬁlenm Efﬁe@? fHat 8=Bfbo- éﬁ&lhbﬁlol %ﬁdﬁ'ﬁl@ y& BLER% was

[ 3, 2-d] pyrimdin- 44€/Q§Zi‘stetrah dro- pyran-4-yl net h am ne npound 33. 2)
as a HO ~saPtedipste Chl@@cﬁ*i? nyiréhipeol8, 2sd]ey)rlwd1m)mtstdwrt her

purificati ofpgs] 1428tep 2: Compound 32.1 (100 mg, 100 mol %), 1-methyl-4-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (46 mg, 120 mole %) and
PdCly(PPhs), (20 mol %) was placed in a 100 mL reaction vial and to this was added
DMF/H,0 (4:1, 4 mL) along with 2N Na,CO; (1 mL). The vial was flushed with
nitrogen, sealed and subjected to microwave irradiation (10 minutes, 300W, 100 °C).
The contents were cooled, the solid precipitate was filtered and washed with cold

ether and recrystallized from MeOH/ether to provide the titled compound. LCMS
[IM+H]" m/z 545.1

[0454] Example 35
[0455] This example describes the synthesis of

0
NG ’@CF
el .

S<~Z N
R! \ I
\N)

1. . .
where R° is as previously described. These compounds are made according to

R'E] ﬁ
Example 34 except that 0 is used instead of 1-methyl-4-(4,4,5,5-tetramethyl-
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WO 2006/ 036266 PCT/ US2005/ 025340 _ -_, [0449] Step 3: Crude 33.2 was
suspended in DVF (2 nL) and DIE& (1 nmL). To this solution was added

trifl uor onotzhgdebmryl i socyanate (120 nol %..._.The _sol ut.i_eoT/Usa@s6233n0 ed at
roomtenperature for 5 mnutes and then purified by reverse phase HPLC
providing the titled conpound. LCMS [ MtH + m z 643. 1 [ 0450] Exanple 34

[ 0451] Thi s [@Gs2MdioxablesniNgls- 1Hgyraxslé eses 2 ofihitrafiveOdtatiples oflsuitable RMs HN S
HHNSN N-\ N [0452] Step 1. 1-{ .

5- [ 2- ( 6- Br orf$e fHing Al shoud iy dischosrs as well anin Fehle dOny 1 -

t hi azol - 2'y|[h21§6(3' tiabid Hpr onet hyl - phenyl ) -urea (conpound 34.1) was
pr epar ed accorc}i ng to anpl e 18 except that

6- br ono-4-chl oro-[ 3, 2-d] t hi enopyrirni dine was used instead of

4- chl or 0- 6- phery—thi edﬂeffs’, 2—d}-py+rm-d H—step—31—0453}1—Step—2

- \JJ =49 \/P (=)

met Eyl ll4}%@@§1®9n

n

Conpound 321 (100 goy mol 9%, 1- )

tetranet hyl {[ 1, 3, 2] di orolan-2-yl)-1H pyrazole (46 ng, 120 nole % |and

PdC 2( PPh3) 2{20—rpl—%—was—placedin—a—100m reaction—vial E—u&.—mi S

was added DMF/ H20 (4:1, 4 ni) aljong with 2N Na2CO3 (1 nd). vial was
| T@t on

flushed with nit n, sealed and subjected to m '$A_S/av,é~N (10
m nutes, 300W 1Q0 C). The contegnts re cool eg&(@ lid precipitate was

filtered and was ithocol d ether SAld recry¥tariiSed from McOH et heér to
provide theftitled -ﬁpuﬁ LCME | ~545. 1 [0454] Exanple 35

[ 0455] Thi s |exanpl € Wesc®Tbes the synthesi JO NNO\ I CF3H HNIS-H N
RJ 1 &N where Rl is as previoysly deScribed These conpounds are npde

according t¢  RIB Exanpl € 34 except that 0 is used mst(e)au@
CF3

1-nmethyl -4-(4,4,5,5-tetranet hyl - {143

N PR
o Nba'e
§J§ Sond
0O

HO .
N)

[0457] Example 36
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F WD 2006/ 036266 PCT/ US2005/ 025340 [1, 3, 2] di oxaborol an-2-yl)-1H pyrazol e
in step 2. Illustrative exanples of suitable Ill's are found throughout
t hi s di scwo=oeen3emewel | as in Table 10. [0456] Tabl e 10PErnskooSoriseund
Rl1-B, O OHC N NI- NCLCF3 OHHN' " SSHHCNomli BON\ S/ N N N O
NNA NV I CF3 Ov HO\ BHN N~OO\ S/ N N~NJO I I NNN1 CF3
HN S H CN INM38]S / This eBdmple\describk bh bi@rae sihesBF¥ | BO HOHOI S/ NN
OHN~N-,N\ CF3 BOOOH HN I-Ji S O/ SNNN%B

CF3

0]
N
Nise
HN s H

S~<Z>N
R
>
where R' is as previously described. Tlustrative examples of suitable R's are found

throughout this disclosure as well as in Table 10. These compounds are made

L
according to Example 15 except that compound 34.1 and A B\Ojé are used instead
of compound 20.2 and 4-pyridineboronic acid in step 3.
[0459] Example 37
[0460] This example describes the synthesis of

NN
NORas
HN ©
S~Z N
Br\\l
N)

[0461] [2-(4-Amino-phenyl)-ethyl]-(6-bromo-thieno[3,2-d]pyrimidin-4-yl)-amine
(compound 37.1; 75 mg, 100 mol %) was suspended in N-methyl-2-pyrrolidone (0.5
mL) and DIEA (150 uL, 400 mol %). To this solution was added cyclohexyl
isocyanate (110 mol %). The reaction was heated at 95 °C for 1 hour, cooled and
purified by reverse phase HPLC to provide the titled compound. LCMS [M+H]" m/z
474.2

[0462] Example 38

[0463] This example describes the synthesis of

0

N N

Nase
HN s H

7
’\yN
STN

CFj

[0464] 1-[5-(2-Amino-ethyl)-thiazol-2-yl]-3-(3-trifluoromethyl-phenyl)-urea
(compound 38.1; 200 mg, 100 mol%), S-methyl-4-chloro-[2,3-d]Jthienopyrimidine
(112 mg, 100 mol %) and DIEA (500 mol %) ‘in DMF (2 mL) was heated at 100 °C
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Ol -NN/ BOHNSO HOS/ HOJ N [0457] Exanple 36 144 WD 2006/ 036266
- _ - PCT/US2005/ 025340 [0458] This exanpl e describes an alternate

synt hesi swof20@8/036e6f ~-N 1 CF3 H HN S H RL S/ N ~NN PROEUS2005/0284@5 .
previ ously described. Illustrative exanples of suitable Rl's are found

t hroughout this disclosure as well as in Table 10. These conpounds are nade
R1-B. accoffoi 1§ i, Exariq end Spuekedpby thedrse ipsu dP13A .10 prodide the etithskd

i nstead of co ou +4- | di neboronic acid in step 3. [0459]
Exanpl e 37 [‘B8%8 #&Cﬁ\?\%ﬁé{ﬁ%ﬂe"@%@r bes the synthesis of HH N~Ir N 0
HN' S / N BiodesiN [ B4Shble 3

[ 2- (4- Am no- 8heny|) et hyI] (6 brono-t hi eno[ 3, 2-d] pyri m di n-4-yl)-am ne
(conpound 3T0466]75 'hiis ex@oplesiescribesths sguibpsinded i n N- et hyl - 2- pyrrol i done
(0.5 nL) and DI EA (150 uL, 400 nmol % . To thi ol ution was added

cycl ohexyl isocyanate (110 nol % . The react |@a§ eated at 95 Cfor 1
hour, cooled and purified by reverse as to prOV|de the titled
conpound. LCVS [MtH + mlz 474.2 [046;2‘] fé 38 [0463] This exanple
descri bes the synthesis of N ~ N/GE;N

S—"SN

@

[0467] Step 1: A mixture of methanesulfonic acid 2-tert-butoxycarbonylamino-
ethyl ester (compound 39.1; 2.04 g, 8.53 mmol, prepared according to the procedure
of Hey, M.P. et. al J. Med. Chem 37, 1994, 381), 4-nitroimidazole (876 mg, 7.75
mmol), K,CO; (1.18 g, 8.53 mmol), in DMF is stirred at 110 °C for 2 hours. After
cooling to room temperature, the mixture is diluted with EtOAc and washed with
water. The aqueous layer was extracted three times with EtOAc and the combined
organic phases were dried (Na;SO4) and concentrated. The crude residue was
purified by flash column chromatography (SiO;, 45 to 100% EtOAc in hexanes) to
yield 634 mg (32%) of [2-(4-nitro-imidazol-1-yl)-ethyl]-carbamic acid tert-butyl ester
(compound 39.2) as a solid, ES (+) MS m/e =257 (M+H").

[0468] Step 2: A flask containing compound 39.2 (400mg, 1.56 mmol) and 10%
(dry basis) palladium on activated carbon (~50% wet, Deguessa, 664 mg, ~0.312
mmol ) in MeOH (6.0 mL) was sealed with a septum and purged with nitrogen
followed by hydrogen. The mixture was stirred under hydrogen (balloon pressure) at
ambient temperature for 3 hours. After completion of the reaction, the mixture was
filtered through a plug of celite and concentrated. The residue was dried under high-
vacuum to yield 353 mg (quantitative) of [2-(4-amino-imidazol-1-yl)-ethyl]-carbamic
acid tert-butyl ester (compound 39.3) as a solid, ES (+) MS m/e =227 (M+H").

[0469] Step 3: To a solution of compound 39.3 in dichloromethane under
nitrogen was added 3-trifluoromethylphenyl isocyanate dropwise. After about 0.1
hour, a white precipitate formed. The precipitate was filtered off, washed with
dichloromethane and dried under high-vacuum to yield 485 mg (75%) of (2-{4-[3-(3-
trifluoromethyl-phenyl)-ureido]-imidazol-1-yl }-ethyl)-carbamic acid tert-butyl ester
(compound 39.4) as a white solid, ES (+) MS m/e=414 (M+H").
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Il ~- NHHNSH NS NJ [0464]

1-[5-(2- Am no-ethyl)-thiazol -2-yl]-3-(3-trifluoronethyl-phenyl)-urea
(conpoundwB&ods;032%50 ngy, 100 nol %, o .. _PCT/US2005/025340 __,
5-nmet hyl -4-chl oro-[ 2, 3-d] t hi enopyri mdine (112 ng, 100 nol % and D EA
(500 nmol % in DVF (2 mL) was heated at 100 C 145 WD 2006/ 036266

PCT/ US2005/ 94340 Stap 4:5A mhirture obtempaand 39ul (486 enlg, dy1 T mveil sandph@deHEPLC t o

ide the titled d. L MrH + nilz 479.1 [0465 le 39
Poase] hi s ‘eiiare (HETREN N e ol RORLERPeGri of 28 hovt TheTarent ver 1

_ N NH S thedNeMobel @&t lreRlcB plossifie Bha i 8sihe WRE BADLSHHe! B0 S 80 to
2-tert-butoxycarbonyl am no- ethyl ester (conpound 39.1; 2.047, 8. nmol

prepar ed acceldi4l§ mg Oh®) mior idrslt off 14Hey2-amiimR-etbyl)- 13d-imdidadddd-yIERR 37,

ot} DU bR ERERY Py Corffund S5, £ P shie O gt Frgsdhesalit
t enperat ure,(M41€HmM xture is diluted with Et CAc and washed with water. The

aqueous | ayer was extracted three tines with Et OAc and t he conbi ned
organi ¢ phad@47Mer eStepi S8 4 NEDSEE) oArremnsaénd?-at S99 mze GBUUenmebi ank was

Po' yi el a sairpeiE BatTay S YPCRLREI BRSsmibiy i1, FRE) 35 peled Hhci
tert-butyl d€0eiC in acopodnube3Beldnd ashlast Shleld forES hotys. MBfteF @osiBiz/to Mbhit) -

[0468] Step 2: A flaahlé cont ai ni ng conpound 39.2 (400ng, 1.56 mmol) and 10%
(dry basis) SFEPFAYLHCIRIXEEE i(WASt QBCHERISGInder mavgegepresiy udBe sesidg 4hyy

O D oplaitd VREHda Ouitlor Y-RRALAC M [heR BEREUI BY IR el € "

nitrogen followed by hydrogen. m xture was strrre rogen
(bal | oon pr ebsumatygraphy envhiliemigel @npi08i WMe®©H dn dhhwemsthak) tte yietd 0P @tgi on of

e et oo 13 bbbt bR bl St
avent Lot ohae, (Al dpasedrnaashoript w3 074 OGRS, 85 pp
[0469] St epMeCNdn ag- S0 LlNiHGED ofThe dragbensdoBBugng puiti coliporudeiereapmledaher
lyophilized to yield 157 mg (38%) of the titled compound as a white solid. ES (+) MS
m/e =448 (M+H").
[0472] Example 40

[0473]  This example describes the synthesis of
CF3

= )‘-Q

a7 H
¢
X
N .

[0474] Step 1: Compound 39.1 (2.0 g, 8.4 mmol) and 2-methyl-5-nitroimidazole |
(1.0 g, 8.4 mmol) in DMF (50 mL) were heated to 110 °C for 2 hours. The resulting
reaction mixture was cooled to room temperature and diluted with water and FtOAc.
The organic layer was separated and the aqueous layer extracted with EtOAc. The
combined organic layers were washed with brine, dried over MgSO0y, filtered,
concentrated and purified by flash column chromatography on silica gel using 40%
EtOAc in hexanes to afford [2-(2-methyl-4-nitro-imidazol-1-yl)-ethyl]-carbamic acid
tert-butyl ester (compound 40.1; 0.44 g, 19%). ES (+) MS m/e = 271(M+1).
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nitrogen was added 3-trifluoronethyl phenyl isocyanate dropw se. After about
0.1 hour, a white precipitate formed. The precipitate was filtered off,
washed wiwb 20e/isbiser omet hane and dried under._high-vacuumcrasgeosloes34@s, my
(75% of (2-{4-[3-(3-
trifluoromnethyl-phenyl)-ureido]-imdazol-1-yl}-ethyl)-carbamc acid
tert-butyl €9473] (Sewpaund FRtdld/as(elMhoie melold waEStdﬁdt) td/R paleaehl 6f
(MrH+) . 146 WO 2006/ 36&6 PCT/ US2005/ 025340 - - [0470] Step 4: A
mxture of CORMPOURG48d Q44485 67gmob in Ml |JO mla- Fhe requiting repgiiogimxime

(10.0 n) wagasStirfddthddt a'HRAM eg%ﬁ%ﬁ&%%gf t(ﬁf ffn 91a§13b£lf865) Mier %z%%ﬁé“thé/"as

then renoved under reduced pressure e residue was dried un
hi gh- vacuumreactiopi slixtuztl Gvasy ﬁ@t@ﬂ:@i@ thofh @ Gk ofalCelicf and the resultmg filtrate

1-11-(2- thyl)-1H 4- frifl h I

(comound 3G B5enReial fiimravido) e el 2 kel T e oafigamd 4 ep
A t f Q,ﬁ‘{a{p BOH). 6.2 (137 :
0. 310)(3 lrJrTr'rgI ;) tflﬁ DI'EA/ e %8@0&&9&?@7&)%Q”L) was egf@eg]/%fqmg‘w% in a(seal rewg

t ube behi nd [84Hlast Stﬂln | WTrigromsthyighenpf iseryasao(0.89 gt b.2rmowmol) wasraddedat ur e

the m xture Las nce trated The i due, t

obt ai ned was® &P g 0 Ond &P HRCGRC 3@2&01%8 gefﬁ‘gl?%ﬁﬁ ﬁELFﬁﬂ(QEPnEﬁ; ?nlea(g hﬂﬁﬁﬁ
chromat ogr apbaction sidtineawde|stifred tfor 18%enMafekd, | dbnelriftedr anetiianed Byoﬂ){él{3| d
222 mg (62% of a solid, Rf 0.32 (10%I\/EO—I|n di chl oronet hane). "ES (+) M

nme =448 (gPhmn lmrrs'it%@r@m Q1 siligas gqalursmgeEt% f4 peayiden(2af bnﬁgl}’béﬂ&'rﬁ- (10

0 to 100% T cont
gonpound wer eﬂh@r o gen&QIJehc{}! i ze&z?l pg e{tﬁﬁig%@ﬁmc( :?@@a ng‘ftﬁlge?[f’rt | ed
conpound as (eombndndm iodL1 gSI%)EW&)MSen/éé&st((M#&I}) [ 0472] Exanple 40
[0473] This §%| e_describes the synthesis_ of ONH HWN~/ HS N N
[0474] Step (04 r’rpgtfﬁdl 3@N1H€§modl©xangs $B W‘I@M)as aﬁ@pd to a solution of compound

2- et hyl - 5- motmmg@zza ﬁmofl)lmchl&ﬂorgm%tﬂm@@nﬂ %{Ere(aéeoﬁh% fs%rﬂaﬁ%red to

110 C for 2 hours he resultin reaction mxtfure was coo to roo
t enper at ure Qahdlrdlahldt@dcmtltatadv\m pnovaiadl-Et wannnoTéthyIMgamhyl-lHymdamM-

aver o ver o Wlsstel By Reny it Goaotecd: - faee 0 B onbkR Rl ad
and purifi ekgdy) Mouie cabrN+epr onat ogr aphy on silica gel using 40%

[0478] Step 5: 4-chloro-thieno[3,2-d]pyrimidine (0.040 g, 0.25 mmol) was added

to a solution of compound 40.4 (0.094 g, 0.25mmol) and DIEA (0.13 mL, 0.94 mmol)

in n-butanol (3 mL). The resulting reaction mixture was heated at 100 °C for 2 hours,

cooled and concentrated to dryness. The resulting residue was purified by reverse

phase HPLC to provide the titled compound (0.011 g, 10%). ES (+) MS m/e =

462(M+1).

[0479] Example 41

[0480] This example describes the synthesis of

o QCFS

N
F NH
HN/\/N —NH

S AN
7 N
N ___\ \ | y /)
[0481] Step 1: A mixture of compound 39.5 (102 mg, 0.292 mmol) and 2-bromo-
4-chloro-thieno[3,2-d]pyrimidine (73 mg, 0.292 mmol) in DIEA/r-butanol (1:1, 1.0

mlL) was heated at 100 °C in a sealed tube behind a blast shield for 2 hours. After
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Et OAc in hexanes to afford

[2-(2-nmethyl -4-nitro-imdazol-1-yl)-ethyl]-carbamc acid tert-butyl ester

(corrpouncwoaﬂdﬁ/0362644 g, 1999. ES (+) M me = 271( Mtl). PCATUSYEO5D036¢ 036266
PCT/ US2005/ 025340 -,, [0475] Step 2: 10 % Pd/C (0.17g 0.16

nol ) “was added .to a sol ution of conmpound 40.1 (0.44 g, 6 mol) in MeOH
(10 nml). The SPEURF {9 FRPTR deIRPsIaHIGfhet la%%urevms eqnceptaated Ha@f‘rr 15dyapd rrsessHre.

at mospher e ( IriRt psyi@ %98@@95@ -wiY UREd ?lmfagy ThSeh- %511%%1?1; t%ﬁ&tﬂh% Cﬂ??rr]{ﬁeat

filtered thru a plug of iIte and the resultin e con
provi de [ 2- ( preparaive 2RI (Hid,; il@%d\ﬂz@H-m -di¢hlewhieyhiane ) fr yialdi 80 mgi(82%) of 1-

[0a76] St ep” 13- FRPRAIR AR, MpwEyCPeneTrat b B3 mgiarel 4 Shng 13- s
added to a seflubaRi-pherpERLRE (49[11801(191 Ziﬂmasla SolldTR 0. 54 (0% QORI hane

(5 m). The reaction mxture was stirred for m nut €s, concentrat and
purified by W%%OH@&@%E@H%M&@@%@WWHQI I | ca gel using EtOAc to

de (2- hyl
PEoT | o vt RO Sfepl 248 doeasssd mispee of sompapng 4114419 16 0.226mmoD.
tert-butyl eat@rldlﬁs:mpmumdlm &g,@éﬁnﬂnol?l%mlfa%l &0, PR moqw—oé?r%wl)

[0477] Step 4. N HC in dioxanes (3 nL) was added to a soI ution of

conpound 40113WFP!L 190 °0.ws addsd )PdIZ ) ¢ 2 bmenP0R20 enmal) phyl triptteaylassimt | on
lm E(ELUE g Z H L m%g{)) %2 Hﬂfg‘c{}i ﬁ?%e .tﬁ%e\gas s?m%ﬁ%“&? °C under nitrogen for

yl ]-3-(3-tri bl haronetfer cophiagyd )re@thetam()elfatm@wne Alude whaslfgtitidedWetrerd HA

I + m
Zach or Est Fn é‘ﬁﬁ@sﬂé‘e&}%gg ?%(lﬂfidﬁl 1}@ %8%%6*1 ;t S&gz%f fetie) Tlees aqupeuy layes was
sol ution of @Méﬂqg:vé@ V&th(]@tc%ll Bhe QortATEP b%ﬁaﬁﬂqagr%e(‘eﬁgé d Qli‘aa§81 ol )

in n-butanol (3 nL). The resulting reaction xtur for
2 hours, ¢ ogbmstnaaiddc dihe emdeate@dud waslpymfiskprefdretivee SLCt(Si@p, 16%i MeOHMRS

ified b HP d (0,011 g,
D% £5 (1) AR RerRiges w2 spih 80 2L A0F Mable b dSotamenieingie’
descri bes t h@olﬁyaztamaﬂdeﬁ @mec/I%?I/deﬂoNnNﬂ‘lan'é'Wd ‘trdd wffh§ OSW \eﬁﬂg}l
[0481] Step 1. A mxture of compound 39.5 (102 ng, 0.29 % r ono-

4-chl or o- t hi #heresuiting] Byt WisRONCABratyl argl e Zesiduy! yas tyophi*rjéibdmbdﬂrdngﬂ
(1:1, 1.0

vacuum to yield 15.3 mg of the titled compound as a white solid. ES (+) MS m/e
=525 (M+H").

[0483] Example 42

[0484] This example describes the synthesis of

o CF,
N
= NH
Nr/ NH
HN/Y
\ N//l

[0485] Step 1: To a mixture of 1-amino-propan-2-ol (compound 42.1; 3.53 g,
47.0 mmol) and TEA (25 mL) in MeOH (35 mL) was slowly added a solution of di-
tert-butyl dicarbonate (10.3 g, 47.0 mmol) in MeOH (15 mL). The resulting solution
was stirred at room temperature over night. The mixture was then concentrated and
the residue was dried under high-vacuum to yield 8.23 g (quantitative) of a clear oil.
The oil thus obtained was dissolved in THF (100 mL) and treated with TEA (13.1

mL, 94.0 mmol). To the resulting solution was added methansulfonyl chloride
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m.) was heated at 100 Cin a seal ed tube behind a blast shield for 2 hours.

After 148 WD 2006/ 036266 PCT/ US2005/ 025340 cooling to roomtenperature

t he m xt uwe 2e@m3emncent rat ed under reduced pressure. TiReTrusseodoessuhus,,

obt ai ned was dried under high-vacuum and then purified by preparative TLC

(Si02, 10% MeOH in dichloronethane) to yield 80 ng (52% of 1- {

1- [ 2- ( 6- br ont§-3.82 anlo] 49.3 nathpl) rdrepwiise a4 0y Camiden piteighy.| JAftekH i ouelahe midtuyd

}-3-(3- trif I A | )~ure (%co ound 41 %{ s asolid, Rf 0.34

(10% Neort | nP GRS BIGRY ha MsPed SRBRHT oo el sodfim Bisprosna. 2

To a degasseshdrbeihelr TheforganP U’ wWis driéd £92,80),) S EShahPidd to GichV 6.9 e
P . ag\? KHEPos (s o.°8§lr%%ybm',g &

boronic acid 83 ng, 0.677 , 0.8 ag. PO4
DVF at 100 C8R&e Hfdgemppand ¢#22X%s 3 qlear oilgwhigh Golidifindrubyn alanding, B$ &Ry MS si ne

(17 ny, 0.0%g%@i@ﬂﬁi)e resulting mxture was stirred at 100 C under
nitrogen for 6 hours. After cooling to roomtenperature, the m xture was

partitioned [9d86ken SteptZr ThnditldQAempahdf whi @&Cﬁﬁxédhﬁé&éﬁdﬂn t8| el CR) 1 te.
The aqueous Iar);er was extrgct ed twice with EtOAc. The conbi ned organic

| ayers wer e GCFRGhaneompoind 4ac Warred iesterded compeund 34t in siep Bue was
purified pr e[gagﬂti Varxbintple 3302, 10% MeOH in dichl oromethane) to yield a
solid, Rf 0.27 (10% Me i n dichloronethane). The solid was taken up in
MeOH/ di chl orl0A88handhinekampatiedribes the yfthddised in ether. The resulting

m xture was concentrated and the residue was |yophilized under high- vacuum
to yield 15.3 ng of the titled conpound as a @hiid. ES (+) Mo nme
=525 (MtH+). [0483] Exanple 42 [0484] Tht ex,é)nn &-desky | bes the synthesis
of QCF3 O~N~NH HN~ N~ NH S | J @485] Step 1: To a m xture of

1- ami no- propan- 2-ol (conpound 4. HN3 5379, "47.0 nmmol) and TEA (25 nlL) in
MeOH (35 nL) was slowy ad ay jion of di- tert-butyl dicarbonate
(10.3 g, 47.0 mml) in IVEO—|CS JThe resulting solution was stirred at
room tenperature over night. The mMNture was then concentrated and the

(sl due, bes st uigh 10 ghrvaguun e baLLR AR ARt RSl o R

with TEA ( 131]pyrinﬂdin€96,1o@rbmplio aciflomethgl egau{250ngg,sT00UOD % )VasmpsiHRI38.1

met hansul f Orwll (r:r{]g!, Olr()l()drgole %), DIEA (1 mL) and DMF (2 mL). The resulting suspension
was heated at 110 °C for 2 hours and cooled to room temperature. Concentration in
vacuo provided 5-methyl—4—(2-{2-[3-(3-triﬂuoromethyl-phenyl)-ureido]-thiazol-S—yl}-
ethylamino)-thieno[2,3-d]pyrimidine-6-carboxylic acid methyl ester; compound with
methane (compound 43.1) as a solid that was used in the next reaction without further
purification. LCMS [M+H]* m/z 537.2
[0490] Step 2: A 20 mL vial was charged with compound 43.1 (100 mg), DMF (1
mL), and 2N NaOH (2 mL). The reaction was stirred at room temperature for 10
minutes and then purified by reverse phase HPLC (aqueous 0.1% CF;COOH/MeCN
gradient). The appropriate fractions were pooled, concentrated in vacuo to ~5 mL and
lyophilized to dryness to provide the titled compound. LCMS [M+H]" m/z 523.1
[0491] Example 44

[0492] This example describes the synthesis of

/N o
S S MJLN CF
~ N H 3

U
>
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149 WD 2006/ 036266 __ PCT/ US2005/025340. _ _.', (0.3.82 nL, 49.3 mol)
dropwi se at 0 C under nitrogen. After 1 hour, the mxture was diluted with
Et OAc andwoastwdewst h aqueous 1 M HC , aq sodi um bi car heoatus005aesd4br Lne.
The organi ¢ phase was dried (Na2SO4) and concentrated to yield 10.5 g

(88% of (conpound 42.2) as a clear oil which solidified upon standing, ES
(+) M5 me [82%3 ( MBiep 1: [To4B&ilusirepf e HResdli of @daminopbiane-3apls-apstapaidd

compound- 30 TR SIS amep B 1EAGE) FSLEBAGA) THARS kLB BlidBEt PBes
the synthesizgded ﬁtri‘flf;or%reﬂﬁytl#ﬁengzgsoc?‘%ﬂe |'(|2!)'|th‘101)(2)at§ _n%rﬁ %&%&raﬁr&pAlﬁér A 20

m. vial was charged with 4-chl oro-5-nethyl-thieno[2, N
d] pyri m di neverndghtisoxging.dhedagtiop niyture wae corc2d0atag and pdrifivsl by4lashcohmaund

38.1 341 100 mole 9, ..Dl EA nL). .an 2.m). Th esyltin

sus pengi on r%r/a%m%qg%r?gi&ya?/g fllﬂzacg?lggo fr%vdg? 212%3%6‘@8%@6 yﬁ@i}f;ﬁﬂgﬁﬁé‘?@t ure.
Concentr at i Qhiakél-5-yigCaieetier 18 desthPt sRéMtonthotrd 44.2) in 60% yield. EIMS (m/z):
2-[3-(3-trifluoromet k%_ligghenyslfg-yrel do] -t hi azol SHgI -

et hyl amdno_) Eoﬁ}?ﬁef?fthZz} Clﬁy% Ml)j@% B oy 360- -|hdt net Qytsest ier : e et
conmpound wi .43,

regf:)t on wi t[ﬁ%gljgef usﬁﬁ)e? q%ﬁ%?@ﬂ%%%??ﬁ?@@%ﬁ?ﬁ&qlén%?%l\ﬁ\@%*yzfﬁgél@&“q@ ep
2: A 20 nmL wialaddas lithiurgedumirtuin dgapde it A8";13¢ 18oRY).0 MMr THF) afldoonand

2N NaOH (2 nL). The reaction was stirred at roomtenperature for 10
mi nut es and SIABSTAWER-i f HEET BYrting, £01s 80 ppingtes HBleCTeRg e HUtUEe Yot GeBdoMdve CN

gradi ent). Tﬁ%teﬂﬁﬁfhotﬂg Ahfiohd Adili NSt fe@%teggﬁhﬁgoltvté?ﬁr\g%%%ﬁ%&g dg&eﬁ%ﬁglo to

-5 nL and Iyophilized to dryness to provi C oun
[ MtH] + m z 52@8rdted Oetditin Bxanpinateddnd 64923 tedwiith BExahp| &hdesganibdésetheere

synihests of Mo oSEit B S L CEe  N0pIR0 Y0 2000 020200 e o
(2- ani no-t higgz &) pRvide ‘1qfse@i—}?yd@@}'t}dethyl)-thiazol—Z-yl]-3—(3—triﬂuoromethyl-phenyl)—urea
(compound 44.3) in 95% yield. EIMS (m/z): caled. for C;3H;pF3N30,S (MY)+H
332.06, found 332.10.
[0495] Step 3: To a solution of compound 44.3 (0.15 mmol) in dry DMF (2 mL)
was added NaH (0.45 mmol, 60% oil dispersion) at room temperature and stirred for
30 minutes. Subsequently, 4-chlorothieno[3,-d]pyrimidine (0.15 mmol) was added
and the resulting mixture was stirred at 60 °C for 1 hour and quenched by the addition
of several drops of saturated ammonium chloride. The solvent was removed and the
residue was purified by flash column chromatography on silica gel to provide the
titled compound in 30% yield. EIMS (m/z): calcd. for CjoH4F3sNsO,S, (MY)+H
466.05, found 466.90.
[0496] Example 45
[0497]  This example describes the synthesis of

/o
~ \
N/\/<; )\N J\N
|
L
[0498] Step 1: A mixture of compound 44.2 (2.0 mmol) and anhydrous MgCl,

CF3

(2.0 mmol) in mmethylamine (10 mL of a 2.0 M solution in THF) was stirred at room
temperature for several hours. The mixture was concentrated, diluted with EtOAC

and filtered. The filtrate was washed with brine, dried, concentrated and purified by
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met hyl ester (conmpound 44.1; 20 mmol) in DIEA (40 mmol ) and DMF (100 i)
was added 3-trifluoronethyl phenyl isocyanate (20 mmol) at room

t enper at We.200 36266 overni ght stirring, the reaction n PCUMES20068H25340,, ,,
concentrated and purified by flash colum chromat ography on silica gel to
provide {2-[3-(3-trifluoronethyl-phenyl)-ureido]- thiazol-5-yl }-acetic
aci d met hy| flash eplufmoehpomagmphyg) on sili6d YelioeprdvidENGe (mMémjediate ahidd. infoow,

Corsaera s BT 19 S R B00r80 o CNELAE v D
hydri de (" LAblutio®f theintertheBial dthidd 10 Atmé19 9 dry ?Piﬂleqsﬁi HiL3 avd\%{a%iﬁ&% Eyéﬁ ring

for 30 mnutes, the reaction m xture was cool ed "and r eat
cauti ous add?Pimmobsl-Q Mein BHE) at mem seshpesatiravadhe essolting, mitiireted stiired at

sat urated sagdio i e XhloaCl i t.h ., The organic | ayers
were conbi %gdér}g?:si\%wggﬁ%é%@?%? g%baﬁca“@ﬂ}yﬁf‘?l@a%‘%ﬁ Iﬂé%"flfledétb‘?%ﬁ’lf?ﬂce water.
chromat ogr afihy mixtard iwd c@kntiated Qilut®l with saturated sodium bicarbopate and
1-[5-(2- hydroxy- e&}hég&-}t hi azol - 2-yl]-3-(3-trifluoronethyl-phenyl)-urea
(conmpound 48%85°tsq,wBEHQAg) dhe pr it fayey was theadiriedoeoncedktat-an3n g Siedy) +H

332.06, fou . -~ spl ut i f und 44.3 (0.15
nmmol ) in dr glqso}f/%glfl %anﬁ%rgé\%?g@g%ggﬁ l\%]l-{fod( 8?14 #%’?& g-(gé/g%ﬁe%q%gpéqt 3' at
1ol or OF i el 3.l pyr g1 dhme D T Sy Yicd, FMS
-C LT ,

mi xt ure wasgg/t%g:rcﬁlgg'ﬁ%‘g]hg#@g?)gawoﬁﬁ %%O%Lféﬁ’é‘ﬁéﬁl‘*-ﬁ‘}- the addition of
several dropgr9of s L e agsTell ' n S renpy, and
the resi du[eImWaJ; pﬁsrtiU ?teggt?? flasdkf]aco u@%’agﬁ%ﬁﬁggﬁ%\éﬁya%lﬁg%ﬁdi@g(ggP to
provi de t hemmql) ped DIBAPO@USImnol 30863ME| @.0 FLYSv{sdtiyed aal00dC fodr hours. _
C19H14F3N50252 &%r HH 466.0@,%12&0 n%e4 6. 90.. ‘[}_(?496 Exanpl e 45 [0497] This

s o

exanpl e descri Des T hesSsyHNE e g Pusificd py degh cplumy ghrppoatogmaphy 495)

Step 1: A noxtsilice @i t6 RPo&N theddt1Rd (BnthoiHB!; C (240
mmol) in ineth Ian%éne 10 ni of a 2.0n£|\%/lj sol d%ll%ir?gl}?lél?yHgP\q\s\Z% fi%%]rcg'd%ét
room terrpeF@FﬁTFéNﬁgsz Ve TR foundrAe.ixt ure was concentrated, dil uted
w th Et CAC éﬁﬂﬁ]f”éﬁ?ﬁﬁ 4 he filtrate was washed with brine, dried,
concentrated and puri e y 151 WD 2006/ 036266 -.. PCT/ US2005/ 025340 .
-., flash 96DUm dhiosratmpde dsbsibestisisyhtasigelf to provide the internediate
amde in 90% yield. EIMS (mz): calc .Nfor C14H13F3N402S ( M+) +H 359. 07,
found 359.10. To a solution of e'/nt/&rrrﬁat rlide (1.0 nmol) in dry
THE (5.0 nl) was added LAH S S7ONT Sy

L
=

[0502] Step 1: To a solution of compound 44.3 (2.0 mmol) in dry

dichlorormethane (10 mL) was added TEA (2.0 mmol) and tosyl chloride (2.2 mmol)
at room temperature. The resulting mixture was stirred at room temperature for
several hours, concentrated and purified by flash column chromatography on silica gel
to provide the intermediate tosylate in 32% yield. EIMS (m/z): caled. for
C20H1sF3N304S, (M")+H 486.07, found 466.10. To a solution of the intermediate
tosylate (0.5 mmol) in DMF (2.0 mL) was added potassium thioacetate (1.0 mmol)
and the mixture was stirred at 90 °C for 2 hours. The solvent was removed and the
residue was purified by flash column chromatography on silica gel to provide
thioacetic acid S-(2-{ 2-[3—(3-triﬂuoromethyl-phenyl)—ureido]-thiazol-5~yl}-ethyl)
ester (compound 46.1) in 90% yield. EIMS (m/z): calcd. for C15H14F3N30,S, (MH+H
390.05, found 390.00.
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(3.0 mol, 1.0 Min THF) at roomtenperature. The resulting m xture was
stirred at 60 C for several hours, cooled to O C and hydrolyzed with the
addi ti on wb 20@@03ember. The m xture was concentrat ed, diPCutusdoosior3is4o
saturated sodi um bi carbonate and extracted with Et OAc. The organi c | ayer

was then dried, concentrated and purified by flash colum chromat%grsaphy
on silica §as03o pSEpleeAﬂn{)@r(eZ)frmﬂwumrﬂﬁel &9y | mmol), compound 6.2 (

t hi azol 5L, i1 %
yield. Ensmpab, 9 KarQu OT8 e i ERARIBY e i SHROBEE oo Grbrdaniay,
[ 04|9;9] Sfj e%}hé‘fo(ﬁrgﬁiliéﬁay &@?()wedcmma ri@hldl& ﬁllr(fﬁedby[ﬂmh)ﬁ;@[lﬁnﬁmhwmhtfﬁgm?ﬂ 15
mmol ) an mmol) in irre 0
hours. Thensglicege] tﬂ/aﬁonélﬁﬂb@dlﬂﬁﬁde}P@u? é’r’ld‘ﬁ%‘; Ids % C‘% PLim
chr omat ogr gp 1\9[ dohe tit I ed corrpougr'l/;’% n 20% vyi el d.
EING (M z): Qlﬁ ‘Jc@@g? éf%%@%@?%) *H 479.09, found 479.10. [0500]
Exanpl e 46|_[|[)§1’;'zg1] ERamptoxdmpl e describes the synthesis of NO | S SNNJ~ N
\ S| 0502] . Step soI ution of conmpound 44.3 (2.0
mol ) |n drl)50di chkaS@?(ﬁ@Pﬁaf]f?écr(bfé]}?ﬂ nWﬁ%‘S ded TEA (2.0 nmol) and tosyl
chloride (2.2 mml) at roomtenperat Th@ re| ngdm xt _u][ iee\évazysH ;;ﬁd
; ¢ and puril

at roomtenperature for severagly %tr
col um chr omat ogr aphy on silica el t§ pr Vi the NaFer nedi at e tosyl ate

in 32%yield EIMS (mz)c c caP r C20H18F3N304S2 (M+)+H 486.07, found
466.10. To a sol ution of \Ch&\iflt eredi at e tosylate (0.5 mmol) in DVF (2.0
m.) was added potassiumthi oacetMt e (1.0 mol) and the m xture was stirred
at 90 C forrogediour Sep™ETS ol AEMnsHASr EIMBERRES (1P munihy il ey TEF B0 f1 ed
by flash c chiora tography on silica gel to provide th| oacetic aC|d

S-(2- f 2-[@Lf3wksi hddedr dithiuny| digopropy)amidei dOIDA a2® -mmal 12.0eMy (i

(Wh) s~ so0rgmneAbiHbuBar600 462 Vo ato s o eat Bt Béz%g&e?@?ﬁ%ﬁ“‘?%éﬁi]

Step 2: A mcfding Iﬂiﬁm&@ NRe Wt AS whs (:@ndkBrréd®b h,preeopled sdluiod of sCH (&0l ) ,
and K2CQ03 (0. 16 mmol) In’(lﬂgnﬂ.é‘t rnL) was stirred at 90 Cf 1 hour The
A

sol vent vvasmrrmﬂr)omeh‘yéﬁfﬂ‘ die 6E}uTlilef Ieéﬁltﬂsg R XHY%’F}‘E‘S(S@ aphy

cal ca. 1 or eroRmieRaa Fiey b SBRTERHRG, Thedsi iyl aRiRed Byhe

addition of several drops of saturated ammonium chloride and then concentrated. The

residue was diluted with saturated sodium bicarbonate and extracted with EtOAc.
The organic layers was dried, concentrated and purified by flash column
chromatography on silica gel to provide 4-chloro-thieno[3,2-d]pyrimidine-6-
carbonitrile c(compound 47.1) in 20% yield. EIMS (m/z): caled. for C;H,CN3S
(M")+H 195.97, found 196.00.

[0507] Step 2: A mixture 47.1 (0.15 mmol), compound 38.1 (0.15 mmol) and
DIEA (0.15 mmol) in DMF (2.0 mL) was stirred at 100 °C for 2 h. The solvent was
removed and the residue purified by reverse phase HPLC (aqueous 0.1%
CF;COOH/MeCN gradient) to provide the titled compound in 40% yield. EIMS
(m/7): caled. for CooH14F3N70S, (M*)+H 490.07, found 490.90.

[0508] Example 48
[0509] This example describes the synthesis of
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Exanpl e 47 [0505] This exanpl e describes the synthesis of NO | HN
[SRI5RI4L CF3rrpS N H g\IC) ][0506] Step 1: To a suspension of conpound 6. 2 (5.0
mrol ) i n WoRoteHE616R5. 0 nl) was added |ithium diisopropycanisdessismA; ;. 6.0
mmol; 2.0 Min heptane/ THF/ et hyl benzene) at -78 C under an at nosphere of
N2. After stirring at -78 C for 30 mnutes the m xture was transferred to

a pre-cooled solution of TsCN (8.0 |’\h diy TO m) at -78 C. The
dd

[ ] d stirred for
resulting m xture was slowy war M e an a1
veral hours. The react NN wass hed by e paddrti oBFpf severa rops
of Nﬁen concentrated. The residue was

of saturated ammoni um chl,\'p
diluted with saturated §odi’'um br¢c onate and extracted with Et OAc. The

organi c | ay concentrated and purified by flash col um

d,
chr omat ogr agﬁémiﬁs sg'irell’g& bl mitxéufsr ofv bdwomochtgon-thivne hd23d]1pydinidiné ni10ione- 6-

Ptri % ) alcd. for
Croows (MR TBBRIG I BhE Ry Rk, po é‘fﬂecé%gwn&w% AT
1 o 0.nB dmed Wi
?t?i%edcggp%rgd) 3}881?]1‘@ - mﬂ?ﬂ”@?ﬁ% vvaf/eé(g ermv)egiﬁgndut he resf%ﬂe pur| f [ ed

by reverse pRAS WE@@B@]&%?%aWQ% f@fébml*ﬁ%melgmachtmnsphet@obi\bwm t he

d | 14F3N7OS2 ( MF) +H
400 07, 1 onng o ha ubt Mlialhdieied 8 T ClniR ShEstniegrpRe ot he

synt hesi s oﬁthéSgelV\@OZQ@@Vld@GQ%IQWMS%Mél&i’@WHthWnQ[F 2-dyPinkidinEN

N J 5 m xture o .
o brono. 4 cKOBESIRY {%65 d]yr:é‘? RS én)énoca@ d. fapIGH1CINGSSi (M*Y)+H
(trimet hylsasgbbasﬁiwm(lz 0 mmwl ), Pd(PhCN)2C12,(1.0 nmol), Cul (1.0
mol ) and TEA i2 O mol) in dry THF (60.0 nL) was flushed with dry N2 for

several mi nlfddl andtep 2t Ted wiutBm «f doorposnd #8.AUS SsmundPin THFAOSPNGLE Of
N2. The tetrabutylammonium fluoride ("TBAF"; 5.0 mmol; 1.0 M in THF) at 0 °C. After

stirring at 0 °C for 5 minutes, the reaction mixture was concentrated, diluted with

EtOAc, washed with saturated sodium bicarbonate, brine and dried. The solvent was
removed and the residue purified by flash column chromatography on silica gel to
provide 4-chloro-6-ethynyl-thieno[3,2-d]pyrimidine (compound 48.2) in 92% yield.
EIMS (m/z): calcd. for CsH3CIN,S (M")+H 194.97, found 195.00

[0512] Step 3: A mixture of compound 48.2 (1.0 mmol), trimethylsilylmethyl
azide (5.0 mmol), Cul (0.2 mmol), and DIEA (1.0 mmol) in DMF (10 mL) was stirred
at room temperature for 24 hours. The solvent was removed and the residue was
diluted with water and extracted with EtOAc. The organic layer was washed with
dilute aqueous ammonium hydroxide, brine, dried, concentrated and purified by flash
column chromatography to provide 4-chloro-6-(1-trimethylsilanylmethyl-1H-
[1,2,3]triazol-4-yl)-thieno[3,2-d]pyrimidine (compound 48.3) in 80% yield. EIMS
(m/z): caled. for CioH14CINsSSi (M)+H 324.04, found 324.00.

[0513] Step 4: To a solution of compound 48.3 (0.5 mmol) in THF (10.0 mL) was
added several drops of water and TBAF (0.55 mmol; 1.0 M in THF) at 0 °C. The
resulting mixture was stirred at 0 °C for 15 minutes, concentrated and washed with
hexanes. The white solid that formed was suspended in ice water (10 mL), filtered,
washed with ice water and dried in vacuo to provide 4-chloro-6-(1-methyl-1H-
[1,2,3]triazol-4-yl)-thieno[3,2-d]pyrimidine (compound 48.4) in 95% yield. EIMS
(m/z): caled. for CoHgCINsS (MH+H 252.00, found 252.00.
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sol vent was renoved and the residue purified by flash col um chromat ography
on silica gel to provide

4- chl or o-weotneamsieyl si | anyl et hynyl -t hi eno[ 3, 2-d] pyri m dipoe/Uus¢@sopsand 48. 1)
in 65%yield. EIMS (mMz): calcd. for CI1HL1ICIN2SSI (M+)+H 266.01, found
266.00. [0511] Step 2: To a solution of conmpound 48.1 (5.0 mm(>l) in THF
(50 nL) was [0pHr abSten Snfronixtre fof ompdend 4884515 BmOl)npepoundi38\l i(®. TBHF)

at 0 C. Aft t ] I r. ' es. . the reacti LxI u was
concentr at ed, glﬁl ﬁde%% ﬁl?%@ m \Aé\ghggtovﬁn{‘h Wsaétshpg‘gé%?@%gq:ﬁlﬂ{ 5 houirs.

bi car bonat e, Ther isobveandwak i rethovddiearsD| thentesiie  WRMPUAHeANBy t N&H SDIPHG
purified by flash col uim chronmatography on silica gel to 'provide

4- chl or o- 6- aFpeieRhye 98 [ Slich gal o rprRyide ke (tidedsempaumd i)l 09m yigkdoEindSd.
EIMS (M z): c ( H 9 195. 00 [0512] Step 3:
A ni xture of@%%hp%l)%d;g&i%g%ﬁ&%%ﬁ% ?Tﬁtsgilgﬁrgt °9Pé|g!|‘!§?5rret hyl azide (5.0
mol ), Cul (05B5]nmoExampledddl EA (1.0 nmmol) in D1 4F (10 mL) was stirred at
room t enper for, 24 hours. The solvent was renoved and the residue was
diluted w tﬁbsﬁer ih’d eé?(‘PP]r&ch%‘Hgﬁﬁhﬁ seRhasis offhe or gani c | ayer was washed
with dilute aqueous ammoni um hydroxi de, brine, dpged, concentrated and
purified by flash colum chromatography to movi

4-chl oro-6-(1-trinethylsilanyl net hyl -1 N
[1,2,3]triazol-4-yl)-thieno[3, 2-d] pyLi
EIMS (mz): calcd. for Cl2H14C1 [
Step 4. To a solution of ¢ oug

N CF3

dipteN ( cohpound 48.3) in 80% yi el d.
+H 324. 04, found 324.00. [0513]

3 (0.5 mol) in THF (10.0 nlL) was
added several drops of wedner (0.55 muol; 1.0 Min THF) at 0 C. The
resulting mxture was stirr at” 0 for 15 m nutes, concentrated and

washed with anes..~fhe white solid, that forne sS. suspended in ice

wat er (10 m[(}gl%l I t%rlg§,n%‘\)(k?;ﬁ’é‘§l C&ﬁrtg‘ﬁd ?’V(':tg W@Pngﬁm&}% gi HQmeli%)1 4-

provi de 4- cly,0505-GtradetiB1-NY 8 24dibxaborolan-2- _1)-3,6-dihydro-2Hapyridine-1-_carb8§¥}ic. ol d
0 Yi )

[1,2,3]triazal-4- I?-thi eno[ 3, 2-d] pyri mi dine (conmpound 48.4) in
EIMS (i z) améé%%!l A evterBheTaNZS mike) %H 2pd Pd0h,(PPlun(@3 26@. 00moll %3 R WO

2006/ 036266 . 4] .St : i xt f d
28,4 (0. 15 MENas RS DO et -t L A8 i AN C O B Shita ® 1 Vet
(2.0 m) waglusitedr wighl ndtrogbB0 séalddorand sibjeced to ThierdmlveatadiBsny [(EMeaeand t he

resi due was (ﬁvi fied by flash colum chromatography on silica gel to
provi de t he3P¥Wr &80 cohpBamerntents wesesaoled andmongantragadyin)vaceal Ehe rdsolting

C22H1BFINIORR: ot iffled Ooy TNAG BARBRpt FOPARLLEBTO) T RIGARI S

exanpl e describes t syn
gradient) resulting in a 1:1 mixture of 1-{ 5-[2-(thieno[3,2-d]pyrimidin-4-ylamino)-

ethyl]-thiazol-2-y1}-3-(3-trifluoromethyl-phenyl)-urea; compound with 3,6-dihydro-
2H-pyridine-1-carboxylic acid tert-butyl ester (compound 50.1) and the titled
compound. This mixture was dissolved in 4N HCl/dioxane (2 mL), stirred at room
temperature for 15 minutes, and concentrated in vacuo to provide exclusively the HCI
salt of the titled compound as a yellow powder LCMS [M+H]* m/z 546.1.

[0518] Example 50

[0519] This example describes the synthesis of

0]
N
NS
HN g H

S~Z N
R? \ |
\N,J

1,

1. . .
where R* is as described previously. These compounds are made according to

Example 29 except that R'B(OH), is used instead of 4-pyridineboronic acid in step 1

155
I



I~SNHHNSH SHMN\ N [0517] A 100 nL vial was charged with conpound
34.1 (125 ng, 100 nol %, 4- (4,4,5, 5-tetranethyl -]

1, 3, 2] di oxabkossaizease2- yl ) - 3, 6- di hydr o- 2H pyr.i di ne- | - car lpaxyiSe@s/0a83ua_ _,
tert-butyl ester (86 ng, 120 nole %, and PdCl2(PPh3)2 (33 ng, 20 nol %.
To this was added DMF/ H20 (4:1, 1mL) along with 2N Na2CO3 (0.3 nL). The
vial vvas fandsShddomphényhiitocpgere isssad ékteadnsd Btrifjvecdmethyiphenyd ioosareate

irradiation,(10 mnutes,. 300W 100 ©). The coptents re c¢ool.ed and
concent r at ed pﬁqulagﬂgstr&pﬁge}(@g}g}ﬁ ?gﬁ“t)a]i’l@:s% G yed fypvs Oé‘Hﬁ’éi/‘El?‘%%’rr%és phase
HPLC (agqueoys:1PaskidorGhR@OH MeCN gradient) resulting in a 1:1 m xture of
1-{5-[2-(thieno[ 3, 2-d] pyri mdin-4-ylam no)- ethyl]-thiazol-2-yl
}-3-(3-trifl[0830dnet Exhmphedily| ) - urea; conpound with 3, 6-di hydro-

2H pyridi ne-}:zgarboxylic acjd, tert-hutyl ~ester (compound 50.1) and the
erePea CcombiAR T Fedplsietiites BestreShsl o\ AN Bt di oxane (2 )

stirred at room tenperature for 15 m nutes, _an ncentrated in vacuo to
provi de exclusively the I1Cl salt of thg ti%lge@u‘gound as a yell ow
powder LCVS [MtH] + miz 546.1. [0518] Eiﬂa Q5P [U519] This exanple
describes the synthesis of Ji N\ B HHNSH SNRL\ J N
where Rl is as described previously. These conpounds are nade according to
Exanpl e 29 except that RLB( % Nsed instead of 4-pyridineboronic acid
instep 1 155 1 WO 2006/ 03626 US2005/ 025340 __, and 3-chor ophenyl

i socyanate is used instead of 3-trifluoronethyl phe{rgl i socyanate in step
2. 111 ustrat¥hgee & alfphse dessribediiprapeusliRy Ehese ompareds: Ricotighd ccemling to

di scl osure ﬁam\f@ 39 chebpth-g@ﬁiﬁ(oq{)g (0228 lin AN éﬁp;i‘}dineboronic acid in step 1

and 3-fluorophenyl isocyanate is used instead of 3-trifluoromethylphenyl isocyanate
in step 2. Tllustrative examples of suitable R"'s are found throughout this disclosure as
well as in Table 9.

[0522] Example 52

[0523] This example describes the synthesis of

NH H
/\/[\>_N‘[1’N CFa
Q SR A

N2\ \N)

[0524] Step 1: To a flame dried flask was placed a suspension of compound 6.2
(5.92 mmol) in THF (50 mL). The reaction was cooled to —78 °C and a solution of
LDA (3.25 mL of a 2.0 M solution in heptane/THF/ethyl benzene) was slowly added.
After stirring for 30 minutes, a —78 °C, a solution of (#-Bu)s;SnCl (1.9 mL) in THF
(50 mL) was added via cannula over a 20 minute period at —78 °C and stirred for 2
hours. The reaction was warmed to room temperature, hydrolyzed with saturated
NH4CI, extracted with EtOAc, dried and concentrated. The crude product was
purified by flash column chromatography on silica gel (1:1 hexanes/dichloromethane
then 10% EtOAc/dichloromethane) to pro{lide 4-chloro-6-tributylstannanyl-
thieno[3,2-d]pyrimidine (compound 52.1) in 92% yield.

[0525] Step 2: Compound 52.1 (22.58 mmol) and 4-iodo-1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazole (22.32 mmol) was dissolved in DMF and degassed with nitrogen.
To this was added Pd,(dba); (0.23 mmol), Ph3As (0.46 mmol) and Cul (1.16 mmol).
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[ 0521] This exanple describes the synthesis of 0 NNFH HNSHR \ S/
N J ~N where Rl is as described previously. These conpounds are nade
accor di ngvoaooddseaspl e 29 except that R B(OH) 2 is used i ReETasd005/025340
4-pyridineboronic acid in step 1 and 3-fluorophenyl isocyanate is used

i nst ead of 3g_ﬁr|fl uor opet hyl %henyl i socyanate in step 2. Illustrative
exanpl es of Teagion myktareawes hesitgegat o%d%éthovm §0@negtrat@ém®eir3a®ssm| as

of & 11 e ERed] ok ° ok bdiBk ol R SR8l 6Pl nRIBT LT 2k
was pl aced ail@ll@pmﬁlaoeb db pmrmlwmelckﬁorﬁ 6-[15(29gyrrotialin- 1iy1- e'tIHjE 45) szbl-4The

t I d I f LDA (3.25 nL .0 M
;g?ﬁt: 82 :Nﬁs %3?5;@3/’%’&@}'&%&& ‘é(?fg%‘?si’g’)j%nsfovw y ad((jed Aftgr 2t| rring
for 30 m nutfes2e]a -S@pQ: @ompbittd §2295.04"mBlw) 3%819}» lgrild i}](édg g) ,(g 0 n)
9 and stirred f

was added via cannula over a 20 m nute peri o

hours. The MIEHA-8% mmel) wmDME (10 nﬂdomst@mdmﬂooéc foy Arimluysz eTheniehbtion
sat ur at ed Et OAc,. drie and conc ntrat ed. The crude
product was M}%@%‘? é&gb%ﬁ&%gﬁ“ﬁo nﬁ?’?nangtﬂué Fyr by 6 Oglilqt?g{gp hyetn €15 1
hexanes/ di Cbilmagalﬁblpmx&de theefiled Q%mpbec/ di chl or omet hane) to provide

4- chl or o- 6- |butyl stannan | - thieno[ 3, 2-d] pyrimdine (conpound 52.1) in
92% vyi el d. i'&% %onpound 52.1 (22.58 nmol) and

4-iodo- | - (2% oll-fiﬁ razole (22.32 mmol) was di ssol ved
in DM and gegassed vhgfwlfgggcgﬁgg&%wrﬁ es?’%s added Pd2(dba)3 (0.23

mmol ), Ph3As (0.46 mmol) and Cul wn H156 WD 2006/ 036266
|

PCT/ US2005/ 025340 The reaction mxt CF80 C for 6 hours,
concentrated to dryness and puri fiNed by rm chr omat ogr aphy on
silica gel (10% MeOH in ghl o] KRane) to pr OVI de
4-chloro-6-[1-(2-pyrroli difh’ 1A Wl )-1H pyrazol - 4-

yl]-thieno[ 3, 2-d] pyri n}\dl ne (conpothd 52.2).

where A and R' are as previously described. These compounds are made according
to Example 52 except that R'*-A-I is used instead of 4-iodo-1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazole in step 2. Illustrative examples of suitable R''s and A's are found

throughout this disclosure as well as in Table 11.
[0529] Table 11

R"-A-T Final Compound

/\ /\/[:\}HWHO/CF:;
O HN
I\/N\/\N K/N\/\N S Z N ©
jo—! ‘DaS@

N

NH H
N [ Y>-N_N CE
o= m&us o

K/N\/‘N K’N\/\NWN
L ' N S/
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[0526] Step 3: Compound 52.2 (3.04 nmmol ), conpound 38.1 (3.03 nmol) and

DI EA(6.88 mmol) in DM (10 nL) was heated at 100 C for 2 hours. The
react i on woizrease26das concentrated to dryness and puri f ipea/usgoosobisam __,
chromat ography on C18 silica gel to provide the titled conpound. [0527]
Exanpl e 53 [(0528] This exanple describes the synthesis of CF3 S NYN G HN

O RIA A S | N where B@_ re as FFBYi ously desc NDeq1+ These conpouhds
are made acg¢ ¢§ b2 exCypt that R A-A -o pekgad pf
4-iodo- | - (21 p{]'ﬁ idin-1-yl- ethyl)- pyr azolHN’| %U strative
exanples of [suitable RIA's and A's a ung oughout hi s¥di scl osufe as
well as in Table 11. [0529] Table 11 - \F nay Compound N HHN \|CF3
HN IS NON | N NNNSN Nopf N HH jINN\CF3 N~ HN
SO/ NNYVYS/ANLCN . NNHH U)U)HI\II 4 gCF NN/ ~N
SN NLN\ I\UQ},@ /\\2 /\/"im\;_N‘rr CFs
O f{]\> -] ‘/\N \ S a
)
»N__N
- T

[0530] Example 54
[0531] This example describes the synthesis of
/\JIN\>—H N CFs
o~y
HN\_ SN
N N I
[0532] Step 1: 1-[5-(2-{6-[1-(4-Methoxy-benzyl)-1H-pyrazol-4-yl]-thieno[3,2-
d]pyrimidin-4-ylamino}-ethyl)-thiazol-2-y1]-3-(3-trifluoromethyl-phenyl)-urea
(compound 54.1) is synthesized according to Example 53.
[0533] Step 2: Compound 54.1 (0.19 mmol) is heated at 60 °C in neat TFA for 8
hours.  The reaction was evaporated to dryness and purified by column
chromatography on Cis silica gel to provide the titled compound.
[0534] Example 55
[0535]  This example describes the synthesis of

NH H
| D>-N_N CF
L

0]
HZN\/\N A S<Z N

- S
N N)

[0536] Step 1: 1-{5-[2-(6-{1-[2-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-ethyl]-1H-
pyrazol-4-yl}-thieno[3,2-d]pyrimidin-4-ylamino)-ethyl]-thiazol-2-y1 }-3-(3-
trifluoromethyl-phenyl)-urea (compound 55.1) is synthesized according to Example
53.
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WD 2006/ 036266 PCT/ US2005/ 025340 OCH3 CI ~- N HNYN ~ CF3 H3CO I/ NI (\
HN'" SO/ N\ S/ N N \ _.N_CI ~-NNCF3 N~OOHNSO(, ODI ONN\
S/I' N N, wo.2bib/036#86N N HO Cl S -Nlr N: CF3 \ HN O N PCHUS2005/0253M)

[ 0530] Exanpl e 54 [0531] Thi S exarrpl e descri bes the synthesis of _ 1|1
S>-NyN CF3 HN ~~ 0 ~ S/ NN, 30532 Step 1:

1-[5- (2-{6- [[1’5%211 Metsﬁak% E@r@zgﬂlqthlmfgwmn 55 quchmmhoYa@ added hydrazine

d] pyri m di n o _
-ethyl)-thi azol gfva{éjﬂ % a{’% t?fr: |r?ﬁctt}8rrl (I)mrré e ke r%lg%te?)at u6roeaC f c 5 ﬁphoﬁlﬁsd ghe 1) is
synt hesi zed raagionds ngndeotriixd npiamnbs. an[i@ﬁeB&deé @nrlﬁ_el% @@B@iﬁﬁﬂwﬁq L (19949

nmmol ) is he n t TFA f hour s e reaction was

evapz)rat ed ?}SE/F &&f{?g\g (gﬁ]d ﬁlﬂfﬁ’? rP@GthBQe)é%P{ﬂWfie tbp R eGPy on C18 silica
gel to provifgssgjhe @Xghﬁ,qiegprrpound [ 0534] Exanple 55 [0535] This exanple
descrlbesthe synthe5| of -NNNz~ CF3 HNSYOI / HZN~NS/ NN\ N

[0536] St ep [0539]- { 5Thiz- ek@mple describes the synthesis of
1-[2- (1, 3-Di oxo- 1, 3-di hydpo-i soi ndol - 2-yl') -et jyl pyrazol -4-yl }

-th|eno[32d]pyr|md|n 44yl am no) - ethyMa}di yl }C-,-_3(
trifluoronethyl - phenyl'5I gPe@lcorrpounoh §s s nt d accordi ng to

Exanpl e 53. N\ S~ AN
N N S
[0540] Step 1: 1-[5-(2-{6-[1-(2-Hydroxy-ethyl)-1H-pyrazol-4-yl]-thieno[3,2-
d]pyrimidin-4-ylamino} -ethyl)—thiaiol-Z-yl]-3—(3-triﬂuoromethyl-phenyl)-urea
(compound 56.1) is synthesized according to Example 33 or Example 53.
[0541] Step 2: To a solution of compound 56.1 (0.17 mmol) in THF was added
POCl3 (10.9 mmol) at room temperature. After 2 hours, an additional equivalent of
POCIl; was added and the reaction was stirred for 4 hours. Water was added and the
reaction mixture was stirred for an additional 1 hour. Volatiles were removed under
reduced pressure and the residue purified by reverse phase HPLC to provide the titled
compound along with recovered compound 56.1.
[0542] Example 57
[0543] This example describes the synthesis of
H

i er” CFs
NaO\ -0 O/

NaO S~7# JN
\Y
N

[0544] Step 1: 1-(5-{2-[6-(3-Hydroxy-phenyl)-thieno[3,2-d]pyrimidin-4-
ylamino]-ethyl }-thiazol-2-yl)-3-(3-trifluoromethyl-phenyl)-urea (compound 57.1) was
synthesized according to Example 35.

[0545] Step 2: To a solution of compound 57.1 (0.20 mmol) in THE (20 mL) was
added 1-H-tetrazole (6.0 mL of a 3% w/w in CH3CN). The reaction was purged with
nitrogen and di-fert-butyl diethylphosphoramidite (1.06 mmol) was added. After
stirring at room temperature for 3.5 hours, zerz-butyl hydroperoxide (5 mL of 70%
aqueous solution) was added. After stirring for 1 hour, the reaction was cooled to 0

°C followed by the addition of NaHSO3 (15 mL of a 5% aqueous solution). After an
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158 WD 2006/ 036266 PCT/ US2005/ 025340 [0537] Step 2: To a solution of
conpound 55.1 in ethanol was added hydrazine (22 equivalents) and the
reacti on woxvewmsewas heated at 60 C for 2.5 hours. The PCEASR2005023380
concentrated to dryness and the rnesidue purified by preparative TLC (10%
7.0 M NH3/MeOH in dichloromethane) to provide the titled conmpound. [0538]
Exanpl e 56 [ GB83®iondlh]l doex sinpteacties mixtheswahextsyridhesh dichioroMetiand;Gyashdd ~ - N
N CF3 1~1~ C OHNSOQO ~i HOS N\ N [0540] Step 1:

1-[5- (2-{6- [ 1" hzblilﬂfdfia'fg apd FoRSEnRicl i S E}%ngﬂf;ctar‘ffcﬁﬁ‘@tf?t&‘tyl ester 3-[4-(2-

d] pyri m di n- 4oybg Bltﬂﬂu&)romethyl penta-2,4-dien l)—ureldo] thlazol 5-yl}-ethylamino)- _
-ethyl)-thiazol - 2 yl]- 3-(3-tr|fluoromet% phenyl)-uréa (Conpound 56.1) is
synt hesi zed a}@l@m[alzﬁ@]mﬂﬁm'rﬁp}’léphgl}dﬁStw@mﬂpeuﬁBW PD541] Step 2: To a

o0 T oo o d0ER 0 s Cad SofBotindy ST 6T R SRS Toacrig e SpRed B ks

added and th@1d}@(ﬁ6hieﬂﬁn%§d SIEA (@d hDy whsheldes. TWatehctvaSwad siadedAdrdolte
reaction m xture was stirred for an additional 1 hour. Volatiles were

renoved undertempesaiyEeevesriahls gpaceatiated fe drmnestierd B‘Eﬁﬁlqdi leireygrse @basesdPhBas e
HPLC t | t
[ 0542] OEQ;%:@%%%%@] b 'E%H}l‘g[o”ggsg% 000 O Ha VS R CPTENI, d ors

NaO ~P-0 HN @rekiplithtd whs N&Eéd&t Nodin t¢r@petdtureSveth aJsuspensmn of ~2g of Dowex cation

1-(5-{2-]6-(3-Hyd h )-thi 3,2-d i mdin-4-
yl gm E\o] [ et ﬁy@y@rs? M@Q f()m@. 1'% gvna?ff[r. @ﬂ@%#&? Ihg'llfénﬁhf 1648 37 s d8ipsstind

§(7)I 111% i \(I)\ﬁsof )égérlrpounlég%%f 1‘I Eoﬁgggﬁiﬁlt@?%wo h(r)rfilSJ/\/agt egdtzjedTO :
1-Htetrazol §0349]0 nExarﬁpb:iﬁ%m/w in CH3CN). The reaction was purged with
nitrogen and ert-but phgsphoram dite (1.06 nmol) was added.

Af ter Stll’l’l[%‘lsit TS, %@ﬂ%@l‘%ﬁ%‘rbgsg’&sy%th?lﬁ% tert-butyl hydroperoxide

(5 nL of 70% aqueous sol ution) was add N Aﬁten stlrrlng for 1 hour, the
reaction was cooled to O Cfollowed by af —NaHSC3 (15 rrLof a
5% aqueous solution). After an 0§6/ Ugz2005/ 025340

N \ \Ny

[0549] Step 1: To a suspension of a HBr salt of 2-[2-(2-amino-thiazol-5-yl)-

ethyl]-isoindole-1,3-dione (compound 58.1; 1.42 mmol) in dichloromethane was
added TEA (4.30 mmol) followed by the addition of phenyl chloroformate (1.43
mmol) at room temperature. After 2 hours, the reaction was concentrated to dryness
to give a solid that was suspended in EtOAc, filtered, washed with additional EtOAc
and dried under vacuum to provide {5-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-
ethyl]-thiazol-2-yl }-carbamic acid phenyl ester (compound 58.2, which is
contaminated with triethyl amine salts) which was used in the next reaction without
further purification.

[0550] Step 2: Compound 58.2 (0.64 mmol), 3-pyrrolidin-1-ylmethyl-
phenylamine (0.64 mmol) and TEA (2.15 mmol) are dissolved in DMF and heated at
75 °C for 30 minutes. The reaction is concentrated to dryness and purified by flash
column chromatography on silica gel (10% 7.0 M NH3/MeOH in dichloromethane) to
provide the desired urea. The urea was dissolved in ethanol and treated with
hydrazine (0.06 mL) at 70 °C for 3 hours and concentrated. The residue is suspended

and sonicated in dichloromethane, filtered and co-evaporated from MeOH/toluene
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additional 1 hour, the reaction m xture was extracted w th dichl oronet hane,
washed w th brine, dried and concentrated to give phosphoric acid

di -t ert - bwOeboasstms 3-[ 4- (2- { PCT/US2005/025340
2-[3-(3-trifluoronethyl -penta-2,4-dienyl)-ureido]-thiazol-5-yl

}-ethylam no)- thieno[3, 2-d] pyrimdin-6-yl]-phenyl ester (conpound 57.2)

[ 0546] St ep f8ur Gmedetocproyient-[5712-2minmethyHehiprelvi-yl$-epytalisin-hadmeihsbol ved
in dichl or%g%s:t kﬁne a&d TFA({g %)cm_) was added. The reaction was stirred at
room t enperfUEBY S UERACRTEATI 28k ent rated to dryness and purified by
reverse phaggssfjLC. Stélfﬂ163:| YORRixkiré €6f B-Bidus-4 WARrovaEaRA3 Bid]pyEhidhe (9.00i ve
a beige precipitate. The precipitate was stirred at roomtenperature with

a suspensi ormupl), 24 nesthedneded .8 St epmetdy k- hahgidioxbprplanayDr Blwyrazalewdt-ér  and

CH3CN for 2 hours..The resih Lite i LIdwed to
give the ti t%&bcg%gﬁ?‘?ﬂiaﬁo%%ﬁ’ E&I%Aép{@ggﬁ?ggh@?{z i s“(@gflr#ﬁ%ﬁgﬂggslj(:@?bes
the synthesi@0ahL) Nyt (I QL) Jare Mirfed afNed¥m températOfaA@itil She peabtiod waa
suspensi on of a HBr salt of 2- m no-t hi azol - 5-

2-(2-a I | ) - . .
et hyl ] -i soi rr@sete, Fhgirsprionds Fﬂ%&me%?tﬂee& m@wmyw%w FashedovidhBtiRane
was added T . Wid ; rmat e
(2 43 ol e fosnPiRhnd BliBePGy e TR Ehich Bl Bl Klic L1 % 218
concent r at edt-tiflofb-g+{essethylol Kiipyeazal-4-gl)-thicnofd, 2y rsunidine rictenpiund B8@C

fil d, hed with additional d dried und i d
R N L L e
aci d phenyl ﬁﬁﬂ%émﬁw,@h-é&g%ﬂMaﬁﬁde $"DIVIAM a8 Heafeadt WG PC ol Fhduwd.

am ne salts) was used In the next reaction wthout further
puri fi cat i orThe ©5&0]n iStcopcedtra@drtp doyngssarPpyrifiegbynfiash)column chromatography

3-pyrrolidin-1-yl et = P | g ..64.. I nd TEA.(2.15 mm)),are
di ssol ved irP C%ugﬁp KL%%eﬂS% ﬁ%fﬂ%é]ﬁrlnﬁ%h%@e Efne)l’haéldrtég%? i lrllmflgsd 4
concentrat ecﬁe&&l@ﬁ%@ﬁ%ﬁ%@ﬁ%@ﬂ@ efattdfh@siied @ebpsimd.chr onat ogr aphy on
silica gel (10% 7.0 NH3/ MeCH i n di chl oronet hane) to provide the desired

urea. The url@&5¥as dixwapledd in et hanol and treated with . hydrazine (0.06
m) at 70 C haur.s_ang Tk esidue is suspended and
soni cated i r[bgﬁ%ﬁl o(rDIl(;Irlrseff’)Iez é'ﬁg;gS%Ll%ﬁpgé%tg%jgﬁﬁges%gqfevaporat ed from McOH t ol uene
160 WD 2006/ 036266 PCT/ US2005/ 025340 EI Htides to provide

r
1- [ 5- ( 2- ani no- et hyl ) - t hi azol - 2-yI wg&f < net hyl - phenyl )-urea
(compound 58.3). [0551] Step 3: m xture o
6- br ono- 4- chl oro-t hi eno[ 3, 2- d} fd dine (4.0

R1/\ \NJ

where R! is as described previously. These compounds are made according to the

procedures of Example 58 except that
Cl

S /|N
R \N)

is used instead of compound 58.4 in step 4. Ilustrative examples of R's are found
throughout this disclosure as well as in Table 1.

[0555] Example 60

[0556] This example describes the synthesis of

N
/\i\)—ﬁmﬂ F
™~ Y
AR e,
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mol ), 1-nethyl-4-(4,4,5,5-tetranethyl-[

1, 3, 2] di oxaborol an-2-yl)-1H pyrazole (4.4 mol), Pd2(dba)3 (0.8 mol),
Ph3As (0. 8ormu/isemad K2HPO4(8.0 mmol) in a DVF (40 nlL) pamasSems@es3gd0 nl)
are stirred at roomtenperature until the reaction was conplete. The
reaction is partitioned between Et OAc and water, washed with brine, dried,
concent r at ed08Hd purStepdd dbiktuas bf canpemdcis.b@it.2g) aptighloronsithanes 1§el), t o

i 4-chl or p- 6- ( 1- | - | - 4-y])-thi 3,.2-d] py, i .
Coompound seefyaied {EEB! G0 R B Bsicr {0 ity ¥ 8 St ol et ienia 4
(0. 47 mol ) 1apsd behBfs cRa?2 NMhe bikabicNtagbmilal sepaafeadmdee” dikous RY& Hagt ed

at 110 C for hours. The reaction is concentrated to dryness and purified
by flash colaxactehriuihtdehlaphyethare siveraddingst Thowgang Mydsiyeve @dnibined,

di chl or onet ) t LS purd fied . C i b reparative .TLC to
afford the {}Iﬁ %%ea&dé@o%npcggﬁgt.ed[s%%% Ihl‘:axagnrﬁ%j §§§9&%§}5§ﬂqﬁTh¥s& ié’n%iiat CJ&YLY | pes
the synthesi($.30f) wa$ dibbolvedid @chBrémbihail (80-ML)vhar gea®d with Bsfle@sekdnyed
previ ously. These cog¥ounds are made according to the procedures of

Exanpl e 58 dXegpite(Rat mbp afroqim fgoperatgre sy oyeraiehh sfirging c dhe srlisthaglonmed,

t 4. 111 j I : ' f I hscl
2s el | s | TR, PaEeLERn Hethochife ot Bt BAHONR M ObRE P8 B,
synt hesi s of[2&1/8-diox oYN\B/dihyd@ddisoindbl-D6yll)- ¥y POl Gz 0B B 26)6 3 RE T biS2eHEnk ) A 0
0557] Step 1: A m re.of conmpound 58. 1 (21.2 in dichloronethane (1.0
[L) , ]sat ur gt(ﬁ?im 8‘(186(9 %}Lafgpﬁgor%éi slid (100 m_)g) was rapidly stirred l(Jnti I

the organic jphsjer kRegnETO! e?ﬁfspeﬁglftﬁl o %?:(E)Bo%nh 04" (2‘!%%)33%9%8# @4 r@g)feiwﬁé‘e

aqueous | ayer was extracted wth dichl nmet hane se | t1nes.
or gani ¢ | ay exddedieyds agimel(iibril) and ihedreagtbncstimed rat 62 €dot 4 hgurve Théisolahihae as

a yell ow solid. ortion of th 1 N 5.3 was, di.ssol in

di chl or onet rfgﬂged?‘ggs f@lllg)ereéin fﬁpggfe:tgftﬁﬂfet‘ﬁg%qqnf%ﬁf%ﬁ@rﬁﬂe %@@%Qﬁﬂ"éﬂbﬂ)s n)
at room teWnﬁifa@éllﬂ—?lmié@fmb%-@hﬁﬂﬂ)—ﬁﬁehr(édﬂiﬁ&)qn'cﬂw.ﬁQld & &shakbRiseRd Was
filtered, washed wth dichl oronethane and dried under vacuumto provide
1-{5- [0559] Step 3: A solution of compound 60.2 (1.48 mmol), compound 5.2 (1.67

mmol) and DIEA (3.44 mmol) in 1-methyl-2-pyrrolidinone ("NMP") was heated at 90

°C overnight. The reaction was cooled, diluted with EtOAc, washed with water,
brine, dried and concentrated. The residue was purified by column chromatography
to give the titled compound.

[0560] Example 61
[0561] "This example describes the synthesis of

NOH H
/\/[\>_N‘[]’N =
HN s 3 @—(RZ1)m
CN\/\NWN
' |
i N

where R”! and m are as described previously. These compounds are made according

N=C=0
el )
to the procedures of Example 60 except that is used instead of
3-fluorophemyl isocyante in step 1. Illustrative examples of suitable R“"'s are found
throughout this disclosure as well as in Table 5.
[0562] Example 62
[0563]  This example describes the synthesis of
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[ 2- (1, 3-di oxo- 1, 3-di hydro-isoi ndol -2-yl)-ethyl]-thiazol -2-yl
}-3-(3-fluoro-phenyl)-urea (conmpound 60.1; 2.6 g) as a colorless solid.

[ 0558] Stwp 2B06/0Be26a suspensi on of conpound 60.1 (2.6 g) PCcm/uskévaned34q 64, )
was added hydrazine (2.0 nL) and the reaction stirred at 65 C for 4 hours.
The solid that forned was filtered off and the filtrate was concentrated

to give 1-[5-(2-am no-ethyl)- thiazol yI-H -(3-fluoro-phenyl)-urea
(compound 60.2; 1.6 g) as a yell O}S}&éh_ mﬁﬂ)s A sol ution of

conpound 60.2 (1.48 mmol), co '3:1 "and D1EA (3.44 mol)
in 1-nethyl-2-pyrrolidinone $4 s heat ed at 90 C overnight. The
reaction was cooled, dilute hJEt OAc, washed with water, brine, dried

and concentrated. The residue vve{\é purlfled by col umm chr omat ography to
give the tithett RYrgndunere s BaBOfib&kpmploasl§l [ 0561] This exanpl e descri bes

;23 rsnyzr; Qeleifgicr i g@a Er e@?OLN?ng'ﬁsgeﬂ?&'b %’ ?p@mowgbﬁa%mg&'\' me{ﬁf
N=C=O R Z
%axlg?kyl% %ﬁ”{lj meE@AE%%rRE 9&“(?52 g! ZP?EI‘HBBB 19@“}@( %E’Tslowi'y"tadéed) mis

used i nstea oro i soCyante in step 1. IllTustrative exanpl es
of suitabl eLRZH (85 ank dfoandd Mhrsolgivouin THIES. det agmlr@ & Weldur a noanabI e

5. [0562] le 62 [0563] Th | t
2006/ 036266t F%%?OB%/{S%%’ l'si?aﬁﬁ%@ﬁm%r@?c% ?V%fl i S"é&f’%aill aﬂ}%\%ﬂe?e Rz1
and m are agfeSergsbRad) PIRYi Latedons Nm«bﬁtﬁmlandmd%&ﬁpww(ms%u

2-tert-butoxycarbonyl am no-thiazol e-5- carboxylic acid nethyl ester
(conpound 6After stiming fom30)minmtFHFhewsactiinoisl flteged dafough a pad of Celite and the

filtrate is dried and concentrated to give (5-hydroxymethyl-thiazol-2-yl)-carbamic
acid tert-butyl ester (compound 62.2).

[0565] Step 2: To a solution of compound 62.2 (18.5 mmol) in dichloromethane
is added molecular sieves (4.0 g) and PDC (39.0 mmol) at room temperature (THF is
added to help dissolve the starting material). After 1.5 hours, an additional equivalent
of PDC is added and the reaction is stirred for 5.5 hours. The reaction mixture is
poured directly onto a silica gel column and is eluted with a gradient of 100%
dichloromethane to 100% EtOAc. Fractions containing the desired product are
pooled and concentrated to afford (5-formyl-thiazol-2-yl)-carbamic acid tert-butyl
ester (compound 62.3).

[0566] Step 3: To a solution of compound 62.3 (4.5 mmol) in dichloromethane is
added trimethylsilyl cyanide ("TMSCN"; 2.1 equivalents) and Znl, (10% mol). After
stirring at room temperature overnight, the reaction is concentrated under vacuum.
The crude cyanohydrin is dissolved in THF and treated with AlH3 (2.2 equivalents of
a 0.5 M solution in THF). After stirring for 15 minutes, the reaction is quenched with
the addition of saturated aqueous Na,SOy, is filtered through a pad of Celite, is dried
and concentrated. Purification by flash column chromatography on silica gel (10% 7.0
M NH3/MeOH in dichloromethane) provides [5-(2-amino-1-hydroxy-ethyl)-thiazol-2-
yl]-carbamic acid tert-butyl ester (compound 62.4). |

[0567] Step 4: Compound 62.4 (0.16 mmol), 4-chloro-thieno[3,2-d]pyrimidine
(0.16 mmol.) and DIEA (0.28 mmol) is heated in DMA at 90 °C for 5 hours. The

reaction mixture is cooled, concentrated and purified by preparative TLC (10%
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LAH (25 nmL of a 1.0 Msolution in THF). After stirring for 1 hour at room
tenperature the reaction is cautiously hydrolyzed with the sequenti al

addi ti on WO 2086136266 ( 0. 95 nl), 15% aqueous NaCH (0. 95 nlLpcan$2@daeisuonal.
water (2.85 nmL). After stirring for 30 mnutes the reaction is filtered
through a pad of Celite and the filtrate is dried and concentrated to give
( 5- hydr oxy meIBQH- ithiEt9d\c) 2toy lafforda {Bditihydraxy-2-(thieno[Bi2-¢)pysstidin-4-glempo)ad

62.2). [0565 g AN | ution of co und 62. 2 = mol) in

di chl or onet he]g?'?g} ﬁﬁe}szgg%ﬁh%arﬁﬁ@gcu Cé(?tegibeu\%é'igf q %og)pogﬂéjﬁgﬁi (39.0 mml ) at
room t enper J0568] ( TSepi 5t Taddemtive dTebPpbund G2V (0.06 nithal) tih ALHBbREIHAh -
After 1.5 haours, an _additional equivalent of PDCis added and the reaction

is stirred fippddedsanhydioys Hiple(3l cosuivadsntsmiof rud-8 Mssolyiur mdl didievaney Afen a
silica gel : i I i i of . 0 Lchl.oronmet hane to
100% £t One. “EPAR AN huf e bl A Souh o Uen iyl SRURAV RS
concent r at ecgiteo aatfidued tab-i§ auspehdddhim T8I 2- Vb )thisagusperistorads addedr TEAUESYE
ester (compound 62.3). [0566] Step.d,To a solution of compound 62.3 (4.5
mrol ) in dichloronet hane( hﬁ dyed trinmethylsilyl cyanide ("TMSCN'; 2.1
equi val ent s)eqanélesd} and 15% o~ After (Biidduiniest) Bﬁpgftﬁle%’ﬁfngt A" foom
overnight, the reaction is concentrated under vacuum The crud

cyanohydr i n t¢mpeptyoforelS ihpursthe nekctipre 45 expnogntrated ped pRrified dyi papentive of

a 0.5 M sol uti T . r.stirring,for 15 m nutes, the reaction.is
quenched wi %L(E)the%a%g@{l gh%cg %‘s?f);lftﬂr%Yeeaﬂéediﬁg%lgoﬂﬁ&z]S(ﬁ?stfaamﬁe i ffxtag}pciecf of
through a paditaifle REVS dre found tBfoughbut Akis dRII6RAS havel as BUTidle sati on by flash
col um chr onat ography on silica gel (10% 7.0 M NH3/MeOH in

di chl or onet H prB¥amele 635 (2- ani no- | - hydr oxy- et hyl ) - t hi azol - 2-
| ] - car bani hd tert - 2.4). [0567] Step 4: Co d
yl ] - car bami m Elﬁgl FQ&H%% ﬁl:ggctﬁg%%{l%ggﬁg%gg §2-4). | ] Step npoun

62.4 (0.16 or o- pyrimdine (0.16 mol.) and DI EA
(0.28 mol) is heated in DVA at 90 C f hous. The reaction mxture is
cool ed, concentrated and purified b EA QF80% 163 WO

2006/ 036266 PCT/ US2005/ 025340 MelN in Et'DAc)ot o ord

{5-[ 1- hydr oxy- 2- (t hi eno[ 3, 2~\d] p§~Ainli n- 4- yl am no) -

et hyl]-thiazol -2-yl}-car bang*g id tlert-butyl ester (conpound 62.5). [0568]
Step 5: To a solution of confound B2.5 (0.06 nmml) in dichloromethane is
added anhydf@a7d] HC Step 11: qua vadpeiisn of cambolndesOtLikn)) idid, PHEI (25 MI9) -
After stirring for_ 1.5 hours at roomtenperature the reaction is

concent r at ed’3 ddeid/kPés (& Bmq)i §8 M indeprape/ THE(cthdbenzsponaied i 1€ wrier ano
(1 oSy ST A a0 Oy
reaction i stcapoecaat sdutioxdofmethfyl edthby efiri equdfoatieu8 mihbly iﬁlﬁ%rMH,H {10
EtOAc) to g|n¥13 a{ti—yg‘etg %%%gs%?tgﬁg }rlliitgrsetv@gé is o%vlng%aq%lle%stoolfoom temperature and
stirred for 2 hours. The reaction was quennched by the addition of several portions of -
sat. aq. NH4Cl, concentrated and partitiorned between EtOAc and saturated aqueous
NaHCOs. The organic layer was separated, dried and concentrated to give a residue
that was purified by flash column chromatography on silica gel to give 4-chloro-6-
methylsulfanyl-thieno[3,2-d]pyrimidine (compound 63.1).
[0572] Step 2: A mixture of compound 63.1 (1 mmol) and 3-chloroperoxybenzoic
acid ("m-CPBA";2 mmol) in dichlorormethane (10 mlL) was stirred at room
temperature for 2 hours. The reaction mixture was then diluted with dichloromethane,
washed with saturated aqueous NaHCO; several times, dried and concentrated to give

a residue that was purified by flash column chromatography on silica gel to give 4-

chloro-6-methanesulfonyl-thieno[3,2-d]pyrimidine (compound 63.2).
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suitable RzZ1's are found throughout this disclosure as well as in Table 5.
[ 0569] Exanple 63 [0570] This exanpl e describes the synthesis of S NYN CF3
HN O | , WoNoosd@3&sbl [0571] Step 1: To a suspension of eammsaed/085320 (5,
mmol) in dry THF (25 nL) was added LDA (6 mmvl, 2.0 Min

hept ane/ THF/ et hyl benzene) at -78 C under an atnosphere of N2. After
stirring at [0yB]C fStep3® Al mikters, oft dvenpouwatl UH3E2 (@8 mael3,f esmpaehndt 38.4 (0.2

pre-cool ed sol utio nme t hanet hi osul f ana mol )._.in of dry THF
(26 1) “at et anG e TS SV 48 TSep e DB oy e e Ehe iion Was
tenperat ur e BRchnralel b QyAQRS aAdARd hRvERRCHAGD HPECC%‘%?M’\'&Q e fidey
addition of several portions of " sat. dag. NH4Cl, concentrated and
partitionedcbmpumeh Et OAc and saturated agueous NaHCO3. The organic | ayer
was separ at ri and cgnhcentrated to give a residue that was purified
by flash coﬁﬂ%ﬁichfﬂm@ﬁr %hy on silica gel to give 4-chloro-6-

et hyl sul f aipyi7s hi ek Bxanglbibiciibdibaykmamorind 63, 1). [0572) Step 2: A
m xture of conpound 63.1 (1 mmol) and -'ihl or oper oxybenzoic acid

("in-CPBA"; 2 mmol ) in dichlorornethane };hL)N was s(fgi_.rred at room
tenperature for 2 hours. The reac'_t"\il 'g?ur‘nf P diluted with

di chl oronet hane, washed with satufated aque@us CO38 several tines, dried
and concentrated to give a\ _e@fém hat was purified by flash col um
chromat ography on silica gcgf t ',\ZE 4-

chl or o- 6- met hanesul fonyl -t hi eno[ 3,2-d] pyri m di ne (conpound 63.2). 164 WO

2006/ 036266 [§576] US20Rib LORPSHA is [Haé 3tcobliap tExAnple X616 Lcepf tHaoopgwae 63. 2
(0.2 rnnol), compound 38.1 (0.2 mol) and DIEA in DVF (2 nL) was heated at

100 C for 2 cawiyplgnt of e GPBA:tsiuspd #bseP ¢oncentrated to dryness and purified

by reverse li ovide the titled conmpound. [0574] Exanple 64
[ 0575] Thi sqgﬁpl eﬁ%a&g@%ﬁ%;s the synthesis of S NYNCF3 HN O\ S NOS\

.N J [0576] [03183 cOTipeaxanpls domdibesitheayathesys 0O Exanpl e 63 except that only
one equivalent of mCPBA is used in step 2H [|_9577] Exanpl e 65

| NN CF.
HN/\):S}- . O ’
o o
! Z N
PRAs,

/ N
[0579]  This compound is made according to Example 63 except that
dimethylphosphine chloride is used instead of methyl methhanethiosulfonate in step 1.
[0580] Example 66
[0581]  This example describes the synthesis of

NOH H
/\/[ PNy N CFs
oy~ T
o
0 S<Z°N '
NS N N J

N '
[0582] Step 1: 4-(2-{2-[3-(3-Trifluoromethyl-phenyl)—ureido]-thiazol-5-yl }-
ethylamino)-thieno[3,2-d]pyrimidine-6-carboxylic acid ethxyl ester (compound 66.1) is
prepared according to Examnple 38 except that 4-chloro-thiieno[3,2-d]pyrimidine-6-
carboxylic acid ethyl ester is used instead of 5-methyl-4-chaloro-[2,3-
d]thienopyrimidine.
[0583]  Step 2: A mixture of compound 66.1 (2 mmol) and LiOH-H,O (4 mmol)
in THF (20 mL) and H»O (5 mL.) was stirred at room temperature for 2 hours and then
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[0578] This exanpl e describes the synthesis of g~NP'N CF3 HN OAl P S NN
[0579] This conmpound is nade according to Exanple 63 except that

di et hyl pNogpivasesehl ori de i s used instead of nethyl netrbansténsosiské onat e
in step 1. [0580] Exanple 66 [0581] This exanple describes the synthesis
of ~SN-N~CF3 HNO/ S/ N/~N\ .NJ NJ [0582] Step 1: 4-(2-{

2- [ 3- ( 3- Tr i foeutpalined twithl EOREHCI §4 mlei The reabii@zwhs Gnygédtrated to dryness to give

56. 1) 15 prepart- G bl Py TR A el bz D hino GRS r3. 27PN
4- chl or o- t higpR{Biddredd-Bybb i1 ARt @on?aﬁ@pwtj Wwhiek idusell RithoRbilthet S Used
instead of 5-nethyl-4-chloro-[2,3- dJthienopyrimdine. [0583] Step 2: A

m xture of cunfour iBahelngxstapol ) and Li OHH20 (4 nmol)  in THE (20 nml) and
H20 (5 nL tirged.at, rogmt er h n hen. 165 WO
D005 036266 Lo S68 5 n bte SBERBhAL 6 6.0 05 TI'S"%%H%BH‘%’EP‘%E?ZF he

reacti on wag0.08Reasl RATY (D®5dhiebsad DIEA (080 Mm68-ih DMF (1.0 mL) was
2-[3-(3-trifluoromethyl-phenyl)-urei do%-t hi azol -5-yl } -ethyl am no)-thieno
[ 3, 2- d] pyr isHiTed Aeosmdgmperaiire everaight. (Eesrisaciion ves. concepiagad toslrness agit hout

further purj f.i i I 4 : A mxture of
conpound 66p?htlg&égg)%sl@)pm%@ﬁﬁ%‘)iﬁ%&r&é‘gﬁﬁé Coﬁg‘f"g’@ﬁmm ), HATU (0.05
mol ) and DI[@#85]0. 1Bxample)67A n DMF (1.0 nlL) was stirred at roomtenperature
overnight. Th eactjon was concentrated tqQ dryness and purified by
reverse phad LC Thisgramplg desraibes thesin®etihelnd. [ 0585] Exanpl e 67 [ 0586]
This exanpl e describes the synthesis of NSNyNCF3 -G HNO OS/ NRIB. N

\ .N RI1B N
H H
/\/[ PNy N CFs
o~y
0]
R‘IB.N \ \Ny

|

R1B
where R'®'s are as described previously. These compounds are made according to
Example 66 except that (R'™®),N is used instead of 1-methylpiperazine in step 3.
Tlustrative examples of suitable (RlB)ZN 's are found throughout this disclosure as well
as in Table 12.

[0587] Table 12

(R'%),N 2. Final Compound
N H H
| S>-N_N CF
C b HN/\J:S} E)r © i
/\/N_) 3¢ @)
HO (—N \ ‘NJ
/\/N_)
HO
NH H
/\/[\>_N N CFs
HO—, i~ T
~NH o
O &
HO=, s,
S
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where R1B' s are as described previously. These conpounds are nmade according

to
step 3.

this disclosure as well
Compound NH -11J SN 1'N CF3 HN O

as in Table 12.

r NOS/ NN HOBN"

N_HO

~

Exanpl e 66 except that (R1B)2N is used instead of 1-nethyl piperazine in
WOl20@t36d6bve exanpl es of suitable (RLB)2N s ar eciraseesobizeughout
[0587] Table 12 (R )2N 2. Final

J

H H

HO\/\ NY/NCF3 i" RN)&NNH O O S Bone FinaNComum 2006/ 036266
PCT/ US2005/-6253468—(R-)-2N-2—F-nat—Forpetnt—S—NN-EF3—Qr NN —HN-6-—
NNHN UQH,JCS-NYN CF3 HN O ( O—INHZOSNO-IN|\\>L\NJN d\n—i
SNYN CF3 |HO--J O AN QI ~/ N DH\ N HO/- m\,
2
d wenp Y \Ny
N/
N H H
| >-N_N CE
OH HN/\/ES} ¥ U i
OH o g ©
NH, 2N
OH L\rﬁ\N \ \N)
on H
N H H
NH /\is\>—N‘rl’N CFs
HO—/— HIN O O
O S~ AN
OH NG N
N
HO—/—g
OH
NOH H
O—, HIN o T::j/
—NH \ O, S /
@ o~

NCH H
'S} HNJS\*“E”O“S
HO™™\ O S< AN
HS '<:5 N\ ‘NJ
HO™\,
HO
HO /\/E}_H‘n’H CFs
T oy TV

S O
+~ C

[0588]
[0589]

Example 68

This example describes the synthesis of

167



0-/, HNO/ NHOS/ N o ., \ . y/-"NNNHHN "SNO _NCF3 HOOS/ N
HON~N HOC) HOHO I~ SNYNCF3 INHHNC OOS/ N HONN [0588] Exanple
68 [ 0589]woOhne/smapl € descri bes the synthesis of 167 WOTAG0@5036266 .

PCT/ US2005/025340 N Y NCF3 HNOS*C NSNN\ NJ G[0590] A mxture
of conpound 48.2 (1.0 mmol), 1-(2-azido-ethy|kj-pi peridine (1.0 mnol), Cul
(1.0 mol) and DIEA (2.0 nmol ) in DVF (10 3\ irred at room
tenperature for 2 h. Subsequently, conp mgm,@ C1YL F)* was added and
the reaction was heated at 100 C for hours. The r i on was
concentrated and the residue pgiNut aqueous NH4OH. The resulting
suspension was filtered and spe\wilg hlwat er and Et OAc. The solid was

col l ected and dried underNVetium t o prdvi de the titled conmpound. [0591]
Exanpl e 69 [0592] Thi skexanpl e describes the synthesis of -~ C S NHN TN
CF3 O, N S N N-~-N ~NJ

[0590] A mixture of compound 48.2 (1.0 mmol), 1-(2-azido-ethyl)-piperidine (1.0
mmol), Cul (1.0 mmol) and DIEA (2.0 mmol) in DMF (10 mL) was stirred at room
temperature for 2 h. Subsequently, compound 38.1 (1.0 mmoL) was added and the
reaction was heated at 100 °C for 2 hours. The reaction was concentrated and the
residue diluted with aqueous NH,OH. The resulting suspension was filtered and
washed with water and EtOAc. The solid was collected and dried under vacuum to
provide the titled compound.

[0591] Example 69

[0592] This example describes the synthesis of

NOH H
/\/[ >N CFs
o~y
O
\_As
N’\/N / N
o
[0593] This compound is made according to Example 68 except that 4-(2-azido-
ethyl)-morpholine is used instead of 1-(2-azido-ethyl)-piperidine.
[0594] Example 70
[0595] This example describes the synthesis of
OH
N
H H
,\/[ DN N O\/EOH
0]
S<Z N E

s
.

[0596] Step 1: To a solution of 3,5-difluoronitrobenzene (6.0 mmol) and (S)-(+)-
2,2-dimethyl-1,3-dioxolan-4-methanol (7.5 mmol) in DMF (10 mL) is added NaH
(2.3 equiv.) at room temperature. After stirring for 2 hours, saturated NH4Cl is added
and the reaction is extracted with EtOAc. The organic layer is separated, washed with
brine, dried and concentrated to give a residue that was purified by preparative TLC
(30% EtOAC in hexanes). The corresponding nitro compound thus obtained (1.0

mmol) is stirred at room temperature for 12 hours under a hydrogen atmosphere over
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O ) [0593] This conpound is nmade according to Exanpl e 68 except that
4-(2-azido- ethyl)-norpholine is used instead of

1- (2- azi awoeabdwiss2epi peri di ne. [0594] Exanple 70 [ 0595] TPhirasSeosanpisa0 .
describes the synthesis of NOH ~ j( ~-NUNVOOH HN' S11 1 O S NF XN
N [0596] Step 1: To a solution of 3,5-difluoronitrobenzene (6.0 mol) and
(S)-(+)- 2, 2104 PGB0 MB- wi MeOHEtAAEthadgl [The Seavtioh )is ifilteBNFtbf@@hnd) is

dded NaH i iV, t t t . Af tirri f,or. 2 h ,
saturatod niite PO nleaRlorkR o RREET S o wlt bt i Rk
organi ¢ | ayelimethogPPsriabRAphetgrife Wohtbouhd 709) oflsiigRicah ?uﬁ@%%td's@@ gd to

give a residue that was purified by preparative TLC (30% EtQAC in
hexanes). THbBe 8t s&€8pondi ng nitro conmpound thus obtained (1.0 nmol) is

165 W 2006/ 85 se BRP trAT o, AOMESUDARL @ DM SRR IRF RET €1 2"
T ean b L (o o PETAEGICUNGRIEY iliétest O
b - B tastism froiotleth #18 RiHBisoh oy oon PIORG and i k9 hiNaii 1752 o be

sed in th %%g ) 1 i LQ 1 0
lr:m)l ) I corrpg)lﬁ 1%1?%191? fe%agg{%{%ﬁ%hgﬁgﬁmégaf%gl a?n%% #Ce%%%%gl(v%% r%%él}? S
heat ed at 90h4f wasrpuBifiediby prepmrativd TG @& Me@H iis dichodoatthaas)topastidé i-gaed
bet ween Et apd 1. OH, The, organic_|layer i e at ed, washed with
bri e, dr i edZAramedbbhe ieuten by grdbP et B enie - e GaFia2d by

reparative : O_M%,gﬂﬂn' _g Qrat i 3-
(2. bodi et hfjrﬁg’[%iﬁé{% di’oxol g)n?ﬂg?gﬁ]rir{ea%aﬁoég?? S fiobf %T‘%ﬁ‘é%%h[ C3-
5-[2-(thi endP381 d] btepi i o n-solugionmfreompetund 792t (0i Zamwhol R inyMeDH (F.@anL)

conmpound 70. . [,0598]. Ste : . To. a sol yt.j,on of co d 70. . 2 ol
WO (1. GofdieSReaRh ko pia e YRt SeeulS RRE S o Pifialachie o
acid (5 equiryatientis stirrdtent rp@a%ﬁng&aﬁe Foi 12 @duat add et @PRAY Puvited figr 12
hours and then di rectIHiéLE:trl fied by reverse phase HPLC to provide the

titled conpdeese fhoso aipprvaderthe tiged ogmmonng. exanpl e descri bes the
synthesis Ofjgs99]  Example 71

[0600] This example describes the synthesis of

OH
N
H H
,v[\>_N N O\\\‘I:OH
HN S \ﬂ/
S~ZN ©
F
G
N)

[0601] This compound is made according to Example 70 except that from (R)-(-)-
2,2-dimethyl-1,3-dioxolan-4-methanol is used instead of (S)-(+)-2,2-dimethyl-1,3-
dioxolan-4-methanol in step 1.

[0602] Example 72

[0603] This example describes the synthesis of

NH H
| >N_N
HN’\IS I \(Z—(R”)m
S /|N
NS

.

where R*! and m are as described previously.
[0604] Step 1: 2-[2-(2-Amino-4-methyl-thiazol-5-yl)-ethyl]-isoindole-1,3-dione

is (compound 72.1; 1.0 mmol) is prepared according to the procedure of Ericks, J. C.
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NOH HHHN' _S~-NYNO~\~" OH OS NF NJ[0601] This conpound is nade
according to Exanple 70 except that from(R)-(-)-

2, 2- di metwol20ds/Bembsoxol an- 4- met hanol is used instead of PCT/US2005/025340
(S)-(+)-2,2-dinmethyl -1, 3- dioxolan-4-nethanol in step 1. [0602] Exanple 72
[ 0603] This exanpl e describes the synthesis of NHH ~I NNHNS O 1l
(Rz1)m S /eNd\ Jwhdfed. RZHerand992.a36, &3238escCompdupt e7d.bussl yeflyxed044ithSt ep
1: 2-[2-(2- Ami no-4; nejd=d hi azol -5-yl)-ethyl]-isoindole-1,3-dione is
(conpound 72,k pl') 1I's prepared according to the procedure of Ericks,
J. C. 169 6L 836266 PCT/ 440200)020 3dQonet(1@I mLy folM30. mihees. 132, 35,
3239. Conpound 72.1 is refluxed wwth N=CCOZ1 1 R m3( ~ (1 equivalent)
in acetone (erOtign js £enleddo FpermttemperpiEe apdihs selventsiscisBloyad Pgdsrotsayiced

t enper at ure_an he ' I u It L at i on
from di chl op%rsfg 3 'aneﬁgh}é%ﬁ}éxgﬁgl; %&é@gm%?%gé p%rggﬁget‘i Qne(g (F:)ggrr%gu{rllﬁ%gl.rd%l&

[ 0605] St ep(cdmpoorpor2). 72.2 (0.7 nmmol ) is refluxed in EtOH (10 nL) with

hydrazi ne (3 equivalents) for 2 hours, The reaction m xtu s cpol t

room terrpe[%ogﬂe aHEP 13 CYRBRYS ?%ééo-ﬁsmfrioﬁ)t’ér’@g%? “hh&éﬁhgéafrf‘ﬁfwg e °
concentrate dr yResS:; i or ' LWRE .3).
[0606] St ep A BCa R A e ISR RRE o FOSTBORD 1298 o)
was added ccampmeuatdretand thd pegpipitasd srfiljerainoff tand éhdfilteaté pencebirgeditodiyaasss) .

The reaction is hsti rred %t 90C fgr 1 hogz ooled, diluted with EtQAc,
washed wi t h8ie the cogresponding qmige LomnoBAd &2 at ed to provide the titled

conpound. [ @§dd6] EX@P!® T3a solution of compound 72.3 (0.35 mmol) in DMF (1.0 mL)
was added compound 6.2 (1 equivalent) and triethylamine (5 equivalents). The
reaction is stirred at 90°C for 1 hour, cooled, diluted with EtOAc, washed with water,
brine, dried and concentrated to provide the titled compound.

[0607] Example 73
[0608] This example describes the synthesis of

/\HIN\>_H N CF3
‘A a®!
S~ N OH

N A
[0609] Step 1: A mixture of {2-[3-(3-trifluoromethyl-phenyl)-ureido]-thiazol-5-
yl}-acetic acid methyl ester (4.17 mmol), paraformaldehyde (0.95 equiv.) and K,COs
(0.95 equiv.) in DMSO (10.0 mL) was heated at 50 °C for 1.5 hours. The reaction
was cooled, diluted with EtOAc, washed with water, dried and concentrated to give a
residue that was purified by flash column chromatography on silica gel (0 to 6%
MeOH in EtOAc) to provide 3-hydroxy-2-{2-[3-(3-trifluoromethyl-phenyl)-ureido]-
thiazol-5-yl}-propionic acid methyl ester (compound 73.1).
[0610] Step 2: To a mixture of compound 73.1 (1.67 mmol) and triethylamine
(2.2 equivalent) in 1:1 dichloromethane/THF (12.0 mL) was added triisopropylsilyl
trifluoromethanesulfonate (2.2 equivalents) dropwise at 0 °C. After complete
consumption of the starting material (TLC 30% EtOAc in hexanes) the reaction
mixture is diluted with EtOAc and washed with 0.5 N HCI, saturated sodium

bicarbonate, dried and concentrated to give a residue that was purified by flash
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[ 0608] This exanpl e describes the synthesis of N S~-NuN ( CF3 O1A \% &N
N OH [0609] Step 1: A m xture of {

2- [ 3- ( 3- twof2basasezwet hyl - phenyl ) - ur ei do] -t hi azol -5 yl } - aeerius2@sioessaet hy|
ester (4.17 mmol ), paraformal dehyde (0.95 equiv.) and K2C03 (0.95 equiv.)
in DMSO (10.0 nL) was heated at 50 C for 1.5 hours. The reaction was

cool ed, di | utaldnmi dhhorEatGE(aphyv@srsélibavgiei K0 wa6@%, EtAceid hemanash eprovidst (2t o

[ t fi b h h il
o 1o ol P R e LTSRS PSR PR aAel on <112
3- hydr oxy- 2- fl%pﬁcﬁn& &id hieftﬁy!%t@ff&bmpbmﬁth%‘il ] as dMoRhdo] -

t hi azol -5-yl }-propionic acid nethyl ester (confound 73. 1) [0610£2 St ep 2:

To a mi xt ur e[@f1tonp¥tepd: M. 4 splutie ofrreipownsy’ 2|(@t2ﬁ§/|1@ﬁplﬁen THE
equivalent) in 1: /T 1 °
t?l i sopr opill g &e‘f:l‘ﬂi* Eg?m Eesy:(:)flglna 18“‘5951‘&\@%&6&3 ise & Odr%pv;nrhsee at

0 C After CﬁHﬁBﬂl&ﬂ & allOwsdNPtwaedf tot fb@nﬁtéiﬁlﬁdrﬁtgrdfaﬁ(ﬁrsuﬁbd (RHC R0 Yafiid@AC i N
hexanes) the reaction mxture is diluted with EtQAc_and washed with 0.5 N

HC1, sat ur at extesislpasrcomuadp obhs gactigniis guencded BH dindronviss atdélt@in\ﬁé vggter
residue that %%%hepl% .l:tidnegu ref &1@? Qi(tragcg Mé&%@ 03@1%@ goﬁggey%%g Qaé/égﬁj? de

col um chro graphy on sl |ca . OAC T n hexanes
2- { 2- [3-(3- tweid b(bmlblﬁeﬂgtdndd- m’raiemﬂcéntwtc&i thogivt hi @zidlie Bhaglwds purified by flash

|33y kit ) B G BB G
(2.5 nm) wag F[gpmﬂﬁg Jg@tg‘gr&ﬁ éﬁtr&az% fhimmdremaﬂ@ pRRPMEE at 0

C. The reactlon to roo enperature and stirred until
t he starti ng(comgioand @B.3vas consunmed. The reaction is quenched by the

dropw se addjti of water and the re i xture xt.ract ed

Et Og\c The ck)(#aigﬂed Yepdhite ?QWES“"?/\BEE bg&bﬁnglgmd’ﬁ e@dfg @&?&%ﬂﬁ% ed
to give a respgue Johal) %§a4&ﬁlaf§oadmmbftbﬁﬁbundcm y(mommmﬁxomapmn(go to
100% Et OAc in hexanes) to provide 1-[5 é] dr oxy-

1-trii sopr opyl womalieyipesefures foterétlﬁwg)fot |h92¥3|4 czﬂgﬁplhlgm¢%2tdﬂwma@rr@r@ﬂ4y| ph
enyl)-urea co ound 3.3 061 t lopNe Of 12
rrm%l )as a 60% sargiéir%f‘lgl)ur%)tEl reg r‘ﬁ%ﬂ%& ‘%—%ﬁev(%ésasgtd ed%afogo% |or;1q}of

conmpound 73. &a&@ox@é«aﬁmjﬂléd hrid d’ddlﬁcl(léti \Q1tllifth)e additioh@d ati N, AY. ETheAkh@ion
stirring for 1 hour, 4-chlorothieno[3,2-d]pyrimdine (0.04 n’{@lﬁ) was added
and t he r eacHIHIaTAY EHEACHESW IR SHQACHiriedond qoppeniraifd, ip givitaresig that rasuas

i xt ure- s LU aE LR Ve TG PR Rines h BAOMER UL L DR UBRENEE, e
t hat was pud]p‘yinﬁddilny4 proap)aﬂatnsmproﬁd@k(r@ﬁl%thx}@deﬁlyﬂhthazmayll 8-(afford
1-{5-[2-(thi (tarlf?uoromethyl-phenyl) -urea (compound 73.4).

[0613] Step 5: To a solution of compound 73.4 (70 mg) in ethanol (4.0 mL) was
added concentrated aqueous HCI (1.0 mL) and the reaction was stirred at room
temperature overnight. The reaction is then diluted with water and methanol and
directly purified by reverse phase HPLC. The fractions containing the desired product
were pooled and lyophilized to afford the titled compound as a colorless solid.

[0614] Example 74
[0615]  This example describes the synthesis of
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d] pyri m di n-4-yloxy)-1-triisopropyl silanyl oxynet hyl -et hyl]-thiazol -2-yl }
-3-(3 trifluoronethyl-phenyl)-urea (conpound 73.4). [0613] Step 5: To a

sol uti on wb 20@m3e266d 73.4 (70 ny) in ethanol (4.0 nl) wasT/isdasw25340
concentrated aqueous HCl1 (1.0 nmL) and the reaction was stirred at room
tenperature overnight. The reaction is then diluted with water and net hanol
and direct|wepe) i fiStep ly AmumnizegphastubbRdGhrdizh 4 salatibowé comppanc7dd t he

d d d h dt ff dthe titled d
ac & col or | caab guF) a1 CBRebY Sl rotsy i SEiatirtlisdi SR e
synthesi s of o, 4V eaaNiNONEToEBhIIN. ' THe mixtureSs Bbrfden®htdd dndVRe200HIORRARE

PCT/ US2005/ 025340 [0616] Step 1: Ammonia gas is bubbled through ‘a solution

of conpound B8 piepat@Bs KLY fn ginest Aerydroxy2{2-[3(J-tfilbroremetiyhphesyl)-urpido]-
reacti on vessel % tlFen seal eg and he z‘?q at 80 C for 3 hours. The m xture
i's concentra@léa&L q REPIEEMY %(CBH’rpoP?CZ by preparative TLC to give

3- hydr oxy- 2-f0417B- ( Htép 2t wqwmiméfwmwhmﬂune(mbﬂ mnidlj RZDHF §1 9lmi) is

- propi onam de (conpound 74.1). [0617] Step 2: To a solution of conpound

74.1 (0.08 natsieyl LAH 10424 mL of ﬂrLO)Mu sslut@ad@J@Hﬂéohezmam%mlxjﬁms ipheasrdati on
eactton 1's Shedieh Rfi it Q8GR0 i 8 o fihe 010N Ry sllfcg,

vol atiles arNHaemmedzowm@r aﬂeeﬂuﬁﬁdd Rihess tidacan greshied aad tthac ergacrdd iwlth

Et OAc. The conbi ned organic_layers are fi]tered and concentrated to provide
1-[5-(2- aniR&Aq The combined organic layers are filtered and concentrated to provide 1-[5-(2-

- hydr oxymet hy 5n%tlpxtar]p%fi'n 2 et%&l?ltl]ua’z)’ yla 3l ﬁﬁ%gfﬂ?ﬁa%{%l PR qu aurl ea

(conpound 74. se in the ne step 0618] Step
3: A mxtur e(cofnpomiﬂ)MﬁIioﬂsﬂ]fﬁméﬂ mtyrfmlu)se; indthe Inkxirstaphi eno[ 3, 2 d] pyri m di ne

0.20 mol ) and Pl 1.0 ). in n-butanol (1. heated at 110 C
for 2 hours. (ARG T odittw o Aibisae i cesiiond 7 (20 sRgp)ndestrobisnde 2
resi due that g10a8;iRHE (.26 thod 5&1@{@& (Pbase) IHBJ-&ta&th prngg%& hédiaf ati190

obt ai ned was Wﬁsol ved in 2 hanol, treated with solid Na2CC3, filtered,
concent r at ed°Gfet ¥ bourheThp neacfipe drubtsare pm@p@n@l@teﬁéo 'dD@C@SL@%lmetl Fesice thas

O o ot bRl Shhd b S IR Bl BE VR 5 70
methanol, treated with solid Na,COs, filtered, concentrated and further purified by
preparative TLC (10% methanol in dichloromethane) to afford the titled compound.
[0619] Example 75
[0620] This example describes the synthesis of

VOG

[0621] Step 1: A mixture of 4-nitrophenylethylamine (compound 75.1; 20 mmol),
compound 6.2 (20 mmol) and DIEA (20 mmol) in DMF (100 mL) was stirred at 100
°C for 4 hours. The reaction mixture was concentrated to dryness and diluted with
100 mL of water. The resulting suspension was filtered and the solid collected was
washed with water and dried in vacuo to give the nitro-intermediate. To the nitro-
intermediate was added zinc powder (100 mmol), saturated aqueous NH4Cl (20 mL)
and MeOH (100 mL) and the resulting mixture was stirred at 50 °C for 8 hours. The
mixture was filtered through a short column of Celite®545 and washed with
methanol. The filtrate was then concentrated and diluted with 50 mL of 0.1 N HCL
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HNS NCF3 J N [0621] Step 1: A mxture of 4-nitrophenylethylam ne
(compound 75.1; 20 nmmol ), conpound 6.2 (20 mmol) and DIEA (20 mmol ) in DWVF
(100 nlL) weostisszeed at 100 C for 4 hours. The reacti ORCEIUS2ANS@235a6 |
concentrated to dryness and diluted with 100 nL of water. The resulting
suspension was filtered and the solid collected was washed with water and
dried in vathe matgeveas ketracted ovithn FeOAediextml tifieest dnel thiet acmeousnplmsaavhsat e

(100" anaione feast 16 By e padikian R dNENROrE SoGR Rt (5 5o e
m xture vaspiif tefediddhhAHE @ ARNOT TThe ObipaRicOTayeR iIW&E M disinaNddmeshad Wi th

t
nmet hanol . The% [trate was then concentrated and diluted with 50 nL of 0.1
N HJ . 172cM@eﬁﬁﬁ@ﬂO%QwoP@gNSZWm@Qmenﬂih@thﬁ]xﬁlmne[M]m’ﬂmé@t‘bd

the aadit1 bl BRANERETEI SAB 20 4BAE10: HE AR AOBROPRIRINEES & B E. Thh,™

extract ed \gfgt 3 @24 fqumr%@'(a }'ﬁwm Y8Y & HPADirngd HAPESd angi, J=7.8

concentrat in Vacuo

[ 2- (4- ani no}hhéﬁyl4)(9@l(my4=]’ -1121Hh|$0{13(t,21=d’}33§71r21 P pppmAEIMS (ram n&7 1. t Bvipdind

752 809 H N QaD, .400 : 837dJ54
, )11I1)n [/83%#2? ‘Siap '\ﬁz(?kﬁﬂxw% Cojn%"%‘ﬁ (i 2H)( ‘tb( pd7 g

HZ, 2H), 4. %oéérbon%ﬂan&mda%we (@2 1hntdl) id —rfry3THF (2?b'|)mD4Prﬂ/asEkﬂ}f&c( 0/rddm

271. 1 (M++H) Step 2: A mxture of conpound 1.2 (0.2 nmol) and

t hi ocar bo nytmmpemtm mre3q oinutegrpnderian agmpsphige Qng@ ﬁﬂnﬂwo@ﬁhb’km@ne-r oom

t enperat ure for 30 m nytes nder
5-Trifluoro yl((?gl Igo 597138%%%%&?%% vvaast 32 tc‘,lmgeratu{%untﬂ

reaction st 'tHerl‘édctﬁlﬁl Q9 Hbérﬁé@@(ﬁrﬁ’plétd? Dl telactldm;tt@;aabasqneMSatdeezﬁrﬁdv N-
conplete. The reaction m xture was then treated with N, N -

di cycl ohexyBicaciobeny lspdediimide (hdmmel) nd e F%E\E‘P‘glfﬂ’@“‘%ﬁﬂ‘iﬁﬁé‘“ﬁ%@ 4075Pr ed

t 40-60 G, | Y
b o CHR TR Wi

400MHz) : 8 @replrativs , HRHL, toeglﬁe ﬂhe(tstledldd)mpo&naBlH NMRfdﬁDsmmaooMHzlw 8.78. 56
(d, J73Hz,H)7481gI (( 2 r%
(s, 2H) ppn(s BFRES.6h ()1 w@fzs&(s(,wmm-.% fd@sﬁé@wﬁﬂ iﬂ@ @thﬁg thiE),

conpound descygi hes d Dy, SYRY NS &, 9fn,B.09 (72 Dbl AfMS 1) HISAN At Ra) m N
[0623] Example 76
[0624]  This compound describes the synthesis of

NN
N@ 1‘7@
HN A
s (

)

where A' is a 6-membered aryl or heteroaryl group and R? and m are as previously

RZ1)m

described.  These compounds are made according to Example 75 except that

RZ’YHN SN
HoN l A/_(RZ1)m
2

2. Tlustrative examples of suitable R*!'s are found throughout this disclosure as well
as in Table 13.
[0625] Table 13

is used instead of 5-trifluoromethyl-pyridine-2,3-diamine in step
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where A' is a 6-nenbered aryl or heteroaryl group and Rzl and mare as
previously described. These conpounds are nade according to Exanple 75
except t a0 200048686\ | (Rzi)m H2N i s used i nstead of PCT/US2005/025340
5-trifluoromethyl-pyridine-2,3-diamine in step 2. Illustrative exanpl es of

suitable Rzl's are found throughout this disclosure as well as in Table
13. [0625] TabIeRmHN WO 2006/ 036266. PCT/RigaDOampaeBd0 RZI HN 3. Fi nall
Conpound (Rz1) H2N H[HN RF%,, 1 NIW HN H2N/ CF3 S CF3 UNy HH NN
H2ZN HN N F|F H2NHNES®0 F NH HH2ZN C | N N HN C }QN/CISN(] N H
H H2N F | -NN-N-BEN—O—-F—H2N+—FSN——F—NF—HH—H2NH ﬁ N H HN———
N
HoN
0L acd
HoN CF4 S
HoN
HN
H2N F S
L J
HoN Cl
T o
HoN cl S

\ )
H
N\r“
HoN |
0 AN
H2N S \N
IN J
H
N\r“
HoN._ N | N
& n &
HoN S~
W 7
HleNj\
l N@r
V4
HoN o
S
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HZNSL NJ aINHH NN HNN NHN /~HZNSN N HZNNHH\ I NYNN
HZN CI HNIN S I NC N 174 W 2006/ 036266 PCT/ US2005/ 025340 RZI HN 3.

Fi nal Compouna/3266( Rzl )m H2ZN ~HNH / / N N H2N I N PCHUSD05AR6340 N H2N
/' N HZN/ HNIT N\ ST ~-N N HZNNI/ ~~O HZNCNHNN S ~1 CNN H2N N

RZMND . 3. Final Compound
AS—(R
HoN Z "
_FN 0]
o T
HoN \
W~
S \N
N 'N/)

BN
2,

HoN

HoN

N

HoN

N

HoN

el “

|
HaN OCHj3 HNm@

S BN
N OCHs;
! 7
HsN H
|
HQN:©W< HN/\m
N\
P
N §
|
_ Y
HsN N
AN B @
© S \N Oﬁs_"‘
A\ | /) \(\)
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~ - H2NI/ FHNSI - F H2NN H2ZNOCH3 HS I \ ~1 OCH3 \ i H2N N H2N
HN NN H2ZNH H2ZN o~ \OHN N\ S1 NOAS NJ O 175 WD 2006/ 036266

PCT/ US20080Q86&:3386266[ 0626] Exanpl e 77 [0627] Thi s exanpl ecaamsesoshess4a he.
synthesis of H NN _HSNJ NJ[0628] A mxture of conpound 75.2 (0.2
mmol ), 2-chl orobenzoxazole (0.2 nmol), D EA (0.4 mmol) and DVAP (0.02
nmmol) in DVMSO (2 nL) was stirred at 110 C for several hours. The sol vent
was renoved and the resid was purified by preparative HPLC to give the
tltled corrpb‘lﬁ?&. %%300 400MHz): 8°8.74 (s 1H), 8.38 (d, J=5.4

Hz, 2?‘]'j ‘}Hﬁs §xdﬂ§ le%@canS ﬁllg s%ﬂthesis@f 4 Hz, 1H), 7.39 (t, J=8.1
7 8 t,

Hz, d, J=8. 6 Hz, 1H), 7.14 (t, J=7.6 Hz,
1H), 403(t J71Hz 2 : 305( J=(.1 O2|—I) ppnl; EIMS (sn/z):
388.1 (M+tH). [0629] Exarrpl e 78 [0630] e\m | e descri bes the synthesis
of N ~NHNCF3 HNS, HSSI - N\’b

N |N/)

[0628] A mixture of compound 75.2 (0.2 mmol), 2-chlorobenzoxazole (0.2
mmol), DIEA (0.4 mmol) and DMAP (0.02 mmol) in DMSO (2 mL) was stirred at
110 °C for several hours. The solvent was removed and the residue was purified by
preparative HPLC to give the titled compound. 'H NMIR (CD;OD, 400MHz): & 8.74
(s, 1H), 8.38 (d, J/=5.4 Hz, 1H), 7.58 (d, J=8.3 Hz, 2H), 7.48 (d, J=5.4 Hz, 1H), 7.39
(t, J=8.1 Hz, 2H), 7.28 (d, J=8.3 Hz, 2H), 7.23 (t, J=7.6 Hz, 1H), 7.14 (t, J=7.6 Hz,
1H), 4.03 (t, J=7.1 Hz, 2H), 3.05 (t, J=7.1 Hz, 2H) ppm ; EIMS (n/z): 388.1 (M"+H).
[0629] Example 78

[0630] This example describes the synthesis of

N—
RN
HN/\/(S)\H N

S \N

B

N
[0631]  This compound is prepared according to step 2 of Example 75 except that

compound 14.3 is used instead of compound 75.2. 'H NMR (CDs0OD, 400MHz): 6
8.79 (s, 1H), 8.46 4(s, 1H), 8.41 (d, J=5.9 Hz, 1H), 7.98 (s, 1H), 7.50 (d, J=5.4 Hz,
2H), 7.17 (s, 1H), 4.07 (t, J=6.8 Hz, 2H), 3.21 (t, J= 6.6 Hz, 2H) ppm; EIMS (m/z):
463.1 (M*+H).

[0632] Example 79

[0633] This example describes the synthesis of

NN
/\Q/ WNI/
HN
\ Z
7
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e [0631] This conpound is prepared according to step 2 of Exanple 75 except
that conmpound 14.3 is used instead of conpound 75.2. 1H NVR ( CD3CD,
400MHz) : WO 2806/B6%66, 1H), 8.46 (s, 1H), 8.41 (d, J=5.9 IPEeT/UK2005025340 98 (s,
1H, 7.50 (d, J=5.4 Hz, 2H), 7.17 (s, | H, 4.07 (t, J=6.8 Hz, 2H), 3.21
(t, J= 6.6 Hz, 2H) ppm EIMS (mz): 463.1 (M++H). [0632] Exanple 79 [0633]
Thi s exanpl poa3dpcrisies the gyntdobgion obf H ddmpdnd\ LIN (3N Smnol) Ndnd76 WO

2006/ 036266 PCT/ uUs2005/. 4 063 Ste | ution of .conpound 1.1
(2.0 rmol ) HHerart %W@egpg%?iq g%P oFIb dfg %‘%@6@ T“:‘rl)d‘iy'g‘f THEC ?pﬁt P was
stirred at ath 2 TOEE @ hihGed Hd B8n RhOM&LSwWAR @hﬂﬂg&)smr@m@knymtﬂw

(gas). The re ulting mxture was stirred at roomtenperature for 10
m nut es andwasstirestt ataded ttmpfgabuee for rlésmuut@s talhﬂhconcmgatghtq gived tggidue that

t h t aph
P ban ¢ nor panhed By Fhobct:e Lot Snistanain g Siveiia LRGeS kY lens o
400MHz) @ 8 Zargmrmadﬂt&m-basymsfe} (c&nﬁmﬁldes) 2)2h9 95% yRld.t'H JavIiRl (62130214)
1.43 (s, 9H ppm EIMS (mz): 296.1 MF&QH)@ 0635] Step 2: A solution of

conpound 7940Q0NIHzE5 o5 Ymadhid), FeAthy,l J=7oldH ge (EnvaV)l h 2Entlehe(s 2500 nl)

was stirred at n The sol vent was renmoved and the residue was
dried in vatbd ﬁﬁ%%@ 28%51(%42 ﬁét hyl -i sot hi our ei do) - phenyl | -

et hyl } - car bg}gs@ am%}ﬁ@ﬂ tax Qélﬁl%n %&&ﬁ%&lﬁﬁﬂmoﬂs #m3)) and ripEl iddadd w0
yield. 1H N % 8 7.4 Hz, 2H), 7.28 (d, J=8.3

Hz, 2H), 3.80nqliin @ﬁmni(lﬁ-ﬂ mlzmas spirggd a( $#0°Qevernight | The-olvent Agag moyey ppm

ol )1 st R Ry a8 g fR B -ISO%F?%*HW T (s

M) was sti efheH-aibabiil 2Gidl @ft-Bhtyl®stes (condpirmd T3 it quastltatwmymdid ARONMIR
resi due was d| luted with 20 rnL of water. Subsequen%l_i61 he sus ensi on was

filtered an€CPsDwWHIOMHzYI5 440éS Srdshda 21@@&@&(@» &3 2w 3 aﬁd -bt her,
dth d d
Sinhydrg?qui“rﬁ%z%#iﬂr%\-‘/ C@I eﬁﬁnlg P {é%;% (3?{%%?8}* car b(glr/ﬁ)c 3§8|10(B{Ierlfl) but yl

ester (co pl 7%41) 3‘ m&ﬁ?{myé ef domﬁ.drmﬂam:mﬁsma) mmmhhym& (7175(5
1H), 8.60 (s 1H) , d. J=7. I—P &E%fﬁ%h
Hz, 1H), 7. ZEnd), zed(l‘?azc% n@n@én( éloxm 1531ﬂe)9we%8tlffﬁd7atio 9 02“562 (t,

J=7.1 ke, ZITt)ne S%i\%%t (v§as ?é}ploxféammd the residue was diluted with 20 L of water.

Subsequently, the suspension was filtered and the white solid was washed
sequentially with water and ether, and then dried in vacuo to give {2-[4-(4-oxo0-1,4-
dihydro-quinazolin-2-ylamino)-phenyl]-ethyl}-carbamic ~ acid  tert-butyl  ester
(compound 79.4) in 52% yield. 'H NMR (d6-DMSO, 400MHz): 6 10.77 (s, 1H), 8.60
(s, 1H), 7.92 (d, J=7.3 Hz, 1H), 7.59 (m, 3H), 7.35 (d, J/=8.3 Hz, 1H), 7.12-7.20 (m,
3H), 6.86 (s, 1H), 3.09 (t, J=7.1 Hz, 2H), 2.62 (t, J/=7.1 Hz, 2H), 1.34 (s, 9H) ppm;
EIMS (m/7): 381.2 (M*+H).
[0637] Step 4: A mixture of compound 79.4 (0.5 mmol) in anhydrous HCI in
dioxane (5.0 mL of a 4.0 N solution in dioxane) was stirred at 60 °C fox 1 hour. The
solvent was removed and the residue dried in vacuo to give the amine intermediate. A
mixture of this intermediate (0.2 mmol), compound 6.2 (0.2 mmol) amd DIEA (1.0
mmol) was stirred at 100 °C for several hours. The solvent was removed and the
residue was purified by preparative HPLC to give the titled compound. 'H NMR
(CD;0D, 400MHz): 6 8.75 (s, 1H), 8.39 (d, J=4.9 Hz, 1H), 8.12 (d, /=38.3 Hz, 1H),
7.75 (t, J=1.8 Hz, 1H), 7.45-7.52 (m, 4H), 7.37-7.41 (m, 3H), 4.05 (t, /=7.1 Hz, 2H),
3.11 (t, J=7.1 Hz, 2H) ppm; EIMS (m/z): 415.1 (M'+H).
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EIMS (mz): 381.2 (Mr+H). [0637] Step 4: A m xture of conpound 79.4 (0.5
nmml ) in anhydrous HO in dioxane (5.0 nL of a 4.0 N solution in dioxane)
was stirrwo 2ae6/8626& for 1 hour. The solvent was renove@Caru$2e0§m233e6i due
dried in vacuo to give the amne internediate. A mxture of this
internediate (0.2 nmmol), conpound 6.2 (0.2 mml) and DIEA (1.0 nmol) was
stirred at [(¥38C f dExanapker8| hours. The sol vent was renoved and the

resi due was rifi .by pr rative HPLC to give the titled conpound. 1H
NVR (CDBOD,[%B@ME&PSSX&I;E%F%CF@WF S%‘?%m(g‘!, J=4.9 Hz, 1H), 8.12 (d,
1-8.3 Hz, 1H), 7.75 (t, J=7.8 Hz, 1H), 7.4H-7452 (m 4H), 7.37-7.41 (m
3H), 4.05 (t, 1=7.1 Hz, 2H), 3.11 (t, . 2H) ppm EIM5S (mz): 415.1
(Mt+H). 177 WD 2006/ 036266 PCT/ US2Q05/ 40NI [ 8] Exanple 80 [0639] This
exanpl e descri bes the synthesis ¢ N N N SI --N N [0640]
Step 1: [0641] A mxture of 1.0 n of ‘
3-(4-am no- phenyl ) -piperidine-I-cafboxylic acid tert-butyl ester and 1.0
mol of thiocarbonyl diimdazol 84AXp nl of dry THE was stirred at room
tenperature for 30 m nutes under lan%atrmsphere of N2. After stirring with
1.0 mmol of diam nobenzene at enperature for .30 m nutes under an

at nosphere of N2, the reaction mxture was treated with 1.0 mml of DCC and
t he resulti‘?ﬁj‘o]ﬁ xt¥eR bas stirred at 60C for several hours. The sol vent
was renoved th j,Qu i red j {ilkfe-1-Lar8bV8;
324 o no- Bty ) - BESLHEE AP bt of S MR Rl PO ound
80.1) in 55%iditett-tutyElekBr amd 1 D) mnd Bf Zhio¢dvbertyjdiinhidazrdd irSl @ pnl2 of AOGABIF A

m xture of 0.5 mmol of conpound 80.1 in 10 nL of 4. ON HCl, in j OXape was
Ctirred ot BUESTBRY £ pooRREG Ry Fon Al By s 48 FERhEl g Sy | o
in vacuo tos@i¥e Wi 10 8moR bt BRmiAJIMRNRZR60H daRberdudd for BA-mMinpRE vdie- 3- yI -
phenyl ) -am ne (conpound 80.2) in quantitative yield. EIMS (nz/z): 293.1
(MH+H) . [ 0ea4imsSpheredf N2085paconinik e was treated witth| 1.Gmnedd igh agd the 0. 2
mrol of co

%Hﬂ%g%%xgure was stirred at 60°C for several hours. The solvent was removed and
the residue was purified by preparative TLC to give 3-(4-amino-phenyl)-piperidine-1-
carboxylic acid tert-butyl ester (compound 80.1) in 55% yield. EIMS (m/z): 393.2
(M*+H).

[0642] Step 2:

[0643] A mixture of 0.5 mmol of compound 80.1 in 10 mL of 4.0N HCI in
dioxane was stirred at 60°C for 1 h. The solvent was removed and the residue was
dried in vacuo to give the free amine, (1H-benzoimidazol-2-yl)-(4-piperidin-3-yl-
phenyl)-amine (compound 80.2) in quantitative yield. EIMS (m/z): 293.1 (M*+H).
[0644] Step 3:

[0645] A mixture of 0.2 mmol of compound 6.2, 0.2 mmol of compound 80.2,
and 1 mmol of DIEA was stirred at 100°C for several hours. The solvent was
removed and the residue was purified by preparative HPLC to give the titled
compound. '"H NMR (CD;0D, 400MHz): § 8.72 (s, 1H), 8.46 (d, J=5.4 Hz, 1H), 7.57
(m, 3H), 7.49 (d, J=8.3 Hz, 2H), 7.43 (m, 2H), 7.34 (m, 2H), 5.16 (d, J=11.3 Hz, 2H),
3.58 (m, 2H), 3.10 (t, J=10.0 Hz, 1H), 2.04-2.17 (m, 3H), 1.92 (m, 1H) ppm; EIMS
(m/z): 427.2 (M +H).

[0646] Formulation of Compounds

[0647] The solubility of poorly soluble compounds are improved by making them

as acid salts. Illustrative examples of such acids include methane sulfonic acid and
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and 1 mmol of D EA was stirred at 100C for several hours. The sol vent was
renoved and the residue was purified by preparative HPLC to give the titled
conpound. wWOHoMWR6(6€D30D, 400MHz): S 8.72 (s, 1H), 8.46 @dT/ub2@5423329 1H),
7.57 (m 3H), 7.49 (d, J=8.3 Hz, 2H), 7.43 (m 2H), 7.34 (m 2H), 5.16 (d,
J=1 1.3 Hz, 2H), 3.58 (m 2H), 3.10 (t, J=10.0 Hz, 1H), 2.04-2.17 (m 3H),
1.92 (m 1HitrppacidEl S8lubilitn/of) thek? CoRpéuvids Hjan P @ddifiomdlynithproveth byf the

Co d 0 47 b of I bl d i db
mkE gt herfeaongt paslteenrahding pebly ich BahirRes AL R e ek EB e >
met hane sul fpRiGHGHRI f aPGorlyl 7HIMR 2006HARER66f RET/ HSROR5iHREB4R imeiddei ©

acid. Solubility of these conpounds can be additionally |nproved by the

addi tion of 1&%13@%/6®%y, eir%{éﬂ‘quﬁﬁﬁ,ag@fht?sS%LﬁQ%/é?; 5tnsespe@relih @f PR,

T et UMTA0E BRSSP B0y By

respectivel yrfi efdﬁﬁ‘)ﬁn@soluﬁﬁ@ 400 and water. The pH of these formul ations
can al so al so be varled to |dent|f a range for optinmal solubility. [0648]
Tar get I\/bdu[%f‘ﬁbn od nu mce were subcuntaneously injected

into their em'z Wit e t ihd 98lnk wit
(Becton-Di c ns n) uman ﬁ@%wr%’a% tutﬁa%%ogs Aééctﬁg% 50{'}{ to groyvl%lo 400
mB. The tunmnaxbe‘ﬂn-mm reelie angrs®% Matrigdi t%ctom&ehnmn)acﬂiumastﬂ@ﬂldﬁ of
SPD or vehicle (Sig rich) (orall enous

ingr
i ntraperit oR&A$ er men lﬁg’éiilt‘bééo‘i’ iterg yo%é‘i‘lﬁ;t’ s%ﬁ?)é‘lmﬁlfo%@mﬁ%‘ﬁe Vesfe then
anest heti Zegat RJeﬂoqnt ‘351%5}11%;131%1 o QPb G %ﬁ&lept{s;gtnwma@w &gy, f i ced.

The HCT- rs wer e excl se romthe mce, pulverized using |iquid
ni t rogen- Conitnaulenotmllyt(armarapbrpmallm Arh@refsbalsem fimezemnts pos$ti dpse.dmrvetwergen.

Tunor |ysates t he d sanmp Ies ysis
buf f er . [06@%?13 B’/Fedo@é%ié @@“Eﬁ“ﬁé‘%ﬁlﬂ?fg gty V&?Céglﬁe‘ﬁv ﬁﬁ??‘k t he
protei n contERihali RBreOéxcidg HrymatheSmiRs pdReardd agﬁlg b3qued Inﬁfdg@ﬁicbbréd
detection. Twenty-five mcrograns of protein was | oaded per |ane on an

SDS- PAGE gefmortpr m@m@e w@délaslsér@afpramelmua@nxj@lge@l Cempplybyeewpie migdedrenad ont o
ni tyocel | ul ﬁ\ﬁﬁug%gae plesatp %%I&Hﬂ) antl -H stone H3 and

anti - phosph ohe I'es bot h from Cell Signaling

Technol ogy) [d686p1] deéfblﬂio]io be fraipbﬁiseDQﬁﬁksﬂs ubly eWestbA6 DAttidgX theuproteiher at ed
Dose (MID) 1s defined as the dose at which the nouse is no gf()n ger able to
function nofPREERAtIRRT the desales asedptariningd b Folerigiing defertions iy ety Jiveeq.

body wei ght Hbaggl)ﬁgr ol i 1%&%&%@% WESBS TN dEdgei"C(P%t‘éin'ngéle

wei ght and random ze nto groups prior to belng dose
conmpound, byeparated by gel electrophoresis, blotted onto nitrocellulose membranes, and probed

using anti-Histone H3 and anti-phosphorylated Histone H3 antibodies, (both from
Cell Signaling Technology)

[0651] Maximum Tolerated Dose studies.

[0652] Maximum Tolerated Dose (MTD) is defined as the dose at which the

mouse is no longer able to function normally and is determined by either significant
toxicity (eg. body weight loss) or mortality. Mice (nu/nu) were sorted according to
weight and randomized into groups prior to being dosed with a test compound, by
oral, intravenous or intraperitoneal routes. Escalating doses of a test cmpound were
used. Animal weights were measured daily for 5 days and about every 3 days after
that until the animal was removed from the study due to body weight loss of > 20% or
any alterations in physiological function that would affect normal function. Clinical
observations were performed throughout the study to note any toxicity and mice were
monitored until the end of the study.

[0653] Efficacy studies.
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oral, intravenous or intraperitoneal routes. Escal ating doses of a test
cnpound were used. Aninmal weights were neasured daily for 5 days and about
every 3 dapo@itserss t hat until the ani mal was renoved fPomusb@sseisdy due to
body weight | oss of > 20%or any alterations in physiological function
that would affect normal function. dinical observations were perforned

t hr oughout 0654t udyuho miakewarey sibeuhtahégushnthjedted inver theirnpini t Bardd witht i |

bCT/ US2005/ bemanalCT- 11kl ol 06 Aida b G ionadiieDos Lyman; BEFedSi nt o
their hind E.{n%}g wWird BlioREdTR) C%}dgrtol 160-960 hinangne 0% Mabdarid8 mice were then

(Bect on- Di cki nson). Hunman tunors were allowed to grow to 150-200
mB. The t usither e mgadmuthDa of etest @impvand girvevehagle agnireli sTheatinanr of a

d d h
b w at oL BimeioRs R f ofR Der Ry o D b e SR RRE B sl R Cndrs™
vol ume (M) ;getRiinBE dollfne Mdnt?s d8eHAhE® Frofd e eduakion ({?\)/2 Vf?‘—gﬁtWe@hts dthe

m ce and their respective tunor volumes were neasured tw ce weekly until
the ani mal theamiceeandvhelir frespretiveetuston dpluneist were heasaredewidreweekhpsntl thedy

wei ght | oss of reater than % or, a reater than 2000 mm8B.
dinical ob&&maL} aéﬁgmovﬁf Olﬁ‘etg‘? Sﬁﬂﬂﬁdﬂfhﬁfgﬁ‘ij’%ﬁhe{% ag £ pegy r}i‘ﬁoﬁscﬁtal ly
lasted for BRated tffh 8e%oral fuftortvofumd BicateRlthdnPOGUEIA’E 00ligiEaltdbSerl i
cells. Tunor volune increases were conpared to ative (vehicle) and

positive comereoﬂ)fs*formed(ﬂ@:mlég@t th@rﬁ@lrtd}’gwmhhlsﬂﬁlﬂﬁ b\slegtfﬂr W’G J0 daggaftemtheul at ed
fromthe equatl 9 % %tv tgll L{umor cells. U?Rﬁlgl\r’ g{)llﬂ%) 1nc%eB§%Wer¥%l Hﬁ:ﬁ]iq]o X

100, where 4lnL and = ¢con or ve r ou e tunor

vol une for h@gdﬁvgr(waaey\@rsd p(ssi@&d Yor@ALr Perdettagd tugedr grodti lxﬂliﬂﬁtl@{ (BGDt he
adm nistration of the |ast dose of conpound. Survival pI ots (Kapl an- Mui er)
were al so pe@s fcdpw@@dtf@or@xwmnmé(twa@lt elame (T s ipRppY ¥PIUTEYEBHPT VRPmE we

have descri enbodi nent s f t hi Vi i rent
t hat our gﬁ & %r@%@% yre%tg’eghg ugol‘rﬂmt(a r%(\?/r}tc? ! O?B’%gfr%%e IJOB |1rgr}éen aI‘hat
utilize t hevﬁmméou&dS)oﬁndgrﬁﬁpmems obudllyi sieteﬁnemtll an.defined etﬁmée aftet mel | be

appreciated that the scope of this invention is to be defined by
appended cl administeting of thedpst Wpse efirompound.f $W§?%B@F%@§?P£antl}4§{er)h‘@f§ a]é@e n

repr esent ed f 6/ 036266 PCT/ US2005/ 025340 CLAI MS
PQM%%% t8 xﬁﬁ% | Segﬁ)atéﬁpot\égr\ggﬁ

What is cla ated conpound having the structure: L1-Y L2i
Z X1 1 [0655] While we have described a number of embodiments of this invention, it is

apparent that our basic examples may be altered to provide other embodiments that
utilize the compounds and methods of this invention. Therefore, it will be appreciated
that the scope of this invention is to be defined by the appended claims rather than by

the specific embodiments that have been represented by way of example.
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R1-{( X2 NNR2 (1) or pharmaceutically acceptable derivative thereof;
wherein one of - - - - . is a double bond, as valency permts; Rl and R2
ar e i ndepeoderwdsyehydr ogen, hal ogen, cyano, nitro, or amCaluspévaezsso

het eroal i phatic, alicyclic, heteroalicyclic, aromatic or heteroaromatic
noiety; one of X1 and X2 is S, the other is -C(RXl)-; wherein RX1 is

hydr ogen, hal ogen, cyano, nitro, or €@nABMS phatic, heteroaliphatic,
alicyclic, \g eroalicyclic, aromatic or het er oar omati ¢ noi ety; L1 is a 2-8
atom hetero ﬁ?‘p‘ﬁ& aiped fSnker having at least one N, 0 or S atomin the

het eroal i phati ¢ FRiRAOREGpduAdinavig hdstdkime:het eroal i phatic |inker having
at least one Natomin the heteroaﬁl phatic mainh chain; Y is an alicyclic,

heteroal icyclic, aromatic or heteroaromatit lzmzety Z is an aliphatic,
heteroaliphatic, alicyclic, heteroaljcy I ic, aromatic or heteroaromatic
nmoi ety. 2. The corrpound of claim_] erN in any one or nore of the
follow ng groups, the recited vari 4&0 yot occur sinmultaneously as
defined: (i) L' is -OCH2-, -CHO, (Rf\’CH 4 or -CH2ZN(R)-, wherein Ris H
or G- salkyl; Y is phenyl; and Z is a (3) 10 menber ed cycl oal kyl ,

het erocyclyl, aryl or het eroaryl (1 '-Y is - NHCH2CH2- phenyl or

- OCH2CH2- phenyl Ormh@rrn@epgca@(y @es\ﬁéﬁanglﬁf% H, Cl-4al kyl,

Cl- 4hal oal kyl or al kyl nd RX2 when X1 is
S) are |ndependen%3[y roggeny ﬁaladgggigjoggﬁl%ls%n%?eﬁ%}sﬁ) L' is - OCH(R) -

- OCH( R) - C1- 6al ky [lIf‘)ancirR2 d&perﬁlznﬁjah}@rbga(n;hmﬁgen wiyen@ niro,oridn aiphated, kyl |

Cl- 4hal oal kyl C s H. aljphatic het.er oal i phati c,
alicyclic, h?é?rg?lggrﬁ’fiw@ E%/tBW&PW,CE{STarW@?%‘fB%l? f“ioéﬂau?néﬁ]l%y’z are 181 WO
2006/ 036266 PCT/ {3200 %1043%0 | 1s &aGHe Qtfek QQaJd(RX‘S)Ub@héﬂéﬁlt RY' phenydrogand L2
is -OCH2- or -0S02-; and Rl and Rx1 (or Rl and RX2, when X1 is S) are

i ndependentlh%logwdraygmn nitewl, oeyeAn caliphhticy| hetgroeljphatici elicyekic. \eterealisyeicl i s
A, X2 is S, Rl. Z are independently optionally substituted
aryl, car boU§PRAEC 8’?1%ér%?983918&n%t%cycl ic heterocycle; and LI is-WN=CH
wherein Wis 0 OL1 NR, 2:8h& 681 etdRohlsphikic Ghker Hagdng(#n1éasnbid N, O or S atom in
C3_8cycl oal k(en)yl, aryl, hydroxyCl_o6al k(en/yn)yl, C3_8cycl oal k(en)yl -

Cl_6al k(en/@ﬁﬁ?ﬂer@hphﬁwmalp\ﬁ}?alﬁelther R nor Rxl (or neither RL nor RX2 ,
when X1 is §) i SLRy . B Oartm%eteroahphauc linker having at least one N atom in the

heteroaliphatic main chain;
Y is an alicyclic, heteroalicyclic, aromatic or heteroaromatic moiety;
Z is an aliphatic, heteroaliphatic, alicyclic, heteroalicyclic, aromatic or

heteroaromatic moiety.

2. The compound of claim 1 wherein in any one or more of the following groups,
the recited variables do not occur simultaneously as defined:

i) L! is —OCH,-, -CH,0-, -N(R)CH,- or -CH,N(R)-, wherein R is H or C;.
galkyl; Y is phenyl; and Z is a 5-10-membered cycloalkyl, heterocyclyl, aryl or
heteroaryl;

(ii) LY is -NHCH,CH,-phenyl or -OCH,CH,-phenyl; and L% is~C(R)=N-O-
, wherein R is H, Cj.qalkyl, Cy_shaloalkyl or Cz¢cycloalkyl; and R! and R®! (orR! and
R*?, when X' is S) are independently hydrogen, halogen or C;.4alkyl;

(iii) L' is —OCH(R)-, -OCH(R)-C.¢alkylO- or ~OCH(R)-C;.salkylC(=NRy)-
where R is H, Cjqalkyl, Cj4haloalkyl or Csecycloalkyl and Ry is H, aliphatic,

heteroaliphatic, alicyclic, heteroalicyclic, aromatic or heteroaromatic; Y and Z are
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wherein QL is -(CRIARIB)nC=C- (CR1\R B)tRI ¢, -(CRI ARl B) nC=C- (CR1ARls)tRlc, -
C=NORI D, or -X3RID wherein mis an integer fromO to 3, t is an integer
fromO towb,200620362653 i s a dival ent group derived from areriuseos/j023et ane or
a C3_4carbocyclic group; @ is -(CRI AR B) mC=C- (CRI ARI B) kRI E,

(CRI AR1s) nC=C- (CRI ARI B) KRI E wherein k is an integer from1l to 3 and mis
an integer feﬁﬂﬂb}ﬁhdn@lljﬁsulﬁl&dﬂ@ph&y—l (BRIIARS BPARIL,Cor whdOai;rant R sind R ioeger

fromO to 5 gnd the att int to Rlc is t rouhacrbon at om of
the R C grokp:angdier W?F&A%d‘rﬁo epgndently, rPFB'élf)%%'?B ﬂa[l?%p%'_g) c?}k 1 6al kyl: Rc
is an optionally ﬁybﬁtllg%ﬁw Rk Ot aSCer?owcs iR rig ¥ fused aay
bridged bycyclic ring or a spirocyclic ring; RIEis - NR RID or -OR1D;, RID

is RF, -C m@e@&ﬂemlﬁomaﬂy Gubg)tNeR1FEYR carbasgolR( &L Symembgred r@mmwhc
wherein R F H, Cl R 10 I 10
rrenbelred heth:g?sf’BWE F% %W @%ﬁrﬂ% )cl)?l)o W#‘(Egln IE)HX? when
Xlis §) is m%ﬂs&%hdﬂ@ycl@im@h)ylsaﬂ?l/dﬁ}ﬁlﬂmClQﬁik@ﬁﬂfh)Yngsai’dwﬂk@h)yl-

1S -

Cl_4al koxy; LI 6al kyl -NHC1_6het er oal kyl or
- OC1_6het eréélekly(en/wl)}’lspr@yﬁll oaI kyl, aryl, heteroaryl or heterocyclyl; L2-Z

-X-R' wh X d R'
: : C3 10cycF(r):I k}ﬁ' ﬁol 31/21@ Mﬁ]ﬂeltf’ Q)R| Cﬁ%‘:\? SO§O) is QH%: @1

pheny eny
phenyl C2_3alWteidth; (V||) one of X1 and X2 is CH, the other isS;, LI is

-NR(CR ) 1_2- - wh R dr 4 | koxy,
OH, (NHZ) or - CT%Q kyt NL‘%R R )Rcer‘cgzcﬁﬁ Bﬁ@?ﬁa@?ﬂl{ B@n?sép(ﬁ‘nﬁ@?ﬁfen;ry
furanyl, pyfd% iﬁw Ry LiayIp Ré’r[efn]%Ci% nm'tégef’ﬁ%ﬁw'tw tnyaﬁzﬁt@g/ér fro%mwb-yl

thlazolyl nap yl, bénzot B en nzot-ur an I ndol yl',  quinolinyl,
i soqui nol i nyhdof isiuidivakat propb; dehﬂecﬂfrom azSﬁBM—I@Setanqcﬂ o8}-boptbocy GEENOGS

20061 036286 PCT) ZO%SH@g G TR AR D R hRSTon Pl ok or
Cl_4al kyl; fiﬁ 14 aR e 252 ot Bto 8 1 RLDEH irtSzcPRVM ORESinE RXA i's
hydr ogen, Cl_4 or eng(l %ptl onal |y substituted wi th hal ogen,

(hal 0) C1_4al kyl @ (sheﬂ:BbABi YRk whgrein tisian intgger from (im 5 md@ga@@hwm or

- SC1_6al kyI il .R s dro Cl 4 1C Y il s yl . L2-Z
is a Cl_ 2’8\%} atléirt oéléﬁ %ﬁ%ﬁ@%f’é&%ydr%& bonelg R op@?{;ngﬁ y

i ncluding - P}Riepaﬂ&iantl?pl}l asrald wakyhs RI'E Uk edn WopttonBY O@ibsﬁﬁlltddOXMn aromatic
C3_8cycl oal kyl ; C3_8cycl oal kenyl , Cl_4acyl phenoxy, . phenyl enylthlo

4. The conmpoverRPCH¢iccriagnd J_fuwdvpmbrlflﬁ@ BYGlie aing: on. A SpirpEySLip Ting: LIQ Z RXi

Li-Y"L2. 2 SuRlaydl - NsRD. @S0k NIFRG- 26 RIFNIRS, RR2 -C(=0)N(R ), - SO,NR' ), or
—CO,RF, wherein R is H, Cyealkyl, (CR*R®)(Ce.10aryl) or -(CR™R'®)(4-10
membered heterocyclic);

(vi) one of R! and R* (or one of R! and R*?, when X' is S) is hydrogen, the
other is hydrogen, halogen, C;.salkyl or Cj_4alkoxy; L!is —-NHC, ¢alkyl, ~OC,alkyl,
~NHC.¢heteroalkyl or —OC;gheteroalkyl; Y is cycloalkyl, aryl, heteroaryl or
heterocyclyl; L%7Z is —=X-R* where X is —-NR-, -C(=0)NH-, -NHC(=0)-, ~-SO,NH- or
-NHSO,- and R* is Cs.jocycloalkyl, morpholinyl, phenyl, phenylC;4alkyl or
phenylC, salkenyl;

(vii) one of X" and X? is CH, the other is S; L' is -NR(CR*);.2- or ~O(CR¥)1.o-
wherein R is hydrogen, Cj.4alkyl, Cj.4alkoxy, OH, NH; or —Cy.4alkylNH; and R*is H
or Cyalkyl; Y is phenyl, thienyl, furanyl, pyrrolyl, pyridyl, pyrimidyl, imidazolyl,
pyrazinyl, oxazolyl, thiazolyl, naphthyl, benzothienyl, benzofuranyl, indolyl,
quinolinyl, isoquinolinyl or quinazolinyl, 127 is —SO,NHC; gcycloalkyl, —SO,N(Cs.
scycloalkyl),, —C(=0)NHC3 scycloalkyl or —C(=0)N(Cs.scycloalkyl)s;
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5. The compound of claim1l having the structure: O W-~Alky.Il,L2 R W1
yALKL Y. L~ IV~WB~Z Li Z NZ X2/~ X2/ "X2 % XNR2XNR or XNR
wher ei n WL0i280d036266 NRW , where RW i s hydrogen, ali phatipcy/usetosooessho phati c,
alicyclic, heteroalicyclic, aromatic, heteroaromatic, or acyl; and Alkl is
a Cl_6al kyl ene or C2_6al kenyl ene noiety; W2 and WB are mdepeg?ently
absent, 0, NRW mils)hydrhEMCMdg\m nitwh enr éC RWkiys (mpdlfc?éeﬂnd ii$)ﬁath'ec

e o e R S A B S 1  BAPbhn BEFRATY SR ©

het er oal i phajif, haﬁlgeﬁyeiamcl !aﬁkﬁr&a(hm‘éy@ll dafkox$ DRt LIGROY _salkidt, er0@Y QNGi-i C;
with the proviso th are not each absent and at |east one of

and W8 is NRW@?CMMRVWMAQIH %rls mogfalkéhmbﬂegh}eﬁc}%\f ks Rheayk %ﬂa%ﬁa

present on Al k qn.a het.er | et Q. claiml
havi ng t he Stzlal%gfa%/tgra?e PLA &zfu@?q%lyﬁyﬁc n? &EZOP}IBH@I}Q %@&i@gfiI\IRJ{R !\%P%or SD
| NJ; 183 m@l@nﬁls@&@aﬁ@d REH MEROQBIKORH B ey Vbakel, KT kARloakkennl (Z.ja0y8 as
defined in claima1, is 0 orr NRW, where RWM is hydrogen, |ower alkyl,

| ower het er oplRPKY ;&xeyylorwé@éﬂ&u@yl -(alkyl)aryl, - (alkyl)heteroaryl or
acyl; and Alkl is a substituted or unsubstltut ed Cl 6al kyl ene or C2_

6al kenyl ene chain wherein up to two non-adjacent nmethylene units are

i ndependent | ¥. opTh@B@hbcyurrd&ﬁIcMﬁrﬂ mvlng@he@)mcturemz- -C(=0 (=0 -

-C(=O NRLI A-, -OC(=0O-, - RLI A-, -ZR bANRLI B-, 1NFQLIQNRLI BC( =0) -
“NRLIAC(=O) -, - NRLI ACO2-, C(:O) 1TB2, - HEO) - 08 - NRLLASO2- ,

- SO2NRL1A-, - NRLI ASO2N r NR LI rein each
occurrence of RL1A an R |B 'S |nd pelhde tly hydr@geh, 7ﬁ)vver al kyl, | ower
het er oal kyl , heter ocycl m heser 2 ororacys Ahe. corrpound of
claim1l haV| ng the structure OO L11-Y-N _~ &R LI~N'QR Z RWR R S N
or Nor S Nwherein L1, Y and Z are as defined in clalml & is absent, O
or NRZ; and

The compound of claim 1 having the structure:

O

L

i MKiy - 2 R Ay L L2 We

/Y\
4 f* § fg S l/i

wherein W' is O or NRWl, where RV is hydrogen, aliphatic, heteroaliphatic,

9

alicyclic, heteroalicyclic, aromatic, heteroaromatic, or acyl; and Alk; is a Cyalkylene
or Cy.galkenylene moiety; W2 and W are independently absent, O, NRW, CRY'RW? or
NRWCRWIRWZ, where RV is hydrogen, aliphatic, heteroaliphatic, alicyclic,
heteroalicyclic, aromatic, heteroaromatic, or acyl; and RY! and RV? are independently
hydrogen, aliphatic, heteroaliphatic, alicyclic, heteroalicyclic, aromatic or
heteroaromatic; with the proviso that W? and W? are not each absent and at least one
of W2 and W? is NRY or NRVYCRY'RW?; or RV! taken together with a carbon atom

present on Alk; may form a heterocyclic moiety.

6. The compound of claim 1 having the structure:
2 2
W1/Alk1\Y,L\Z W1/Alk1\Y,L\
]
U
N/) or S N/) ;
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RW and R& are independently hydrogen, |ower alkyl, |ower heteroal kyl,

het erocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl.

8. The cowpawwh3iefescl ai m 1 having the structure: 0 RAB ROA/US2008/0X53MN~Z L1~Y
N LI SNRR2 R R\ RM RR2 N or S wherein L1, Y and Z are as defined

inclaiml; and Rw2, RWB and RM are |ndependentl}/ hydrogen, |ower alkyl,

| ower het er oal kylwhelmhérp‘{f;amti;ﬂ areasyllefmehbﬂneﬂa;mrylw 51O acR owherh R c@?rpound

of claim1l aV|n thest cture: 2.J2-J\ 7..L \ZL1JU Z S
N (RYi)9 N IRMgF aligy oW heligdh s Rabes0 %&7%@‘2@9&%’/"025340 wher ei n
q is an int ll’icrt 1 ér aéyl; Aﬁd?(ils £sdsana& safsmedinited C| gdlifidne ). J1,

J2 and J3 are |ndepen ently S, N, NRY1l or CRY'; wherein each occurrence

of RYL is alitepeemteriinwhemdinogess, twel nop-adjsenemetilyleps unisy §ie indeperdestly yi |
al kyl)aryl .or al et Y NRY2RY3,
g:( 03/ N??YZBI%%@ ygr Bﬁxec} Q’b\(ﬁ{ ?ﬁlﬁfboz' %65 @%ﬁ !\f(gk@l)'\\% é%( %%er ein
each occcur peps®) pIkLR’MZ_m’dANRW‘" jiNRII“lﬂHRé‘r‘F by -le’dt“dgﬂh)- M/oé‘fC(ai kyl,

| ower het eroal kyl het er oar I)ar al eterparyl or
acyl, or RYNRyrﬁl\d:@@l‘zl%Lk%ﬂ S(&éébhé@zwlﬂg nr$¢f4 LIQ én%) tSQZW#%FrXt hey

are attache farm LGAm%;Hg ma m@ nd of
claim8 hawgn’ggt’h Ial\ﬁ?uct ure(?élﬁY?L&T\iB%&ﬁ%g(}ﬁ 18 éﬂ%&Léﬂégfl S S~
NIl or (S Ndydrbeh, 1bNdr hlkyl, 1dsder h'EEEi'oaihyﬂphetBrbcgélyb laml,rheierbmyl ocpcyhe
structure: (RY 44 (RY1)9 X 4

7. The compound of claim 1 having the structure:
O 0]
Z Y. 4
W
S X R"2 A R"2
L J ()
~
N7 or S” °N ;

wherein Ll, Y and Z are as defined in claim 1; G, is absent, O or NRGZ; and
R"? and R are independently hydrogen, lower alkyl, lower heteroalkyl,
heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl.

8. The compound of claim 1 having the structure:

W3 W4
R R o

1/Y\ )J\ >< L1/Y%N/Z
S RW2 RW2 (/fN RW3 Rw4 RW2
N/) or S N/) ;
wherein Ll, Y and Z are as defined in claim 1; and RWV2, RY3 and RM* are

independently hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl

or acyl.
9. The compound of claim 1 having the structure:
—J1 1t
Pz =z
L’/J@ z L1/J£2)/ z
s N (RY1)q / N (RY‘l)q

N or S N :
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2L1L2 L, L1JJJZL1J~"-JJ2Z SNNNor Swereinqis an integer
fromO-3; L1, L2 and Z are as defined in claim1; and J4, J5 and J6 are

i ndependewbl2g9odd36266 CRY' ; wherei n each occurrence of RY1PCI/US2ovdepsadent |y
hydr ogen, al kyl, heteroal kyl, aryl, heteroaryl, -(alkyl)aryl or -

(al kyl ) heteroaryl, -ORY3, -SRY3, -NRY2RYS3, -SOZNRYZRYS - O)NRY2RY3

hal ogen, -CN, Nmr,emcﬁs:ﬂ)Iﬂ%@xffdﬁ@Rmmmﬁ%arwmdeﬁntdmmnnh@odﬂr,ence

of RY2 and ,RY3 ks in epende tl h al k ower het | kyl

?; )Iﬂan Pgtg g{{)aﬁ%ll :;1(13 i}d %‘;iﬁgé)%é%@e‘é{fzfﬂ%?cgé’ﬁum%}?e ?ﬁ%el:‘ﬁdyRYB
a rm

5-6 nenber %la%eétﬂgr O(I:}i/?%’ldgbrgfrgg%n{ HéEEr g#}poﬁ@l ) fﬁé (r:(l%giﬁmallgﬁﬁwln &t hea

structur e (all85)eereaPis QT 266 R 3R\@§—QJ}N_ Yh;thgerLz L1

ik MO e R SR e -

conpound of R¥Y & mdkp aﬂi\éhﬂ {tﬁ ?éﬂ Uetvdf Qlleberkﬁdt@ﬂdlkyLZarWhédel@aE W\ L\
ZJ. Z SIN(RYl)qINI g iﬂi j4 (RYl)g W__Alk1l' 11C
cg

Y-1 L2 W__ (aikyDasyl, ﬂ(allsyl)hgsmaryl orzacys qr ? agd| t¢>gqﬂm=r wﬂf} e PfogsE 'S

'NJ atom to which they are attached form a 5-6 membered heterocyclic ring.

10.  The compound of claim 8 having the structure:
RY'I RY1
I \>/ \ I \>/ \
L1 L
S ~ N N N
]
!
N/) or S N/)
11.  The compound of claim 1 having the structure:
RMq RN 4
-~ PN
N N
L1 J‘5\J 2 Lt Jb\JG/) Nz
P s
N\ —
N or S N

wherein q is an integer from 0-3; L', 1.2 and Z are as defined in claim 1; and J*,
35 and J° are independently N or CRY; wherein each occurrence of R¥' is
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -
(alkyDheteroaryl, -ORY?, -SR¥?, -NRY’R™?, -SO,NR"’R"’, -C(=0)NR"’R"”, halogen,
-CN, -NO,, -C(=0)OR™?, -N(RYZ)C(=O)RY3, wherein each occcurrence of R*> and
R* is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, -(alkyl)heteroaryl or acyl, or RY? and R* taken together with the nitrogen

atom to which they are attached form a 5-6 membered heterocyclic ring.

12.  The compound of claim 11 having the structure:
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wherein L2 and Z are as defined in claiml; WL is O or NRW, where RWM is
hydr ogen, |ower al kyl, |ower heteroal kyl, aryl, heteroaryl, -(alkyl)aryl, -
(al kyl ) hewvenoavosb2éer acyl; Akl is a substituted or unsebItistansees340

Cl_6al kyl ene or C2_ 6al kenyl ene chain wherein up to two non-adj acent

met hyl ene units are independently optionally repl aced by -C(=0)-, -C02-,
-C(=0) C(=0) -, -C(=0) NRLK&EM,, - CE(:Q,)-, - OC(=0) NRLIR g -NRLIANRLIS

- NRLI ANRLI BC( =0) -, -NRLI AC( , L-‘N@LI ACO2-, - NRLIA -, - S( =0) -,
-S02-, -NRLI ASOZ- , - SOZNRLI- NRLI ASOZNRLI S, - 0-,]i-S), or - NRLI A-;
wherei n each occurrence pf” RAFA and RLIB i s indepepdent¥y hydrogen, | ower

al kyl, I ower heteroal kyl| heterocyclyl, aryl, hetegoaryl or acyl; gq is an
integer fromO0-3; J Rd J3 are independe OSNS, N, NRYlI or CRYI;
J4, J5 and J6 are Qnd pe%ﬂently N or CRY'; ergi n_gach occurrence of RYI

i s independently hydrogen, alkyl, hetersal kyl$™ aryt, heteroaryl,

-(al kyl)aryl or -(alkyl)heteroaryl, -ORY3, 186 WO 2006/ 036266

PCT/ US2005/ 025340 - SRY3, -NRY2RY3, -S02NRY2RY3, -C(=0) NRY2RY3, hal ogen,
-CN, - N2, = 3 whefehfde:each occcurrence of RY2
and RY3 is |%e8€%§gﬁﬂ)wn§w§§%&}q&m§; al kylhﬂel Quer het eroal kyl, aryl,
het eroaryl, -(al kyl )ary(RY1)q (al kyl ) heteroaryl or &tqu BYZ and RY3 taken

t oget her with the ni t rogen ® which they are aty \a ed\torma 5-6
menber ed heterocyclic ring.Jll 15) Thé conpound of clai p{ 1 _having the
structure: (RY1 )q (RYl(g Rw2 | ~Alkl | Akl LY N~ &G,z wl J | GN
ON; SDC 1~1 wherei n is as defined general | \d in classes and

subcl asses herein; \d\l or NRW, where RM/i rogen, |ower alkyl,

| ower heteroal kyl, a NJthet eroaryl, - (%kkyl) (al kyl)heteroaryl or
acyl; Akl is a substi tut ed or unsubsti tuted Cl1_ Igal kyl ene or

C2_6al kenyl ene chain wherein up to tvvo non- adj acent net hyl ene units are

i ndependently optionally repl aced —O) -, -Q02-, -C(=0C(=0 -,

-C(=O) NRLI Ald. L The Eqmpwrﬂ qflCh@lIEllBhEYIAg RSFEIUTS: 00 =0)NR -, -NR NR -, -NR
NR C(=0) -, NRC( =0) - -NR LI AC(= O)NRLE,Jz__ﬁ( @ , -SO2-

- | ACP2-
- NRLI ASCQ2-, - SO2NRLI A_W1/A E | B-, -0-, wb~ Lh‘\z wher ei n
each occurrence of RLIA and ndependent y hyd1L n, | ower al kyl ,
| ower het eroal kyl , S | nocycly (Réml het er |yPN or acyl(R"Yqis an integer
fromO-3; J1, J2 3/)are |ndependently 0, NRYl or CRY'; wherein
each occurrence of RY' Nis independently hydrogenN al kyl, heteroal kyl,

aryl, heteroaryl, -(alkyl)aryl JQQRY()aI kyl ) het er oaryl , 03 &RYSRY3,

_NRY2RY3, - e I =Pk \
B J Tz J5 'J ~Z

N6 N6
N N/) or S N/) ;

wherein L? and Z are as defined in claim 1; W' is O or NR"', where RV is
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkylaryl, -
(alkyDheteroaryl or acyl; Alk; is a substituted or unsubstituted Cj.galkylene or Cs.
galkenylene chain wherein up to two non-adjacent methylene units are independently
optionally replaced by -C(=0)-, ~COp-, -C(=0)C(=0)-, -C(=0)NR"'*-, -OC(=0)-, -
OC(=0)NRMA-, NRUANRME., -NRUANRMEC(=0)-, -NR™4C(=0)-, -NR"*CO;-, -
NRUAC(=0)NRME-, -S(=0)-, -SOy-, -NR*4S0;-, -SO,NR"A-, -NR"'4SO,NR"®-, -
O-, -S-, or -NR"%-; wherein each occurrence of RUA and RM® is independently
hydrogen, lower alkyl, lower hetexoalkyl, heterocyclyl, aryl, heteroaryl or acyl; q is an
integer from 0-3; J 1, 7% and P are independently O, S, N, NRY! or CRY]; J4, 7’ and J¢
are independently N or CRY: wwherein each occurrence of RY is independently

hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -ORY?,
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S02NRY2RY3, _C(=0) NRY2RY3, hal ogen, -CN, -NOG2, -C(=0 ORY3,

N(RY2) C(=O) RY3, wherein each occcurrence of RY2 and RY3 is independently
hydr ogen,wbawevodedekyl , | ower heteroal kyl, aryl, het eroargirjus2¢ealoksgh) ar yl ,
(al kyl') heteroaryl or acyl or RY2 and RY3 taken together with the nitrogen
atomto which they are attached forma 5Y6Ygenbered het er ocyclic rlgg GZ
is absent, GRT, NRRY@B, ,a&@zm@zﬁﬁdﬂe@)wgﬁ n,dbﬁegdenCNy -N@dr 64e0)OR0

AT BB B SR AR
structure: yidsdi0 WO 208/ 5/ 036A00I T YSRAORLZSIAD, (RAGErUE Bl o RVE
ALk 4J13J- Ak 20 -

SNJ\
s Z N INJ (Mlmmtgaqylmamor(%% R\Xg{ tahetaltot@thermth\lthtqn}@gcg PtWORV\z

as def| ned }VBI‘ ﬁlﬂé‘?yrﬁniwwlqﬁy\fmﬁl %% Wye%heter{?ﬁdg ﬁ‘%g'fog’eﬁ'f Wlhg\rl\gir nZzis

al kyl, lower heteroal kyl, aryl, heteroaryl, -(alkyl)aryl,

-(al kyI ) het eroaryl or acyl ALkl is a substituted or unsubstituted
Cl_6al kyl en&S.or %nmloéa@l@ﬂéiﬂlmﬁéwtﬂﬁe to two non-adj acent
met hyl ene units are i ndep@(nqent ly optionally repl ac(ﬁw)by - ¢(=0-, -002-,

"Q=0 (=0 -, - (=0 NRL' A", OC(HV@ -OC(=O)NRL' A, - NRLFQVM\IRLIB-

- NRLi ANRLI BC( _O- D}Alkqt S NRL' ACO2-, - WKAQ(Z jI}{BL R, - S(=0) -
-S02-, -NRL' AS02-, 2NRLIA Y S?ZNRLUB/W - : NRLUA_;
wherei n each occgrr ce of J B is epend y ydr ogen, | ower

al kyl, | ower het al Ryl , heterocyclyl, } hetero aryl or acyl; g is an
i nteger from O- 3\ \WFJ2 and J3 are |ndep y 0, S, N NRY" or CRY';
wherei n each occurrence of RY1 is independently hydrogen, alkyl,

het er oal kyl , ar ylwheteat Eumrdelfmed gk Myl Jralriy kclagses @ra:l w,bIC)althélemm yw is- @RY3,

S o SEENGIS, L ONERTS, U B9 Pt MR

i ndependent ta)fkﬁ)’ﬁl?g@kyﬂh‘ét’é’%arﬁl k¥ lacyl, ONB, is a substttuted or unsubstituted Cj.
salkylene or C.galkenylene chain wherein up to tw o non-adjacent methylene units are
independently optionally replaced by -C(=0)-, -CO;-, -C(=0)C(=0)-, -C(=0)NR"'*-,
-OC(=0)-, -OC(=0)NRMA-, -NRMANRUE., .NRMANRYPC(=0)-, -NRMAC(=0)-, -
NRMACO,-, -NRMAC(=0)NRYE-, -S(=0)-, -SO,-, -NR"4S0,-, -SO,NR"'*-, -
NRLlASOzNRLlB—, -0O-, -S-, or —NRLIA-; wherein each occurrence of RM* and RME is
independently hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl
or acyl; q is an integer from 0-3; J ! 1% and P are independently O, S, N, NRY! or
CRY: wherein each occurrence of RY! is independently hydrogen, alkyl, heteroalkyl,
aryl, heteroaryl, -(alkylaryl or -(alkyDheteroaryl, -OR*?, -SR¥, -NRVR", -
SO,NRYRY?, .C(=O)NRY’R¥?, halogen, -CN, -NO,, -C(=0)OR”, -
N(RYZ)C(=O)RY3, wherein each occcurrence of RY? and R¥ is independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyDheteroaryl or acyl, or R¥? and R*? taken together with the nitrogen atom to
which they are attached form a 5-6 membered heterocyclic ring; Gz is absent, O or

NR®?; and RV? and R®? are independently hydrogen, lower alkyl, lower heteroalkyl,
heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)haeteroaryl or acyl.

16.  The compound of claim 1 having the structure:
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het eroal kyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or aryl, or
RY2 and RY3 taken together with the nitrogen atomto which they are
at t ached worzm636266 nenbered heterocyclic ring; and RARPCTRABooanS3RM ar e

i ndependently hydrogen, |ower alkyl, |ower heteroal kyl, heterocyclyl,

aryl, heteroaryl, -(alkyl)aryl, - (aI kyI)heteroaryI or acyl 17. The

corrpound of claim1 hgaf'ng the str 188 WD 2066/)4)36%@@

PCT/ US2005/ 025340 (RYl)q RY1>cPJ 4 R 1 RW“JR\M Q2.

A|k1115J~NGZ/ ﬂ’ OSN erelnzlsas
pralkyl
oaryl or

defined in clalanl w ydr g8
| oner het eroad \, aryl teFoar
acyl; Alkil \s / bstl tuted or unsubstl t uked CJ,/,J_GaI kyI ene or

C2_6al kenyl en In wherein up to two non-a jNacent nmet hyl ene units;are
i ndependent | y opt| onal l!?% replaced by C(=0 R‘”?( =0 C( =0 -
-C(=O NRLI A-, -0OC(= ( )"OC( =0) NR H¥A-pW4 NRLIANRLIé 1 NRg $ANRLI BC(=0) -

-NRLI AC(_O -, -NRLI A@QZ o171 NRL NRLI B-, - S( =W, 2. NRI?M’%SOZ-

- S2NRLI A-, - NRL{)ASC2N el /GuiN S-Z or -NRIW%; 1 J —%G)Z ch ,bccurrence
of RL'"A and RLIBJis ind eﬁthy BW2ydr ogen, er al ~z
het er oal kyl , e‘;ﬂcyclyl, aryl, heteroary j% qis an i@teger from
0-3; J4, J5 are independently N or erein each occurrence of
RY' is indepe deht | y hydrogen, alkyl, het’eroal |, aryl, heteroaryl,
-(alkyl)aryl or gnéldyls B@&@f@awkmmw is-CPRYRR ™ NRYZRYRY! i SRMRERY3,

- C(=0O) NRY2RY3, hal ogen, -CN, -C(—O) ORY3, - N(RY2 =0) RY3, wherein

each occcur ]roewmelktyi 1gwvex fmfm‘oalmﬂsaﬁ}’é hetﬁd@fﬁﬂnd@}h}’l)?f yérlsoheterasfdrorackly | |

| h h
hoyt o BTty s i A PERBRINE G HRUEHE SPCY ke RINOLHELERE ¥ O
are attacheg kw6 Moa- a‘éljﬁememyeduehemr Qfeyiﬂdeperfdeﬁ@y o@ﬂonanybmpmsed W er

NRG2; and RW2 and are_inde endently hydr, ge | ower aqwer
het er oal kyl C(#@):er&.(gacl yCEGFO) het e A (KRG Dar W%&/ 0)1\} - -

- (al kyl) hetw&r Lmr acy %BLTWWOUHQR@fA(RL@bm 1 hayilmgcohe _
N

structure: 4 4 R'W L LB
NRMAC(= O)NR“B- —S( 0)-, -SO,-, —NRLlASOz- -SO,NRMA. NRMASO,NRME., -

RLIA and RL]_ B

O-, -S-, or -NR"A-; wherein each occurrence of is independently
hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, hetero aryl or acyl; q is an
integer from 0-3; J 1, 7% and P are independently O, S, N, NRY! or CRYI; wherein each
occurrence of RY! is independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -
(alkylaryl or -(alkyDheteroaryl, -ORY, -SR™, -NR™R™, -SO,NRRY,

C(=0)NRY2RY?, halogen, -CN, -NO,, -C(=0)OR*?, -N(R**)C(=0)R™’, wherein each
occcurrence of RY? and RY® is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or acyl, or RY? and R¥?
taken together with the nitrogen atom to which they are attached form a 5-6
membered heterocyclic ring; and R™2, R™ and R™* are independently hydrogen,
lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkylaryl, -

(alkyDheteroaryl or acyl.

17.  The compound of claim 1 having the structure:
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\~1 NN Al k1\j W~AIk1l ;j"J6) R R W~ 6J ST \NSNO \ NJ; \ NJ 189

WO 2006/ 036266 PCT/ US2005/ 025340 (RY1) q O RWB RW (RY)g RWB8 Rw W 4 Akl

5\J J NN wWobAdduBe2kd N~ WL ~~j6 RW2 Rw2 Wjs Z O [/ N PRTESROS/0S3MNI ;

wherein Z is as defined in claiml;, W is 0 or NRWM, where R71 is hydrogen,

| ower al kyl, | ower heteroal kyl, aryl, heteroaryl, Y—(al kyl)aryl,

-(al kyl)heteroaryl or a6l Alkl,is a substi tut & br ynsyRstitut ed

Cl_6al kyl ene or C2_6al kenylﬁé'\Hﬁﬁ cRai n wherein up . to ,«r\vfﬁj ngn- adj acent

met hyl ene units are ipedengenti~op¥d gnal |y repiéiced by N %Q)ZB - Q02-,
\g: -, “oc=ofN RLIB-,

-C(=0 C(=0)-, -C(=OMNRLIA-, "y £0C(=O'NRLI A-, S'NRLI AN

-NRL' ANRLI BC(_O)s |AC(_O -, -NRLIA <pyNRLI AC(=0) NRCI B-, -S(=0) -,
-S2-, -NRLI ASQR-, |-§ NRLI A-, -NR LI ASOZN |I;Jﬁ-, 0-, -S-, or -NRLIA-;
wherei n each occufregfice of RLIA and RLIB B35 iNTdependently hydrogen, | ower
al kyl, lower heteroal kyl, heterocyclyl, aryl. hetgroaryl g¢ .a ; is an
i nteger from 0- 3whergin 7 & agilefingd H’r‘éalﬂhhéﬁeﬁcfgﬁ’fw I{I’Yfl;‘grélg‘('l;ls %P%? > each
occurrence h S n er . 18RV or adty
het er oar yl 110%: 5%@1’ ;“2"#‘%{?‘%%?%9%%‘% Ih)gﬁg({ag‘?bgﬂ/(ﬁ) X’CR a'%!?‘;l ?{gRYB, M-OI{II%YQI RY3,
- SO2NRY2RY3Alk; @ S)ONRGPEVG, unisabsnigaed C.calityleneNOE;, calRémyOyeR8jn wherein up

-N(RY2) C(=O) RY3, wherein each occcurrence of RY2 and ..RY3.is.independently
hydr ogen, Ieﬁ\/%’ro I‘é’PWJJa,CeII“dR%tE‘y]I‘?E? Bylbsaﬁrgmd,epg}df,ptyy ﬂ&%&(%@ced bYal kyl)aryl |

- (al kyl ) het eﬁc@r_,y_g;(g[, _@Eéld))c%b)RY@(ﬂﬁhﬂg‘g, m)t,o@@(g@mm}mq -the nitrogen

atomto which t'hey ar’e attached 'form’a 2% red, heterocyclic ring; and
RV, RWB aNB RWR'A-o-NRYENRITEHEDY, HYRT 0Ger))-1-dRer GPkyt , | ower

ot o) 1 e SISO 35 slethoncil, séaien) alasoapn-.

structure: ol SWHALNRME Yoyt rMnNath odzurrdnce of R and RM® is independently
hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; q i_s an
integer from 0-3; J*, 7 and J° are independently N or CRY; wherein each occurrence
of R¥! is independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -
(alkyDheteroaryl, -OR¥?, -SR¥?, -NRY?R™?, -SO,NR*’R™?, -C(=0)NR*’R**, halogen,
-CN, -NO,, -C(=O)ORY3, —N(RYZ)C(=O)RY3, wherein each occcurrence of R¥? and
RY is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, -(alkyl)heteroaryl or acyl, or RY? and R taken together with the nitrogen
atom to which they are attached form a 5-6 membered heterocyclic ring; G is absemt,
O or NR®% and R"? and R are independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl.

18.  The compound of claim 1 having the structure:

(RY'l)q ” o R&RW4 ( Y1)q “ RW3 RWA HWZ
A|k1——%\ \\-—N)LN z Alk1—.':/\ h N
W™ 92 Je') Bz RW2 w™ N Je’) ~z
S | NN S | SN
N N/) ; \ N/) ;
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SOA HW/ \ ~-NN S Z SNY; or 190 WO 2006/ 036266 PCT/ US2005/ 025340
~Alkl NHRx1 WL ~yN Nz No S Nwhherein R is as defined inclaiml; Z
is an arywWo netsswaryl or heterocyclic noiety; W is Oprom/usBWs/023sher e RW

i s hydrogen, |ower alkyl, |ower heteroalkyl, aryl, heteroaryl,

-(al kyl)aryl, -(al kyl)het eroaryl or acyl Akl is a substi tut ed or
unsubstituted Cl_6al Bgne or C2n68 ‘fene chai n(ﬁmﬁre RY awt;o t o

non- adj acent et hyl ene ts a/éu n endent |y optl or}é\rjw pI aﬁ: 10 by
-C(=0 -, -002-, -,J@@ﬁb NRL' A-, - OdlkOys Ol = ng A-,
-NR'"ANR"Is_, W'NRLI A QBCQ:#\@) RW2NRL AC( O -NRL\&

LI AC(=O) NRLt B: O-, - S2-, -NRL'ASO02-,_- PNRL' A, -NRLIQ\SOZNRLIB :
-0-, -S-, or¢- /ﬁi wherein each occurrénc RL1IA and RL'B is

i ndependent | ys ogen, lower alkyl, |ower sfe roalkyl heterocyclyl
aryl, heteroaryl or acyl; mis an inte er fromO tg, '§v1 I nt eger

from1 to 4; eacwhaeinuf issasolefingd Rrclaing 1) Weldm GeerddRY | yWIPﬁI@I géhhydpgsp,

het er oal k et er. K CRZZ,
neter oyl 0 ke, SR o A Bl R O,

- (=0 ORZ3p 1k, N RédsBlutéd Hbshsubhiitied €, gaRyleRCe00] fatienglend c]RZﬂ mcbuRzﬁ i s
i ndependent |y hydrogen, |ower alkyl, |ower heteroalkyl eroaryl,

(?lh k%/Ih ) ar ylo, two (n@nma)cmtt me&wime ?mtSaérw in 36%%@8“@2%& 5P I&Em ott}’eté hgr

W e ni car Lthey_ h«g.do a

menber ed he{:{s c’yc (ofk aregrb)cat ?g]t’e (ﬁ"ﬂi)ﬁﬁk rin O:& F\’ZZ@I S, h{/dr ogén, | ower
al kyl , IoweNRh’é‘mLé)Bdl kyl _Nla’rlj?NRLWﬂ(eog}aryl -NRL‘ @(4@) )ar yINRMACO,-, ™ -

| kyl ) het |. 20. Th
K et R R b RIEPAIL SSERRL T LI e
RZ1)m ) N O-,S—ﬂ oFXNRYE MhKrkin Cact JJcMeh‘ceSopB(W'ah@ R™®B is independently

2

hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; q is an
integer from 0-3; J*, J° and J° are independently N or CRY", wherein each occurrence
of R¥! is independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyDaryl or -
(alkyDheteroaryl, -ORY?, -SRY?, -NRY’R¥?, -SO,NR"’R"?, -C(=0)NR*’R*?, halogen,
_CN, -NO,, -C(=0)OR™?, -N(R¥*)C(=0)RY?, wherein each occcurrence of R* and
RY? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, -(alkyDheteroaryl or acyl, or RY? and R*? taken together with the nitrogen
atom to which they are attached form a 5-6 membered heterocyclic ring; and RY?,
R" and RY* are independently hydrogen, lower alkyl, lower heteroalkyl,
heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl.

19.  The compound of claim 1 having the structure:

1/A|k1\<\)/N
)

w1/Alk1\<\)/ N..,
)

; or
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J or S Nwherein R is as defined inclaiml1;, W is O or NRW, where el is
hydr ogen, |ower al kyl, |ower heteroal kyl, aryl, heteroaryl, -(alkyl)aryl, -
(al kyl ) hewvenoavosb2éer acyl; Akl is a substituted or unsebItistansees340

Cl_6al kyl ene or C2- 191 WD 2006/ 036266 PCT/ US2005/ 025340 6al kenyl ene chai n
wherein up to two non-adjacent methyl ene units are independently

optionally replaced by -C(=0) - CD% =) :qn)-, -C(=O NRLI A_ - QO O)-
- OC(=O) NRL"A-, -NR LI ANRLI BHX1 NRET ANRLI RLI AC(=0) -, - NRLI ACO2-

- NRLi AC(=0) NRLI B-, -S(=0O)-, - N NRLI 02 S NRLI A-, “NR

LI ASO2NRLI B-, - 0-, -5-, or - IIA wher ei n ea(eh occurrence of R and RLIB
i s i ndependently hydrogen, | o ka | ower heteroal kyl, heterocyclyl,

aryl, heteroaryl or ﬁ mis an |nteger fromO i‘ 3; r jis an integer
from1l to 4; eacWheEBuRr eifcas dafinggin chaim 1y delfphefd &GFIWH‘JHHQ%”O%YQE‘%

het | kyl I CRZZ
S e VUIBKEEA" bR he iyl glgh e e pakn
SO M e st bt bt i s
in

- (al Fk)yl ) ar yrlr){su %’t&rl |C)‘1rré¥ké(¥\e§5r%ﬂ éefralk& ne GF y %‘é‘%é’ﬁnt 8?‘?% d
wth the nplnReen %n&%@orhdeéaﬂhﬁ@y wtytfaharweﬁépe&@d Fagraeaeg fagoa, 5-6

menbered heterocyclic, ary het eroaryl ring; an Ayerqgen | ower

al kyl, | oneC(=0riEeOdal kGSORRIA-, heDE(=@)-y | -OC(%@R\J/R 'any |NRL
- (al kyl ) het yl

St ructul ee REZAINKH PR RRE R a0y TR 40022 @“@E]m%ﬂn%/(:ﬁ?HNC NN
HS Rzi N §og, | -NRMwhes,ei BAKIRHS, hwkbdgm,NRéWer -@l kgl, @r -NRWer, wiedraial ky! .

22. The conpound of clai'm N havr rLgBthe structure: C2al kyl N\ Rzi Rxi
HNC H each occurrence of R is independently hydrogen, lower alkyl, lower

heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; m is an integer from O to 3; r is an
integer from 1 to 4; each occurrence of R? is indenpendently hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, -(alkyDaryl or -(alkyDheteroaryl, -OR%, -SR%, -
NRZRZ, -SO,NRPR?, -SO,RZ, -C(=O)NR“R?, halogen, -CN, -NO,, -
C(=O)ORZ3, -N(RZZ)C(=O)RZ3, wherein each occcurrence of R% and R” is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyDheteroaryl or acyl, or R? and R taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl
ring; and R* is hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl,
(alkyl)aryl, -(alkyDheteroaryl or acyl.

20.  The compound of claim 1 having the structure:

Alky N H /Alk1 N H
W™ \( H W \(
s \O (R dL \O GE™
)

_Alk N
RX1 wi 1\<\
N (RZ1 Ym
Ky TYC

or ST°N
wherein R¥! is as defined in claim 1; W' is O or NRWI, where RV is
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkylaryl, -
(alkylheteroaryl or acyl; Alk; is a substituted or unsubstituted Cjsalkylene or Ca.
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N S N wherein RXI is hydrogen, |ower alkyl or heterocyclyl; and RZI is

hal ogen, |ower al kyl or |ower hal oal kyl. 192 WO 2006/ 036266

PCT/ US2008008&:33626623. The conpound of claim 21 or 22 wreraisaooRobs3sue Cl, F,
met hyl or -CF3. 24. The conpound of claim 1 having the structure:

WL Alk1X111 NHNI-INNW~AIKI~-NHNHNNNS ( (RRi)ym~-NSOI/ (Rzi)m
S N H HN N ¢dRdnyldhe cﬂhlhiwﬂeielhluﬁi t& tWo (Nendipcentr mEhilknevneitein iﬁ%ﬂépeh@nds

def i ned I 1, W N wh : | kyl
over - het or GEROHY Tepigred her @Ry L0 (RN, LRI 5 HeeFBx y1 o
acyl; Alkl btn zﬂdlﬁsltl\l thR@d“I\ﬁE“’@'”SNRSWANWW—@ 6ﬁklley*lcgn@)0tN§21Aco7_ -

al

6al kenyl ene V\/nerel nup to fwo non- adj acent metu/yl ene units ﬁge

i ndependent NRM g e00NR Py, —Séprhc&Sd)zbyNKl?f 359>, -SOR" -, RO BOAR

O NRLI A- NRLI A-, - NRLI hB- . = NBLI ANRL1B
-CN:(RLI )AC( 0)0‘ -fi%%r %%?2 g O%QFSE &F RIPES O%Ngh d R gy In Pﬁﬁﬁ‘ﬂéoz-
- SO2NRLI A-, rﬁ%')@éﬂ&kﬁ 1ower@1eteroa‘ﬁ< 1, Hétemblfd.lyﬁarymﬁaé@mryl @a@fyloﬁlcisr rence

of RLIA and ¥2L1 i's |ndependent y ro ower al , | ower
het er oal kyl an Hietegerofrpmi 9lto Jr ylis ahemb,e:g@a dr tca&yleaChnop@lrre@ﬁe i9%tRGeis rom

0to 3 f 1 :
i ndgnpen(r:lenchg %F%g’eﬁlydgqog%’l ahﬁ'}a’t g tgeg e@?ﬁ ccayi %(E‘%e RZ(IraHﬁYBaryz al'kyl ) aryl
or - (alkyl Ia{]@ﬁlﬁfe&%a&b} -ORF, ZSRZSIRﬂRzzRZNmBZ\&ZZR@QSWRZ«'E(-O

-C(=O NRz2Rz3,  hal 10\]9 Cgepé 73" Nﬁ* C( =0 Rz3, wherein
each occcur h@ﬁg@, of Rﬁ@zan@@l@@ﬁ s ﬁm@ﬂ% ?&F’oﬁ@ﬁ Oqcé%?mﬁl%yl

acyr, or RZY ariorss tyéklgﬁgh%%géﬁﬁ;%drogéﬁ' Wraﬁt Vhgisnrear RL AT OBk o
whi ch they agteroatyl p¢higdl)irgl, nfatkybhbtenmnyierredyl, loe (RET amq/RIZ? takerarngthor with
heteroaryl ring; and RZ4 js hydrogen r al

L t er O‘T’h ,
aryl, het er 8%r pitrogeq Arigaryen ¢lom 1o Avhich ythey é}r%#t??he& §5me El}éd
conpound of nEkeAIRS R 'o?ghétélﬁar'ﬁ et Wi RANGs Zl%ldfé/ée\n, %wé} N 10ve? O

heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl.

21.  The compound of claim 21 having the structure:

Cgalkyl\<\
JHR : s
S ) O

Cgalkyl \<\
)/ RZ1
) O [ j

wherein R?! is halogen, lower alkyl or lower haloalkyl.

22.  The compound of claim 21 having the structure:

Coalkyl N H
RX1 HN - \[)/N

H Z1
vy
@

wherein RX! is hydrogen, lower alkyl or heterocyclyl; and R% is halogen,
lower alkyl or lower haloalkyl.

?
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SI ~NJ; or 193 WO 2006/ 036266 PCT/ US2005/025340 C2alkyl N H HN-1 HNC S
~N NNO S IN 26. The conpound of claim 24 having the structure: C2alkyl
HN-, RxiwbN@edp6266N H N S 1 J o S N wherein Rx1 is hypdrageosobsswer al kyl
or heterocyclyl. 27. The conpound of claim1 having the structure: Ak N
\j(RR)m Akl N= - (RZ1)m W~ 1 )::9% HN\ V\1~ CN~-NHHN/ I HNSN

~Al k1l N=. - IRZI The cdragound of clabin 1 [e22 ovhe iR “hisdFleF ekl o1s-GFs. def i ned i n
claiml, WL is O or NR |, where Rwl is hydrogen, |ower alkyl, |ower

het er oal kyl, aryl, heteroaryl, -(alkyl)aryl, - (alkyl)het eroaryl or acyl;

ALkl is a sypstlj-hg@(qn ungr@,wgﬁhlltmk,g@tﬁ‘éﬁﬁ@klhw ene or C2_ 6al kenyl ene
chain wherein up to t non adj acent met hyI ene Iklnl ts are i ndependent |y

Ogg:l(onO)a”y reollc)xlace 1JElA N 1ANRrS)1I/3R(Ii(|9(%©/ IA|_Ac:( =0) -
- NRLI ACCR-, - N@%—O) NRLIBD _%E’"” oy, -NRLI AS025 L EoBNRLI A
- NRLI ASG2NRLI B -0\ -S-, or NRLIA- each occurrence of ;RL1A and
RL1B i s i ndependently hydrogen I owﬁg\f ﬁ y Ner het er oal kyl ,

S N

heterocyclyl, aryl, heteroar yk orw15cy a ’ht eger fromO to 3; r is
an integer from 1to 4; each @ encesof ﬁ}%mmenpendently hydr ogen,

al kyl , heteroal kyl, aryl het Iar (al k§1) or - (alkyl)heteroaryl,
-CRZZ, - SRz2, -NRzZRZS -S@ZNIQZ 3 -SOZRZl - C(=0) NRz2Rz3, hal ogen, -CN

N2, - O =0) ORZ3,  NORER) L 50 WHernp (ea6h ;05654 K0y i gnd RZ3

i s independently gen,” I'ower er oal
het er oaryl , hyc(ragéﬁyl J@wat | alkylal kwe)heie&ﬂ@akyll @;ryl acbdteromtyl RZQalhyi;thrﬂZ3 t aken

together w Ea?kyl)heteroaryl or acyl; Alk; is a substituted or unsubstituted Cj.salkylene or C,.
alkenylene chain wherein up to two non-adjacent methylene units are independently
optionally replaced by -C(=0)-, -CO;-, -C(=0)C(=0)-, -C(=0)NR"'*-, -OC(=0)-, -
OC(=0)NR™A-, -NRMANRME.| .NRMANRMBC(=0)-, -NRMAC(=0)-, -NR"CO;-, -
NRMAC(=0)NRME., -§(=0)-, -SO,-, -NR™4S0,-, -SO,NRM4-, -NR"ASO,NRM'>-, -
O-, -S-, or -NRLIA—; wherein each occurrence of RM# and RM® is independently
hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; m is
an integer from O to 3; r is an integer from 1 to 4; each occurrence of R?! is
indenpendently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -
(alkyDheteroaryl, -OR?, -SR?, -NR“R?, -SO,NR”R?, -SO,R”, -C(=0)NR*R”,
halogen, -CN, -NO,, —C(=O)ORZ3, -N(RZZ)C(=O)RZ3, wherein each occcurrence of
R? and R? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl, or R?? and R® taken together with
the nitrogen or carbon atom to which they are attached form a 5-6 membered

heterocyclic, aryl or heteroaryl ring; and R* is hydrogen, lower alkyl, lower

heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or acyl.

25.  The compound of claim 24 having the structure:

Cgalkyl \<\N HN—)\
N
: ey
o]
)

; or
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194 WD 2006/ 036266 PCT/ US2005/ 025340 the nitrogen or carbon atomto which
they are attached forma 5-6 nenbered heterocyclic, aryl or heteroaryl

ri ng;, andwB24dod/s6tegdr ogen, | ower al kyl, |ower heteroal legirjusasoglo2ss4o
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl. 28. The conpound of
claim 27 having the structure: N C2alkyl Rzi HNC1 HN S NNN | HNJ ;

or N Clalkyl HN HN C Rzl | ~ §oaly eH n PIRZIH S\hal ogen, |ower al kyl
or | ower hal oal kyl. 29. The ound o ﬂ;} ng the structure:
CRalkyl Rz1 N - D Rx1 H N\ N~ N IS N rein RX is hydrogen,
| ower al kyl or heterocyclyK; andJRZl is haI oggn r al kyl or | ower

hal oal kyl . 30. The conpoundS0 aim28 or 29 wherein RZI is d, F, nethyl
or -CF3. 31. The conpound of claim 14, 15 or 16 wherein the 5-nenbered ring
having the structure: (RY1l) ; has the followng structure: RY 1 N ~s

195 WD 2006/£33626f, RCHSRO0PLR5340avid2 theGcfgpound of claim 14, 17 or
18 wherein t%e 6- meenbe egg@?nggﬁgw naw% eSst?ucture j4 (RY1)q

RX1 \<\ ’\\N
g ) @

wherein R*! is hydrogen, lower alkyl or heterocyclyl.

27. The compound of claim 1 having the structure:
Z1 Z1
iy N=3~(R")m Ak, N=y~(R"")
w! O HN/g\/j w! @\ HN/g\//)
S | N H)QN / | N N =N
N N/J ; S N/) : ;
Z1
_ Alkg ﬁ\/(R Im
R W \©\ HN/g\//)
aW y
or S N/)

wherein R*! is as defined in claim 1; w! is O or NRWI, where RY! is
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -
(alkyl)heteroaryl or acyl; Alk; is a substituted or unsubstituted Cj¢alkylene or C,.
calkenylene chain wherein up to two non-adjacent methylene units are independently
optionally replaced by -C(=0)-, -CO,-, -C(=0)C(=0)-, -C(=0)NR"'4-, -OC(=0)-, -
OC(=0)NRMA-, -NRMANRME., -NRUANRMEC(=0)-, -NRMAC(=0)-, - RLIACOZ_ )
NRMAC(=0)NRME-, -S(=0)-, -SO»-, -NR™4S0;-, -SO,NR"'A-, -NR"4SO,NR"'~-,

R™® is independently

O-, -S-, or -NRLlA-; wherein each occurrence of R*# and
hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; m is
an integer from O to 3; r is an integer from 1 to 4; each occurrence of R?! is
indenpendently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -
(alkyDheteroaryl, -OR?, -SR?, -NR%R%, -SO,NR¥R?, -SO,R?, -C(=0)NR¥R?,
halogen, -CN, -NO,, -C(=O)ORZ3, —N(RZZ)C(=O)RZ3, wherein each occcurrence of
R? and R% is independently hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl, or R? and R® taken together with
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J'"5 '~ j6) has one of the follow ng structures: (RYl)g (RY1)N\\ 33. The
conpound of claimé6, 14, 15, 16, 17, 18 or 19 wherein WL-Al k1- is -NH
Cl_6al kylwoanos/i®16& 6al kyl -; wherein the Cl_6al kyl nDi ePgTrmsgo05025340
substittued or wunsubstituted. 34. The conpound of claim 33 wherein
-WL- Al k1- is -NHCH2CH2-, -OCH2CH2- or -NH CH2CH(CH2OH)-. 35. The conpound

of claim7, thé mitrogdh whecagbon atd(rrR\AQ)\G@icﬁ))tmy ars attapl@d=form, a 5- &II—!D@E@)%@ or
NG gSoonls, SOTPO b Shas] SR SRt S IR SO, e
- N( Rwe =0 =O N(RW2) - i

( RW2) C( )1'1\&38 m“telbﬁrgi Wﬁﬁﬂ%& yhh@BfbaryEBVRIWM C( =O) N(RV2) - i's

- CH2C(=O) NH-. he “conmpou claim1, wherein Z has one of the
followi ng structures: RZ1 RZ1 RZ1 RZ1 -J< ~/ \ \.1kORZ1 NYN,RZ1 1IN, RZ1

wh [ h f 1 hyd I | kyl
lover  al kerd-, afyt ”Crﬁg%’tgﬁrcﬁlr%&%@ag’m%%%%eycLﬁ%ﬁﬂnd of claim 1

wherein Z has one of the foll ovm fructure 2006/ 036266

PCT/ US2005/ 025340 RzZ I N~ N ' W@ ~L/ N HN\ HN NF,
wherein Rzl is O, F, rrethyl CF3 4 i'tion conprising an

ef fective anount of conpouh Nany one~oft NcI aﬁ'ms 1-39, and a
pharmaceutical Iy accept abl ar,rl er, adj uvailt, or vehicle. 41. The

conposi tion of claim40, wheréd¥n the corrpound is in an:&mount to
detectably inhibit Aurora prot el s | se activitp= 42 The conposi tion of
claim40, additionally corrprl kty eut| c Qge

wherein R*' is halogen, lower alkyl or lower haloalkyl.

29.  The compound of claim 27 having the structure:

wherein R*! is hydrogen, lower alkyl or heterocyclyl; and R? is halogen,
lower alkyl or lower haloalkyl.

30. The compound of claim 28 or 29 wherein R* is CL F, methyl or —-CFs.

31.  The compound of claim 14, 15 or 16 wherein the 5-membered ring having the

structure:

has the following structure:
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selected froma chenot herapeutic or anti-proliferative agent, an
anti-inflamatory agent, an immunonodul atory or i nmunosuppressive agent, a
neur ot r opiioQodeas66, an agent for treating cardi ovasculPam/use@sazB40 an
agent for treating destructive bone disorders, an agent for treating liver
di sease, an anti-viral agent, an agent for treating blood disorders, an
agent for tr3ati nphdeathphas, ofelaimnl4age ot 18 ovhetaim dic rgnemiberadminishidvinetiey

di sorders. 43. A nethod of inhibiting Aurora kinase activity in: (a) a
subj ect; or SEBFUEShi ol ogi cal sanpl e; which nmethod conprises admi nistering
to said patient, or contacting said blologu$@j sanple with: a) a
conposition of claim40; or b) a corﬂs}o\wgd Sof any one of clains 1-39. 44.
The net hod of claim43, wherein the mnet: oo:—t:%onprl ses inhibiting Aurora

ki nase activity. 197 WD 2006/ 036266 PCﬂPUS20051025340 45. A net hod of
treating or lessening the severity of a disease of condition selected from
a proliferative drasergef thefollgERugiUest der, a neur odegenerati ve

di sorder, an autoi nmune di sord ¥y & condi ti@rmassoci ated with organ

transpl ant an inflamuatory d| sor ey % an | gically nedi ated
di sorder, a viral disease, or a di sorder ?prl sing the step of
adm nistering to said patient: 2 corrp05| tfionof ¢l ai m 40; or b) a

conpound of any one of clains 1- 39 46. The net hod according to claim45,
conprising the additional step of administering to said patient an

addi tional therappit | G,a08Rlr2BIRY, 24, 19,96 B, 16 BEMO RGP EW LAIKRSis -NH-

anti-proliferative agen an anti-inflanmtory agent, an i nmmunonodul atory
or i MTunosupPr.edisily er agliit salkyhe whetaimphe «C fsalkybrmoigty agenbe Substitupdaari ng
cardi ovascul ar gl sea an agent for treating destructive bone disorders,
an agent fdiist %‘atl“ieag liver disease, an anti-viral agent, an agent for
treating bl ood disorders, an agent for treati ng di abetes, or an agent for
treating inmunodeficiency disorders, wherein: said additional therapeutic

agent is appbpri Ehecewpourieotdilaionids Wheiciy Wr@ékeds— B 53 Heeil:Glnal
t herapeutic ered together with said conposition as a
singl e dosag%‘g'ﬁ\g[%’[?#%?&g%(ﬁ%d y fromsaid conposition as part of a

mul ti pl e dosage form 198

35. The compound of claim 7, 15 or 17 wherein —N(sz)C(=O)G2- is =NHC(=0)-,
—NHC(=0)0-, or -NHC(=O)NH-.

36. The compound of claim 35 wherein —N(sz)C(=O)G2— is -NHC(=O)NH-.

37.  The compound of claim 8, 16 or 18 wherein -N(R"*)C(=0)NR"*)CR"R"*-
is -NHC(=O)NHCH,-, and -CRVRV*C(=0)NR™?) - is ~CH,C(=O)NH-.

38.  The compound of claim 1, wherein Z has one of the following structures:
RZ! RZI RZ1
R NN
L‘%.J< ;"\/k ;f\)\ < opz % 1}/ RZ1
‘RZ1 ;

wherein each occurrence of R”! is independently hydrogen, lower alkyl, lower

alkenyl, aryl, heteroaryl or acyl.

39. The compound of claim 1, wherein Z has one of the following structures:
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RZ1

N\ N7
% EL{E)\RE ?&)Q\Rm
o ',(1' N i~ ’Q‘RZ‘
?{@\/N@ @i/) hi/lN s “Z‘L/Q\N :

wherein R%! is Cl, F, methyl or CFs.

40. A composition comprising an effective amount of compound of any one of

claims 1-39, and a pharmaceutically acceptable carrier, adjuvant, or vehicle.

41. The composition of claim 40, wherein the compound is in an amount to

detectably inhibit Aurora protein kinase activity.

42. The composition of claim 40, additionally comprising a therapeutic agent
selected from a chemotherapeutic or anti-proliferative agent, an anti-inflammatory
agent, an immunomodulatory or immunosuppressive agent, a neurotrophic factor, an
agent for treating cardiovascular disease, an agent for treating destructive bone
disorders, an agent for treating liver disease, an anti-viral agent, an agent for treating
blood disorders, an agent for treating diabetes, or an agent for treating

immunodeficiency disorders.

43. A method of inhibiting Aurora kinase activity in:
(a) a subject; or
(b) a biological sample;
which method comprises administering to said patient, or contacting said biological
sample with:
a) a composition of claim 40; or

b) a compound of any one of claims 1-39.

44.  The method of claim 43, wherein the method comprises inhibiting Aurora

kinase activity.
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45. A method of treating or lessening the severity of a disease of condition
selected from a proliferative disorder, a cardiac disorder, a neurodegenerative
disorder, an autoimmune disorder, a condition associated with organ transplant, an
inflammatory disorder, an immunologically mediated disorder, a viral disease, or a
bone disorder, comprising the step of administering to said patient:

a) a composition of claim 40; or

b) a compound of any one of claims 1-39.

46. The method according to claim 45, comprising the additional step of
administering to said patient an additional therapeutic agent selected from a
chemotherapeutic or anti—proliferative‘ agent, an anti-inflammatory agent, an
immunomodulatory or immunosuppressive agent, a neurotrophic factor, an agent for
treating cardiovascular disease, an agent for treating destructive bone disorders, an
agent for treating liver disease, an anti-viral agent, an agent for treating blood
disorders, an agent for treating diabetes, or an agent for treating immunodeficiency
disorders, wherein:

said additional therapeutic agent is appropriate for the disease being treated;

and

said additional therapeutic agent is administered together with said

composition as a single dosage form or separately from said composition as part of a

multiple dosage form.
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