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PRI ORI TY [ 0001] The present application clains

priority to U S. Provisional Patent Application Nos.:
60/ 632,568 fil ed Decenber 1, 2004 and 60/588, 718 fil ed
July 16, 2004; The entire contents of each of these
appl | Zayiposr Ry /DN0ES DBERCEU N iR ORBY K /el 5 BVRBE/TORS
BACKGROUND OF THE | NVENTI ON [ 0002] The search for new

t herapeutic agents has been greatly aided in recent
years by a better underst aBBIORITSf the structure of

s and,ot her hi ool ecul es._ as i at ed r\Wat sl
EHIEE. "' Pl ATCER, By SBPHILEF B! rovigond parn
tAiplisatireNbs. 060/68% 568 FiladeDsdanther i15 200htapidn6¢5 8B I €8 filed July 16,

03] Protein kinases constitute a |arge fam Irg of )
2004icThe antitp goatentscal cachyYinthesq Applicatian’ 85 dRRATBpAiqdoherein by

trkeecg‘gtrol of a variety of signal transduction
5?858 ses within the cell. (See, Hardie, G and Hanks,
S. The Protein Ki rBsexérotep oBrak INVERTION|, Acadenic
Press, San Diego, CA: 1995). Proteij kiﬁases a

IOt Tho sopacts far By SBeTRRcytiP ABSBRT Brfdb STl dsrbin recent
gggrstb;} 3 B@l}&%ﬁ@fs%ﬁi&%rbfqge tsf}ﬁétﬁre St &dSfréCar Bther biomolecules
atalytic nost  a

uncti on. ki nases “‘contain a )
gbgticlated RHD d3eMeanDne impartait clasadfanzynhsithitrhas been the subject of
ki nases y,be categorized into famlies by the
§§E?§§1F’5F5§ 1%?¥8§F‘rbﬁ’g‘§i?ﬁ'or ylate (e.g.,

ROSIHT N- L Y PRSeRP kifdsed Wolsthefel Aeldrhé eRiBhilg, of | shudturally related
etc.). Sequence notifs have been 1 dentified that )
gengnes khat coe respoositilet forcthe heopfrol (s vatiehn i §igpgl| frangduction

pogsssss ViR B (R el & o 48R 8 g B4Ry Kinase Facs
Brbi Al dnd Hi Wesdephic FressBdrl DigB2CA 19951.9 Preé2iy killases ape thought

al., Cell 1993, 73, 585-596; rci a- Bust os, et at, I%I\/BO £ thei
Jo hayggvolved fromsp compon 18Pf ‘g’?né‘? ¢ CORYTEGtpn of thewr

‘éﬁ@%&ﬁ?ﬂﬁ%@gﬁ% ?@}bﬁ@? ehhbaraskigans Lodtny 2 efhast 251360 amino

om a nucl eosi de triphosphate to
acir ataytic domsp: The kimsesimay bnoaseguited rinte fmjlies by the substrates

(b OSPEREs (it PRI St Db PaPAvgOTE lils, cte)

L E&]ce PROHRI Kavel leflideRifiddunat igeflerally Ne@sifespond to each of these
phosphorylation events are ultimately tri gg;gered in

rkimzso familics (Seev fon enayapld, Hanks.r kel Hukter, Tnd AR/, 1995, 9, 576-

i.myl i . Exa .of ' i, e i
3067 R 8 e JUPL L M7 N T o, ol 1992, 70, 419
QPP Kiuéiz $h el KCel) 4993,578) GR5-5961 GasdisBettasacticdl, iIMBO J. 1994, 13,

bacterial endotoxin, and H2Q2), cytokines (e.g.,
i2308r2B6Ukin-1 (1L-1) and tunor necrosis factor a

f ; i
&ébgfﬂa) ) 1n g@%r%%gi’&s%lf] 15’1‘(2%% theliBtdintraB BRI %@ésh%lg bgn%ffecmlg a

phage* mul'ating 1 factor (GWGCS )
fihbspHoryistragsfaviromf aatueleotidGryiphoshhatex te dc praiteinaacceptor that is

ti I ffect [ 1 ul
?@{rrrgnﬁlgg?q arrsg g?ﬁ:ﬁmﬁy?m Fszr?to }E’ﬁq#)ﬁorypat?orn %\?g’ s? r%l% Sa’ts molecular

on/off switches that can modulate or regulate the target protein biological function,

These phosphorylation events are ultimately triggereci 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 Hy0,), cytokines (e.g., interleukin-1 (IL~1) and tumor necrosis factor

o (TNF-cf)), and growth factors (e.g., granulocyte myacrophage-colony-stimulating
1



differentiation, secretion of hornones, activation of
transcription factors, nmuscle contraction, glucose
nmet abol i sm control of protein synthesis, and

regul ation of the cell cycle. [0005] Many di seases
are associated wth abnormal cellul ar responses

Ll GOSERACSRY, BOHBIdbI! gﬂﬁ;ﬁhnﬁdﬂoﬂt(ﬁﬁmveﬁmsemellular stimulus

)ve. These di seases inclu 0
| sty taffct @neant anoneu aelludirs &6pEBSES | Wh‘!%‘%?ﬁ ?lb o, ‘migration,
di seases, bone di se net ahRkiion Yrseasesption Factors, muscle
MP@PB@‘F%I“&Wg %Sﬁ%hbenérat | vg di seases, P ancer
s Mlcake dictansien, celttalrafi matemayntissitasnd regulation of the
zhei nef'“s di sease, and hornone- rel ated di seases.
Acatlmydlengly, there has been a substantial effort in

naI m st rifial 8sinlariebpponses driggered
TadbsL dopae® A %ﬁ‘é‘%‘é‘%‘é s ﬁ%‘g’e nts, [00061?0

%gﬁﬁeﬁémha{sﬁ-r@édlaea leﬂ@int s desuiribed laboes eTh ea‘y%caéﬁ’s Nectude, but

[ rtant role in cell oliferat,i
a0t Hrited nio) \ARIFASRING pﬁn n;gma{&iat@ %{s%ﬁ% ‘ﬁ%ﬁ%seases,
Cg;%tagﬂgl% %feagﬂsghln% é@g%ﬁi ph&irﬁﬂég&nﬁm&pmn@iﬁbges, cancer,

nosone ° segregation, mitotic spingle. functio
a@ﬁdﬁ%wﬁlaﬁ&ﬁse&seﬁuﬂlergmsexp} ggbm@n Alzheprget s, dlisease, and' hormone-

undetectable in res el | Aeihid dicinal
atelatod tdiseaeaski M Eff“ﬁlgqg &H? H :?n)&tﬂgtﬁlé%ﬁ phases l|nnme cin

¢ Xﬁnéoﬁggy tShihé 8%0%16 Y288l inheiehs th@f ara leFfedtinecas gherapaurtjc agents.

are

served in a wide varigty of .tunor.
| (0096] _FoTheeAaropi domily @ngmwwr@m# S pliy PLighBbitant role in

o AL g S Ao 1.
SebRgRer p6"flare ighy horfolofous] pecing 4esponeibls. @k ghromosoms
I'mufa et a

Ki . Biol. 1 72,
Asegregativnh astoméewmdkg g@ggnd ‘iﬁm c%ﬁg%?@xégéyn is low or
CO' a{;}v%tglglg trcs‘fi’iﬂg cghb 1tt§8hﬂr9ssid1'ﬁ@fd5a0tﬁhy @eﬂﬂﬂgd&nng the G2 and

ern orylation events t

r eaikdtR! Fhdsbeirr ej/dlmgycmﬂle Epwi:ci laygls) 9f alh4yugeia- @my gg,eg;nbers are

arolein control]i the a - b
c lobseryed ek Wil Y t)hr?ﬁtgg}og 26 5"1?%1 o}Serg%Jrﬁlgﬁlt Eﬁ‘%@?gfs protein has

Rﬁa;égxrx %hddge%t&@fexb@s&dl i mhmtm camndr tisbue [Bischo ff et al., EMBO

di seases. [000 Acco | t
| . Al99Bedr, AESU30GH; d%qbélms besoffoblmds CALTET 19, 145, 1635-1646

inhi bitors r,0 agHs _P#rA1i C Mhidra-2iHas seh dmplicated
beK’éP@gPF%’TgP d llgwconbéﬁl s tha'tl are useful as,

| NQitRkd8lcin@k, shek as aolom,a:rreasc aﬂnchothyr sgnhdéwnpﬁe This kinase is involved

i nadequat e treat ments current a b 0 i
neinqrdtein piospherylition cyents ﬂ;%q:g%aé? c{ﬁlef §petcff§ca11y, Aurora-2

LS o gt Qs s i

re remains a need for the diated
deymi PR iahibltorelave tananmoeant Wik iethedreataent ff fpyrora-media
useful for treating disorders mediated by Aurora. In
cediserises-enbodi nents, the present invention provides

nol\fﬁ%hﬁonpﬁ&gﬂﬁnéﬁv ihge tif€a b4tURéadr 66 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.



L1-y-~L2~Z XI1]N FOAK X2 N~R2 mwherein R, R2, X,
X2, L~, L2, Y and Z are as defined in classes and
subel asess herein, and pharnmaceutical conpositions
thereof, as described generally and in subclasses
herei n, which conpounds are useful as inhibitors of

protein kinase (e. GuvvkeOR)THEIRSENTUON are useful,
for exanple, for the treatnent of Aurqr di at ed £ 1
di0688is e s As| disased abaver ther IeHaias aé}Fﬁgcffa’l @?Vef%&e“‘ ol nove
i avention provides p [ : | 4 urora. In
Brippraagtan BRIk R fling BROROR kel by Anro
| &ridfi S@Bbdintents thea Prusait @ivéstidn povidesinveb compennsis having the
activity. In certain other enbodi nments, the invention
protuges phar maceuti cal conpositions conprising an
i nventive conpound and optionally fuyZher conprising
an additional therapeutic agentL I n|-§/et ot her
enbodi ments, the additional xt eutic agent is an
agent for the treatnent Fm‘f—((;a Ice%.\1 [0010] In yet
anot her aspect, the present *nvehtiR8n provi des net hods
for inhibiting kinase activi (e.g., Aurora)
activity in a patient or a biolFogical sanple, :
conpri hagin RAMRA] stleni?ng 't a.%sal dnpakiaratas defined in classes an
contacting said biological sanple with an gffe(g?i v.e all
i sibichisessrhereinpant pharmaceusivgb GerPRTtNsetherepl s discrifed senerally
sti]l a her ,aspeGiy: j \FiRar T 11368in kinase
i S5 AR Spnich OSryBBGRE ke nuchEll b B proRin i
agd . vAhdora), a8k Stengsefulyfoniextmplentprithe treattishteek Apjera mediated
need thereof a therapeutically effective anount of a

8hd of the invention. BRI EF DESCRI PTI ON OF THE

caprs
g@%@ v Llﬁoéélrlailfi eehbd@RicatsS @Y CRPbRion preAdST plidmaceutical

ase cel grovvth arrest experl_rrents usi n(?_ .
f eetipesitigrswotprisigtah dnvantiye compourid srhefeir fhg pogppund is present in

depicts results of. H.stqne H3 phor [ :

| A BN AeRR D inbl ARfor eI ggﬁ%g’&%&@%rnﬁrggﬂdémm’ the
OfnvieRor PMsitek Pharrkddeitidae otipbsitibies ddiprising hs inventive compound -
exhibits a concentration-related in i%i tion of hjst ONe.. iher
Hand eptipeallyh Sarphies ropmnrisig aﬂsﬂdpmﬂ therappugc ?&?E‘in Psye
resul t.s of kst ' L érithé tr@ftment of cancer.
S5 fihchts, e GRRpATIBIRRREACE i Beertbr b hiftment of cance
CERIIOYNd Jafyet Afothenaspct,the present aniventios pevides methods for inhibiting

intra-peritoneal|y i ngl e dose, .7 / k ' ot

| e YOG (4TS PP & PRERD oA P comprising
h 5808 Eﬁglgﬁ%di&‘ %ﬁé}ﬁ?@ﬁ&%@ﬁg%a Biokdglcal t8mpletwinh an effective
for up Fo ours after adm ni'stration to inplanted
mixtebitdrd @inehmFofpucampouadsif shesinverinn: dnstillapater gipst the present
! TIP\;GPHIJSIII Opr}ox?iégse rlraeﬁo%tssférntrgatm any disorder involving Aurora activity,

comprising administering to a subject in need thereof a therapeutically effective

amnount 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-1 16

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



116 tunor xenograft nodel. A conmpound of the invention
was adm nistered intra- peritoneally (IP) to mce

i mplanted with HCt-116 tunors. The conpound inhibits
tunor growth followi ng a dosing regi men of 75 ny/ kg,
once a week, for 3 weeks. [0015] Figure 5 depicts

ogp a | §ft EnSton® H3d yhaspho lauon inhibition
e@ﬁ Lrentlgﬂp 8 Blg—‘ltTds l'é%ﬂlté" &ft o yhasphory

t unor xenogr af t m)dSI
cmpenmedtsaﬁ aﬁm@'mdéeumomnenm@ft madelnAsgompaynd of the invention was

ntraveno as. a sj.n dao ﬁﬁgd sth HCt-
@;farme ﬁ%msé; SHisheAly TrExE e oopdkey o Bl MpiAEq wi

ndaghibas GidtbredHB eserthe phosphotydation in HCT-116
su stltuted wi th" any nunber of substltue ts or

f tomirs ﬁoraip tmiDéDﬂEélﬁeI adminirssatipn tq wgplagted mce.

AT tOn ts in a HCT-
- BRRAD o e g RRIEE Feg R GRS B nhiBILTh experiments in
f o14rekAsT Hnollifs motsle M compouref of tiecinyemtionephs edmingtered intra-
of hydrogen radicals in a cture th t .y
rpmtomallaf (IB) &petre illéﬁlag'i?ﬁs‘{g’lt? jgﬁ-'.fr {e pmorip e ¢ %‘ﬁg‘é‘hde inhibits
L1100 2 [§t 788e/RE, Giiél alvidelt! 6 3 weeks.
orﬁ?%ﬁ%ﬁgﬁwg%e sug%{%mé#t& selgefg ed froma

SpOBIB| | edFigiieus, depietss nisalts tofephosnhypryiated Histoner 53 modulation
di f f t it

© RRper vapts i T LAOdumor SARgRRL T A CPmPiRs il disinfention was

pﬁ&ﬂlﬁ&é@h i—’mfa%ﬁ&dsi e i sin b d8$ABhSE a1AaL)ds 10h (75Bme/ke).

broad aspect m ssi bl e substituents include
acyclic and cycli c brancrﬂmouﬁbranched

e

Ok Qtfihfted VHROAMYOSum Eé?fofmubﬁﬁ&aﬁs of' fhidtionalnmeietiesn In general, the
het eroat ons such as nitro ave h

S ATt Taubeied awbetber preged Eoihe S DPOGRI (i ang pubstituents
glit%&llgg in o(f% q)r? t{lggr oa BSﬁi Bfth 8 heWeplaberfigitioF hydiogen radicals

Furthernore, this
l lilfve@*dimstm‘eum@tmnhrthemih@ltaﬁ am@ettlﬁnd Swhmnhnmﬁﬂ@]e than one

by the _perm ssible substituent r 0
Chehendh v Bt et B0  Hord B it

b el 8 flofY & Qﬁécﬁbdaér@ }IPrtﬁ‘é @tﬂ:@ﬁhﬁéﬂi hagp be lelthér thesarhé or different at
n ab

ormat1 o e conpounds useful in t&é :clude all
tleeatyrmmitloan Aprssddetaimrihe team Sebstipiedoss eanigipprated to include

a5 5B S o L D 5 B el i

R%Elﬁsrtﬁ@énltdo ti:?!ddé ac?b]lll@ﬁﬁ%lcgdzhdj Eﬁralrcxhadi |T¢ alnbeanched reattiogyclic and
eteroaronmatli c; ar eteroary
amwmbcr,oanomatm RARA RYP-GEQUIALSy LAY éﬁ) 3?%7?59@}91“ substituents of

het )
hz)g'g friiég) {)ﬂ%qu 4],?} é}%a% ﬁfr%yih@c’tﬂﬁbn heteroa}‘oms ?\]IJC(;Z as nitrogen

CHg s ; hydr@bﬁ%ﬁsnm&ﬂﬁlﬂxd/or%(}ﬂerm@ﬁmg—@@qmuents of organic
N

- @mpﬁm%%mm g(b;@) satls@\&@ﬁe a%(nG ' Sof Qhe hetercatoms.

%%tms 1%5% ISO)HON%%%%( beb%ié%%)@ any manner by the

a5)sSible subStitaSts, of- BGinS)cempouls=NLembinations of subgtxtuents and

e S S AN AR et sl e i

- St compinashR9an '@hé’&é‘dﬂﬁa&ﬁﬁﬁﬁ pRévention, fér exeinR pBdisorders,
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;
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i ndependently includes, but is not [imted to,
hydr ogen, hal ogen, or an optionally substituted
al i phatic, heteroaliphatic, alicyclic,
heteroalicyclic, aromatic, heteroaromatic, aryl,
heteroaryl, al kylaryl, or alkylheteroaryl noiety.

Aﬂgﬁ%ﬂl?nﬁjgtﬂlﬁx ﬁ&'ﬁhﬁﬁ:ﬂhcﬁ m&wtadxymnapm CdaBirel; -NO,; -CN; -CFs; -
St tue

s are illustrated eci
e@Hﬁ@FﬂBﬁHCkmoﬁizmi t f@{%ﬁﬁ Zﬁr@{a%%ccr}ho Tha _szGl
0017] Jhe ter m ~0RS.s¢5e dpeOsn) -C(=0)NRY, -
B e c»a S5 cta0p1-C0

{0 conpo whi’ch~ posgsess
Sfb@t&d)) Ly -mﬁm(&lcnm 1QCE0)ON MEOGE=RNRE-and WRCREDO-, -

nmai alnth integrity of _the ¢ nd

kaboniges oot Fiee e JoREH egﬁé{qdﬁ; T,
Bi ci G2od 2 e -NR%580,-, -

Eég'flﬁlﬁaﬂgr t purﬁﬁges dgtgﬁﬁgg ﬁer-gln% [00181;2 heGz i o

t RRFPSINEHat be” -S@NRTed wierein reach rwcme d R

t t ed d t {
E;ﬁué%él; ar]lty:lludgg,; uégn(% #‘Iﬂﬁ%\‘i %%,g egii,ﬂ gl? or An oRuonally
aglﬁ)sﬁ&tté&)na:hv\#p}i?ét‘gbshét% Fhatdct h ﬂ[&?,'cli’df mhé&rcfalmy(ﬂloonahromauC,

eci at ed by one of or |na¥ dditional
Shd:tbﬂoaromatiwe amyl hetelbaryh aalkgharyls or nallsylbetgrogsylemeidty, Addition

g?%e t&e#l% o%?épg{paéllgd i du%h&ylare aihl'ﬁﬁt?éféd by the specific

erern

é’xlnﬁbf&mehfkcéhklﬁﬁ%n tHe EMatitilesanat d0¢ denchibel hirklyll groups.
An anal ogous convention applies to ot %g]traner

t H018] sucPheatsrmalistabley} a5 used) heyeip pregmab ¥ el {pcompounds which

Furt her % Ety, m@%@% g} {}]ﬁn&@&ﬁ}ee&g‘gg%gém%ag% %he integrity of

Sﬂi}sédxhp&ﬁﬂ fonch sufSicient iptriod cbfglmmm; be|detastad anch preferably for a

enbodi nents, as used he @ﬁedh&% used to
mieimpeisd begrielig £ov the, B TSS
%it | Uph e demh razFfS:ﬂﬁ@c Of aUnRERNEdREE) ihelvieg totdo waturated and

rbon atons In certai n enbodi nents,

ahhgdtura&kik str;alghanhia.lal (](yny-lnbg@@h?@ enpragghed ; phqtlﬁelbydrocarbons

GBS S0 A RSO v

g%ﬂé&at By Rie SSIPbidvedy iskill he thm\aemt“ahphauc’é s anfnnded herein to
10 al i phatic carbon ato

c rlorbnt i nct e Ay plkenyh SIkSRE MEIRGRy| TRy, g gsed herein,

e AN G QYR Ubicht @d phaka Canal
g)ebg%m&t 5’#95 I nélgqe% %{Iﬁgﬂer eﬁ%od‘fq%gntmy s r‘g Ijas:l ogos
alcksvintion apglil oyotiidr @neupsenmrqublmyled‘alknnxlh,e qllf:w tmﬁnthe like.

contain about 1-6 aljphatic cayfhon,alk J N t
5 Ruptheranorenss usqqqgerg}nr( ¢ tefse nagl?ﬁ 07y yni g’ug‘gf the like

@B!:(%Xﬁ% ' tl% DEbstifMED bhe 'hns%ﬁhﬁémgﬂﬁ sit - c’brtﬁﬁr émhodlments, as
at ORB TP | Us

rative aliphatic groups thus include, ta tb q,
aruee,mclterem; fflotwesd alby " 5r useda tp l1edicaipt thyse aggql,ygroups substitute

Pgs%%@h%ruteé DPAnCBE gp urtrantie FaPtiptbonChs cittoN woms. -
Eéﬁie Nt ¥ cerfii 6nibddimess; iheXidyl, alitenybirdealkymyd gtdups employedm

whi ch agal n, may bear one or more substit

nt
Althe ruyllventg)l:lo UBthalm (ﬂbm;’e 1-BQit aliphatie, of:arpq)rm gtapps OUI(Isnf Gfitain other
exa et henyl.. pr | |
n&r% Elﬁ ?]k% Y’t @pdb 'fifk&ﬂy ﬁr s oo nqlo¥eidv in the invention

JEM aEBxS%UP-SIO' a[]ﬁ;hh@@ carbbh a@d}xﬁs ndh ydtldﬂ:dreeinb@dlments, the alkyl,
2- propynyl ropar ropyn and,t he

I |dl]zclanyl and zlaolkyn% éouéspemgloygg in the ml'?renti)(% gontam 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

ot
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[0020] The term"alicyclic", as used herein, refers to
conpounds whi ch conbine the properties of aliphatic
and cyclic conmpounds and include but are not limted
to cyclic, or polycyclic aliphatic hydrocarbons and
bri dged cycl oal kyl conpounds, which are optionally

S;éklhlsédghﬂh@sd thd Talkyﬂnﬁlkgﬁylnmh& a?hyrgg! groaps gﬁ;plﬂygq insthe invention
W e apprec:late Yy ne o ordl nar SKI Ln.the

avantain abpulylo# caTbop gQmRY. cBEALHE AUPHAOErOR R i gy but are not
i Fa mple; 0 | ,|all ,nld-btl, -butyl,
DA ) B A LI B ey, Sty s, ety

Mo opt i onal

fiﬁtPBﬁt%rI, Lttéﬁd)uvgill lh_-mnsyllp secApEnty1f Lilszn)ﬁbnt(yh aﬂeft@ggw@s n-hexyl, sec-hexyl,
ustrative _.alicyclic groups .thus include, .

nBwigtiesiapd dhe dikey aﬁu@( agfPel ag)}%ﬁas o8 S| @og%d;]&_%tu%tg. Alkenyl

c i i , Yth 1,ybutenyl, 1-

) @8@ {}I&W e, ba¥ GhePR }ﬂmtled E}E‘ﬁ!zfdi‘?/ Vdthen§l qhw Ybuteny

opéntyl-n, cyclohexyl, - - cycl ohex

Cyetiyhexenyl-byhyhd theylike HRsprasentativg lalkyng} sionps include, but are not

)i eties and e like, which [ e or
B b sfimab Acreory o sippRy DX Tefom il pRERE RS OO
URRBOe" it tefRI“@liSycHB® Cdshis@ hbatirl, @efeysciol congokiydls which combine
groups having three to seven, preferabl Q@rig to ten]jJni d
cﬂrctpmpatlm? aliphatigisind cyslie comPRYnds Mﬁ‘c%ﬁ e byt pre,pod lumited to
not Jimted to.cygl . : I
RS B PO HE LFHIRRG S P oo Y brig e LSBBAI opmpounds,
C hfchOhreddpitidnally @ubd‘ﬁ'ﬁc}itled Oﬁgil:li ph%ltdr anomer funetianab @yfupis.c As will be
noi eti es, may optiona e substituted. , anal .ogous, .
Capvesieleirby 2ppIaf @O sk Lhdbe At BEIRLC: S RHGRA heren 10
:}.ﬁﬁeéfl{d%a Ibbf3 F% {1(;1:’ llmft&f lt@ aé)}é:x "1, @ﬁ‘ioe[lﬁﬁlyﬁ,! R cycﬂ&@%&i}yl moieties,

et m eroal I phat | s used herein, refers to :
awhidtahiecoptizinally aabstitutedhvithn ona eoromore functienad EoERse mhlustrative

in. the mai ' bstit ut ] o
nakiorlis Eamps Hiasmeliehordaen oty ty 3 Yabihig cyelopropy, -CH,
aliababobsl, Ch&jcloniich -contacivbutyone coclopamyl, oxyTbrcyclopentyl-n,

sul fur, "hitrogen, hosphor s or “silicon at ns, j..e.,
inyqibbmrel,of-&?zmm exylo nsyclahaxsnylgthyl.6 Cyelghpxanyletiyl, norborbyl

het er.oal i phat.i,c | | hayi min

¢ PR ap IR i et sl b e’ ThoeRBBT 0 o

t pooR1TL. GBhd phat foyclaliyil’, wharsed hereitt, refeas spesifvallnitpiclic alkyl
atomis replaced with a nitrogen ato nd ereiLn_ anya. ..
oEOUPS  haying t@petw68§vgﬁaipﬁqf{q@g§' &IHPB?H %Poﬁ%\g%yat‘g%g Suitable
r%%lg?ﬁglsb%cﬂlﬁepﬁ%g% not lfnfed tdichERBRIPY], PEVREMADI U Syclopentyl,
or“srlirton atom -ato

pl
used herein, a’'l m ] _ )
heyelohaiyl,myekoheptyl aidethe lige mbichgpsan theeepse obliphrfighsigroaliphatic

in the heteroal.phatic mai.n _chain . tp, - :

| R b et sy PROOREY S sRLflRL b ehbfoetils convention
araggﬁés' t6 otHag L& R YR dueh @8 “@clalke@gE N “cyploatkynyF rngd the like.
group. Heteroali phatl c noieties may be brancheait ﬁr. e
| i[0@22 unBhetertne theterpalinhaticajap user, Bereive fefers to aliphatic moieties in

het.er.oal i phati c Leti aje [ ituted with a

RG0SR, S R R HAERa boen subsits |
h R tee@Rom A tTOES, 4 hesroahphukit pranereters woarealiphatic chain which contains
i ncludi ng, any of the substituents descrj bed above. . 1 £
[ @023Y MvFe axyeen, HHup migpgealy PhogphorusQr SHCHD AUPS,) k&) 10 place o
Or iR L L OCY L LE S 1 | i east one N atom in
AR B 2.1 R BB i Bkt st one N stom

hetehaaidattaticanan ¢haiay ad bsed dergmuefiss tna Gy pdiphatéc ¢hain wherein

are not limted to saturated and unsat urat ed 0-.,
at least one carbon atom is replaced with a mtrogen 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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or polycyclic heterocycles such as norpholino,

pyrrolidinyl, furanyl, thiofuranyl, pyrrolyl etc.,

whi ch are optionally substituted with one or nore

functional groups, as defined herein. In certain

enbodi ments, the term"heterocyclic" refers to a non-

2 R htGefst onbN Slond in e Herrediphatigmain chajiofefery ¢o -21H- or -NR-
group, including, but not |im i:d ta a, hi- or tic or a nitrogen
t whereyR | is celiphatiy heterpaliRdiatie, 3qybedrod)alic BAHRoAERAHC, 3% g
hav

| g, bet woe i d or li branched. In
oA ERE BN Pl Gatiaf; blaidies ek HcARRIRd or Linear unbrane
Nbdrtaff) SfimbodMMen’] Mhetérpaliphatic Smuitiser e sibsjiteigd by t indgpendent
doubl e bonds and each 6- ered. rin has._ . .
desplicemprRfone Or pjore B thﬁnlfyﬁg‘gféﬂ augr gyt vl Dl S pge, moieties
| j gl vdd dboye.t he nitrogen
@1&&@&% gﬁ%%‘egg?ﬁt%ﬁ%’l c37/&glcuebécsﬂuat e?ni zed, and (iv

arl
of0028he aftevermetheteomficyilic"r [hjeropysloalieyly lggé‘aetpg)c)gﬁhc ’3,/ as used
aryl or heteroaryl rjing,.,Repr.esentati t .
| herpifddsteputo SPEPRBRAS PhichcEPRaS fog P%?’R%Hseﬁy?{ Rééfdafiphatic and
Pﬁ%ﬂ%@d Lmdﬁ A @erldk Bhhyre not MinfiRd @b isiyttated and unsaturated mono-
i azol i

rnyl, piperidinyl, piperazinyl, )
osnpolyicgilicy heterdayoles zubh disrorphelnph ByTeldinyl, furanyl, thiofuranyl,

thi azoli di nyl.,, i sot hi azol i di )

B v PR, il O sheof Aol o,
Ofjefikil BérefiY Thi Ger@in efidbeingsmlks, ale [teren fbetetdcgelic” refers to a non-
descri bed above and herein ma onpr.i se an. atyj. or _—
hetesnagigryy) 6-nex Tt membered FiOgCF A BIYNRLF ﬁFQiWafncwé‘?ﬁa (pg not limited

0 neral.l | i -a%bﬁ ¥ M eSniréd tihgd Bavisit Bétween one
bf§/° ?%é’ °§p E:%Flﬁg%{édﬁo [ nr%'t S %dv\%ﬁi n ther: Exa%pl es@ét ha;m;:e
angd dBfel hd@datonise imlepdrdeatsy sklecigdnfoml oxyges, sulys and nitrogen,

“aromatic noiety", as, use | efe ] :
ook OF ettt e G S o Bl mbere ring
pg&y 6}&8'2’{)&&&9 boSER! PR EGIiRbdeasandnaMiun Bietetcaiomahiay optionally be
3-14 carbon atons, conprising at | east one ri

. n .
s akidied (ifj) tHeenitrpprrkhsterpaiom may ORHERAY| RS Q%Feﬂﬁg%ﬂrﬁi"‘é div) any of

of  arqmatic noi et.ies.include; b re, n i Mgt fouryl ring.
oA AT STl ittt e o OB eyl T Mty sing
apraenthtive ﬂ&%]:ﬁdlﬁs pehdeabyt dré@ot Bmited he tpyrokidinyhtpysazolinyl,
nmoi ety", as used herein, refers to_ stable.substi.t o
opyeazolidioy] .t ipidazalinyht WQ%&‘W%PIHE‘P@‘PXL JapERZaYL, Uxifblidiny1,
POLYASLEEARY Eblholihyl RiiShl; kit MRyl eptrabrydibfuryl.
e e
t IJ8024]c ke Additiopaliyr itarvailin thiec iapprec@jednphats agy of the alicyclic or
het er oaronmati ¢ i etj es..i ncl,ude, t,_ar t. lim.te
 GeipRIcHge TIPS (CRYREC FIF ot ey paY cobifst S anst o
| %[%Pe‘f{;]é}gf | A¥ikry GHidaaRiimy | Addidbiul degaiwpieazefl \enerallyl applicable
tetrahydroqui nazolyl. [0027] It wl| also be | b
appbstithette aret iflastraiec hp the spestficrrmpladimenisEhpwn i s Fxamples that
as efi.ped herein, may be attached via an aliphatic
( I aescHPRAASr heteroal i phatic (e.g., heteroal kyl)

[ angh LB aRItES tériC atematiDinedibty?, auotedakerein, refers to stable

-(alrphatic)yaromatic, - (heteroaliphatic)aronmatjc . .
- Ewbgtgmﬂi@)mu@t@gp@ métgl:ate_d mono-por poly%:ychcnﬁyd.rodarbon moieties

(heter oal Lphgti£)hel afoar QIR i6mpriliak kit! bai WHR! tifg satisfying the
- &?@{D& B’%ﬂf’f{g‘i’q}'af%g‘a‘%%o?l hid) al 1?9 Héltﬂgr%ar onat i .c,ﬂ%nd fying
- (64! 9@k kosk Jbsrhetergt OBRhpleswietromstic Timistiesagcludadbut 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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herein, the phrases "aromatic or heteroaromatic

noi eti es" and "aromatic, heteroaromatic,

-(al kyl)aromatic, -(heteroal kyl)aromatic,

(het er oal kyl ) het eroaromati c, and

- (heteroal kyl ) heteroaromati c" are interchangeabl e.
SURSikhit{ENiSe bRILHES 3-PAkarBbR aftis, biibfisiflg kDleasttoneaing satisfying
t he previ ousff nmentironed substituents resulting in

t hthe Hinckeit faterfon ramaticityl Exanplpsofibeteroamnstic mpoigdsidpgiude, but are

the termiaryl"” .refers to ar i C .nDi.eki : . .

s awt, e 300 priovt, funelinyh ERrGufibltA, SoquiiSlinyl, quinazolinyl
al diRfibhinkLolgl, andletethydroguifigdotyloal i phatic (e.g.,

het eroal'kyl ) Tmoi etg/. I'n certain enbodi g%r;i}g of the, .
pr@8Tk i dvwill ialne, be appreciated fthatsarpmaticy teroaromatic moieties, as

bi i, carbocyel i ' ; t Vi . :
BRSO A PR R OFph g .
| NhetShIRGl) Muiety@hd Ithes hied ibclude mevigtics swap hshy(aliphatic)aromatic, -
t et rahydronaphthyl, indanyl, i ng&_nél -?ﬂd the |ike. _
[ Chewroadiphptigiatopatiche t er m " het GAUBRAA helgrapromatc,

n i ficRlafihgR, 2% iage, abo¥ereroalkylaromatic, -

LHFGHMATO IR, §2RIDSErARE, *0eroaistaromate

al (alkyhheterodreineatiqabid hihdterogieyhbetetoatomatia] wpieticaoi dhys, as used

In certain enbodi ngents of the esent ..i nyent iecgn, a.fn&e“ammatic
IC ’

t dieavinpether Galirgies | “AOMANGy e HEIFOAPIALG s TPOISUSS .\ 8

unsaddhAheicr adi cal _(lieyiRdmhi@m about-(Heterealkpl)@bniatic, -
ten ring atons of which one ring atomis sel ected,
f r (heteBalbylpireterbaronmtio, Meﬂmterﬂ%gibylahqﬁgoapmc arge interchangeable.

addi ti.onal heteroatqgns ind ent | eglLe ;
oGl 5L hA TR, A TRRACRL) 3B bty Smniones
I aibs@ueRRr@iltin} AQHe f@miatién 6£5 btable componmd.ecul e vi a

any of the ring atons, such as, for exa l‘e"eéogsriiéjs\é"bd b
pyl0828hy| Inggnena]. dhenierm “BoH B to W%@U . ribed above,
] | i | i a ic {0 ¥k , heteroaliphatic (e.g.,
t%’%ﬁé%l?f%équa%egzgfy% %ﬁ%&ﬁeﬁy ',)é?(é’ya_nyl o P . (&
quikgtexoblkyl), moieso duicextdin rydbodaments bbtheipresent ipygwion, “aryl” refers to

Substituents for aryl and.heteroaryl .noieties. ] ‘B
DU TR O EPeREe T ST RO P Bkt SHistying the

VI oUsS

neg{lg@ egﬂg URstt bigMRiits, ihcl@ding! M@t sadeslimite@ntcs phenyl, naphthyl,
recited for 8 aliphatic noieties, or for other
nofetahydronaphtid cindarsd, indensil and thediet i ng in t he

fo | on ,.0f. stabl.e cq [ [ . -

" a{“&g% (ipeitatly jie somg gk lhi%g"l}iﬁ"ﬁég%ﬁ’%g’ggm moieties, as
hed&cibé®f Move, téxchiding kiibsegramaphedasvipr avi aliphletic (e.g., alkyl) or
defined, attached to the gar ent r}gl ecul ar im%ﬂfﬁ th ot
- t heesergnliphatisx (@ n hetespalkyll ISty \n oFeria STpRdmedty pf the prese
at %ﬁaﬁnérp'tﬁ)@ | K “hbte $#yg’e5§ el hefiP Qe iPER! & cydiRQndhtiibdted radical
group contai ns about - 12203 I phatic carbon atons. In

Cc endving fromi Aboutefiveotti abowt Sen tihg atdragy bi whishponsorngpiesn 1 selected
about 1-10Q aliphatic carbon atons..

I t ot her.
enel pents andh B a79091 9gf offp BN ILEN gtog%g a{eo fagituonal heteroatoms
?Liéﬂgﬁidﬁéngf 5008 HOHPS, & and 8 iaiicll el B@hin@iEDeak Alisire carbon, the

oup contains about 1-6 aliphatic carbon
at radical being)jeined tdthe restinfdhevmotesulet via agy f the ging gioms, such as, for

contains about 1-4 aljiphati.g, carbon,at . :
of xR}y DRl YR RS L et BBy FRassh, iasoly
LN, §EdRaYolyR" @Y zolyl, 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, ie., the substituents recited for
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I sopropoxy, n-butoxy, tert-butoxy, neopentoxy and

n- hexoxy. Exanples of thioal kyl groups include, but
are not limted to, nmethylthio, ethylthio, propylthio,
isopropylthio, n-butylthio, and the like. [0032] The
term"amne" refers to a group having the structure

H @Zné’\ﬁ%i&ieg or%P BiHeE fididiies a6 diRbloRd Berbinfrpeltidg i the formation
d oge or an aliphatic, heteroaliphatic, aronmatic

oofhest@ﬂ@eampmndc noiety, or the R groups, taken

t mﬁal K y o quE?)grPe(tof éﬁgy%%gf}p EE% ﬂoall&)ﬁ’g a8 hseliMerein refers
Stcs Uint H1k91 ‘grcMiR a)éhﬁ‘&ﬂbﬁsl deffined| ydchedaso ailm‘ paredt molecular moiety

héimihgh RUCAT NG CaR Y or b ey puliar ot palicy). Tn certain
def
A

Cgﬂ‘ie’t' Gﬁnb@:tlﬁﬁ'ﬁl tsﬁ tﬁboﬂkyrlegtgap cbhnmml dbpirt Grl0gdipbatic aarhen atoms. In
t 10 t rbon at

CHBbeE Ao eI HLY BERBR TSI AP iy P pptbon atoms. In
%oéfﬁgé Qbécﬁr(lﬁ S{Wx? %h&af? Gt HoRiathsoHpOHE 1-$'aﬁpﬁétidfﬂhﬂ§dtpatoms In

on atons er enbodi nents, the alkyl
gyeu @tmrﬁnﬂnmﬁmmmhelalﬁyhgmpp awontrinsaatieoh 14 eliphaticrrarbon atoms.

B MRS T o LA oA GBS, BB, proposs

Nekt-Hutdiyt Bebpett A \d-BaxioRy., Examples of thioalkyl
eﬁ&ﬁm Oxﬁp%?‘ggﬁ%ropyl amytno aﬂr‘l:gotxzqah | ike, [003

t grosps'inalude, buicire hod lingiied tog methylthic, ethyithio, E#’%Whl”& isqpropylthio,
ato ecte f..om fl uori ne, chlorine, brom ne and
E]Wé(ﬁl]'[ gfhe’rlhl%e term "hal ogenat ed"” denotes a nvoi ety

hﬁm} B8] ONeThel 14 “Amihd!r Rfers h@ laogronp htving the staxiterd -N(R), wherein

eto. 9 [0036]_ The term "hal o " denote

apRgh @C@Upnceagf Rofi iederaidspdy hﬁ«wﬁ%& 78, alfigfptici peteroaliphaic,

t Q&S oqgﬁ% atfel hddtE dot BRY Rt Sro@psl taRen together, may form a
y suc

exenp ied groups” as chloronethyl
bh@waetyolic moiety.| uor onet hyl, and the |ike. [0037] The

FoBRaT Y S e ARG 965 B TR st

m#[-ﬂ@%efe% RF §s AIRyR af Bl Iféﬁ'elﬁt The teitre’ mﬁ‘ﬂ@l%fers to a group
e

retn RXx 1s a su stltuted or _unsubstitute 9 In
ahiaving it sthituge NHR - hehereisa R gk alkyl, as defined herein. In certain

hefxﬁéecgl ' CthC h-g,ca]_Eil e%l Lo &S B8V 20 HifaYic daHdRSkomhéleIn certain

rein, does not substantially
didther eﬁlb@aﬁmam thieO AR gmpmongnmsr atiolni 4-10caliphiatic chgbon atoms. In

%%tegtﬂé’é@%{b%ﬁiméﬁmim%ﬁ&ﬁ SKerhotibb ARG emplosed in the

¢ s JoRakdiBs. In still other embodiments, the
eroac}nl 8())/1% %%['%g SQI% gtegtlrmt)aryl n%l ety. [0039] The

t amyl grvip @ontaiss aboadl-l&emphauc chban atomss b getaibermbediments, the

differ fromthe, c of . t hi term.i e

o kYT, g PRALaing 2P Hﬁﬁgmgﬁpfa%&si’%%ﬁ afoghs’ " Btafhpleli®of allylamino
include, but are not limited to, methylamino, ethylamino, iso-propylamino and the
like.
[0034] The terms “halo” and “halogen” as used herein refer to an atom selected

from fluorine, chlorine, bromine and todine.

[0035] The term “halogenated” denotes a moiety having one, two, or three

halogen atoms attached thereto.



C(=NRx) Ry, wherein Rx is hydrogen or an optionally
substituted aliphatic, alicyclic, heteroaliphatic,
heteroal i cyclic, aryl or heteroaryl noiety; and Ry is
an optionally substituted aliphatic, alicyclic,
heteroal i phatic, heteroalicyclic, aryl or heteroaryl

' : H " | 4y WY growps asdefined above, havin
@gfﬂz ﬁgl?gl?,]glt;}%&su stﬁhgt%gd&%r ~ur§§tfg§titut ed, 5
| orieg awo,0or threarhahegers atomrsaattagherd theratptand dgipxemplified by such groups

consistin | el f .carbon h at ons,
haARYC m’g’ﬁ%‘n}é’& |1PSE‘PB%&§?IO%‘?EI%§%M a free
VESTEE “The terdd ““AoyIdxgrics wakd efin,albies abt stBAAGALIT Hifer from the

term™C2. 6al kenyl ene", as used herein, refers to a ¢

sedssmpn unesting of uthis e 110188, arkj Fshrefers ty gripfisty of structure —
u ated divakent. radi : si gt | @nfddy Bbhatic, alicyclic,
COFRDIAN e g A OGRS T, DR iphatc, acy

CRétEYOHLigHaB B Fhetdiaulibgclit, iyt or huetoanylandiety. at bot h ends
of the radical, and wherein the unsaturation is

pl0038ht Jheytern “‘aryilibl &8 BesduBeTEing dRR ReF SUbSRRSlY dliffer from the
bond i st ] : - .
Qé-n?ﬁ@ %}egéitnﬁ ‘of Qﬁé’\éﬁﬁ Mﬁer gf_t,f ?{6101%2 %ﬁsa gloidth @f selidthie —C(O)Rx,

ana e nolecu .used’ herein, L
t lerely By isahispbatingtd orheheibstifutadh alipbatic, "alickglic, | heteroaliphatic,

"al kenyl " . ~ "al kynyl", "heteroal kyl", "heteroal kenyl",

" h%?@?-é@ckﬁﬁ}d"‘?r E‘%‘Br IORY enconpass  substitut ed

a3 S UBS el fetth 84mifdt, WsahRd Rpéinlasa! sotasubstantidly differ from the
| Tnear and branched groups. Simlar the terpns

ly ]
" edthmpn | medning ot trisderh iin” the” arbt andaglersoll Rymoiety of structure —

GeRR ORGe haret o BhydeofestiOE R BBl abiehthes Aiphdic, atiyolic
Aﬂalafom?%iby heteRSalicyEIIB, AY r dtkdewhryl nicistyl end Banid 4y optionally

"cycl oa nyl", "heterocycl oal kyl", . i

+ pstised, eliphatice nglicyclicn deisrorlipipt hefsgpalicyelig aryl or heteroaryl
"ﬁ{og)%}?ti c", "heteroaromatic", "aryl", "heteroaryl" and

tne T1'ke, used alone or as part of a |larger noiet

: Yoo o
e [00d0Das STHeo térns UG dalkylent anas ussslistdin.urefarsg fop Substituted or

0043] ., As d h in, the t . "1sol ated"
b W e ET AT —
r ?ﬁfﬁﬁrﬁ@eﬁ%ﬁs?ﬁﬂ%ﬁ@&mﬂ?ﬂtm abecdrbon awpal Riwidg free valence “-*
a

east “some conponents with which they are
asttth endscbfithe radkicale or when they are nmade and/ or

(g rodtﬁ:egi prgpar n PVl PantuBtituted o
rrg(wﬂrom © p??%sag‘,%ng%ﬂgﬁnﬁg‘%%gﬁ‘@ lZa?tgcept abl él oo
dehéubatituted, linde @8 Sstaheiiedi unsanstatedtdisalentyradical consisting solely of
pharmaceut i cally acceptable salt, ester,

or salt of, . fre
s aethoe #0d rhydgizeny apmss JIRYBLN HOIb IV Y St ﬁ%‘iﬁwao"&?}% fgving a free
?ggl'eﬂcaet + ¥ G %\?Lﬁ CHds WP ok AfiPal 2k Wk aR thdukaR@dtiod1s present only as

capabl e provi di ng Irectly or indirectly) a
C dotisle Nonds ant diestinea dosblei taewl canesxistrhetweengthe first carbon of the
met abol ite or residue thereof. Pharmaceutically
achapangthe rg¢of the MAlECHe-hys i ncl ude anong ot hers

piéh#? UQgSag ﬁse@ﬁférgifﬁrﬂ the Brifis dﬁia;ih\éa&'i,vaetefoaﬁpm&ppmcyr’, “alkenyl”,

usual Ty with significantly reduced pharnacol ogical

atlkyyly, “bhiewiallcyliis Shetercatkensitld{hetenealkynyl’etid thealike gucompass

ﬁ%\? o ttI laxeldtu%sﬂ gt?t\t/n%ld, 'satoratéd Qﬁ'delhrgs'aﬂﬂatw,emﬂﬂjﬁ% and branched
groups.  Similarlly, 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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as the pharmacol ogically active species. An exanple of
a pro-drug is an ester which is cleaved in vivo to
yield a conpound of interest. Pro-drugs of a variety
of conpounds, and materials and methods for

derivati zing the parent conpounds to create the

PERoRRlES “habRalohPie” 2ReyITa Y heR eIt 2d the likecuRded@retor as part
invention. Certain exenplary pharmaceuti cal

cofwlssgarinpmiety sangopipassrhetie substitinel and capehstifuted groups.
der.i.yat i il | .be, dj ' ' i
oGO | b it SpleF R, PP, PBPL 4P 0 (0P E bBounds of the

" précit anveRbbR i fre anslichicomporls thatede I rseparateddeos at least some
any di sease or other deleterious, condition_ in which

ACfTBPeDents With Jhich; they |azs agsqeiated inrRatuse PRgvhen they are made and/or
" AN - ' j . N - iat ed
c@ﬂ(ﬂ?‘%ﬂﬁlgéﬁ’%’a sag&ngjéﬁﬁﬁ%stg%&b eagg{saﬁg;wg%%i tions that
a[0844] | eVitet phkaby, fphashasnitically haccaptabler dedvativiel,bag ased herein,
Such conditjons include, wthout |intati oglgﬂ%ol og,

such 'ester, of such

bfieheias, anys parmapeutisally goeRRiahiecelle sterTRE S

: LA " {0R! G adHRARELGN6 a patient,
LRBUTEUE, Ao AGRASE el ANIOR, fidh ol MANGBNIG 2 patien
Wisi edpatiierafmovidingnlirectly oxpindirectly)ot eompouhd @b sekasrwise described

oy conditions, i,nclude, wthout_ .lipitatio ancers i
lefiRngr soBranolis o yrudd Bees: PRrsBMspiE REpRible derivative
" g ahéinge am@ﬁ% WaRgs Ped-@hilgsdene ped-ivugTBAR defivativd Ba compound,
conmpounds of he i nvention can be used in humans or

awsoatly switht sigeificantlys treducedn phaymacolpsiep 0agtiviys which contains an

dj sease. In . certajn i t

 HOERETL pedl i dh By e SO PEER JEciine (€ ppront molecule
disS@ie FhatrhRoRicalli \actige $fecies dAvietamipleaof @ poedrgiif en ester which
span. 11 [0047] The_term "preventjng" as ed herej[.n .
nisaflgayadatn vive %Wﬁ%ﬁd@%@%g Otjp e DERegSORL g yariety of

é(ﬁ'ﬁg%gun\&? eﬂzdaﬂ{&e?iaﬁ gﬁcﬁ thed Bods 8t ldeAYatiify {ﬂﬁe? ﬁﬂ&ht e6@Pounds to

u
di aghosed as possi aving the disease a e tinme )
ofreatd thapotdrags, are, kinwn e mvaybedadaptedrial thy presendipestion. Certain

to devel op the di.sease or. be at .increased risk f he ...
PRey Poaimoeeticl Snmeot s dnt ReRERa g feceBlgble@tvarives
d@YEbORREBRbedh b YReA eysMilew. del ay the onset of

di sease, or prevent the individual from devel oping the

d[ﬂ@éﬁ]_se éEhe_atpm_l "Aw@‘@gmqiﬁ@daﬂggaspﬁ@d'@gorwm. iated condition", as
s'ydnl']e%iﬁa}ﬂeglgs 91};% tdg&;éas%oﬁ) %lﬂﬂé}sdéifateﬁgﬁs 'cBM&QBh 9k »&lﬂch Aurora is
Idua to the

those T ndrv oug to be predispose
dkiseas & gl 4 olkanThe srmbi SAorora-nyeiised dissase” or "Aurora-mediated

chronpsonal abnornmal jties, and/or due to the.presence .
ofondifions alspareanhesegiscasss OW&@%@F%@H%‘{@@S@& treatment with
[ 9048 oﬁsirﬁﬁﬁﬁr.hegﬁé}p_c Gtk ”incpildlgl, Qeittodt 15ANRIAR. colon, breast,

i ncludes, wthout [iImtation, ce cuI}ures or )
estomac, santl evaciaf caireopThe dexmat ‘Airata-mbdiatededis¢aselinasmsed herein,

animal (e,qg., or extragcts thereof. and.blood, .
ey At orpu el iR g SrFsERRip Wfpyastsis known
T lo\isksa %le.eSﬁcﬂ?tﬁfe%sémrcSﬂHitid:ﬂérinéliia&miﬁmdt Mienita€6i1) cancers such as
"bi*ol"ogi cal sanple"™ refers to any solid or fluid

seolpn endbbreast nantef.r om excreted by or secreted by any

PR TR T e G e —

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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mul ticel lular organi sms (such as plants and ani mal s,

for instance a vertebrate or a mammual, and in

particul ar a healthy or apparently healthy human

subject or a human patient affected by a condition or

di sease to be di agnosed or investigated). The

bi iC S -1 10 kg nds of
st){ﬁfﬁﬂna{aiér |% sg)cﬁgﬂ g %pssuehér%%gaﬁg%etﬁg cdmpounds of the
ppleka@it, ingemtidn arx tisafol whes| ddnhinistegech &ce @, pafient evho has not been

25’3%%3 3 phisintu BrapE Hie Geel e HRt R Aol Bt who would
ﬁ&%ﬂﬁ% é;l‘lﬁcteﬁ% d%vé‘lﬁgttiib WRSIe (R HePhitded36@ etk for the disease.

tears, plasm erum urine, bile
c@he lcoomppimdsl of thm igyentioni will slof thedde»p@ppmeweaf diseggegsymptoms,

3 Eﬁﬁﬁ lg'{e(}:orq%grﬂ;{;ﬂ segse, §%9r%§%th%?m§é &L}sa? ?%i}g%%&%ﬁﬁag%e disease at all.

t pRRSMSR! Slso 3cluds UdiRtifistrtidh of thei dbrgbbwidsest thedavanion to those
abscess or any other site of infection or

i nidieidwals thoupht wrbefnr@dltpom faa th@ diseassralue foofamilipkhigtory, genetic or
L t
" FlsostRal iR, BhaBL UEE 1f the ProserBE BiCom 6F nfthe biological

afdafitelrd for the dib&ise. i oI og| cal sanpl e can be obt a| ned
from any organ or tissue (|ncI ud E

[048Ly~ sheBsadeherein thengrmc g ?glg without limitation,
Eél%{:%n%? éJr ex%ctg %&#PP ?@Acﬁhaﬁiﬂal ”Eﬁhh'ﬁﬂ from an animal (e.g.,

condi tione sue or organ. Biol ogical
Sﬁﬁhitﬁﬁ) nsﬁyexahcss) memdfudnﬁ bked; saive, ufinei ferenssenuam, teass, or other

0 sections t en f hi st o] ogi cal Ses
e B RR e St DS, For Pl e P BRRAG sumpte ot to
hﬁ&bgghﬁ ar fiRlesRS dbrt‘zﬁﬁé&j 60, PExRietéd Shy lorNdedfeted by any living

ohydrates and 'nucl ei c acids gener at ed bi’é parti al
oprgaoispl, emdudma@mglnmllednm@rw@nmsmisgﬁh @6 daggria and yeasts) and
ho a Al.t hough, t e k
¢ PO oty e R BiRETRA ehBlle? K5 Bahel B Rlicbrate or a
aﬂiénﬁﬂélﬁﬁid mpﬂ;a’#ﬁﬁularhﬁﬁéﬁhy ar apparersly heatity, hahan su‘t'g’“m or a human
termani mal, as used _herein, refer

- atitoh AR B snePten of Sipas iy DecrliagaRith Bhantoszated). The
fﬁp}éﬁg&ﬂ gamﬁ% aﬁ ’ﬁéﬁphﬁ‘%fo%”mhﬂm i £d1sd lﬁa@éﬁdl |sﬁ§h as a tissue, cells,
and single cel

I ans | s.
cameurpaxeanaj cll \ﬂe{u‘acts selk loamgbraesarcs celd rfmcé@nsadmt 8 hiepsy, or a

DR e A R RS TR Ry g oo, sl
a(érog.eﬁioutl'? %Hs&ntﬁﬂn@t buétal aRlk),  te@ws]Opleena, aeflog, ufine, bile,
cat, a sheep, cattle, a primate, or a pig). An ani

nagtelwsanalr éhlscgewnmoanu fhaid, merl@neﬂu ﬂaﬂdmaaﬁeplemal Hald or cells
r the hialao t
BritR oy ool Bl R, BaWRY BRRY RERKG. £ wansudate, an
Seﬁﬁfa&t i(@R. REDbtHissl fHokl AhLEBcEIsSORI &k @hheﬁ‘FSlel@'fAmﬂ:ctmn or
PREFERRED EVBCDI VENTS OF THE, | NVENTI ON 0049
inflaenmagtinn, ortfmayiI ebna@dmaﬂqm @b PRI &iBL T ﬂ?mt affected by
: r d Noki arthritis). Th
i ﬁ%lg%‘l%t %‘rﬁg §s | il ld m,&u?ora E-,ft &h Oi;sseﬁﬁ%e ). The
t bﬁﬂ@ea]tsaﬁxpleﬁgﬂnbs obmineﬂifeomrmgtargnt cn‘ftlssue (including a biopsy or
di seases/ condi tions invo]vin rotein kinase- [

d d
e@\é‘ﬁP@’ SHORTRRT OF R ROMRTHE P CUOEK IR L3 e cells) or
P Hefl b Bode e“%%ggoéséﬁgﬁp&?ﬂgsigggélgﬂ%@y“h’a Hlso 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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descri bed specifically herein, and are illustrated in
part by the various classes, subgenera and species
di scl osed herein. Additionally, the present invention
provi des pharmaceutically acceptable derivatives of
the inventive conpounds, and nethods of treating a

S OebnbfieS CARRGRAU HES sariifla NipBEefetdbiplaken from a human

conmposi t1ons tnhereof or either of these jn

cantichtiological samplessmey berom ami paimshaplantneackEziay Yigss, yeast, etc.

i T Rt S it

S off ddvRfopmibae N inchilihg) C Fard fexamphsp omamsabs, thizds, reptiles,

I).-O

general formula (1) as furt her defin beI L1-Y
L 2dphibiany1fish, vrerms-and siggleyeells. ( )allé:ﬁgtuﬁgﬁ e JpsIg § a§nples are
A R AR ﬁ*ﬂ%@%‘?% SoreERHIEY ?F‘é”"‘“ﬁ““ﬁt’* the non-

| RAARE Ataial isyaimﬂﬁnw(fﬂg heddegen, m@;samrat rei tabbif, 2p mapkey, a dog, a
ali phatic, heteroaliphatic,

hetten SkrePc a¢ile.ca PEIIaPT & PH- ). run 6 B fBFRgspc gymal or a
%El‘fm%g c%gnganff i aﬁb Bﬁfoﬁéﬁ‘ Qhmpfe nfayf¥e hubjectedr & Preliminary

f ogen, cyano, nitro, or an
abtq@bgsingc incheting mhmumy separaaionctgtdiqules
het eroal icyclic, arormtl MW% LS oF THE
L1 i sPET DQW@FGEI avi ng
| east one N, O or S atomii I]Nvmhﬁoheteroal i phati c mai n
chain;, L2 is a 1-6 atom heteroaliphatic_ linker havin

a{0048hst Aseotidatbone,i therethas tieen encaeasm@qmrestﬁ%.rﬁcent ears in the

Y is.an. alicycli

hgf’%ﬁﬁ] SHRE Prot |ké‘¥ @H’du’% 'S an a lkgfa @Bﬁ@&h -astberapeutic
hgbaiPFhi BRALESmeat Ioﬂtﬁidages/d@ﬁﬂmbnalmwmhg cprommnhmm—medlated
or  heteroaromatic noiety. [005 ert ai

e oS (e ARe aspeple tHedIressi ﬁ&cﬁw&ﬁé‘“ des E’E‘mﬂ‘m

S| f4§f lﬂﬁﬁlﬂ € %EQ enerflly2 §&t forth above and

%ﬂMe@bﬁwﬂﬁﬁ’ epigllgélﬁRdl s H gr A - sal kyl;
Y descripbé mpbclﬁaaiw Zlerm,aalﬁlr 16> niustreteddine pertoby he, various classes,

h%&ryg cycly g/ ]dHO{ Ofﬁf %g{él? mmgéﬂgﬁﬁl %%ﬁ&eiﬁv%hﬂon provides

S' a%@tﬁf&dﬂﬁr)écc Hie fléritived of t]ie I1§vmtﬂb€b&ﬁpﬂmﬂm m;atl methods of
- OCH2CHz2- phenyl L2 is-C( wherein R |

(:wcamgw sub_@lct uking dhepsquonmou(é @9@1@5}1 cogw&sﬁlongn@ereof or
hf&fp%‘ rlihesﬁ étf ﬁix%?f’f@ﬁ@ ﬁ% Siotd) addtfor aPﬁ’ﬁ&%@QﬁB ab¥nts.
[0051] 1) General Description of Compounds of the Inventior
[6052] In certain embodiments, the compounds of the invention include
compounds of the general formula (I) as further defincd below:

LY 27
0 fi

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

heteroaliphatic, alicyclic, heteroalicyclic, aromatic or heteroaromatic moiety;
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[0055] In certain enbodi nents, the follow ng groups do
not occur sinultaneously as defined: L' is -OCH(R)-,
-OCH(R) - C3-6al kyl O or -OCH(R)-Cl. 4al kyl C(=NR. ) - where
Ris H Cl.4al kyl, Ci,3hal oal kyl or C3_6cycl oal kyl and
R is H aliphatic, heteroaliphatic, alicyclic,

het er ogl.i &yg(tl | a‘hd 2 QIR itfe Qfhel S emﬁt;na{vhgremYRéhd i¥hydrogen,
axe each optiona Iy stbstituted phenyl; and L2 is

}ﬁwgen @ym@smo ansh Filiphatic, Reeterpaliphatic, aligyqics hetgrelicyclic,
X are |ndePendentIy hydrogen, hal ogen or alkyl.
[%@@BEC?W%P'{’I& PRUE M rent s, the fol low ng groups do

not  oCgCUfy éﬁ@)&r&ﬁ%@&fémphaﬁé tidRd et 2 least otRN!, O or S atom in
wherein RX' is 4; isS RlLis s; Y and Z axe

ahthetemhphanpaimn@hmar menber ed nonoc clic

 OSPREERS e ol kg REFECRUILE e 3 e o i e
GldrbRphMAS ain SRAinsCYCl oal k(en)yl aryl,
hydr o ¥CI 6al k(en/yn yl, scycl oaI k(en)y

DL RN NI T2 T N R——
hal ogfg(gnﬁﬂ%ﬁhg%f’r ﬂete%almﬁﬁ{éf(;ﬁ%c\fﬁl’),yheteroahcyclic, aromatic ©r

Cl- 6a
Gletérahroffié yiviofyoxy- Cl - 6al k(en/ yn)yl, d -

i 5 i b sty e e

’ S Koen -, wherein R is H or C
%%@)ﬁ}géoalé ot ycﬁgr%‘gﬁfﬂ;ﬁ) b tleN(R)C\SNerem is H or C,.

Galldyl;eh/ ;snpbéquymi Boisyh ,5- mn&ambccmiqpyqiwkslullﬂm}qyclyl aryl or
NRX' ARX' B or Rxi ARxi aNCl- 14 6al k(en/yn)yl; and @ is

BrEeReh. hal ogen, O 4al k(en/yn)yl |

g['0|)§ 4 K( eﬁ/ il e%ﬁbmlﬁénm the fo]]owmg groups do not occur simultaneous 1y
I'k(Cen/y w yl oxy 6al k(en/yn yl

Gis. deflniedi %)%WGW -pheayl of HPGEBEH-Dhgaylply - is—CR)=N-O-,
ad,6 1 X1 1
ok SR EL S ARAET LT MDA R aod R (oK and
NRSR, AR%h & a8 SRt ARlepEidehdn hidrogén; mpidzen m@r@lml A and
RSsT ©as cora o e RS roho o e Wuncons1y
R cﬁm 1C(=NRy.)-
\?\iserel edQ&} QSO_O%R AF?I B) nC= (RélCI ?R(H)JB)&; %C Y OodliylC= )

- iRk AR B) HCEGAIRR, ARl Bplorikgl orcC—Jsmlwlkwlr angkFRy ispH, aliphatic,

\I\Qer el@l‘i‘ hghé,sal%:glﬁh %&?errgalicrygr 16, 101 %taﬁc roguﬂf)e?eégé}ofﬂ% g.g?r and Z axe
aZRh| tlﬂﬁallﬁﬁﬁétﬁﬁ&d%eﬂyl%&ﬁﬁim&ﬂﬁ: IO, a@le snd R*! (cor
(CRI RFr&%B)rrC— ¢ (CRIARIB) kR B, -
whek’ AP By mdsperdeatiy hﬁdrpg% halogem PEA.YL £ r om

ety f
%@@affz\R. L
agd defiedatxghrErt! wheteit R R Qi x tisr sugd # €ay Dorand Z axe
atom of the RIC ou wherein RI are .
wd ohally wbstted ArylReed S0 o “isibered monocyclic
%Bg%&%%d” BrRIRLEA. WRAAEYW i€ O PR AwHeRad Fotis H, Co.
br| ycyc Ic ring or asplrocycllcrlng RIB i

€myﬁloaﬂi(@)yls aRﬂF hydxyO) RlKen/yEERCE scycloalk(en)yl-
SR % o A 0 Ty L G, b, .
&%ﬁ%)@t (Aclé?:lk(en/yn)yloxy, C1.salk(en/yn)yloxy-Ciealk(en/yn)yl, Ci.
¢alk(en/yn)ylsulfanyl, hydroxy, hydroxy-C;.salk(en/yn)yl, halo-C; galk(en/yn)yl, halo-
Cy.salk(en/yn)yloxy, Csscycloalk(en)yl, Cs.gcycloalk(en)yl-Cy.qalk(en/yn)yl, acyl, Ci.
salk(en/yn)yloxycarbonyl, Cj.salk(en/yn)ylsulfonyl, NR¥IARXIE or RXMARMENCY.
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menbered heterocyclic). [0058] In certain enbodi nents,
the follow ng groups do not occur sinultaneously as
defined: one of RI and el (or one of Rl and RXZ, when
XI is S) is hydrogen, the other is hydrogen, hal ogen,
Cl - 4al kyl or d 4al koxy; LI is -NHC -6al kyl,

- Gitk(cBAmN! and QWbecﬁBgéne h%k&y'c&mu%)ﬁh ¢, @mevnivnbyloxy, Cr

Yis cycF aryl heteroaryl het er

oC
| zslR el mptony Cokedrieirs, Cnraliteatspsxiyuiianyt, Aplbhsiyaxy, hydroxy-

W%#ﬁ Pﬁwyl’\gsgcgﬁogﬂtgﬂgm)p@fpg ﬂcigﬁiﬁé)%hﬁ&y, aryl, heterocyclyl, -

PRI M B3 IRETRY BlODSAk(ehAmpeS tvhibie RFBadil RENE are tndependently

fol |l ow ngbaroups do not occur simultaneously as
déyiiegen obhesalienynixhd X2 is CH, the ot her is S; LI is

RO | e ik notfSE B Rl (GHAGHRBER! nop R, when

iS('lilsSpfs@l,Qaak@lwheYeihs phenyl, thi enyl furanyl,

rrol rid rim | hdaz Iyl
giazol , iy %f%%ﬁyl)gé—gmbkld)&g Wﬁé_é C&y RPHR'S, -
benaqsy magy lXBR]”q@eYém r%még@i' Frond 6 'triQEil Mte Rﬁe&?&'mmOtoS

qU|nazoI|nyI Scyc oa
g agml: & Kgtiviient groiprivedIrain pedtistine yketame or a C3 4carbocychc group;

orbod Sents. AR RUGECHER gﬂﬁg?&o )RR o (CRIR BRI

Swm}é@m%%ﬁ#nye eﬁﬁoﬁqfﬂoraeﬂxd s kP inbesdr BORI0 td il agen,
nitro or Cl 4 gk ne of X1 and is S, the ot her

is CRSQ \Aheﬁf'éi ARFAR T, swhereindgie i idlegemafrmiO by 5 9Ad i attachment

SRS R VP B Rl
mﬂiehﬂt Hwher €i s} SRy ds oge noptﬁi:dmj ksdbstltuted non-aromatic
Cl dacyl is a Cl 12al kyl

phenyl
s BOBORYAi mgm@&?@ roatwﬁéobmahwﬁga{aa spireryicligitings R™
Cgﬁg CISC'T%QR&RWRN %glguw ;w‘“’e%dyam @@Josﬁ%ﬁwosmm “)2, or

‘cl 0a

pREMR ForwhzneinyR hlsoH Kheakyl, I—(\CRQ\R g)t(ﬁlsmmdblomeﬁ@%mRm):@ 10

co cifically and/or generically disclosed
%&%@@égm Xation Nos.: JP 3-173872 and JP

3 {6582 71 To\detain e%itﬁdlm&ﬁ.@ tROEA n%gfo@pm dbyiot 6dcar siahneously

are excl uded. {io an certal o}gy ments t he
peedefined; avenf Efb“soqsaﬂftfi iR phg & i S) is hydrogen, the

ORIty L BRIFA2E LRI SPCEATN oc, o,
C ONBIT RHsteblkiyDroru L—E)C(dgﬁéteroblkyh( N2.ig c;ﬂcIchlE&]J\lR&yl (]ie@eroaryl or

[0063] Another classg of c

| BRI TRUATE G e Ry B Koy Et=OIEL, NEICREE->HoE- or
~NHSO;- and R* is Csjocycloalkyl, morpholinyl, phenyl, phenylCisalkyl or
phenylC; salkenyl.

[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")1.2- or “O(CR*)1.2-
wherein R is hydrogen, Cy4alkyl, Ci4alkoxy, OH, NH; or -Cj.4atkyINH; and R* is H
or Cyqalkyl; Y is phenyl, thienyl, furanyl, pyrrolyl, pyridyl, pyrimidyl, imidazolyl,
pyrazinyl, oxazolyl, thiazolyl, naphthyl, beonzothienyl, benzofuranyl, indolyl,
quinolinyl, isoquinolinyl or quinazolinyl; L?*-Z is ~SO,NHC;.gcycloalkyl, ~SO,N(Cs.
scycloalkyl),, ~-C(=O)NHC3.scycloalkyl or —C(=0)N(Cj.scycloalkyl)s.
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L1 Y-,L2.Z R NS NR2 (1$) [0064] Another class of
conpounds of special interest includes conpounds of
formula (1C): Rxi L1 Y-1L2.Z N S NR2 (IC) [0065]
Anot her class of conpounds of special interest

i ncl udes conpounds of fornula (I D) 16 Rxi Li-YIL2'Z

?BB@% &I%R%%I[Pglg? ‘?F‘%E‘%i Ehg ?ﬁ%ﬁﬁ'n s of f oirikﬁsoceaﬁr AImnlncously
% dbﬁhgd R 1hg¥fylrbgf\:l\r;(hallogeﬁ\,l nRropr Cxalhykrene qf?E n;;m% rlé% the other
i s or

w@t@Roamtﬁfﬁd@ ,I% 1sat$3fﬂdg%§¥n\r ?14?}@ e{)roﬁﬁ?%l PHBMH Substituted with
A f&”gia! @6y 1! md:mm ~0C,.calkyl- or —

%F_%%k&aaé@@lﬁﬂﬁﬁ I kenyl ene rrlll')llgtm):/N 0067531r ,%n%zshﬁ?l >

C$G§§llqg whfamfuﬂds Tofdrogeac Cakalkylk Shaadyli Xcisplieayl L2 is a Gy

unds o
5o of A oo Sl S inay
thb@ﬁﬁ@d R HafC; BA1kEME |(23€gcid16mw19 G]gquy:tdall(cnyh r(hmy]l,cphenoxy,

heteroaromatic, or acyl; 1 is a Cl.6al kyl ene or
C@:dﬁyl@miwhghhonm ety; or RW taken together with a

ﬁﬁ]ﬂgﬂ) at m r&aelgeg}nbo&nia‘h&l Mp{fu‘ﬁﬁgn %e@ﬁfcﬁfl@cmblc 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 ([I*):

A,
ty
[0063]  Another class of compounds of special interest includes compounds of

formula (I®):

[
N"\az
a®
[0064] Another class of compounds of special interest includes compounds of
formula (1°):

N
e
a“
[0065] Another class of compounds of special interest includes compounds of

formula (I°):
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[ 0068] Anot her class of compounds of special interest
i ncl udes conmpounds of fornmula 0): O LI'Y~ WA W3, z
Ri-//Xi I N(AG wherein W and WB are independently
absent, 0, NRW CRWRW or NRWRW RW2, where RWis
hydrogen, aliphatic, heteroaliphatic, alicyclic, 17
heteroalicyclic, aromatic het@r—da[é.ﬂ.‘rati c, or acyl;
and RWl and RW2 are |ndeB1 denfly “hydrogen,

al i phatic, heteroaliphaticy clic,

heteroallcycllc ar omatit'c eroaromatic; wth the
provi so that W2 and WB are®notNea absent and at

| east one of W2 and WB is NRywhor NRWCRM RW2 [ 0069] A
nunber of inportant subcl asses ‘of each of the

fOD6EI0T N rtiRs Hiss dfsempunde pérspecalnimeres rinclpdess eompounds of
subcl asses i ncl ude subcl asses of the foregoing classes
ﬁqnnuh.(i”f) [0070] i) neither R nor RR (or neither R
nor RX-- , when Xl is S) is - _ Ak, L2

(CRI ARI B) nGC- (CRI ARI B) t RI C, W’(( RY

Rl B) mC=C- (CRI ARl B)tRIC-Q: “E or X3RID wherein m
is an integer fromOFpo.@ its an integer fromO to
5 and X3 is a divalenty gerived from azeti di ne,
oxetane or a C34carbocyclic group; wherein RIA and

RI B are independently H or Cl(Igal kyl ; RI Cis an

optionally, syRstitutedwion I 1ic c L&, R . :
a fuse?fL‘Berb d@é)dmb]sg\/ ci ngerrellﬁnﬁ bygr I%%lﬂh%fiﬁ:,cﬂc&%ahphanc,
%{E&chﬂh’éteré AR, ARdnkate! hetgabﬁmaﬂcm geyRldnd Alk; is a Cy.qalkylene

R’ , -C(=O N(RI) 2, SOZN(RI)Z, or
@@ﬂamenm@momtﬂ F is H Cl4al kyl,

-h ?fu} &- cl[lgsgr ]gon(?};ouﬁtgi‘s t%? @%ﬁ) e e%%ﬂi‘?ﬁ&eﬁ@tﬂpounds of

nﬁixﬁlhgraﬁ_ nor RX2 , when X1 is S) is - IAIBIARIB IE
- IARIBTARB)IE (CR RQpC=C(CR )~R (CR ) nC=C (CR
kR wherein k is an inte ?\If,m tyb<3 and mis an

integer fromO to 3; [007? |ii) neither R nor Rxl

(or neither Rl nor h~r~K1|s S) is -

(CRRARIB)tRuU , V\/nerel'?}_t« i pteger fromO to 5 and

the attachnent point to C'T‘s R?hrough?a carbon atom

of the Rlc group; [0073] iv) CQF)IS hydr ogen, hal ogen,

-CN, -N®2, -C(=ORA, -C(=0 =O) NRI ARI B,

_S(=0) aBkfein RP! #0hydrbgen, alifslydtic, hbdemayphatm kijeyplic, heteroalicyclic,

ﬁ%‘g’léfaglﬁr l ﬁ??l'%rf}?gggﬁl’fé}efg’gpykp lesgf 0 allﬂé?xgr he¢§q&ﬁ(eny Ehe/ lfﬂomty, or
# EIP Gﬁﬂﬁxw lehfbeh edio v\%ﬂesent (JneAEL, ORbK ¥brhe ayheterocyclic
or - t er E I e

eteroaryl; rein
m01ety

[0068]  Another class of compounds of special interest includes compounds of

formula (I%):
0]

L.l/Y\ J'I\ -Z

w2~ Twe
X1 \N
1y
H_<5<2|N/)\R2
I

wherein W* and W> are independently absent, O, NRY, CRV'RY? or
NRYCR¥'R"2, where R™ is hydrogen, aliphatic, heteroaliphatic, alicyclic,
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RIA and RI B are independently hydrogen, alkyl,
al kenyl, al kynyl, cycl oal kyl, cycl oal kenyl ,
het er oal kyl , het eroal kenyl, heteroal kynyl
heterocyclyl, aryl, heteroaryl, -(alkyl)aryl,
- (al kyl ) heteroaryl, -(heteroal kyl)aryl or

) (h? trga{lﬁ:?rzl:a]tlﬁ% lrz}]}c{ﬁgz[n% ﬁ%ﬁ?ﬁ{aﬁoﬂﬁé K& 1; 4rageY hid RYA dte liRpendently

ni'trogen ey are attached forma, _
5-Hydropeher eliphatie} e heteyoaliphatici nglicpelit, e deterodisyelicenagomatic  or

f Rcis ind dently al k | | k

o efesRATRipRLic: i th AeHSp ok S -pBLPEoAFe npEtaEH Bt ang at least one
h ¥ w2aryl, het |
_%W?%&Wﬂémﬁﬁ? yRMRY2 ary eteroary

aryl, - ) heteroaryl, -(heteroal kyl)aryl
or{096%jhet & mahbeylof mpentand sybclasses ofearh pf the foreégping classes deserve

"Sppib ot e, G o R of B I clases

helgkgal kenyl, heteroal kynyl, heterocyclyl, aryl or
heteroaryl; whereip RIA s hydrogen pr Cl_Jhal kyl ; apd .
ed0070Joc c i) neithee BP M&%‘s(ﬂfnﬂ@ﬁ@ﬁ&ntmf/ 1- 6ATHED ﬁ 1s 8) is -

[ 0073k, ) ~B | @ Qgen _r NORARIEN 1€ _oNOR'™®. o —
cl (%I %y I)m%?%ét_l‘g?lkggy ; _(%gb}g]g)en\@/:;_s {\% Fsijf% dr o% el\r11(;)R ,30.1'

[ ORAP Wheréih riRis b iftegds frorBi0 tor 3,1 t is[dOmBger KPmAD to §, and X~ is a
al kyl, al kenyl, al kynyl, heteroal kyl, ter pal kenyl or herei
hedivalent] growp deripespirom szetidine; gx g% a Gagcarpocysfig group; W erein
_ B, ;ra ndinHy ' VAR iRlafAIphionally subSlituted non-
A2 g BBl F g T el st oo
i Sarmatic afonBtyBlicinigs a dasedrurdyidged byeyddictringsor aspirorydlic ring; R
is hydrogem, al gber og)ikyl ., & h oar . 1R
el R R or GRS Fat by dary R Rf@e%éz, H=ONR"™,
CISONR B iﬁhﬁtﬁaﬁm?%réiﬁ@l@fiﬁeﬂ}?elgﬂkﬁl B(CRARIY(Ci.paryl) or -
i ndependent [y hy

rogen, |lower alkyl, |ower
he(CiR'6Rf Ry4-10 smepiberedchaseroeycjic); - (al kyl ) aryl ,

- ( ) het er oar yl,i0r agxi ; . a O takenx! ; is -
to@byﬁer \}\ﬁst?‘?lﬂ%ﬁ%ani 'f‘?ro%en G g’?ﬁ%ﬁ\%ﬁ%%hey ar e X' i ) i
at (FehRie), CEorORAB PRt YORVRIP)4OOUERIIRIFRB'® wherein k is an
het erocyclic noiety; [0080] xi)DOCF{l |s -CN, |ower

al injager fromel to) 3 |is an intgERe oM} re of .

[0072] iii) neither R! nor R¥! (or neither R' nor R® , when xis §) is -
(CRIARlB),RIC, wherein t is an integer from O to 5 and the attachment point to RICis
through a carbon atom of the R'€ group;
[0073] iv) R’ is hydrogen, halogen, -CN, -NO,, -C(=O)R', -C(=O)OR'", -
- C(=O)NRMR'™®, -S(=0)R!®, -P(=0)}R'®), alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl,
~(alkyDaryl, -(alkyl)beteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl; wherein
R'» and R'® are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heteroalkyl, heteroalkenyl, heteroailkynyl, heterocyclyl, aryl, heteroaryl,
~(alkyl)aryl, -(alkyDheteroaryl, -(heteroalkylaryl 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, ~(alkyDaryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -
(heteroalkyl)heteroaryl;

18



e Ric RAX-j = RIB~Nt)--- |- R B~NH R1AO -Si
wherein p is an integer froml to 4; and RIAis
hydr ogen, al kyl, heteroal kyl, aryl, heteroaryl,
-(al kyl)aryl, -(alkyl)heteroaryl, -C(=ONR ") 2,
-C(=O OR B; wherein each occcurrence of RB andlARlc 1c
i's mPpen@em‘I m Bydtog€s Mhald w;er-Nﬂzky-CN mw(a))OR -S(=0);R'C,
heteroal Eé/ ar het er oaryl , gﬁﬁ{ akg h allynyl,
- (REQRMeL.e ,y|a11sﬂnylacgﬂ|kynsdr tetoalkepyly, heteroalkyny

t he
SIS o F R K el nd cxch
h ebéﬁiﬁtk}lﬁé bER HoisehdependetlRNsalkylay dr ogen or | ower

1. b8 et i 5 R o

) ryl, heteroaryl or
he ero ycl%pIIk 18@%%"%"”?\/) R is an aryl, heteroaryl or
hef0®78ty c| viki) usaFyC]vaong one of the structures: (R

) nF@#ﬂar ed""*gln g#rgltlirslctﬁlﬁfyllrg ‘ﬂ% 'ﬁﬁ&l’?g Sﬂﬁﬁ} 't rhgtgeéona]kenyl o

at RLE a]héyﬁ noi ety represents a fully or
parti aI gaturat ed or wunsaturated 5- to 6-nenbered
ri [(gﬂ&bn'prx)sﬁlmg onedfhet eroat ons selected fromN, 0

and S; nis an integer fromO0-6; and each ggcurrence
of RIA is independently hydrogen, aI kyl , dycl oal kyl ,

het er oal kyl , tﬁéf@éioc_y_c,yl RéArsgj, t er ogfayM

(al kyl') het erocycl bal kyl) (aI yl) Eé} eréaryl
-OR1B, -SR 'B, -N(Ing) - SOZN(R’B)Z - SO2 318,

C(=O N(R B)2, halg @G)g -C(=O OR -

N(R B)C(=OR c or %)S@R‘ Wherein

occcurrence of R B and*Rlc is |ncPependentIy hydr ogen,

| oner al kyl, |ower heteroal kyl, aryl, heterq;acyl
-(al kyl)aryl, ElA I)hetero,g,[q I, acyl or lany t wo

occurrences of RI n t oget th Jrogen
atomto which they aréeP éttached (e.’e’réth N%B)%Fform

a substituted_or _unsu i tuted. heter no YA

VE is amibgrein feiePel % ltB s Briy a0 IRegel %8‘}/’&/# 6 RERN is hydrogen,
( ahﬂggi )r?e"téfbalkgr arf12 hléeé}aai)ﬁt gﬁlk?l)ﬂyl 4%}9&@&:@@1 a-EX—O)N(RIB)z,

dj'acent occurrence of n1 fused 5- to
6 o 0)10) og avly&rg:lnhmt:brmmytengﬁ oﬁé} era@éy]& i 5 lpfqugndently hydrogen

2?8441' a}ﬁg{] Abower toﬁ{‘]o,e&)ugy;{‘ af}]dﬁggt%&ﬁb&' -(&B}Ml, —(aﬁg})ﬁ}.t@roaﬂd or acyl;

or R"3 and R!C, 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, Jower alkynyl, -CO,R'®, or one of:

R1C 1c

| R
RMOHP—:—E' R1B/NHP_Z—§- R1B/I£IH;§ R1A01‘-)BS},
wherein p is an integer from 1 to 4; and R is hydrogen, alkyl, heteroalkyl,
aryl, heteroaryl, -(alkylaryl, -(alkyDheteroaryl, -C(=O)NR™),, -C(=0)OR'®;
wherein each occcurrence of R'® and R'C is independently hydrogen, lower alkyl,
lower heteroalkyl, aryl, heteroaryl, -(alkylaryl, -(alkyDheteroaryl or acyl; or R'™® and
RIC, 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;
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OO0<O FO 20 (RRAN (Fj1AN ~~ ' (RIA"
(RRAn\~ SSS\\~ RD (RA!',\~r , (RA

(RAAN<NNN NNNID RID (RAN RD R
R1ID RIA RID N (RIn)" ©~ 1\ NN NN R1ID N
(RLA) N\ (RLAANON Jo[ (RIA) n O1 DO R

O 1. N R1D
g P R I

@)
[ERN
>

tiN(RA Ny (Rn)" vvherelnech occurrence@ RIAls
[ n&@\(aﬂ’q%él y é_&jygg al kyl , cl oal
het er oa rocycryl, aryI , heter aryI 1‘3583,:

- (al kyl) het erocycl yl, (aI kyl)aryl, - ’

(@Ie)éﬁﬁ??et er}oﬁs&ﬂhm&%ﬁl%(hﬂfwfyg ogen - CN,

- 9883} C( 3R Bs anNeryl, Biefére@yRbC heterod)ytl By GeRRhdding one of the

wherein each occcurrence of RLB and Rlc is
i AEEeBweent |y hydrogen, | ovver al kyl, | ower

het er oal kyl , aryl, het er s“?ﬂ*@

- (al kyl ) het eroaryl , R1H t aken
together with the a orrs &h they attached,
forma substituted or unsubstituted heterocycljc

noi et y; whiin thelydrayglin moagti jd a 6-aembenedgromal ic ring comprising from

hp%gr o kélla &t het ﬁ{ﬂocﬁ%’ a%]'t();/elﬁg ¥éprf%%ﬁ{seg %flylor partially saturated or
h@is&ﬁirétb@tse It6 a- Miembeaswhn€ E:orapll‘imhg dgfﬁ h«teqeromirms selected from N, O
gL%u S; 6;1n ?s F;LBlritgngof\Qg:rn 0-6; and ea%\ﬁecr)ccu?rer?éeo%f Q’IA’ is independently
hydrogen, alkyl, cycloalkyl, heteroalkyl, heterocyclyl, aryl, heteroaryl, -
(alkyDheterocyclyl, -(alkyDaryl, -(alkyDheteroaryl, -OR'®, -SR'®, -NR'"®), -
SONR™®);, -SORE-C(=O)N(R'®),, halogen, -CN, -NO, -C(=0)OR", -
NR™®)C(=0)R!C or -N(R®)SO,R'Y; wherein each occcurrence of R'® and R' is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, ~(alkyDaryl,
-(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'® is alkyl, heteroalkyl, aryl, heteroaryl, -

(alkyl)aryl, or -(alkyl)heteroaryl; and wherein any two adjacent occurrence of R4

may form a fused 5- to 6-membered aryl, heteroaryl or heterocyclic ring;

[0084]  xv)R!is one of:

N\
(R1A)n© (nm)n_.@\ (R1A)n_®\ e C/‘]’\
G LY NS Ry
{,_O)\gf ( ‘)-\g Ko)ﬁ'f
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heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl;
wherein nis an integer from0O to 3 and r is an
integer from1l1l to 6; [0085] xvi) RL is one of: RID R1D
NN\ p (RRAAni \ (RLAni / (RIAAn/ (RRANn (R1A n
21 RD RIA yg ~R )n_~ NINN RID wherein it, R A and

RID are as defi ned(ﬂa‘l“l')rI abo 86] xviRy &
one éﬁ:g j%l;o~~ oi~¢ 57‘ RX%C;C DgﬁgN Rl(g?\l)g—)o.;

IRL ¢ R D NI\IC/S SLRlAI RI A NRteS
Rlc RRD I CN Nom ONlCNNJ (R AM RIA Rt e R1D
kein nis 0-2; RIAis o en or |OV@IAaH€-N| each ™y
oE’tc’ e ¢R'w apd RI ifeﬁj\?pendentl \h ogen, y. \ 5
| owe d kyl, or Rl c, t oget her vath t he A“ )
aio R0 (R™)n
19 1A
(R'lA)n (H1A) y u, R \N \ R
(" "¢ 3y
1iD_— L) Na .
i N\)_ S N
R1D
( 1A) R1A
TS it r\:>_§ ( )“\’>_§_ (™)
(R )n_l"/ P Ie) OLN N:"s
R1D Q
/\] /\l H"'Qﬂ)j\fo
R RM (R b~ L
'\/ ;.r' k/N‘:,l‘ r (R1A)NN?J:
0\,0 1D R1D o) (9]
1D N R O N\, 1 0, /
R‘N’Sj ‘N_.( (N—§=O N S\f
L t-N 1A LA/N\; 1A /\/N\‘,s’ (R1A)n""'—/
(R‘IA) ?15 (R™) ) (R

wherein each occurrence of R'* is independently hydrogen, alkyl, cycloalkyl,
heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyDheterocyclyl, -(alkylaryl, -
(alkyDheteroaryl, -OR'®, -SR™®, -N(R'®),, -SONR™), -SO,RE -C(=0)NR™),,
halogen, -CN, -NOj, -C(=O0)OR™, -NR®)C(=0)R' or NR'®)SO,R'E; wherein
each occcurrence of R!® and R'C is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkybaryl, -(alkyDheteroaryl, acyl; or R'® and R'S,
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, -(alkylaryl, -(alkyDheteroaryl,
acyl or a nitrogen protecting group; and R'® is lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl; wherein n is an integer from Qto 3 andr
is an integer from. 1 to 6;
[0085]  xvi) R is one of:

1\?N
L 1) NS ! %
(R P ; (R P N/}\?‘J / (‘)ﬁ\’
(H1 A)n (R1A) (H1A)
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nitrogen atomto which they are attached, forma
substituted or unsubstituted 5-6 nenbered .

het erocyclic noiety; RID is hydrogen, or |ower alKkyl;
RIB is hydrogen, or |ower alkyl; [0087] xviii) Rl is
one of: RIAo~/ RI8 NRIs NRIE'" I /| Rc Roic RIA
RRD RDON RANI N1¢/ N//I,RRARARARDB c
"R1IC RI1D N11 N Rk )Fi'u N, 11. /I RIB 22
wher ei n each occur ené'%of\ RIAis indege ignt | y
hydrogen or |ower alkyl ;] N each occcrrréhce of RIB and
RIC is independently hydmfgen I ower al kyl, or RIB and

RI C, taken. toggakhe th r. to which
they aPBomiTaanednd Ror pies SefidifdeD Aepe

UrsBpt | tmlgqglﬁsanéraﬁbered het erocyclic noiety; RI Dis
hydrogen, or lower alkyl; RIBis hydrogen or

al kyl; [00 xi x) Rl i eof GPFNB;\—
HN HZNI//— N ~N J HEI—V /
0.s arR*d- |R‘B-N/e ;%S Vid NT\-J N~ 1SN

RY®
Q R N
wfl, ok wX iy
# V. ~ %
RIE RIA
H1B

e j i
Dy &y 3 '

R AA

wherein n is 0-2; R" is hydrogen or lower alkyl; each occcurrence of R'™ and
R€ is independently hydrogen, lower alkyl, or R'® and RS, 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;
[0087]  xvii)) Ris one of:

O=xgll
D,y o (1 <,
FI‘AO R1BN R

R‘ID o H1A 'H'ID
NS N -\ {
= .
/ 1A R1A
H1A R
1B
N/R
%, “R1c
AR NS [}l \ r\'l'N \5
l -
pie’ gic N WF
i
g
R‘IB/
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~ 01 CNM N NN, N, whereinpis 1 or 3; [0089]
xX) R2 is hydrogen, hal ogen, cyano, nitro, or an
al kyl, al kenyl, al kynyl, cycloal kyl, cycl oal kenyl,
het er oal kyl , heteroal kenyl, heteroal kynyl,
heterocyclyl, aryl, heteroaryl, -(alkyl)aryl,
- (al kylyHbediereash weourrdnbe e RH i%yin)iéﬁdﬁddhﬂy hydrogen or lower alkyl;
(heteroalkyl)het oaryl cmoiety; & 0090] xx1) R2 1Is 1B
cleagy prapnrrgpcegt 132, 1 TR is fuisDen em&m ydrogens lowenglkylpor R™ and

8,
h)%? r oé%(%gq?g%%%(w)%lg/g@gne FI?)aQ and iﬁ?is}]tg&t%ze \(ﬁaﬁlz?d’ form a
i subdtitited\)or ; unmrlifnmtemr ?@S&n&iﬁberhlslgremgfaycmﬁfmgxf{; IIzB%/mdrogen, or
ni.tro, .or al ken al_kyn cycl oa
C)}%‘V%ﬂnwrﬁl is H&%‘@g%lok "%’/err"f'gﬂér gaI}/kenny d

HEHs] al kyp k} ﬂﬁ{e ocyclyl, aryl, heteroaryl,
?al kyl ) ar y?( E{I/ﬂ] )heteroaryl, -(heteroalkyl)aryl

or -(hetergalk t eroaryl 3 [00 XVi
one " ﬁ %2‘2‘| s t he o@?&@ er/‘\
R4 is g agen, , or an al ¥al kenyl

al kynyl , cycloa&yl cycloalkenyl het er oal kyl ,
nyl , het-rocyclyl aryl or

!o- of X i
hy@en,
Falke

het er oal kenyl het er oal

heter 0a - D ety, [
haI o f ower nyls

| owe heteroal kyl, eterocyclyl aryl or heteroaryl
moi ety; [0097] xxviii) one of X and X2 is S, ,the

ot her i RLA) erein hydr og al ogen
or g, 80 kyI y | qal kyl , t\ r cycIyN Oﬁ"
heter |ety 98] XXI o e of X1 §nd X2 is

S, tMe other is -C(RxA)-; wherein RXA is hMarogen,

hal ogen, Cl-5al kyl, CI. 5 oxy -CO2 Cl . 5al kyl,

-CN or -NQ2; XX) S and 2 Ns_Gt;, [ 0100]

XXXi) X2 is F‘anj@gQS - wher €éi'n RxIM1

hydr ogen, ¥ og , N\ R A -OU A,
-C(=O NRI AR B, - ( O)2R’ (Ric)2, alkyl,

al kenyl , al nyI cl oal ky \; cycl oaI ke;ﬁilj\

het er oal Ky m kyn

het er ocycl ary™ teroaryl ( yI)aryI _)\
- (al kyl ) het er oaryl, -(heteroal k r«) ar or - e"

(heteroal kyl ) het er oaryl wherein R A and Rl B are
i ndepewteram yisHyatr3ogen, al kyl, al kenyl, al kynyl,

héﬁ’é?ﬁl kyl I,)]yﬁycl ﬁgﬂ{rgf hgt eé,oa‘%) k}/l%q het er&gyi(%ﬂyenyl alkynyl,
éﬁﬂdramwladyﬂoaucehyi lsude}dméﬁ flfb@érﬁ&lken;(rf‘ BERFQALJM,) Rketbeyclyl, aryl,
heteroary1 -(alkyl)aryl, ~(alkylheteroaryl,, -(heteroalkyl)aryl or -
(heteroalkyDheteroaryl moiety;

[0090] xxi) R%is Cisalkyl or Cy3atkoxy;

[0091]  xxii) R?is methyl or —CFs;

[0092]  xxiii) R?is halogen;

[0093]  xxiv) R®is hydrogen;

[0094] xxv) one of X' and X? is S, the other is —C(R*M-; wherein R** is
hydrogen, halogen, cyano, nitro, or an alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heteroalkyl, heteroalkenyl, beteroallkcynyl, heterocyelyl, aryl, heteroaryl,
-(alkyl)aryl, -(alkylheteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl moiety;
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(heteroal kyl ) heteroaryl; or taken together with the
nitrogen atomto which they are attached forma

5- 6- menbered heterocyclic ring; and each occurrence of
Rlc is independently al kyl, alkenyl, alkynyl,

cycloalkyl cycl oal kenyl , heteroalkyl heteroalkenyl
?gsaal ka @eéfeKb%ﬁﬁ'X4 is 8! Yhe oﬂﬁi g OQI(RFA)— wherem R¥A s
kyl)aryl, - (alkyl)heter oaryl het er oaI kyl )ary
Orhydtmnerﬁd)gﬂpl. ) bt &Y odkxll alkeyli ] aJSsyg(yl, ) cyeioalls s gﬁgoalkenyl

iod ey %&w@&g@ﬁ%ﬁ%ﬂy@rﬂoﬂl poiey.

2 al[bavg] I kﬁkmﬁﬂ%e of D@tﬁfdloﬁp Kyls th@toe]idgalsk-eﬂ( A-; wherein R** is

et er oa et erocyc r ter

wHydeggen, i/m%zgm ‘Pryélrlayéh aﬁwi FY * | c?raﬁ X»hlowcf heteroalkyl,
d tI 6al kyl ; 0102

IR, @eblMERER 211 Y O 0T e s

h}{dl)ﬂ’lHEn xkeilip @@, of - XNegg 3 GN S Cthe Sthdeyit -GIE(R A)-: wherein R** is

Cl . 5al kox 0103] xxxiVv X

X BydogRD, ?ﬁelo[seraner % lopgr a@zﬁxﬂcloal% Hefego ﬁl ?L% ot ]hetemﬂfyl

CpoiBly-0r 15 [0105] xxxvi) X2 is S and X1 is -C(RX')-

whererA Re' is al kyl , al kenyl, al kynyl, hetg{oal kyl , XA .
h¢0898]al kaxix) ame ¢feKbrand|Xy is/B; timed oft®t 66 -GRX Vi )wl)czem R* s

7 hyisao onsh. Greflon CipelkORy COFLCRIGEATHE R f o=

thgogéélAOxﬂ)Agl?\/s Bnd XRisOH P Y vvherel nVis 0, S
I's an, Integer, from,gto6 RIA i

m{emgen xmnk)ﬁ 1ssmi@£dam@ yamietein &R biishydspen, halogen, -CN,

I 18
ks LT R AR o o
h I » g tﬂ:ycloblkeﬁyl hkteydalkyill ohﬁtroa]keny] heteroa]kynyl
?f&fqrz%aw téméﬁwoa& SRy, e lapind, -{kesoaliyDaryl or -
1A 18
BRI S4B 30 kA g, s

hemmngm’tkml nycistaliyl, [dymmﬂkemdx heuerqalm, betersalkeraylx hefesoalkynyl,
:,ﬂ yclyl E?elﬁterzg?ryb n—za]bﬁ\lairﬂg, g%ﬁle%\f!ﬁdﬂ, l-&vﬁéroalkyl)aryl or -
(heteroalkylheteroaryl; or taken together with the nitrogen atom to which they are
attached form a 5-6-membered heterocyclic ring; and each occurrence of RI€ is
independently alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -
(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl;
[0101]  xxxii) X2is S and X' is ~C(R*")-; wherein R*! is hydrogen, halogen, -
NO,, -CN, -C(=0)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 RI€ is independently C;¢alkyl;
[0102]  xxxiii) X2is S and X' is -CRXY)-; wherein R*! is hydrogen, halogen, -
NQ3, -CN, Cy.salkyl or Cy.salkoxy;
[0103]  xxxiv) X%is S and X' is CH;
[0104] xxxv) Xis S and X' is ~-C(R*")-; wherein R®! isF, Cl, Bror
[0105] xoxxvi) X2is S and X' is ~-C(R™)-; wherein R*! is alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl or heteroalkynyl;
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RR ~PRB~) =WN+ S P wherein p is an integer
froml1l to 4; and RLA is hydrogen, al kyl, heteroalkyl,
aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl,
-C(=ON(R 1)2, -C(=O ORIB; wherein each occcurrence
of RBand RCis i ndependent I% hydr ogen, |ower al kyl,
| qesv6]het exodl)kxrf is Suind X' ReIGER ‘a)r Wherein® R yis oae g,
-(al kyl ) heteroaryl or acyl; or B and LC, taken
together with the nitrogen atomto Whl ch 1 ey are
attached, fvmit@ substit bt nsubs} |,N

het erocycl i c noitery— %nd RI D | dr og r

al kyl; [0108] xxxix) X2 is Sand X is -C(

wher ei n RXI is - C-CH me, wayl,

one of: »—%?3 ) X2 is
S and X1 |s -C(RX) l?\xl,hereln |s aryWeroaryl

or heterocyclyl 25 [0110] xI|) X2 is S anql " is
-C(RX") - vvhereln Rx' is an ar het er oar
heterocyclyl rml%tAS? gvi ng d:hegi(gi_ the str ures

RIA - °  z or V\here‘\_&}r'he "A cyq‘a 'c noR

6- menbered aronmatic ring conprising from 4 nltrogen

at ons; vwHegein WS O)S &X' QHE @ﬁqmegelafrw Yo 6f and R'" i 1s hydxrogen,
partlally saturated or unsaturated 5- to 6-nembered

r iaHgyL.clnigrorlsyh gryl, hetawesil odelsibasbl -é@kﬁldhﬂmr@my}q -Cf=ON(R.®),, -
?ﬂRﬁ Oﬁla W elhn%ag ﬁ%cé&%mﬁ of Rmrlﬂ SREN; 064 eﬁtﬁ}ﬁl& hydrogen,

I's’in epen 0g€én, kyI cyc

?Q?xﬁir@)&llﬁﬁyloweh ﬁétlem:hmy@, Layjlrlkhcfld)&mbxyll,h-eﬂ(leyl?fy%( ;—(ﬁlkyl)heteroafyl ox: acyl;
et er-oc a ar a et er.oar
l%h {co ﬁ@ y y W e y e y o y

ey are attached,
&qh.g e% )OR|B -
C?- ?Iék@ g%%t“}: or gﬁ?ﬁt m%@lcv&wler ?pn each
o¢m7ﬂrenmvuﬂ) RXPHs #hahdXL is sSCR e prerim B 15y dEDgdower alkyl,
éjﬂ/ Cbz het erpal kyl , aryl, heteroaryl,
f?‘ﬁy I (al° W5%et eroaryl, "acyl: or any two
occurrences of R1B, takem‘?oget her wit id he nitrogen
atomto wihgh they are ath}ached (e.q. |N(RlB) form

a substi tut qej—e=—- -uns st ingu-ed- hefﬁ %’%
ero

RIB is alkyl, Pheter oal kyl , aryl’,

(al kyl)aryl, or -(alkyl hetero and vvhereln
two adP4EE#R PJs @urlfl@ﬁzr e Ronks %géi/ Ry oFriidregsge Iy hetgro alkyl,

AL RE S bR IS, peooR”

i svhereen efich pRicAjremcer of RlA)mﬂ R'f i Mpﬁn@lﬂﬂy 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 unsubstitnted 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:
Q

Ho\__:_%_ o™ =1 QH:E HOH_

[0109] xI) X% is S and X' is ~C(R*)-; wherein R®' is aryl, heteroaryl or
heterocyclyl;

S
3 ¥,
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(RLAni (RAN (RTA~i< (RAN 1 (RAN OOto
(RA) (RIAn N(RANNRD (RIA',~U/ (RL %. ,
(RRA)n <-~ (RRAAn <NNNN RDNRDRLDRD (RAN
(RIA)n R D RIA RtD-N(RIA)n NN RD 26 N (R A)n”\
(RIAn (RIA6-CG-1 (RIA)n k p~Ny RDO /\ RIDNp

A@E@TSI Ox&b %%16& kl'iBt ﬁh(x‘:)l- &urolicfahﬁi’yl 45 Jan ar%l heteroaryl or

(Rtﬁb@ﬁ@lﬂebﬂ:dvﬁﬂg@mafthemcsel n each occurrence

of RIA is independentl y drogen al ycl oal kyl ,
het er oal kyl , heter %3 ryI(R %
- (al kyl) heter ocycl@l IFQ}.aryI

(al kyl ) het eroaryl, _DRI B, -N(R1B) 2,”
) ﬁ% N( %é?):%)%c?féﬂ anEhc Rl)lﬁ(éi)e?( M%;H-R?)éﬁxbereﬂmm ringOdgmprising from
= - = ar
whrdr Jelifﬁgel‘ea&m%c@é b cuoiel RPESeT ARG or parally saturated or
E}?s‘i&?ﬁ%f Bt Ly ¢y &"n goé’&?pr&k 14 ﬁ&%ﬁtoms selected from N, O

eroa ary et er al kyl')aryl, A
- 4l Byln) ﬁuetanrmmggi- frcnnyﬂ-ﬁ, end Riagh awduRbnce off Réeris independently

P AU u PEIoRT  RGERALEA 1 BERYEY By Detroars, -

1B~ gRB _NR'B), -
”E:.’Iléfl)‘ﬁe Egc? 1yi’het erocycl yrdahdéla )l}?&ﬁﬁle?eroaryl ® 112
SRR T net SOREGCONR Dyl Jhcgen, N, ‘NO;, -C(=O)OR™, -

M B SIS S-SRI it ¥ e BRREY oy 197 and R is

afn)dc end&ﬁlﬁﬁﬂﬂ‘bgén lovwe dtid1) Riwek heetoalkyl, aryl, hetcroaryl —(alkyl)aryl
- alli heteroaryl; wherein n is an |nteg;er from

3- (aldm hetenogryén agylt eglo ALY W accpgenpes of R, taken together with the
nitrogen atom to which they are attached (e.g., N(R'B),), form a substituted or

unsubstituted heterocyclic moiety; R'™ is alkyl, heteroalkyl, aryl, heteroaryl, -
(alkylaryl, or -(alkyl)heteroaryl; and wherein any two adjacent occurrence of RA
may form a fused 5- to 6-membered aryl, heteroaryl or heterocyclic ring;

[0111]  xlii) X%is S and X! is -CRX")-; wherein R*' is one of:

N\ N N

(AYna (R*)n "™ (RN
n& (\ e n\NX {0»\5"
(R 1A Ry N
(RM)"\,\ Y?L (R )n\j\; ( )n* \
€ N L

R
(R*n % (R RN ®' )n\ ]
. \ \
ey ey, e, T
R1D RiD RID R™® (R
(RU\)" H1D\ R‘[A
14 N‘jl -
R‘D-—N/— (R )n\{. \ N‘\\ \ .
N N

RiD
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[0112] xliii) X2 is Sand XI is -C(RXl)-; wherein Rxl
is one of- RRD (RIRAYni / (RLAn N/ N N (RLAAn RD
RID RLA $ iREA) n eN\N Noni RIA)n (RLA)n* (RAYNn RID
wherein n, RIA and RID are as defined in xlii) above;
[0113] xliv) X2 is S and X1 is -C(Rxl)-; wherein Rxl

is one of: 27 RIAOT ®RIB, N R B-N / H®AO 01, chc RjD
NC\ 0.S A/ N R RIB Ric 1sD N Ry

| C N®RPNTO, ~N J | RIA R innis O },3
RIA is hy og n or |ower alkyl; each oc ﬁ:.urrence of o
RIB and RICis independently hydrogen, |ower algyl

or Eia?nt/ﬂ\@ takq 1, fether vvi Aath i trogen Mto

!
R1
(

to whi'th eNgr atta d, Nf SUH)II “ut ed or oo Nyt
unsubsti t ut ed 6 nenbered et erocycl ic nmoiety{R R'D

IS hydroge no or lower_galkyl; RLE 'RS phydrogen, or

| ower aR [0114] XT |s S anm_g:d s -C(RX o\\,\

wher ei n %X s one of: Q/\N/\ ~- (A ¥
FS Figﬂﬁ)ﬂlf /1\ 1&:1A)|{VRF‘E R c(HFa) R D 3)’

wherein each occurrence of R'* is independently hydrogen, alkyl, cycloalkyl,
heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyl)heterocyclyl, -(alkyDaryl, -
(alkyD)heteroaryl, -OR'®, -SR'S, NR™);, -SO:NR™®), -SOR'F-C=ONR'),,
halogen, -CN, -NO,, -C(=0)OR'®, -NR®)C(=O0)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 R'S,
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, -(alkyDheterocyclyl, -(alkyDaryl, -(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"1 is one of:

R™ O\ (R a\;
(R‘A)n
\
(R, ‘f” N‘j\g
.y Q\s Ly TS ot

(R (R”‘) (FﬂA) Hm
wherein n, R!* and R*® 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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1AA RRIA RRARARA RBN%Rc RBNNN Rc/ R
NNi ,N R B wierein each occurrence of RIAis

i ndependent|y hydrogen or |ower alkyl; each
occcurrence of RIB and Ric is independently hydrogen,
| ower al kyl, or RIB and Rlc, taken together with the

nitrogen atomto vvhicht ey are a A forr%a_,'
substitute unsubst | d 5-6 \r}\g,%
noi ety Ag(— hy dgeg n& | omigrN alx

hydrod:én or | ower al d: 115] xh‘!/q) X2 is S and X

is -C(RXl)-; wherein |s one of. 28 HO ---(),p H2N

~ 04P ON O IH2NI\/EOIVE CCO OH wl\/bl\/bﬁl\ﬁ S

I NN Nl Y/ Nbo»g@c ~RANE\ N\_/,\;pﬁj-g
CN ~"N N, ~ [Oiﬁ%}/ W) L' s Al kl-; R
wherein W is 0, S, or -C(=O NRW where RwR™Ms

hydr ogen, al kyl, cycl oal kyl, heteroal kyl, ,
heterocyclyl, aryl, heteroaryl, - (alkyl )aryl N, ¢
- (al kyl ) heteroaryl or acyl; and Al kl [ s "‘ubst I tut eo(— R
or unsubstituted C 6al kyl ene or Renyl ene R\
chai nywherein up t wo non-(a‘ acent rre ene units N\—>‘}
are Ifn ependenj/l y\ opti onal

Iacew (=0 -,
oo N sTF=0) o & LIA | ANRL1B-
IW ) - C(=Q)

BO(=0) -p- LI A - OO 20 - 0@(130) NR -, -NR
“NRNR Ol e 15 0-2; R is hydrogen or lower alkyl; each occcurrence of R'® and

1€ is independently 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 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\ O\ / l /

aing & c

H1\ O
S N o\ [
R‘A& N’Q‘f N%\,f \)\g‘ RiAOﬁ“

R1B
/

(_ “gic
R j N
e’ Nh_@ﬁ’ o L N\\}‘;’-
e
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
RS, 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'E is hydrogen, or lower alkyl;
[0115]  xlvi) X%is S and X* is -C(R*")-; wherein R*' is one of:
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NRLIACO, -NR LIAC(=ONRlaB_, _S(=0 _, -S2-,

-NRLI ASC2-, -S2NRLIA , - NRLIAS2NRLIB_ _0-, -S-, or
-NRLI A-; wherein each occurrence of RLIA and RLIB is
i ndependent |y hydrogen, al kyl, heteroal kyl,

het erocyclyl, aromatic, heteroaromatic or acyl;

[0117] X|VIII) L is -W-A Kl - whRergin W i S,
,\o Rw{ i & ngfir open, Ik{/\/@\j
aIkyI oaIkyI r er oa

het erocycl y ryI het éroaryl, -(al kyI )aryl

-(al kyl)heteroaryl or acyl; and Algl is a substitut ed
or unsubstltut ed C1. 'I Ryl ene or M2 Qal keny

wher einn tvvo HIRN- 3 nMe—fet h e un g&@\
i ndepe den t| on Ly~ r IaceMeby «4 O - 2-
C(=0 €(=0) -, - 0) NRL1A | OC( =0) - =0) NRL1A
“NRLIBRRLI B - NRLI ANRLI B( =O) - -NRLMAC( =0 _

- NRLI ACCR2-__- NRLI AC(=O)MRLI B-, -S(— Me' _ SOQ ","

-NRLI ASCR[, ] SCMRR A, N SOQN ,
1. l /
- NRL 18 in gach rrenc ) RLI n "RU

is i ng'épendent l'y hydrogen, |ower al kgl, | ower

het er 0al kyl, heterocyclyl, aryl, hete/ea\ryl or acyl;
[0118] xlIi x) Compoupds o ubset Xl vi ) ab ve vvherel n
Wis S, [0 ] ) b X|VII above
wherein W i [0120] |)\ is - 5
wherein Alkl\-l—s’asubstltutedo nubstltute

C2al kyl ene chai n 0121] ¥Th) 11 is -0-g¢ opr opyl -

[0122] ii] m \/50123] | i v) NAS - N;R‘

" Al K- hy rogen \ arkyl ,
6cycl oal kyI I ower heteroal kyl , het eroar)N\

- (al kyl )aryl - (al kyl) het eroaryl or acyl; and APkl‘frs
2 (BB LYY O cURPURRLL LG B0/ RRY: GhaCEONR™ where

non- adj acent et hyl ene unlts are

l FRJ‘@‘DQQ d@ﬂfdgstn Olalldyb neslclqalk)dplhatswllb;l heferagyclyl,_ mgyhgpeteroaryl, -
h%@]lqy@éwl,oﬂalkbl\)@[tergwg, pr af&fﬂ‘j‘\ﬁp@ LQ s@shﬁkﬁp ﬁﬂlbstltuwd Ci.

ﬁkél'mjén@:&ﬁﬁm WHBH W) te\tvoaioniadjeeent methylene units are
heté‘s’i{aﬁl kyl; e Akl is a substituted

Uﬂﬂdtmldtu!bmptmal}ksﬂpméd bt O oL %’;ry)qrm -C(=O)NR"™,

B

NFNﬁF@@dIZ( Cl:ﬁkb’@EtA@fb}NR‘v!ﬁer SEO)-i SSQz—D r—NI{ a RV\ESQgNR“A

h%mom[ _al_{( %/}"ll 19% il‘%he[efgn egch dceurrence of RMA and RMB is
! heter ti
YRS S5 i Pt bk, Wt o

acyl;

[0117]  xlviii) L' is ~W'-Alk;-; wherein W' is O, S, NR"! or —C(=O)NR™" where
RW™! is hydrogen, lower alkyl, Cs.cycloalkyl, lower beteroalkyl, heterocyclyl, aryl,
heteroaryl, -(alkylaryl, -(alkyDheteroaryl or acyl; and Alk, is a substituted or
unsubstituted Cy_salkylene or Ca.galkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -COs, -
C(=0)C(=0)-, -C(=O)NR™A, -OC(=0)-, -OC(=0)NR'“., -NRUANRME.,
NRUANRUBC(=0)-, -NRHAC(=0)-, -NRHACO,-, -NRMAC(=0)NR"'?-, -8(=0)-, -

SO, -NRM480,-, -SO,NRMA., -NRMASO,NRY?-, -O-, -S-, or NRUA.: wherein
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substituted or unsubstituted C2al kyl ene chain; [0132]
[ xiii) L' is -NRW-AKkl-; wherein RM is

-(CH2) 2NRVRWB; Al kl is a substituted or
unsubstituted C2al kyl ene chain; and RA2 and RWB are

i ndependent|y hydrogen or |ower alkyl; [0133] I xi v)

L s or BiB 2 RUder ad, |
R?@"h gﬁﬂ"ﬁﬁ%e Zel%l:“; epeﬁdeﬁtsﬁgh?%%?%%en or er aligl, lower

ah!sﬁ&oam 1ﬁétémbyaﬂ heyl, iteterdd®yY ex(aCiR) 2- ; vvherel n eI i s

R&O get ﬁl#) boé%%%in‘i‘%béhseéﬂ}ﬂ?)pﬁbé’gg pere Stej ol WM}I% Eif gr T8

a i onal évmﬁb&hﬁwl is O or NR!
E?]g@gcyc b}S |e y, F%l?,%ﬁrvlu?\%bl L1 has the d
s{eLRUJUr eli) SD1 RAMOMAdk e whereiR| by @r SsHtutad; 0g h‘é‘i’?“bsumtc
hydroxiqﬂé ,. nitro, lower alkyl, lower alkoxy, aryl,
&PyIn;

oC2pkky [ 0137] I xviii) L' has the structure: N
v [01 k |_y() pylhe structure: RAlkt wherein
R,E\‘ﬁﬁl] ﬁ?d%’ogen I ohen hydroxy, CN, nitro, |ower

aljay22] IO\‘ImD Labk@x@Hz@ﬂw or heteroaryl [0139] | xx)

L ha R\/\i iltruct U\fAﬁ “HL 1”&91131-% )" lis Aydrogen, lower alkyl, Cs.

rogen or 1 ower

al gﬁofi.n{gp ﬁ)vé’érl‘lrxt%tdr&a[l%yllz suaetemew qm]qt)atyﬂ)sg]kjdil@tproaryl or acyl;
e nol e
| [ ibd2R 1k is st 08 U3 V@feéaé%ﬁanﬂh@it‘%"ﬂt%@le o two non-

Bl BREYRER SRS epa o oBas, ‘e’i‘i%mx'x‘f@? S0
| S@,-sADYLSY eﬂ.muanmmimké inpdrogen pRIowgE AR | g

system optio

e Rvb s heg IR ,S% Hlerght RE% 1By roRE, G6R8t 8B or lower
h?ﬂ% xoall % anf Yﬂﬁic]toi@ |al§ﬁg§dtute@ 8 ﬁﬁ@lﬁ.\z‘ﬂituféd C&ﬁﬂﬂyleﬁe chain;

I xxvi) Y is a 5-6 nenbered
Cc){0l125] kyllvl)SE.ﬁanbe}'CéQpreyﬂhoal kenyl, 5-6 menbered

het igg]cyl d‘.[%?‘j ﬁﬁ‘?ﬁ@&? o(r)nra gf :msg‘gered het er oar yl

[0127]1  lvii) L'is -NH-CH,CFy~;
. . w2 -
[0128] lix) L!is —NH—CH:CH[(CHz)pOsz]-; wherein p is 1 or 2 and R™” is

hydrogen or lower alkyl;

[0129] Ix) L!is -NH-CH,CH(CH,OH)-;

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

[0131] Ixii) L! is -NRV'-Alk,-; wherein RV! is lower heteroalkyl; and Alk; is a
substituted or unsubstituted Coalkylene chain;

[0132] Ixiii) 1! is -NR¥!-Alk;-; wherein RV is —(CHz)zNszR Alk; is a
substituted or unsubstituted Coalkylene chain; and RV2 and R™ are independently

hydrogen or lower alkyl;
w2
[0133] Ixiv) L'is -NR"'-(CH,),-; wherein R"" is ~(CH),NR"R™?; and R

and R™ are independently hydrogen or lower alkyl;

[0134]  Ixv) L'is-NRV'-(CHa)-; wherein RV is ~(CH);NMez;

[0135]  lxvi) L'is -NR"-Alk;-; wherein RW! together with a carbon atom present
on Alk; forms an optionally substituted 5- to 6-membered heterocyclic moiety;

[0136]  Ixvii) L' has the structure:
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vt RY1 (RY1)q (RY1)q (RYi)gq +k 0 N~ UJ N (RY7
(RY7)gq (RY1)q RY7 RYt (* ~i CNl j4't° SNp S RY2 Y7)
RYL Ryl Ryl (RNg Rvt FF .s Il rl1/ NN AA | 4 N-of

St 'Y2 (Rvl)g NN RY2Z RNH6IA/}-N RYIN-N RYL'\ N-N
Ry2' NA w4 NNNNSip; wherein g is an integer
fromO to 3; each occurrence;f\of RY1 i s indenpendently

hydr ogen, al kyl, heteroal kyl, % heteroaryl,
-(al kyl)aryl or -(alkyl ) hetero l, -ORY3, -SRY3
-NRY2RY3 - SONRY2RY3, ' - C(=0) RRYZRY3; hal ogen,

o c cc ur r gﬁggge):gﬁ RY?S }QI YZ) I%ghe)niz%%ggﬁg ' rﬂtrg al%%er alk%l lower

I omﬁx}alakyll or hgtwarﬁet eroal kyl, aryl, het eroaryl
I)heteroaryl or acyl, or RY2 and

aryl
lﬁéken lﬂiﬁg@thehaiﬂzﬁhtf!%@'em trogen atomto which
they are attached forma 5- rrerrbered het er ocyclic
ring; [0147] Ixxviii) Y is -vt Rvl s Ryl s R f
N (Rc- ( Ryl AN/FIIFNO Zf\tN-NN-N - X53-

erein d el are as defined directly above;
[0@4 | x4 ﬁ{]b@‘gﬁémeﬁme( RYI) q (RV1)q RYL Ryl

/j/“';

RAlk'l

wherein R**! is hydrogen, halohen, hydroxy, CN, nitro, lower alkyl, lower
alkoxy, aryl, or heteroaryl;
[0139] 1xx) L' has the structure:

O

?

[0140] Ixxi) L'is —-C(=O)NR"'-Alk,-; wherein R is hydrogen or lower alkyl;

and Alk; is a substituted or unsubstituted C;alkylene motety;
[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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ONNMNN Fly Fkyl (RYL)g LI N\\V'-- NNNN 32
wherein q is 0-3; and el is hydrogen, hal ogen or | ower
al kyl; [0149] Ixxx) Yis one of NONNN NNNNN
[0150] Ixxxi) Y is one of N\ 44 N [0151] Ixxxii) Y
is: [0152] Ixxxii) Y is: [0153] Ixxxiii) Yis: R~
AY1 wherein at |east one el |s hal og t he ot he(Ft‘”)q

hydr ogemr™r hal otf&hy; [0155:1 q||Q(XXI v) ‘\ Fh“&

wherei n at\"sq |sflruo‘f_g t heglt |s L\/

hydr ogen - orog1 I L2 |

substi tuted or unsubstltuted 6a|ky|ene or

6al kenyl e(ne’i)ghal n |(ﬁ’f‘lar r upt e th at @t one Ni

ni trogen erex;r tot Wan- N

rret hyl ene%t% fg-h e‘fq\nﬁz‘pende ,W opt| o repl \ /“a
-C(=0) - - W=0 (=0, - O)N L2A—

OC( =0)-, -0 O)NRUAF' -NR NR2B-, - NRUANRLZBC(

_NR C(=ORY -NR ACCEY, - NRL2ACH=O) NRLZEN| 5.5 O) 1

SaZ-, - NRpARQ2-, - \QEZA-, EXEBASO2NREES ™ 0- ”’L

or NRmA—N\ rei n Negeh occur%‘ ce of B‘I;*le , R 28

and RUD |39nd nde |y hydrogka, al kyI sz

het er oal kyl , ocycl yl ,N_:Nr omati c, hp_t roar gmatl c or

acyl; 33 [0156] A DA Vi ) NRL2A- \a sub \ut ed

or unsubstltute'a\ -6a|"l’éyl or ,\6‘ kem

chain mterruptedrvmth at Ine‘ast one Mrogen atbm
wherein up to two non- ag _j_ cent net,t]yhene unlts are

i ndependently opti onal B%?ed ;Q -Co2-, -
(=0 C(=0) -, - (=0 NRLEASg” - O o 0) NRL2A- ,

- NRLZANRUB - NRL2ANRLZB O 2 O
-NR A@@gem_qm zg(m@g C( ) ezéll occur%n )of'RYl is indenpendently

hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkylaryl or -(alkyhheteroaryl, - RY?,
SR, -NRVZRY?, -SO,NRY*R™?, -C(=0)NRY?R¥?, halogen, -CN, -NO,, -C(=0)OR™?,
—N(RYZ)C(=O)RY3, wherein each occcurrence of R™Z and R¥? is independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkylaryl, -
(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;

[01471 Ixxviii) Y is one of:

(RY1), (A \ RT_\ ;R‘ﬂ l'?l ‘}-; N

B B
A WA
wheresin q and RY! are as defined directly above;

[0148] Ixxix) Y is one of:

=LA

Y5, o b <l
foalN oy el

R
NS N—N NN
S AN S TR S
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S2-, -NR SO, -S2NRL2A-, -NRI'2AS2NR 2B-, -0-,
-S-, or -NR L2A-; wherein each occurrence of RL2A,
RL2B, RUC and RL2D is independently hydrogen, | ower
al kyl, lower heteroal kyl, heterocyclyl, aryl,
heteroaryl or acyl; [0157] Ixxxvii) L2 is
B%ﬂ@ haldgdat)lower alkyl;

(CH2) n%&%) RLZ%(%EQ% (Cgﬁtﬁg MNRUANRL2B( CH2) m
([OE29 MR ZANRIdne3s=0) (CH2) n-,

- (CH2) MR12AC(=O0) (CH2) m , - (CH2) M\R12AC( = CH2) m N

- (CHR) AC( =0 B( L2A f'a” \
- L2A ) m ) NS0z RL2A( CH2) m

(CHz) MRL2ASO2NRL 2 %Iz)m rein eagh 1_Qccurrence
of mis |ndependeﬂ!tl;§ ch occ ;r%e of
RL2A, RL2B, RL2 endery ydy ogen,
| ower al kyl, | ovver het er oaI kyI het er ocycl yl, aryl,
hgtisopar )H:xm))fY aayke:of] 0158] 1xxxviii) L2 is -NRL A-,

- C(=0) NRL2A-, -OC( =0 NRL2A-, - RL
- NRL2ANRLZBC( =0) - c( B@
- NRL2AC( =0O) NRRB_ L2A RL2 2D,
_CRL. 2CRL2DC( =0) NR 2B, - NRL2ASO, -S02NR 2A ; -

2N erein each occurrence of RL2A, R
@éﬂ: %Q@ﬂl‘gwl ndependent | y ydr ogen, |ower alkyl,
| ower het eroal kyl , heterocycl I)Agryl het eroaryl or
acyl; [0159] | XXXi X) L2 is =0) NRI 2A-,
-NRL2AC(=0) -, -0OC(=0 NRL2A - NRL2ACOZ-
SZ2AC( FAARUB-is: - NRL2AC( :O) NRL2BCR aCRL2D or -
L2CRL2DC( =0 NRL2B, wherein elcﬁ,occurrence of RL2A,

R , RUC and RLZD is i ndepen y hydrogen, | ower
al kyl, | ower heteroal kyl, h gecyclyl, aryl,
heteroaryl or acyl; [0160] xc) L2’is NRu t |,

Eﬂgg@(q zii) “WRE2AC(=0) NRL2B-, -

NRL2AC( =0 NRL2sCRL2CRL2D or _CRL2cRL2C(=0) NRL2B,
wher ei n each occurrence of R % RL2B, RL2C and R 2D
i s independent!ly hydrogen, K\A;Pal kyl, | ower

het er oal kyl , heterocyclyl, “aryT, he‘,teroaryl or acyl;

?a
34 [0161 L2 is -N
N @)h]mm ek onR e b i W G gy
0163 L2 -N O NH-;
thiié%]] xmvﬁ‘ EI.FZ#?SS[-CHZ] CZ(CI N ; I[?)165]l_|(:§<(:v) L2 is
- NHC(=O) NHCH2- ; [0166] xcvi %an al kyl, al kenyl ,
al kynyl, cycl oal kyl , cycI(>aI heteroalkyl,

wherein at least one R¥! is fluoro, the other is hydrogen or fluoro;

[0155] Ixxxv) 1.2 is —NR"_ or a substituted or unsubstituted Cy.salkylene or Ca.
¢alkenylene chain interrupted with at least one nitrogen atom wherein up to two non-
adjacent methylene units are independently optionally replaced by -C(=0)-, -COq-, -
C(=0)C(=0), -C(=O)NR™-., -OC(=0)-, -OC(=0)NR"A., .NRMANR".,

NRZANRIEC(=0)-, -NRAC(=0)-, -NRACO;-, -NRAC(=O)NR™*-, -5(=0)-, -
SO,-, NRAS0y-, -SO,NRA-, -NR¥ASO,NR'-, -O-, -S-, or -NR'*%-; wherein
each occurrence of R™A, RYE RV and R™P is independently hydrogen, alkyl,

heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl;
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het er oal kenyl, heteroal kynyl, heterocyclyl, aryl or
heteroaryl noiety; [0167] xcvii) Z is a branched

al kyl, al kenyl, al kynyl, heteroal kyl or heteroal kenyl
noiety; [0168] xcviii) Zis one of: RZi Rzl R zi Rzi
?~. J< 1J k RZ1 VNYRZRZ1 O wherein each occurrence of

iﬁg% 5 ﬂg&%y Bl lN‘RWdfuozg %snﬁ:&\éﬁ %r ahkstindtedvey, satkylene or C,.

het eroaryl or acyl 0169] xcix) Zis a

Cﬁﬂdeﬂﬂbﬁa/bham ;md:maptkdawﬂh at HI%EGI@ ym_trqgen 249N Whgrein up to two non-

e o LS E7CL Bl ol o] iy 0y v,

r%z WDBY NN he-@b(:k@)f-ur e@f:(ﬁcqﬁm%_ | - LZANRLZB ]

% ~ or V\A]_gxelnt

cI o
NRL%BG(—G‘)- t-ORID Gefhar R w@@z-:orﬁus%é?%cl foc8(=0)- -

arormt 5?’%@8%& 0 Nﬁaﬁ%@ﬂ Tog? Iegﬁat QIENERL.: wherein

g@é&ﬂen@é of RBP4 R e8P Om diRF8 :lﬂmﬂepém:tbnttprlgrdragen lower alkyl,
fused bicyclic ring conprising 1-4 hegeroatons

sleiver haterobikymhsteraryalyl, aayl, hetesoanal etac¥ber from 0-6:

:ﬁr&% Py chpllf(;hen CsﬁefE gﬁﬁgﬂwi—?ég &r oc 02:) (B@WCHZ)

P?Hag o)m(lafl‘ 2),1;1-$t er ocycl WCH) HCH)me -

RSN e e ogen, - @Eﬁé@mc?%%

Rl U@Qﬁ OJNR
&K}%ﬂﬂl }d:?Fgg) %Ie entLJIJentIy ydrogeﬁ Ioa?rtcmm\e
%J)mNRbm— R Ba éﬂﬁb)rn-,heteroaryl - -
(a %Rce mgp((ﬂ]t)gé& E@ﬁrggggt her Y%?)HNEE oé)é‘h
a{%q;{)ﬁ u% (GIE?.X AINREHSA,INRIE (CTHMRZ ﬁblﬁ)aln tachneccurrence

unsu tltut ed heterocy cI Léh t LJ_,cand 12D 4
Raf ni s aidcpd:n,dehé! é%):am pachy pepure fﬁ’é?e‘i‘ Bryb, Gé dR

N e -

ered aryl, heteroaryl or heterocycllc ring;
EP011‘7,_5{5] { g'ﬁtxxzm'g,h Ne KRR ATofhat L Lo dZLIMREZ, NatbA R,
NRUANRMEC(=0), -NRIAC(=0)-, -NR™COry, -NRPAC(=O)NR'?.,
NRZAC(=0)NRIZBCRIZCRI, _CR“2CRZ2PC(=0)NRM5, - L2Ag0,., -SONRIZA., -
NRLZASOgNRLZB-, wherein each occutrence of RMA, R*28 RY¥C and R s

independently hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl

or acyl;

[ols;] Ixxxix) L2 is -NR™A., -C(=0)NR?A-, -NR™4C(=0)-, -OC(=0)NRY?A-, -
NRIZACO,, -NRZAC(=O)NRZ®-, -NRUAC(=O)NRZPCR®R or -
CRLZCRLZDC(=O)NRLZB, wherein each occurxence of R™4, R2E, RMC and R™P is
independently hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl
or acyl;

[0160] xc) L? is -NR¥A, -NR™AC(=0), -NRMAC(=O)NR™E-, -
NRZAC(=0)NR*ECRICRY or _CRYCRLPC(=0)NR™®, wherein each occurrence
of R¥2A R RIC gnd R™P is independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl;
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-,, LN N\~\  (RZt)m (RZ1)m (Rzt) m (Rz7)m (RZt)m 3
-'3SpS RZazZt (RZZym(Rzt)m (AZi)m (RZt)m (R )m
Nl ass (I~ NIl " 1, <3 N\ p SNN Rza RZa ( zit
N/ gzi (RZ1)m ~1 (RZ1)mM N "N NRzt \NNN,, Wt
Rz4 Rza (Rzt)m N N Rzt r~ RZt Zt (Rzt)m NN NN \ SN

ﬁ“ﬂ?‘g% ) fn xFé“ 2 0 2GR ZINf S )-N-NHC(=03@t,) FEICER)NHR, -CH,-

RO (Rzt) rN Ssr ~ Rz4 RZAN-\S, RZ N Os

o 2h NL N bart ) (3 o3 ) ym AP Ret) % Gzt
z m AZt)! Rzt) % (qzt) / O

ﬁmrelxﬁ}rﬁg‘r‘gﬂ{l’nteger fromO to 3; r is (aﬂ )

| R6IET KERID I & ONFICES)NE-N or
[0164]  xciv) L?is -CH,-C(=O)NH-;
[0165]  xcv) L?is -NHC(=O)NHCHz-;
[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])  xcviil) Zis one of:

B¥ R?! B2
R I 1
3LJ< s e e o 1/“15/“*.:;21

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] c¢) Z is cycloalkyl, cycloalkenyl, or a heterocyclyl, aryl or heteroaryl

moiety having one of the structures:

N Fle
(R~ A ——§ m—~He
2 N

wherein the “A” cyclic moiety is a 6- to 10-membered momno- or fused bicyclic
aromatic ring comprising from 0-4 nitrogen atotns; the “Het” moiety represents a fully
or partially saturated or unsaturated 5- to 8-membered mono- or fused bicyelic 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, -(alkyDheterocyclyl, ~(alkylaryl, -(alkyl)heteroaryl, -
ORZ, -SR?, -NRZ),, -530:NR? ), -SO:R™,-C(=0)NR?), halogen, -CN, -NO, -
C(=0)ORZ, NRP)CE=O)R? or ——N(RZZ)SOZRZA; 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, -
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CRZl ; each occurrence of RZ1 is indenpendently
hydr ogen, al kyl, heteroal kyl, aryl, heteroaryl,
-(al kyl)aryl or -(alkyl)heteroaryl, -0ORzZ2, -Se,
-NRZ2Rz3, - S2NRz2RzZ3 - SO2RZzZ1, - C(=0) NRZZRZ3,
hal ogen, -CN, -NO2, -C(=0 ORzZ3, -N(Rz2)C(=0) RZ3,

%@éﬁa:ﬁf P@'&P@g oA e o%ﬁw%%g i rlﬁy%fb %;\@accnt occurrence of R%!

h[ﬁhf f&ﬁl K¥ised 87 0l Gnﬁﬁib@ieﬂ&fjﬂl hetetbaiyll vt hetenpcyclic ring;
)heteroaryl or acyl, or RZ2 and RZ3 taken

t[@@%lher cidi Zhs emofhi t rogen or carbon atomto which
they are attached forma 5 6 rrerrbere heterocycH%
aryl @g heteroav(Zy)Jn ri ng, (B 4 is Kydmo |OW?I’

al kyl | het Sl kyl heter ax N d)
- (al kyI i] (ey—kyl)heter or acy R H0172] CI
Zis on I)m(RZ mRzl N\~ N Zt

N Rz4 | _ N (Rz|) RZl)m m(Bzf(‘gnN 21) sz4 Rz4 §‘4

I N/ N&m N/ N - 4~ (RZl)m % |
M(RZl) ;J/—%ZON |) z| g}
st RZ RRZ

H Rzl T sF\’ZB Ir' HZ42N\ N Reds RZB k/—\ N (3 N0 Rz1
R7Z1 Rzi
21 71
(RZ) @), (RZ‘)T R )“‘ G )’i"
T \- ) Sl
I W N
o o
~o ?24 hzs
R
(R*)m Rzt
N—N pzi 2y N=N gz, N— N—-
A |) N R L % 8
Y <O N
e Hze s wnly RZ4
/—N R éssh RZ1 ;\I:"_'\./H 1 (Rzﬁr\
RZN L\ A SO T~ .
ks R4 r
O
(R o 21 R% o
L\ r ; (F )y O (RZ‘)m——,:)N (R )m“(% rt
- - r N.
N <M'N?" > wnd
R
Oy 74 R4 Q
Rng: -4 R \N—(O \(N'"‘é= o
L, N G N, X
N RNSF ¥
H24
N RZ1)
ISP L&
(RN
Rz HZ{ RZ4
|
N /N f N =
4\1;) ﬂ;) =) T3
(RZY), (R") R o)
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37 Rzt

hydr ogen, hal ogen,
| ower hal oal kyl ;
hydr ogen, | ower
Rz2 and, RZ3 t a

b
whi ch Whﬁvmar e
hek€: eayk |dc@urfdnﬁ@ of

| kyl 174
AN

al kyI

Raherein édiblocceutreriataf B
4J~~N ~N

_ RRz44 HN RZ1 N Rzt N\ / Rzt
NHN H\ / RetZ N O wherein X3 is N or CRZ;
| ower al kyl,
RZZ and R23 are independently

BR8P

aﬁr‘i ﬂﬂdmpeﬁdpdﬂ}agwdroggn, alkifle heteroalkyl, aryl,

-(@)mow@k@%
 SOaRE" G, Jdopen TN

"N Rzl
RZI is
hydr oxyal kyl or

V~-N Tc
| ower

| ower heteroal kyl, acyl, or

fn 944 B i'@@aﬂhﬁt&@é}%rﬁtlofﬁ 4;0%% is N or
orma 5-6 nenbered

ot (RERZ SBARZR™, -
@Z—J-OWRP NNRRZ)C(=0)RZ,
'/ RzR

I N Rzs
2 pad-R 1s>(mdependpnqu shydrogen, lower alkyl,

croe begproat il S6tsroerlr @l SRt of o, or R and

I ower ég%/ Lo)ge@lgldw%%@:ﬁﬂ'oﬁb

het er oal kyl ,
t ﬁléanembgmﬂ Ineteradychic, tamd onibetenepsHl laiﬁ&rﬁﬂtié‘

| oner

o

[0172} cii) Z is one of:
(i B (5 A & TR
N 71 TN
H %U g e N
RZ4
N/ (RZ1) (HZ‘i}m
s{;[xg O &AL 2§
(R
R24 Rz4 HZ 4
|
Oz N— -~ ‘5‘5 N~
.E—Q\N\/@ -§—<\Nr7\*j —<\ Ij W_(HZ‘l)m
(HZ1)m/ (R%)m, (qum 0 :
[0173] ciii) Z is one of:
HZZ ri§22
I
HZ1 ORZ‘l X ;’{ﬁ\ N\.Rza
P L P
RZ3 N e N /
0T e W PODT A
\,\N \,,\ ’\,\ 8 N

rafacbdn ilenan dﬂﬁctli t;heylynhrattgehnd form a

oo ﬁyﬁ?%ﬁower alkyl,

et b@efpiprTAIRA A% "CUBTHENEA orfl; X
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hal ogen, -CN, |ower alkyl, |ower al koxy, |ower
hal oal kyl or -SO2RZa; wherein RZa is |ower alkyl;
RZI B i s hydrogen or hal ogen; and RZI A is hydrogen or

| ower al kyl; [0175] cv) Z is one of 38 RZ1 Rzt OCX3
NRz2 N \\ | \ jj NN "N 13z1 Rzt Rz2 ( RztA \
NRzZ3 I \ Rezz 4 %-N~ NNO N/ N Rzs R RzZ1 z&'Rz2 \ N

N N Rz3 Rz2 | N. R& segi N XRRS hafsden; RZIA

al kyl ,

is | ower alky ;aha ®
hal oal kyl ; .afd Bz2/and F%zk
en

eiler Fower
ndepe | ower

or RZ2nd Rz3 takenV toBther *with the

nitrogen atomto which they are attached forma 5-6

[

wherein X° 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 RZ 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]

R H
oR< o N~pz2 N\ N7 =
r\}\ /A ‘1{()\21 l/nﬂ
"E'L)\N/ N\S/N - R :
[ ‘HZS 1?22
.,thl =N 15. N“RZ3

civ) Zis one of:

Zt 22 whne
R H HZ1

% o 2T

’na/©/jﬂ @/\/N\ O\/\sz Jié

RZ1a

o af w5 TP

wherein X2 is N or CR®; R* is hydrogen, halogen, lower alkyl or lower

haloalkyl; and R* and R? are independently hydrogen, lower alkyl, lower
heteroalkyl, acyl, or RZ and RZ taken together with the nitrogen atom to which they
are attached form a. 5-6 membered heterocyclic ring; X is halogen, RZ s hydrogen,
halogen, -CN, lower alkyl, lower alkoxy, lower haloalkyl or -SO,R?; wherein R® is
lower alkyl; RZ'® is hydrogen or halogen; and R%2A js hydrogen or lower alkyl;

[0175]

cv) Zis one of:
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NRzt ~4 N N N/ HNHR1 Z1 jN N 39 wherein RZl is
ad, F, methyl or CF3; R2 and e are each nethyl or
ethyl, or taken together with the nitrogen atomto
whi ch they are attached forma saturated or
unsaturated pyrrolidinyl ring; and Rz2n is hydrogen or
methF}é [0177] vii) Z iggpone of - FP HN\ NV6 Rz1 Nr

19 /1 RZ V\,hereln SRE thyll\{
or 0\ [017 viii) 237 t oget r\ eprese s
19 havr e of ‘51 oI | owi ng>gStructu &0 ¢
HJ~J2 H~~J2 HN XJ HN~OHN-~J3 O Rz2
ORZlAI ~NNRZSNR2| H W] HIPRz2 wherein s i§ Ox R
, |‘SRZ" , B®Y(=0)- SoR- #-N and- .
are pend s 0, NRZ~0r CRZI; th -
oc%urrence of Q’RZl IS fr?'éependently hydrogen aI kyl ,
het er oal kyl, aryl, heteroaryl, (aIRlzyI Yaryl orf®

- (al kyl) h""f'erroar yI Z, - - HzNR Me,

-SOZNRZZ : .Bt) 3 nhal ogen )
@ ( EI“’O) V\/d%rel n R
occcurrence 0 RZZ and 3is i ndependent Iy h Ngen, .
| ower al kyl, |ower heteroal kyl, aryl, heteroaryl, ’
-(al kyt,}l%w X i i ﬁgégﬁy Wﬁng&@@rﬂkyw]{z]ﬁhﬁyﬁhlogai I&Z&r dkyl or lower

RzZ3 taken to er wth the nitrogen or carbon

73
t hatokligly ant aand Bt arc Hindepeodently lowst glitberd R B0 R taken
htGOtggtrhgf ¥VC| | tche mtrggen atcheE W&/{hey are attached form a 5-6 membered

heterocyclic ring;
[0176] cvi) Z is one of:
Re! il N\/\/OH
N™~= fr? (
,& P N[ N
%N -
HZ'I Ill WA }r;‘*
U UV AN O SRR B
%I gzt o~ 2 % N-qze
{\1)< ,@L k@
(33 =YY J@i,

Jﬁé Q\,N\»Q

H Rzt HN R
E/{\p ‘{&N "‘LA /L
HN"D—H’-’ YE’Q : \
Xy SN
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ring; [0179] cix) -L2-Z together represent -CH2-Cy or
-NHCy where Cy is an optionally substituted bicyclic

het erocycl e; 40 [0180] cx) -L2-Z together represent a

noi ety having one of the following structures: (Rzi)m
(RRI)m(Rzt)m (Rz1)m r et HNHe' t t et Het 1-2

-N-Het, 1.2 pdrg o : C Bignd R™ arefeach idthe or ethyl, or
noi et ywpgregl % ﬁé%éf’eéeéyg?rﬁ%qﬁi r?g conpri sin fryolm Y
Otadkeh tdgef@e Witk hemitregeantothiat ‘wiidi they arnaléssbed g saturated or
represents a fully or partiall sat ur at ed. or
UnesabrRad pueLdipyl oA B ¢ 4 B S EER AR g 1- 4

h ato L fromN, 0 and S; mis an integer
fﬁ%l(rzﬁg-6;@%?&2‘)@%%gbcurrence of RR is independently
hydrogen, al kyl, H# eroal kyl,

ryl, hetergaryl,
-(al kyl)aryl, - yl ) het er - . NSRZ2,
-N(Rz2) 2, - SO2N( 2, -S 28 N( & - H{;al ogen,
-CN, -N2, -C(3 2, -N( ) RZ3* or
- N(RZ2) SO2RTh; wherein each occcurrgpce of RZZ and
RzZ3 is independently hydrogen, |ower {al Ryl, | ower
het er oal kyl , aryl, oar -(al I,
-(allyl)heteroaryl , N@ny t urrences of

RzZ2, taken togethe® with the nitrogen atomto which

they are attached (e.gN=N(R22)2), for S%Qrst i tuted
or unsubstituted het yc},' nDi et y/;La R4 i s
al kyl , heteroal kyl ’w{é‘\'\y —het er oar y¥&; Sg(al kyl )aryl, or

-(al kyl ) heteroaryl ; "an¥ wherein any two adjacent

Occu”ﬁ@?%ir?fiz C&ﬁ%ﬁ&ﬁﬁl@rﬁaused 5- to 6-nenbered

aryl , eroary eterocyclic ring; [ 0181] cxi&I .

- [G7B] t ogetitipr -I’epriogether mepraseatt § theiviynbadng ase efhie following
following structures: (Rz1)m(Rzi)m /-He iNe -2 .2
WEBPEMSSt he "A" cyclic moiety is a 6-nenbered aromatic

ring conprispng from 0-4 nigrogen atons; eachy "Het"

noi ety i gdep@ndent!y repgeselts a fully og {alN y
sat ur at € um%gnurzqt edf\S’ﬁ tofﬂqpn‘oered rimg /N:‘J2
conpri si ng Hl-[4ﬂmej1—é;} oat ons saiectfd from N, 0HArg;sS;
mis an integer rom0-6; and eath occurrence of RR

is independently hydrogen, |ower alkyl, |ower alkoxy,
-S2274, hal ogen or -©@N, R¥herein RZ® i sRfower al kyl ;

[0182] cxii) - L2-g\t oﬂ@t hl@J‘ 2 EPr eSentla ety having
one of the follow n H R N OHZ2R ;
wherein s is 0 or 1; X is -C(RZI)Z, -C(=0)- or -SO2-; 7, J* and P are

independently N, §, O, NR? or CR?; each occurrence of RZ! is independently
hydrogen, alkyl, heteroatkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyDheteroaryl, -OR%,
_SRZ, -NRZRB, -SO,NRZRZ, -SO;R?, -C(=0)NR®R”, halogen, -CN, -NOy, -
C(=0)OR?, -NRP)C(=0)R”, wherein each occcurrence of R? and RZ is
independently hydrogen, lower alkyl, lower heteroatkyl, aryl, heteroaryl, -(alkylaryl,
-(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) -1%Z together represent -CH,-Cy or —-NH-Cy where Cy is an
optionally substituted bicyclic heterocycle;
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structures: 41 R (Rzl) R\ N-- (RZI Rg\ (Rz) R\
N=(Rzl ) m NFNNN~FHN(Rzl)m(RZ)mR - (RZ7)m
N(RZ)m 0: QO0O\ NOO wherein mis an integer

from 0-4; each occurrence of el is independently
hydr ogen, al kyl, heteroal kyl, aryl, heteroaryl,

I )ar I e y 35%2
Eﬁ@ﬁ@) . soiwéigéﬁﬂé} %%E%%t hc‘(E“’O) ?’F%l 2) hé’fo‘é‘é pollowing
- ek, - (=0 ORZ2, -N(RZ2) (=0 RZ3 or
- N(Rzz) SO2Rz4. ,wher ei n ea«%g,l)occcurrence of,,RZ2 is

» Z1
™ het er oz R Qpy| /{(R m
oaryl H ;
¢ of Rzf 12

hydr oge 9 r)"al kyI
het eroaky ™ (a - (al :
and WiELE any ent

shused 5- to 2rrenbered aryl,, heteroaryl oriz
heterocyclic ring; [0183] cxiii) -L2-Z together

repr esgibrein {EQ"‘%F” ngﬁél hidget '_Khilﬁa. efmdniterédirbmatingng compnsmg from
structures:

\N. Rzi N
HORZ hittdgen thms el et”leeFaf\mdleﬂFl\ GNIHIWI@%& é-lt'-\!( or partially
RZ2 | dr o 0
: §atu{aiea£§re 9«53 rogen ﬁ%ﬂe? n'ﬁgccanﬁ)%ﬁigrlgﬂgx?egfaﬁdﬁ% selected

: 21‘6?1(5) mrg:r tgfsimlsongrl% 4haai Qatbger| from a@camz@cmmmcm R* s
 Sntopendenine Msiresn. ol Hsren S3C, ekrtrfal”Shpen. -
R alkPhfedrobiyy, ROR, BRZ; RN NORNER -SORH, CONR?),
halogen, -CN, -NO,, -C(=O)ORZ, -N(R 2)(=0)R? or -N(R®)SO,R?; wherein
each occcurrence of R and R? is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -(alkyDheteroaryl, acyl; or any iwo
occurrences of RZ, 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) 127 together represent a moiety having one of the following

%(RZ‘)m ] \i{;/?)(ﬂﬁ)m

structures:

_~T Het) _-N7Het
1-2 12 :

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 each occurrence of R? is
independently hydrogen, lower alkyl, lower alkoxy, -SO,R?, halogen or -CN;
wherein R? is lower alkyl;

[0182] cxi)) -L>-Z together represent a moiety having one of the following

structures:
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~RZ1 HN_O AN ~ HtJ 42 wherein X is halogen, RZ'A

i s hydrogen, hal ogen, -CN, lower alkyl, |ower alkoxy,
| ower hal oal kyl or -SO2RZ4; wherein R& is |ower alkyl;
and RZ2 is hydrogen or |ower alkyl; [0185] cxv) -L2-Z
t oget her represent a noi ety havi ng one of the

folizovm ng structuges: R;‘h H-N_—\ [; Rzt p#azt 71
F’Ed s“b NN Oy ﬁ(n "

wher gl n is d t yI Rz2 |

Yﬁf?ﬁ or meth And/ or [018’0:3?:»4 i) -L2- Z

t oget her represent a noi ety havi n one of the
foll owin sthuctures: v HT Rzt z1)\/\he'?z§e| N /=\ AR
RZ' | 2ET et hylo 018 | "bey \ 7
appr gci t hat of t and «¢" Y\
S ["agses descr d Nabove and h , any one or
nmore occurrences of aliphatic or het @roal i phatic meYy
independently be substituted or unsubstituted, cyclic
or acycl eC n Jhgg 18{3 Dr 3068%; caSRlobEidtcnce OF R? is mdepcndently
unsat ur é“‘d 0fie or horé occurrences of ary 3
hﬁﬂ(@rfogaﬂi Ydikyt, geytexloaﬂdyl ragyslt hexaroazsdr fﬂkwﬁmh;(aﬂfmm@rw -OR
Stltﬁte or st A T er _ -
ﬂ%{al -NER 2P (g%ihat' éé% af Qﬁ%&’s?‘ﬁ‘{ggg CN, NO""
EDOR -@@(ER?S)S@ERH iRk Bach)occcurrence of R%
m gﬁkciw ove R2, L1, L2, X1, X2, J
ahgldmgen,amrotaﬂqﬂ,s)loaree dlgmadllévledawér theggrogryl ~(alkyDaryl, -
| nve 0 us, the invention %@ri{Zl fi
Bﬁhﬁ%‘iﬁ’ﬁﬂ’é op el A vehere B€H¥F§P gj%y taFoing 3 may form
%Srﬁééa'fﬁ to B%E?ﬁb&%&@fyl Hetarasryhbl BerSeyclitdingt ' | 12, X1,
X and Z, and_ other vari abl es/substltuents (e %é followi
R>E0183§2x2 cHii), -RAZ tgethyr aepresent feFNRLY i3ute; Qe R the following
Lt'% L2, X', X2, Y and Z, described in i)- through
1ﬁ5m%r e, [0189] For exanple, an exenplary
conbi nati on of vari abl es scribed in b}z t hr offh
cxvi) above incL@ihzes \c% 0 bzs
wherein: 43 HN R
‘;;\/&\N & E/LN Rzt ¥ \HAN
wherein RZz is hydrogen or lower alkyl; each occurmence of R% is
independently hydrogen, halogen, -CN, lower atkyl, lower alkoxy, lower haloalkyl or

_SO,R%; wherein R is lower alkyl;
[0184] cxiv) -12-Z together represent a mojety having one of the following

structures:
RZ1A

HIN n2t HN Ret HN RZ N
,;'-:/QNQ ‘?{H/k\“ 21 é"‘u’k‘u “"‘\HAN
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Rl is H hal ogen, cyano, nitro, alkyl, alkenyl,

al kynyl, cycl oal kyl, cycl oal kenyl, heteroal kyl

het er oal kenyl , heteroal kynyl, heterocyclyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl,

- (het eroal kyl )aryl or -(heteroalkyl)heteroaryl R2 is

hydr o %yﬂergh aJF{g %eE @f’ SoanEmA Bl ‘h&rﬁro 5, ogénkytN ab\kzanmkyl lower

al kyn *cycl oal teroa yI
£y, ORbw& Mo t @186, R wherdin RS aclpwley plkykrapd R™ is hydrogen
eteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl,
otlwtesralhylkyl ) ar yI or -( het er oal kyl ) het er oar yI nmoi et y;

S, X2,1Sy2. %@5 thySh egenof the following
E‘Qdégen éy%moL fsng}:ﬂl or —an zﬁgkyl aI kenyl , al kynyl,
el kyl, cycl oaI kenyl , heteroal kyI het er oal kenyl ,
het er oal kynyl , heter ocycl yl, aryl, het ergaaryl ,

-(al kyl)aryl, -(alkyl)heteroaryl (h oal kyh aryl

or - (hﬁ& erQ‘E Dylz),het,_ﬁ @} =53] etm,ﬁg
wh N K
erein A Bﬂe.lnoarpﬁ‘ @Nﬂal k%“ )ar;loger}aNA

het e¥
- (al kyl) het er oar yI or acyl; and Alkl is a ast it ut ed
or unsubstituted 6a|ky|ene oy —tX. 6al ké chain
wherei n up t on j ace hy LY are
| ndependentgl y,th al | y ﬂ ¢t y - Cc02-,
-C(=0 C(=Oy-}{ - €(=0 NRL1A HOC(=O) -, OC( O)NRLlA— >

NRLI ANRLi B - _ANRLIB LI A LI ACO2- ]
NRLlC(u(h)eLem REGRi5(COF- methyjror CFs; gpd& 15 hy%_qg/g‘ oF g‘le yj; and/or

X N ne- of @ie followi
hh?s whePih N? ? t%g%tlé%rrsr E%sgn% fa’\BOng?and LoI 2 ?s e following

| saclegpeasient |y hydrogen, al kyl, heteroal kyl,
het er ocycl yl, aromatic, heteroaromatl c ae=acyl; 2 A

L2A A L2B- AL2B L is O RL2-, w8 NRZI- |
-NRL2NR , - NRLZNR ;WL RL' 2ACL=0 -NR 2ACCR-,

- NRL2AC(=O) NRL' 2 i ASOQ- SoNR A, -

NR ' 2ASO2NR ' 2B-, for a substit ut ed or unsubst ituted
Cl. 6al teesin FO! if2L, @aiﬂeﬂiyj/beﬂﬁ‘g chain | nt errupt ed with

at | east one_nitrogen ere
nk9A8Adj acBrwill bwgqg,qlgﬁé \fh b &f; %lﬁ dcelpajsesn X c% ?ubclasses described

h:
&0 gn%H ylglf&ﬁ?' &&_fheb ¢ ook @ageﬁgég%f al(ﬁﬁa%i Gk =h@)erqal1p atic may

R
I\Btle;%fﬂﬁlnﬂﬁj(b@}ubsuumZA@St@)mtutedeyclg:Awqyc{\l leear ‘or branched,

S il 5l e

aﬁ@c ASKEErb AiPhe tl@fna b Aubstitutet oZanubsntuted
epe t1y hydrogen, alky het er o

hEll&S]ocycTiab re@deorva ialso MR, BW%“gyﬂfaEwlblevc?I%bimﬁons of
Bl B Tt e
329 athong 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 R, R, L' L2 X!, X* Y and Z, and other
variables/substituents (e.g., RX", R*%, RY}, R etc.) as further defined for R), R% L,

12X}, X?, 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 1 wherein:
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Z is an al kyl, alkenyl, alkynyl, cycloal kyl,
cycl oal kenyl, heteroal kyl, heteroal kenyl,

het er oal kynyl , heterocyclyl, aryl or heteroaryl

noi ety. 44 [0190] O her exenplary conbinations are
iIIustrated by conpounds of the follow ng subgroups |

i

ér aﬂc - Akiedo héterodychyl, &yl, heteroaryl,
tc?%%ﬁ?&ﬁyl\]ﬂ@tl\lero i, ﬁ@t oalkel \Aheraglfw

a(aﬂc}rhbrﬂer(alﬂwbhqm r- e@mralkﬂ)%’vla%fs é‘%ﬁ‘%fﬂa%‘g%‘??r&é’é’i’s

h
a|e L;: \é\swgrolgg? 21%%%24 f:y %ﬁrﬁ\% élﬂgl' dd]l&gl?fp aldyayE tycloalkyl,
c@élblﬂl‘chﬂﬁr Néteroali§l, kuéthiaﬁn@nsm lhyter@alkjawm hete;:qdyc}:ylkq;yl Jeteroaryl,

a substituted or unsubstituted. Cl 6a|
R ks kD ROy WIS PRLG DTS SurdD A PRstgigpes! motety:
met hylfnesunr ts are independently opti onal ly replaced
by -C2F> - 02-, - (=0 (=0 -, -C(=O NRLIA ,
- OC(=Q¢% is —G@f"‘)@)\NRétem R Fithydt@gcm halogen, cyano, nitro, or an alkyl,

NRLI A{;}RUBC(y ,9) e -NF;L gga_&%n INR%@%@@}’ hoteiehyt, heteroalkynyl,

RL fofcyl)hahes n -(lmhalkyl)aryl or -
occr%@ﬁge%%it%x arlgi |€1%leyp)endenzte?y hydr ogen,
I(ﬁmfoaaiyk)}]bterdaavyhnmdw;t er oaI kyI het er ocycl yl, aryl,
het er oay vl Wie , alkyl,
i nvent {%‘/F e&cr: bsé’g erFWe ” 1f‘irpoun de’scr 8(9% dlrsrleygr?g;n Y
%?éf 1 i SeRESHEYS 0-(m§1)ary1 ( L()alldﬁl)lurﬂsrcrrwstl @ pcylpant Alk; is a

?alk‘;' for conp ounds of ~fornmul a (515 g‘fzrgeﬁfollorgi to two
gﬂubst;tstedmmmsubﬂmétﬁd Si- m!ﬂrx epfe B Shyalkenyiens P W “’%&“P 0

Fyracigias g el SERE 58 InacheBLAR Borchall PLce @’;f(fg' '

Aug;, |_g(=rgycr(rl=o)(,| cgg:a)NRLr‘brY I-@(L'\'/(q@)-g FAGHOBR not - U = -
a are L1B
N TS Gior Mkt e Ry P L8, D ClGPINBSGs S=Or-

V&Z‘H;(l REHgH Riso (BiR‘@s@ghky‘lBQ _®1 -S-, or -NRMA; wherein
kyI —N ere Ris H_. G 4al
Adueh oadch;rbn@r ofER" 1s infepeadently Hlydgpg%lh 3}17%,’ heteroatkyl,

het er oal.i phat i Irc roalicyclic, aromatic

ohet W@FW&WW‘?&’FI@ ‘P\’gﬁcr %%’r ogen, halogen or

al kyl ; gt gsv;c¢mNgm4pmcg=@meB§ duﬂr&Nh‘&Eu NRANRMEC(=0)-, -

si my| t aneous| defi ned Al §2 - L2A_

-m%eoa SRR RO AR, NREfSs, SRR,

' il Kyl o QR stitill O {iﬂéubgﬁm&%% @pmgﬂaiwf s salkenylene
ydrogen ogen or Cl.4al

cham 1nterrupted with at least one nitrogen atom wherem up to two non-adjacent

methylene units are independently optionally replaced by -C(=0)-, -COz, -
C(=0)C(=0)-, -C(=0)NR™A-, -0C(=0)-, -OC(=O)NR™A, -NRNR'-, -

NRZANRIBC(=0)-, -NR*AC(=0)-, -NR"**COx, NRMAC(=0)NR'*-, -5(=0)-, -
SO, NR2AS0,-, -SO;NRYZA, NRZASONR'ZE., -O-, -S-, or -NR"™A-; 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
mote 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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(v) the follow ng groups do not occur sinultaneously

as defined: WAkl is - OCH2-, or -N(R CH2-, wherein R

is Hor Cl_S$alkyl; Y is phenyl, or Zis a 5-10-

menbered cycl oal kyl, heterocyclyl, aryl or heteroaryl;

(vi) R is hydrogen, halogen, Cl -lalkyl or Cl atkoxy;

I-['01 % Nichghe 6 8k dimplary c@ﬂbﬁ?édfdﬂs aNHGluShréd rpaldoylpounds of the
6het eroalkyl is cycloalkyl, aryl, heteroaryl

oﬁollhwnmsubgmupﬂthmugb X§I— X-R vvher e Xis -NR,

c ye II'o gqp}}}ccgu]% m S(E. Hétrﬁ Hety ny I I?e 3 % % ¥ Ian:ceptable

Odemﬁhﬁgy{[@e&?tl kenyl ; (VI [ ) the foll ovm ng groups do
not occur sinu taneousl){- as defined: L' is -

NR(CR')I.2 wherein Ris hWT’ﬂ‘énv

G . 4al kyl Cl4a\ivkoxy CH NH2 or -d 4a| I NH;, and R'
is H or Gl4 IYNY is phenyl, thienyl, nyl,

pyrrol yIR dyl , pyrimdyl, inifdaz yrazinyl,
oxazol yl, thi azHI yl, napht hyl®f benzot Hi enb'l

benzof uranyl, ‘@' qgui nol i nyl, isoqui nqh) nyl or
qui nazol i nyl ; i s - SO2NHC3- Scycl oal kyl ",

- SO2N(¥oBerginyR, méJ Y)ahal z are @g -defineiCgeserylly ead kytlasses and subclasses

élp _O)swgdcgﬁd%r%\g%cuw 5?18@5%?&9‘1‘& zvﬁ%?“i‘ecﬁieg"wﬁvﬂapc%a]kyl aryl,
hl?[\léiéfiil f‘l kQTlJyBQﬁ;'P’ %K)%)Betﬁfogyl 45t yyl; dad iASk, is a substituted or

wherein R is hydrogen,

Ginsdbititgted Glsalkalepe or\lekmmfilsne chain zvheseig up 1q %‘P Rop-adjacent

sat ted o unsaturate h t I OO -
R e e

gﬂﬁb A@ koxa(_@;maééu;l O@thHO)— C3-GCEORBoy |- ““NR”B-, -

[ th
enom %G DU nﬂgmﬁpfabﬁel ﬁ ﬁﬂ}rénghg -$(=0)-,
t 24 BCl _sal gl Lia_, .
T o oo SILLYGE ot i
Wueh eomuﬂmeCdﬂalLk’y andrdt &t s na@enwdsmbs fiydrogen, lpver alkyl, lower

bl e nb o AU R R T iain epgoents, e
(%%ntﬁﬁl éﬁ%m?@s@s the @bfipband 4-déscAbsd dire@ty-abowv¥with th&prdSiso that:

(1)R 1snotQ Q? orQ ;

(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; L? is ~OCH;- or ~0S0,~ W' Alk; is-OCH(R)-, -
OCH(R)-C).¢alkylO- or ~OCH(R)-C1.6alkylC(=NRy)- where R is H, Ciqalkyl, Ci.
shaloalkyl or Cagcycloalkyl 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: W!Alk; is —
NHCH,CH,- or ~OCH,CH,-; Y is phenyl or L? is—C(R)=N-O-, wherein R is H, C.
4alkyl, Cyshaloalkyl or Cs¢cycloalkyl ; and R! is hydrogen, halogen or Cr.salkyl;

45



NJ or S N (1B) (2B) wherein the C.6al kyl noiety may
be substittued or unsubstituted. [0194] In certain
enbodi nrents, for conpounds of formulae (1A, (1B),
(2A) and (2B), the Cl.6al kyl noiety is a substituted
or unsubstituted C2al kyl noiety. In certain exenplary

o Bt oL b TR i R s ack i i

ure

PO R NéthmL mm@tfalid # deOyalkyly o€ ishphenyl,)or B i®a 5-10-
Li 7Y\ R-Q2 NAG Z R VRLR®2 \ SNRJ Nor s
(1Bymberpd cydealisylnhgsrocyelyl, aryh aebeteroaiylins def i ned

LR AR GAHE, calkyl, -
et RS [ fdlnfent 13t G, AHRE LT ei‘.lﬁﬁ?ﬁ'éﬂd‘émy el
hfwy —ll‘lIH@%llneie&bﬂky]. c|>rl~m®r5|hdls<temalkykl yis cyelogikyl, aryl, heteroaryl
et er oar a a
o7 hetsspedeish: BirBoaiTReRt Where 1 et (RO B NEEE D g SONH-
th fHea 1 qalkyl
LTS ik Mooy AfenpLI e e o o
pngﬂkélqﬂ occur si rrultaneously as defined: & is
t; 1 _
thsg, (s(upq the fcp.\lqyymgq grglé?% DthO?éJI) _@Itaﬁéousﬁ'@%l(dg}ined L is
R’Q”P ¢ f(EXS), Q2tvkiein Ibﬁ]@fcﬂﬁgeﬁl, SZIHaRJyy,IC]Qtalkoxy, OH, NH, or
hetero and (11i1) the follow ng groups. do nft"“ 1 Iy,
oe@mall@im&lt tandeBUd$ \H a5 @efail%dY RLP @Ylhmeagﬂ anyl, pyrroly
haI ocg,gn Clﬁall hﬁﬁ Orlyg ﬁ%l%a}ﬁ&gl $hilE6y1 Gipkitlyl, benzothienyl,
E&&bﬁﬂﬁiﬁfﬁa&w'c&nﬂh@l qmummyl or quinkazokmyle L& i ~SONHCs.

or eterocyc i s_absent_  a

C@y@a’el}wl,oaﬁ@N(CMNﬁH@WHyl -Cﬁﬁéﬂ%ﬁ(?:* BRESAOREY 4 oy TEEONIC

Eﬁ% 3al kenyl. [0196] In certain enbodi rrent s
ﬁ% fl - is -NHC(=O -, NHC(=O O, or
- NHC( =@iiH-he Followdng agirousndm dotene, Slmﬂtﬁmﬁ‘éﬁékﬂs defined: R’ is

i nventi on have the ture. (S ) .0 &h R

Ry droger, Saier. e ol | s RORCO IR or QI Fherei
is hydrogen, Cisalkyl, Cj4acyl; Y is phenyl; 12-7Z is a Ci.pealkyl saturated or
unsaturated hydrocarbon chain optionally including -NR- and optionally substituted
with haloCj4alkoxy, Csgcycloalkyl, Cs.geycloalkenyl, Ci4acyl, phenoxy, phenyl or

phenylthio.
[0192] In certain embodiments, compounds of the invention have the structure

(1*) or (2%) below:

C1_5alkyl\ ’L2
NH/CMaIkyl\Y"—"‘\Z NH™ Y Nz
| R l
\ N/) or S N/) :
% 2%

wherein the C;.galkyl moiety may be substittued or unsubstituted.

[0193] In certain embodiments, compounds of the invention have the structure

(1% or (2“) below:
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NJ or SN (3A) (4A) [0197] M Conpounds having the
structure (and pharnmaceutically acceptable

derivatives thereof): ORwW Rwa LI Y~N-N~Z L1 N Z ' S
NR2 RR2 RNRws Rwa R Nor SN (5 (6) wherein

R, L', Yand Z are as defined generally and in

classes and sybclasses herein; and RW2, Ry dm Lz

are i ndepengen e gﬁg | ower al kyl, cb'o’vver
het er oal kyl | heterocyclyl & aryl, het er oar I
(aI k1ylﬁ RN - (al kyl ) het er oar vyl % 0 certain

=X he invention enconpaSs corrpounds .
descrl bed d‘Nrect I y above wi % the proviso that: (i) ’
R is not Q, Q@B; and (ii) thefollow(ﬂ@)groups
do not occur s Itaneously as defined: RWM )

is (H, Wblﬁrcﬁlﬁh‘?ﬁ].@alkﬂmo@y@g@q gubsqlttuquorﬂwl@ntuted

di%Hﬁﬁ kyIIn cqa)tﬁug nt%%r Zopgo% ‘%{Oﬂrﬁﬁ%‘er ec?or(ZlB) 2" and

%25 1*}1%16%@ Ceultitued Yor uBsubittuesdoGaiityl 98] In certain
cert a| n errbodl ment s, corrpounds of _the invention

hammpﬂargembpdmmethe(@p@all@lnpmr p&EHo o L1 -y

(@A?Sf 6 A;[i _ Eﬁ}g}pqt\l}“s Eé‘na@mén d)gleh E\i}l'u\r?adt ﬂ eégthlr uImctaS?zléalceutlcally

ﬁlwaaisﬁiﬂvlegﬂidryof)ﬁccept abl e derivatives
thereof) 48 J2-J1 LZ/tf J L\ Lt r~Z1L1Z SbRYl)q
S N

N (RY1)g R J R N or -
Z Y.
LN 6 LN ez
Lw2 W2
L R »
N ot L ) :
3 @

wherein R}, L', Y and Z are as defined generally and in classss and subclasses
herein; Gj is absent, O or NR®: and R™2 and R®? are independently hydrogen, lower
alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -(alkyDheteroaryl or acyl. In
certein embodiments, the invention encompasses the compounds descxibed 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;
L! is ~OCH,-, ~CH,O-, -N(R)CH;,- or -CH,N(R)-, wherein R is H or Cy.galkyl; 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, Cj.4alkyl or C;.4alkoxy; L! is -NHC.salkyl, -OC;¢alkyl, -NHC;.
cheteroalkyl or ~OC) gheteroalkyl; Y is cycloalkyl, aryl, heteroaryl or heterocyclyl; G*
is absent and Z is Cs.jocycloalkyl, morpholinyl, phenyl, phenylCi.salkyl or phenylCs.
salkenyl.
[0196]  In certain embodiments, -N(R Y1 C(=0)Gy- 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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(7) (8 wherein gis an integer fromO-2; R1, Lt, L2
and Z are as defined generally and in classes and
subcl asses herein; and J1, J2 and J3 are independently
0, S, N NRYl or CRY ; wherein each occurrence of RYl
I's independently hydrogen, alkyl, heteroal kyl, aryl,
heteroaryl, -(alkyl)gryl or -(alkyl)heteroaryl, CRYS
- SRY3, - NRY2RY3 ﬂRgQ?NR ¥2RY3, C»NRYZR?_)thgdk
_ON, - NeR, q‘%} N(RYZ)C( =O RY3, whETei

occcurren e RYY and’l RY3 i s independent Ly, hy rogen,
| oner r het eroal kyl, arypa.#et|proqryl,
RY2 and

-(al kﬁ aI kyI)heteroapyI or acy
RY3takento ther with the nitrogen atom to which
they are attaqed forma 5-6 membered het er o@¥! i c
ring. In certain enbodinents, the inventi

n .
ef97pasHE t hCompepnds dbavibs c the) o rustPES ¢ fag}‘da Heprmaceutically
[ QVI.S (i) Rt is not QL, Q2 or (B

(Pf‘ﬁel’}%ﬁ @8%%%%5&H%%0?0r mul a (8), the followng
groups do not occurg §z ‘t"‘émeously as defined: Rlgs
&xs; Zis opti ona ysub ituted aryl, carbocwyte orll5- =
nenber ed nongrfyc\iN/le erdcycle; LI is -W Mv?
Wis 0 or |r1:;W2R|sH Cl- 6al k(en/ ﬁ wa RW2
C3. sc cI )yI aryl, hydroxyCIPr16 K |en/ )yI C3_
8cycl 6al k(en/yn)c\ér or ac-~(#ii) t he

[

foll ovm ng gr ups do not occur mul t aneousl'y as
defi ned: LI |s NR(CR' )1.2- or -Q(CR)1.2- (@herein R

i s hydrogen, aI kyl , Cl -4al kox OH.. N112 o J2- =i
C, _ " amderin Rs, , SrandiZ aw| 3¢ efin 9‘%&%‘3&“3’53“23?1? 81?9?33 and subclasses

fr:“%n I?ﬂdo ?ﬂ anc%“ I_@“g glgﬁl% I:ltll?/y 9§§&)g |10Wer alkyl, lower

S Gietdant yhét&'ocycﬂ?(l—@)ylul-ﬁéietamwtl {ﬁdkﬂyﬁl’ﬁ) r—(alkyl)hcteroaryl or acyl. In
-C(=0) N(C3_scycl oal kyl )2. [0200 ertal
o FBRHA (FECGIm 6 RGP (RO s 8 CoRlbungs, described directly

s 8A) bel ow 49 RYL N |_2 RYL N L2 Z
%Emwﬁﬁme(é%@')“&{hag J)R C I Nor SN (TA) (W)

[ 0201] (YR @ongpcdn @S on &1 amgi the structure (and
phar ma%e utthecfailoxxmg groups do not occur simultaneously as defined: (R RW4)

is (H,H), (F,F) or (H, Cy.salkyl); L! is -OCH,-, —-CH,0-, -N(R)CH;- or -CH2N(R)-,
wherein R is H or Cysalkyl; 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:

QO O
Y- Z
L1/Y\H)LH/\Z L1/ H/
S N J N
R |
N | N¢| or S N/)
5% (6*)

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

acceptable derivatives thereof):

48



accept abl e derivatives thereof): (RYI)qJdi4 k'' /j q J4
"1 L2'!'"- 12 Je ~2L1J~J~Z2 L1J5~NRLR /I
~N)Nor SN (9) (10) wherein q is an integer from
0-3; R, L', L2 and Z are as defined generally and in
cl asses and subcl asses herein; and J4, J5 and J6 are

i ndependently N g fRY';; wherein each occurreryefeJ‘bng
RYA i s independ v ogen, al kyl, heterqa ™~z

aryl, heterddryz€(al kyl )aryl or -(al kyl)het r¥(l1,

- CRY3, - SRY3 -NR'2RRY")y SOZNR' 2RY3, -C(= 2RY3R")q
hal oggn, =GN, YNGR, - C(=0) ORY3, -N%‘RY C(RO) RY3,

wher Bin ccurrence of RY2 and N/) )

i ndependent | yWhydr ogen, | ower &l kyl, |o0o
het er oal kyl , ar yh) heteroaryl, -(alkyl)ar yésa

- (al kyl ) het er oar or acyl, or RY2 and RY3 "taken

t 0get hghentirt §ist hGniiér PeR0-21 RN oL IMridZ: ateresylefined generally and

hed f 5-6 nb d,h [ i Ng.~ |
Cisclasors srwbr et berelmant dodh B0 SR upaRsaly Gy N, NR o
unds.. : . i ! ! Al
RPN oy 5 it g g
Shgipsesopl) Gakyarsi  HligDbsiesomas. G legSRI, NRVRY, -
- - Y7 [ or, - 5 N | Y3 _
050@{1}?&%5 ;-Cia9§18%g;§%é: J,é’%?%eneacPFNCRYﬁ&and’ —li)gaaR ’
oN ﬁvﬂﬁ{%km,. hELeRR! dodth - odehiREREY F YRY? and | RBY is independently
aryl’ (iii

heter ; the foll owi ng groups do not oqccur
shydbganedowtyy akyldefoward: heteroalkyl, adiyly hetgroarylg caligharyl, -

LI .is.-NHCH2CH2- or - ~y s CLR) &

wiadkdheteroary O‘F—I?"y%l 21-4%, i_‘%}‘% %oér:ﬁx}ﬁﬁ %{5 b ritrogen atom to

?hﬁ:@x?’&fxél&au(@’ |a;ttaél%& f'?dﬁn’itsa hs-gr ﬂmiberdﬂglhewcyoﬁc ring. In certain
_dal kyl". (iv) the follow ng groups do not occur ..

s embbdiaestsu shey inyentiar preagapasees ths doppoyads dpseribied. firpqtly above

L' .is. -OCH(R) ... -OCH R)-C 6alkyl O or

_gg:q?tpgpravgf& 31 c(=NR )- where Ris H, CL. 4al kyl

Cl4hal giaRtyd narQ'(O3? 6@ oal kyl and R is H, aliphatic,

50 heteroaliphatic,, aljcgycli.c, Jeter icyel |

ar onat (&) 3pr ﬁ@?@?‘gﬁ%soﬂ%&g@ulz (Eg’ 6%% &%n%‘?%% gfoups do not occur
SUBIahESRH A&Red: RPjs Qs B3 Bpriciially RbEinutedac)] Rhrbaryle or 5-
hydrogen, Htal ogen or alkyl; (v) for con‘poun%@.of herei
f oremibesed hohgcychehétotocpedenly i5r =gH-.wherp ¢ iy O or NR, wherein

ot o CollediniEr CrRye diebyb ek g dChallenion, o
Kéﬁd@&’@@@ﬁ@lugmﬂ@ jyler hefler ocycle; and L' is-W

d . 6al \I/(\ng :tﬁily E?I\JZQYV:/;@:%S%N@RQN\%? Z)E;%%iﬁm&tgne'g’usly as defined: L' is -

NR(CR*);2- or ~O(CR");.o- wherein R is hydrogen, Cialkyl, C4alkoxy, OH, NH; or
1
T

—C;.4alkyINH; and R* is H or Cy.4alkyl; (R"")q is thienyl, furanyl, pyrrolyl,
imidazolyl, oxazolyl or thiazolyl; 127 is —SO,NHCsgcycloalkyl, —SO;N(Cs.
scycloalkyl),, -C(=0)NHC3. scycloalkyl or ~C(=0)N(Cs.gcycloalkyl),.

[0200] In certain embodiments, compounds of the invention have the structure
(7*) or (8*) below:
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aryl, hydroxyG -6al k(en/yn)yl,

C3s%cycl oal k(en)yl - Cl1. 6al k(en/yn)yl or acyl; (vi) the
foll owi ng groups do not occur simultaneously as
defined: R is hydrogen, hal ogen, Cl-4alkyl or

Cl. 4al koxy; L' is -NHCl4al kyl, -0OC1_6al kyl, NHCL.
6het er oal kyl or g@Cl 6heﬁzeroal kyl; L2-Z ipd- XxyR' jshere
Xis -NR-, -C(--0 \?/‘N =0 -, - SO2NH r\)zN'HSGﬁ-
and R" is C3- 1Ocy1 kyl', “mor phol i nyl, phetiyE,

phenyl C2- 3al kenyl ; (vif) the

follow ng gre not occur sinulta as

defined: i (CR' )1-2- or - ) L-p- wherein
R is hydroge al kyl, O _4al koxy, } or j4.
(RYi)q -C1-4al kyl NH; and R" is Hor Cl_4alkyl; ,1~J6

i s phenyl, pyridy?,) pyrimdyl or pyrazin®)L2-Z is

R byt VR I 1 fpcsson

apdéitakleerivhivdsthbmof)ag groups do not occur
si mul't aneousl s defined: Rl is hydrogen, MI ogen,
( q\

Y
nitro or ClL_4 gt L' is -NRCL-6al kyl - or A
- OC1- 6al kyl - whg%i?ﬁl? 21's hydrogen, Cl_4al kyl/,/r' \?L._._z\
CL. 4acyl; J4, | §5andlI6 are each CH L2-Z igak_F >z

a _12al kyl satura ®d or unsaturated hydr ocak bon J?:hai n
opti onal | y~Hfictidi ng - NR- and optional | ubg{ i tut ed
with R al¥oxy, C3_8cycl oal kyl P 8cycleal kenyl ,

Cl. 4acyl , “phembxy, phenyl or phenylthi & [0$02] In
certain enbodi gents, conpounds of the invent ig@ have
the structure 9A) or (10A) below (RY1) ¢ { )g 2

~Z ac lyierei® q\iNamfteger dronf0-3t RY, IR, B” and K ar¢ 8\jefinkd fpnerally and

i lnspeman pubdlsseess orB: dpa 1 Jesbr @rogegendsiiny N or CR:

(R%e}é\ldl '!al'ﬁ o«géﬁg}x&! B RV iszinldepénllexlrtiy §yd'1"o§l=:r{, dlkyl, Rterbalkyl, aryl,
heteroaryl, ~(alkylaryl or -(alkylheteroaryl, -OR*?, -SR™*, -NRY’R"?, -SO,NR’R™’,
-C(=0)NR 2R3, halogen, -CN, -NO2, -C(=0)OR?, -N(R"))C(=0)R"*, wherein each
occcurrence of R¥? and RY? is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkylaryl, -(alkyl)heteroaryl or acyl, or R and R¥
taken together witﬁ 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:

(i) R'isnot Q!, Q*or Q3;

(ii) the following groups do not occur simultaneously as defined: L! is -OCH,-
. -CH,O-, -N(R)CH- or ~CH,N(R)-, wherein R is H or Cy.salkyl; J*, 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: J*, F° and I®
are each CH; L' is -NHCH;CH;- or -OCH;CH,-; and L? is~C(R)=N-O-, wherein R is
H, C14alkyl, C).4haloalkyl or Cs.scycloalkyl; and R! is hydrogen, halogen or Cy4alkyl.

(iv) the following groups do not occur simultaneously as defined: J*, J* and 7°
are each CH; L! is -OCH(R)-, ~-OCH(R)-C;.salkylO- or ~OCH(R)-C;alkylC(=NRy)-
where R is H, Ciaalkyl, Cishaloalkyl or Csecycloalkyl and Ry is H, aliphatic,
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INJ or S NJ (9B) (1e) [0204] VL Conpounds having the
structure (and pharnmaceutically acceptable
derivatives thereof): W~Akt j2-J L\ WL~Al k11 R 2 J1
L\ JZ2JzZ Sf ~-N(RYl)gRL/ I ~-N(RYlI)q'J J NS
N (11) (12) j4 (RYAq (RYl) J4 g i~Aki~( /I 2

Vﬂat@hﬁ%ﬁ%&% z}h(c%glsé/vh\%%r&dléy&c] ai'o?nancFQr h%té‘doﬂroinaubl 2 i$ optionally

ereirn and Z are as defln )
gebstitatedyphanyl; L. 1selQ@Hes>r&ﬁl$Qzumﬂ§sS%bY44@$@’ﬁ ogfn ¢ L

ge? rer y&ﬁkﬁ% \qu‘)g‘ir‘l%ul% H)f gqr%lbh/?ﬁﬁ quo lpg\ﬁlngyéroub?v&%r not ocecur

ﬂug ?reisoééfﬁledo'Rlaﬁng A jélaﬂcBIGaaﬁ:UdEm:hl @Rfledl @ optionally
unsubstituted Cl_6al kyl ene or C26al ken ne ch

vmmsmutcdupryl carbusyheo oF Sdingmbered -MERACH ce tepevele; zpd L' is-W-

REEPEIHRn Yy 3 T PR, Y RS 1% iy, (S¥ycloalken)y,
fe'x?c aiRehAn st BC .ch@))alkfehlﬁm(lﬁéﬂt@rﬂm)yl or acyl;
,-AEII\“C%Z R?wsm:ﬁmmg?;%;;&'g&&ﬁﬂgu? )sueultanegusly oq,s Ni¥fined: R! is

f 1, -NHC
BB S0 PERUERIE, L eh e ROCRs, i,
haieﬁsi-&akﬁydm ~be geaayaikyl; L5 i —chlﬁ"t whgw ¥| isorNRp yC(=@NH-, -
| NaHeor BN o6 NESQR A" B P HOEL, mopphplingl,  phenyl
wh h f
R@?&?ﬁﬁa—%‘% e ek hSEE?LQFE? o
aryl, (\Hf)tthe fallgwing- gralpy 09 oy locel simaitRggopslyt asy gefingd: L' is —

hgﬁségﬁl E'R‘é%-O Y2 RY&E&W&%éf%ﬂ%%@ OH, NH; or

wherei n each 52 occcurrence of Rﬂy(l&‘ﬁﬂ, RY3 is
i ndependent |y hydrogen, Iome aLgy ower

—C1.42lkyINH; and R* is H or Cy.4alkyl; \Js is phenyl, pyridyl, pyrimidyl
or pyrazinyl; 1.2-Z is ~SO,NHCs.gcycloalkyl, ~80,N(Cs.gcycloalkyl)s, ~C(=0)NHCs.
geycloalkyl or —C(=O)N(Cs._gcycloalkyl)y; and/or

(ix) the following groups do not occur simultaneously as defined: R! is
hydrogen, halogen, nitro or Cy4alkyl; 1! is -NRCi¢alkyl- or ~OCj.¢alkyl- wherein R
is hydrogen, Cisalkyl, Cisacyl; J*, I’ and J° are each CH; 127 is a Cypalkyl
saturated or unsaturated hydrocarbon chain optionally including -NR- and optionally
substituted with haloCj.4alkoxy, Cascycloalkyl, Cs.gscycloalkenyl, Cj4acyl, phenoxy,

phenyl or phenylthio.
[0202] In certain embodiments, compounds of the invention have the structure
(9*) or (10*) below:

(HY'I) (HY1)q

N or
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het eroal kyl, aryl, heteroaryl, -(alkyl)aryl,

-(al kyl' ) heteroaryl or acyl, or RY2 and RY3 taken
together with the nitrogen atomto which they are
attached forma 5-6 nenbered heterocyclic ring. In
certai n enbodi nents, the invention enconpasses the

Qf?@&[} ﬁﬁﬁ)béﬁb%ﬁn%%%l ¥oﬁ%@g&'xﬁl€%ﬁ fhe lifFenBioR Ha¥e the structure
for conpounds

of(f@bﬂ{.ﬂﬂﬁ)l@el&x)/ the foll owi ng groups do not occur

simul taneously a Ygefined: R is @; Zi tionally

substituted aryl} ocyke or 5- menbered CyeBic

het erocycl e; Al k1 mz (iii) for conpoyndd of <

formula (14), the ng groups do not Qq

Si rrultaneously as'-defl ned: R is b; J4, and J6 are

each CRY'; Z g onally substitute

car bocyl en5 Q an?er ed nonocyclicH

is -N=CH. (i conpounds opf formuba

(14), the follow ng groups do not occur

si mul t aneousl y as( fined: Z is optionall y(]QBubst i tuted

ph L S = - - Y i - ( = *
POREHY . L3, Cotfonfls PG S G grmcenicany

R hﬁcebkalﬂ&dﬁid@ﬁvesﬂié’eaf)oal kyl or C3.6cycloal kyl and

R is H aliphatic, Iaet{eroal i phatic, alicycli

Ak i LEs

lei e; Alk1l
3) and

het eroal i cycl i ¢ ,—dlq het er oar ongtyi

hydr ogen, hal offen or | . &) for compoundsJ®ixy  Z
formila (1 W (14) 1)]‘ ol | owi n Rs do NOYRYY),
occur Bi-Ayl tbng usl y as defli nedR! |k],)| S

- NHCH2CH2- or "N -; and L2 is - =N-O, ;

wherein Ris H, C’#{ﬁl ky Cl- 4hal oal kyl or )
C3-6cycl oal kyl ; is hydr ogen, hal ogé%2 or
Cldal kyl; (vi) for cogrm)fu)ads of formula (13) and (1J4XHY‘)

the fol | owi n ,gAimmszI{ occur sinmult Ky 484 N2
defined: W OC}IZ Zor -N(R) CH2-, erein |a No
H or ds ; ana‘J‘Z is not a 5-10- e

cycl it || hgterocyclyl, aryl or R r |ar)/zl (vii)

the foll groups do not oocmur sinul® anﬁously as ;
defined: R is { r)ogen hal ogen, Cl1. 4al k *
O . 4al koxy; WA ks - NHOI . 6al kyl, -OCL. 6 ‘Py| i

NHCI. 6h%@feﬁf"kkyﬂ} %d'ﬁ%%%eﬁh@@' Kﬂérall)LchZm Sass¥s Bid subclassos
where X 1S -NR- C(=0) NH: -, - SO2NH

or
I\IhEi@ﬁ} Weris CRor Nwasvhe@@ ﬁg’l] @aalnyd;q) gen elkiyhJpwer heteroalkyl, aryl,

P et SRR, Koo R, F; SRKCRM . o T blbstiuted o

deﬁhiﬂ@@htuféﬂ%}%&]ld ne NN CRalken¥len® rchm@(ﬁﬁérkﬁ ﬁb tmkwo aion-adjacent
R is hydrogen, -lal kyl, Cl4al kox

or mgthylage. nmtkyarmwndsmidmﬂy SORHOH mrenlﬂCR%/l by (%ﬁéa -COy-, -

IS d-%ﬁft¥bb-,f u—f:?-%iNRlpy rral @é(:OﬂA; LBwG)NRLlA , -NRLANRLE.
NRUANRUBC(=0)-, -NRLHAC(=0)-, -NRIACO,-, NRUAC(=O)NRME., _S(=0)-, -
SO,-, -NRY480,-, -SO,NRMA, -NRMASO,NRYE., -O-, -$-, or -NR"'A-; wherein
each occurrence of RM* and RM® is independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; q is an integer from 0-3; J L and
73 are independently O, S, N, NRY! or CRY: I*, ° and J® are independently N or CR‘“;
wherein each occurrence of RY! is independently hydrogen, alkyl, heteroalkyl, aryl,
heteroaryl, ~(alkyDaryl or ~(alkyDheteroaryl, -OR*?, -SR¥, -NR¥?R*?, -SO,NR"’R",
_C(=0)NRY2R?, halogen, -CN, -NO,, -C(=0)OR"?, -N(R**)C(=O)R ">, wherein each
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I sni dazol yl, oxazolyl or thiazolyl; JN6J is phenyl,
pyridyl, pyrimdyl or pyrazinyl; L2-Z is

- SO2NHC3_$cycl oal kyl, - SO2N( C3_scycl oal kkyl ) 2,

-C(=0O) NHC3_ gcycl oal kyl or -C(=0) N(C3_scycl oal kyl) 2;
and/or (ix) the foI | ow ng groups do not occur

RS B el i 8 s e

He@fé 1, Wtﬁk R-{alkyheteeget, or acyl, or RY? and R
Cl 4a| kyl, Z|Cljldf4ac 5)1-9 Jﬁ;@y phenyl; L2-Z |sya cl1
12telkksy | togethen atit thtr nammpuata::redo rw@r:bctaﬁbcﬂﬁe Atched Torm a 5-6

o A i W OB s St o e

Cledmpdinds defreibed viiretheabove ev¥ithihe pyovidui that: [ 0205] 1 n
certain emhodi nents, injconmpounds of the fornulae (11)

and (1211)&6’3150ther§)§&€1 ring having the structure: \

23 {0, K BoufiRS of Ml UM G Riibbhg Srod2861not occur

i n conpourids o & Smil ae
( 131)11@(&6(3(51175}53 asI Bﬁixﬁ:dnﬁl‘r‘ﬂﬁ QepiZris bgtld;mﬂdyrsgbstheted aryl, carbocyle or 5-
structure; J4 RYl& \Aﬁ( ﬁ‘g%e of the
fomem}acfrgl HPRQFYENE CYO?ICIRD 1857 7] In certain
embodi gsfor c\éﬁp%'uh&s o Sfol¥ifih- 6 Kitle fdlrowuki-, %roups do not occur

- OCl. ba certal n enbodi ments
Nk-lmﬂtahmivusl)oras deﬁﬁai KB is QsnJGdf trad I° aserisach fBntsZ is optionally

- WW@M @432 me[%édngﬁr% H%CLJJI c élécteﬁoc\yc APﬂ is -N=CH-.

struct uggy) (f8p GozBB@&ﬂ@Qﬁdexﬁald §13) aﬁae(nﬂﬁhhe followmg groups do not
derivatives thereof): (RYl)qg (RY1l

J2oeqit sivgdtangosly gs_[dcﬁnpd(jz,zs.gpq_qnaﬁy sybstituted phenyl L is -—gCHz- or—
0S0,-; W!Alk; is—OCH(R)-, -OCH(R)-C1.6alkylO- or ~OCH(R)-C).salkylC(=NRy)-
where R is H, Cjaalkyl, Cj4haloalkyl or Csecycloalkyl and Ry is H, aliphatic,

. . . . 1 -
heteroaliphatic, alicyclic, beteroalicyclic, 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: w!Alk, is -NHCH,CH,- or —OCH,CH»-; and L? is —
C(R)=N-O-, wherein R is H, Ciqalkyl, C;4haloalkyl or Cs.scycloalkyl; and R! is
hydrogen, halogen or Cy4alkyl;

(vi) for compounds of formula (13) and (14), the following groups do not
occur simultaneously as defined: W'Alk is ~OCH;-, or -N(R)CHa-, 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, Cyalkyl or Cyalkoxy; W'Alk; is -NHC).salkyl, ~OCi.calkyl, ~
NHC¢heteroalkyl or —OCygheteroalkyl; 1.2-Z is —X-R* where X is -NR-, -C(=0)NH-
, -NHC(=0)-, -SO,NH- or -NHSO,- and R* is Cs.jocycloalkyl, morpholinyl, phenyl,
phenylCy.4alkyl or phenylC; jalkenyl.

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

_NR(CR");.2~ or —O(CR™);..- wherein R is hydrogen, C;4alkyl, C;4alkoxy, OH, NH;
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RIXSJ . R/1IJ NS N (15) (16) (RYl)g J4 R® (RY1)q
J4 R L1 J5 N& Z L"ItJ6d \y& Z S NNOO R Fil
NJ or SN (17) (18) wherein R, L' and Z are as
defined generally and in classes and subcl asses
herein; g is an integer fromO0-3; J', J2 and J3 are

i ndependently 0, S, N, NRY' or gﬁle“ﬂJg J5 and J6
are independently N or CRY' ; wh h occurrence
of RY1 is |ndependently hydrogenxl het er oal kyl ,

| - ﬂFm 1, pyrrolyl
YSCME‘W Y5 éz%‘é‘i% c)sé?y‘s’lc? j =, N(RYZ F;gfls])s hﬁgﬁ%lggﬁyﬂy PO
“ON, -NC2, -C(=D) ORY3, -N(R 2)C£,4:® RY3, wherein each

occcurrence of RY2 and RY: Yependent | y hydrogen
| ower al kyl, |ower heteroal ky|J5 | , heteroar

(abklylhﬁ)cﬂy}quxaz@]a] loy | thisgetoar v J%’; acyif PhgpYR Hé‘-p{h pyrimidyl or

S L

gr&gclo%w%r a@@:anm(c3@mom ambiot RW2 and R& are
i ndépendeént |y hf@iﬁdro gen, |ower alkyl,

het er oaK:pswhe Wi ergﬂps 3 0t OKEiTe Fﬁ'ﬁ“""“ﬂy as defined: R is
UIRART Yhiogerd Y] bORL CHRIE VIV AL, ARYLNRI) clRSE- L 6 ROCycalkyl-
| inventi on e donpasses th ) compounds
described directly above with the pro‘yu (B0 hat: (i)
R is not Q, Q@ or @@ (||)forbe§0ﬁpf)ﬁd§of formul a
(16) and (1% thefollovmn ups occul_r1 12752 C
si wihetedm &o isshydragend &fii«alky absen‘f I PhKi -

a‘ﬁ | machidédg -NR- and
gl it s ol gy ko 1
hebptiskalls! sobstitated with haleCz B0, Cafgeycloalkyth fgg:wp]@ﬁ}kﬁ@yl Cj4acyl,

groups do not  occur mul taneously as defined: & is
atizbenoxy, phenyl opplRny B‘g’r? hal ogen, Cl4al kyl or

C shbbdinfatskif d6a¥ thy Formulae (11) and (12) the 5-
&@[*gﬂet ekt%ﬁrt?ﬁ.f or - 18%1 S6he%og:@lhkyl and Z is

C&ﬂe@nigard:cb:ahgthngﬁrqmmctmyl phenyl, phenyl G . al kyl
or phenylC2-3a] kenyl ; and/ oég ()t tznhe foll ow ng groups
do not occur si rrultaneously ed: & is absent;
L' is -NR(CR'" )1.2- or -Q(CR'J - wherein Ris

hydr ogen, Cl4al kyl, d 4al koxy, RW)G},Z-J‘

has the structure:

N %
Big

[0206] In certain embodiments, in compounds of the formulae (13) and (14) the

6-membered ring having the structure:
4 (RY1)q
> 1 /J/w 4y
S .
has one of the following structures:

Yi (R Y1)
® )q\\ g ?\]\\ 2
H/U s/
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NH2 or -Cl4al kylNH, and R' is H or Cl4alkyl; (RYl)a is
thienyl, furanyl, J4 (RYi)q pyrrolyl, imdazolyl,
oxazolyl or thiazolyl; J is phenyl, pyridyl,

pyrimdyl or pyrazinyl; RA is H or C34cycl oal kyl ;
and Z is C3_$cycloal kyl. [0209] In certain

i AR A B g 1

J ckffXd) embobingerithe - i-ngk,ur ﬁ; JM{kaﬁ» §0210Halkyl-. In certain
certain enbodi.nents, in conpounds of the forrrul ae h@h
aﬁélbpisl)teﬂthe%—#ﬂﬁbﬁ ﬂHz&Hva\nQ@Hz(FFéz-ﬂr CH{(H,OH)-.

Y 5 h |
gﬁ{ udsﬁur egm Y1 @b‘ﬁ?ﬂﬂs S'%Tﬁhel i ctgilﬁlalilﬁj eg%%di pharmaceutically
H(:Eép?élﬂéf@rmnm thd\w()rO) “NHC(=O O, or

- NHC( =O) NH-. 9212) VI, Corrpounds h ﬁ{,pg t he
structure (and nmac i cal I y accept abl'e 9 W2
derivatives there )1 1)q RWB3 / RM | iLﬁQRV\B
RM RR2 J2 -J N/ L1 J'~J Ry Gz
J OSI ~NFi 9A)z (20A) (RY| b Z
(RYI %g R\/\BS J2- J N2z J2. N~\N
/ R »
N : 87 °N ;
(15) (16)
HY1)q (RY‘l)q ‘J4 RW2
\Js’J >~z L J\JG‘J Oz
S | O 1y [\N °
R
N//| or S 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 32 and P are independently O, S, N, NRY! or CRY';
T P and J° are independently N or CRY: wherein each occurrence of RY! is
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyDaryl or -
(alkyDheteroaryl, -ORY?, -SR¥?, -NRY?RY?, -SO,NRY’R"?, -C(=0)NRR**, halogen,
CN, -NO,, -C(=0)ORY?, -NRYHC(=0)R"?, wherein each occcurrence of RY? and
RY? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, -(alkyDheteroaryl or acyl, or R¥? and RY® 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:

(i) Rlis not Q, Q%or Q7

(ii) for compounds of formula (16) and (18), the following groups do not occur
simultaneously as defined: G is absent; L! is -OCH,-, -CH,0-, -N(R)CH3- or -
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L~JJRNRR L' JOZ Rrij Firi SNSN (19B)
(20B) (RY1)q 4 0 FMRWM ~\J, ~ N\NZ L' J~J RW2 Ra2
NR7 INJ (RY1)gJ RM\B RM RW2 6 ~y ~~sJ'rNZ J SN O
RI NJ (21A) (22A) (RYI) g4 QRVB RM AN 1 "' K
JJeJRV\zRV\z erI\NI\Uor (RYI)q J4 Ra38 RWM WR

aHCREN RO whigrei R T 1105 SV o a1 0 BHEOARE cycloalyl,

cl mese d VBEhASD 1here|n g is an integer from
0- 3; J?X@?Zalgnd J3 a?g i ndependently 0, S, N, NRY' or

CRY : (m) thg Sollowing grovps dma@tpmweﬁmwtanpmlmxdeﬁned G is absent;

" GRS, HHEHAL P58 o o BB o, ot -

-( raHk,y 'sheaém I or LQCkmatBﬁiaﬁf;@ﬁ anld, Z- GRYG,.10cyoR¥%Eyl, morpholinyl,
- NRYZRY3 NR' 2RY3, C& O.NRYZRY3, hal ogen,
phenyl, phenleMa]kyI or phenylCy zalkenyl; and/or
(iv) the following groups do not occur simultaneously as defined: G is absent;

L' is -NR(CR®)1.- or —O(CR*);_»~ wherein R is hydrogen, Cj.4alkyl, C;.4alkoxy, OH,

=
re)
NH, or —Cy4alkyINH; and R* is H or Cjalkyl; (R™q is thienyl, furanyl,
J4 (R )q
\5\ I
pyrrolyl, imidazolyl, oxazolyl or thiazolyl; J\Js,l is phenyl, pyridyl,

pyrimidy! or pyrazinyl; R"?is H or Csgcycloalkyl ; and Z is Cs.scycloalkyl.
[0209] In certain embodiments, in compounds of the formulae (15) and (16) the 5-
membered ring having the structure:

has the structure:

R .
| N\ >

‘_712_ S
[0210] In certain embodiments, in compounds of the formulae (17) and (18) the

6-membered ring having the structure:

4(9)
R

J*S\Js)

has one of the following structures:

(RY1 (RY)

I/ H—I/

[0211]  In certain embodiments, -N(R"2)C(=0)G.- is -NHC(=0)-, -NHC(=0)O-,
or -NHC(=0O)NH-.
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-CN, -N®2, -C(=0O ORY3, -N(R'2)C(=O RY3, wherein each
occcurrence of RYZ and RY3 is independently hydrogen,
| oner al kyl, | ower heteroal kyl, aryl, heteroaryl, -
(al kyl')aryl, -(alkyl)heteroaryl or acyl, or RY2 and
RY3 taken together with the nitrogen atomto which

R RN T R —

alak¥dp mﬁl@\ﬂ%ﬁvﬂﬂ{f&rtﬁ@f&y heterocyclyl aryl
heteroaryl or, ac RA2 is hydrogen Iov%r al kyl ,

| ower het er &' )qyl hepeROEyBYY1,  aryl, helRrbarys, pws o
-(al kyl)aryl, -zl IkyI het oaryl or acyl In g Fiwin i
enbodi nment s, enii onzencon‘passes t he Q4T N\Z

descri bed diifj Ftfovi@Yani t h the provi so tt? .'-. (i)
IS ngt or B; and (ii) for cgrrp nds~of Q
for Nand 22A' B, if (RVB, R (™H, (FF
rEt}'H\ 44l kyl), then -W-Akj-"13 ECHz- or _
-N(R)CH2 Niherein Ris Hor CL. $alkyl. Y0213] In =
certain errbodl mepggdy in conpounds of the f oyl ae (19)
and (20) the 5h- rren%)ered ring having the strycture:
j2-A (FlyfB'Qq has phB ﬁﬁture 1XI S Ry M]Hmrhm
certain enbodl n c ounds of the for nyl‘?;e 21) i
and (22) the ¢ erd¥ rifg having the str . ~z

(RY')q J5 [:‘JJ R¥#e Iﬁﬂ’zthe fol | owi ng sti'ly
58 (Rvl)dl g [0215] In certain enbodl\
-N( O) R‘)CRV\BRWL is - NHGEON and

RW) - is -CH2C(=O N 8 21 X.
Corrpoun S ving the structuré (and pharmaceutical ly
accept abl e derivePyes thereof): (RY1l)q (Rg0Py R W
RW Al kt J2 J~N~GW Ike|2-JlHH,§2HW;21IIZ

S SINO-NO Y
2
\ AL

LT Js\ g8 fw= Aw2

S \N
1
R\ lN ,;l ’
(FIY1)q _J& RW8 g4 RW2
A
’ S '\N
N IN/) ;
214 (22%)
RY1)q J4 o RWS HW4
/5\ a /lL'?' <
|_1{W2 RW2
r—¢ || \)N
o
87 °N or
(RMg. 1 ~wa pwe
Jr R R w2
AN
L1 Js\.JSd \Z
O
r— | \)N
o
S N :



RLNNM RL/ I J SN (23) (24) wherein R and Z are as
defined generally and in classes and subcl asses

herein; W is 0 or NRW1, where RW is hydrogen, |ower

al kyl, | ower heteroal kyl, aryl, heteroaryl,

-(al kyl)aryl, -(alkyl)heteroaryl or acyl; Akl is a
substituted or EgéﬁbStitUted CI.6aIkern

C2- 6al kenyl ene c¢ wherein up to two no aajacent

met hy| epgertiBif’S 141 Shd RORE 89 defiedygenpiallo nakl iy dapeaand subclasses

by - -C8)2-, - (=0 O NRL" A
é@tei(@)q Es mdm@gﬂ)@)fmmg—ii, 5 Jg %qﬁ%?amm@g]()_end)enﬂy 0, S, N, NRY! or CRY};

A B i e o -

_B!Eaé f 2 SFQD ai]é%i_ Ilﬁl’erodﬂBﬂJ Aaryl, V\ha:nlaaryl edelkyl)aryl or -
OoCccC ur r ence O (A iy
Ida}éwl)mtﬂwyldﬁb’er, SRR -SOoREr e OFRYES PRE?, natogen.
hei { @ﬁr,a, %{ﬁgﬁg—bg{m %&Fhe?eﬁﬁ’ '@a@h %cccﬁrrenl:g of R¥? and
ani ependen

V\Iffe‘peismn&qﬁnd&tﬂyuhydmgm dbwEY hlkyh lomd éptmo@kull yaryl heteroaryl, -

hyd ! oﬁengr%ﬁﬂ)ﬁetegg%ﬁ(;qa%cﬁpéﬁoa@ RI%3 : o%éégs‘hwuh the nitrogen
JR™ and R™*

i e
ocme lindependeraly Ryarogem, ldwv3 alkyl, nlowyse napteroplieyhy betegegyclyl, aryl,

Wer ; tg‘l acy ’(Bgﬁrl&‘fh)e’;%@gﬁﬂlég%f’“’%réﬁggl Po%&rh%%%é X%f heterocyclyl,

1t ﬁkt%fb Yot HalkhBhekrba9UeR acll Ginctnainhembodiments, the
h are forma 5-6 menbered heter ocy¢l

r iinygntion ensorawwt e campundiRdzscribpdrgesly b e Wil the proviso that:

I ndepe wer aIkyI | ower
het er om‘t Sxﬁw CQ? %n? heter oary

- (al kyl Qiggor cpmpbahdsydf)fbﬂmﬁa aa’x B hnd 224 \if (R‘Yfiq R exis §HH), (F.F) or

enmbodi nents, the j ti,on e ass ound

e 8y ey Y AIBoVeRgs THC P o RPDE R WSRO s H or Ci.
('g)allg is not Q, Q2 or @B; (ii) for conpounds of

for }a (23) and (24), the follow ng fgcroups do not

oc[oms] si fubertareombbdimestsdisfdompeundsofite fayguiae (19) apd (20) the 5-

- CH2N(R wh R
H TB?mE?e%HPﬁﬁF‘*m&me %‘%—:En?igtr a 5- 10( rr?errber egr enRis

cycl oal kyl, heterocyclyl,sap J1 g‘ heteroaryl; (iii)
the fol l owi ng groups do n&i si mul t aneous| y as
defined: & is absent; R drogen, hal ogen,
Cl-lal kyl or Cléal koxy: WAI k1 iB DaHC1- 6al kyl, -0d _
6al kyl , NHC1 heteroal kyl or -QOCLl. 6heteroal kyl; and Z
is C3_ihasyas BBICRY®:  nor phol i nyl | phenyl ,

. phenyl G - 4al kyl or phenyl Cﬁ!{ﬁalh}( l; and/or (iv) the
fol l owi ng groups do not occur 31\>m:| taneously as
defined: & is absent; Ala NR(CR') 1- 2- or
-0(CR") 1-2- wherein Ris hydr ogen, -Cl.4al kyl ,

leﬁai&‘]oxy’ln certain embodiments, in compounds of the formulae (21) and (22) the
6-membered ring having the structure:

4 (HY1 )q

\ J6/J

has one of the following structures:
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{ J~ OH, NH2 or -Cl4alkylNH, and Rx is H or Cl4al kyl;
(R')4 is thienyl, furanyl, pyrrolyl, imdazolyl,
oxazolyl or thiazolyl; Ris H or C3-$%$cycloal kyl ; and
Z is C3_8cycloalkyl. [0217] In certain enbodi nents,
conpounds of this class have the structure (23A),

(29), (24A) or (24B)( e)l ow. (Ryl)(ﬁW;qRyt)Q HN1 sal kyl

J2.-J N\Me&X" C1-sal ky G &> Il Z HNY 2,
\IN1 ~-NO RLI JRN 23A) (23 ARy')q (Ryt)g O
Cl.sal kyl J2. -J° NwW- sal kyl - -Jl N\ W -2 Z

wllFLh F cerisn Eiamm@%1%51*4&%9&?3@%?5’2@%‘@“" is -

UNSHe|LOINETEE: [&%l&kwmwee(—tg RE?thQl—cﬁQC@soﬁm
conpounds of For nul ae (23) -W- AlKkl -
i JOREEIal m - @ommnudskwavmg ntl mtmmgudnmmaceuucally

-W - Al Kkl - N y
NHE ives 191 In certa| n enbodi nent s,

for conpounds h‘“ﬁcprrrul ae (23), (24), (23A), (RH3B),
(24A) and (24B th le;gwal kyl noiety is a sub’stlt tgdq w2

or unsubstlt,tﬂl noi ety. In certaifitay?
e 4 O]‘X[r

enbodi mant"é t he i ety is - CHOCH2-
In cerg ﬁn‘oode ts, G n conpounds
(2894 2 ))(23A) (23B), (24A) H
5- menb ring having the styructure$
(RY1)4'" has the structure:

(23)

24)

wherein R! and Z are as defined generally and in classes and subclasses
herein; W' is O or NRY?, where RV is hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl; Alk, is a substituted or
unsubstituted Cj.salkylene or C,.¢alkenylene chain wherein up to two non-adj acent
methylene units are independently optionally replaced by -C(=0})-, -CO2-, -
C(=0)C(=0)-, -C(=O)NR"A., -0C(=0)-, -OC(=O0)NR"'A-, -NR"'/NR"B., .
NRUANRUBC(=0)-, -NRUAC(=0)-, -NRLACO,-, -NRMAC(=O)NRLE-, -S(=0)-, -
SOy, -NRY480,-, -SO;NRMA-, .NRMASO,NRYE., -0-, -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 112 and
P are independently O, S, N, NRY! or CRY: wherein each occurrence of R is
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkybDaryl or -
(alkyl)heteroaryl, -ORY?, -SR¥?, -NRY?R?, -SO,NRY’R™?, -C(=0)NR"’R™, halogen,
-CN, -NO,, -C(=0)ORY?, -NRY)C(=0)R**, wherein each occcurrence of R™ and
R¥® is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyDyaryl, -(alkylheteroaryl or acyl, or RY* and RY? 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, -(alkylaryl, ~(alkyDheteroaryl or acy’l. In
certain embodiments, the invention encompasses the compounds described directly

above with the proviso that:
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RYI N 17?X1 S In certain enbodinents, -N(RC(=0 &- is
-NHC(=O)-, -NHC(=O O, or -NHC(=O NH. [0221] X
Compounds havi ng the structure (and pharnaceutically
accept abl e derivatives thereof): (RYl)q "c-: WAl KI
J2.-/ RV Rw2 S ~NRL N(RYI)g VB RRM R Wg ik~

43-1--- 17 25) (26) 61 (RYI)q RWB RWM i

Lkl J2' ﬁwﬁwﬁq)%@gm[\bv\z I'NI S(N) %ng)q V8 R

\I;\\’\h/va W ﬁ%:ﬂﬂ cdm;&;d uhds df fonhih}aZZSHnd?(Mb ¢he' follopvang) groaps do not occur
ererLn an

cI agyé@n%m'alsfs@b@%ge lZSﬁ:itﬂléﬁgﬁ ; % 15 ;—86!%% 1@;&8— WNRICH,- or -
het or OQ¥ R’ﬂ&?g} Eq}éqgr A dﬂy Lcﬂkyi oMarz hehsr 23l KoLinenibered: cycloalkyl,

-(al'kyl') heteroaryl or acyl;
Al hdtenosydy]smb%brh&iemdryd);r unsubstituted Cl al kyl ene or

CZ_sal k?mi’ l}ellg\%%lg ngrc%}a% rd%lnr(])t ltﬂgt:utr gmtn\t/i?angglﬂzlya a.é RReh: G?is absent;
R! is hydrogen, halogen, Ciaalkyl or Cy4alkoxy; W'Alk, is ~NHC,.galkyl, ~OC;.
salkyl, —NHC¢heteroalkyl or -OCgheteroalkyl; and Z is Cs.ecycloalkyl,
morpholinyl, phenyl, phenylC,.4alkyl or phenylC; 3alkenyl; and/or

(iv) the following groups do not occur simultaneously as defined: G* is absent;

WALk, is —-NR(CR®);.2- or —-O(CR®)1.2- wherein R is hydrogen, Ci.4alkyl, C;4alkoxy,

N

)
OH, NH, or —~CyalkylNH; and R* is H or Cy4alkyk; (R™)q is thienyl,
furanyl, pyrrolyl, imidazolyl, oxazolyl or thiazolyl, R"2 is H or Csscycloalkyl ; and Z

is Cs geycloalkyl.
[0217] In certain embodiments, compounds of this class have the structure (23“),
(23%), (24*) or (24°) below:

(R RY1),

_Crgalkyl Jz N sz Crealkyl ol E""z
HN" HN ST N
z
) R L
; 87N ;
(23%) (23%)
(HY1)q (F{Y1)q "
AW Gy.galkyl R
/91-Balkyl J2' - J‘1 ]{] a /T—Gaky J2' - J\‘l [\l,l G
L Ky L. Y
S <N ‘J\/ 0 Vi <N J\/ 0
AL R~ ]
N or 57 °N ;
(24%) (24%)

wherein the Cj.salkyl moiety may be substittued or unsubstituted.
[0218] In certain embodiments, for compounds of formulae (23) and (24), wi
Alkl- is~-NHCzalkyl- or -OCsalkyl-. In certain embodiments, WlAlky- s -
NHCH,CH,-, -OCH,CH,- or -NH-CH,CH(CH,OH)-.

60



nmet hyl ene units are independently optionally repl aced

by -C(=0) -, -C02-, - (=0 C(=0)-, -C(=0) NRLMA
-00(=0) _, -0OC(=O)NRLI A- - pLI ANRLI B-, -
NRLI ANRLI BC(=0) -, -NRLIAC(=0))-, - NRLI ACOZ-

_NRLI AC(=O) NRLI B- -S(=0)-, 80r, -NRLIASO2-,

- LI Ay, - NBLI -0 -G Ofc - : A

ofCEUTE I, il Gl for Compoindy, T forieh 28), 24), 3%,

i n(d8e @ taby (24P the ey, salkyhverioiety iy b substitted or unsubstituted Caalkyl

het er oal kyl, heterocyclyl,. aryl, heteroparyl. or, a -—

| SRR dREgRAN ExGRPlalyzeMbqdimsDis fhg gali ety is Eh,Cnl.

[ nde Yl i j A
f[ﬂﬁﬂge i E%(n%w&ibg&km ,m%BmﬁBFﬁds HNEE TofmBAE tzyal),’ (24), (23%),

occurrence o I ndependent |y hydrogen, alk
heaPo@4Ry nd €4F) the Behembered king hawing yhe sirugtoresr -

(al kyl ) heteroaryl, -ORY3, - SRg@J, = NRY2RY3,

- SZNRY2RY3, -C(=0 NRYZRYSéf\ n, -CN, -NO2,
-C(=0) ORY3, -N(RY2)C(=0 RY3,J ei n each occcurrence
of RY2 and RY3 is independenty rimydr ogen, | ower

al kyl, | ower heteroal kyl, aryl, het @r oaryl, -

(al kyl )ik Yihe struciy! ) het eroaryl or acyl, or RY2 and
RY3 taken together with the pitro en atomto which

they are attached forma 5 ed heterocyclic

ring; RWMB and RM are indepepndehtly hydrogen, | ower

al kyl, | ower heteroal kyl, er%cyc_l yl, aryl,

heteroaryl or acyl; and RW_is hydrogen, |ower alkyl,

| ower Hatcertaial dn;bo,dimatts,r-bIﬁBE'F)ﬂ(-;—-O)@f—ys ~NEKI(e0ar yWHC(=0)O-, or
- ( , -(alkyl)heteroaryl or acyl. In certain
e%ﬁé%"the i nventi on enconpasses the conpounds
dgpgzsibedxdi r eChinpoah@y ehiﬂfih% the Bfraviuye i(@ed: phirmaceutically
R is not Q1, % or B. 62 [0222] In certain
erdseentablerderivatiyesthrueof):s - NHC1- 6al kyl - or

-QOCl-6alkyl-. In certain e di ments, -W-Alkl- is

-NHC2al kyl - or -0C2al kyl - . ertai no oM tent s,

-WL- Alk1- is NHCH2CH2-, _SRIR@HRP or - Bt CPECH( CH2OH) -
[0223] In certain enbdfl ments] npolinds of the

formul ae (25), 8)R"4 hB™&- nenber ed

: (RV1)q" has the structure:

RYL N [0224] In ceRtraryenbodi ments, - N(RWC(=0) N(R

)CRWBR  "4- is - NHC(=O) NHCH2-, and - CRM\BRWMIC(=0) N( Rm

~ is -CH2C(=O)NH. [0225] XI. CRYpgu havi ng t he

structure (and pharnaceuti cal 5% C taﬂaW‘éng
derivatives thereof): (RY1)# 34 : (R ql 4 RW
~Alkl 1 NGTAKI r\' , NGW tj W i NFZ 0O
; 5 =N o
TN IN/) ;
(25) (26)
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RLNRLr I JN; SN(29) (30) wherein RlL and Z are
as defined generally and in classes and subcl asses
herein; W is 0 or NRWM, where RM is hydrogen, | ower
al kyl, | ower heteroal kyl, aryl, heteroaryl,

-(al kyl)aryl, -(alkyl)heteroaryl or acyl; Alkl is a

substituted or unsubstitutegf;l al kyle r
C2_6al kenyl ene chai n wher ei gm"ug to t w“acent
met hyl ene units are i ndgﬂhﬁ% ﬁn repl aced
by 'C(:O)" 'C@', - :O)C(: '%:OI L1 \_,
~0(=0) -, -0Q(= plypy- L1 : | RRLI BG(=O) -,
@ao -] -NRLIAG_ O NRLIB , _S(=0)- -

-NRLI AC(=0) -, -h

S2-, -NRLIAS02 - S@NRY® -, -NRL1ASO2NRLIB- O, -S-,

or -NRLIA-; wherein each occurrence of RL1IA and RL1B

i s independently hydrogen, | owefR ahkthgl ower

het er oal kyl , heterocyclyl, ar éik Ry gwz acyl; g

is an integer fromO0-3; J4u1d 21 e f{l

i ndependently N or CRY'; fenge of el
~pl kyl, heteroapkyl, aryl,

i s independently h gr
r (al kyl)heteroary 1,

het eroaryl, -(al kylfary]
-ORY3, 63 -SRY3, -NRYZRY3N - SQZNRY2RY3,

- C(=0O) NRYZRY3, h en, -CN, -N®2, -C(=0 ;
- N( RY2) C( =0 RY3, a@zgrei n each occcurrenceqoa?) RY2 and

RY3 i s whetepeRHaent| ¥ arbydrdedinnd denevally adnidyin, clasaserand subclasses
het er,oal kyl

arvle, heteroaryl., -(al kyl)aryl. . -
( 1e5iP) WedsPRNR " oBSEK 5 hveimeen RSy, e beteroaliyl,aryl,
t W ni 5]%%1%13 t :ChalkDels af esubstituted
a?tﬁgécrﬁ%gl’f oﬁ%‘gﬁgﬁh :(re eré%b%g% e?lé)c_:%’lli C _rlhng; quig e_ o
abmsnbstit@ted 1CysdR@ene an CRRulkenylcneRchain weherain dipeiodiavr ngn-adjacent

hyd | lkyl, | h | kil _

nanERiEDs YRt ibepepi i PEOEIER sbifhecd, by -C=0)-, -COn, -

; g@déoabkm)-ser Q@«eb)wlﬁapyL?ﬁtmp,er t@d:g:owﬁw; meNRSANRYE., -
e ve on enco sSes e oundas r

i R RREAG )N e O oIS o et R O RERL, -5(=0)-, -

A (1 Af ol i 98ps flo._ A, .

0% MBS0yt SRR ShRS0. 020D Sl BRI v

- @ath czcurddcR) EHRM Awirer BHY R indepéndent!s) hpdioksd, ; lowarl alkyl, lower

I's a 5-10- nenbered cycl oal kyl, heterocyclyl ryl s
nalsdrrBkyl BOETRONSISE BV BAFAIA Y RO pe: Hotlieier Sofn o o' and
sifulit aReQHadentFsOds! NIeRYGer IGR BbeABkin elh b&owrrence of R is
hydr ogen, "hal ogen, Cl4al kyl or Ci, 4al koxy; WA k1 is
NH@dersatlsnply, hydogen, ety heteroglion, ezl ehemorgyl. ofalkylaryl or -

- t er oal ¥3 3Z 30 o5} Yey Y25, Y3

 SOBRRFO i, S ey SR O™, g,

phemny,| -S,3atkamyR ¥ andiRIP) (=) R ¥ h avifeedih @atin gcguoeps dbRY? and

not occur sinultaneously as defined: & is ent ;

W kis indepaudenthy’ hydrogerh (lowey efiey),1lowegithetes? pgyl, heteroaryl, -

hy@ﬂ&%&%, —%BMéroarﬁlﬂﬁﬂw RY2 484 R*¥fk8n 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, beteroaryl, -(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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OH, NH2 or -Cl.4alkylNH, and R' is Hor d.4al kyl; Cls
is phenyl, pyridyl, pyrimdyl or pyrazinyl; Rw2 is H
or C3_3cycloalkyl ; and Z is C3_$cycloal kyl. [0226]
In certain enbodi nents, the conmpounds have the

follow ng structures: (RY1l) (RYt)q Cl_salkyl,~J~ R
C1 ylJ % odmfc W Riid ér JOC -
Rﬁg%ﬁll ﬂﬂc ot Nwzng i(§|30A) N?R 1) healiyl-. In
(R\am)tqncmbadinsantsu AWMQkCHsBal- - N yn certain

N SEPSRRr D S AL R @ﬁ#@mﬁ%&%ﬁﬂw Wﬁg{}cgigcﬁzom-

sulpg2it uep W&ﬁiﬂn&h&eﬁ colripdards dhé edriralde (25), (26), (27) and

enbodi nents, for compounds of fornmulae (XX) and (XXI'),
wﬁ)m|imp@bwq¢zmgmmgdhe smkyl In certain

errbodl ments, -W-Alkl- is - -, -OCH2CH2- or

-NH-CH2CH(CH20—|) . [0228] I‘éém n enbodi nents, for

conmpounds of fornul ae (29), 0 (29A), (29B), (30A

and (30B) the Cl.6al kyl noi ety |$Rﬁ)qsubstitut ed or

unsubstituted C2ai kyl noiety. In ceftain exenplary

enbodi mhas the strhetufst. 6al kyl noiety is - CH2CH2-. [ 0229]

In certain enbodi nents, in @,npoun s of the fornul ae

(29) and (30) the 6- nenber aV| ng the

structure: J4 (RY1l)g has ong/\g the foll ow ng

structures: (Rvilg 1RYi/q | B¢ |‘S(a|n enbodi nment s,

- N C(=0 &X- is -NHC( =0 - )
hé'( ) NH- . I 0 Zeiginy qm &ngg(ﬁav)q{gfmﬂ@ JCR™R™- js -

der | va@es 31 Eﬁ# I&W) ) ab@@? %&fﬁh C(=0)NH-.

[0225] XI. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

( Y1)q (HY1)q

Alk A sz G Alk \J4 sz
1™ e T 1~ fg

w2 Y w B \n’ .
O
RI— || rRi— ]|
\ N/) ; S N/) ;

(29) (30)

wherein R! and Z are as defined generally and in classes and subclasses
herein; W' is O or NR™!, where RY! is hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkylaryl, -(alkyDheteroaryl or acyl, Alk; is a substituted or
unsubstituted Cjgalkylene or C,g¢alkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -CO;-, -
C(=0)C(=0)-, -C(=O)NRMA., .0C(=0)-, -OC(=O)NRUA., -NRUANRLUE.
NRUANRLUEC(=0)-, -NRUAC(=0)-, -NRUACO,-, -NRUAC(=0)NRYE., -S(=0)-, -
SOy, -NR"450,-, -SO;NR"A., -NR™AS0,NRYE-, -0-, -S-, or -NR"A-; wherein

RLIA and RL]B

each occurrence of is independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; q is an integer from 0-3; Y, I and
3% are independently N or CRY; wherein each occurrence of R*! is independently

hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyDheteroaryl, -OR¥,
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"Alki " NANZ W J~Js) R RW®2 RL | N (RY7)q Rws Rwa
R Aki 1~ J N~ WCIs Z O \N3 RLN',) (31)
(32) 65 (RY1)q O R\B RW 14 Akl- 2~~' N-N XZ WL J\J6J
R\2 RM\2 RL Nec')_ NRYLW ( )q\J4 RRM RW®2 r,
\MAIkl SJ N~Z J O RLYNN- (33) (34) wherein R

d fi I vy —
o R SR PRy USSR RCRINO, C00R”

subcC asSes her €l n
hy dN@GER)C=MRF, aWKgﬂem leaste focheirenoal ofy R aunyll R is independently

het er par yl al kyl ) al k eteroar C
AI kliyqug%hsd%‘g,’?li t%@d ﬁ?w u( yﬁﬁw it vl et % ye(alkyl)awi -
ﬁ)ﬂeli‘e?@éf EBE aGHabh R &'Kﬁl{gkérptc%ﬁg‘ﬂef‘ Wiﬂlaﬁilb%ﬁﬁ‘ en atom to

ene units are independently opti y repl ace

by wlﬂch@)}ey areCiached f@i-@)5% nfe)nberedilctél)olsmlmﬁung, G is absent, O or

Bi_l A-. - NR
NRL Rangcéﬁ{ g\l@(m pen erﬂa_\slﬁry , lower alkyl, lower heteroalkyl,
- NRditdot 7 INRiB_heterdars?) (alk?ﬁ%ry . t‘ﬂ@l}h‘é@’r@aryl or acyl. In certain

- SO2NRLI A=~ Z NRLI"ASC2NRL| B-
whegmbedimenish thec invenéon: enesimmsses. the ccORIHOBnrilSs descnbed directly above

et EPBARGv R B oovaiyi T aryl . heteroaryl or acyl: g
is an ingpréisddtgh 0?3 Qf;4 . J5 and
(ii) the following groups do not occur simultaneously as defined: G, is absent;
W!AIk; is ~OCHp- or -N(R)CHa-, wherein R is H or C;galkyl; and Z is a 5-10-
membered cycloalkyl, heterocyclyl, ary! or heteroaryl;
(iii) the following groups do not occur simultaneously as defined: G? is absent;
R! is hydrogen, halogen, Cjalkyl or C;.4alkoxy; W!Alk; is -NHC,.ealkyl, —OC).
salkyl, —NHC,gheteroalkyl or —OC;gheteroalkyl; and Z is Csgcycloalkyl,
morpholinyl, phenyl, phenylC;.4alkyl or phenylCs jalkenyl; and/or
(iv) the following groups do not occur simultaneously as defined: G? is absent;
WALk, is -NR(CR¥);o- or —O(CR")1.,- wherein R is hydrogen, Cj4alkyl, Cy.salkoxy,
de 2 (R N
\

& fJ sx
OH, NH, or -C,4alkyINH; and R* is H or Cjalkyl; ~y8 is phenyl,

pyridyl, pyrimidyl or pyrazinyl; R" is H or C3.gcycloalkyl ; and Z is Cs.scycloalkyl.
[0226] In certain embodiments, the compounds have the following structures:

R (R¥")q
Cygal I\J sz Cyealkyl ) J3  pw2
16 kyl . " 1-6 y}\ S ; .
\ﬂ/ >~z 'E\JE’J \ﬂ/ =~z
R R
N N') ; S N//l ;
(294 (30%
(RY1)q (RY'I)
Cy.galkyt /\J"' FI;WE Cygalkyt \J4 FI;WE
| =] G o i ——N G
JlE\Je’) Yz R Y oz
1 S \N O ; / \N O
R'—\ | /) R l /)

N or 87 N :

64



J6 are independently N or CRYl; wherein each
occurrence of RY' is independently hydrogen, alkyl,
het er oal kyl, aryl, heteroaryl, -(alkyl)aryl or

-(al kyl ) heteroaryl, -OR Y3, -SRY3, -NRY2RY3,

- S2NRY2RY3, -C(=O NR Y2e3 , hal ogen, -CN, -NC2,

-(=0 ORY3, - N R\@)?( =0) RY3, wherein each ):urrence
of RY2 and RY3 is 1 ndependently hydrogen, |owe

al kyl , Ivhweeinitbe E4.ealkylymoietyrmay bthsﬂgmmdﬂr unsubstltuted

AG Tk "fo seiaibreniodmEns B Prgtndi g forfisg " dna o), -
t htw'@memist-m{@mmr Bt 20T,HIkYE ”bﬁf e&rdmte&mmméﬂt@ -W'-Alk;- is —
r| n RW and RM are nde ende drogen, | ower

TG Rt 1oy HNEHEED RO e o

I I
&Eriﬁiétyer ) B b Pdieitst b 69%?5\%‘? % %@ﬁ“&%afytﬁ (30), @,
( 298] [30*y land - (Sa'f)k Yhe) Opladicyd aﬁc)ibtydl?. aash}bhntuﬂed oremsabstituted Cyalkyl
enmbodi nents, the invention_enconpasses t e con]) ﬁ_ﬁ&H
d e@éqlf:%&n gertaiaerpmyplasy smppdimentre ’}ﬁr%\ﬁiﬂé‘bi 8 £

st |[u %53 {"?%’mé?ﬂ fg&#ﬁ%&% BE the ?ﬁ%&?@g&ﬁﬁnd (30) the 6-

(1me1ﬂl)eradrmgﬂiavﬂg4m1;¢nic):urei hen -W - Al kl i's not
-OCH2- or -N(R)CH2-, wherein RlsA—ylAi) - 3al kyl .
[0231] In certain enmbodi rren? P2 q i's

- NHC1_6al kyl - or -QOC1. 6al ky | &ert ain

enbodi nents, -W-Alkl- is - H(y -.or -Q0Cal kyl -

In certain enbodinents, -W Alk1l- is’ - NHCH2CH2-

- OCH2 CHaras ofie oRtheGolOMugHd@tdures: [ 0232] I n certain
enbodi ments, in conpoungds of the f( Houl ae (31) - (34)

the 6- nmenbered ring Hhvia the stru : J4 (RY1)q
has one of the foll ow ng ||§t E|uct ures: I"grl\ (RYt1N
[0233] In certain enmbodi s, -N( =Q)&X- is

-NHC(=O) -, -NHC(--O O, or - NHC(=O NH-. [0234] In
cert ai n loestdimembad N@R\I\KF&%&Z&Q@% )-i sNHC(=0)O-, or
N(H:%@%%_ and - CRVBRWMIC(=O) N(RW2) - is

[0235] Xl Il. Conpounds having the
st [e230)r e Xand pOempoands i having tikecstpictbe (and pharmaceutlcally
derivatives_ther eofz ALKINH S-NYNZ ' RI- NO

Nf agegptable derivatives hereof):
(R\n)q . o HWG Rw4
|
Alk o\ iN/ILN
1/ '5 J | ]
w N6 RW2 RW2
1 S |\N
R
N/) :
(RY1)q HWS Wi
R
AN R
/A]k‘l s 5 N\
wt R z
S e o
R! \ I )N
o
N 3

(1) (32)
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W Alkl- ,NYNZRL/ I SN; or (36) RxI wi~Alki1_
r-+ NNNHN.Z N~SI' OS N 67 (37) wherein R and
RX are as defined generally and in classes and

subcl asses herein; Z is an aryl, heteroaryl or
heterocyclic nmoiety; WL is O or NRM, where el is

hydr ogen, | ower al kyl, Iovve( Qgteroal kyl , @jyﬁm

het eroaryl, -(alkyl)aryl, F'( yi ) het oar or acyl;
Al kl is a substituted or u |”l~t ¥l ene or
C2_ 6al kenyl ene chain Wre’rel nJgy ',tout,v rfg@n adj scent
nethylene unlts are i nd pendentl o Iy repl aced
by -C(=0) - (=0 - C(ONRLIA—
-0C(=0) -, - Pé -¢l “NRLI ANRLI B_, - NRLI ANRLI
BC(=0) - - NRLI AC( =0 2 -MNRLI ACO2-, - NRL1AC, (=O) MRLIB_,
-S(=0 -, -SO2-, “NRLI A. sS2-, - LI Aswa

-NRLI ASOZNRLIB_, O, -S-, or -ﬁRi Lilq . JH BY"éiF{waeach
occurrence of RLI A and RLI B |Spu|qdé§ tIyN
hydrogen, |ower alkyl, |owew'fieterd&jdeyl, ~z

het erocycl yl, aryl, heteroa | or acyl mi@ an

i nt eger from0t03 /Y nt eger fromlto4 each
occurrence of RZI is i dently hydrogen, alkyl,
het er oal kyl , aryl, heteroar@l -(al kyl)aryl or -

(al kyl ) het eroar@gh) -OR, -SRZZ -NRZZRZS -SO‘@%ZRZ

- SQ2RZ1, -C(=Q,NRZ2RZ3, hal ogen, -

C( =0) oFbezein ' Romd & 2m) AR defined @enerégx wndc@ceﬂmseﬁ @ad subclasses

V1 r 0
g RN SR Al Ao o, s,
- (hetekgdrylar y(alkyljakyky |- thlqtl)ijmpgﬂyl oor adcyl;, Aikl Ri82 aarstibstituted or
\T‘%n% ks?qué%ﬂo%St i %M@LQHC?E&H?I é?egcen' or C%éz?%g t%ttgvm agn-adjacent
h @b RRPAENE |irSits B4r¥! 1ﬂH’epr%e%ﬂ?a'bE{éctn{edrﬂ Oir f&d Lé(=0)- -COp-, -

hydro en, lower alkyl
IR (*ﬂ*@}%r Jh, -QGEED) hé?t(é(F&iN}RI b aXRHANRME,

O ouRe GETRLHTRG, PPy ARvE Oy aFREREEIRTR G S0,

t 150, (NRMHSO heJS(FiNR\‘d‘P- RNRH“S@NR‘@- 00-,Q3-, bt -NR™'*-; wherein
certai n enbodi nentg, - W - is NH-Cl_ 6alkyl- or
e ogpyTence gh& e AndrR C]!S dmkgﬂenmﬂért Bydragenpdower alkyl, lower

Sll’l@t%l‘(?a&lfiﬂ kﬁ%ggﬁ&?’l t&gg&ga&% ﬁ@? c?is”an @g@%{j HORS3; 14 P and

db et ltdcpmdentl\y&/NAdﬂ(dZRYf swhedei2€2idh - qccuﬁ?éﬁd%@ﬂr RB]r is independently
[l\llydrogen%k% géll)eroalkyl, aryl, heteroaryl, -(alkylaryl or -(alkyl)heteroaryl, -OR ">,
SR, NR™R*?, -SO,NRY’R™?, -C(=0)NRY?R"?, halogen, -CN, -NO», -C(=0)OR??,
—N(RYZ)C(=O)RY3, wherein each occcurrence of RY? and RY? is independently

hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkylaryl, -

(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; 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, -(alkylaryl, -(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
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[0236] XIV. Conpounds having the structure (and
pharmaceutically acceptable derivatives thereof):

W ~AKIN<~7TN NNW~ Tkl ~SNNN\ SSRzZI | _0 (~I)m
J)MRLR I NO/ O NJJs N(38) (39) 68 kI NH

Act\~NH RXI WN YINHRi W \S~~ N IN3 ONRL i

SN Ipl g5 gox) &Jngﬁlg? of l-lu&zé&&e (@3 or AT RIR"R R%)ldisFiH,H), (F.F) or

are as define y and in classes and subcl asses
hefERiQp4alkyl)i thed oW ' Mly- iswetr-<OEH- pe -IR(RICEewhergipeR is H or Cy.
alggﬁy | ower heteroal kyl, aryl, heteroaryl,

- ( [)aryl, -(alkyl)heteroaryl or acyl; Akl is a

SUlpB1]t Ut @4l cefain WasHAEhEh] W QLG aIskYNHTR ¢dlkyl- or —OC .¢alkyl-. In
C2_6al kenyl ene chain lWher eln up to two non-adjacent - .
nedentpine rrsnbodimentsr e W niHee nife ntNHCopkylon ar | yO ced In certain

by, - A=)~ 3 PP —SeEEAR AN .
=it Wl R PoARRECS TR TR e CHiCH(CIL, 0D
- NOR32IC( =@ certaifRmboddients Nt ACOs)dsRIfl tBe fornfi(laf31) --(34) the 6-
SQ2-, -NRLIASOZ_, -SO2NRLI A _NRLI ASO2NRLIB_, -0-,

- smempered KRg having fiesBIchUreaach occurrence of RL1A and

RL'B i s independently hydrogen, J r al kyl, | ower

het er oal kyl , heterocycl yl ,\E&arw-?% et'er oaryl or acyl;

inis an integer fromO to '3/ t §an integer froml

to 4, each occurrence of RZ T"S-Jﬁ ndenpendent |y

hydrogen, al kyl, heteroal kyl, aryl, heteroaryl,

-(al ky|l;at§ro;apogthe-fpawgmg)m%ws§;ry|, -OR Z2, -SR 72, -

Nl eRZ3, -S2NRZ2R, - Rz', -C(=O@¥/2RZ3, hal ogen,

-CN, -N®2, - (=0 4 fZ)C(:O)I%X erein each
occcurrence of RZ2 and 3 |s indepdhdently hydrogen,
| ower al kyl, |ower het®t yl, ary& “Heteroaryl,

- ( [Yaryl, .-(alkyl)hete Wl . or acyl 72 an
Rﬁ%ékenﬁﬁ?}?t‘ﬂém r{tﬁe“i\ﬁﬁt riﬁ%@&r ‘85}\%&5’@?0" CEOO-,
: .

Qo (2 are attached forma 5-6 nmenbered
het erocycli'c, aryl or heteroaryl _ring, and Ré4 | Sy we
hyl@234en, I ovesrtaiy kyambadimentsaet BV &al Ry{=0RYdR ICR™R™-

naBERAMmCr A Do LB YA eter Rl SiReY!

[0235] XIII. Compounds having the structure (and pharmaceutically

is

acceptable derivatives thereof):

Alk N
wi 1\</;),§ ',(,'\Z
1 S '\N I
A AL .
(35)
Alk N .
w N /‘"“ﬁa
-l [ ) ©
S N/J s or
(36}
Alk N
R W 1\</\j/“ N
) . S ‘g/ z
S IN/)
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enconpasses the conpounds described directly above
Wth the proviso that: (i) neither R nor Rx' is @,
@ or B. [0237] In certain enbodi nents, for conpounds
of groups XIH and X1V, -W- Alkl- is -NHCO.6al kyl- O

-OC1. 6al kyl -. In certain enbodi nents, -W-AKkl- is-
NHC2al kyl - or -0OC2al kyl-. In ain errbodl nment s,
-W-AK1- is -NHCH2CH2-, OCI—@ELZ

NH- CH2 CileROR) -and[ R2B 8 isndéfﬁeﬂagéh@ﬂﬂ)pdhﬂﬁﬂtdasséﬂ and subclasses
compounds of groups Xl and XIV, R is _hydrogen Wi -
hahergin Z i ae ersddiessroacyl af hatergeychisy ’é’EPEFéY»yW 1§ Q FNR7|Where R™ is

d t 6 I -
cer?&%‘Jﬂ%g %nﬁg‘gpp ggp ? owggofﬁ%ggﬁggﬁ of Eha,rl’og%ét%l%%gh’el Itfgcyl)aryl’
hy ¢hllogieicrodisl ogeeyl; lAdkets alskbshtulredl mv\ﬂnsdbahtmd&ﬂ.sa]kylene or C,.
certain enbodi ments, mis

o) FJRETSJenr GRER HASHN TEP. HOURAHD e dpethplae anlis af® Tolependently

f Qur X! ays. tle— LA .
strﬁﬁ"%ur =EpGATRE PEOR T 209- et -0C<0).
( 3BE(=EPNRY A1 IFRANRRE m“m c&m%m GBI NRHACO,-, -
i al agems | Quer, al he h A
RZ&B&% r‘F'h(exen Jgr'y%(‘eéb dﬁ%’e '8@1 garg : yn‘et {JA§P NR'E-, -
- CB3; -4-N of ENRAMN. ifRrgh akh WRBRFHERNbS R antiSRI‘I@I isOlhdependently
-CF3. [0241] 1n certain enbodi nents, conpounds of

gr bygrogsny lowssealkyle layvar hetareadkyl, motarpgyclyl-aryl Ingteropryt of acyl; m is

oy B O tecpe A P JEFRC 1 Ner i piot EERRARe of R s
indenpendently hydrogen, altkyl, heteroalkyl, aryl heteroaryl, -(alkyDaryl or -
(alkyD)heteroaryl, -ORZ, -SR%, -NRZR?, -SO,NRZR?, -SO,R¥, -C(=0)NR¥R?Z,
halogen, -CN, -NO», -C(=O)ORZ3, ~N(RZ2)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 the'y 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 the compounds described directly above
with the proviso that:

(i) neither R! nor R*' is Q', Q* or Q°.

In certain embodiments~W'-Alk;- is —-NH-Cjgalkyl- or -O-Cj¢alkyl-;
wherein the Cjgalkyl moiety may be substituted or unsubstituted. In certain
embodiments, -W'-Alkl- is-NHC,alkyl- or —OCsalkyl-. In certain embodiments, -
WL-Alk;- is -NHCH,CH;-, -OCH,CH;- or ~-NH-CH,CH(CH,OH)-.

[0236] XIV. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

o 2
J R QP

P

87N

3

(38) (39)
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| ower al kyl; Rx' is hydrogen, |ower alkyl or
heterocyclyl; and Rz' is hal ogen, |ower alkyl or

| oner hal oal kyl. In certain exenplary enbodi nents, R
i s hydrogen, nethyl, -CO2H or -CO2Me; el is hydrogen
methyl or thienyl; and RZ is d, F, rrethyl or -

[0242] XV. ﬁjga, Hnlgs havi ng t he structunaenc1

phar gac eyt ca[r{’E0 Qbl e derl Bs t

W ~A W H [ABKR#- N H ) N Z@-mﬁxm
(42)

RL \ Q/ ~RzllmRI Z )NSH

(43) 0™t WAt/ HHN1 WALIF N P NP'N HHNNR

~y~N\r J OtN th)mﬁj J b Rzm S Nor @N (44) (45)

wherein R and, Rx' are as defined generally and in

cl asseswherdinsRbehd R¥ sare ne rdefined \generally) and iNRlsssesvand esubclasses

et SREIRY HB Y o SHER BB AR e B, ar
A'ﬁ%%erbﬁ'yﬁ S&hﬁﬁ)a}}ﬂt eqamszl)haa@hh@@t bf UiBa QAlkPaikyhenrgbstituted or

or C2.6al kenyl'ene chain wherein up to two non-adj acent

mubgmetn@ pilkylene oriGrgalkenylens Fhain yvhessia upy to two non-adjacent

r?ﬁft%&%ge qaa E@&%&RLI%&N%% (})epl’acedc(byo) Q‘LF%LbS‘ -COyp-, -

(AGF =A=ONIRELACLOO=0)-; NROCAIRR A, -NR“ANR'P-, -
- NRL NRL| B- > - NRL| ApY.
L’Qﬁ‘&%ﬁa@b As%mg’(@(s% -@IRQT 2, iR N§,g =@NR"®-, -8(=0)-, -
TRh us RL 3 L1A_,
bRt P hy SRR NRT SPAR. Togy o O NRHYS wherel

heiaeh ublktyéncermﬁ‘ Scyml RP mrmﬁepdmdemt)ohy@mlogcn, toyér, akkyl, lower
s _an er. fro

s heltosiRyS Beibrackelal, 31 ppetéronr R B it ipteeb A Bogeh o 3 ris an

| K Bir
a lh er fiogl ar RAak! )élach %Mﬂxfent!@tcﬁ'rR _ iﬂNglzdnggénEb!Mlﬁ“wdr@gen, alkyl,

g&l eteroary 2
RZStero Rzaryl, nqtmgmﬂazzml)andl oy efalkyliheteroaysa, -OR , -SR%, -

A re - -
of aindS i § | ne nde\rll\?Fy 1\ﬁ%]rogén(i?lﬁjl{;:'géﬁl "R, -NO,
al GEHOYORS e pNuzﬁ“m(eai)kﬁ whergln, daeh esqeanyénce of R™ and R® is

LTI AR TR TN AT AR —
-(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, -(alkylheteroaryl 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 XII and XIV, Wl
Alk;- is -NHC,.¢alkyl- or ~OCy¢alkyl-. In certain embodiments, -W'-Alkl- is—
NHCpalkyl- or —OC,alkyl-. In certain embodiments, -W-Alk;— is -NHCH,CH,-, —
OCH;CH,- or -NH-CH;CH(CH20H)-.

[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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atomto which they are attached forma 5-6 nenbered
heterocyclic, aryl or heteroaryl ring; and RZa is
hydrogen, |ower al kyl, |ower heteroal kyl, aryl,
heteroaryl, - (alkyl)aryl, -(alkyl)heteroaryl or acyl.
In certain embodi ments, the invention enconpasses t he

tﬂg?%?l i@:?ﬁﬂ%%ﬁg’ nor ‘r‘%fé{ ?B%fg‘%é ér@: 9‘{18\2/43] is hydfogﬂn

Caidléden, Ryviee ik v Jowéohaloaliylo Ui dertaif egnhwdpnems m\N 1 and rR*
Al k1- is - NHC.6al kyl - or -OCl.6alkyl-. In certain
eﬁﬁé‘lﬁeﬁe}w@f aH‘W/OIAPWF’I halealkpd ] kyl - or -0OC2al kyl -

étng B g ﬁ&iﬂnd oubw,the structure:

I'n certaln
enbodl rrents, for groHp XV R.is

hydr ogen, hal og ng r RZhet eroaryl .
In certain exgl \Y enbodi ment mp hydr ogen.
[0245] In cergailn fe%p'b i or ounds of group
XV, RZ' is hy A, hal ogen, |ower alkyl ;or | awer
hal oal kyl . In certain enbodinents, mis 0. 71 [0246]

In certain enbodi nents, conp ds of group XV have the
structure: C2al kyl Nt chhikj\-\ NFNNY N SN O\ NJ

or (4t) C HNC 2al ki N'N MY NL-NN §§ SN g28A)

[0247] In certain emhodi nentss corrﬁﬁun group XV
have the struct : i HN~~~"\~N© H ~NSY Ol
S N (45A) where -1 s hydrogen, |ower alkyl. or
-CO2R1A where RIA is "hydrogen or |ower alkyl; and R a
i s hydrogen, |ower alkyl or hg9dyocyclyl. In certain

exenmpl ar diments, Rl is hydrogen, nethyl, -CQ®H
or m rembr:k?ﬂﬂg hplpgem, dewer ﬂh}'l?«/@ﬂ o%pr h@lmﬂk}ﬁ%fn certain exemplary

embodiments, R is C}, F, methyl or ~CF3. In certain exemplary embodiments, R% is
Cl or —CFs.
[0241] In certain embodiments, compounds of group XIV have the structure:

Cpalkyl N H
pX1 - HNT \%?t&,N

H Z1
S YN\©/H
@

@1%
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 -COsMe; 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):

W1/ \(NN i H HN W |k1\<§ N “ B
R
s \C/Hm)m i S : \C/(Rm)m
) )

*

42) (43)
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[0248] XVI. Conpounds having the structure (and
pharmaceutically acceptable derivatives thereof):
N~j~Rzt)m Akl Na/(Rzt) m Akl Wg ' IN\ Wg a HN\
R ~ \N/HNR / I ~NNN N N (46) (47) AKk
N—j(RZt)mAlki N\ (RZ)m RWg i t HN\ t Wg | i HN

~NNLNNNmk Spdhor SN (48)/( ;W,J,erlﬂN-—\
R agpd eW"ar e eg'%{mne g ner al lax an { '§

subcl her S—qumh NRWL e el sg L2 (HZ‘)m
hydr dgeh, i ower al 1, heft kol | aryl
het er dar ¥l , - (al kyl )aryI (aI°F<yI ) Ret ¥r oaryl ~ or acyl ;

Akl is a substitut Z@r 72 unsubst i t ut@s)
G - 6al kyl ene or C2. kenyl ene chain wherein up to
non- adj wherein Rf‘nan&)R " reze amidefined genaraldy enddntclagses and subclasses

0 %Ei aQn i’:\\wly be(ﬁ_l w%re&( Symg‘epilowe&ﬂ& %@Qeroa]kyl aryl,

Nk iy B aﬂ@l ct&dharyl - DR AdyAC(BIKk; is a substituted or
NRLI A( )ag =0) - ary_ SO2-, - NRLMASQZ,

T SeBnbtitied mam‘ém NRleBalk@yleneschma rwheggan| yp to two non-adjacent

| ﬁ&%@@%&gﬁf‘?‘{?o%’; %:f %dggﬂ\x);%bépéﬂﬂf Fﬁegﬁcéds by -C(=0)-, -COx, -
he@@m@@i@); h@(ﬂw-yl rOG(:‘,d))- haD@(:da)NRL aNRF'lANRLIB )

is a er fromQ X n f st O

4 N AN R o OO GO, SNR G ab B DR 2, -S(=0)-, -
~ ppal arAyI A yllB,_ - aI yl Lﬂb_r

- (g(?:f(yllfﬁet eréar }|$|62NR nge §08@R -d . c)raJNﬁ wherein

S@RZoccun-ﬁ(ceQ)ﬁ\le d Iﬁ%( ogemdep@ﬂ;:ntly\mdrogen, lowcr alkyl, lower

R RARFD Beie oy atn BUAORY T 45 A BhiS PORREELFRg 0 B3 ris an
| Q‘glf‘e%elh?fo% qakd ’eaé‘l!i ﬂccur?&fc@ r(g'aR% is fdeh eﬂd)eﬁﬂy'hydrogm alkyl,

het eroaryl or acéﬂk or R22 and Rz3 taken z
tom«trhdkyhvl anyl, t haemaml.og yhlargdaenoralksbsieroaryhnr@R =, -SR™, -

SR, AR R IR Sl B, 0w
?L‘F%? )dg?é\;le r‘mﬁ?“'ﬁ@ﬂ)ﬁf , wheigin elareh Zgnlanyence- g{t 1; and R® is
e acdedy b e B e R . BB e,
ﬁ:i%{gﬁ&%ﬁhﬁ/f %tblzzé’yl aQIoR@ Ml ﬁ‘mttaﬁen?fc@éihépw‘iiﬂ%e nftfolen 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, -(alkylheteroaryl 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, -WALk- is —
NHC;.¢alkyl- or ~OCy¢alkyl-. In certain embodiments, ~W'-Alk1- is-NHCpalkyl- or
~0Calkyl-. In certain embodiments, Wi-Alks- 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, Iower alkyl or lower haloalkyl. In certain embodiments, m is 0.
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(ii) W-Ak1- is not -OCH2- or -N(R)CH2-, wherein Ris
Hor C _$alkyl. [0249] In certain enbodinments, for
compounds of group XVI, -W-AKkl- is - NHCL. 6al kyl - or
-OCi -6al kyl-. In certain enbodi nents, -W-AlKI-

I s- NHC2al kyl - or -0OC2al kyl -. In certai n enbodi nent s,

\}10%( @Mt al n r%lgg{v rrerﬁlyeéthe oy crre:

compounds of group XVlCﬁﬂw| d{oggn HNﬁqugen

het erocycl yl , aryl hetero § }EN M exenpl ary
enbodi nent s, rogen. 1025 rtain

enbodi nment s, <%§E#§ nds of groug | is

hydr ogen, halog wer al kyl or Iomer hal.ogrkyl . In
certain enbodiments, mis 1 and RZ is d, F, nethyl

or -CF3. In certain enbodi medé%) mis 1 and el is

| ower hal oal kyl. In cep fmentsgymyis 1 and

RZ' is -CF3. [0252] ig-certand eptiddi dent g, onpounds

of group XVI have thelstructurs? 7§ N Rz1

HNC HN\ S N "N~ ; or (46A) oC2al N-- RZt

HN, f HN\ -N e A)  wherein RZI is hal ogen,

| ower al kyl or | ower 'hal oal kyl. In certain exenplary
enbodi nents, RZI is d, F, nepﬂ&# or -CF3. [0253] In
certain enbodi nents, conpounds of group XVI have the

st [024Tlur e Tn c@ain kypbodimenizz communmf gmup XV lhaw e sipetge:
N (49A) wherein RL is h Q

- C2RI A where Rl Qi‘)hs qufogen sfj,ﬁeweﬂ al ,N el is
hydr ogen, | ower r het ero IS
hal ogen, | ower R )

(45%)
wherein R' is hydrogen, lower alkyl or —COzR™ 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):

N-'=-'\/(H )m Al N:'—\/(Hﬂ)m
GO O
\N g >N N =N
A | H
\ > NJ )
(46) “7)
Ak N= - (R ) N=3 ()
e w7 @\ T\M \©\ HN’g
7] \)N i R /
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 a2 substituted or
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al kyl or lower haloalkyl. In certain exenplary

enbodi nents, Rl is hydrogen, nethyl, -CO2H or -CO2Me;
01 is hydrogen, nethyl or thienyl; and RZI is d, F,
met hyl or - CF3. [0254] XVII. Conpounds having the
structure (and pharnmaceutically acceptable

deri vatives .t hereof ) : | kKt , Y. . 2 1.N ALKt Y. 12 ..

7 Spsobitaeg fikyigne e Rironlbeyiond ghait, {EFEi v hf ipradiacent
anshtfyleee vaRs Al Rfkpesmang! bptidndyi Fepldcedses aDE0)-, -CO»-, -
subclasses herein; and RW t(ig}e)t her with a,carbon giom g
pESOMEEEN- ALI=DINRS “an PEESHal |-PCENR ot edVNB: -

65 d 1Al-C_ A I i -
o AR R Sl KO0 INREDER,, NRTZCLRORR, -S(-0)- -
R Taop R i e
i gach pecuprenery omﬁ% and Rydrisdaderendsndy ,c@ﬂwrmga et é!iﬂ?’f lower
ni , l: .y 3
bl R Bl a8 Weler PO acyEipl s af bt FERRONO 3; s
X‘ri]ﬂtéger mtﬁ‘pb Ltfjldfa Eachi ng:turﬂalecesgf let' Lils_ein(iar;ifbﬁdenﬂyf ?ydrogen, alkyl,
arnaceutli C acce rivall|.v ereo .
D BSRRHIT I 33T Beteronyhy (@BY Dathire kIR tsroarsl, R, SRZ, -
d z3bon &en LS X2CNS - -
IR % T SCORET, g e 0.
Eé:lt(e@m?cﬁ@ )ﬁf(Tf_DlR lowmiialt emaltqccque_nce of R and R™ is
e ro | C al,l CyC C,, e roal | cll ¢, [ t
o bR Bt JomEE oo ToRRE Ayt et ROATE i yary,
- e oarfl raciWVor IR aud IRY edken l6sdelier ViKY the iBogen or carbon

6cycloal kyl ,” I ower heteroal kyl, heterocyclyl,

hetost awhich theyzark pityehed form a e w@n@ﬂé}e@wwﬁg{a&@ heteroaryl
?:girng\év anfi CR2A I?&.e rh)}ﬁnsé;!:n? I6REP Qaﬁkﬁ,t Ll ﬁét%fgalm 'ﬂ'}h,l heteroaryl, -
(alkylaryl, -(alkylheteroaryl 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*; and
(ii) ~-W!-Alks- is not ~OCH,- or -N(R)CH,-, wherein R is H or Cy.salkyl.
[0249] In certain embodiments, for compounds of group XVI, -W'-Alk;- is —
NHC, ¢alkyl- or —OC;6alkyl-. In certain embodiments, “Wl-Alkl- is-NHC,alkyl- or
—~OC,alkyl-. In certain embodiments, -W'-Alk;-~ is -NHCH,CH,-, -OCH,CH,- or —
NH-CH,CH{CHzOH)-.
[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 Q)
F, methyl or ~CFs. 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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an optionally substituted 5- to 6-nenbered
heterocyclic ring; Akl is a substituted or
unsubstituted CL. 6al kyl ene or C2. 6al kenyl ene chai n
wherein up to two non-adj acent nethylene units are

i ndependent | y optionally repl aced by -C(=0-, -Cx-,
-C(=0C(=0-, -C(=0 NRLI A-, :O) NRL1A-, -
CL1IANRLI B-' - NRLI ANRL | Balkd0) - RZ

-NRLI Aco2.. - NRLI —O) LI\@Q t'NA LIB -,
R SOZNR -, - O-,

-S(=0)-, -SQZ-, sN

-5-, or -NRLIA- er gi n each occmrrence of RLIA and
RLIB is indepen hydr ogen, |ower alkyl ,;of ower
het er oal kyl , heterocyclyl, ara/IA, het er oar yl or acyl ;

L2 is NRW. - N(RW2)C(=0 @-,

- N( RV2) C( =0 N( RW2) =ONRwz) &
W -; wherein &z | a@gml an Iﬁz‘r‘z, R', R
and R are |ndepen ntIy hnH [ o al kyl , | ower
het eroal kyl, het aY! ; /, ,\]?A‘Far oaryl,
-(aIkyI)aryI, - (@l Kyl ) eteroaryl & acyl; Y is an

optional |y substigutsd phenyl or thiazolyl rimng;, 75 Z

is an aliphatic, heteroali pha{' &, alicyclic,

heteroal i cyclic, aromatic or el eroaromatic i ety;

W th thenpRRZs e k) WwePHikyIoroWerRalodlRy10 n(Rrtain exemplary
wherein QL i1s CRIAI )i C C CRIARIB)tRIc

(@mbua'mgrm:i% (scﬂ:ll,mnsylwkpn NORI D, or -)OR RID

FUBRT" otk el bRl Gl St by XA R R R cure:

azeti di ne, oxet ane or a wcar bocyclicN upzi Q@ is
- (CRI ARI B) MC=C- ( CRI AR HN-N /7
-(L,RIARIB)fc= Cﬁ IAIB)leE rei)g~ I'sS an integer

from1t03and ahl\lnteger oMo 3; and B is
-(CRIARIB)tR'C, 15 ilﬂt i's anlnt"éger fromO to 5

and the attachnent® pdint to RICis through a carbon

atom of the Ric group; whereigg® A and RIB are

i ndependent | y H or Cl.6alkyl; Ric is an optionally

subst | t‘uhwdnrlbnlseh}dmanc lownirﬂﬂsxlcﬂrl -(’,C(Pthg where RS &ds Bydrogen or

br.i dge Ln [ a

NI B e ey T R R e g B3 logen, Jower
)oNGcRir%ha}o Nﬁ%ﬁn efdm lm%’fbb&mmm]i i8 hipiifeges, methyl,

H 4a| kyI LARIB) t (C6_ Ioaryl

- (‘ERvHre euR AeRpEesen, waftt@fl&wl@mé) and,Ry is (3L Fyfmethyl or —

apypone or nore of the follow ng groups, the recited

vari-abl es do not occur si mul taneously as defined: (i)

- 023k 1- X1.- Odimpounds\(Hayizig? -the véteucdtire Rand pharmaceutically

Cl 8alkyl;. Y.is phenyl: and Z is a 5-10-nenbered

cﬁ?FWﬁ Merwg{:gcﬁ;gg@/nﬂ‘ aryl or heteroaryl; (ii) RX

IS hxldrkogen Al og ek, ClLa4aI kyl or C1. pila\k)mkh L?‘z

-W - is -

-~
N
Fﬂ/l,)
N or ST N :

(50) 51)
wherein R!, 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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6al kyl, -0OCl4al kyl, -NHClI. 6het er oal kyl or

-0OC _6heteroal kyl; L2-Zis -X-R' where X is -NR- or
-NHC(=0O)-, and R' is C3.locycl oal kyl, norpholinyl,
phenyl, phenyl G _ 4al kyl or phenyl C2. 3al kenyl ; and
(iii) one of X1 andX2"|sS the other is CRxAvvherein

RXA i s hydrogen, 4baI kyl or phenyl optippal lYTX
substituted with ean(haI 0) G . | al kyl Qﬂj{'ﬁ _
Qal koxy; -WL- Aghd=3 L8 - NRC _6al kyl- > - Gehii16t

- SCi 4al kyl - wherein Ris hydrogen CvBal kylr,

Cl. 4acyl; Y is N, 1.2 Zis a ]12 \rsaturated

or unsat ur Bl dr))car bon chain inB 2NR- and
optionally substitMied with hal®Cl_ 4alk 9‘ ;
C3_8cycl oal kyl 5@ftcycl oal kenyl, d _4acy1, ph Y,

phenyl or phenyﬁth . [0257] In certain enbodinents,

X1 is S wheteddniis16H2 and RE iahyiregenp Haloke, iydosky, CN, nitro, lower
CHand X2 is_S. In certaln enbodl ments, LZ is N4

NHckh lower aiex @t ot haigrepsyb)Rertain grbedioy qqué““ isdydrogen.
ofd-@g% rOZ)DI p ?f%%;n\}g trﬁgr i‘?%ﬁ?ﬁ?ﬁg*’g ruct uWPﬂéceuﬁcany

RYccéptable-dérBatives'theredfRY1) 4 X1 A N S~ \Z X1 L N L/
L2' Z X Nor N (53) (54) wher nq|2514 one of X1
and X2 is S and the other i gyt ld\%ach

occurrence of R' is mdependﬁntly hydr ogen, al kyl ,.

het er oal kyl , aryl, heter (al kyl')aryl or
- (al kyl ) het eroaryl - - NR' 2RY3,
- SO2NRY2RY3, - O) NRY2?§(3 Nhal ogen -CN, - N2,
-C(=0 ORY3, -N( RY2) C(=0) RY3, V\A@g)el n each occcurrence
of RY2 and RY3 is independently hydrogen, |ower alkyl,
| ower h@hfecmamyf ---ar yis a deablerbond,yas valepgy Remmyitse y| |

-(al kyl) bet of Qa1 flg %% 8% ! me HndRig 2 Rifﬁhér%ﬁeﬁ’“ is hydrogen,

t oget her ~W rogen atom ey are

at thatdged, fc94n®, anifro 6 or nRITReIHRSld) eictdroalypbatic, aliy@lic, heteroalicyclic,
[0259] In certain enbodinments, conpounds of subgroup
XVIPFQuptis, o hefrgoarpmphig Mo Yst ruct ure: Al kt N A KRY1

R i T v s e

| owseycledlkyll | 10881 6 bytetardit®y | heterocyclyl, aryl, heteroaryl, -(alkylaryl, -
(alkyDhetercaryl 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,.galkenylene chain
wherein up to two non-adjacent methylene vnits are independently optionally replaced
by -C(=0)-, -COp-, -C(=0)C(=0)-, -C(=0)NRMA-, -0C(=0)-, -OC(=0)NRUA-, -
NRUANRLE. -NRUANRUBC(=0)-, NRYAC(=0)-, NRYACO,-, )
NRMAC(=0)NRME-, -§(=0)-, -SOy-, -NRAS0,-, -SO,NRYA-, -NRUASO,NRYE-., -

O-, -S-, or -NRMA.; wherein each occurrence of R“# and RME

is independently
hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroary! or acyl;

L? is -NRY., NR")C(=0)G,-, -NR"CE=OINRY)CR¥R- or -
CR™RYC(=0)NR™) -; 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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| ower heteroal kyl, heterocyclyl, aryl, heteroaryl,

-(al kyl)aryl, -(alkyl)heteroaryl or acyl; and Alkt is
a O 6al kyl ene or C2.6al kenyl ene noi ety; and each
occurrence of RYt is independently hydrogen, hal ogen
or lower alkyl. [0260] In certain enbodi nents,

ST ot wel 1 ﬂﬁﬁ%@*‘ép Al gy eyl yomai o

Nﬁe&oml}inﬁ‘ublxﬁm& ' X2J RY1 X2 N or N (57) (58)
wherein L2 is NH,

N , ]
NHC( O)NH@FE«’-PY%’FSOW@( }8)1R|n_ot OI[%QE'%IG certain
errbodl nt§ f@f ayzgog —gs(@?"ﬂ@?bzébq@RmR@%m*@%QR’ARIB):RIC )

- XVI | above rogen In certain

ef(DBNOIéHI & —Xﬁt‘Do;dmmﬂmmiss asintiest frobeditd B tds pyitseass from 0 to 5,

:[)r@gie?ﬁ% 1s£ﬂ2%¥l§pt grgppré kgr \glﬁ%frql% %grt%tg{ora& ?;&f&g)oc%(chc group;
6- menbe e Eet gflgh'}k(m ) @_U_mu&k@%gg}a | f(ClRé‘?‘R'QD,J;C.':C—(CR‘AR‘B) RIE

enbodi conpounds as described in subgroyps
| -wthérein Lamommagewwm r@tﬁmd mzs pw indeger SREHLEP 00|

al kenyl al k 1er oal ko ttachment

noi et y & cff t dlgt%gg{ ﬁ@ﬁ?%é aonﬁetheoa aclB en

M{}hﬁp td w’? 'iQ thréhg}u atdafm atofk oNNM\RF‘?ZgroﬁBZthrdh'RR and R
erein each occurrence of Rz' is indepepdentl

hymﬂgmmlenﬂy)v\gr og| glybalkylev\gr ig| g%nw’uo Y| su st\{tuted non—amEmat]c
het ’ t
e s e e
Imgﬁkﬁl&m@dm‘émmﬂ’ iamooaHipeﬂm 2EFRRYR Bod SGNR ), or
subgroups | UH g WAL 1|1 ahoem ol S or (CRIR 10

heﬁ%ﬁ%@f@ﬁ'he?%b@#%l Iarﬁdcertal n exenpl ary enbodl ments, Z

has “one of ovm ng structures:
(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 Cgalkyl; Y is
phenyl; and Z is a 5-10-membered cycloalkyl, heterocyclyl, aryl or heteroaryl;

(i1) R* is hydrogen, halogen, Cisalkyl or Ciualkoxy; WL Alk;- is ~NHC,.
salkyl, —~OCy.salkyl, -NHC; gheteroalkyl or —QC,_sheteroalkyl; 127 is —~X-R" where X
is =NR- or -NHC(=0)-, and R* is Cszjpcycloalkyl, morpholinyl, phenyl, phenylC;.
4alkyl 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)Cy4alkyl or (halo)C,.
salkoxy; -W'-Alk- is -NRCy.¢alkyl-, ~OC.¢alkyl- or -SCyealkyl- wherein R is
hydrogen, Cisalkyl, Cisacyl; Y is phenyl; L>Z is a Cinalkyl saturated or
unsaturated hydrocarbon chain including -NR- and optionally substituted with haloC;.
salkoxy, Cs.gcycloalkyl, Csgeycloalkenyl, Cy.4acyl, phenoxy, phenyl or phenylthio.
[0257] In certain embodiments, X! is S and X? is CH. In certain embodiments, x!
is CH and X? is S. In certain embodiments, L* is NH, -NHC(=0)-, ~-NHC(=0)O-,~
NHC(=0)NH-, ~-NHC(=0)NHCH;-, or -CH,C(=O)NH-.
[0258] In certain embodiments, compounds of subgroup XVIH have the

following structure:
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Rz1 \\ Rz1 1/ Rzl H NHN\ / Rz1 NN Rz~ wherein
Rz' is d, F, nmethyl or CF3. 78 [0265] In certain
enbodi ments, for conpounds as described in subgroups
I, 1V- VI and XVII-XVM above, -L2-Z together represent
a noi ety having one of the followng structures: HN
RZ1 HN\ / Rz d~~N§v1N N H wherein el is d, F,

met hyl or CF3. [OZGEIL I Il al so be ap%@m at eﬂ"‘ochat
for each of thevﬁu»b WIII de 1H’be abhQve, a
variety of other| subcla §p cr al i est)z
i ncl udi ng, I|mtedtoth alsses ESCL? bed

above i)- c Ni qﬂd cl asses, subc s'and speci es
of conpounds ded¥ri bed above an@rift t e exanpl es »
herein. [0267] So ggf the foregoing conpou can
conprise one or asymetric centers, thus can

exi st | wmemoq3s i1sBid of D0r amd X2.ig.S and ﬂieeonhsniﬁsr-@H- and each
and/ or di ast e[ eoners. Thus, i nventive co ound

phafrqrﬁ@eeprczf Wﬁndsa%y therdragsn. alily he roglyl ewfl heteroaryl, -

Iy di I QRT3 d| Yor Y2RY3
{)a?r%{l’fargfl ng@ﬂHoﬂete? e pﬁ‘ t’he ?‘M}m of a m xtsucr)?('eNR R
of Ce:@NIR 4R e halogen, mmoh e@LEAOR NER ﬁ)@(—O)RY"' wherein each
yen, ar.e_enanti op

|Cg ounds Of %eﬁ‘d g o rreﬁt énderﬂegflw]évslﬂr ro%g];‘r,'p? er alkyl, lower
hﬁ%‘l‘f 10heticARy1CLERTDAS1AL@IRDHAMERGE dr@éPBlor RY? and RY?

Further reléfycer%arcﬁf’%onpounds a@ldggscrr bed hergr n

matakémtegother owith niheenitiogen ctomntis witieh theyh aexiagached form a 5-6

either th %fﬁ .1sonmer, unless otherw se indicated.

Th&e Vﬁé}’ To%d ‘H“&%ally enconpasses the conpounds

as[0289] Vi dul certas0 & hBodithefilsaNédndpdunds r € sabgrotp eKVIIL have the
isomers and alternatively, as mxtures of various

i staMepang stryeture:aceni ¢ m xtures of stereoi soners.
addition to the agoXE ment i oned corrpoun per s,;err
this invention

a ses phar
accept abl e errvatrves e conp unds
conpositio NI Sing one or nnr% ound L&he
i nvention ejor nore pharnmac gdlypﬁ@ceptable

exci pi ent s itives. [02699r C%npb'unds of the
i nvention rray be p(rsgpar ed by crystallizati °'ﬂs¢8f

wherein W!is O or NRWI, where RV! is hydrogen, lower alkyl, Cs_¢cycloalkyl,
lower heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or
acyl; and Alk; is a Cjalkylene or C, salkenylene moiety; and each occurrence of R*'
is independently hydrogen, halogen or lower alkyl.
[0260] In certain embodiments, compounds of subgroup XVIII have the
following structure:

01 galkyl » Cscaliyl RY1

HN \Q)' L N \(“/ ,
X1 \N /\)\Lgf

& Rap e

(57) (58)
wherein L2 is NH, ~NHC(=0)-, ~NHC(=0)0-~NHC(=0)NH-, —
NHC(=0)NHCH,-, or —CH,C(=0)NH-.
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conmpound of formula (1) under different conditions and
may exi st as one or a conbination of pol ynorphs of
compound of general formula (1) formng part of this

i nvention. For exanple, different polynorphs may be
identified and/or prepared using different solvents,

or [6J61] er ent céitaih entoddherRo E&eéﬂrﬁptflﬁiﬁs as described in subgroups I-XVII
rec st aI I [ zatl on; by perfornming crystallizations at

di f ﬁl‘lures or by u5| ng various nodes of

|
ggr .%?3%&@? gjleﬁglza% ]?lc%éﬁ%ﬁ’%l y ot %FPO%%S o‘g c‘%%e‘j &P subgroups I-
obKéfIIIlIealbdyp R fogther with 4 taboh heor gReeHNen 1Ak YRS an optionally

?Jgﬁﬁgsdual or fast cooI| ‘3 The presence of
bsterogy V’@lﬁld probe NMVR

of T het ?5?‘”&% 2?1‘5“"%“?%‘@ 307 o BB rerRES 1 ffroups 1-xmm
t e@rhh XNEX VIR abov@eZprsea: d:nhnahml eatkyyl) nalkeyt; OalRHBA £ Beteroalkyl or

%{Hglyﬁe%yﬁfr%h{f{l]dit}] Log] rg{{%?x e Veilme%aggzrhas one of the following

pogtuﬁﬁﬁ-@ﬁs t heir phar rraceuti cally acceptable salts
their pharmaceutically acceptable soI vates and

phar maceutical ly acceptabl e con‘pos:figgg; comzéu RA ng
ORF

oot ond ks el | By e b K o

t hi enopyrim dine chemstry to draw upon, in Negzi

conbi n on.Wth the i,on cont ai herein, for

gui dan c"gh%?f %icp{’regqeroi@é 1\%?“8?’5&@@? Sﬁgrog%d%er alkyl, lower
andkeniyt) %ylﬂﬁé%bﬂbﬁoﬂﬁ@lmﬁ B@l@eﬁn enitfiditherto rZ hilone of the following

synt hesi s of the conpounds of this inventi
ﬁgpﬁaﬁﬁg conpounds cont ai ning the varlous R and R2

subst ituents and L', L2, Y and Z noieties. K0272] The
various patent doc nts and ot heryrefere cited
herei n provide ell\/rrpe

kgr nf o QEBH on

prepari ng conpounds S|n1lar to the |nvent|

conpounds descri bed herein or relevant inter dlates.

Certain cited patent docunents al so contain

| lﬁﬁlﬁ‘lﬂat i hmenmﬂmmhddimeﬁt@,, for eempodnds &0d6seHilsdd Al suBfroups I-XIH

f t t. F
e% rgn m E‘&Vﬁa bl Fo?mggqﬂ%f UI %cl%;ﬁ;mémh%mgcyclyl aryl or
6 hd@fbabl lmoret$2 An3&tiajr efeift Iﬁ%eﬂﬂg%%egxg;g ggge% gpe of the following

European Patent Applicati on

| BCEHWEET onal Application Nos.: WD 97/09316, WO
01/ 32632 and V\D 03eA428. Although U.S. Patent No.:
6, 541, 481 does not speci fical yy disclos

t hi enopyri m di ne e synt hdfi €] gui dan p ovi ded
therein may b . ed to 4CO paf the
i nventi on. [02 Vor eover, “the practitioner | S

directed to the speC|f|c gU|dance ands exanpl es
provided in this docusgnt relating tolyaf] ous

exenpl ary conpounds @ pdi at hareof . [0274]
As described above¥ : e I nveRgF o provi des
novel conpounds, specifjcally conpounds Vi ng the

foll owi ng general st rugg{b' -
N\ y RZ1 R
‘!n’g‘N ?(QN

wherein R? is Cl, F, methyl or CFs.
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L1 " L2.Z R7-~(" | HHV X2 NR2 m and

phar maceutical |l y acceptabl e derivatives thereof; 80
wherein R, R2, X1, X2, L', L2, Y and Z are as defined
in classes and subcl asess herein. [0275] It will be
appreci ated that for conpounds as generally described

ab cqf.taln:.c r i

RSl “HpiRhdi o, SBIBGHBNMAE BeoRRbiubgroups 1, IV-
sp¥iizkd XVIBXAEHI iabowvedds>-Zhiogethfs réuésent ianindiete having one of the
haying the Fornmula (1A): Lt-Y.L2.Z S NRL\ NR (IA

[ ooHoPingsUHctESiot her aspect of the invention, methods

for producing internedi s useful for
preparati on of conmpgy ofy_f.ar nul aeHif
provi ded, enbodi 0 id rret?b xhe

nt
generally in Sch% 'NLGL L1 Y~L tXy-"2Z~-NL L
SN RL N-R2 R, N (1) (1A Schenme A where LGL is a
sui t abl hesiRn¢s fl.ddpmgdyl pnBaFs.s adapted to di spl ace

L ot 1 N R
[ORPIRPT AR 0, B! HodrPliERg! thof oRYEdcH 6 M (hbgroups 1-XVI
S pésstribed dboge s varienic of df—l&r stitul ssed ae o kpacial inteiese tncluding, but not
TR WY (N NG A
el NQThoRls MLBAN diSove AMaGhTRIEAESedsGEM for the

[ %%s (fs of formul ae (%%E

preparation compoun and (1B) are
[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 inndividual enantiomer, diastereomer or geometric isomer, or
may be in the form of a mixture of sterecisomers. In certain embodiments, the
compounds of the invention are enantiopure compounds. In certain other
embodiments, mixtures of stereoisomers or diastercomers 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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provi ded, enbodi nents of said nmethods being depicted
generally in Schenme B: LGL L1 ' 1.2 Z L1IA Y L2 Z\
RL/ R/ SNR SNR (1) (IA Schene B 81 where
LGL is a suitable leaving group and LI" is adapted to
di spl ace Lot upon reaction with

" RRAP 2T S, B R BHTBAE "B i vy o

Selpastel VIR §)0EbREPE, mr@eét%c@;ﬁﬁ melredﬁapmmmg @forimetry, powder
art Exanpl es of prodrug noieties of interest

&-Tade, gramhandlor potber Ligchmiques-es Thus, ¢hm present invention
at y 0 r c ' . .
R

i ntsteraawomemctheﬁie ﬁoﬂmﬁﬁphhathsiﬁnpbﬁrﬁcbﬂﬁd’&ﬂr taRceptabl® salts their
Exanpl es of such prodrug_ nuoieties _include the

f oP %maﬁamceﬂy [egepiahle ﬁw@afegf ARt g2hasmaeentically agerniaple compositions

are n{f’é?ﬁ orchardt, R T. at. at. o (\/! J. Og.
&R§11 Iﬁ 3641- 3652. - NH2 1RR1 =al |l natural,

unfﬂim} al arrSmhemjﬂsew;liv} | NH2 the synthesis of the

F|:)>r 98; Sgﬁ agnsnerd?gil e?wékzeﬂza%&ghe% }l)é%raglfr?'()ﬂ? ! thienopyrimidine
OXM%IIIﬁy&I’Y to AW RBbHKYin codiBinatith wifH the@kdkhtion contained herein, for

unnat ur am no acids For the synthesis of the prodrug
gr Buiganceswesymthesic siategies, priotectingN\gronps, Bad hthévbwatethlerand methods
al . _natur al

TSN TR SR M0 S —

enecﬁfmﬁﬁxgeﬁe Pdtioud R0 Gind R fs0bdlineint § Bed ESMFOUN&lEH Z moieties.
described herein. Although certain ot her exenpl ary

pr W72l nokhet Yasioug atenk deepmenssrandnethes, fefprenges cited herein pmwde

SO 5Bl IR St gl Sl e i

[ nd:cunpt&nids oddseribedritesgin t or trelesentpriathrngdimeset | €ertain cited patent

rat her .. . . . . .
(tJocurrien?s also contain 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 International 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 exermplary compounds and
intermediates thereof.

[0274]  As described above, the present invention provides nével compounds,

specifically compounds having the following general structure:

1 (X1 ] =N
R*—&

—<X2 N.AHZ
X

and pharmaceutically acceptable derivatives thereof;
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variety of additional prodrug noieties can be readily
identified by a person skilled in the relevant art.

[ 02811 3) Pharnmaceutical Conpositions [0282] As

di scussed above, the present invention provides
conmpounds that are inhibitors of protein kinases

e LSBRID R Rhokis Kot herkof Bt ZadBom (FOBFHops tasses and
afgﬁb&&@@ﬁéﬂgs i ncluding, but not linited to
me

anoma, | eukem a, or cancers such as col on, breast,
946275} c, bvwill be apprecinted that, for @mipoupdsoas gewerally described above,

| ynpho neut.obl ast o pancr i c

WEEBHE] T OF RomRReR s i SieEn iy, A0 RhaB She class of
| RURBbLRTY ofP$REAP afteresCiakuies G icRI HRAIpyrifddines having the Formula
conpositions ‘are provided, wherein these conpositions

cdhpri se any of the conpounds as described herein,

and optionally conprise a phar utjzcal |y acceptable
carrier, adjuvant or vehicle. Ijn céftain enbodinents,

t hese conpositions option Nrther conprise one or
nore additional therapef elj}l\s. [0283] It will

al so be appreciated that ceftaM of?the conpounds of

present invention can exi st 'kfé;)free formfor

treatnent, or where appropriate; as a

phagrgceutd Cidtl ¥na®ee Pisphite dlietthe afnvegiddiehaethods for producing
According to the present invention, a

phrterreesiaed vsefulyfon dhe preapration of icompoyads o famaglae g and (") are
Sp 3. bbb ARSI PSRRI 5 Sl

derivative which pgpon administration to a patL&it4h
need is capablke of provi qj_iNTJTLE’ Irectly org. 'ﬁectly,
a conpoundg \o |heP'vvi se—deser+bed herei O ] a/*
net abolite or ™7 t hereof. [0284] As “Used” h@ei n,

the term "pharmaceutically acceptable salt” ilﬁLers to

those salts whi®h are, within the scope of solnd

medi cal judgenent, suitabl egfyundige in contact with

the tissues of humans and |ower animgs w thout undue

t oxi ci there LG istaatuitehle leaving group aed ponisadapied eelisnlace LG upon

and are conpensurate w t.h easonabl e benefit/risk
ré?ch‘.mm Pﬂéc%ﬁ?’fré%’l lﬁﬁea(zgl‘cept abl e salt" neans any
NQER779Xi CinS@thér éibodimbiits, Wneatase of €ompburals afgpeciatiimérest includes
this 1nvention that, upon admnisgfration to a

r deienpld3djpyrimidingnbrdngthefiospld Qg: e ther directly or
indirectly, a conpound of this ++ayegmion or an

inhibitorily active netabolitejor ési due thereof. As

used herein, the term"inhrbrf®nily active netabolite

or residue thereof" nea h aArret abolite or

residue thereof is also an $nhibi tRRT eof a Aurora

ki nase. [0285] Pharmaceuti cal Qy acceptable salts are

wel | known in the art. For ex nz)l e, S. M Berge et
aljpa78escri bget phastiaC eatbectaldfy tee Ciapetidng sadtheds nfor producing
detail in J. Pharmaceutical Sciences, 1977, 66, 1-19

| riorpnshiatesc el for 1ib, preparies (9 compeRRdsal formias () add (°) are
AGESRAAD LB idefits U shidndtRER UL deplotbd bchel P SHime B:

SN LT 27 N
= 4 | - RI— ]
S N/A R2 S N')\ R2
) (o)
Scheme B
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derived from suitable inorganic and organic acids and
bases. Exanpl es of pharnaceutically acceptabl e,
nontoxi c acid addition salts are salts of an am no
group formed with inorganic acids such as

hydrochl ori c acid, hydrobrom c acid, phosphoric acid,
sul furi i ghi St Qb j 1 [ 1

aci ds s‘glclz ngg} g%:]gtsilﬁc acileg{nhg%ai P%naz}éi éggdn%:i%?g cgsgflaé? LS upon
t arepetronovigte thienofl, BdJipyriaddide (Z)ucci nic acid or mal onic

<lobrfy Xt ol e ciSar] fudfba bgming tei
S aéde%ﬁbﬂasllyfﬁdxes@%@ ab&aredhdll Rdwh irPHe Qed Fx@mphs RA k@l moieties

benzenesulfonate, benzoate, bisulfate, borate, _
buefiintgrest inchiphamengothersnplodrugunsisties that ¢int beaattachedd® prizmary or

T S —

gl iuclabe ot dhecanBey SRRt 0 b -NHY| B §of such prodrug moieties
hem sul fate, heptanoate, hexanoate, hydroi odide,
Z-Q%Q%Wféﬂqmﬁé'sul fonate, | actobionate, lactate,

laurgse, lauryl sulfate, nmalate, maleate, malonate,
ne¢ténesul fonate, 2- napht hal enesul fonate, nicotinate,
nitrat®, # eate, oxalate, B BEAEET BUNHELEPs sooBorchack B T.et.al,
pectinate)jpgrsul fate, 3- phenyl propi onate, phosphate,

pi crate, i val ate, propionate, stearate, succinate,
suld'atmawrat artrate, thiocyanate, p-toluenesulfonate,
undecaneabeacdyval erate salts, and the like. Salts

derived from appropri ate bases include al kali netal,

al kaline earth metal, ammoni um and N+(( 4al kyl ) 4

sal tfs,., Thi s I\;anenti on al SO &MY iySiletd P id fiug groups, see

qu ioZayf oh  of rany bas PewHixte egRATWRAEEIRI ng

gr oups of the conpounds di scl osed herein. Water or

0i |R' s 0l-tislkg cyoipaliglionpet sabl e products may be obtai ned by
su@g‘i“QTl'ﬁ&Ptér ni zati on. Representative alkali or

al KaF P4t Aeitesf % sal t s i ncl ude sodium |ithium
potassium cal cium nagnesium and the |ike. Further

pha naﬁeu ically acceptable salts include, when
ap i ake, nontoxi c anmDF besynthetiset \eerprodieg/oroupseer Ez@iA et al..
angjié%i Egtl’,"&ti ons forned flg"?d;%"]:g&??ﬁ't"%ﬁ%%%asuch as
hal i1 e, hydroxi de, carboxylate, sulfate, phosphate,

ni tA-&% w2l ngupheraykaricogtlsf onat e and aryl sul f onat e.

[ 9 ' |

L830) 6 pRLRS At SactlfudlLP R R e compounds
addscribed bérein. cAliponigheertainlaherexempiacpltodnar mejetiab penerate d from

T eva BRG]t 8N ° driod feeooll VAl R dppeiatod tha

| gahrelseviefiivehifon §1n0P fiteldRA 10 be HHARANS HRRe Prdlhug RMidiREGather, a
active agents, isotonic agents, thickening or

eivatiety of addjtionpd predrug muietios xan e seadily|identifieddyr s person skilled in
Igt%rrif:gnts and the like, as suited to the particul ar

di aﬁee 8 desired. Ren ngton' s Phar maceuti cal

Sp0231¥ €S, 3)SPhhafAkdutied]l Cofiposiiony? Martin (Mack

Publ i shing Co., Easton, Pa., 1980) discloses various

c 282k s fgﬁéucuased abos, 2he Prespainmenson proyidey compounds that are

AP o BT B2 R KLU, BEEAIE Al cbbums e

c asefanfor omal rreaghéntess BReisds) diSordére O aRdidohdlitiont tilcladifg, but not
conpounds of the invention, . .
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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such as by produci ng any undesirabl e bi ol ogi cal effect
or otherwise interacting in a deleterious nmanner with
any ot her conponent(s) of the pharmaceutically
acceptable conposition, its use is contenplated to be
within the scope of this invention. Sone exanples of

i gthe j er i I i f
Ao BtPnt e prPeAT Wi dh WASt RSN} domprise, any of the
| @omgeuidsnger desceibedri herginal andi mptinsallyacomprise eai pharmaceutically

serum protei.ns, such as human.serum al bum n,  buf f er s

< ASPAP SR iP5 BE SRR I Cryryh SBOBpg hesg]compositions
OlopRekARSHARIPRsE ond 8F fiopd additivhel iheRpsitid dgess. of
satfurated vegetable fatty acids, water, salts or

ell6283] ol yitewill slpohbesapprestaied Weatseartmin of the SommowndgAf present

hydr ogen phos te, t ' hydr.ogen t .
CYARER B RAE 5y L 350 O YRR B AE Gpropriae, o
MyGaGEdceifidally Sbédptatile defdaitive ithatofp hee@tinganabhe present invention, a
pol yacryl ates, waxes, L . ) L

p Phpmmasentioslly p Acpentoble o plarivativey| dratudesy y Rk sis wggt  limited to,
f 0 u :

o Lo ERERIaUR HErRle 310 B Rers, HUHRANETOeS BF R Pother adduct or
c detivatbeewhiohl upbs adienistration/ &5 apatibntaim wediisroapable of providing,
car boxynet hyl cellul ose, eth cel | ul oge .and .cel | ul os .
adeceor plgeted W%%Qrﬂm{thwste; Xe@@? hireifi, . metabolite or
ex&idiedhigosUch as cocoa butter and suppository

waxes; olls such as peanut oil, cottonseed oil;

s #0284 ver Apinsed leasianthedenm "pharnecsubedlly asoemiakle salfrmgfers to those

soybean.oil : glycol.s; such_.a pr l.ene. of. . -
HPePRirBtre. TFGCIE. BB b SoRE edfAL plgbdh, duiatts for use in
elchiffact HithattR; tisies of o iluh@ss BAd AeRBE Snbhdld without undue toxicity,
magnesi um hydr oxi de and al um num_ hydr oxi de; al ginic

adirHatiqny abefsie: faspensgoansy the likeptagdiake sapymessuRten yéh & reasonable
S bans _ethyl . . D r _toxi
Sttt 6dVA Bhfithienyll) BOAUMELAr HbLR any non-toric salt or
| whit iofamt sstsuoh aasompoindrof dhis yinventioh athet, arpdn  administration to a
magnesi um steayate, as..well. _ as .coloring ,agents .
[ EFtRiERtngs SapaRleco! brediding bR dtety, giotliErify 4 compound of this
f li)eRfibRr a0 thiPSitdrilabavaaRAbsliter 28840 hENES ARC1sed herein, the
anti oxi dants can also be present in the conposition,

ataor tinhipitodlyt ssiveunigtabelite ofr esidus Gremala menans [tigtgy metabolite or
Uses, of . Compounds_ and, Phar.na [ Ly acceptabl e
05?%%9 ql?rﬁs a]'[gﬁfgéﬁ‘r}“%%reograc%%&ae@ﬂ%ﬁ‘%g] According to
t p@2831 €S EPtiarmBoERitAIBN acdep@blendRe biegell Ritgvant! itlithenay Hoe example,
assayed in any of the avail able assays k@r}*obg;sgy t.he L
att MorBerge i #lyi Aescbrpphinraaceutigayn 3oesp ts in detail in J
i iR hi Clol.Mi, L. e | :
e ARied skithldh; | T977, CORTHD, REREAEY FBYich by, reference
oPhhimyactitioally pedptdtde sailts okthe. copfd@nds dhthieinvention include those
\(Ie\gen;bjl ary enbodj nents, conpounds of this i(P ent | onE 1 £
dPrveds Jiony citble AEpania N OB iBRKIF b (SRS ntxamples o
KisRasReutFafif a@ogzgfﬂbﬁé, Ho)ﬁc%é‘i@ﬁ(ﬁ}iti&lg\ia?é]argm’oﬂaﬁ 8o group
aspect, conpoun of 'this 1 nvention ich are of )
péoreduvitty inotganier axids such las igdroblderic wtiil chydrobyomic acid, phosphoric
: gﬁ:dgélilﬁlhgrag{d s i%ltqel ?rli(c! Qc? 81§ with %}(ghalmbcl gci&shs%cﬁ‘gé Iacl:ett% atc%, oxalic

acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by using

—+

other methods used in the art such as jon exchange. Other pharmaceutically
acceptable salts include adipate, alginate, ascorbate, aspartate, benzenesulfonate,

benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, Ccitrate,
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are useful for treating mammals (e.g., humans) or
animal s suffering froman Aurora-nedi ated di sease or
condition, and for helping to prevent or delay the
onset of such a disease/condition; exhibit a
favorabl e therapeutic profile (e.g., safety, efficacy,
an @yﬂbﬁéﬂtdde? ioﬂa&?9a]%lbébn%&r,t Wole TG TEBhdnesulfonate, formate,

compounds o he invention are Aurdra kinase
i nifuBampiss sglugchepiopatsi relysesoptiosphate mghigpptnt bemisulfate, heptanoate,

[ Al - A i.nhi bit -
HSAIE, SO AL N oy e, o
halamrylGulfele0 mafidie, inaleatel ffaldnbfd) nidthdnebill fdnete! 8inaphihARhesulfonate,

enbodi,nents, inventive conpounds have Call C50 val ues
5 PISORRALe, Rt t aleateotoalate nBImitin | BAMealR cpedtinate, persulfate, 3-

co : ' : u I taln.
o PRIRRE \BEHACR0 iRl ol e, Bl Blimr, s,
v atanteate Sthzécyahdte,| p-tolaetexilfomité)eindeohriie Bmlesate salts, and the like.

i nyenti.ve conpounds have CehhlC50 values :S 10 | M In
cortll feRtas foan BBRRORBAIEs basehvisry clkalhmsialg allilive carth metal,

Clhihhferfim ¥&d NEE;3alkyD., BMs. I1hi ffvbAtidh 8&(?%visions the Quajernization
enbodi ments, inventive conpounds have ce o valu
5 plany basicaritregen-contaiuing ghoghs wf thescompoueds diseosed herein. Water or

conpoun have cel Cso val ues < .5 pM certain o
o PR o EiRsacle RARERT T8 R Red, dCopeR oduaternization.
v aRey8sehtalive Mialibr @BEaliak Bargh RRfal gﬂg&ggbﬂﬁ@ Etiut MM, Vfotassinm,

conpounds have CeQ C50 val ues _ nM In certain
ot ¢AdGivEnEeaResie.sand; the dikei Furthes pheumagsutivally actdptadBosalts include,

T T T p———

c eformed usihp eourstetiard siehitas halide, dryidrosede; enfboxylae, hevfe, phosphate,
Cel.{{ I%O ga\ﬁ?l ues 5 300 nM In certain other

erfgatenioneralky! syldonats and-aphwidenatehave C(r)ul CM val ues

< 10286} NMas| ReGHeaibdvO RE HhEHRRELE ' yve ..
cc_)[n'pg@nd_s ﬁayg Col CSbgVQ’VtEFL?]eJS <_gii%%nkacc i;ggg‘g%b%ﬁoﬁ}%?ns of the
ariyeseat iavgrdion, addittendilyd compriséiea t pleanaeentically acceptable carrier,

| LNg 1 it f A - medi dj _
o RSN Br LSRN Bich! dh.h SRR nb 0 R op Bl <PhysR&) dituents, or
efdthat ligid aehidly, dipeftisidBPQUAMEnsiOh AdsDRBFARCEMiveCaehts, isotonic

acceptabl e conposition conprising a conpound to a

s ASPHe thickening or eFaMsitying pgentse Preseryativiso solidebinderss lubtieants and
pr, ' j . ' "oaf the | .
CORE R 4 A to¥le Machilar Kok ot SR M Bted, Remifion's Plrmaceutical
| SScidmats, Siraesmith Efiftion; By &V f Miartin @didkBotdishing R Edgord, (1., 1980)
Sﬁj\ései%t of an Aurora-nmedi ated di sease or conditjon.

THES ﬁ%omsar?a”teéﬁp g5 j i sformylating g phymageutically acceptable
MRbHRdsiRbnd 4 i ' i et

o iond A oD i R B prePRlL B (RGBE HRioRE i as any
efcprysmiioeal foarrier reediumgis dncdrapatible mdtht the compeundsyof e invention,

ey S B o i
ddpleftfioNd nidfindr Witk RAG IoBtFer cﬁﬁ@oné’tﬁ%% Gf i ﬁlllarﬁl%@itl’tﬁzh)‘gf‘ acceptable

of the  subject, the severity of e infection,
p&Pmpesiien, 1gdgisatis conismpintsl tof beavmthin thersaopeoof, 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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and the like. The conpounds of the invention are

preferably fornmulated in dosage unit formfor ease of

adm nistration and unifornmty of dosage. The

expression "dosage unit fornf as used herein refers

to,_a physically discrete unit of agent appropriate for

t hBYdraggn phesphafep potepsiumehiydrogennphosphateyisottinst okidride, zinc salts,

h : L. daijl f ot d
anesta S ol ) oS OIS G b, Popacisies, waxes
d el ykthiylene-polgox vpirdBiehetos Yol yihdts, Wobl 'm,f %\!g{atxlé gsg&? as lactose,

of .sound di cal judgnent. The specific e

dodRe9se i SHespses sirghiss sPeiupseorp starenandpotatogsariisnoehisldse and its
defeaRnak ddfly tQ i ncludi n he

di sor gtcl;r‘begéglicﬁg%?{ eat ed a{Zog)é %ﬁgﬁl’g é;sg'ﬁlf’f%r eélfyqtct‘?gdose and cellulose

diaseipise powiltred tmgadauitt; ynadf; geleing R icﬁc&i?ioe?g[jﬁ_%@?' ﬁg co%%aebutter and

e d. the specific conposition enp

bggég%éf’gh?'?xe@e ﬁﬁ? sHchrpspegput eibcottansead otl; sdfflower oil; sesame oil;

palive dil; cbicoil bt | [y IR Le

admi nj st fat i (; n, a%cgfbreaa]?gmo?bgé%%l{cﬁg P r?)’ ﬂ?‘ﬁeegé' 6%10?trpcgyethylene

C(SHiS@U rigters mplbogseethylt dleatd Landtéthyl lafirated Qghrt fba_ffmﬁﬂ 'ﬁgents such as
Wt e

d iNn.combi nati on or coi ncjdental v
spheﬁ‘g{ui?éuf‘g'ﬁgh&;n‘%%’b‘ﬁ% g AtHogm hydroxidet alginic geid; \psirpgen-free water;
Kisovomic Balifee RiBgkr's ablutidh! Sthyll ro g ' " S .

useqd herein, neans an ug?ﬁ érrttlalrl a%?g‘?érq}é%ﬁggégﬁrgr%r#’}gﬁr SQigions, as
nY&t $r SHSF A9mytoxic repmpatible0 Riuicartt esuphn aas ek i ladty! ulfate and
a osi tj.ans. of, t.his invention can be .
ag?ﬁgﬁs%%é%?%g’ du‘i’rr‘{ggsgsa (alogpﬁ &geﬁﬁi Fripasing, agenis, coating agents,
r seectdnliyg, flrroring andpbifuminghAgents, prRENBives and tioxidants can also
|€etrava LH&H ﬁ’E‘RI nt.raperitoneal I’y., topically (as by

PO EFET IR ChigRpytion, gecordingdy thejiudament of the formulatir. or
NEI28Y] SPIRe H&rnl' ' n th everity , of

t he i]nf ecti %ﬁﬁggihng td 'F ég?igg.gﬁﬁ}ggg%@iaﬁc%’mﬂF%ﬁ ions

t gs%m&ﬁmcbﬂmme invention may be adm ni stered

terally at d leyel s of about 0.01
0 AT BT o B o i e
rayéayed tin aabmﬂth@ﬁvﬂ%l%gassgfasyﬁﬁ{?%&grtthebﬁg‘f Pl i géompounds

taln the desrr

qﬁé one or nore tines a

{a¥ing Jugtease whibiiory, activityo SForl axauipit, divs ssyey frayriw: éadiular or non-

QeBhlaf FVHb ot &bk LaC nhut . are not limted to,

phar rragﬁghit%?g f*rggl%:l %té{g?e tlé]br?u gP‘f}ﬁg‘:@%e&?‘oewl si ons,

462900 onk cenmipensinphsy enshodinentanebmpdunlis Bf thid invention were
the 1iquid dosage

Ltien.to the active conpounds,
?gsgk%d ﬁ%&he’%ﬂﬂﬁ iR b Progq}ill kEyses, mormaperiicalieduiarat he
#2913 uc TR, id Bhe SHRIPLEM ﬁroﬁfmis%beg#ioggw l'%/the%t'csbf particular

sol ubilizing agents and enhulsifiers su
&Tt‘éféﬁdn‘?lud%gpﬁmwmchal cohol, ethyl carbonate, ethyl

ac - L cahol , benzyl benzoate, propylene
gl %%fn?llbf&gg%{oépgﬁgasgpycol , dinmethylformanm de, oils

(irexhﬂﬁtttheubiﬁtyto%bﬁm@&d,ﬁ@s&undnut, corn, germ
olive, castor, and sesane oils), glycerol,

; etfFamseiubien freating ?amags {e.gp dugemb)y be neinglly ﬁ@ffém?@ @rom an
at Cl.da- . sor bi.t.an, i xt.ures thereof.

o) HoRAShELERN sl oF Sl o For Delpite i ovavestor delay the
al svsdt of buuden dishase/ediidsticnich as wetting agents,

erru%%ibfyi g and suspendi ng agents, sweetening,
¥ | S5YPItAgavorakle theranguiia (et &, safgtp 2963 acy randcstblilig).

_ . | torle inieet ol
[g,rﬁ.%]ar a4 @BRain cHboditAlHs, Compotnds 5f 'the &%ex?tli)onear%quﬁ%#g kinase

inhibitors. In certain exemplary embodiments, inventive compounds are Aurora-A

inhibitors. In certain exemplary embodiments, inventive compounds have “UICs,
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ol eagi nous suspensions may be formnul ated according to
the known art using suitable dispersing or wetting
agents and suspendi ng agents. The sterile injectable
preparation nmay also be a sterile injectable

sol ution, suspension or enulsion in a nontoxic

PRAISEY RIGY |1V 2GS SEKAR lofhet iehitRAImEtts, SRYSHRINE cofrPounds have “ICs,
exanple, as a solution in 1,3- butanedial. Anmong the

avdugs 2075 udb hinc¢eét§inaﬂ'@rfs embedimentsy aRveRtiye sampawIdsyhaye “'1Cso
N , o o _ _ e
Yl b oBP Sl Pt ohOdimpn dnrAily BB have i

f yataes @idSsuBT. e ht odvan biten ehibpdingitg isvkntise zompbuweisthave “'ICs,
suspendi ng nedium _For this purpose any bl and fi({eﬁj Cell
ovaluesars 10ehMupfibgertain REten gmbgdugsith dnysatiye cempgpnds have ~1Cs

dlrﬁ é(scgr?i.flz@g. Hce?ﬂagﬂ B{hgp em%@&fiﬂen?sc iiﬂl&nﬁ% IEo o Have C"“ICSO

acrd areu preparation of 1njectables. cell
[ 020848 <TH e Mnjhe cemdih eotlicrremibeatiments, daantre sorepounds daye — 1Cso
for exanple filtrati

b on through.a .
ERNGS 23 Pl Pt pbpRiiRp, iftsaier sompgunds have *'ICan
s{ahdd k7] H128e ?%@mh ik Cerhidine M, SivehtiveScdBpdihds have “ICs

conposi ti can be dissolved or dispersed in Cell
svauéd € 808tev. I certain othes embiotlindnty, doveative cawppunds have " ICsp

pri,or to.use., [0298]. Ip order .to prolong the effect. of cen
D155 o 0. o et ol <roivSief, Stk OB nabt “ics
deghéseh! 0t MS [P veridie oS efrbbtipients, ihveatioe epepoendsrive “ICs,
subcut aneous or intranuscular injection. This may be

avaluesof i 30AanMbin certain othep ermborimgnty iBvenHEe spHROURs have “ICs
| - - .' Cen
St 00 o, P DA Bt BB o Rg oollpbie pave *1Ca

t ldested@0addIupon its rate of dissolution that, in

t y .depend  upon crystal sjize and crystalline .
Byl e ot B R PSS bl e sevecty
P& &l %E’@l’h—ll%ec@gga Ris84se R o @ifBR Y8 Prdvtied dotaprising administering an

acconpl i she di ssolving or suspending the conpound
i effentivoi dmewti of e. camgovndabl & pbpmacewiodly sceeptakle ggynposition

Lﬁ?r m o mé%ﬁg;%ggf@ EP:;!? gubg%%ﬁli'l glggd Herdo?® 1§ QURGH WhtloBiments of the

pPreydn Cinveigido lay O teffeolived eumdoapendi thy ¢tpaporntieor ghivmatutically
conpound to polynmer and the pature of the particul a{g )
pesicypableccopmnoyiion it Hat pareuntpfectiy SRIPAIBE O SSTURE e severity
c 0 -hi od X oSanositi

[ ﬁfg%ﬁd‘él]%g?-y ort ?oggste Eeg{cs?'[ gﬁ%dlﬁglgw ggéan y roﬁg%g)a?‘ Dep tosmons’
| ajcordimd ke the nraticat 6Othe @mresentlisventionpaeyp dbebadministered using any

AP BR  Srte R PRt SHPUNE T ARGy TpSsanin the severit
[ @D Ao ARRSH btk @ Msch @ off EGrictio?” THE $xB&! amount required will vary

adm ni stration are preferabl supposi tori es which can
biropr supject tb bjentxdapgnding oo dhp spesiks, age, tand generekeanidgipn of the

with suitable npp-i.rritati exci.pients .or ge s
cibAeon At 58ty i thg intep i, b paEuRs, ol i e b¢ Efinistration,
SAHIANAS 1ike TheEmpiih&dofah€ irfehtish &k gme&aeryt fohfitilp@dadh dosage unit
but 1iquid at body tenperature and therefore nelt in X
t foemyfor easmob pdmimdtratipn sad miforeity afsloszase Therexpiessiope dosage unit

CARRR e D AR i s PRREHTOL &R B O fepy gpproprine for he

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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powders, and granules. In such solid dosage forms, the
active conpound is mxed wth at |east one inert,
pharmaceutically acceptabl e exci pient or carrier such
as sodiumcitrate or dical cium phosphate and/or a)
fillers or extenders such as starches, |actose,

S UGSFOfREtor inehithly (PRI beiff Gredtel] a‘hﬁcﬂlé%%nt? Jof the disorder; the
bi nders such as, for exanple,  carboxynethyl cell ul ose,

aI gichuite of theespecifie, cqmpoymd nmp;guedbﬂmﬁpn@ﬁe composlbere employed; the

i oy 5% el s et 2 s e iR, O g iy he e of

c arahlﬁﬁﬂk&anmtrmte of ﬁdﬂlﬂlﬁdﬂ@ﬂm Snd &b of aicﬁbtﬁblﬁoﬂﬁé §pecific compound
certain silicates, and sodium carbonate, e) sol ution

r eteHRRIPYES Aok Avtation of thes trpatment; jdrugst 9seéuadaommm°n or coincidental

PP Bt BN iy YRR SRTIBPIS o woticn

ancrtg| Wherteﬂm fipenieat e as aded heftin,abéams iaﬁmhﬁnéiupﬂ&fﬁﬂoly a mammal, and
kaol i n a ghﬁ ntonite clay, and i) lubricants such as
t a/PRost praferably, AMBIht e, nagnesi um stearate, solid

PO 10 ) LA o 4, pyeion an v

and@dminikteredt hte dbmags f andm othgr absimatonprailye beefallyy i parenterally,

e B B et PRRpeiaoely. togjealihtas by poHders, ofotments,

habel dfdps), GﬁlcﬁE*(QIs'aﬂ AR Ua8A sFlﬁiynSr ﬁiéQikee&&ieﬂﬂﬁlﬁto% A€ severity of
| actose or m |k sugar as gh nol ecul ar

weiﬂyhtn fesstopdieing @n@e@uy@@ngn amboﬂn:aents,ktbe compowsisiaf the invention

. GBS 0P AT RIS b 9L mos o

suabmassmm@:g and @edferably fnd aboltiel xﬁg&glta gﬁ)oueﬁi nkgfex\of subject
t%ﬁ {Jharrm eutical fornulating art. E‘(%Qﬂ‘ﬁx
o pbPBREPIERF BETHAT: AN EP RS alRInoobkHR ggrapeutic effect.
Of [(R298P NP OSH icP&bsBB@forﬁm@ ¢ difl a%ﬁﬁmfr?@or@ﬁﬁ:luﬁ@ but aze not limited to,

ingredient(s) only, or preferentia In a certain
paphal‘macclltszallmt acteptable tmmdﬂ;lqnso pmlcmmnﬂdy:,ons n salutie;hsaymﬁpensmns

e etandERER. T8 R B I 0 S ATBES il ol 4By fprms may

coamﬁantmam dilaéntd cEmfidndy uJeMﬁﬁ‘ tli@ﬂrt @hélzpasb Fo&RnH& dvAsr or other
fillers in _soft and hard-filled gelatin capsul es

usfHyents; selubilizing agants 2yl erawlsigists sieh g5 ethyk algaholaisopropyl alcohol,

oLy A, A8 e R S o, 1.5
M butylena giyroll| ditnethylformamide hoitsén garticotar, &:()%Donse}@'d g’t’bﬁndnut corn,

as not ed .above. The solid dorsﬂ? fornms of tabl
dr%&f%s live, <Gastos, ang; | sesame, il gluipesel. ¢ firapy ofurfuwl alcohol,

ﬁﬂ?étﬁ?‘leﬁk ’gﬂfc%féa%ﬂd“ﬁ&e( aa@ﬁl it bB sGin %dﬁﬁb&tﬁ%§ thereof, Besides
coatin ease con 11 ng coatl ngs and ot her
c olmeit d@}seme,l the lorad wompositidns cah alsoimcdude arkuivantscuoh hewetting agents,

gy 3R 38T, ¥ B Bt et sgonts,

as[0296Y OS dnjeb@BleOSRefiatihdl ¥br AualpISIOSRYE: f Ajd¥RbldBueous or
aI SO conprise, as’'is nor mal practice, additional
LAeaginusssugpensions maay berformulated) ageording to. the knowib kgtiising suitable

h | d
EE T T T —
ofmappdsd 68, a tstRil€tifjeatable Pioltfon, tstigpeﬁ%ﬁg& eﬁlarsm ¥ nontoxic

-al so conpri se bufferlng agents. They may optionall Iy
cAraEeralparqoeyiablg 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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agents and can al so be of a conposition that they

rel ease the active ingredient(s) only, or

preferentially, in a certain part of the intestinal

tract, optionally, in a delayed manner. Exanples of

enbeddi ng conpositions that can be used include

pol MERlel $ixed YIS iR %Sﬁvéiﬁi@nW&ﬁFlo§9d lé.@%os'ﬂlvéai)%?gﬁ?pegding medium.

forms for topical or transdermal adm nistration o

conbeiuiis pirposs psy blandrfisiedroil canl bel emplayeddntlsding ayntbetic mono- or
.ot i ael wd [ution .
" nndelycprides, T AdiHOn, Tait RIS PR A OISR re; 158 df Ripeppeparation of

und@jectdbidsl | € conditions with a pharnmaceutically

accn%(%t able carrier and any needed preservatives or

buf l02PEl as Theyiniectahle formatiatians eah enpteritizednforn example, by filtration
ear S . - s . : S .

boi BEOHRCe AR BB Tyt B By iRoorRRiRb A icRiig Myents in te form
Addoft dterlel solid dolgpositidas Rihich tanctd digsolo@nbedidbatabint fixrile water or
use of transdernmal patches, which have the added

advetRerRails Apstable asHumpHOF B1Ysed del i very of a

co t A6 C Q@E . .
by rtglggglgl v%%rqgﬁ%olg% ?Jr}g&%ae co?‘r%jg]%[gldi (ﬁqug pr og’é‘ﬁe‘m” s
mediftem deshizble po i dow ethieaalsserpionasf ahe cohpousddrdm subcutaneous or
increase the .f]lux of the cqnmpound rqQss .the skin. . .
e ADES<ULR BIECHeR TP Al U5 e ok i O figeid suspension
COTYfTcYstallifle GRARbAMGUs Hateidl Hith PE6SWRBr sd1BbIBATNAL e b absorption
a polymer matrix or gel. [0304] "As descri bed "general ly
abc¥dhe compeownh thendiependst upeni itswatet ¢fodissohwianstbaty fin tuxs, may depend

i nhjhi t f.orotein kinases. In,qne odi nent he .
com?%bng@aggaﬂg% oaf@ogptg* g‘?mi’ h nggz[(jy’oﬁleng?%d Absdiption of
Aurparentdthlips editisteietlo cbmpamsll tHHA, isM 4daoniplivhednbyg dissolving or
to be bqund by any particular theory, the conpounds
anduiRsAgng theopmpeund Jnpn | qily velicle. itgetftemef@pw feras 4§ made by
or ] V. 3

i SOFERE MR e EpeRiBricke & hcithBaRin HEARPlaAR pofYimers such as
i mpioiyd aatislg-natyglieolifies Pependingpupmintthe ratioosf codipeand| r polymer and the

When, activati on.of, Aurpora kinase.s inplicated in . a
pa e of e attilar Polyer (SmHlovedy A S Al conpaund Teloase can be

di £6ag6lled: Bx@hiplédof Stheilhid@EHRIabEYoleR: MBS BIy(S%hoesters) and
to as "Aurora-nedi ated di sease" or di sease synptom

Ac ®ebdamydyides)n Dgpot indsctablg formulatipes apsr alse prepareddht ensrapping the
prQyi . : 40 senin h .

o S 5 0Bk 53 Vi ey s
acfe2s9i onCofnpésitions: Kirnaseal Sori npkinabt edininistiafi®n are preferably
di sease, state, [0305] The activity of a conmpound. . ] .
ut SYFEASHORISS Whick cap permrersEedaly Biking thsr eompayrde of this invention with

| NBERIHIOhon-Fiatl °r A gpgé(tﬁg of E‘arﬁ{erta &gch wc%‘}?\sﬂytu %gli, 1bB1yRthylene glycol

cell Tine. I'n vi says I nc assa
debernsuppositdrybwax owhioh asé tshidd at aenbidm Sipimpesahat itmb liquid at body

activity or ATPas activity of activated Auror B .
At g (R Erfore el i rdcsumar VAGUIN FMbGAEslease the actve
abkbbib¥uaf the inhibitor to bind to Aurora A, B and/or

C. Inhibitor binding may be neasured by
r atfi3®0hbel $olitydesage ifermisofor oral pdiniwistrasidni include capsules, tablets, pills,

anbP RS Ermg ot B o 016 ke G soive GORJRuSE is mirca

with at least one inert, pharmaceutically acceptable excipient or carrier such as

sodium citrate or dicalcium phosphate and/or 2) 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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bound. Alternatively, inhibitor binding my be
determ ned by running a conpetition experinent where
new i nhibitors are incubated with Aurora A, B and/or C
bound to known radioligands. 90 [0306] The term
"measurably inhibit", as used herein neans a
r abl ' | Wl agar—agar,
EARL B HriURnar saltlal Rty o Bschrting ol Ydhes agar—agar
Avdleim darbBnategdpaatookiapiacs starch, algirdc atidatestain silingips and sodium

conprising Aurora A, B and/or ki nase.J n the absen
ofar a‘laEPsCS}rﬁ%'élPPPd'ﬁtar{%@SOaﬁemPh%‘c ASnpar mfi\- t tz?ne celerators
ﬂklﬁ:‘ﬁaa%equﬁémaﬁu LRRoTRR @nfsbungl ) tw&ting agénts Waeilas, for example,

erein,  neans ‘any di sease or other deleterious ) .
ceetgll slewhol mdiglycerohumanasteasate, k) ehsorbentp sugh as kaplin and bentonite

The terps. "Aur.ora-nedjat ed.di sease" or . .
"l ol i BEEHR it 15 N SRR safs Jaenge L scarae, sold
Ogolxetﬁﬁlféﬂepﬂfypbﬁatsoéihﬁ'l ddrfN bdfRs A Hiig@ts¥etiereofi Ihthe case of
a urora inhibitor. Such ctonditions include, wthout

| capisulas,itahjetvaidopills phe slosage forms Fay RlsoAompsise PR pring agents.

C . The,.term. " Auror as ' [ .
PO THEu SolipgslioBs LA Ref ok 57 3tc, b SmBRIEN as fillrs in
ceortlbid RArdrilled eRES dapsuléy Gdingsuchrexciperits asdactase opmilk sugar as
a role. Such diseases or conditions incl udg’,g lwé;ﬁg}gt lid d

| welltaathigh, melesuler svaighthpolyethylsne slyeatls #idelet solid dosage
[ P08 1of eapithd | it dafi® s Gt coati
ago pﬁgrt%gic%édt#%ﬁgg’y&%g@gg ﬁ%%g%oén%gégi ti or?gﬁg?é? t he Cc_’a s
pasd eshells Ngeel | 230 emdericheoatingsoyed other ovriatings i well known in the
t her api es,, at is, the ounds .and,,phar maceut i
Rt &ﬁﬁB‘é‘F”PF% A8 ABRY iy CpihmAlE coplath op cifjfig dgeonts and
CORFUhEBE! ¥ W Edinpilion thad. they réleRse thee BétiveOingdiitern(s) only, or
nore other desired therapeutics or nedical

pprdeohiiaily, iffleceptain pastipfthedpiesiingl tiagt optionallyy it delayed manner.
E:E%%rnﬁlgfe. Il'g ne%?sbeega‘lrd%g\%a n#ﬁt?%keﬁﬁn%%gmeg%ég% uﬁhn({l’ude polymeric substances

C anP aakd.| $6130 edbmbbstidrsbf & dirhitertape ntaycdsabel employed as fillers in
procedures_and the desired therapeutic effect to bhe Tk

b9 abbiard-fillpl (2P a6ncIPBHCS YRR Sl IR 23 gtose or ilk sugar as
t hESh ol iy AGRIENEcI9csls ahd B8 184l ect for
t%@g@d, sort‘:]lgér{.q’??1 r pexarri'r’JI e, glgﬁ i nventi \?e conpound
mi308k ad¥he astier exnpamds car alsd Pe i mHcTarRRE syl with one or

used to. treat the same disorder Qre the aghi eye
ATRrEPapa Eepaed abgve ThEapid bR Tati Y Bk BlgR capantes,
eblIRCIR) graomIdisast Ebepx%}:ared&ﬁdi toatings ahd elicAlsauth as enteric coatings,
agents tRat are normally administered to treat or .
praeasntcantysdling cohtmesdrad ather coptingsnrH i kg9 wiaie then Biyggmaceutical

ag " ropri ate f.or & ' diti | N8 admixed

o S R B b BB o B kS i

c heioit hesanaiet inertaliRiehs swh 4t deeroseriattosgponktafobr Suchy dosage forms

agents may be _conmbined with the conpounds qQf this .

i ANl nCarBapEsce AS ISHROTHA Prgetche agﬁlgegﬁeglﬁgﬁe}cisaﬂ@a than inert
es, of P B . eRdSsdchal ium stearate

A e e S e e

aged inicreferydiailipe estulose.i Invihatcasmof capisulds, wbletseand pills, the dosage

r ?grlrnostrqulggraaﬁ)go g&rrr}pggé bgffgr?r\{g gge%gg? lﬁsejr n?%”gﬁién%ﬂir aé:toln&nﬂ 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

substancess and waxes.
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neutron beam radi ot herapy, el ectron beam radi ot herapy,
proton therapy, brachytherapy, and systemc

radi oacti ve isotopes, to nane a few), endocrine
therapy, 91 biologic response nodifiers (interferons,
i nterl eukins, and tunor necrosis factor (TNF) to name

a {€303] hybesdgb€sring faﬂdJ#ﬁdaY OF eh&RYmaPaARMhAHEaAon of a compound of
attenuate any adverse effects (e.g., antienetics),

anffuy ientign dpclyds QiREReRthcPasinsy Creamsy Lejions; gelsugowiders, solutions,

but t dhhm] ed.t yieali ng. dr : . .

( ne%rﬁ%r 1et am&n gr ?ﬁ?cglﬁénb&g%i F&w%/ g: ?%‘Bﬂ%% h%imaS%‘,”‘ed under sterile
?/bbtpmhﬁm,witli o phamhaeticaly hsepabl dahgér and any _ngg:ded preservatives or

thotrexate), puripe_antagonists_apd pyrindine

arl\m/s‘ﬁ%?ﬁ A8 fray -f%ﬁ#éﬁ%t%@ﬁiﬂa@? formmlationg eardepps, and eye drops are also
CybttéBplagd 43088ihd AR1HR) the B i ée%g iti

(Vi nbl z_a\gti ne, Vincri stlt%?lne? %Ph%?gl?%llgg{é ?%1 fqtd%?é)flfl,ly’ the present
podyphiydrl coutempites Bhepusd dd, trhnsdonhal c patchebp pohiek alive the added

ot 14 ufep &1 ot ordinz Sarialled dsfiTe ofch comprmgeia (B behs Such dosage
( Gozidk @hh Be m4da bYORIs3bIviby %rle(i!lgpe@’ﬁ?ﬁ'g(tﬁ@ E%Q&Hagﬁmg}m pRr medium.

hor nones ( Tanoxi fen, Leupr _ Flutam de,
Megbsarpién enhanessy ceam\alse be iuseq 66 increiss dheflinoftbs compound across

CIBLIBO 0L 06 ¥ b TR IR G SR mombrae
Seret digpiding-the cd:ngﬁouﬂdl”iﬁ apllyrher aRixetgel of which are
I@Sﬁ%al nco:&grate by reference. See also the _

i | Afrficssrined geagrally abaye, theyeermpounds of the invention are useful

( iaWikMabitdts h d 004, a Lni stration
(PRI o o el e Ot B, TifiBhE B BbipRflds and
draggepoitms Hfithe govéntimr dreaturerd kinag! inkibitosend thGeewithout wishing
epndix). .[P310] O her exappl es of agents the .

ﬁﬁﬁl ?t%‘%’gd ogytff#ys P‘?Wgﬂf“f Pty £ sEPTRROUNGS, 1414, €gmpositions  are
Wi daftidulee [yu gk ful ok N@edtirlgl 57 1ea8dn) e %EHE;FBP al®¥ease, condition, or
Al zheiner's Di sease such as_Aricept(r) and
Exisardst (where getivatiaanefAntora Rinake isiomplicad de dleedisersh, amdition, or
L-q; C ' .ent one,..r.opi.nr.ol am pexal .
oy R O 009 B e ARRYT B8 o el 3 Bl ciseas,
amandition,ner; disepéert thé aisshse abhdigiollibt dibileSalagr DI Be referred to as
(Ma{]fsuch S ggt a interferon (e.g., Avonex(r) and
Re BYFQrAygediated, diseass’r gt disgage sympioam: Asaerdinglydn maather aspect, the
f Presatlif i nirdefthe QRS -
| iR gty 28 MBSOy ) DO o oHRRIY B s,
r cepsitiom or desardeguehereaandiviatiow pé Aivtlara; kinase is implicated in the disease
arﬁ]lta'k-i nfl ammat ory agents such as corticosteroids, TNF
bffockers, 1L-1 RA, azathioprine, cyclophosphan de, and
s 0305} al AP MtivitpINL EBABbA P hdi1iAA in FRYRATHBA"E 98! Afora kinase
agents such as cyclosporin, tacrolinus, rapanycin,

Fenernbe assnead in vitm ér vawooersin a cdl lineodh eimd dssays include

c i de, - azat hi opk i nd ,sul f asal.azi ne;,

_né%rL t p%g %%%&gpf@?@ts &cﬁf Sgg%fc@]FyP%ﬁB]F?rﬁ%g_f”é ragggxty or ATPase
| adtivityt ofr getivatiO Avidord AL, B andlof (3T Aeeftafo PRl assays quantitate the
C%{H/,ul sants, |ion channel blockers, riluzole, and” °

aftHtyPRy W dabikiten to dund &0 AsgenatA, Bomd/arrQathkibitor binding may be
Calaps@ sty il sich as. a- bl ocker ACE . . .

i nh?gbl tortg),H 3‘.‘%‘9@?@% tr%l’f%t ra é’?,%}'cggﬂ ytﬂ cﬁ% isolating  the
binbitiie r/ﬁ,urcﬁ'ﬁ A, B andisr Cagemplexf ffd det@atihing thé \WRount of radiolabel

sease, such as . oL

d’lboun?l. Alternatively, imhibitor 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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corticosteroids, cholestyranm ne, interferons, and
anti-viral agents; agents for treating 92 bl ood

di sorders such as corticosteroids, anti-I|eukemc
agents, and growh factors; and agents for treating
I mmunodefi ci ency di sorders such as gamma gl obul i n.

[ 0B036) TheTm Rt tniRbsuasisly iR, A @deaPRitih ﬁae%ﬁ@&tmcasurable change
present in the co;e ositions of this invention will be

nOTHARETR Ko anddordmsekiYity Pt eenLd smple wampyising said composition and
?ﬁg}zg%rétat lf\g %aaﬂoﬂ?la #%gsz{gﬁ: 3N e@PrU)a.ienZ %ﬁp ehggmprising Aurora A, B

Pr a:ﬂdafoﬂﬁllqnats«hm mmhcaéfﬁ&dbbh@ﬁainohhef apeutic agent
presently disclosed conpositions will range

in
fr out o ARy 1aedizing diseasat Oﬁoﬁmm;m@ch@@d@ndmon as
in 0 I

o SAMERP B MBI okl B8 £ s A
t hkgowmve playom rale. phisr taame UtA o@rd-ynedtnepditbhe” or "Auvrora-mediated

Lti,o s t her eof n;ﬁ al so be incorporated _into
?n]%tos’it $0 mspan dhose; ée%?waqwémow rte# &5 alleyiatedeBy treatment
Suﬁrhh% B i
o7 SR8 AORL BBy S6Lh b Son BB, ARG flaion.colon, bres,

pr semach, jandeyvariam camqqr afiee teern S'dymeorn;mediated discase”, as used herein,
conposi ti for c an i npl ant abI devi ce

c oﬁrggarl}ssaln Sgasc?o?ﬁ? %’fer{oﬁén%" q"f‘ﬁ?ﬁ‘?}ﬂ BhichAurora is known
dewmcplapadolee Feh |d1§x‘,as%b Q¢ @ondittbrisn&lhas SeRhdR dimitation, cancers such
subcl asses herein, and a carrier suitable for coat i ng
sa#ScFOﬂQPp‘F’érhl’%?éF%aﬂ@éﬁdl ce. In still another aspect, the

pr [ jt n n v

CARRO8E i o VA AEE v Eodte Rt mll B RS e gparmacentically

t hezceptatie woniposieiohs of thees pﬂ:@ﬁ.ﬁf hb&dng@ Reh Del SmPRYYE in combination
sses.and s and a carrier

Lfg i n, cl ub her ei n,
ciaBieE ok 5o B ORPOS eI Ao MSTHCH Y, eceplapisoacsypositions can
VagC bdidnistéred cdncurRnt 1§ &R Srick QBeop%EB%%ﬁ% {2 jone_or, more other

overtone restenosi s re- narrow ng of vesseél
afdegired RietappyticsHwandical pracicdwes. The pertictilantcombinatibherf therapies

AL L S A B TS BB i e
Oracoddnt @atnpetibilitypsethe alisirell) thBRpeRidsCAdVéri prodedures and the desired

f-ﬁ’gmceu“ cal ly acceptabl e conposition conprising a
utigheffsct 3 . besarhigide & oatill najso atmapmecmtgén@mblthe therapies

N e A

5 iB3GA41i¥@ tonipbhend omy i begsdmintsteya c@ichyrebﬂp G:ﬁtHJ ahotheiCagent used to

h
DSt e tec SR aprothed somy, haplese Aiensbt eifenty de.gylcenol of any
9la¥¢&tke eﬁ@éﬁd 884 uSedBibfbin, S{dXIHBAR ifﬁe leuflC e%géﬁ% @0 %re normally

m xtures thereof. The coatings may op I onal
f afmindstered ior wenthyr pregentt alpegticylopdisaasepfor condition, are known as

f | ol ysacc des ol yl ene glycol,

%ﬁ% %f%gﬁdo?]gea% ’é\c[‘*“aﬂsb‘?ﬁ P%é@ t'0 i npart

09@I | eFbrr etLase, Sihef &ﬁér@f)he%t '&ﬁrdoﬂnérﬁk%uﬁe n?gyﬁté loPTbther anti-
Osl}éjqalpAnOt her aspect of the invention relates

i BFRLiSerativeyagensomay Ae CBmhmﬁdo with thaoqqmpom;ads of éhls mventlon to treat

t t hod
Bfrﬁ]ﬁ%ﬁgér Idi%gﬁ?ls %n? %eg e%]mp!ﬁs zgig;{eisg(g érg{ggncer agents that
biralyog asdd FREBMBINAbH ﬁmmqﬂn&l@fe hiticAHéR dgedfs Bf the present

conposltl on conpri si sai d conpound. The term
BWSP%% @wludgawﬁg@'y, aggothg@gy (in but a few examples, gamma-radiation,

neutron beam radiotherapy, electron beam radiotherapy, proton therapy,

brachytherapy, and systemic radioactive isotopes, to name 2 few), endocrine therapy,
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93 herein, includes, without Iimtation, cell cultures
or extracts thereof; biopsied material obtained from
a mamal or extracts thereof; and bl ood, saliva,
urine, feces, senen, tears, or other body fluids or
extracts thereof. [0315] Inhibition of Aurora A B
g#oﬂ{glﬁc rgép%ﬂéee nﬁﬁ%ﬁe\fﬁ t(Ynt &e@g%sﬂ%ﬁ'& it éS%rgp In?mbrs necr031s factor

or~a vari ety of
of (BXF) to nametd'lfewa,rﬁypeﬁhamlh asd ofyotleraly, pgemewattenuate any adverse

Lo T R
an 5ot irﬁft&giocﬁi ? sYBﬁéﬁlWadﬁnI $HSdhbud, @y{&ﬁfphosphannde

enbodi nent s, invention relates to a
f oMelphalmme ri:f«mﬁamrﬂe}anahtuﬁétebmhtml(wmhmtrmm@) opuriniehentagonists and

o aing waS s et abhputi e 5-Sooureccily Eacitiie, Ghmcitabine),

Orsﬁfﬁtﬂ@ poFstH ?Vﬁiﬁfa&nfe! hfig&tistink NVRRReI8 e "PaBli@kel NBodophyllotoxins
redi ents of the pharnmaceuti cal conposi tions of the

mqsah simhtekan,s ROPOLECABAC | anulymgcﬂ t e@@éxnrubigin, Bleomycin,

faor t.abl.et s
el AL R Wbl tolRintlifmagt, igps (Cisplatin
uncarbopllaﬁﬂ)g eénzyﬁiéﬁi (Bpadtighitast)) Cimwl chameaes (PamadfdneLeuprolide,

dosa es orlented in the order of their intended use.
d, and n%%ﬂeﬁtf%lﬂ d Edervee™hr cddrig|ty cinor de&fdﬁffhésone, and

' %ﬁ@h&%{h%g e. F?)gserérﬁ cgﬁ?ﬁ*&hﬁé{ll\r?‘ gfst Eﬁg of Wid: éﬁgﬁmeér therapies

t rseai ﬂ‘hatMemheMuﬂumll Se\whteahﬂi Bd. d98%0the emtirebeontents of which are
a tered A tively, placebo dasa or .

e (PRI Dy TR o Se8, Aoin ML) age fugfitute (CND
t %9651@ o adi nil ER)ahf %héjP&ﬁQﬁﬁl Bhug ﬂ%ﬂﬁﬁ&%@@&?%ebmte for

rrBosHl ons, can bé included to provide a

$t of thtoERAappovEd keevlegredyigs évyqudta@wéndc;/cancerldmghstframe -
at e th such container(s) can be a notice in

the f pcnglrxinscrl bed by a governnental agency

r OB16Y | nQthdreexafiplusl G hgdnts thes ndbitaslof tHis invention may also be
phar maceut j cal product S,. which notice refI ects

apﬁ?p&%d witly i eaygmy mltai@ﬁuﬁr%mamé ox; &dzhgimery Pisease such as
f ks N REMERESLART |0, ﬁ‘E%ns[)g%l7 ds-ggfe such as L-

repre entative exanpl es t at fo ow are I nten
hdDPPAVdartsitlops, ecrtdv@ponen vepinrole, ptaﬂnmcelmotbrmmocmpfﬁm, pergolide,

AR Y AT
t hiatd ﬁh‘t’e@f&éﬁ(b g’inﬂvéﬁﬁ? ahd ReBaP), (Riﬁ.%ﬂe@e Bh8 nlifBaB@bne; treatments

in addition to those shown and ‘descri bed herei n, wil

Fefle?ﬁ@hm& sy ﬁlﬁglblﬂ@mi mdxksmgulam@ balgants fon@fmgfscblﬁophrema such as
e%%qﬁggtr@%@ﬁlofsgf % %@u gi)@g#g aﬁg Fzﬁgry agents such as

S Gogtidokletdldg NUNPFabiitkels] tRI-at RAS agithiepkifer @ybtlophésphamide, and
shoul d further be appreciated that the contents of
ney  ipapeppedelatory e andc olMBHRASUPDISSINE N BENts  such  as

[S"-%%fﬂ’%ﬁlé il | Y3bAAGn! "5t A dlend OBt O hmtertorons,

oW NG ex es’ con I mpor t
ad:drtidostmmds néyﬂombsphamlde, azathioprine, and sulfasalazme, 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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exenplification and gui dance that can be adapted to
the practice of this invention in its various
enbodi ments and t he equi val ents thereof.

EXEMPLI FI CATI ON [ 0319] The conpounds of this
invention and their preparation can be underst ood

f Ubloag didd¥ddrd Suct R RDsteAds, ahti ik Rli€ agehie 51" factors; and

processes by which these conpounds are prepare
usé&Pﬂtﬂ for \meatnngj@namdgﬁmm@ddlsordm waeh as gamma gﬂ@b@hn
S o) | i .Qn. Vari at .
EnQOAE < T Rbn o S RSP heepl i Bl B e Gompositions of

corhis theeatort wilf BE ho \Wdrb ithknt the amaemf woliRl Br@aBY! be administered
invention as _ described herein and as hereinafter

cl B fegompogtion %@mﬁm that othptapenti igeniafp| the only active agent.
Fgg%ﬁ@%?e%? emié’ NG il théaf%n% 9gen§ ih fe '\f)resently disclosed

solutron o
[ 2edmpasitions wili emge)frm Iabdﬂit sow 12l 006% afihd ahﬁixht(—jrhﬂhyélly present in a
ester (conpound. 1 repared according to
t HEPTR & éﬂpaasmadhat sigenyos e only thesapeiiceliy ackva@gent.
200312166 Brea shydeani;ge S)
[ 2@3 % dr 03 S rétgg%hﬁ{/drdgf l?rugn uive#EIéh of gh %%GME%H& acceptable
t rmmslmns hthereef dmeyvalse tad didorporatetd nibenanyposmons for coating

chl ari valents) at 0O After.c i on of

¢ ettt hecice] deVied 1D RLpatiesds Gt actahin vscular grafs,
Wedtéts ﬁﬁtﬂcﬁh&éﬂ@y |Ac%bfﬂlﬂ{gly,-|fﬁﬁ3ﬁ§&ﬁ Rh¥entidl Sih dndther aspect, includes a
separated, washed with , saturated sodi um

bi ReSHIMnCOr epating anieplniable deviter Gomprising mcmpdiingd hf the present

oML ol B W Syt perin, o

etaerier(saitalie forccodtiny said Daaditabledevice. GosiDaighet adpédt, the present
ni,nmol is treated nhydrous 4.0 N HO in

th
di iByention Bsludes %tlmgﬁaetab déves) caated gofh fesAFROsitipre comprising a
f Qoo 8808 (1R FreSH RSN §6 dEeQ:nbg& YRRy a6, HaHYA G asses and

pressure. The crude am ne sal
4-suhelasses erin; yd ¢ bardefuitable fdl] wtmgsnid mmp{ahtaﬁle@wme )

agﬁﬁ:ﬁ; h’sé%‘? i%psl\(w%‘ll} l %mmn ?E‘ (I'?Be %ﬂ gfedifg %{'c%/)%{le ies 2110513 {re-

haiafrewidghof fRavdskdd wdll ¥idt! igjurg). FoMleos, gﬁdeﬂtb ﬁﬂn% stents or other
part i tioned between diclil oronethane and water
ARRintablegdesices sisk sloy Sormatign opplatelef aptivatios: i These vemmted effects

t%fﬂ@ ehliSsh M [cdr%ﬂﬂee-go Stﬁé” v;cg NGith gg?téannaceutlcally

onpound i’ s pteci ate om e ace
("aBtepeable campositiom aomipriéihlyeOkinase \Mﬂhbnblex ®uétsble [OHtihks and the
Ex le 2 . . : . .
gglrlre%ale preparation of coated implantable devices are described in US Patents
6,099,562; 5,886,026; and 5,304,121. The coatings are typicallsy 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 coversd 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
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[0325] This exanpl e describes the synthesis of N zl

HN OS/ N RL Nwhere R is as described previously.
These conpounds are made according to the procedures
of Exanple 1 except that d S N Rl Nis used instead
of 4-chl oro-7-nmethyl thieno[ 3, 2-d] pyrimdine in step 2.

A, RN i, B s S et i e

Flobaineﬂd‘tmnmmanmduwr Ialxtrﬁats thetedf} hnd\lbldod,l\pah}vlm wrine, deceg, semen,

o5 bl bt Bl ° Y S ST
[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 KiT

[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 having the dosages oriented in the order of their
intended use. If desired, a memory aid ;:an 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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96 Final Compound S NRL G H SNN HNI / O S/

N\ . NH~ S/ NNBr \ NJHNI / O S/ NBr \ ~

NJ HOL S NNNHNO SNN [0327] Exanple 3 [0328]

Thi s exanpl e describes the synthesis of / HNI1 / OR1L

9"N S N where Rl is as described previously. These
coﬂiﬂdﬁhds "Hhice folldwime cmachpﬂrg tcontalle ingop@aBd UsREtidial information,

B 5 b b i e 75 oo i
his s el R e s iRy R et g D ouanout
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

o

S/
\\Nﬁ

{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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[0329] Table 2 97 Final Compound Rr"™ NS N CH NN
SNHNE/ O / / NI SNCHi &'NN-~ SN OHNN
SNC H NN SNHNO / S~NJ [0330] Exanple 4

[0331] This exanpl e describes the synthesis of H Nxz

HN1 O S NNO9 where Zis as described previously.

Theided compmiadds preipitardarag ethytiadetaté O'BtOAc")Yand methanol ("MeOH")
proctgg’gr es of Exanple 1 except that Z%l is used

i n$f xi‘ﬁes”oenzoyl chloride in step 1. Illustrative
exm S 1?1 @lre found throughout this disclosure
as wel as I'n “Tab

[0325] This example descnbes the synthesis of

e s
S~ N
R? \N’II
where R is as described previously. These compounds are made according to-the
procedures of Example 1 except that
cl
S \/ /Ill\!
R? N
is used instead of 4-chloro-7-methylthieno[3,2-d]pyrimidine in step 2. Hlustrative
examples of R"'s are found throughout this disclosure as well as in Table 1.

[0326] Table1

cl Final Compound
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[0332] Table 3 Final Conmpound =z CI 98 o Final
Conpound Z2 C C "I \ HHNO SNNF FI-\ C NHN
O S/ NV. N)C HVI OUHN~O S/ N\ ~JN C H
NOQ OHNIT i O N\ ~J N C HrO N OHNI O S/ N
"N [0333] Exanple 5

cl Final Compound
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[0327}  Example 3

[0328]  This example describes the synthesis of
N
r\/@r o
HN
=

)
S \N)

where R’ is as described previously. These compounds are made according to the

R1

procedures of Example 1 except that

Ci
J
SN
is used instead of 4-chloro-7-methylthieno[3,2-d]pyrimidine in step 2. Dlustrative

examples of R"s are found throughout this disclosure as well as in Table 2.

[0329] Table2

R?
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[0334] This exanpl e describes the synthesis of 99 v ~
SO N N\l HNSN N [0335] A solution of

di -tert-butyl dicarbonate (0.5 equivalents) in
anhydrous dioxane (3.0 nL) is added dropwi se to a
solution of 5-(2-am no-ethyl)-thiazol-2- ylamne (1.0

[oT,—prepar ed_aceprding 1o ThEe pr OCEQUIEATCHh %&ﬁ@ J.
C et. al. Rt Chem 35, {1992, 3239) in anhydrous
i oxane (3.0 Wt)| aty roomtenpefature. After

con‘pl eti on of $HENreact | on, the solvents are renoved

o

yrretet clcuuucu pressurTe ard—ther—destred PT oduct
[{2-(2-Jam no-thi azol -5-yl)-ethy|]-carbam c ac"6©
t Pullyl ester (compound 5.[1), is pu flash
go hr omat ography on silich ge}_IN Tetltled
¢onpound is made according to fhe pjocedures of
Example 1 except that conpound/® N used in step 1
ifnstead of conpound 1.1. [0337] le 6 [0338] This
*xarml e descrl bes the synthesik of I HNN~~ "N_HN

N [0339] Step 1. 4-(2- Am no-ethyl)-bengon ile

co 6.1 (1.0 nmmol ), 4- N
U.leno[32d]pyr|md|ne (conEI 0

qui V. ) Nand DISA (2.5 equi val pnts) HN ea ed in

- but anol (10 M) at 135 C for| 2 The reaction

i xture is cooled and then parf # ed bet ween

li chl or onet hane and water. The] ofgaMic |ayer is

duced pressure. The desired progycin
ﬁl eno[ 3, 2-d] pyri m di n- 4yl am no)
'trlle(conpound53) is. prg tated Trom
t OAC Wit h hexanes. [0340] Ste : ound 6.3 is
reated with sodi um net hoxi de ¢ 'Y in IVlIeOH
1ccord| ng to a procedure found | ' inski C. A et.

—1 Ch.axra 20 10090

q
g
[
[
q
ggparared, washed wth brine, @drred and congent ed
L
4
K
i
i
q

+

110
I J. A\ Tt 20, 1 IJ0J, J.ULU Lty yl Cl u

4- [2 (th| eno[3 2-d] pyri m di n-4-yl am no) -et hyl ] -benzim
difg3xgi d Example 4

[0331]  This example describes the synthesis of
H

NorZ
HN’\/@ o

S~Z~N

Sy
N

where Z is as described previously. These compounds are made according to the

0
procedures of Example 1 except that 7*Cl is used instead of benzoyl chloride in step

1. TNustrative examples of Z's are found throughout this disclosure as well as in Table
3.
[0332] Table3

9 Final Compound
zZ -l
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met hyl

ester (conmpound 6.4). 100

[0341] Step 3: The

titled conpound is obtained by the reaction of

compound 6. 4

and 3-chl oro-benzo

ic acid hydrazi de by

heating in MeOH (0342] Exanple 7 [0343] This exanple

descri bes the synthesisof H H N ~

N

pctaSS|unrcyanldecaccordlng to

~NOHci O 3/

N[ 03441 Stepol: Conmpound 6.2

a

s rem“?ﬁﬂ%ﬁﬁmmmd

procedure I n

M A—et—at—(Heteroeygtes—395—1994—345to
yilekd gno[ 3, 2- d] pyri m di ne-4-carbonitrile

(qonp d 7 1). [0345] Step 2: A solution of

741 (I.0 mol ) in concentrated HC (2 .t red
atf 80 C overni ght. The reaction|m x heﬁ)cooled
arjd evaporated to dryness undef redyced pressure. The

t8

rgsidue is dissolved in a satura Mhium hydroxi de
("LiOH" _ solution (pH 9) and eva to dryness

urjder reduced pressure. The resifdue'™ s then dissolved
in_10% agueous HO (pH 2)., evaporated and dried under

vacuu rovi de thieno[3,2-d] pyrimdine-4-carb iFc
agi d nﬁgund 7.2). [0346] Step 3: To a SO'H%}E;jﬁ;
(of¢ d 7.2 (1.0 mmol ) and 4-n{trobenzyl mime (1.0
minol ) in dichloromethane (5.0 ) |§ TER (3.0
equi val ents) and

04(7-azabenzotri azol - 1-yl ) - N, N, N5 Z et ranmet hyl uroni u
m{hexaf | uor ophosphate ("HATU équrvalents)

Aff
Pa
I(

bi

T tTgyTTed et weem EtOAT and W

$ gepskated, washed with 0.5
Qr ponate, brine and dried. P

| chr omat ogr aphy on silica

ter conpletion of the reactiop

LI

the reactlon i s

Sl

N HO

, satuyratmd i um

rific

C( geIH
t i enol 3, 2-d] pyri m di ne-4-car bokyd i cid
44ni tro-benzyl am de (conpound 7 $§47] Step 4:
npound 7.3 (1.0 mol ) and Pd/C w % 60 ng) in
OHH20 (12 nlL) is stirred unded a hydrogen
afTospiggre at—roomtenperature TuntT—the re
COQEEqu. The catalyst is renoved by filtrati EEZE%
th \f|It®ate is evaporated to dryness u duced
pgfeSsure to provide thieno[ 3, 2-d] py#nt -4-
cqrboxylic acid 4-am no-benzyl amge conpound 7.4).
101 P ﬂ
N
0
Of R 4O
S~7Z"N
« l
NS N)

[0333]
[0334]

Example 5

929

This example describes the synthesis of




[0348] Step 5: To a solution of conpound 7.4 (1.0
mmol ) and 5- net hyl -2H pyrazol e-3-carboxylic acid (1.0
nmmol ) in dichloromethane (5.0 nL) is added TEA (3.0
equiv.) and HATU (1.1 equiv.). After conpletion of the
reaction, the reaction is partitioned bet ween Et QAc
and water. The organic |layer is sep , washed with
0.5 N HC1, saturated sodium bic brine and
dried. Purification by flash ﬁﬁn chronatography on
silica gel provides the tipy §hpo [ 0349]
Exanple 8 [0350] This e e descrlbes the synthesis
of HS\ NO(i O S /\ ‘5 N [0351] Step 1:

2- Thi ophenecar bonyl chl (1 1 equiv) is added
dropwi se to a solutionf of 2-(4-am no-phenyl)-ethano
(1.0 mol) and TEA (3.0 equiv) in anhydrous THE (5.0
nL) at 0 C After conpletion of the reaction, the

r a33AN MaXkdlBioh Sof BREFESUYN dRafnate anNsl dﬁ\ﬁwa!?éiﬁs@dm anhydrous
wi th dichl oronet hane. The organic |ayer is_'separated,

wedineanei (B9 sHpuisaadsied sdrapwise tocarsplian of HZ-amismethyl)-thiazol-2-
r desi C yki
acy ihiad (0GRl Eend i fitSlind | PRARRGIEHATAREY €. et al. . Med
8. Chehns 3pU [1992 ,63230Y il habydrew dioRareh(300ailogitaptm teﬁnperature After
silica el. [0352] Step 2: To a solutiagn of corrp nd
8.qomp! lefio Fhﬁf[t?le mﬂe&n@é akrents zm( rengpved JreT 3 dpged pressure and the
a@%ﬂf rgmlr:ct( 8 20(2”&1}111:{ gy@ﬂ% 1Fcab&Mit Vackd a{ertobutyl ester

ctloh war me erat ure an
st(crmmblmdér 1, gtpunfﬁdthyrﬁsh dohlnnmhrommg'taphy de sﬂma gel.

6T THF 4R Eopippupa 1< a5t .4 mbtpedren of Example 1

b féi&tpt tHak 8SmPHEhE9.D GLReth SEp UNHREad SlsaRduRd 2ISUr €.
itled conmpound is preci pltated fromEtQAc with

hdQ§383. [Baswplekanpl e 9 [0354] This exanple
? ii%s's@es %H‘Eeg&?ﬂ {éec?e'sg‘ntfoefs the’T_.L',YﬂMeElsgf NN 102 where Z

escrI'B PSS conpounds are nade
according to the Cl
-G
Neog

HN

S /ﬁl

N\
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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O procedures of Exanple 8 except that ZxCl is used

i nstead of 2-thiophenecarbonyl chloride in step 1.
Illustrative exanples of suitable Z are found

t hroughout this disclosure as well as in Table 3.

[ 0355] Exanple 10 [0356] This exanple describes the
S Si f. L0 .~ X ~ j

LB 58,37 ThE e bpipe Tl b ae BT iR abdoSt compound 6.4
ae6d B ¢higoberzb acid hydidride by htatingrimMeOH. except t hat

HO- (CH2) 2- Y-NH2 is used instead of 2-(4-

a3l pheyamule fanol in step 1. Illustrative exanpl es

0 pta Y..S, this disclosure
al(}%:ll gfsﬁf’n“fé“ lgd%&%%%’%]% 5’%%%% HO- ( CH2) 2- Y- NH1

Final Conpound NH2 NO OSHOOOHA / NN N2 N
O H/" SOSH/ N NN HS 'JH@;‘E}—NONO 8 |/
0

N N [0358] Exanple 11 [OS%_?] i sN | e descri bes
the synthesis of 103 g _ N

¢
N

[0344] Step 1: Compound 6.2 is reacted with potassium cyanide according to a
procedure in Mliyashita, A. et. al. (Heterocycles 39, 1994, 345) to yield thieno[3,2-
dlpyrimidine-4-carbonitrile (compound 7.1).
[0345]) Step» 2: A solution of compound 7.1 (1.0 mmol) in concentrated HCI (20
mL) is stirred at 80 °C overnight. The reaction mixture is then cooled and evaporated
to dryness under reduced pressure. The residue is dissolved in a saturated lithium
hydroxide ("LAOH"_ solution (pH 9) and evaporated to dryness under reduced
pressure. The residue is then dissolved in 10% aqueous HCI (pH 2}, evaporated and
dried under vacuum to provide thieno[3,2-d]pyrimidine-4-carboxylic acid (compound
7.2).
[0346]) Step 3: To a solution of compound 7.2 (1.0 mmol) and 4-nitrobenzyl
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 hexaftuorophosphate
("HATU"; 1.1 equivalents). After completion of the reaction, the reaction is
partitioned betwween 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 mlL) 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 cryness under reduced pressure to provide thieno[3,2-d]pyrimidine-4-

carboxylic acid 4-amino-benzylamide (compound 7.4).
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OH, d HCOON-~ ~ HN 3 N N [0360] Step 1
To a solution of 2-am no-5-nethyl benzoic acid (1.0
nmol ) dissolved in 10% MeOH in toluene (2.5 nL) is
added dropw se trinethylsilyl- diazonmethane (2.0 Min
hexanes 0.75 nmL). The reaction mxture is stirred at

U 0 _ .
305151, ° 8651 1 oL SordichCUE oBRoRiP 758 (1 Bthnlel) and. metiyl-2
esptymo]ess chrbexylicestidln( 100 ainol) dreditlidomniedhdhent5)0 add is added TEA
then 4-, chl orobenzaqyl ch| ori (1.0 equivalent) and
DR o2i%0) DGR ATIAR | Tarbher gcgamsm & fhy Tedagian, the reaction is

galgﬁfti'oﬁéli Birielh ErhA Shhd rvﬁa‘éer ow Aicola g&% tsgﬁarated washed with

vent 1s evaporated. The y I's dil
vviOt.‘h NetHW ¢ satmaatede doddiuh h;chNa&ﬂsObnnbrandedneﬁ [ Eld';lﬁcahon by flash

ered and concentr nder. ressur
ol TaRoERPEY B S 65 Parvides 8 SAes RORPIGIT of ¢

ag)gjgggwet hiyarpledy (conpound 11.1) which is used
wit hout purification in the next ste [0361] Step 2

TP ol This exanple chasoubes the synthesioo nrml) in benzene
(2.0 n.) is added N bronosuccinim ol@ equi val ent)
.,

and benzoyl peroxide (0.33 equival The reaction
m xture i s refluxed overni ght r After cooling
to room tenperature, the ni% diluted with

Et OAc, washed with FQ b ine, dried, filtered and
concentrated under QEEE%“ ressure. The crude product
is purified by flash chr omat ogr aphy on silica
gel to provide 5-brononethyl -2-(4-chl oro-
benzoylanino) benzoi ¢ acid nethyl ester (conpound

5@ e?§3ty 2]15 %aﬁge% A aé%'yﬂ?hl&y? g:‘(??&ﬂﬁb"g Uhaddefl dropwise to a
( §019u6m9f i—(#ﬂnﬂ?ot-ol%}'%nﬁ%‘ L fra%08 .d mkMPfand PEATS 0 &) in anhydrous

stirred for roomtenperature. The reaction
mlkiFuSe0 imdl)dit Ot"@d vifter E@x@bﬁomaﬁﬁbd redation, theMeaction mixture is

tere va at ed under duced
Pt il ifer. hid Bkl ik “RORRICRHAES " (EHC HeEdic layer is
CEHpefﬁBédoefaaﬁéwmn seithiatal g&huﬁm@arwnaie bR &id dridde. The desired
solution of the nitrile di ssolved in

ePWéH‘éﬂ thiephgnerZycarboxylifesrid [ thoxmﬁthsd)-akewé] qpidp fcompound
o) el By Hcoflin oA h AT 1D

THB52D! utStem2t To hiskdletier oHyv@anpaund=Ri1 ¢1.0 vahol) and com_pound 6.2 (1.0
of T B YRS LS S DGRLE iR A0 connlguf % rhe Feaction is

Pléamied B rb@mpt& géﬂﬁur% &t ﬁfﬂ'&l%\%hﬂéﬁt) gatﬁﬁtéarﬂn%lgmum chloride is

benzoyl am no) - benzoi ¢ acid nethyl éster (conpound

1addgyl . and the reactlon mpixture 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

z
~T
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104 [0363] Step 4: Conpound 11.3 (1.0 mol), conpound
6.2 (1.0 equivalent) and DIEA (2.5 equivalents) is
heated in n-butanol (10 nL) at 135 C for 2 hours. The
reaction mxture is cooled and then partitioned

bet ween di chl oronet hane and water. The organic |ayer
I Swh agh ; ri :
ConmERT Al B dedamRR it by s NonRpRld are made according to the

recipitated from%t OAc with hexanes.

cog%gu dis ﬁ 1 i

[ OB@ATIUESEa M EaTple] & §BeIPt HhatL ok i meed énsigadheks 21thisphenecarbonyl
sy | H : .
/OB I Pop K DudSultEbramplGe Y ssiidblol ) 306k HuBhghout s
( cdisglosmneias@ell as i Tabderdl . ), conpound 6.2 (1.0

eqtﬁbéﬂaen an EA (2.5 equival ents) was heated in

n- nol f’? at 135 C for 2 hours. The reaction

mi pOBS6le WerhisGxahPlk @ReHbdddhd bhlipdgdopet ween

di chl oronet hane and water. THhHe organic |ayer was

separated, washed with brine, drigd and concentrated

under reduced pressure to ginmeYe -(4-

am no- phenyl ) -ethyl]-thieng[ 3, Z-Q] pytii gt di n-4-yl -am ne
(conpound 12.2) which ZU¢ed witho purification

for the next step. [03 > tyep 2: To a suspension of

conpound 12.2 (0.46 mmol ) dnd TEA (2.5 -equival ents)

| nwigen B Isoassdebbitbd B pvitublye OTh@&e EOmPotndi@aredRd@d adeording to the
(trifluoronethyl)phenyl chl orofornate
54

1.1
eduPsedies tof) Exapple (& gxeaps rth%tangéCIkh-§tNHz domsed instead of 2-(4-

t g : f. 4 ' ad d
¢ R DD A ih e’ Ry BRI ST TEP are founa
wdbrosghuat dtiediscioanh aslwell tab ilbTakle 4.dri ed and
C tr nder reduced pressure. Purification by
ri@ﬁe- g’hggl@%HPLC (aqueous O0.1%trifluoroacetic acid
"TFAT) T RGP PMgdgd The Tt ed CompoRhi coindthg
Exanple 13 [036’8{- Thi S_exanpl d descri besF lﬁédg\ﬁp?’ e%i S
of NxN HN N N 7 tep 1:

f H / O [0374] S

(o]
N
3- Mef h henyl isocyanate and conpound & ]>\ar g
&&Ct €d "according to a procedure ipy ,oT.ﬁG t.s

|. (Bioorg. Med. Chem Lett. 153/%)\(:&
N s
.

Ny -NH 0
HO/\j_;Y?“ /\/[h{N S

HO N I

[0358] Example 11
[0359] This example describes the synthesis of
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105 3557) to yield

(2-{4-[ 3-(3- Met hoxy- phenyl ) -urei do] - phenyl }-et hyl ) -car
bam c acid tert-butyl ester (compound 13.1). [0371]
Step 2: Cbnpound 13.1 (1.0 mmol ) is treated with
anhydrous 4.0 NHO in dioxane (25 nL) at 0 C
stHredatroomtemmrMur 50,02 hogkscnd
concentrated to dryness un 8er u: pressure. The
crude amine salt, conpound 6 equi val ent) and
DIEA (2.5 eqU|vaIents) ed?ed in n-butanol (10
m.) at 135 for hour The reaction mxture is
cool ed and then part I?E bet ween di chl or onet hane

and water. The organ i s separated, washed with
brine, dried and concentrated under reduced pressure.

Tio360] t | eStep onPBO gl sbhutioheed Ridngihed-hethyl en@dic weidh (1.0 mmol)
hexanes. [0372] Exanple 14 [0373] .This nHm
delissolveshin (108 MePHetn dolBeng 0.30mkN yadeled dronwigp trimqbylsilyl-

S
ol 1 6ol §75,m9y T pion iyt b sied oom

eipebityl fopl bour émbmmsmideﬂtms mpbed wndot yedussdppeseire. The
el el PSP o Horpodtipat (U o e

of gg d}?uélﬁon@%r(ﬁ%ﬁhiv%nﬁ' aﬁalrgms (qule&ﬁuém&ht) is added

th Et CAc and wat er. organi c | ayer was
S sqamentuaékjr, Tkast@ﬂommhtlm Lsraem‘cd rfonaﬁ hours mudithe selvantis gvaporated.

F ghi el it S TR MR SR R B) M 2VARS8, Hihne, dria,

AfikkRAT Y- @ohddniatédl aifer 2raduked apleadtireé a@l dprovide 2-(4-chloro-
tert-butyl est emysconpound 14.2) in 75%yvyi el 037 l

Shengoylaniie)z5-methyl-bepzais a@lérmst@mh esfer @Ommal%%h h is used
0. added anhydrous HO (20 rrL of
Wimﬂptg@?ﬂ?a%%lﬁgﬂ%&ﬁg&gxane) after stirring at room

t [mm] at (Btep 2oTo 3 shhutioa of hempeask lbh(lv@snmoﬂaarhenmdlﬂ mL) is

di | ut th | ut
S AN L SR i
Tlfi’ﬁe Sleldtioh miBEreeXd T8GRl SPMURIAL didseN W t M@;'Q%‘olﬁigd to room

the organic layers were conbi ned, dried
c emaEmaturgt ¢t seuien s déluted with EtOAc, washed w1th H,0, brine, dried,

g AR S W L e g i

Stiggh doluh@ EhrsiSa8FAPhe nofilicd @plotn grobitle3 S(irdntbmethyl)2-(4-chloro-

i n anhydr ous
benzoyly amino)-benzoic acid methyl ester (compound 11.22).

[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 NaHSO,, 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 mL) and catalytic PA/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 coxnbined 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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benzene (75 nL) was added 3-trifl uoronethyl phenyl

i socyanate (1.0 equivalent). The 106 reaction m xture
was heated at 90C for 1 hour, cooled and concentrated
to give a solid that was washed with a m xture of

di chl oronet hane and hexanes. The solid was treated

W CH Lo Lt 0 .
welB3F T St E KR BSnd 1T FHD s Jolpouile 20 equivalent) and
| YDIBW |(2 Sesuialdgits) ds desied il ntbntdnoh@ B0 widd e d38i°Chfor 2 hours. The
et hanol and dried  under vacuumto provide the HC

s diegction mRdure; if icaeled @t shargparitionssh Batwean diphigrometirane @nd water.
f OfpC : - 29 7
oA RS g gy i gy 6 ey o
[ G8d&ied pressurex ditp tided esmpolnekis tpezipsi satedHfesmn FEtOAcAvith Bexanes.

HN' \) - HS S NN where RZ1 and mare as
gg@éﬁbed%‘%@l y. These conpounds are nade
aqe36s) N9 T EaMpRdestrited tﬁ@gyélﬁgag%@ures of Exanple 14

except  that )misS used inste

3-trifluronet hyl phenyl isocyanafe | te .
Illustrative exanples of s ar IEE“'z'a:ge f ound
t hroughout this disclgg wel® a Tabl e 5.

[0379] Table 5 N=C=0Q Fjnal Conpound ~RZt)m\ N=C=0O H
H\~-NNC HNS TN N NHHN QI HNS N S NW
N

J
[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]-thienof3,2-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 anhydrons 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 HIPLC (aqueous
0.1% trifluoroacetic acid ("TFA")/CH3CN) provided the titled compoundl.
[0368] Example 13
[0369]  This example describes the synthesis of

H H
N..N OCHg
A
0

HN

S/N

s,
-

[0370]  Step 1: 3-Methoxyphenyl isocyanate and compound 1R are reacted
according to a procedure in Dhar, T. G. et. al. (Bioorg. Med. Chem. Lert. 13, 2003,
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N F3 NFNCCOHHII NCF3 F HNS ONF &SNW107 N= =0
Final Compound (Rzl)mr Y, F3C\ ' N=C=O Il } N N CF3
C )aSNOC &8NWNCOHHHNS~NOYC | \ C
&SWNNF FHNG& N [0380] Exanple 16 [0381] This
exanpl e descri bes an alternate synthesis of N NNF

H F. N LO 1: To SUSPENS of, . .
corpintt 71l @EPE el ehoky-oh R HGRRICRR) B cyamic acia
adgechutidl estef Gcompoun@ft3a)4. 0 Min 1, 4-di oxane) at 0 C
The reaction was allowed to warmto roomtenperature

sti037EY f Sttep 2n Somponrd 13d(d dhmmalkis trestedawiph agkydreps 4.0 N HCL
L nos . .

0L HBr Y23 W 0TRE SHEHAG Ripd iRPar TP A UGl afld Elfrcentrated
aﬁtdaedryﬁnekd_ oneet tbﬂucéabpyéssmlla{ ormeO(:mm mﬁaaan, ovmpdund 6.2 (1.0
s DA LS saaeiepissis e beaigsLingl bygtol 10 su.) at 135 °C
vefg sepnied Uileed-AaN Cg.gxe €3S WoBleat aﬁ@%nl partitioned between

tenperature, water was a and the solid collected
bydivloraummetharet andtwater. Thecorganic dayenassepasitreld washed witlhprine, dried
{et h [ _O%Egﬁtgquil gn(%? ?gc[uc\ég %}Je%gt]u"te.o Ievt?tled compound is precipitated from
d] B AdvEh Redanék.am no) - et hyl ] -t hi azol - 2-yl ) -carbam c
aci d fhen}g ester (conpound

[0372] xample 14

[0373] This example describes the synthesis of

o

N N

I
HN g H

¢
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 anhydrons HCI (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]-thienof3,2-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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16.1) in 80%yield as a tan solid. [0383] Step 2: To a
suspensi on of conmpound 16.1 (0.63 mol) in DVBSO (3.5
nm.) was added 3, 4-difluoroaniline (0.63 nmol) and

4-di met hyl am no) pyridine 108 ("DVAP"; catal ytic
anount or 1.0 equivalent). The reaction was heated in

20 Bl s A LIRS0 LA ot b0 o gve o

drsotid tiut Gvag e REd With Q@duixfurg b¥ eichloserhétdaneThgl mhm s solid was
di ssolved in hot EtOAc/MeCH and then hexanes/ et E%l .
ettrratedpish MrEUA Tollowndddy e adtlision eél N HICEand #igigpo dhe salgtion was

THRET SL o Binild e 3 MR WRTR el S Rglqlgpa dried

S \@dck bl b piofvitecth? HE @t ofethe ntitlod deopipeund s 186% yield. Anal.

lhesgg RS oS E RS, 280 UD. 10 1678 Burk: T 4556, 1, 3.27;

3.¢-tifd uoroaniline in step 2. Illustrative exanples
of ’'suitable Z's are found throughout this disclosure
aqd03ET]l aExamplddbl e 6. [0386] Table 6 HZNR 1. Fi nal

d HNF) }-NN2 F HN.S.O N\ ~9 N 2N C
io%?_? ?Nuﬁ}hﬁqbiﬂ#@k&“é&fsﬁﬁﬂnmeﬂﬁﬂ NI HH - ~Nu 'l N
cl

o (R
N
Nota
HN S

S~ Z N

s
N

where R and m are as described previously. These compounds are made according

N=C=0
ey
to the procedures of Example 14 except that is used instead of
3-trifluromethylphenyl isocyanate in step 3. Ilustrative examples of suitable RZ's
are found throughout this disclosure as well as in Table 5.
[0379] Table5

N=(=0 Final Compound
@l ]
Cl N=C=0 /\/EN H H
| D-N__N cl
A e~ Y
S /IN
N s
N
N=GC= N
S ST
A~y
S /IN
N S
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X Iy o
F o~
S 2N F
\g
N
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HNS C S~ N\u.J d N109 H2NR 1. Final Conpound 2
cl NHH\ --NNC C HNSOO/ NGO NHNIIN-II
N~-NNF~ HNS~ SF\ ~-9N HNF ~NHH/
\~"--NyNF HNO FSNNJF FNHH HNHNI S NON
i FS/ NF\ ~ FN9F NHNII NN-0 ~/ HNSO
c—N—H NN IW=Zcey — N NN Final Compound
R*)g
FsC N=C=0 NH H
e ~JLN e
o HN 5 5 @
S r Cl
N
N=C=0 N H
/@ /\/[\>_H N
: ~
s Cl
“ N
\ \Nﬂ
X ~L e or
F o~
S~ 2N F
\Y \Nﬂ

[0380] Example 16
[0381] This example describes an alternate synthesis of

NNH H
HN’\’[&‘?_NTNUF

S~ N ° F

\Y N J
[0382] Step 1: To a suspension of compound 14.2 (23.7 mmol) in 1,4-dioxane
(100 mlL) 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-
dlpyrimidin-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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HNSON NHNOGH-~NHH_jIl NYNOH HNSO/ N
NJ H SNYNC HNOS/NN\ ~9 110 H2ZNR 1. Fi nal
Conmpound 2N C ~-N/ Il - N HNSy/ O/ N N
HZN % OH ~-NNOH -JI NS O' / S/ N N H2N CF3 HH
[l ~NNCF3 HNSp/ FS/NNJF HZN CF3?-N N HN S

;ﬁ?ﬂpﬁ%ﬂa Q}Hﬁrﬁc%&n@\ﬁ PVeQlivalénly. / Thd Ractidn WY hatdaSin 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
,v[ Y-N._N—z
HN S T
0]
Sz~ |N
SN
-
where Z is as described previously. These compounds are made according to
Example 16 except that HoINZ 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.
[0386] Table 6

H,NR 1. Final Compound
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[0387] Example 18
[0388] This example describes the synthesis of

@)
N SN
A
HIN S
SN
where R' is as described previously. These compounds are made according to the

CF3

procedures of Example 18 except that
Cl
Ser ﬁN
R N
is used instead of 4-chloro-6-phenyl-thieno[3,2-dJpyrimidine in step 1. Illustrative
examples of R's are found throughout this disclosure as well as in Table 1.

[0389] Example 19
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““N~H HN S H
CHsO H\r@‘

34,
N

[0391] Step 1: (3-Methoxy-4-nitro-phenyl)-methanol (compound 19.1; 2.78
mmeol), THF(14.0 mL), PPh; (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
HCVdioxane (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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Rl1~ N where Rl is as described previously. These

conpounds are made according to the procedures of

Exanpl e 18 except that CI S/ N | RL Nis used

i nstead of 4-chl oro-6-phenyl -thieno[ 3, 2-d] pyri m di ne

in step 1. Illustrative exanples of R's are found

t fegﬁw ot DIEA 39 '@.? W 1atedSh!n-Bitabtl (0282 i) .at 135 °C for 2
[0389] Exanple 19 130 [0390] This exanpl e descri bes

t theussy ribiegeactionfmix@ue ®as| cookid @aa thegNpagiBonedpetween dichlomethane

[0391] St 1: (3-Methoxy-4-nitro-phenyl)s a
(Ot Ry aresie RS SRl RRRY TR Bty itred and
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t SHisagal usieg paradienf EIOAThexpragRrpvided theditlgdecarppound as a pale
\rz\ggﬁ&gis ﬂ%ween Et OAc and water. The organic |ayer
S separated,”” washed with brine, dried, filtered and

CPOBYENt r aEetmpled®® reduced pressure. Purification by
flash_col unmm chromat ogr aphy on_si.l ifca gel using a

gf®ifSdnt Hhis exqrople degstbse ticsypthrsiea! t he correspondi ng

brom de as a solid (87%. The resul

{i brom de (2.06
nmol ) was added to DVSO (10 nlL) ndk,' i um cyani de
(2.27 nmmol), stirred at ror ture $for 2.5
hours, hydrolyzed by the ggd ofr of 1.0 M HOA and

then partitioned veeg QAc and water. The organic
| ayer was separ ahdN ed wth brine, dried,
filtered and conc ratedSyrder reduced pressure.

Purification by flash col um chronmat ography on silica

9803963 ngStep g alselution of campmpydnbi {h&smpmobyande BEA (3.0 equiv.) in

30 a5 FRER U OSSR etoromi
MeBizoyl anldridat(allyéquivAletts) atn0 ECOAAfER commipletionr &f theaesdion, the
under an at nosphere of hydrogen for 3 urs.

h The

" BHERcO BT aBed Vpedee waieh and s P18 o ThERFERiR diyer was
td o

?Se%g%gﬁn‘gﬁh%ﬁgvgﬁf‘m geg §aﬁﬂat?%_rb%dﬁnﬁ fjd?carﬁ&{ﬁé? UWishe and dried.

or onet hane
3Patificdtionobyp nBadhy lcplveny ehtomatbgraphyd en( 5iles gelopjovided {2-[4-(3-

?g%ﬁmg&m%tgyfgrgl yl\{\alfansmézﬂhﬁalrlﬁieﬁltyi }r—ga(} ax%l%np ea{c% ur ?ert-glgtyl ester
(compound 20.1).
[0397] Step 2: Compound 20.1 (1.0 mmol) was treated with anhydrous 4.0 N HC]
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-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), Pd;(dba)s (16 mol%), AsPhs (30 mol%) and K;HPO4 ( 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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m nutes. Water was added after which the m xture
partitioned between Et OAc and water. The organic
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reaction m xture was cool ed and then partitioned
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[0401] Table 7 R B(OH)2 Final Conp _C,g H
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N
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o |
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[0404] Stepl: N-(4-{2-[6-(4-Formyl-phenyl)-thieno[3,2-d]pyrimidin-4-ylamino]-
ethyl}-phenyl)-3-triflucromethyl-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 NaCNBH; (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~Z™N
NWQ;ELI
< v

{0407]  Step 1: To a nitrogen purged solution of compound 20.2 (0.79 mmol), 3-
butyn-1-0l (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 agueous 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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Exanpl e 22 [0403] This exanpl e descri bes the synthesis
of HfI ON\ CF3 HN 1-1(i 0, N N [0404] Stepl:

N - Eor Do thi ) S i ne e
I e Db T SIBAGY liA PpESE s Rk Bl b Bihimice
(c&qmﬂdzz.n.) was prepared as described in Exaan e
RS SRS B a5, L 58T b o Sl oot
g o C )
oo e s n IR ERREbai) Y bl e o
t epglivalenis): Afén stirrigg htowom tetmperatme fordhhoirs,texcesswysrolidine (~ 5.0

e R T T ———
angorkamneant T REctiHRhs E65IHE CChnBERBIH B diphids’dndafirBid by flash

by preparative TLC provi ded the titled conpound.
column chromatography on silica gel to provide N-(4-{2-[6-(4-pyrrolidin-1-yl-but-1-

yayl)-thieno[3,2-dJpyrimidin-4-ylamino]-ethyl }-phenyl)-3-trifluoromethyl-benzamide
(compound 23.2).

[0409] Step 3: A solution of compound 23.2 (0.06 mmol) and 10% palladium on
carbon (0.11 equivalent) in MeOH was stirred under an atmosphere of hydrogen (via
a balloon) until all starting 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

CF3
HsQN H
(—_h} HNN©, 0
N Y \S ;\l Jh

[0412] Step 1:  N-(4-{2-[6-(2-Chloro-pyridin-4-y1)-thieno[3,2-d]pyrimidin-4-
ylamino]-ethyl}-phenyl)-3-triftuoromethyl-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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[0406] Exanple 23 ~I N\ CF3 HN O Si N GN N [0407]
Step 1. To a nitrogen purged solution of conpound 20.2
(0.79 mmol ), 3- butyn-1-ol (2.5 equival ents),

Pd( PhCN) 2C12 (0.2 equival ent) in piperidine was added
Cul (0.5 equivalent) followed by stirring at room
tenperature for 3 hours. The reactlon m ure was
then subjected to an aqueous work-u ified by
flash colum chronmat ography on si t &Fpr ovi de
N-(4-{2-[6-(4-hydroxy-but -
t hi eno[ 3, 2-d] pyri m di ng4y; Y
}-phenyl)-3-trifluoronkt zam de (conpound

23.1). [04081 Stgp~X-NoNglsoMution of conpound 23.1

(0.27 mml) in dichloronethdhe was added sequentially
TER04I81 0 Ofh Vinne LA TBAAES I HRLY bort L AL LBfhnbind20.2 0.19
equi val ent s ter stirring at roomtenp&rature tor
houmgol) ses ed&edﬂyMS@ (1d0 md) follcbved b)ez}(mmbrlaﬂhﬁo)mﬁanol (0.96
added ﬁ'iihfahe reaction was heated at 40 C until

st G1Rethg The reartion wasstired yadersitrogeneat 199 € aygmight and then cooled

f
Co o COBEERLL S A ESPHOL lyi)
N- CH:CY) [pbovidedhe tided dompoimyllas brofflwhite pd)»).rdﬁtrf@@ﬂig, 17 %).

Héjr?ipyr md| -yl am no] - et hyl)
ronet hyl - benzam de (conmpound 23. 2).

] St enns?exa&‘n O liekctiBgl 188 spanngugd 23.2 (0.06 mmol )
and 10% pal | adi urrI?on car bons(O 11 equivalent) in MeCOH

was stirred under an atnosphere of hydgo (via a

ball oon) until all starting mat erl d. The
reaction m'xturﬁ was filtered, ntoatedt8
dryness and pur| d\lqy fl as*HNco umn chr omat ogr aphy on

silica gel to prow\geqth pned conpound. [ 0410]
Exanpl e 24 [0411] This eydescrlbes the synthesis
of CF3 i H3C N\ | HO)0"ONNHNN" \ NI .

[0419]  Step 1: To a nitrogen purged solution of compound 20.2 (0.42 mmol),

' no] et hyI

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% HCl and concentrated to dryness under reduced pressure to
provide  4-{2-[4-(3-trifluoromethyl-benzoylamino)-phenyl]-ethylamino }-thieno[3,2-
dlpyrimidine-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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/ [0412] Step 1: N (4-{

2-[6-(2-Chl oro-pyridin-4-yl)-thieno[3, 2-d] pyrimdin-4-

yl am no] - et hyl } - phenyl ) - 3-tri fl uoronet hyl - benzam de

(conpound 21.1) was prepared as described in Exanple H
21 using 2-chl oropyri di ne-4-boronic acid. [0413] Step

2: f (8..0

o tSﬁrrFﬁ:y % ggirlgvgel:d; é) gHg %gr)it li'p fe aﬁefn&ﬁpoﬁnc? v%as isolated after
1 mpa:yaﬁmm@pmhﬁmbﬁne (2.0 an) was heat ed

ht 20 in a screwtop reaction vial. The
M @P@B&&j concentrated and purified by
p”‘t‘mﬁt | venikleahpl Qieé’&b%é‘ﬁ. t ound. [0414]
Exanpl & 25 [0415191@h| S lexamg' (IXH esélg?rges t he synthesis

of 135 Hfl N\ CF3 |i O CH3 HN , SN\ ~I N NJ
[0416] To a flanme-dried round- bt H dsk contai ni ng

foll owed by 2-(nethyl am g
reaction was stirred yhd nit rogen at C overni ght
and then cooled to rQofitgnperature. Purification by

reverse phase HPLC (a 0. 1% TFA/ CHSCN) provi ded

ﬁMﬁ[‘lﬁMl? C%‘%&%ﬁnd %0 a%ﬂl%fg}l% %ﬁﬁlgﬂ éﬁ%ﬂ%@y was added

t hQ- 1
Lhe m%?legﬁ;-%&gboﬂyhgr ’c\)ﬁcgd %ll:tar gégg%lgﬁl}r H(? A' 3Q1 Igglnsal ts), and

coﬁa‘élilﬁ dl.2cqpivalents) dfter pyernfxht Ae@i: 4@02"@«;115 ma.ttmt Was directly

Cothdstahtg biBRet Bo%3ere Phak ARE qascblarh s cicn) o

adﬁmdldaltﬁé\uﬂéd éomlﬁﬂiﬂﬂ\é.ﬁ&el%ﬁmhzﬁ@ngas was bubbl ed
through the reaction m xture for 20 m nutes and the

n expmpled8stirred for 3.5 hours under a CO

re
o ’?‘ﬁ"?ﬂ@@%#@ﬁ%ghn@%ls% ame 2aueou

chr omat ogr aphy on z
Nog:
o
HN
Sy IN
N\ L
N) :
where Z is as previously described. These compounds are made according to
Example 27 except that ZCOOH is used instead of 5-phenyl-oxazole-4-carboxylic
acid. INustrative examples of suitable Z's are found throughout this disclosure as well
as in Table 8.
[0427] Table8

ZCOOH Final Compound
tl N
N-N S
/L/)-COOH HPSS
| /\/©, 0
HN
S~ |N
\ g
NJ
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silica gel, 4-{
2-[4-(3-trifluoronethyl-benzoyl am no) - phenyl ] - et hyl am
no} -t hi eno[ 3, 2- d] pyri m di ne-6-carboxylic acid nethyl
ester (conpound 26.1) was obtained. [0420] Step 2: To
a solution of conpound 26.1 (0.72 mml) in THE (5.0

mi) was addegce@ieous 1.0 M LT OH (6. U eGyhNay APGu-
Th ' ' s stirfed at 70 Cuntil-all of

t he st artimgg\ﬁateri al was consuned. The reacti qyrwas

ccolWalized with 1094 HO and co ceHWto
dn S derMreduced pressurg to proyv

4-%? 4- (B-trif ﬁgrorret hyl -bewzoyhﬁm@;enm hyl
afn no}-thieno[ 3, 2- djpyrimdi 1eé6- arboxylic acid OH
(¢onpound 26.2). [0421] Step Bq sol ution of
conmpound 26.2 (0.08 nmmol) in pd.)o nm.) was added

1 _ blents) —DILEA (3 5

equi valents), DVAP (0.5 equivalent) and HATU (1.2
eqw ent rqyom t enperature. After overnight 136
1) msdtgi%?ri n%i?lgﬂeo%d by aqueous work-up, the titled
cof#@9hd \Hsis esavhplt ddscaibesthe spithpss of | ve TLC
purification. [0422] Exanple 27 [0423] This exanple
descri bes the synthesis of N HO N IhHN S/ N\
~J N [0424] To a solution of oyhgyTR-20R. 37
mnol) in DMF (3.0 nmL) was added/”N H

5- phenyl - oxazol e- 4- car box¥¥l i C acl d'_zl. 0 equival ent),
Dl EA (3.4 equival S)8 HATU (1.1 equival ents).
After overnight t 160 C the reaction was
directly subjected to puPification by reverse-phase

HPI0Z30RqueStes 10 Al Saaldd Pyreki3siy) wh@chzﬁié&/ et A o%éﬂ, e {5-[2-(6-

&
conpound after |yophjlization. [0425] Exanple 2
[ obroBIo-thignel h2-dippiranidinsd-ylamiso) ¢thyld -} serbapic Hacid  tert-

| BhtysS ebteN (cBmpound 29.1; 0.2 mmol), 4-pyridineboronic acid (0.25 mmol),
PdCly(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-y!)-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
O
HN s H

Fl1\ IN
N

.,
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N where Z is as previously described. These conpounds
are made according to Exanple 27 except that ZCOOH i s
used i nstead of 5-phenyl-oxazol e-4-carboxylic acid.
Illustrative exanples of suitable is are found

t hroughout this disclosure as well as in Table 8.

[0%31}6 RALk ea8 dCEIdrpRAIoUSBIP OtHede Y ds afd~mdade agcordmg to

E HN i 1 &SNW 137 1 ZCOOH Fi nal Conpoun
NI EFaIRP wawmﬁmﬁ B(PHeasNsedhinstead gt 4pyridineberonicacid in step 1.
[ O

syntgﬁe S:':"S%aég‘%lﬁg%g Oﬁ" Q‘ﬁ%%}l E&;ér %ﬁ%&ﬁ)ﬁj&g% h%eéif\#lgﬁw as well as in

[01‘81&1]:9Step 1. A sealed Pyrex tube was charged, under

o BB doled 15y

-d] pyrim di n-4-y| am no) - et hyl ] -t hi azol

2P yTT-cq3t —A’C'Fd_[_ﬂr buryr—est 297 1;
O nmol ;"R’ﬁi pyTri di nebdronic acid (Ogﬁ%él Ii;ﬁiﬁc‘f
PdC12( PPh3) 2 (0. 04 mmol)) 1er

, 2M Na2CQ3 (0. jl\}\}_mat

(g.5nL), btiwg(omz \UCFa
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(1.5nL). The reaction m xture was heated subjected to
m crowave irradiation at 50 watts for 5 mnutes at
100C and then at 300 watts for 20 minutes at 120C.
After cooling, the reaction mxture was filtered and
concentrated to provide crude [2-(2-

antno-thi azol -5-yl)-etHylTT-(6-pyrrdin-4-y hwpncmd Z-

d] pyri m |n 4-y1)-am ng (conpound 29.2 Nliﬁ CFa
i nfthe wi t hodt further punqN [ 04 l@
ool (017 YA (0. 15m) &

[

Step 2:
3-trifluoronethyl phenyl 06C .2 mmol ) was
hepted in acetonitrile for 4 hours. The

r egctiom M Xtore was—<cgot cu, corcent+ated anu ﬁ:l‘H‘f"l—ed"-
by| preparative TLC chionatography (5%veCH i A\ ﬂ N CFJ
dlchloroms e b provide the titled \©’
[0¢32] Exangls ﬂ Fb 33] This exanpl epcribes t hed

synthaslsN O\l~ -N}HCF3 H NR \ N 138
ere Rtis as descri bgd prexi o conmpounds

e made accordi ng to {Ex&nplh-29 except that R B(OH) 2
used i nstead of 4-p}y ri dMméboronic acid in step 1.
lustrative exanples ¢f suitable R's are found
roughout this disclosure as well as in mabhe

434] Tabl,e 9 R B(OH) 2 Fi nal Corrpound ‘e CFj
OH) 2 QO Ci CN S / N NJHN SO H""
N CF3 BIOHH OH) 2 N N CF3 5

5 / \ \

222 - -—u %%

| O-N"OS N

H H
’\/[ S-N_N CFq
H3CO—(/:\>—B(OH)2 HN s ;f)r @
N_ =~

O
* N ¥
N SN
DT
{}B(OH)g N= N

[0435] Example 31
[0436] This example describes the synthesis of

e
HN ©

CH ﬁrﬂh S

= -

a\_../ \\F
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-
dJpyrimidin-4-ylamino)-ethyl] -i)henyl }-3-trifluoromethyl-benzamide (compound
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“-NNOIIl . ~NN~-NNOHNSOUat3 \ B(OHH2J N-NH
CF3 ) 0 BLOH)2 HNCS O SP N\ NJ N N'j )--NN
CF3 N~ NHNSp ~NNV3\ N ND>B(OH2 139 H N |
\~"-=NIN(~ CF3 r \ B(OH)2 HNS O i c-c~ I~ )-N

P-B(OH)2 H\wv/u Sp Ni CF NN uN I~\~--NNJ
CF§1 1['6%%\' I:Jyngi Ou_blﬁzﬁl&rh?oso@rbée/ ("PDE") DhddY MhndMd cbhdkions. Such
transformauons are found, for example, in Handbook of Reagents for Organic
Synthesis: Oxidizing and Reducing Agents, Burke, S.D.; Danheiser, R.L., Ed.; John
Wiley and Sons Inc: New York.
[0438] Step 2: Compound 31.1 is reacted with the ylide generated from
(methoxymethyl)triphenylphosphonium chloride. The resulting product is then
hydrolyzed with aqueous HCI to yield N-(4-{2-[6-(2-oxo-ethyl)-thieno[3,2-
d]pyrimidin-4-ylamino]-ethyl } -phenyl)-3-trifltioromethyl-benzamide (compound
31.2). Such a transformation is found, for example, 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

[0442]  Step 1: Difluoro-(4-nitro-phenyl)-acetic acid ethyl 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 EtOA.c 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-
(triflnoromethyl)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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HOcO /\ , ~J N=N~HN" v 'SNXNCF3 NS NB(OH?2

N\ N [0435] Exanple 31 [0436] This exanple

describes the synthesis of NHa CF O3 HN'~ CH3 NN

i NN [0437] Step 1: Conpound 26.1 is converted to

t he correscggndl ng al dehyde via a two step reaction

s eqmméx uczrb-etll}d)fpbmyﬂ]-i-ﬁuﬂuorsmbeﬁhbﬁdzerdE heompound 32.3) via

geéﬁcg V\%ﬁ% tlgtlf {x@ﬁé’ (ﬂﬁg&;ﬂﬁﬁfg Iagq?@gdn% {BoAa% p%ocedure found in
DUWuﬁ'élﬁﬁU anal. J.N8rg ekt zméalscml i's oxidized to

N- [2(6forrry|-th|eno[3
d] hi di$ten 3y Canipeund 328y tmpéandy6.2 atd (IDIFA arer eaéchin n-butanol

| e 6 4 BRER) kst enimidi 1 s Cn ficioned between

t rdnh]‘owmahanmﬁdamﬁexf Ollli‘ederﬁfn@i& l@é@i@eﬁara‘t&i H%ﬂ@@ WittPbrine, dried,

as for Organic Synthesis: di zi ng ‘and

eqncentrated u@dels@uce@ammmer Puificatioidby flash column

Jomgﬂ‘n é"g?{’h?'a’?ss‘ﬁ?%i 1ing § B O R8P pravids the tited

(nmmpmyldet hyl )tr| phenyl phosphoni um chl ori de. The

Ol% g ng . pr od is then hydrolyzed with aqueous HC
34 -# 6 (2- oxo-et hyl)-thieno[ 3, 2-

di . .
ﬁf/]|m) ?ﬁ% rifl ggr%éﬁglgﬁﬁﬂ%mm c?e (corrpound 31.2).

Suchatransformatlondsfound for e e, in Stork,
G et.al. J. Am Che&l E]Soc 001% [ 0439]
Step 3: The titled c M ed accg?dl ng to
Step 2 of Exanple Husi ng conpound 31.2

i nst ead of conpound 22 and using 1-

met hyl pi per azi ne é Nof pyrrol i di ne. [0440]

Exanpl e 32 [ 0441] \ﬁ)’!anpl e describes the synthesis

of H NCF3 a
[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,0. The organic layer was washed sequentially with
saturated sodium bicarbonate, H,O, and brine. The organic layers were combined,
dried over Na;SO,, and concentrated to give (5-{2-[(tetrabydro-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 L), 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 HCl 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—thjeno[3,2—d]pyrimidin—4—yl)—(tetrahydro—pyran—él-yhncthyl)—mnine
(compound 33.2) as a HCI salt which was used in the next step without further

purification.
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OHN S/ NFFJ NJ[0442] Step 1:

Di fl uoro-(4-nitro-phenyl)-acetic acid ethyl ester
(conpound 32.1) is reacted according to Sato, K et.
al. Chem Pharm Bull. 1999, 47, 1013). Briefly,
compound 32.1 and catalytic Pd/Cin EtOAc are pl aced

und@449an aSeepIphCiute 88.2 Wk KiRERded S DROPE2H0E) aﬂ—J‘BIEEA_ (1 mL). To

re tlgﬂ m xture is filtered, concentrated and ta

ton ag pddsdetiifluopaipethyphenyh dsasyanite (180pnokd), The solution
d' % iREE P 256 te He&%ﬁé ff&ugrm 2 hyﬁﬁf@nz %}fmﬁ%g lb?vr }egw?erse phase

and DIEA are stirre
m HRLES providize the stlaﬂdmdp@ﬁtde rL(ﬂMSC[M-ltHI]é Yk BA3lL e

on et n Et OAc and water. The organic
we“sbj 3‘5@5‘@\1\5 washed with brine, dried, filtered
anEb45€ancel‘H1§é}£aﬁgﬂéJHé§%ﬁbésqﬂé' gﬂhéﬁseéfw e Purification

by flash col um c¢hronat ograp on Silica gel using a
gradi ent of Et QO Ac/ hexanes provides dfl [4 (3-

trifluoronethyl-benzoyl am no) pheny CI d

et hyl ester (conpound 32.2) i?‘ﬁpep 2: Gorrpound
32.2 is reduced with DI Ho

correspondi ng al dehyde a ordlng to a procedure found
in Ishi kawa, T. ANaS~F*Nm Chem Soc. 2000, 122,
7633. The resul ti He is then converted into
N-[4-(2- 141

anf0asz]) , 1Seig | upr o-jef 4 ls-BP&ﬁwtﬂleﬁb Bhid) ky;% -‘54“9{ o)-ethyl]-
m de (compound 32.3) via red uctlve ahination “using
mﬁeael ~zith-HeEiuEhoremetbykiphanyDoirea pareptuné f3dud wis  prepared

[ Qi & BEmnE1S sheeydn S8 Fiie 122 dlfbegopyenicine was

rusedmateedi of mch}owsthyl-miena[@-@]ﬁy@m&newg@p 1The

dth rtit
oA Slebntor GhmpRamb 20 (led &g, ke %.ebmeawm 455-
| %ﬁ@ii@hﬁi[@@sz}mﬂﬁﬁlor%tzlﬁé@m“ afilb € fil £l Pe %) and

concentrated under reduced’ pressure. PUTi

f IPAE(RBa0enRO mac o eiasoplrcashin 20100smLirezctiga Iv1alJ amm goahls was added

g?&%ﬁﬁi‘g’ @{.b%%ﬁ@%?@%@ %&@y (%_he i E[g fal was flushed with

g Pliftﬁggleli?l aasaarﬁlh em§ ¥asibasd fo Riicrwhvel madﬂtﬁ}hlu&ﬁﬁnutes bW, 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
[M+H]" m/z 545.1

[0454] Example 35
[0455] This example describes the synthesis of

-
i

o
es's e

S~ N
H1\ I
N

where R! is as previously described. These compounds are made according to

'I.B‘ ﬁ
Example 34 except that © is used instead of 1-methyl-4-(4,4,5,5-tetramethyl-
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N [0447] Step 1: A flask was charged wi th conpound
14.1 (200 ny, 100 nol tetrahydro-pyran-4-carbal dehyde
(100 nol %, and dichioroethane. To this was added
NaBH( OAc) 3 (150 mol 9% and the resulting slurry was
The sol vents

St

irred at

SRR

room

tenperature for 2 hour s.

e Aol

SURINR

r'gani ¢ I ayer

vvaai‘eﬂmada quewghoat thys disdlbsurs ad welhteth Babde LOn

coldistlo” Tapledd

over

and bri ne.
Na2S4,

The organic |ayers were
and concentrated to give

(5-(2-[(tetrahydro-pyran-4-yl net hyl) -

amno] -ethyl)-thiazol - 2-

vl)-carbam c_acid tert-butyl

ester (cor%o 33.1) a$ an oil whi FinahEempeentl i n t he
nekt step further purification. [0448) Step 2:
Cohpound 33. -butanol (2 m_.),

6- prono-4-chloro-[3,2- fd]thienopyrimdine (100

I
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wa, idxane oom
te Thelij(D

to
to

a sol Nee/anthA{xi vi a

provi de [2-(2-am no-
S | (6 Ky +hi al

S tredted vvitoh N HO
per at UNEN our .

fed T8
thlaz

ct on s concentrated
SﬂWIth col d et her

et

IyIJ \U LAl UIIU crrl bIIUL J,L UJ Pyll'lll UTII 4 ]
ror pyran- 4-yhnet hyl ) -am ne (conmpound 33.2 asoa
salt which/was used in fhe next step witfkoWt e CFa
purificaoi A2 [04§9] Step 3: wald
suspendep<d 2 mL)| and DyEA. this
sal ution s added trif]uorg i socyanat e
(2420 nol %9 . The sol uti on
tﬁrrperature for 5 mnutes and\then r|f|ed by reverse
p v
miz 643.1 [0450] Exanple 34 [0451] Th| s exan‘pl e)
descri bes yhe synthesis| of ~ O N a CF3 - PN SCFg
H N [0452] Step ]"b} ‘>‘N H
1-{5[2 6§rom)th|eno ﬁ pyrlrri‘||n4)ﬁam|no) et
hyil ] }-3- (3 t or®e | - phenyl ) -urea
(con‘pounoﬁs S prgpare Lidi Mg to Exanple 18
eXcept that 6 E‘ro hl or o- [3 2-d] Nhi enopyrl =ni d| ne
wgs used 1 nstea
4-ichl d1@: 6- phe h| erlo[ 3, 2-d] pyri mi dj llﬁ-ﬁi CF3
(Q453] s ound 32HJO(100 nrgm 1 o ol
1-{met hyl 4 4 5,
\ .y
N)
OH N H H
0 /\/[S»-NTN CF4
o on_ Y O 0
a%s e
NG
N7
N H H
P /\/[ \>_N]|’N CFs
/Q,B\O HN s 3
HO S~Z N
MO N e |
[0457] Example 36
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tetramet hyl -[ 1, 3, 2] di oxaborol an-2-yl ) -1H pyrazol e (46
ng, 120 nole %9 and PdC 2(PPh3)2 (20 nmol 9% was
placed in a 100 nlL reaction vial and to this was added
DVMF/ H2O (4:1, 4 nL) along with 2N Na2C8 (1 nlL). The
vial was flushed with nitrogen, seal ed and subjected

t oAk 81 OVepMe 'é,{&xugqg ' {211 ?g 100 Q).
Th[e c:g];nent sS wer cg%%cgg?s(%ﬁaé SO |§a|ct)hre§%i%\|£i/tate was
filtered and washed with cold ethgr

recrystallized from meiimor%;ﬁ@é%; titled
4]

conpound. LOVMS [M+H + nfz 545304 Exanpl e 35
[ 0455] This exanpl e deN1 b€s™8he'synthesis of O ~

~No \ I CF3 HHNS i S/ N\ .) N where Rr is
as previously descri-Qedl. [[hese conmpounds are nade
according to Rt B Ex 34 except that o0 is used

i nst ead,iaf 1-nethyl-4-(4, 4,5 5-tetranethyl - 143 .E _;,

[ SRS o8 pERaT. dispiet b ampls; o fugable R's are found

| | thttlohabt #8s URMRLRS a®fweiliab GRI Babd ' ). Piele f unds are made
t hroughout this disclosure as well as in Table J]O.

[ 0456] Table 10 RtB(O Final Compound O C%l H C,
g'o'\icmdgrgﬁsﬂ@n% / 1R|%x%ﬂ}'-th£¥)com9c>ﬁﬁd 349 dnd §tedised instead

of compound 20.2 and 4-pyridineboronic acid in step 3.
[0459] Example 37
[0460]  This example describes the synthesis of

H H
HN’\ONIN\O
S

Br z |N
Y
\NJ

[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

Nis'e
HN s H

7
/\)pl
ST N

CFsg

[0464] 1-[5-(2-Amino-ethyl)-thiazol-2-y1]-3-(3-trifluoromethyl-phenyl)-urea
(compound 38.1; 200 mg, 100 mol%), S5-methyl-4-chloro-[2,3-d]thienopyrimidine
(112 mg, 100 mol %) and DIEA (500 mol %) _in DMF (2 mL) was heated at 100 °C




Nr\-NH\ CF3 \ N H\N~/~$ HCNONS$N ~-BON\ N
N HOI )~ NHNCF3 *o HOHNSOP N \ ~J N OHNN
O~-0/ CF3 BOOHHNSY SP"N \ g \SNONH

CF3 HNSHOOS/ NHo !\ \ |y N [0457] Exanple 36

144 [0458] Thi s exanpl e descri bes an alternate

NI ey cpaledcy bl iy et Bt SPFIL R profile te dded

exwﬂﬁ(ﬁgdqummpﬁzmaqe found throughout this
di sclosure as well as in Table 10. These conpounds are

nel®46510 RExample88r di ng to Exanpl e 15 except that

ColRgers, e Alhidadbauils ki of conpound 20.2

o CF,

l’

NN

~N

P

[0467] Step 1: A mixture of methanesulfonic acid 2-tert-butoxycarbonylamino-
ethyl ester (compound 39.1; 2.04 g, 8.53 mmuol, 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;COs (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 (Nap;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-y1 }-ethyl)-carbamic acid tert-butyl ester
(compound 39.4) as a white solid, ES (+) MS m/e=414 (M+H").
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[ 0459] Exanple 37 [0460] This exanple describes the
synthesis of HH Ny N HNO -9 9 Br jj 01 N

[ 0461] _ _
[ 2- (4- Ami no- phenyl ) -ethyl]-(6-brono-thieno[ 3, 2-d] pyrim
idin-4-yl)-amne (conmpound 37.1; 75 ng, 100 nol %

2024 SRR SR 8 4 C g o

cy dh divecené (10.6mdy anatstired h0rodhl telperatie f5LO.25 ihor. VBise solvent was
heated at 95 C for 1 hour, cooled and purified by
r eFIsiemonsd undgpreduced preseure and the residpeswag drigshunder high-vacuum to

L 4, Pl e. 38 63 . TS 0 10 o .
O Ty 4, AR AR
Q-iiflebrofieiyNphémbrtrea (compound 39.5) as a white solid, ES (+) MS m/e=314

1- ﬁ/lék - Am no- et hyl)-thiazol -2-yl]-3-(3-trifl uoronethy
I-k S‘i?')-urea (conpound 38.1; 200 ngy, 100 nol %,
5

TP i 5yl SRS s o 9500 mn) en
he gomgound §80157 11ig} 9. 806 mirSDninDIEApiBaDH itk Lp el il pebas heated at
Eé%&%ﬁ%]ei %E@’%Q"F !i."?'g. %%ggﬁ&%w g"ftsgthlf’ggs 6§%$E Sgéi%g to room
eX ffipetatdRShE inliRkfuré Riis DohiddnBated WieQeuéddBpretsurd. T résidue thus
a lc;ll';{ain’gg wg’s\I dried under high-vacuum and then purified by flash column
chromatography on silica gel (0 to 10% MeOH in dichloromethane) to yield 222 mg
(62%) of a solid, Ry 0.32 (10% MeOH in dichloromethane). ES (+) MS m/e =448
(M+H"). This material was further purified on a C-18 column (10 g, 0 to 100%
MeCN in aq. 0.01 N HCI). The fractions containing pure compound were pooled and
Iyophilized 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

s

CF,

Q

Y H
HNN H

=

&y .
[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 EtOAc.
The organic layer was separated and the aqueous layer extracted with EtOAc. The
combined organic layers were washed with brine, dried over MgSQ;, 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-y1)-ethyl]-carbamic acid
tert-butyl ester (compound 40.1; 0.44 g, 19%). ES (+) MS m/e = 271(M+1).
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SN IN [0467] Step 1: A mxture of nethanesul fonic

acid 2-tert-butoxycarbonyl am no- ethyl ester (conpound

39.1; 2.04 g, 8.53 mmol, prepared according to the

procedure of Hey, MP. et. al J. Med. O aem 37, 1994, ’
381) 4-nitroi mdazole (876 ng, 7.75 mol), K2CO3

o7y 50 0301yt VS0 echshamaBenas paded % ar sotution of
l S cOmpbRTUOM (4456 randl) YR sesH Md L) VVehe fesul-ﬁlﬁi reactlon mixture

aqueous | ayer was extract ed three tines with c and
t héwaé @ﬁmeﬁ aigderos Qmogerp puraespherer(é atmi vl a(bwmzn) Afteri2 hours, the

chr oqn%IF ?ﬁpﬁ@ rf%, I dz%h\!/\gsofoggﬁ % (?l% resg.'l%ing filtrate

hemaﬁteﬁﬁrat’e@ toy pﬁiv@d&%&(@nﬁﬁ%&lﬁy}qmdaml- -yl)-ethyl]-carbamic acid
[2-(4-nitro-imdazol -eth ] carbamc acid
{ cF bl {gsies Sempoue Ao O, T0T0) ES LB miecs )

T T T R

patd adolutiomw of am;pmnﬁemxm B@g ¥ 25ﬁﬁinﬂﬁh méﬁ&&*dﬁfeﬂﬁne @S4nl). The
0.312 . mmol in I\/EO-|S was sealed with a

seﬁaﬁ‘ﬁﬁ’%r‘i‘a"‘]&’tﬁ? sred for 6@3%1“@50 cPRifElats] andipwgisd by flash
Th@olﬂhﬁtd!ﬁ-&né(ﬁgr ngﬁ? ()ﬁesﬂldé ﬁsﬁ?cﬁt@&%nté)( ou-lde QB- -{2-methy-4-[3-(-

pressure) at I ent ratu
c omﬂ@mmcthﬂf-phengl)mado]-mndﬂcﬂrd -y} sethydecanbesmict adid etestebutyl ester

el Sutt it Thec L] BRIMERE Bataitng © 1o

( QBEW] t atSewe: QfN HCl jo dioxanes (3 mL) was added to a solution of compound
é -an no-1 m dazol fvgkm)et yl]-carbamc acid
t A3 60 ¥ 12, @26 spmel) anér@ Begh@e (Gnb). sBhe wactied mixpary/Btirred for
7 0
conpatiaidbilentldoth oRSlfe 1112 RoBB et gl imidazol4-
2}9}@3 (B-mﬂtllbﬂgmhgﬂ@hhxyﬁphmﬁ)(tzomﬁm_ 4@???&10 pmmﬁ) agl_ ﬁ HCl salt.
r ut, 0. ., a white precipitate forned. e
%gﬁﬁ%t@emézqgﬁtﬁr ed of f, IOshedlovvl th
Yor Ongtéiﬁﬂ'e Q:‘Plﬂ){rg rd{n@ﬂo E @d&byﬁhﬂ&iné’ AFOUY, (0229 i) was added

rrg (759
t rI;Ofa obitiomet nymppwemﬂ 3 (D4 g,oq 25nnnoazan|:1D]E;Al (0. 18t ind} $.94 mmol)

c d ter b L est Qun 39.4

\m%ln?gig% 061‘35 ’lfp’: ting g n( r$ izgatf% &?75?05 § @5 2 hours,
4:cobled aiduésncoitrt@IROURMesk? . Thd 48altHE rediddd wiEGkifRADy reverse
4.0 NHCL in dioxane (10.0 nmL.) was stirred at room

t ihges HELG to grogdethediled compourd (B \Easl0% RS (+) MS m/e =
r glﬁql_ nder reduced pressure and the residue was

dried under high-vacuumto vyield 410 ng (91% of a

HED4EA | t Ekample 41

no-eth Him daz []1-3-(3-
tr[b%?(ﬁoro Eiéé??ﬁ“) ea#@asyv@s&eﬁnd 39 5) as a
white solid, ES(+) M5 m e=314 (I\/H—|+) 71] Step 5:
A m xture of conmpound 39.5 (309 ny, @ pF) and
compound 6.2 (137 ng, 0.800 rmol,q DI FAY'n- BuOH (1: 1,
4.0 mL) was heated at 10%&&% Md tube behind a
0

bl ast shield for 2 hour gy ng to room

S 2
7 N
N —'\ = N) :
[0481]  Step 1: A mixture of compound 39.5 (102 mg, 0.292 mmel) and 2-bromo-
4-chloro-thieno[3,2-d]pyrimidine (73 mg, 0.292 mmol) in DIEA/s-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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tenperature the m xture was concentrated under reduced
pressure. The residue thus obtained was dried under
hi gh-vacuum and then purified by flash col um

chr omat ography on silica gel (0 to 10% MeCH in

di chl oronet hane) to yield 222 ng (62% of a solid, Rf

0. 32041#d¥edVRSmh tedinpbr&iieOthe TREAREWas doactatiatdPuides re&ﬂ:%d pressure.
(MtH+) . This material was further purified on a C1

col Uhf fesidug thos tabtainshswavednied wnder. highovaciumacayd ttrm purified by

| yobfieRiDeg YL HILR B 3T R B o BEhabe e 0 ms (529 o 1

c o byR-g6-dorao- ikl 3, Sqﬂf (4*91mN§o)4&tg,1Fﬂf4-8mﬁd&&blt4-y1 }-3-(3-
[0472] Exa Ie 40 [0473] This exa | e describes t
Syn[.rﬁitgrg kphenybryrea Kpempeund a3 agiolid, Ry O. 34 (10% MeOH in

Co 2g0
2- E{&Mb? 1@@%1%1%4')0? l\zdglléjemﬁh(gmwg 4 mol) in DWVF
( 50{04!8)2] werStep@atTaca tegadskd rﬁ}xhﬂ'e o2 chmpoand dhe (119 mg, 0.226 mmol),
res It| reacti o, xt ur ooled_to room

! enaifhepoRaric il SBaAE € 7 oD Ok BLEROKERPOTKLO M, 0.8 mmol),
or g d q : :
o DA, %ﬁ%"h"%%*a%%“‘ﬁpgz @ﬁfé. (1B 0892 mfblF hud tiphenylarsine
wer & Asag HB0547 Inind'))c iThe reshitirgimonrane vz 3Gdred i 100s9Cander nitrogen for

congcent r at and fied b flashclurm
chr ﬁ’é’{"{?gr 2%}? h X ) JatEuEe, was partitioned between

hexaars ah@ BiOAY dnd ﬁltered through a l;lvlug of cchtc The aqueous layer was
[2-(2-methyl -4-nitro-imdazol - | -et hyl]-carbani c

aci eKtracted g yith EOAe. (ﬂ@mwmgm dayess wereldyigd (N2,S04) and

oy (bRl Sre St Mekdue 4 it Pl 11 <058, 10% MeOH in

Cordlohlbrbndélhﬂneb Qo 44el@ a ﬂolﬁ Ryold7 (noa/aaoxla dthﬁ]oro'ﬁi&hane) The
resu ctiqn was stirred unde

y RO 7B o MR QTR orPAeghabs e Gepod ATiEoR-0M HCL in ether.
hourge refsﬁ'lﬁn Rt Wis %ﬁ&éﬁ&%%e\ﬁ%dfthé LSRR WY No YP‘/a?lggEéti%under high-

of Celite and the resulting Itrate concent
pr o¥actem to yield 15.3 mg of the titled compound as a white solid. ES (+) MS m/e

[2- 2-met hyl -i m dazol - 1-yl)-ethyl]-carbam c
aci oﬁsa@{ﬁ@myl ester (conmpound 40.2; 0.3 g, 77%. ES
© (4)[0¥8B]NT e Exanfplé ¥r1) . [0476] Step 3:
3-Trifl uoronet hyl phenyl isocyanate (0.23 g, 1.2 mmol)
wad04¥ted This example desenibestth %Q}Wﬁhﬁéﬁd’MO 2(0.30 g, 1.2
mol ) in dichloronmethane (5 ni). The ctlon m xture
was stirred for 15 m nutes, concentra sk, puri fied
by flash colum chronat ograp s gef usi ng
Et OAc to provide (2-{2- rreth
trifluoronethyl-phenyl -1 dazol 1- yI} et hyl) -
carbam c acid tert-but e ter (conpound 40.3; 0.11
g, 21%. ES (+) M5 N428( Mt1) .

N\

e

N .
[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 mumol) 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 resuliing solution was added methansulfonyl chloride
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[0477] Step 4: 4 N HO in dioxanes (3 nL) was added to

a solution of conpound 403 (0.11 g, 0.26 mmol) in

di chl oronmet hane (3 nmL). The reaction mxture stirred

for 2 hours and concentrated to provide i
1-[1-(2-am no-ethyl)-2-nethyl -1 H i m dazol - 4-

I = bl Ll -ph bok- . d 40. 4; .
b (D42 gl 5 3 BRIPHR SY  liEpa b8P PHBB T oty the mixtore
[ 0478 diBitted with BtOAd aidwhiliednoits aguedhp 1 rMHA], 2 so@iultSicarbonate,
g, O. %3{551 nmmol ). was added to a solution of conpound i
40 284 tgingg 4 The organic phase wasrisdp(Nas$04)3nd) congergrated to yield 10.5 g

e ot ReSmpuloatblaf ¢ Flker S5yl toildih BERCkAdhe. BS ) s
coﬁi_@/em%&t(hfﬂFH'a. dryness. The resulting residue was

COIOAES O80T g nEp R b W e 9
047 . .
s e e

St €871 A Exampleddf conpound 39.5 (102 ng, 0.292

nd 2:bronp-. 4:chl.oro-thi eno 3,.2-d] pyri m di ne
(7@‘%8? o.% SHATPle deic %@i‘eé%&f (1:1, 1.0 nl)
was heated at 100 C in a seal ed tube be a bl ast

shield for 2 hours. After 148 ol i loom
tenperature the nmxture was capc athed undee reduced

pressure. The residue tf f ngtl was dried under
hi gh- vacuum and tHSn rijlied by preparative TLC
(S 2, 10% MeCH i ' rifrethane) to yield 80 ny

(52% of 1- { S sy

1%&}6 br ono-t hi eno[ 3, 2-d] pyri mi di n-4-yl ami no) - et hyl ]

-i daz¥epAl:y Al 2@-mB-viak whs whargee twish 4pthdorgtS-methghthienof2,3-
(c L 41, s.a solid, Rf 0. 10%.MeOH |

di %#ﬂgﬁ%‘?#a‘%%?&yﬁ ﬂ‘% nﬁ@%eé%Eéé%‘s [R5 1[1%‘4%}] compound 38.1
St @ 12ng,T00G nitde 88)5 BIEA {t 1§ 208 DIFPEURE) 4 The fdldh i
ng, 0,226 mml&ib 3@_5 ridi ne boronic aci d)83 ng, O. 6g787uspensmn
RS heasedatd 1, £ s(andcopledgogopmutnperalune. DUPneentration in

e sheiTasr Sl A BT (i Fhn e pheECbiepRpiazol-5-91-
rmi ethylamingsthizho[2, Bd]miindidhe®-varvetylid] Adid eyl @ter; &ompound with

hour s. A{ter co quaéto roomtenperature, the mxture
md&e%ﬁ?‘? comgeund fddiee a soligthet wan ysadk inshe aevd reactiom without further

ttﬁl@ifg;gﬁ@n.pmgdsnmgﬁhg%A? aqueous | ayer was

extracted twce wt “The conbined organic
| 40490 e Stepi2i ARN(MRIBDAYasahdrged ovitheeunimiuned 431N@00 mg), DMF (1

ng@ﬁi ! %Siﬁ ll\?a&ﬁs(zprlﬁﬂ.f i'I(ilceI 1%2(? o%r %gsl \s/t?rrf-:r gt §o%im0%e'mp]é9:{?1re 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
O/\/</S§/‘k /lk @\
N"™N
! 7
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di chl oronet hane) to yield a solid, Rf 0.27 (10% MeCH

i n dichloronmethane). The solid was taken up in

McOH di chl oromet hane and treated with 2.0 M HC in

ether. The resulting m xture was concentrated and the -
resi due was |yophilized under high- vacuumto yield

B

ot 3 g o v,

m &dd@de%ﬂﬂqommﬂbywlgpﬂnzsacxﬂna(ec&ﬁ)mql)m monB 1&apagature. After

2oL e, N or e R ot andfighr e B ash cotumn
g, cmanﬁtagmgjﬁy ioh Mk gel Yombdovideh @21[ﬁsduﬁﬂmoﬁleuyl-pmm)-umdo]-
was stirre roomterrperature over

mi Shiazel S k-acstie asishmsthl ssteg (mpow&f?@)s iRy @Q‘%wmld EIMS (m/z):
drigeh. %&d@fﬁﬂzﬂﬁ\rﬁﬁmw 3%bRkd o%nﬁ%g@ jpauantitative)

of a clear "ol Aus’ ob al néd was di ssol ved
i n[04PIE] ( 1Blepld: Bod soheaimest mmﬁbuﬁﬁm4(181mmmﬁl) in9%dkyOFHE (50 mL)

m’m}alga g%qo éhe resulting solution was added
meVRhAddad Hivm: glusmipp@ hydggle LA 3Q mmad; 3.0.Mjn THF) at room
dr @RiMeRura ! %ﬁruﬂﬂgh%%ﬁ IR0 Gfnutby, L BE rl?]tfbgﬂwnm&tﬁx% was cooled and

m xture was dil ut Et OAc and was
agweateswith Kiv¢iChytiong additionrnfidecaaton nEhesol ven oval rémeved, diluted with

The or‘I%g n gngrgal%g?rggg tgr I d%{%%méﬁﬁgthy%‘\con Q E)r%tg.}%dlayers were
0| dozﬁm&h dﬁ@cI %ﬁdeﬁ&atéﬁ%diﬁ;ﬁﬁ@ﬂ Bg.fldsH cérh}nﬂ\&mﬁﬁt%graphy on silica

=254 ( MtH+ 0486 Step The titled conpound wa
pr&ﬁééﬁ d&maé%o v@rogmﬁlwlbﬂa@olw@xﬂbﬁt(Btmﬂtlowﬁwlrpbenyl)-urea

S B0y B SRR 15 Bsbiasos oaoun

s;ﬁmmfsiﬁmndf:?:ﬂw > NHCF3 HNSHHO9 N OSN

Y0894, o SPeid i3 o't molusiop of somponnd 445 (015 ‘ol in ary DMF (2 mi)
was added Na¥ (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
titted compound in 30% yield. EIMS (m/%z): caled. for C;oH4F3N5058; (MM+H
466.05, found 466.90.
[0496] Example 45
[0497] This example describes the synthesis of

N
\N/\/</\/“\ JCJ)\ ’©\
s NTON CF
B H

S 3

N
AL

N
[0498] Step 1: A mixture of compound 44.2 (2.0 mmol) and anhydrous MgCl,

(2.0 mmol) in methylamine (10 mL of a 2.0 M solution in THF) was stirred at room
temperature fox 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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d] pyri m di ne- 6-carboxylic acid nethyl ester (250 ny,

100 nmol %, conpound 38.1 (341 ng, 100 nole %, DI EA

(1 m) and DV (2 nlL). The resulting suspension was

heated at 110 C for 2 hours and cooled to room ey
tenperature. Concentration in vacuo provided

o- PR immaingenty mlich sldp ot ipspeding amide n 90%

] - yeldyy ERVSN@)/z): ekt of ok @lmlwsmmzdlmﬁjﬁﬂ%hﬂxx&ﬁﬂa 359.10. To a
am(ﬂ net hﬁ; ester; conpound with nethane (compound
4359ytion ofthe dptegmediate agaide (d Kmimel) inediyeKEFr(E &omLpwas added LAH

i1 ) 68 B A e s i
f,gﬁ(ltfl(f gmngﬂs?@fecgoﬁl;d’lrﬁ 0 °G?§c$2‘?§?ﬁd§(\f3ﬁl?’lﬁf adliitfon of ice water.
i NG JBIRIR RS FOPETIAted Mjiuicdy Bitho spisated Hodipm bicarbonate and

( agitepted wthLHCAS %&%ﬁﬂ: Iaﬂ%x‘?ﬁ%@%%ﬁ dn-!c-H co%@a?r[tpa‘?eé %{‘_j purified by

fracti ons were pool ed, Conce I'n vacuo
aridash| eedwnn | dhrestatograghy ners silica gel awi prevideel -{5-(2 méthylammo-ethyl)_

oy Bl ey ohesi et dGninioeund 4570 fa 5% yield. EIMS

\ Srdk)Scdicdd fot €, BEFNOSATHAAORs 3, $Runld 34H09@ SOI ution

of the HBr salt of “(2-am no-thi azol’-5- yI% acetlc acid
mdM99] esStap 2¢dnpiniae of compeondsI1) (0.5 DiEA), dinpound 6.2 (0.15

g‘ltﬂfﬁb I uor one ‘}&éﬁgh@jﬁ%ﬁ%gﬁggﬁﬂ%@’wdﬁ 1pg ofmfor 2 hours.

t eifpesoltent evas Aémoved Mk Ithé gﬂ%tdtﬁtpdﬂﬂeﬂ%y Hﬁﬁh ESlafin! Gomatography
trated and purlfle ash col um

oS, BEotor rouecthe (tEded Bomponnst by 28 yield, BIMS (i caled. for
{23251317113:}{@92(5}‘415);11]@@ by, T ?rwg)mprel do] - thiazol -5-yl

}-acetic aci ‘ester ound 44.2) in 60%
yil@309] E| Emarpple4q: cal cd. for (314H12F3Nsoes (M) +H

3 f nd 360. 1 0494 2 To a solution of
ci‘%’pognd ple ﬁ@?ﬁﬁ*]?esl F*‘iEOf( 50 nl) was added

Iithiumalumnumhydrlde( 1.0 Min

THF) at room tenperagTres- ,t“gr ;l(ir for 30

mnutes, the reacgioplm xture wf \(I:\g B angk, treated
ice

with the cautioug afdiilMon of ter. The sol vent
was renoved, dil 1 h saturated sodi um
bi carbonate and extracted with Et OAc. The organic

| 05025 WweStep aonﬁbnad soluiiet, otcompédrﬂ e300 mmol) in dry
pg‘r' i ed g¥ f\sh col um_ chr omat o%rap ¥ on silica ge?

i CHQBW ane (10 mL) was added TEA (2.0 mmol) and tosyl chloride (2.2 mmol)
1a 1510(1‘21:&?;{ AR, et |rl=;suﬂr%z% t%é/ Was gséﬁ}?’ed :lgoﬁlrtq%%ratum for

hyI p enyl -urea conpoun
howrs) aouicerftatedGhdHi Wﬁaﬂ}i\&o&m%ﬁﬂnﬂﬁogrﬁ silica gel

3§2 fgoovﬁ%%%%#ta Rty T° §°J % Serd PR ) walod. for
CaoH1gFaN30,8; (MM+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—S-yI}-ethy])
ester (compound 46.1) in 90% yield. EIMS (n/%z): caled. for C1sH14FsN30,8, (MY+H
390.05, found 390.00.
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was added NOR (0.45 mmol, 60% oil dispersion) at room
tenperature and stirred for 30 m nutes. Subsequently,
4-chl orot hi eno[ 3, -d] pyrim dine (0.15 mmol) was added
and the resulting m xture was stirred at 60 C for 1
hour and quenched by the addition of several drops of

s te %JTED i ' 39| (e18 niasl); esmap&thd 6.2 (0.15
a@gﬂ?:ﬁe grt Si Huﬁe%@mpgi; F‘?‘lﬁg%ﬁgye/‘“?lqash col yrrr)1 o (
cinrmiptand K@Dy (Ol ésinmatpingBMF 6.9 o) cveast isted: aty 9QC for 1 hour.

compound in 30%vyield, EINS (nlz).: lcd.

NI RN CE L Fi TR TR A —
Egﬁ'gﬁllcs P id P {de Y HtIGK é‘él’ﬁg&mdei&i: U e yiclh eERMBt (ve's): saled. for
of NJENSNHHCF3 e~J N [0498] Step 1: A
nCrebliFaNeD:Se MOtk 48203 ofopnd 482881 ) and anhydr ous

(2,0 L) in rnethylamne (10 nL of a 2.0 M
2/&9951 onwf‘)’ms stirred at room tenperature for
SRMBSR!I  MOSY Sxamble déBciibed the waRhadnoent rat ed, dil ut ed
vmmtsﬁ EtOAC and-q‘lfltered. Th Rliltrate as washed wth
brine, dried, concentra;@/@guri i ed 151 - a/
fl ash col uim chr omat ofaphy NH gal _4Q_ provide
the internediate arg &0 90% yHel dH EIMB (M%)

cal cd. for Cl14N D2§j(l\/t)+H 359. 07, found 359. 10.
To a solution of the™nrnternedi ate arnide (1.0.mmol)

in dry THE (5.0 nlL) was added LAH (3 I . 0 i

TIGSP6ht Sepnit diope PutpgREion ofcompayn mg GBminod .ty THF @50
Stiykregd at g S, ¢ 8d 4.0 PukoRNR0 M i
h%?oﬁ%fegdem&fhﬁg%@ﬁagﬁﬁr%l%ce(%a%r’. EtEof;he o "
MhegitaefTHB/ethyibeneene) at &8,°Cdinldet avawnespheee of Mt edifter stirring at -78
sodi um bi carbonate, and extracted w th Et OAc

o G 598 30 TS, B YA TSI A P i iffon of TSCN (8.0
Pirhd1) %@WL{% RaCPALLTR °Ch TREREsREFAR MYixaite Svdsi towlyelvarmed to

to provi (2- nmet hyl am no- et hyl ) - .
t oo edmpRrathie- B Firrad for FeVSAERMYS - pﬁ%mayuam &ips quenched by the

(c ound 45, in % vi gl . Z) ‘
CHHRgH S ortsaf dropY of Sietlsd Syl o188 apd Migtbont Gtrated. The
2 reshiugi wisuduied waEeimeaturitedd Sodiurh (bid-ariromete) andt enfratied with EtOAc.
6.2 (0.15 nmmol) and DI EA (0. 15 ) i,n DMVE (,2.0

wdke s praapisd lagers) oyat fidsd, 2%P§%Tﬁ€ds A R Tkt column
rgfiﬁ%\’rﬁ?o@ﬂ}% the r&RkAUEIPYS T hi@shaebY 4fdiasio-Bainefs)2-dlpyrimidine-6-
chronmat 6g aghy on silTca gel to provide the title

c omponitrile | afc@hposide Ba-1) Bn NEO% ryickd) : EBAS ctmv/z):opaled. for CiHCN5S

mg?%%%o&w}%}?b(ﬂ?g' 09, found 479.10. [0500]
[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 stitrred at 100 °C for 2 h. The solvent was
removed and the residue purified by reverse phase HPLC (agueous 0.1%
CF;COOH/MeCN gradient) to provide the titled compound in 40% yield. EIMS
(m/z): caled. for CaoH14FsN70S: (MY)+H 490.07, found 490.90.

[0508] Example 48
[0509]  This example describes the synthesis of
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[0501] This exanpl e describes the synthesis of N SO
aNXNJ SNHHCF3 NJ [0502] Step 1: To a solution
of conpound 44.3 (2.0 mmol) in dry dichlorornethane

(10 m.) was added TEA (2.0 mmol) and tosyl chloride e
(2.2 mmol ) at roomtenperature. The resulting m xture

was stirred at roomtenperatures;-gr ever hour s,
concentrated and purifiegy sh_cojfum

chromat ography on,silica ¢el toprivi
i nternedi ate t oi¥ylat e oyield "EING (mz) CFsal cd.
for C20H18F3 ( LHJ486. 07, found 466.10. To a

solution of the internedi¥te tosylate (0.5 mol).in

DVIDst) O edp WS AQlRfhed Q6 Shtts WU RGBT 3:fpyrimidine (10,0

) . and the mxture was stirre
hommel), Kkranesbylsidylacerydeneetidyie thraol)] PAPLCNSSIMYE.OMBEnol), Cul (1.0

Pl e, 228 B0l B i R GHT B ik Blushéd WA ary N, fo
2- fcSereBrtifiitéd Atar IR GOPEORY 30 ifnfled Shadr My ahoshhtle 8¢ Ny, The

- et hylz ester (conpound 46.1) in Yo yi el d.
(rfgdvent Fes qamovest acl giel ERING QRETied My-+HHish 39 A clirortography on
396 00. 152, [ Step 2: (A.m xtuce qf conpqund 46
(OB e o B, hEos oty Bl s pyrimidine
( Qcdtipommal #1810 iDM5% 2yild)i BIMSVam/8! ichicad OHG i (MY
h%. g)he solm\;ent Wa);l renoved an% tc%rggr(fe(git Sal%e (f]ﬂ58§1 H
p 6le “’892515*99’(1 col um chr omat ography on silica gel

t i d ' ; ' %yjel d. Fl
(oo & R TPERAo A1 140, rBo 6 THE 3 ) s
38@:@_@)31@13?4@@?3;5&@ ('MBfABﬁQjﬁilil ‘E‘hﬁ% E%(MNrFih&] AL 0 °C. After
[l DES €. syntnesis o XGl I e
1?5‘%%6“%“&3@ ;

eE PorRigites, dhe, BiacHOs mixuge wagronyentrated.ydituted with
THEO - D g . i
(LA T gl b R B pick O S o S N, > The Sotvent was
atemyyedcangnie regidue panifigrh by dlash chimmAthremastgraphy @nasilica gel to
- : ] . I xture.was transfer 1o .
 Provide i lonl SRR S tnichdl S B Pt FookSpon e -2 i 92% vield.
( EIMISIOn/8t caldtB 62 CaIETNES QVTiHADL 920,99, Edifd WBS.c3d oW Y

WE‘E#?? to, roomtenperature and stirred for sevgeral‘
hotrs!  THYEP Yot BRMWEsolgtenpavad 48/2 (h 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 BEtOAc. 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-y1)-thienof3,2-d]pyrimidine (compound 48.3) in 80% yield. EIMS
(m/z): caled. for CiaHysCIN5SSi (MY)+H 324.04, found 324.00.

[0513]  Step 4: To a solution of compound 48.3 (0.5 mmol) an THF (10.0 mL) was
added several drops of water and TBAF (0.55 mmol; 1.0 M im 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 mlL), 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 CoHgCIN5S (MM+H 252.00, found 252.00.
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addi tion of several drops of saturated anmoni um

chloride and then concentrated. The residue was

diluted with saturated sodi um bi carbonate and

extracted with EtOQAc. The organic |layers was dried,
concentrated and purified by flash col um

chiy ogr 00 St | i
o, PTRACO: BRPYS:0R skl Of Bltngblh A8 (G113 mmob; segmpound 38.1 (015
c( campdand DIEALJ0. 1 m@esk) yi BIMF (EOMBLY wiag stirréd bt 100 f’@ for 8 hours,
C7ﬁ§ % Mt) +H 195. 97, found 196, 00. [0507] Step 2:

¢ SPLeDty. Was( geraaieguansl thenisside ¥@S 1pwafierd tpfoflash column

andhroald Ee%rg&]ylgn @ﬁféb) el o [M5vile e Bhéd g@lgggﬁrﬁ;fenegﬁ% yield. EIIMS

100 C for ven was renove

r e§miicaledy fm.@mm@&m@ﬂhﬁ@m&m{mus 0. 1%
CF radi.ent) to provide the titled conpound
[ W%’ﬂ%ﬁ%@ (mz): calcd. for C2OHL4F3N70S2

(MO518] 4907 exdngpio destBiBe Pl spRBOH oExanpl e 48 [ 0509]
Thi s exanpl e describes the synthesis of 153 / N 0o |

HN SNN\N NN S NHHCF3 N N [0510] St

m xture of 6-brono-4-chloro-thi gno[ § 2- %§1d|ne
(10.0 nmol), (trinmethylsilyl)fpc (12.

Pd(PhCN) 2C12, (1.0 mmmol ), Hmol) and TEA (2 0
mol) in dry THE (60.0 nﬂ was flushed with dry N2 for
several m nutes 3 at 60 C for 30 mnutes
under an at nosp The sol vent was reaned
and the residue purified by flash col um

chﬁﬂgl‘ﬁl ogga{'mymﬁmm]swhsl lﬂﬂl‘fﬁlt \?r]iﬂ@ c?mtp?]u:ﬂeszl[ 13(1225 Iilg, 100 mol %), 4-
an e - | eno - rnm

o G S S Tt oAb angH i 6 Mo py it o arboxstic

{ QlcidCteh Bkl S H6 C N2 m 6 %38 fog ggéi%&(@%g( % 9811 %). To

Step 2: To sol'uti 6h of co

HEIS(‘% wldyd ¥ Figs TR anm)ahngmnmm NQG@G(M? ﬂiBAFThe vial wras
stirrci

M. i
7 ooy ol Bete) ot sibirdted e Hgroei e 10 minutes,
di 3oomed10m ). ThHeGOftenASIE Eovlel And %Bﬁlfeﬁ&gtgd $PYAME The e resulting

bi carbonate, brine and dried. The solvent was renov
aﬁﬁﬂ@lﬁe s sparifiedpby | evesse tnhaﬁﬁt FELQC o(laqmus 0.1% CF;COOH/MeCN

%P%P%ﬂﬁ% "ilsll 4’“ en 05 ld %&'&ﬁﬂfﬂﬁﬁ@"ﬂ]@md‘ -ylamino)-

4&tlﬁf)]~thmzﬁ.22/ey§v] &J,(Bi-mﬂﬁirbﬁe hen yaphest céBpoladHRihNg, %dlhydm-
(%&%H 1 g found 195. 00 0512] Step 3: A mxture

Bmfg"‘ir ~carboxylie el tertiiutyleesipr Srompersdn$0.1) and the tited

compound. This mixture was dissolved in 4N HCl/dioxane (2 mL), stirred at roon

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

o

N )L’@cn
Nata

HN s H

S~Z N

RQ L I
NJ

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
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azide (5.0 mol), Cul (0.2 mml), and DIEA (1.0 mol)
in DMF (10 nL) was stirred at roomtenperature for 24
hours. The sol vent was renoved and the residue was
diluted with water and extracted with Et OAc. The

organi c layer was washed wth dilute aqueous amoni um

Y gnscﬁ é-lcggqrﬂ%}? 8%&1'{1%% I,l%l Bch fﬁggcati 85 S Otgﬁuo o%étﬁylgﬁjenyy isocyanate

4- phitey 2- Bhdstraivd exRipIes Of saitablé R B de-fbithd throughout this disclosure as
[1,2,3]triazol -4-yl1)-thieno[3,2-d]pyrimdine (conmpound

48""81;315?11'@@@9} eld. EIMS (mz): calcd. for

g Niéél Mgy +H 324.04, found 324.00. [0513] Step
ﬁ)$‘i€s,o u |’(g)n of compound 48.3 (0.5 Mol ) in THE

(1[0521]TL) Tiisexanple dessibarthé sghitbass off wat er and TBAF

(0.55 mmol; 1.0 Min THF) at 0 C. The resulting
m xture was stirred at 0 C for 15 njnu‘

concentrated and washed with xankgy Ehcphite solid

that formed was suspended jin lic \Mateli (10 nm),

filtered, washed wth tet and dried in vacuo to
prOV|de4chIor06(1s -1 H

[1,2,3]triazol -4-ylB'%h -enp[ 3, 2-d] pyri m di ne (conpound

48. 4) in 95%vyield. E (rn/z): calcd. for COH6CINSS

( Mitert! R5%s Q@ deE&iUé@ previolifly. 19fese compodngé 14d n?cﬁpaé:ordmg to
A m xture of d484(0 nmol ), npoun

( cﬂmplnﬁale)tcm dham (@H).15 umftbin);teadl of)Mpy(xﬁu@babmmsd in step 1

5 e 5 BuBlopheina SeneRinglh 1SR s oS ouftrnety IpBeRY Socyanate
C hn et dillaskativexamples of GflableR 1Y QY f(ﬁ.ﬁldttﬂl%uklhddt @ls disclosure as

conpound in 10%vyield. EfM5 (ink): calcd. for
(M) +H 546. 10, found 545.85. [0515]

%9%16_4%5%‘% Thi s exarrpl e describes the synthesis

HHNSH HNN [0517] A 100 nmL
V|[ﬁ523/las ﬂhmrajampmdehcmnﬂmﬂydﬂﬁdisbfu% mg, 100 nol
%, 4- (4,4,5 5-tetranethyl -]
1, 3, 2] di oxabor ol an- 2-yl ) - 3, 6- d| hy| r HH—H dla,e | -car
boxylic acid rt-butyl esy e /()
and PdCl 2( PP égsw % . Tooth was added
DVF/ H20 (4:1, 1nl N Na2CO3 (0.3 nL). The
vial was flushed wil n, seal ed, and subjected
to mcrowave irradiation (10 m nutes, 300W 100 C).

THR524dnt efitep LicFe a fosleattiedrilpsk ovscplagedtacsispensiaacefozompound 6.2

H@f?jﬁ ?lgléhfgg-ﬁg%ﬁ ﬁi}ﬁ %E‘ZO%E/I%ECER{] 'v@a% c%Xled%\a/ 73 e’Coan%[s’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);SnCl (1.9 mL) in THF
(50 mL) was added via cannula over a 20 minute period at =78 °C and stirred for 2

Z

hours. The reaction was warmed to room temperature, hydrolyzed with saturated
NH4Cl, 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 proﬁde 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), PhsAs (0.46 mmol) and Cul (1.16 mmol).
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gradient) resulting in a 1:1 m xture of

1-{5-[2-(thieno[ 3, 2-d] pyri m di n-4-yl am no) -
ethyl]-thiazol-2-yl}-3-(3-trifluoronethyl-phenyl)-urea

; compound with 3,6-di hydro- 2H pyridi ne-|-carboxylic

acid tert-butyl ester (conpound 50.1) and the titled

c oifpo nerdtiofl hixture xtastRated it BOSEDFores! hbirs ADbridehd AL ¥P B/ mess and

2 ' t t t for 15 tes,
B Y v Beu S olpRc sbrompgraRlcon e gel y(10%e MeOH  in
; he, t.d L]

PR ing o, grovie  ERIRRUEH 0 b funo Ly pyrazol -
exdinthienae]d Zedlpprmidihe (copmpobed 5220f O ,j>-NCH | CI HN

S / N wh i d i bed i ously.
=525 o R S e 1215 o) s
eXDEA(G $Binntd1 PGV (19 HES Ghab ﬂ?ﬁt&?g% ?(?0 °C for 2 hours. The reaction

4-pyridi neboronic acid in Step

3- GRS prasrapncenitatstatoadryndss and purified bp @dluafn chromatography on Cig
3-&k 1 f nyl isocyanate in step 2.

Il I#&ée!?t{ﬁx‘é@fé)%éﬁ;ggtz CYRYPHabl e R's are found

t Hos2houExkhiple 83 scl osure as well as in Table 9.

[ ﬁ%% Exanpl e 51 [0521] This exanpl e describes the
s si s 18is example despribes thansymthegiS'of R1I Nwhere R is as

descri bed previously. These co uadsﬁkare made
according to Exanple 29 exrccﬁNO t BLOBR, IS used
i nstead of 4-pyridi neborgRi isghi s @ 1 F%and

3-fl uorophenyl isocyangt el s used i Fst e of

3-trifluoronethyR I \sé{yanat e in step 2.

Illustrative exanples mUitable R's are found

t RiRHOR! i | scl e, as. I.L as in Table 9. ,

[05"%5‘5]g %xkﬁgn% e&%% ?’(c% y g ar?b?é" aregTple according

syniBxasipte 62 didkptvthal AYT {sMdsedGnbtead 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-I Final Compound
NH H
| NN CF
@ o™ HN § Y @’ s
! >'—l ' I

N H H
~ /\/[ \>_N N CF3
0 Yt A ®)

0O
k/N\/\N \ K,N\/\N \ 8 Z N
S N S
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ON,,.NSN N, \ N[0524] Step 1: To a flane dried flask
was placed a suspension of conpound 6.2 (5.92 mol)
in TIdF (50 nmL). The reaction was cooled to -78 C and
a solution of LDA (3.25 nL of a 2.0 Msolution in
hept ane/ THF/ et hyl benzene) was slowy added. After

strring NUTep, a ©dhy C, a sorutior
(n-Bu)SS@gﬁﬁi h' THEL (50 nl) was a &kgg oF
canridGOOVET a m nute pkrdod at - P @’ 8

for 2 hours. The reaction S war to room
tepperature, hydrolyzed wt hNsaju NNH4Cl
exfracted with Et OAc, dri ed C t/"at ed. The
cr roduct was  purlified hy flash colum

ch}ro

i N
raphy on silijc el (1:1 /\/[\H H
>—N N CF
chl or onmet han ey 10% HN g Y \@r 3

Et QrRt hane) pifovi de 0O
4-lchl of%- 6- trﬁh&yl $t dnna NJPNW pyri mi di ne
(compound 52.1) in 92% yi®id l{3,'2 Conpound

52.1 (22 58 mmol) and [4-iodo-1-(2-pyrrolidin-1-vyl-

etthyl ) - pyrazol e (23.32 nmmol) was di ssol iHh BIVF
arld degas ith nit rogelg To this NTN CF3
Pd2(dba) 3 (0. 1),} Ph (0. 46 ) and” Culg( 1t

nmol ) . e reactijon m Xty pated at 80 C
fdr 6 hours, concentrgted to anl purified by
fllash col um chromat o raphy on silica I\{:;el (10% MeOH i n

di chl or orret hane) to provide

E% %[[I-(Z yrrolidin-1-yl-ethyl)-1H pyrazol -4-
yl@ i en yri m di ne (conmpound 52.2). [0526]

onpound 38.1 (3.03
rm[gI:)3 and D EAE 55@%6%619%5%%% (OTO m.) was heated
at 100 C for 2 hours. e reac ture _was
concentrated to dryness ?—M§ %Gﬁﬁ
chr omat ogr aphy on ca gel tapr e the
titled conpound.H @g{ﬁé@l e 53 [0528] This exanple
descri bes the syn Si ~NNI ~CF3 HNSON
A N where A and R1A are &E previ ously descri bed.

THESRIconftamdl: al-E5-(Paffe ateMetliong-benpylEt Hapyrezdi2-yl]-thieno[3,2-
exdcect fhat, RLA- As |

o3 Py e AP 5 Hosgmetby phqnyD-urea

St(aﬂnﬁ"un@ﬂ%hﬁ ayritheRiz0d akdor@fig &f Efdthpielze Rl Ais and
A s are found throughout this disclosure as well as

i A0534) e Step 2: @QEOunglﬁdel (0119 mmol) is heated at 60 °C in neat TFA for §

hours.  The reaction was evaporated to dryness and purified by column

chromatography on Css silica gel to provide the titled compound.
[0534] Example 55
[0535} This example describes the synthesis of

NH H
f\/[ >N N CFs
HN § ¥ @
O
HzN\/\N \ S Z N
N/ M U
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
33.
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R-A -1 Final Conpound N~ HH , N") OHN'" SN O N/
CF3 LLNS N \ HN" SSNY NCF3 | O/ NN NS/ N LN

\ N'H ") 0") H\' "~ SNONI%CF3 N\ S LI LN\
~NJ P 157 NOCH3 ~N N CF3 H3COHNS Y~/ NS/ NH
1/ NOHN _jl S;-NQN' %CF3 ON | Ir~/~NS/ N

N ([0597] )\ Step 2Y FOaNohtion N ldompbihhd 85 s\mNztﬁhnHl (w’as @hided hydrazine
N%% S/ NN N9 [0530] Exarrpl e 54 [053&
ex &%%) Feuiyelsais) ped the,zeagtjor m@u@ whs heated pt 683C fqm %5 bours. The

HNf%actl?‘ F 6c®fe?%h@g&5e nzy e)reil&'e prraged by, prappratiye JLC (10%

noff%) M—NH}MOHmddmm%rmhétﬁm) ¢ provide the titled compound.
- ei&él % t hjiazol - 6y| ]-3-(3-trifluoronethyl -phenyl)-ure
ample 5

[0539] This example describes the synthesis of
NH H
HO~p " HN'\/[s\}NTrNO’CFS
’ O
HO \LN NS AN
N/ N N A}

[0540] Step 1: 1-[5-(2-{6-[1-(2-Hydroxy-ethyl)- IH-pyrazol-4-yl}-thieno[3,2-
d]pyrimidin-4-ylamino} -ethyl)—thia;zol-Z-yl]-B -(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
POCI; (10.9 mmol) at room temperature. After 2 hours, an additional equivalent of
POCI; 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

N H H
,\,[S‘f”g“\@,cr-'a

Naos. ” HN

—Q
Nag’ S~ N
A SN Y

[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 CH;CN). The reaction was purged with
nitrogen and di-terz-butyl diethylphosphoramidite (1.06 mmol) was added. Afier
stiring at room temperature for 3.5 hours, fert-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 NaHSOs (15 mL of a 5% aqueous solution). After an
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(conpound 54.1) is synthesized according to Exanple
53. [0533] Step 2: Conpound 54.1 (0.19 mol) is heated
at 60 Cin neat TPA for 8 hours. The reaction was
evaporated to dryness and purified by colum

chromat ography on Cs silica gel to provide the titled

CONMRgHAEnal [1I0RRH
descri bes the sl/ﬁitéﬁggﬁ sdaol?& ﬁ%@bﬁﬁﬁmﬁc%ﬁme e, washed

g / with buine) drigd Pmise@]ceﬂrﬁpd 10 give phosphoric acid di-tert-butyl ester 3-[4-(2-
L o ls b aehin Reh Y Paiknit) S dSY Bk 5 S i Stallihoy

t . - h I
| g5 i ﬂ%yf"“gﬁ‘éﬁ‘i“ D ompound 55. 1)

I }-3-(3- trlfluoromat
i s esiten 3a 6 eudaagpauad B ensom theprevioss reaptipn 5§ [issolved in

S iclord: g@fﬂ?‘]eg 4 590 817 SECPAHE4a88, - he rFAB g Bhred at room
M xtenipRraime dveatight, séncetriied &5 dl%mESShﬁid rifitdéby reverse phase HPLC.

reag |on Is.concentrated to dryness and the residue
pur e dyppbilized gwaduct was washed wjth EYOAc \p givsy ambeige precipitate.  The

Floggﬂg?fpgx ’vtﬂ%rkﬁ)ggh ?bgcg%i( Le%egﬂlgr)?;n%ljr § gudsgvs cr ija'-%%%f Dowex cation

syntivhan& mﬁm (®aM fohi@) Rl waterahd KHYCBFfor 2Hadur Fhe rédin was-filtered

1- [@1"\:!(@“’{ *ftil)IP?gﬂV%?l&@B%fthqedm“ﬁﬂ?%ol 4-yl]1-thien

0[351 4701 PYtxagsle 884- ¥ ami no
- et -t hiazol™-2-yl] - 3(3tr|fluororrethyl phenyl)-ure

a [()56 ourihissxamplé desstihestbe syrsbesisoafor di ng t o Exanpl e
33 or Exanple 53. [0541] Step ZnNT aHsoI ut i on of

compound 56.1 (0.17 nmmol) in THEN 1
(10.9 mmol ) at roomten'p eSAftTE'r ou
addi tional equi \Lal 13 was @Add an

reacti on was stlr r 4 plours. Water was added and
the reaction nix¥ tirred for an additional 1

ho ol atjl es were reaned under _ reduced pressu
&rﬂﬁﬂﬁ r eStRRE Tip suspeesion of 2 HBr sdlt phad e (3:pinénq, ghiazol-5-yl)-

gg%%%%ﬂoﬂﬁloié i h&fon"QBRPHA 58. NP4 rintbif HAUAb R hethane was
added TEA (4.30 mmol) followed by the addition of pheny! chloroformate (1.43
mimol) 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 EtQAc
and dried under vacuum to provide {5-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-
ethyi]-thiazol-2-yl}-carbamic acid phenyl ester (compound 5§8.2, which is
contaminated with triethyl amine salts) which was used in the next reaction without
further purification.
[0550]1 Step 2: Compound 582 (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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[0542] Exanple 57 [0543] This exanple describes the
synthesis of NHH NaO ~p-OHN S}Np Ni CF3 NaO S/
N\ N [0544] Step 1:

1-(5-(2- [ 6- (3- Hydr oxy- phenyl ) -thieno[ 3, 2-d] pyri m di n-4

I @he £ 46 Yrovilib| 1a§5ntz - £mitlo)etBy1§-Bhikzdl 2L W PBABRIyolidIAE yimethyl-

nyI -urea (conpoun was synthesized according

top@w&bmaﬁalm][mmdﬂs-ﬁtep 2 To a sol ution of

CO[@%@E r azéf 't %’O ‘80 ﬂn’?%lfg vﬁv’i/ ' ﬁ‘:@%’éﬁf&o[‘%ﬂﬁﬁ%ﬁmﬁine (4.0

reﬁﬁﬁdﬂ?n Magsthyiagad Sl\ﬁitéh'mﬁﬁtbilqgQﬂ]awiabbrolaﬂm-ylbuﬂfpyrazole 4.4
di et hy pho horam dite (1.06 mmol ) was added. Afte

st Mmool Pl hﬁbﬂam § apmel), a‘i’h}ﬁé O mmod) st KeHPQBO. 'S‘ER“Q in a DMF
gt{ fh?..)ﬁﬂdd%aée? { 1 nﬁf)f %Trg(y%lr%guﬁ%gﬁl Héb&faﬂﬁé uif®P the reaction was

er "Stirring our action was
C Oednﬁﬁleteﬂ The teabobd m/\pm‘uﬁgndil‘l&:twdeh EiQAc add Natd§GBaghd with brine,

mL of a 5% aqueous so] ut.i o 159 addi ti
1 fieeds COtlﬁ%lt\’aé%@mda\mrﬁeﬂthyrfL“ ‘@9& ‘?1'58?1&'6’%% yon Eit gel to give

di
ST B TS SRR comprnd 5.0,
es[ﬂﬁSZ;B [ 4S(eﬁ-4.{ Compound 58.3 (0.23 mmol), compound $8.4 (0.47 mmol) and

ﬁ%&ﬂ) %miéuo%w%éhyﬁ%é‘ﬁﬁnfe GDVEN AR v8iéd 810" Br 5 hours.

t hirge edadtidn § E0HcERkAED t(ﬁdﬁyhéss g l’p&ﬁhfi@& bg Flale ﬁaﬁﬁmrtdnomatography
57.2) [0546] Step 3: Crudée conpound fromth

pr ewistiss g@a@ﬂﬁoﬁ O\ l\mmmm dwhlq;p@mham@né%ah@ is purified a

and TF 0, 41 Iy stirred
at Soebah i ehedftle SHE ahRF e REL BYER. ¥
dr[omg; angxampld 3%ed by reverse phase HPLC. The
ilized product was_washed vvlth tOAc to give a
‘8&5 4br ecThis expepledsacribes the synthesis ohas stirred at

roomtenperature Wthasusp |p|n gf -2g of Dowex

cation exchange resin (
for 2 hours. The reS|nHNas- mz:>|ltrate
| yophilized to give § tIed conpoun

Exanpl e 58 [ 0548] T S e>9anpl e descri bes the synt hesi s

of HN-1J S N~ N R Nom S/ N AS- [0549] Step 1:
got’@ %uﬁgr?n@%% thﬁﬁg)g%’ p{f@?g‘fs;’)} t T8Ese compounds are made according to the

et pyocpdires pfiBrdreple S8-edteméhatconpound 58.1; 1.42 mol)
i n dichloronmethane was added TEAg( 4. 30 rmol) fol | owed
by the addition of phenyl chlogofdrmate (1.43 mmol)
at roomtenperature. After 2 sNthe reacti on was
concentrated to dryness R )

is used instead of compound 58.4 in step 4. Dlustrative examples of RYs are found
throughout this disclosure as well as in Table 1.

[0555] Example 60

[0556] This example describes the synthesis of

N
/\/[‘}-ﬁTH F
e
CN\/\N S~ Z N
N A )
N N
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to give a solid that was suspended in EtQAc, filtered,
washed with additional EtQAc and dried under vacuum
to provide {5-[2-(1, 3-di oxo-

|, 3-di hydro-i soi ndol -2-yl) -

et hyl]-thiazol -2-yl}-carbam c acid phenyl ester

(cpomsrynd Sgep1: Wihblukeof &ﬁ{ﬂoﬁﬂ% 88162 1Y $)hin didndrbtbthane (1.0 L),

am ne salts) "which was used i'n the next reaction

wi sateated N (360 st waier (10580} was eqpidly stiedouiithe organic

58,2 . 64 1), B:zpyrrol.idin-1-ylnethyl:
ot BechonE S o TR i, e el g g 2queous layer was
di esedcwddwhith BidhicoshellRné @evahl tirhes.C THe orgfhif 1Ay Svere combined,

The reaction is concentrated to dryness and purified )
bydtiehand Cepeentiptashtoogie doe amine na yellow aokidl A portion of the amine
M B/ WAl 0 RIBLAARGank 30 BELY bilP 1k liEa 488 5 Hfhorophenyt
urea. “The urea was di ssol'ved in anol an reated

W isbcyaatedh 3 nle) 4tQodin tetperdturd With dvernight3€itti:. art@ solid that formed
concentrated. The residue is suspended = and sonicated
i nwat EHetstlo ashedh withy dickleremethane ansl driedudst ¥erupmute provide 1-{5-

1P S 3 R TRy D SRR R 2o 13 ftvorg penyi- e
| nfepmpbunch 66l 12)6 g) #sa ¢adloripsisnlid.58. 3) . [ 0551] Step 3
A JOSBhE € Slep 5 E M RasbeS B2 P 0%) 60 LI 1l TR oy was

1- sRteb Wdrkadide &.0 nﬁ?ﬁﬁﬁ&ﬁ@?éa@ﬁbn ktdreel £165 ©RPAHIADPhe solid that
yl)-1Hpyrazol e (4. mol ), Pd2(dba)3 (0.8 nmol),
Phiormed was filteyed offramdihe-Hlngte was gemdentrated o Zive 1-[54@-amino-ethyl)-

rbiRBE S BB phe M s (b BP0l 6626 BTRY itsWPsona
pal05E9) oneStepeld:\ve aolubLRRSE cdfithonad 60.2 (1sh@eholY, tBmpound 52.2 (1.67
bri ne dried, concentrated and _é)un fied by flas

h
carmed and, B Adpagobrin dr metil-dayriolidigiope ('NMP”) was heated at 90
4-hl 0k 8y 1Toet byl K - - L 2 ,
iy 0 O 50 kg
( Cbrk®, dried )andozympentredecs 8 The (esidie wan pirifettby DblEAN(dhr@natography

LN N di net hyl acet anmi de ("DVA") are heated at 110
%ﬁv%{}l?ﬁ&}&g.cmﬁ%’ém&eacti on is concentrated to

dripsesls amExamipield1ed by flash col umm chromat ogr aphy
on silica _gel (10% 7.0 M NH3/ MeOH in dichl oronet hane),
arl856Hen fﬂuﬁ)éﬁmﬂé@eﬁ:ﬂl@éé@rﬁ}'ﬂtheﬁﬂéoﬁy preparative TLC
to afford the titled conmpound. [0 5131HEX|qmpIe 59

[

re

[0554] This exanpl e describes thgl syatihas sof [ }-N
NthN- HNS QO XV S/ NRBN whase @—mm)m
descri bed prle de

vu\m;sLKr These ounds
e pho rgs Exanpl e 58 except that
Cl N= N

according to

where R”! and m are as described previously. These compounds are made according

N=C=0
ey
to the procedures of Example 60 except that is used instead of
3-fluorophenyl isocyante in step 1. Iltustrative 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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S R &N is used instead of conpound 58.4 in step 4.
IllTustrative exanples of R's are found throughout
this disclosure as well as in Table 1. [0555] Exanple
60 [ 0556] This exanpl e describes the synthesis of
N>\-NNF HNS O/ S 161 [0557] Step 1: A mixture of

conpound 58.1 (21.2 g) in d I(p.rornet hane (1 0 L)
saturated NaHCO3 (300 i
rapidly stirred until H¥e org%nl ““"‘B%c)a'ms cl ear.

The organic |ayer @& &tht ed and t e aqueous | ayer
was extracted wt d\;? or onet hane several tines. The
organi c layers were cohbi ned, dried and concentrated

t%ﬂér&?@ﬁﬁdﬁ'ﬁr@%&és&ﬁé@ﬁr&)’i’o&ﬁ {id. A portion of the
amne (5.3 g) was dissolved in dichloronethane (80

mPSedld t Step el vl h a3 shspgosiop hefiy 2-tert-botoxaoarbory2arbino-thiazole-5-

P S RRDR St Caothrabpd PL Rt i) p HF e stowty added
‘f 'I{QRSHO(mﬁﬂh%ﬁea U0d M s&16tie 4R MTMEY, UUATEO sic@¥i € 1 hour at room
[ Zeqapeture dhe Teacioni ksy aawiqushy hpdiolyzed| withtthy |spquentialz addition of

! '&ait&l go é% lﬁagiff '1‘5@! %&B‘e‘%ﬂy {\%Qgg?d 95 (;éﬂg%q‘.r&ﬂdﬁi%n&l? whteP (2.85 mL).

Su&ﬂﬁ’fﬁhﬂﬂ O6r 3@peURE (B rdactidn Gs Glltered Mol pADEL Thlite and the
was added hydrazine (2.0 _nL) and the reactjon stirred
attilgBiecis; dried) angd gogcertated otpl give Harhydrexyragihyiehiazol-2-yl)-carbamic

fi cicﬁ?:ﬁ%uﬁlfesé??ﬁq}ﬁo&ﬂd M@t e was concentrated to give
2-a
t HD36H| - 2 Step| 2:3T¢ 3-<dlutom of bampobyndi622 (18.5npmol)dn ichPoromethane

oiis adslanbeer 5 G0 Bhand PRt ol abropin inoifature (THE is
mmhéd sk o163t staiTRlg) mhddriah) MRRY [1: Phdlis, a8l addiida M quivalent
NI\/P E |1Was heated at 90 C overfnight. The reaction

é@ddfdi mut@w wthEtlm@rred\d% 5§ beurs hegpaction mixture is

Br ollfe eg{ y co :g{af H.tmtp&ﬁdt oséglﬁfég at(}ﬁz a gradient of 100%

C clighdonochetfa0o &6] lm{lﬁtGAﬁl [F@ﬁrﬁibhs T&dnmﬁingnfhb edesired product are

desc |bes t he synthesis_of HN S m. O
ciocledcand Rprpqen%;at to afford (5- fonnyl-t!uazol— -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 AlH; (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 NapSQOy, 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%

163



where RZ1 and in are as described previously. These

conpounds are made according N=C=0O -f to the

procedures of Exanple 60 except that (RZ1)mis used

i nstead of 3-fluorophenyl isocyante in step 1.

[Ilustrative exanples of suitable RZlrs are found

t th@Homt BiOias) dbsaffeduy 8-[ aaydebty-athieno[3[2-&pPrimidin-4-ylamino)-
[05 anpl e. 62 | 0563]. This exanpl e descri bes _the

&Eﬁ’z%lr ~Yhigear! aKidrrtdut yLester (FozpppRd ﬁ@ﬁb

thﬂSKSFZ $ief 5. L goﬁﬁmg ?f EJth%qn@ 63\ Q68 le&l?ﬁ?éxlchloromethane

Step 17 To a suspensi
2- tseaddeb whbydroas Hﬁﬂ)(BawqmalehtIsabb het. BMcsahhmnyihl I4-dioxdne). After

t hyl ound 62.1; 21. in THE was
O bitfpe Tl MR St Grafeaslion fofoncehiRIeg to diyness to
Af ke & tdsidueN@af & s Fsﬁﬁa @A THEOMT] es‘i:@ﬁéﬁrsﬁmtﬁeadd]ed TEA (5.6

reaction is cautl ous roI yzed wth the sequentia
addi tion of watg 7 15% aqueous NaOH (0.95

m_gq@gﬂm %djflﬁes tﬁ)em reacti (()ﬁ |8 lfnh)e.f]g%@get“?sﬁr 3 grﬁﬁl n%gaing at room

of teﬁ‘gieritnﬁ'eal’oﬂ It eouds] tHer ehetionSi € cbfebnatbdCART phtifiet Bji' preparative

5- %/Sroxynet hyl -t hi azol -2-yl)-carbamc acid
r 10y Buiri 252, @ﬂed[%femunsk epllystratige gxamples of

so& iﬁabErRm‘E afePf%RA &ﬂﬁ% pgme)
di c;ln | or omet hane &'ﬂﬂ'mg%x gt ecular si eveellsas %bkjsand
POO562D. 0 Examiple 68 roomtenperature (THF is added to

he ' ve the s art, material). After 1.5 hours,
aniogagi ghi%ﬁ & 9¢s6H s §s e?*éogdded and t he

reaction is stlrred for 5.5 houns. yThe reaction

m xture is poured directl to‘)aN Ni €F3 col umm
and is eluted with a gr &l of® 10 K@I or onet hane
to 100% Et OAc. Fragti g,nt ai ni ng the esired

product are poolgdr} digopcentrated to afford
(5-fornyl -thiazol -Dyl)-dhrbanmic acid tert-butyl

eqosy1) ¢ osm;ude@% s%)spen&i%@ﬁ]co  6.2958maehyh cgﬁ 13{F (25 mL)

conpound 62. i n di chl oronet hane 1S

t rweﬁemlyd shﬂw( c,nmnl d?eO M w&puaneg‘fﬂ:/ethmm s —381dC under an

f t stlr oomte erature
oviPoTe SERkL A Fnd b A R0 il B B ity transtered
The aqfr%eoleﬁ 30kukiyal off Mnetisy] %ﬁﬁ@iéﬁﬁ%shﬂoﬁdf@(@ﬁﬁn&lﬂ @nbedry THE (10
WI h?&ZZequwalents of a 0.5 Msolution in

) alar el sthe esRiging apixtme wagyslewly fraemed e toem temperature and
q%ﬁﬂ%&?&% d P :
Na2SOA. i's %ﬂls t ered 9%%?%% qaéné@édjp? & BRi6iP P sgveral, portions of

sat. ag. NH4Cl, concentrated and partmoned between EtOAc and saturated aqueous
NaHCO;. The orgasic 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 ml) 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 columxn chromatography on silica gel to give 4-

chloro-6-methanesuifonyl-thieno[3,2-dlpyrimidine (compound 63.2).
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and concentrated. Purification by flash col um

chromat ography on silica gel (10% 7.0 M NH3/MeOH in

di chl or omret hane) provi des

[ 5- (2-am no- I - hydroxy-ethyl)-thiazol-2- yl]-carbamc

acid tert-butyl ester (conpound 62.4). [0567] Step 4:

Co d I

ha Eﬂg?g]po ?ﬁu’ﬁn g 311%;;@9 ﬁlcr%m ound 6?.2 02 mmol% compound 38.1 (0.2
DI nol OardSDHero k) DMF (ﬁeaﬂe dvaus the@bd\atl 0O &of 3homrh dihe geaction was

T k34, 2 b s SR SRR By e

t Ocrhfcvnd.

{5 | - hydr oxy-2- (thi eno[ 3, 2-d] pyri m di n-4-yl an no) -
V‘}]—tthaizimmeﬁfl} carbanmic acid tert-butyl ester

t sol ution of
gg&ﬂ%p%%é%ﬁ%ﬁ tﬁﬁ Ygﬂ‘%‘%%o onet hane 1is added
anhydr ous HO (31 equivalents A 4HO M solution in
1, 4-di oxane). After stircinglfg 3] £Fat room
terrperature t he reactl ohiN's cof?centggat 0 dryness to
gi ve a residue thaf ended in THF. To this
suspension is addeﬁ 316 N=C=0 Rz1 | equival ents)
and ( )m (1.1 equPval ent and after stirring at room

Lofeese & i Dmpbuta Md acBAMLABHAMIL &3 excont shat only one

I\/BrfqmvalbnEbﬂﬁe()iPBAighwdihistebed conpound. |l lustrative
suitable RZ"s are found throughout this

dlx[ggﬁugsur ﬁgllbj\%ﬁ; as in Table 5. [0569] Exanple 63

[ Op398) Thms@xaﬂagi@dﬁaws'tﬁ@@nhﬁ& sfnthesis of ~) N}-N

N CF3" HN S o0 \ [0571] Step 1: To a
suspensi on of conpound 6.2 (5| Kll) nn dryC'I]':HE (25 n)
was added LDA (6 mmol

hept ane/ THF/ et hyl b@pzenégl at ;8 CCMn n

at nosphere of N2. tSNrrlng at -78 C for 30

m nutes, the m xt ansferred to a pre-cooled

sol ution of nethyl met hanethl osul fonate (8 mMbl) in of
dr[@57HE ( TRis cainpoaind isiBéde atberding3o IE;daﬁ@la"r'ﬁxtequ)mm
slowly warned tq roomteg‘ﬂ)p erature and. stirred for

hcﬂamg yimesnh@&theﬁ*ﬁ%ag Fedbef Isyﬂwh@emeﬂ%wlfwate in step 1.

hindise®f sat. aq. NHACL, concentrated and
partltl ongg %‘g tween Et OAc and saturated aqueous

NAPESY]. Thbisexgaplealebates theagntegaodit ed, dried and

concentrated to give a residue s purlfled by
flash col um chronat ographym o ¢ve
4-chl oro-6- net hyl sul f anylpt m di ne
(conpound 63.1). [0562] St 2: Am ur - compound
1 (1 mml) and 3-9\:@%‘oxybenzm c
N NSy
/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-thiienof3,2-d]pyrimidine-6-
carboxylic acid ethy! 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,0 (4 mmol)
in THF (20 mL,) and H2O (5 mL) was stirred at room temperature for 2 hours and then
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acid ("mCPBA ;2 mmol ) in dichloronzethane (10 nL) was
stirred at room tenperature for 2 hours. The reaction
m xture was then diluted with dichl oromethane, washed
wi th saturated aqueous NaHCO3 several tines, dried and
concentrated to give a residue that was purified by

fl ﬁé]&aﬁﬂédmgqm NTREIQE RN YTH Te fdtioh Gfis @6hcen@ralld\8 dffyness to give
chl or o- 6- net hanesul f onyl -t hi eno|[ 3, 2-d] pyr.i rni di ne ]

( céitdd2i3-(B3cifporomethyl-pEag)- &{Ql-ﬁﬁamlfgydﬂtﬂﬂa’lmno}thxeno[3,2-
conpound..63.2 (0. 2..r nnul cO 8.L (0.2 . I

o B ARG SropR e, AR, bR 4] e e O fthee

hopiisficatib@id @8&kkieplas concentrated to dryness and
purified by reverse phase BPLCto}iorovi de the titled

cotfs8éhd. StermIup nmxtirp pEcanpquug 6612 (BHl5smmebyhmaethylpiperazine

N

Exgairidet fobne eefRiatiuRaivenlifht. dhe reaeton wak esicenfrated @PBAness and
Is used in step 2. k&S??éﬂ Exan‘gjl e .65 [0578] . This

exBiHjfled byasverspphase RFPLG tor aftosd theditled comprimeks ~ )

H éllf]: \ N[0579] This conmpound is nade
a'gtcag?%fng]%o igﬁgl e 63 except that dinethyl phosphine
ch[0586de Hhissmdpleddseribesdhe syihegls of

netil anet hi osul fonate in step 1. [0580] Exanple 66

[ 0581] This exanpl e describes the synthesis of ,1J

rNXN CF3 HN S N O &S, NN 0582INStepHL: 4-(2- {
2-[3-(3-Trif|uororrethyl-ph\:;@yﬁ ) Q-89 - 5-yl
}- ethyl am no)-thieno[ 3, HNI] P ri?ni ghne ar boxylic
acid ethyl ester (oc@np 6. 1) is prepared
accordi ng to Exammpl glextpept that
o3 2.
R1B

4-chloro-tl-iien pyi m di ne- 6-
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.
Tllustrative examples of suitable (R'®),N's are found throughout this disclosure as well
as in Table 12.
[0587] Table12

RP)N 2. Final Compound

N'H H
/\/[\>_NN CF3

SN Y}
HO N N
-
HON

—NH
O L)
M= 7 N U
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carboxylic acid ethyl ester is used instead of
5-nmethyl -4-cliloro-[2,3 d]thienopyrimdine. [0583]
Step 2: A mxture of conpound 66.1 (2 nmol) and

Li OHH20 (4 mol) in THE (20 nmL) and H2O (5 nlL) was
stirred at roomtenperature for 2 hours and then 165

nleut rali ZGG(AQW}ZN 1.0 N RU A4 %allg&?f’ml on was
cloncentrated t6 dryness td Gi Ve

-[3-(3-trifluoronethyl-phenyl)-ureido]-thia E?

t hyl ani no)~t hi eno[ 3, 2- d]|pyri ni di ne- 6-¢ CF3
(lcompound @6. BINMhi ch is ysed wi t hout ther

urificati omin the next step [ 84

i Xxture of conpound 66. 2
- et hyl pi perazine (0.05 nﬂg_kaHATU (U 05 nnDI) and

™

enper at ure over ni ght. Thé reaction was conc }gﬁeﬁj

~—+

tjo drynesgppand purified y reverse ph CFs
gfford thd _titled conpound.qf0585 Exa e 67 [0586]
Thi s exanpl ¥y | bes the Bynth \~-N N CF3
HNS Ol O&AN R1B. N N- EB(vaﬂ are as
descri bed previously. Thege ngpUunds are made

i xeept—t-Rat—R-B)2N-s—tsed
ilnstead of 1-nethyl piperazine in step 3. [ljust Jatﬁve CF
gxanpl es of guiNtabl e (RIBf2N' s are foupg hoUf ]E:j’ ®
tlhi s di sct@slirepas wel | s in Table,12 l‘50587] Tabl e
12 (R )2N 2. Figal Conpoufid NH H CF3 N)O
317N HON N\ NOM- NN B z NS | CF

OH

NH H
| S>-N_N CF
\ HN’\“J:S Y 1[:3’ 3

®)
7—NH AN 0 S22 N
C) RN S N

C)N N

N v H
| Y-N_N CF
NH HN’VES)_Y\@S
g 0
HOP™N o&-{’f\"‘
HO N Ny J

N

I
O“u

NNH H
HO. /\/[\>_NT|’N CF3
o ™~ T
O S A N

HOU“ )

[0588] Example 68
[0589] This example describes the synthesis of
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Ho., o.j N 166
CF3 ONNR HNS O/ OS
CF3 HN S NH2 O/ OH N$
O..

/

N

d
N RN-NHN N OH

' S~NXN CF3  HO HN
f CF3 Or, HN'S
~ /CF3 HN HO O
/ CF3 |S\>_

[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

[0593]  This compound is made according to Exarople 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

N OH
A Mo Lo
ARl v
S~ N ° F
N\ N J

[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 NH,4Cl 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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rNVOS/ O HON N [0588] Exanple 68 [0589] This
exanpl e descri bes the synthesis of 167 N}N -N N CF3
HNSYOCNN/ N N [0590] A mxture of conpound
48.2 (1.0 mmol ), 1-(2-azido-ethyl)-piperidine (1.0
mnol), CQuT (1.0 nmmol) and DIEA (2.0 nmmol) in DVF (10

ML) 0%ERI/EY (30 i) df MEOHEIOAFD samw e THY redction is ﬁJtered through a
Subsequent conpound 38.1 (1.0 nmlL) was added and

|
t heeli @%ﬂwcmnm@d &) denesnty pravide 3-(Ravlimethykbl,3]dioxolan-4-

e e o .

fi theaertstepdd washed with water and Et OAc. The solid
mto_ proyide the

{0583 cosBita A pokuh %‘L%%oéﬁééﬂfbsbgmax)sc?uwgs 100

SCPEAP G RNEAP 0 DY 00t} EOLEES B LG i

acthe deagtjon ds Eoaled) endiii)ammmptﬂ l:t’(tj\meme(QA@zzimﬂol.O N NaOH. The
hyl ).- I

! oo TP B e fisiels® el il b e and cameentoated toesieg a residue

Thing: # ffvel t Qi ;
N O P AR P B e HefGhim g roprebuce 10

Of (:-GousthyiLb Eoxolobdrdathog - e pheayl 1 652 dhieno(3.2-
d]pyrimidin-4-ylamino)-ethy}]-thiazol-2-yl } -urea (compound 70.2).
[0598] Step 3: To a solution of compound 70.2 (0.2 mmol) in MeOH (1.0 mL)
and dichloromethane (1.0 mL) is added trifluoroacetic acid (5 equivalents). The
reaction is stirred at room temperature for 12 hours and then directly purified by
reverse phase HPLC to provide the titled compound.
[0599] Example 71
[0600]  This example describes the synthesis of

N H
/\i \>—H N O\\\ E
Ask R
s 0]
g
.

[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

,\I ‘n’ ‘O By,
S~Z N
\Y N ﬂ
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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2, 2-di net hyl - 1, 3- di oxol an-4-nmet hanol (7.5 mmol) in DW
(10 nm.) is added Nall (2.3 equiv.) at room
tenperature. After stirring for 2 hours, saturated
NHACl is added and the reaction is extracted with
Et OAc. The organic |layer is separated, washed with
n ri a ONEqpt o4 e gi S e it NRFluxed with
vvaég %urrgf |Dg%i bgzlgrﬁepar afr%% %ﬁg (?%(05%1 %%\CWIini it
hexanes respondrng nitro conpound t hus

{8’
%‘r 12 hours under e%'%?ﬁ i:}ﬁgca °§§h re o %ra%(gé]%w{fs The

P%&tﬂ)ﬁ% nEdbled oMot %%@atﬁr%mﬂhe sbeent @@ eéhoved snder reduced
filtered through a Celite pad and concentrated to

drpyessues. t oTpiratiane feum 2dighleraraethane. [and 3henage® gies; urea product
yl Iuoro phenyl am ne (conpound 70.1) of
sdﬁ?ﬂ&%?%u ity to be used in the next step. [05971
St[ep05): ASty 2i U@fhp@flnd: armornxw mtfol} ig hﬂhmﬂuh)EtOH (10 mL) with

conpound 16.1 (1.0 and DVAP (1.0 mmp

(tgpdm%)nq & ﬁawdentﬁi oo de%r 3”611%1‘?5?&?%% mﬂfl?re 1§ cacied to room
|y I t

| Skl A gl PLLH oAt BEBSR HIG o drymess

vrrtblgi‘kerthereorretpomﬂngmnhumc(nmammmltﬁcﬁ)t 0 give a residue

LBhos RS ””éﬁ* %W%rep (%)tnifv%n-dnﬁé&%%ngnjolwnDW(IOmL)

( l%]va% Q(%d“égt J[%bfg‘[“]ﬂ,dgﬁg' gxeé@rhrém)f lafi@ thieylanfing |(8 Oécivalais). The
d]rpgotﬂomld stirret] 3t 90AC For) 1 boury bdoledidilntsd-witly EtQAc,uvashed with water,

( onpouynd, 70. 2% 0598 e 0,a solut on of
e s opéensraina b praviaerited SofRpSRd. ong

d| 660 ompihapfe 3. 0 L) is added trifluoroacetic acid

éeurvalents The reaction is stirred at room

tdﬂﬁﬂﬁ]at uﬂ"éJSfeemmplg deserrbes thecsynthesis@frect |y purified by

reverse phase HPLC to provi rﬂp titled conpound.
[ 05991 Exanple 71 [0600] T {s\ gF bes the
synthesis of NOH ~ S/NF N

.J [0601] This co ou d [ ﬁfﬁde (acco ng to Exanpl e
70 except that fr

2, 2-di net hyl -1, 3-dh ﬁn 4 met hanol is used instead
of (S)-(+)- 22dimeth -1, 3- di oxol an- 4-net hanol in

stiegodl. [ 8 i xR frﬁ@zﬁ@ﬁhﬂ&ﬁr@me@hgnph@yn-mado]-thlazol-s-

describes t synthesis o
yl}-acetic acid methyI ester (4.17 mmol), paraformaldehyde (0.95 equiv.) and K2COs
(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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>NNzi HNSO-(R)m S NN where RZI and in are
as described previously. [0604] Step 1:

2-[2-(2- Am no- 4- net hyl -t hi azol -5-yl ) -et hyl]-i soi ndol e-
1,3-dione is (compound 72.1; 1.0 nnDI) i s prepared
accordlng to the procedure of Ericks, J. C. 169 et

o 3 5 OO o o .
ac g8eBeariflidromerhyl erheld)-miraidd]abiazdh® yl -2 duiisopmopylsilanyloxy-
cooled top room eg‘ggrature "{&%aﬂe solvent is renoved
undEPPIOBIG ACime efrGompeynd, 13.4)i25 % 1PpBm

one r THF (2.5
CcQUSBL P4 49, BAGEE SBn T W Sine) n THE (25

MTov3s achiedeme&mimEt OHa(110 M solutianhin B slrepvdsg st 0 °C. The

SO S R S 0= s

filhaeRsl wis co@@ﬂmkdne The IrédcBb® iCQRACHEd B &1 dropWisy Bdition of water
to give the correspondi ng am ne ]&go ound 72. 3)
[ 06Wg] thetregetign nExtyre SHASLEXIBAled fvi EEBaﬁd The gor{lb}ng!s organic layers

O e i BB AA950 GACHOURAP e by i vy

r eaplirmm ch@nﬂogrqﬂﬂ; @0 to Qm%tﬂtOJAdmLhexamptoeptpvﬂelluu::‘oe(a-hydroxy—
with Et OAc, washed wi th_ water bri ne an
corﬂcgﬁfqpa?@dﬂ{aaywﬁmeaaﬂﬁmlhthw@# a!Bn?p- i uor%‘tﬂ?l_rl phenyl)-urea

Ex 08] This exanpl e descri bes the synthesis
ofq—%%@ "04 OS NOH N[0609] Step 1: A mixture

of [0@17]3- ( Step #f Taor mspctﬂsydn ofNaki | (P-13rreingbhs 1605 oil -dispersion) in

%'a%gﬁﬁ 70,20 miifs T 5 s of ComigpuRa 23 (08, 1ol in THEF (1.0 mL)

€0k Yoom itémpd¥iiard. 1AfEr Slniny@s NEaire4 caloréllieho m-ccl)]kyﬁmjdme (0.04

hours. The rteaction was cool ed, diluted with Et
washealvivesh addedeand g Eractiond iR Was dicalgdtas 6§l Ve far 1 hour. The

r esré&lf%n%%t %ﬁ ' Lﬁc%gd QXthfthé‘?g'dlg&l Uﬁ%b&!_:lated % The reaction

chronat og ra on SI Ica
t O riixQutE d\@s extractad with EtOAc dr1ed and concentrated to give a re31duc that was
ydr.o

t h.@?@ﬁééyymr}pag 'g\fﬁ( prael 25%?’?5&%@"?%{!‘% vt X()é@ﬁég et hienol3,2-
73. d}byrnmdm—4—yloxy) 1-triisopropylsilanyloxymethyl-ethyl]-thiazol-2-yl } -3-(3-
trifluoromethyl-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

NN H H
| NN CF3
HN S Lr U

o |
\N)
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[0610] Step 2: To a m xture of conpound 73.1 (1.67
mmol ) and triethylamne (2.2 equivalent) in 1:1
di chl or onet hane/ THF (12.0 nL) was added
triisopropylsilyl trifluoronethanesul fonate (2.2
equi val ent s) dropvvi se at 0 C After conplete

ol ST | PRt 1} Mindlotla i TGl Berdobhp AL P phBound 73.1

an C(49@$ligédn\m¢thalﬁ)l F20i0HiA)L) foraliOumiruees. S’ﬁﬁ reaction vessel is then sealed

e e T -
on 1 bidhsioh T0C1@ GRY ﬁh%%xw-t@fﬁt@&)ﬂdo%mw HiRnyl)-ureido]-

[3-tbiamlr5-fll}upmpimnmjd&(ubmpwr)d'ldrb)i do] -t hi azol 5 yl }

ISR R B o R GO o

soladiéPNAG &\ CRARIUST] , ﬁ’M%ohﬁo@ Yrﬁmlm lahd kHe rzﬂ%&:%ﬁmrb)s heated at
was added LAH (0.275 nmL of a 1.0 Msolution in

HE)
dr &&M@@raﬁ hourg;, Thigeactionds qmchgi withghe drqpowmadﬁe'@m of saturated
and stlrr nt e startin
ot e O, SO0 RS 43t SRl il s cted with
dr @n@ms 'I&ﬂdbh‘lb@ibd&:frgmﬁé nyers&iﬁ&iﬁlt&%d ra8d ebncetrifed to!p@vide 1-[5-(2-
was extracted with Et OA i ned _organic | ayers

vvePéu%ﬁﬁ}ymyl’éﬁthﬂtﬁ%ﬂh@%ﬁ%@rﬁl}%t(%dﬂﬂBOf@W@Yé—Phﬁnyl)-mea

cr: ﬁ?%%%rhgip hﬁ?]?‘gg éﬂi Egﬂﬁ é‘t %)Jic Si? rﬁh %‘%ﬁ% g%g) to

pr @0613& 1- S&p( 3 Aydnmtuye of compound 74.2 (0.20 mmol), 4—chloroth1eno[3 2-

i | hsonrop ﬁ ?il I anﬁ#@ﬁﬁ@.ﬂeﬁ&m&?y' ) 3L aF&SQ@)L)S e Bated at 110

[ O@@Zﬁn ShBRrs? ThECreActfoAShiiEE Q@c&i‘ceﬂi‘&ﬂe& tb &I?ynéﬂ's“% gﬁr% #residue that

60% oil dispersion) in THE (O n.) was added

soms ipyrified tb'om@m @hze. BPLC. whe pmﬂu):t that Mt@necb wag issolved in

f t
g Lt LR ACN T hp—
an ﬁrdphﬁltﬂvec‘:m_t(] (0% rimettanel natichiieoirethadt) Qifford the titled compound.

om The _reaction was cool ed and quenched with the
6190, SFxwmple Tl ed NHACI . The reaction mixture was

ex ed ntrated to give a
AL th%‘%“g%s?hﬁﬁﬁdff‘ﬁ“g?qﬁﬂ?éﬁgﬁﬁt ive TLC (20%

hexanes in EtOAc) to afford 1-{5- [F (thhi eno[ 3, 2-

d] pyri mi di n- 4-yl oxy) - 1- Syt I oxymet hyl -
hyl ] -t hi azol -2-yl } -3- a1 0 I\phenyl) urea
(conpound 73.4). [0613] tep 5 To a s4Luyion of

compound 73.4 (70 ft hanol (4.0 nmi)pwmas added
concentrat ed aqueou Al 0 nmL) and the r%actl on was
stirred at room tenpera’ure overnight. The.reaction
I S.t di ut w th water .an d dir
ooleREE b 3 o nit e 8 ey b Rmise orapound 7.1 20 mumol),
COEBIﬁpJHnﬁ% 3 tazso HRd1Y 86l Dlmﬁil{gb mi6l) $n PARE %Eb(ﬁﬂﬂ) was stirred at 100
Tcghlllzed to afford the titled conpound as a
co

fored douwsl | ‘Hhe feastiod mbxtarepives Tande0Bats{ td ldirmees ampliduted with
delc‘(fd n'R,egf %vg er. yﬂlteqr(éssullt%:lg suspynslon 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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CF3 HNV4- SSNYN1 O S NHOH N 171 [0616] Step 1:
Ammoni a gas i s bubbled through a solution of conpound
73.1 (435 ng) in nethanol (20.0 nL) for 10 m nutes.
The reaction vessel is then sealed and heated at 80 C
for 3 hours. The mxture is concentrated and the

TN Py PLASIPEBALS L KR8 e sy she v
t mdgxméd-tﬁ yH} Kpby meoa:dihmateo(m riinﬂﬂ.dSﬁb@egQanﬂBrOﬁﬁﬁhueous layer was
S Bt T RSt b %8 TR, i
I Ncohbbnirafiddl ik Nechsaetd %19@ [m(xlauﬁso-pﬁerg@ﬁ&ﬁﬁuamen&@ Xdlpyrimidin-4-

for 4 hours. The reaction is quench
d rﬁfamae(caﬂdpmurmrﬂfom mB0% Fiedd] 'HNFMIBL(CDIQDA00MHE) § 8.74 (s, 1H),

o £ Cdchen e Din, o 80 FE0=81408A 15, 298 & ST 21 2001 0 15

ang, CANCcL00 @tﬁ@b W reviiqe Jlﬂs%{z(, %_Hg_%?}d@ms (mr: 2711 (M*+H).

- hydr oxymet hyl - -thiazol - 2-yl'] trifluoromet
y|[0622iny | StapeaZ(coﬁpomﬁtum 2f okompbundi chi p(GZtymmOl) and

cobispamahAIEaRle Gt mof” i ooy ofife dzf sy Whs Sifed at room

d]t@fﬁ?éx‘&i‘tﬁé or G@ mitufsiQinden sl afthdaphérd .oF Ny.) SJI\ihﬂuoromethyl-pyndme—

n- but anol nm.) are heated at 110 C for 2 hours.

Tf?631dm11¢dﬁ Zﬂnmq}} wap §défeﬂn@@nthp deastion Stigred gk Eopm fpmperature until

[ si due, t h u )
Sl e B A T g i v
meliéyiehex yldagitddiinide (0. 2smiiol) MaPGeGesuliing atiemre was stirred at 40-60

concentrated and further purified by  preparatjve TLC
( THoAarechar® hauss.oi'Hha sRlBRRt Wash Eymevsd doandofhe ToRKE | YaScpprified by

dgggc)l?#%g’s %‘E@%@n?ﬁégﬁ% lngF Ja lhg&ﬁﬁ |IEW@B@% 400MHz): 3 8.76

N (5,082 B.5X &) 1H), &38i(xt LHE 75f5 @; hi), riafthéel V=2 BiijL, 2H)N2.48 (s, 1H),

S b deshbtay 266, Hi0F 250 SOFT0B0 bk IS VR 530 v,

f Qo6#3hou 7geaction m xture was concentrated to
dryness a‘%mé;{#]%t ed with 100 nL of water. The

r d8624}i ngThispempiwnd deseribes| thesxghesiscft he sol i d
collected was washed with water and drged in vacuo to

give the nitro-internedi at/e\/@eNnrtNo-
” )

“\(HZ‘)m

S - N

\ 7

where A’ is a 6-membered aryl or heteroaryl group and R*! and m are as previously

described. These compounds are made according to Example 75 except that

rZHN

@_(Rm )m

HoN is used instead of 5-trifluoromethyl-pyridine-2,3-diamine in step

2. Tlustrative examples of suitable R*"'s are found throughout this disclosure as well

as in Table 13.

[0625] Table 13
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i nternedi ate was added zi nc powder (100 nmol),
saturated aqueous NH4C1(20 nL) and MeOH (100 nL) and
the resulting mxture was stirred at 50 C for 8 hours.
The mxture was filtered through a short colum of
Celite(r)545 and washed with rrethanol The filtrate

was TNeRencaql rated and dfkuted (ﬁﬂﬁ@tnd” U 1T N

Tﬁq& 4 Wwas extracte tOAc sever al
|mss an ous” phase|[was adj ust ed to pH 10 by
he add| on of 4N NaOH_Subsequently, the aqgueous

\<|—t—|-——f—l-t—l-—r

ayer was back extracted with Et OAc. The Q@ an“c kil
ayers Vene conbi ned, dried|and concn a

0 give N
2-(4-am n |')-ethyl] [ i m di X—i}

| - ani nélconpountCrp. 2) i aSNLIH NVR (CDSOD,  cr,

n
00MHz): S 8.74 (s, 1H), 8}37 ( =5}4 Hz, 1H), 7.50
(ld, J=5.4 Hz, 1H), 7.45 (d,|J=8.3 HZN2H), 7.31 (d,

J=T. 8 Hz, 2H), 4.00 (t, J=y. 1, 2Hy, 3.11 (t, J+H.3H
, é—Pm EIMS (mMz): 2701.1 (M++H). [O Eﬂ?

mxtur qpound 1.2 (P.2 mol)

1 dazol e (0.p mol) .HNdry TH (2

Sy

tthi ocar bonyl ¢

s stirmaN a tenperpture m nut es und

n at nosphere lof N2 5-Trifjuoro ﬁpyrl di ne-

, 3-di am ne (d:2 ol ) was pdded e reaction

lI LI CU Cll oom l CITpTI Cll ur c© ullll I l IIC I Cabll UIH VVCl
eemed conpl ete. The reactipn m xture was Blt ed
ith N, NHaNgj bexylcarbodllmde(OZ
resultlngm was stirred at 40H%0 r se Gi
hour s. E\' gias renojed agd resi due was
qurified by prepaP tive HPLCt gllve hetltled
qonpound. 1H NWR (CDBCD 4OP 76 (s, ,

51 (s—1H) 8.-38 (s —1 Z. Q:(S ) 7.56#d,
1=7.3 Hz, 2H), 7.48 (s, 1H)| 7.38 (d, 1z N 2HN,

4.03 (s,,,2H), 3.09Hs, 2H) ppm EINMS (h): :
((M+-+H) . f anple 76 [ 0624] HNS eC F
descri bes t nt hesis of HH gINI NNSN\(RZl)

N where ﬂéNis a 6>penbered faryl fOrheferoaryl group F
ind RZ1 and mare as previ ously\ I bed. These
to Exanple 75 exrpnt that

Q)

Q
RZj HN (RZi)m H2N i s used ijnstead of
B-trifl uor,q;zqqpth | - pyridi ne-2, 3-di ami ne;\gy‘
I|I lustrative Ies of suitable undN@
tthr oughout j scl osure |Jas wel | |n Tabl e 13
lo625] Tadiad' 13 S
\ )
H H
N._-N
HaN._ N /\/@ SN
| = HN N—d ¥
HN = s A, —_
A
HoN.__N H
2 | X N “
7 T N
HeN cl HN N~ %
S e
N
N\ fN//l Cl
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173 Rz (R Z') 3. Fina

Conpound m H2N H2N ( NNNI  HN

I HN2 CFg cXLNCF3 N H2ZN NN/ HN _ H2NFINF F
FfNJH HNO | NNHN HNCI 2 C SNCC N H H2N
/| FNNN-~HN~F HNFF J NH N H2ZN I " NN’
HNb H2N'" v S NN HZN NNNNI x~~ HN H2ZN' v S N N
pzfN D 3. Final Compound
Ai“‘(RZ1)m
HN™
HN H I
O
T
S \N
N fN,)

L
Z
Zi_
ZX

S \N
N IN,)
H
N
Oy
HN N
S S
N CN
N IN,)
H
N
Y
HN N
S =
N F
N |N,)
=
N
T
HN N
S D
N OCHg
N |N,)
A
N
Oy
HIN N
S XN
\ IN/)
H
N
Oy
HN N
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HHHNIT NNNNC HNI c¢x) CN 174 Rz N 3. Final

Conpound j (Ftz)mH2N .~ ~H H2NI / | NNE HN R

al N 2 N H2N/ HNI NS \N- NH2N\ | tN H2N/
HNNCN JN H I N/ \ NHN/ FHN-NF | JN

H i HZN/ OCHE HN N N S N OCH3

[0626] Example 77
[0627]  This example describes the synthesis of

/VQ e

[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 (CDs0D, 400MHz): 3 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, /=8.3 Hz, 2H), 7.23 (1, J=7.6 Hz, 1H), 7.14 (t, J/=7.6 Hz,
1H), 4.03 (t, J=7.1 Hz, 2H), 3.05 (t, /=7.1 Hz, 2H) ppm.; EIMS (m/z): 388.1 (M'+H).
[0629] Example 78

[0630]  This example describes the synthesis of

N
N
HN/\/CS)\H/L—Q

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. ' NMR (CD;0D, 400MHz): &
8.79 (s, 1H), 8.46 '(s, 1H), 8.41 (d, J/=5.9 Hz, 1H), 7.98 (s, 1H), 7.50 (d, /=54 Hz,
2H), 7.17 (s, 1H), 4.07 (t, J=6.8 Hz, 2H), 3.21 (t, /= 6.6 Hz, 2H) ppm; EIMS (m/z):
463.1 (M'+H).

[0632] Example 79

[0633]  This example describes the synthesis of

H H
Rt

i

HN N

@
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NHN H2NIT / HNN1 sIJ N H2ZNH2NIT / SHNI NN
0 O3 ei NNO 175 [0626] Example 77 [0627] This

exanpl e descri bes the synthesis of HO HNNb S NN
[0628] A mixture of conpound 75.2 (0.2 mmol),

2-chl orobenzoxazole (0.2 mmol), DI EA (0.4 mmol) and

%@0- ng‘-‘HIEL%ST ﬁ\rﬁgéggpﬁ by %ﬁ}p‘ohﬁafemat (2.(%10119:101) and

ver a vent was renoved and the
r gh?oégnbonﬂdiinﬁ%dzblee&.(bynmpk)emadat THF H.¢ mb) gvasestétred at room
tit .. 1H NM D, ,40 : . .
1P iy Uit iy el YiOh Nelsga e ssjiltng mixtare
7§55 difhred H Fodin Fnpeldilire fér B mifiites alidfoohcéttratetih give dGesidue that
(d, J=8.3 Hz, 2H), 7.23 (t, J=7.6 Hz, iH), 7.14 (t,
J=Wasspiiiified WyHpreparafige chronutopraphyzto givy [2-64-tiBoyeidoahenyl)-ethyl]-

b B Lot 72 5oL 8 H, na, ccpsop,
0f4d§MHz3.N6 KN SEs 4HY, 2w (t, 7.0 Hy, N, 2.5 g@@s')l.l HARED, 1.43 (s, 9H)

compound i s prepared according to step of Exanple 75
expremtEIMEafm/zx cigsou@d ). 3 i s used i nstead of conpound

viagy " SR KBy 778 by By e o0

(ZﬁbnmJ)gEig %cét?me Slé"(%m%fﬁvlzﬂ slﬁzla)ed a0 °C4E0|}"\%/gxi nt’; TheGoBretrlz was removed
and the resiéue’ was dried in vacuo to '&%T {2-[4—(2—meth§rf—isothioureido)-pheny]]—
ethyl}-carbamic acid tert-buty! ester (compound 79.3) in quantitative yield. 'H NMR
(CD;0D, 400MHz): 8 7.40 (d, J=7.8 Hz, 2H), 7.28 (d, J/=8.3 Hz, 2H), 3.30 (t, J=7.1
Hz, 2H), 2.82 (t, J=7.1 Hz, 2H), 2.73 (s, 3H) ppm; EIMS (m/z): 310.1 (M'+H).
[0636] Step 3: A mixture of compound 79.3 (1.5 mmol), isatoic anhydride (1.5
mmol), and Na,COs (3.0 mmol) in dioxane (15 mL) was stirred at 100°C for 8 hours.
The solvent was removed and the residue was diluted with 20 rmL 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-oxo-1,4-
dihydro-quinazolin-2-ylamino)-phenyl]-ethyl}-carbamic  acid tert-butyl  ester
(compound 79.4) in 52% yield. 'H NMR (d°-DMSO, 400MHz): § 10.77 (s, 1H), 8.60
(s, 1H), 7.92 (4, 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, /=7.1 Hz, 2H), 2.62 {t, J=7.1 Hz, 2H), 1.34 (s, 9H) ppm;
EIMS (m/): 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} and DIEA (1.0
mmol) was stirred at 100 °C for several hours. The solvent was rem2oved and the
residue was purified by preparative HPLC to give the titled compornd. 'H NMR
(CD;0OD, 400MHz): 6 8.75 (s, 1H), 8.39 (d, J/=4.9 Hz, 1H), 8.12 (d, /=8.3 Hz, 1H),
7.75 (t, J=7.8 Hz, 1H), 7.45-7.52 (m, 4H), 7.37-7.41 (m, 3H), 4.05 (t, J/=7.1 Hz, 2H),
3.11 (t, J=7.1 Hz, 2H) ppm; EIMS (m/z): 415.1 (M*+H).
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463.1 (Mr+H). [0632] Exanple 79 [0633] This exanple
descri bes the synthesis of HH N~ N HNgl NO N
176 [0634] Step 1. A solution of conpound 1.1 (2.0
mol ) and thiocarbonyldiimdazole (2.0 nmol) in dry
THE (10.0 nL) was stirred at room tenperature for 30

B a&ﬁkﬂg ggaturated with NH3 (gas). The
re@?ﬂng m xt was stirred at roomtenperature for

10063%ut e Thisekamphe destribasable sxmthgsiseofa resi due t hat
was purified by preparative chrongtography to give

[ 2- (4-thioureido-phenyl)-eth NaTbamc acid
tert-butyl ester (conpound 7 |nI ield. "H NWR
(CD3OD, 400MHz): S 7.2 2 J=7.1 Hz,

2H), 2.76 (t, J=7.1 Hz, 1. 43 ( ppm ELNS
(mz): 296.1 (M++H). [06Bb] Step 2: A sol ution of

compound 79.2 (1.5 mm@| ) Aqnd net hyl iodide (6.0 nmol)
in acetone (15.0 nL) wak stirred at 40 C over ni ght .
The sol vent was reno d the residue was dried in

vacuo to give (2-[4-(2-nethyl-isot hioureido)-phenyl]-
et[oy4Q]- caSbgric acid tert-butyl ester (conpound 793)

( doB4f7 éﬁ%ﬁ&e ot $0,mmmal. ot 3y Fostnge-obpgyl-Blpariding- 1 carboxytic
‘az:idlterﬂ'gut{ I ﬁrd8120 ([Emo}lof7tlﬂoclﬁ¥bongid)mu3azzﬁ_ #©510 8 of dry THF
ppm Miz): 310, 1 ( M+ 0636] Ste

mi Wasustizregk atcmmrotcmpemu@ fou 39 nmmte)s undglam |a§i1@ﬂph9@r iRy, After

G P Rt e R 43 B i

I e BdspHete N, (tBS FedbGon @Sk tahel wistgeandd Wit 0.0rmnod bf DCC and the
wat er. Subsequent|y, the, suspension was filtered and

t HesUlbng BXTq waswistodens RAEC fos sqvrealhonrs: yTi Sofveph s removed and
: gﬂf gé_s[hjlfe &%ﬂ%mﬁ%ﬁ %yqiréﬁgat{\)g M8 UPgive 394 \eenino-phenyl)-piperidine-1-

di daytibxgtiq ucidateal by Resydralcompdurgh8hd) In 85%yyipldc BiManinez): 393.2
a&jwﬂl. rt-butyl ester (conmpound 79.4) in 52%yi el d.
(d6- DVMBO, 400MHz): S 10.77 (s, 1H), 8.60 (s,

1I-!h64ﬁ92@%).]73|—|z 1H), 759(m3H) 735(d
7.12-7.20 (m H)66(s
(t[064637 1 A-pmixingeryof 023 @mnp]t of gempound, 80.1Hip ngf4 qfs4 ON HCI in

m}_‘gé? tig égﬁeﬁ%ﬂ‘@?}%’% (1% Té‘ws"w tk‘%ggn[# %dg %ﬁemdﬂe was

| Niriedi mxa&rgm(ﬁ) @wELthfeffrc’t érlfﬂlel,\l ($thtﬁlszlllldazoﬂﬂqﬂ)aﬂep1pend1n—3—y]-
was stirred at 60 C for 1 hour. The vent

r ST amiRe (cREPPERG a&a@ A auaBBH VS, Yieldo BSOS é{"@ﬁa 2R31 (M),
arro@&ul nt gup‘ag:l at e.

[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. ' NMR (CD;OD, 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 (4, J=11.3 Hz, 2H),
3.58 (m, 2H), 3.10 (t, /=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]1  The solubility of poorly soluble compounds are improved by making them

as acid salts. Tlustrative examples of such acids include methane sulfonic acid and
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m xture of this internmediate (0.2 mml), conpound 6.2
(0.2 mol) and DIEA (1.0 nmol) was stirred at 100 C
for several hours. The solvent was renoved and the
resi due was purified by preparative HPLC to give the
titled conpound. 'H NVMR (CD30D, 400MHz): S 8.75 (s,

1 T
7'21.}7%& %cﬁ?\](s?iﬂ%b]iﬁér of 'ﬂ?ese%gd%n&% 56.1? rge i{iﬁgﬁoﬂﬂﬂy &@roved by the

( mﬁd@bm of 4olibility enhantihglagdms seh as Tyveen-80: a.ndJEG-ﬂOOqz ]]Iustratwe

SPEBIBES 19 PRSPl ombetds i’ (b Mesrs Bpepfey  include
N108B0I6BS . 5%I0%A5%, 00D SHIB0%167 SBOkbpeokivalyxbf. Taveen: 80,

3-PEG-400 pngd p’mﬂiy [The pfb@frthaserfennuleaﬁwayl 3lse alsgpejvaried to identify

:%rr%%g%gmgfgﬁf%n&& e in 10 rrL of dry THE was

s06483d aTargeictieiatien studiee. f or 30 mi nutes under an
atrmsbshere of N2. After stirring with 1.0

mbo .
dil06A% obeNukmeniee MsinsuberntanseuRy 1nisFted oina r‘ﬁlaﬂuéimd flank with
€ r _
o PETAFEGTR S W, BG5S PR s 11
mitwhows eweve shext allovesd] @t gr6@Gof 400 menierEte Mmmréacaﬂﬂgmlce were then
;%lgl\é%wﬂﬂ\’/\%z a%ﬁgpd}/rggﬁﬁgdon tcr;fe gP% 8'}1 eve C ep%llgxfnla-e&anh) (orally,
3ikifveRouRsy B Wp):nﬁh@ﬁf;})d'ﬁkgpﬂemrﬁéﬂm i‘ﬁtsfé\]‘idsé dose, mice were

tert- butyl ester " (conmpound . in 55%Yiel
( mqsyhenz@nsa@ blpw alen vﬁmnainafe:aeqhag puqc@msf}ndﬁsamrﬁ@qsﬂr elhe HCT-

1R eSTRaeR RPRR omdes putd pveired e, bl pieen-<ooted

r Effﬂi%é@ﬁn&ﬁébtfehﬁad RBashdvezenas liqidi rtgogen. VRente 1ysategivwee made from
t he ree amn

(mm@gpﬂﬁ@m@ﬁ by addigion of ysisdwfigrn- 3- yI -

n Lel.d. ;
ERES ) 50" DR W fisBiht Ll MY Wtort Clifgh he protein
micghaentratbdn 6f thenhysdtesotvas datpnnnneld &y Zold@¥irgetningleteofion. Twenty-five
conpound 80,2, .and 1 of . DI EA wa ' t 100C
f HEOBAEISP RIRUFE. W%@gg% 7B 0 2 SFvRAGH g8k pEokins were
re &M@d B§LeP Hrebﬂ‘rbﬁﬂ) &Eé@fcﬁ{td) \f.ﬁrddenﬁown@nmaﬂeb éand probed
titled conmpound 400MHz) : 8.

1Mying @nmd{(stpneJHS amdkmu-nhcpﬁphozylgwd Histone H3 anubodl(es, (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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(in, 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 11-1)

ppm EMS (rrr/z): 427.2 (M++H). [0646] Formulation of
Conmpounds [0647] The solubility of poorly soluble

C nds s:.aci.d.sal:t s. .
PBEHT o ¢ NG, pIBE W€ sibo ettt SiPeeo S o Tuad lank with
S tHulneetnl HCAG1 16 a¢lts anld’ 50%i Maltx@ge&Cl(Bect&mDnd:iuhsmy (ﬁuman HCT-116

t hese conpounds can be additional by j nprove
acramprsower&r allogrediip| grey terﬂégr?aon@%ge'ht ﬂv aéng mice were then

Pr ﬁag AAtniikion bt ¥34sk % Eﬁuncf Bf A4Rhichgorfifol. The tumor
poor y SO | e conpounds of the present invention
[ rthinanhmnsl@%gﬂﬂ%ﬁm%and SeidROpA oM wenel n@ased 0yeelrirdnic calipers

oo R s R (A deiprminea o dis Ssap (a6 X 33 Weighis of

! LPOIBE weekly until th

T i eSS %98%?‘2%6@1%&8# W hiedenr B0 prekly untl the

S whunaitmmaemmivyd theedudyp ettherhimicausei thete fwasnk bodyt eight loss of
cells and 50% Matri

(@é%%n g 2k Gon %W%ﬁ%&ﬂ?mgn%r &linjigg), observations
a'd/é?@‘?@ff&&&lr tﬁi‘&u"gﬁmﬁqge M8y, Whigh bty 12881 fd?f@lg"ﬂ)% days after the

hen either given an adm nistration of
v éhiitig) anml&ngm Af drq tumor(cvﬂal [pmori velwae dnseasey were compared to

1A (vRBRES and bosthe BoRGRY Fefochial sBRbk bioPf hnibiton (rGD

t %Fa@ d&lﬂulzﬁéH FHACthe GRS (tuaite voRfhd Ti-CRehor tumor volume
116 tunors were excised fromthe mce, pulverize

usiing lﬂﬂ,qwh@te 5] Frtvﬁgénelﬁ(ﬁmﬁd andrby & @pnmldoxp@wrle greppd The tumor

flash Z T S

A0t R ok " i ol PR el T BUER ofty, gter the
bufifreristrdtidndT lthdiakt digé ef &mﬂpbmnﬁ Eﬁﬁﬁ@ﬂqﬁotmkﬁﬁﬁl\mer) were also
Western blotting, the proteln concentration of the

I )P§§P’é§e‘1/€é’§xﬁ’é‘lr@rth?ﬁét&%? ¥Vl netric detection.

TyGeysy- T %ﬂe%&ﬁ?&rm&ﬁ PR RhGEr b WbolRRdRdo Plis lh@&ﬁlon it is
on an” SDS- PAGE ge Proteins were separated by gel
elapparentpthetr e lsa,smbfbmmpw way be nilteredde|proNids ether embodiments that

menhr ape and anti-Hi staone and. .
R Py and Foradiee il el P Gefops, 3 Wi yepppreciated
Cetht 15l €3pE of this' RYERWNOE Y0 bé Q6N Yok a&;enﬁedi elaahe fhther than by
Dose studies. [0652] Maximum Tol erat ed se (MID)

déite smé@uﬁa@mh@mm% t hayeibeen repeesentod b way of @xaranlger

able to function normally and is determ ned by either
significant toxicity (eg. body weight |oss) or

nortality. Mce (nu/nu) were sorted according to

wei ght and random zed into groups prior to being dosed

Wth a test conpound, by oral, intravenous or

i ntraperitoneal routes. Escal ati ng doses of a test

cnpound were used. Aninmal weights were neasured daily

for 5 days and about every 3 days after
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that until the animal was renoved fromthe study due
to body weight loss of > 20% or any alterations in
physi ol ogi cal function that woul d affect nornal
function. Cinical observations were perforned

t hroughout the study to note any toxicity and m ce
were nonitored until the e the study. [0653]

Ef fi cacy studies. 179 [0654] Nu/nu m ce were

s W¥iean it claieedds:y | nj ected into thei r hind flank with
human HCT- 116 cel |l s and 50% I\/Eltrl

( Bect oﬁ‘nDF‘EIR'icﬂ%WP"“#ﬂFPé’ s'{‘i% ret unors were al |l owed
to grow to 150-200 nmB8. The tunpk, beaZing mce were
then either given an adninisttatibth of a test
conpound or a vehicle cont XA ~~fpe tunor di nensions
(l'ength [1 mj and wi dtlh1—[<(zv ﬁ'ﬁn re neasured by

el ectronic calipers and tBhé 2vol ume (MmmB)

determi ned fromthe equation w2 X 1] =2). Weights of
the mce and their respective tunor vol unes were
nMeasur gelphadn@eeutiogiky decepable defifativenthéredf; was r enoved
fromthe study, either because there was a body wei ght
| oss ofvbemineneef thanivodguble bond, abyalesymeEmis-eat er
than 2 erf.ar : :
thr ougﬁgﬁ eargtdllj%af gﬂévﬁ]nﬁg%?ﬁms%% teffm P blﬁlhﬁbaite%l altphatic,
7Betdtby.ﬁp1&fﬁb£ihdybﬁc hemréalﬁf(clidj‘m}omnhatou‘ batertfardrhmd maiety;

cells. I voI as
negat i 9%5 ggg;ll g ’p§'§|‘t‘ Fels 'o‘ﬁ&qgf tad% hydrogen,
U HiYBEerd) 8, nitfy, bb{ 'aﬁnal%ﬂﬁll: hlé‘@?oaﬁ hz&i@ aél&?cﬁé oli@i;&ﬂ&ﬁln:ycllc

equa |on [ (tunor 'vo t'unor vo ) - tuhor vol ume
Chroxnati® ©r hetheragoriatic moeietit nent gr oup and C = control or

vehi cl g1gro The tunor. ., vol.u or. bot r .
usual | ? 3%{%%‘;9@513%{? lﬁ\ﬁ’&l Fﬁ‘ré%% ?tir% %{hglle”[ﬁ %k $ atom in
aghgihetepddliphhtddm@in dhiaf; | ast dose of conpound. Survival

pl ots i{ apl an- Mai erzlvwere al so. perforned to exanine

the palddy@ 50 apmy gqoahl)ty@gd}rﬂ% ihagingeatplsast one N atom in the
d of enbodi nents of this invention,
[ ?&9{0 gﬁpar en{mg

our basic exanples may be al ter ed
to pro¥Yiiden ahd:'ge:hc,ehdmrdhlmnha ardmadtic m‘thetdrczzaromhﬁc moiety;
conpou ds and t hod h s.i nvent he , It
will a6, hefrpatiaie et bRPEARYIR | et or
iﬁetg@a{b@néﬂﬁfmagg_ by t he appended cl ai ns rather than by
the specific enbodi nents that have been represented by

way of exanpl e. 180 CLAI M5 What is clainmed is: 1. An
><1§’ ol at e orrgo )of i Pw grginslﬁ rar% bHE 6t mote ofthy 'fdﬂ'o%;'ing groups,
the rcmted variables do not occur simultaneously as defined:

@ L! is ~OCH,-, -CH;0-, -N(R)CH,- or —CH,N(R)-, wherein R is H or C.
salkyl; Y is phenyl; and Z is a 5-10-membered cycloalkyl, heterocyclyl, aryl or
heteroaryl;

(ii) L'-Y is -NHCH,CH;-phenyl or —-OCH,CHj-phenyl; and L? is-C(R)=N-O-
, wherein R is H, Cj.4alkyl, C;.shaloalkyl or Cs ¢cycloalkyl; and R! and R*! (or R! and
R*?, when X! is S) are independently hydrogen, halogen or C;alkyl;

(iii) L' is ~OCH(R)-, ~OCH(R)-C,.salkylO- or ~OCH(R)-C;.salkylC(=NR,)-
where R is H, Cigalkyl, Cj4haloalkyl or Csgcycloalkyl and Ry is H, aliphatic,

heteroaliphatic, alicyclic, heteroalicyclic, aromatic or heteroaromatic; Y and Z are
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or pharmaceutically acceptable derivative thereof;
wherein one of ----. is a double bond, as val ency
permts; R and R2 are independently hydrogen,

hal ogen, cyano, nitro, or an aliphatic,
heteroaliphatic alicyclic, heteroalicyclic, aromatic

or { ) & X1

o Aa5 BBl b, ARl M C086 Spnd REwnd R (o
cyRhgnd R¥, &en OF° 199) akiipdeptidentl dyérogen, tatugen or alkyl;
alicyclic, heterogl KC|IC aromati g orS R'is Qs Y and Z are

het eroa@bhﬁi i i % et‘;Y erpp RS o8 208 gt oth
ot ﬁlﬁ}é]}%ﬁh&tﬂﬁptvhﬁ?ﬂﬂ%k Fﬁbsﬁﬂa\fécf‘ U ch®BSiciong ﬁme@n&feds monocyclic

atic inchain, L2 1s a 1-
at ipsreroeyads; oald E)J‘nas+w-N:=Glderwhmmmn§f as OmsNRowdncmatRms H, C.

oG Cr e RRBRGIDYL 51 RECERIG) SHEEROm Y Cogeyeoalitenyl

[ SC?&II&%: bP 3)pet eroal i phatic, alicyclic,

heteroa aromatic or hqtero%omatl c i ety

2 The b()mpxhhmd{aiord{)gl(m heithice Reinor RA amhe@ﬁ?é léls)ﬂﬁ)QeQ or Q°,
hhe followi ng groups, the recited variables do not

oc\‘,’ @ nul t aneously as defined: (i) Lt is - OCHe-

o Ik g QYN@ R)(@wARWDmcéwtﬂkR)R‘B)M@r-@cn“mli*;,,cico(cﬂ"km)tk‘c -
al ky

o _ﬁ%hq yI and Z is a 5-10-nenbered
cy@#Hé}R(yJ or -peRer @&xyr,quym isapyinteger froraiOdodat 43 an ipfegpr from O to 5,

sl R 0Kt BRRT ER Slp o o

% GCyg?EJaIlé(yL(xjd]dﬁnmg;,C??QCade‘PﬁR C:meen ARIByRIE
is are i ndependen ogen

cmhwmklsep.mtyg@p qrg t@éﬁl{' y)tu is 2t gﬂ)ailf‘é%éa%kﬁfb or
OCH(R) SDE 3 rerdih €] § aBlﬂté er fr&ﬂ@aﬂok.‘y hnd the attachment

Cl Ohal ﬁ( I 60y oal ky and %Q H,

al poihtatd BI© mﬂtmrghadt icpitani atom aifi thy & I cgroup, wherein R'* and R'® are

het | het .
R SN 5B o
- Gabldoc T%O% fuséd Gr Rridesdl by clﬁzollin%1 Br aagsirddXlic vingnR'® is

dm o SRS - L kg a2 e, o
ar;a/(? Fa%ereﬂp 4gpqp rll%erebl %@"3 giégﬁ)W)UBFd(CRMRlB)M-10

car bocycl e or
heﬁlembemdlheterwydhct) i s- W NSCH V\,herel n Wis 0 or NR
wherein Ris k(en

G3. Boyc V@a?ll@(%fr#}y?nd B of ong af B KT fnjy B) s hydrogen, the
otﬁ %ﬂx&%&nhéﬂbgerpc}%h{?l( F%Eh&ky%‘ ﬁC—NHCi(eélkyl ~OC;.calkyl,
nei t nor

nei RX2 , when X
S) —Nﬁmhet@alhyl QB, —Oﬂme]nmmal@l i ¥ is cycloalkyl, aryl hetcroa.ryl or

~ R R DI 1 G Ry et ~NR-, -C(=O)NE-, -NHC(=0)-, -SO;NH: or
~NHSO,- and R* is Caycycloalkyl, morpholinyl, phenyl, phenylCyqalkyl or
phenylCs.salkenyl;

(vii) one of X' and X? is CH, the other is S; L! is -NR(CR®);.2- or -O(CR*)1.2-
wherein R is hydrogen, Cisalkyl, Ci4alkoxy, OH, NH; or —C;4alkyINH; and R* is H
or Cialkyl; Y is phenyl, thienyl, furanyl, pyrrolyl, pyridyl, pyrimidyl, imidazolyl,
pyrazinyl, oxazolyl, thiazolyl, naphthyl, benzothienyl, benzofuranyl, indolyl,
quinolinyl, isoquinolinyl or quinazolinyl; 12.Z is ~SO,NHC3.scycloalkyl, —=SO,N(Cs-
gcycloalkyl);, —C(=0)NHC:; scycloalkyl or ~C(=0)N(Cs.scycloalkyl)s;
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C--NOR or XSR1D wherein mis an integer fromO to 3, t
is an integer fromO to 5, and X3 is a divalent group
derived from azetidi ne, oxetane or a C3-4carbocyclic
group; @ is -(CRI ARLB). C=C- (CRI ARI B) kRI B,
-(CRIARIB)mt_C (CRIARIB)k RIB wherein k is an integer
from1 t n O 1 2
LR AR AR e Secht SR i) o T cdakl dme B Gt X s S, the
anathdres ARHE wirerdin RIYS nthyﬂmQEhCGﬁﬂlkﬂr cnugtenal optitratly substituted

o BHe hetoRe biloftralkyb 4F RlAtoNaetkp il i Geefipl-, —OC.salkyl-

sulgliscyLa In%e?élﬂ@fs'tﬁzdrdﬁgﬁoé}’&hkﬁ CHAGyl %’fs%@ﬁ’yloL ZisaCy.
bri dged bycyclic ring or aspirocyclic ring;

NRI1 Ay satur@ied’ 6, uiRabirated RiydrocatonCyhRiIF, opugggly mcludmg -NR- and

|- %QL%EGQ%%MMS %@hﬁ&@gﬁp{(%, Hggﬁﬁk}aﬁgp%%&bﬂaﬁmﬁ, Ciaacyl,

( ASXYEbidfi 4P ph red heterocyclic); (vi) one of
nggﬁd eyIBb(or oné of R and RX2, when X1 is S) is

hydr ogen, the other i s hydrogen, hal ogen, d _4al kyl

or Cl.4 ko 6a| kyI
- NﬁCI 6h nﬁl og(l;fa%hagﬁ eér %‘I"}  Yis

cycl oal kyI aryl uhé’tgféaryl QT’Y\E gyl ylr%peZ is

-X-R V\here X.is tNR-, —O) 2 ) - SO2NH-
or - NHSCR- *‘N s CS oy C al kyI 6“1 nyI
phenyl, phen ONg 92 3a| wi,l)

one of X1 and , the ovheftis®s; o

NR(CR')I.2- or -CXCR')lZ wherein Ris hydrogen

Cl. 4al kyI Cl. lal koxy, OH, NH2 or -Cl4al kyl NH; and R’
isSH or I@Pomonyd of ¢ mléln@nglthe $AICENS | furanyl ,
pyrrolyl, pyridyl, pyrimdyl, imdazolyl, pyrazi nylo

oxazol yl', thiggol y|_z na hyI Al enzl_at hi enyI _Y.
benzof ur al”, |ﬁé(ol yIZ l;“’(?"Ilhl\hol |EﬁyY Tzoqui noltd nyTW%r

qui nazQt | + L2- Z [ s -3 . 8cycl oal ky*1 @N(CS-
8cyc| qwal yi®, O NgCI[8cYcl oal kyl org
éb)qel oaI kyl ))22 e ) Ror m? n, :

haI ogen nitro or d 4al kyl ; onevﬁ and X2 is S, the
ot her i SVIGRIBW WisdD of 1 where R hysihydyegen, aiphpsicikiigteropliphatic,

Eféscacpﬁ%z 1“’5%41%’[(J %ﬁ@ ngﬁl{;hﬁge,r%agggir,uauq_ B S&1'and Alk, is a Cy.alkylene
NRGir hgdlkatlylene- méiety; @\a% 461 W° afe in@éPenBaitlyyibseritf® reR¥, BRVR™ or

IS Cl4al k Cl-4acyl; Y is phenyl; 12-Z is
b‘ﬁl‘g RIRY y Whee Eeréa% byfirpgen, Akiphatic ederoakthalie AbisBrc,

Cube?r @%&%%W Aol oY) gRORIOAY Y are independently

C3!_1$¢xy>gbmaihbhat}d hetﬁtoahphatic, aliglcBadeyerogiivgclyd, acomatic or

i ﬁatyslfc{#érgatm W@@e praviso Eﬂz‘&& p&ﬁh e‘ttrgrelva!ﬂ%azﬁ %%SeRF Fqdngt least one

2 S W2 dndAw? isINRYTor NR TER VGO 8HRY! fficefs hdPeMet wiB\Y dibon atom

the structure:
present on Alk; may form a heterocyclic moiety.

6. The compound of claim 1 having the structure:

2 2
LN WP SNLY
S = O]
N N
WAL AL
N or ST N ;
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O W-~AIKi.Y.L2 Z R ~N Al ki.Y.L~Z Li ~Y~W\2~W8~Z 1\ 1
Xt i NXITANITAN ~X2 NIJ~IR2 CX2 N.R2 or X2 NLR2
wherein W is 0 or NRW, where RWI is hydrogen,

al i phatic, heteroaliphatic, alicyclic,

h

eteroalicyclic, aromatic, heteroaromatic, or acyl;

and Al kfpkgifr & keny! 8 eLorMR¥E Mihere R™! i
WEI%H?L. v 8R4 ﬁy(#éﬁtgfgefgkd% chéh A\ va o RE orere is

W2 and
N
h
h

are i’ndepen sent, O,
Ry \Boweredky, Iewer heteyanlkydcaryl, Aeteptaayli dalkyl)aryl, -

i(%@{rﬁ l %ﬁ%&%& c’c):r’ %g’k’i»fgéf | giﬁ&he etril%‘%lali Y Clsx.ig%%gtu%é&)&&tah&lene or Cy.
NARPAPREA Chiin WiEGERIRN0 tHbindhaldifentiRéRyI0A¢ Lilibdre independently

altcyclic, heteroalicyclic, aromatic or

hatptipoaly n?;a@qd ) -ﬂi=0h1|a -0y i—@(‘r‘Q)ﬁ'&OW"%F@)WLg\re'OC@O)-, -
n en Lisl € _ Jc5. NRtacq,- -
or” KR RW; ™ ltB ak :%Slglflﬁgt'%e’t %ﬂg‘lt@; bon COr-,

2R ACTEEFRR Y, AikD). MBSO OINR'AA$05-¢ rSNR'1' S, RELSO,NR™"-, -

6

. _The conpoypd of claim1 having the,structyre:

W
~ APk tS-v.or-NRy - hegeineachocopgency of R or and R~ isggdependently

Gl o S AL bt

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

(al kyl ) heteroaryl or .acyl:. and

o
C

kIl is a substituted
r/-uns ubB¢ FomPEERd Pt ¢laimk | harag ghe LHCI,| kenyl ene
hain wherein up to twp non-adj acent nethyl ene its

are independent| yy optionaldy replaced by ¥(= z
- COp- _C(:o)c(l_i_—‘yé)ijHJC\(@()) NRLI A-, -OC(= /_, N Gz

OC(=O) NRLI Ay, 0NRLI A%l B-, - L1A LIBR=

i
h

L
0

NRLACO2- LI'XC(=0) NRLI B-, - S(=0¢¢ 3
NRLI AS02- N< RLIA-, -p LIAg:)2 B W?0-, -S-, or
NR LI A-; wherein each occurrence of RLIA and RLIB is .,

ndepenwhatdiy L' K dnddeme a$ deiineddn laim 1; Girdy absent, O or NR™; and

7 R prca e b ich o SR b Wiaain,

Thete¥YobcikGary, heteroardl- WA atyl, SatkylhRMPoakylldAcyl. I N
r

S Nwherein L', Y and Z are as defined in claim1;

@& is absent, 0 or NRru; and RW and R& are

ngepe nfﬁg H)ﬂlpgm S8 Rm | B4Fihg A Hucnlr@ner

het er oa
o Rﬁ(ﬂw“ o
L1/Y\N)L’¥ . L,/YYK o
i w2 1
o) R R Jp SR R R
N N/) or 8 N/) ;

wherein L!, Y and Z are as defined in claim 1; and R"?, R"Ns and R%*are

iﬁdependently hydrogen, lower alkyl, lower beteroalkyl, heterocyclyl, aryl, heteroaryl

oracyl.
0. "The compound of claim 1 having the structure:
—J1 — |t
;12 J\ L%\ ;12 'J\ L2
L‘ﬁ(r z L1 z
N T
(RY7), (RY1)
N P
N) or S N) ;
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heterocyclyl, aryl, heteroaryl, -(alkyl)aryl,

-(al kyl ) heteroaryl or acyl. 8. The conpound of claim1l
having the structure: 0O RW\8 RWI 0 NZ LI N Z LI~Y~N~
~NR2 R2 "z NRW\8 RM R Nor S N wherein L1, Y
and Z are as defined in claim1l1;, and RA\2, RW8 and RM

are independentl.y. dr pge | 2 . s 1
ot er oA HEOTA o e e intReer BPAT ! PEP 4Bl #are oy Wfifed in caimm 1; and I,
9.J TheFepspaiepen énthl O] 8) N, NRY og ORYY witier¢iateucteoccurrence of RY! is
J2--J1 L\ﬂj 2-J1 L\ Llji zLl1Z SN(RYI)g\N(RY)9

) indepsndently hydoegepnetlkyh heteroaliyli ardgeheterogiylo--alkyDaryl or -

L' arenas _dgld Nnegh RYT| g Y2pamd, 25Y3
= (FEha8ab1 SRES R MERTERT - SOAR O LGHLOINRIR'™, halogen,
WhENei-NO2 A ci=G) R F £ RBER S CRO)R 'S, wierbip eacte nbdoprrence of R¥2 and

h ogen, al kyl et er oal kyl , ,. heteroary],
- @'Fkl?l%‘ﬂ?ﬂd%ﬁﬂy q’aﬂmffpa v %M,ﬂ?wg ;oa?ﬂgpkygwl, heteroaryl, -

- - = C 50 Yh .
) K%?’% :{3%%\/&8%%1?\% )g&C‘( ,:g\g%jﬂl\ﬁ?’mﬁer gllcﬁxg giéggltqher {¢¥h the nitrogen
oatonu o which thdfy &¥2attucbied fOrd 4 5-6i mekebered baterocybljeiringien,

| ower al kyl, | ower heteroal kyl, aryl, heteroaryl, -
(al kyl')aryl, -(alkyl)heteroaryl or acyl, or RY2 and

RYS. t akeR coaehnglof Mdif § hevins {HeQ8@Bmrait OM to whi ch
they are attache{d forma 5-6 nenbered het gﬁ(%cycl i C

ring. 10. The BofpeMnd Kﬂ‘N claim8 havingRReN L%
structure: RYl N ﬁiz%eﬁ 22 SL1S S "zzINYN N@r
S N 11. The cenpolfid of claim 1 having i€ S¥ructure:
(RY7)q4(F\éYi)\J4\-2 L2 L L~Jiz LA JIsJiz J S

N N N ~N
I 71
N N/) or S N')

11.  The compound of claim 1 having the structure:
(HY'I )q

P - \,J“
r’\ \..__..- 2 r' \..\__LZ
L1/.'J55\J6/) "z "14\6’) ~z
S~ N
ka /]
Y
N/J or 8 N)

wherein g is an integer from 0-3; L', L? and Z are as defined in claim 1; and J*,
3° and J® are independently N or CRY, wherein each occurrence of R is
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -
(alkyl)heteroaryl, -ORY?, -SR¥3, -NRY’R¥?, -SO,NRY*R*?, -C(=O)NRY’R™?, halogen,
CN, -NO,, -CEO)ORY?, NR¥)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 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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J J or Swherein qis an integer fromO-3; L1, L2 and

Z are as defined in claim1; and J4, J5 and J6 are

i ndependently N or CRY'; wherein each occurrence of

RY' is independently hydrogen, alkyl, heteroalkyl,

aryl, heteroaryl, -(alkyl)aryl or - (alkyl)heteroaryl,
- ORY3, - SRY3, (RNRYZ RY3, - SO2NRY2RY3, - (s )NRYZ RY3,

hal ogen, -CN, - CE2Q) ORY3, - N(RY2) 3,2
wher ei n each occc rre ce o?— RY2 and RY3 is I z
i ndependent |y hy , lower alkyl, [Iower

het eroal kyl , atyl, Reteroaryl, - (aI kyl) yI ,

- (al kyl ) heger or acyl, or RY2 a aken
t oget her tHlthg nitrogen atomto ;hdtjwey are
attached f % -6 nmenbered heteroc ng. 12.

The conpound of” cl ai m 11 havi n&rthe structure: 185
(RYI) 1RY11 9 2 qgLp\Z! LIZ "SNI IJ N o SN
13. The conpound of claim 11 having the structure:

( A$1 ) q Thecrmppundof ¢lpim ¥1 | havigg hepimeturel NN 4 N or S
N 14. The cor(ﬁﬂynd of claiml haV| ng tf@vgtructure

WL~Al K1, ~ j 2 EAl k1 2- ]
(Ryl)qN(RYl)qﬁjﬂ(RYl)q Alk J4(Rv) "z

~Al k1~~ L\ W L2 SJ~j6d Z J 'Jt Z Z#N C N
or S
| 71
N N/) or S N/)

14.  The compound of claim 1 having the structure:

2=d] 2 Alky 2=y 2
3 R _ Nt
~N {RY1) N (R
A | /) a 4 l /) <
N ; 57 N ;
« RY N, 4 Ry
Ak J°‘7 2 1~ A"“\*/ J“‘/‘W 2
B J Tz R A Tz
S \N \JG / \N \JB
WAL | J
N or S °N ;

wherein 1L? and Z are as defined in claim 1; W!is O or NRY', where R is
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -
(alkyl)heteroaryl or acyl; Alk; is a substituted or unsubstituted Ci.salkylene or C,.
¢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"2., -0C(=0)-, -
OC(=0)NRLA., .NRMANRLE. -NRMANRMBC(=0)-, -NRMAC(=0)-, -NR*ACO,-, -
NRMAC(=0)NRM®., -$(=0)-, -SOz-, -NR"*50;-, -SO,NR™4-, -NRMASO,NR"%-, -

RL]A and RLIB

O-, -S-, or -NR™4.; wherein each occurrence of is independently
hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl; q is an
integer from 0-3; I, J? and I are independently O, 8, N, NRY! or CRY; J*, J° and J°
are independently N or CRY;, wherein each occurrence of RY! is independently

hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or ~(alkyl)heteroaryl, -OR*?,
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wherein L2 and Z are as defined in claiml;, W is 0 or
NRwl, where RwW is hydrogen, |ower alkyl, |ower

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

(al kyl') heteroaryl or acyl; Akl is a substituted or
unsubstitut ed Cl al kyl ene or C2_ 6a| kenyl ene chain

ni ) Y3
| n epén mt}{m 's\t% i onal f éﬁﬁgﬁ aCE . Hb)(tlﬁ -NC% C(=0)OR™?,
Gﬂﬁ@ §IC(=Q)R, ; @ha@mmm-qccemm@) ef RY 0@ ORNiRLS Aindependently

- ReroRs 10wt \RPACIpRS) NgclstiOhs ).  Berggagryl, alkybaryl, -
] %Iﬁﬁ?&ml-%gﬁL bARYz_aﬂBLRm&'R%%ther_w% the Jnitrofén atom to

rein each occurrence of A and RLIB is

i ndhixicthey ael ajtachiedfong erf-6 smbered heyeroclyoligering.
het er oal kyl, heterocyclyl, aryl, heteroaryl or acyl; ¢
is an integer fromO0-3; J', J2 and J3 are

| ngdepentigebinpothd &% cli¥m Nﬁ’%hn@fhe@ﬁ%&tuxéﬂr J5 and J6

are independentl|y N or CRL1; wherein each qgcurrence
of el is indepe ehtly hydr ogen, al kyl, &t har oal kyl ,

aryl , heteroar , I Vf‘)aryl or -(al ky}) hejleroRryl,
- R Y3, 2NN , -sozNW%R)%‘)‘ el

Gz
- (=0 NRrv2%v3, h CNZNOQ =0 "Nz
- N( RY2 RY3, r ei n9each omgwce of "RY2 afd
RY3 is egbndent Iy hydrogen % r/)al kyl, | ower

het er oal kyN, aryl, heteroaryl ; -Pallyl)aryl, -

0 0 el SRS s i s

abi- A whereRY! 5 ﬁydregme rledemelkg‘l; dayer |hetemamgy1 1651, heteroaryl, -

%@f”nﬁkﬁ hﬁcflzgl hav{',ﬂ%lltflﬂ% gét rzqu ture R\l%gu ituted G,
ﬁcﬂeﬁl or Colsaltehen¥ BB Whetein ip 36 1 6fﬂ\?\§i9ﬂl_] &%ﬂ?frﬂtﬂyyene nits are

and I n classes and subcl asses herein ua_
NMPGWBﬂEONWnaﬂS rmlmaddeh—c(hﬁnﬁ rC@wa(—Ddﬁ@PO)- -C(=0)NR

}get - [Lk =0 LArs vy L
éﬁi;@i (ll)gr E@ﬂﬁ“of a Luf(l 1&% aysil}brtht:(t u NR C(=0)-,
\t;hm%’&t@;-ytmt c(-._-(ﬁpm%ﬁ enS(.J:m) ctzr?&iy ke-hmlé‘rﬁxjghwso ,NRMA, -

er. n u WO non-a en e ene units a
AFESSITS e romar YR S HbgamAA ectyTence SEE-A and K21

ﬁﬁ:?ﬁ%&@ hydrﬁ%‘}_ %‘Rﬁaﬁa@&ow %&%@A C&(yro)%r@y@ﬁl‘l' ﬁ:yl heteroaryl

NBt kAT -is an NRepaCraf) NRL_I'B J? ang(ta@)e independently O, S, N, NR*' or

OZNRLt A
- e et ench Focaie e By rerfegep&fldﬁmlxxhaﬂ@gﬁm il beteroalky,
| BEgp %fé%mw Jamﬂmasp or! Om{yl?ﬂe{é%&ryll ouwpRY?, _SRY?, -NRYR™, -

hetero£ heteroc % het ér'oaryl ~ or acyl; ¥
qSDaN R tegé?(—-f)bm Jhalogegl andC}8 arlO;, -C(=0)OR™,

i Q. S. N.NR
L@’gﬁ?ﬁ@ﬂ—c &{,Y:fj gfhefégn %a&gl g%cgg.h‘ﬁcg? %}?drﬁgggér% ql{kyl , independently

gal kyl ) heteroary (]3;( S.B - NRYZRY3, _ -
}/heteroaryl or acyl or R taken together with the nitrogen atom to

xS

which they are attached form a 5-6 membered heterocyclic ring; G2 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

16.  The compound of claim 1 having the structture:
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SO2NRY2RY3, -C(=0 NRY2RY3, hal ogen, -CN, -NO2,

-C(=0O ORY3, - N(RY2)C(=0O RY3, wherein each occcurrence
of RY2 and RY3 is independently hydrogen, | ower

al kyl, | ower heteroal kyl, aryl, heteroaryl,

-(al kyl)aryl, - (alkyl)heteroaryl or acyl, or RY2 and
RY3 taken to )her with the nitrogen atom gt qv\,hl ch
they are attachgd formcal’*:‘ﬁv3 R¥nber ed heteroc cl iRA?

RW4 owe
ring; G2 iskabganal, O , and RV2_#d, e Jhr € R

i ndepeBnt | y ) I\lowerZ al kyl , Wévver r N
het @ro l, r@%ll}ﬂ"’z aryl, gwe aryI 74
(A kyl) yI - (al kyl') heteroaryl j 16. The o
co of claim 1 havi ng the st 187 (RYl)g
O Rw3 (RN g RWB w4 AIliZ - Jt ~AIkI J2.- Jt R
R\/\2V‘éi|N~¢]ﬂ2qV\1 NI WRRR\/\ZJZB"NqS~30
RV2 AI k1 g M| K1\ A% RW2
z N~ J~ A Z \JO N
Wged | n cl a| Wi ~z
| Vod@ &
, aryl, heteroaryl -( ) ryI
- (akPkyTy eteroaryl or acyl Alklefs N substltut ed or >
unsubstltute Cl. 16a kenyhe ch W1 -
wher ei ¥ %‘s eh’é%ﬂ rrésf v m unll}eggaﬂrﬂé is hydrogen,
' %‘@&eﬁll%ﬂgf)olmbér ﬁéé(bf 4 |a?1fylr E&&@d -@Mkyl)@&F_Qohlk‘gllR)ﬁ&ol aryl or acyl;
mml_aubsututedlquaubs@(ut@ 16 mnp ¢ sbER wherein up

é‘b;ﬂfﬂ ﬁ&n %J%k%ﬂ%%%ﬁs ar§8§depegﬂﬁﬂ%zﬂkr replaced by :

W= Q@O 0aTEO)Era®)-of -CREOMNRHA- R-OB(:6)-, - OC(=0)NRUA.,
I nd ndegat | 'y e~ O al
héﬁi‘?ﬁ&l‘%p e@%ﬁ% y¥ &ﬁw ﬁ% éE)é@r or DGO -

§g@n gg@nn fr 2 LNﬂQIAg ~1§O§NE“A NRLIASO NRLE_ .
in pender? %Hb% or 09— g e| n e FE
o@rurSe e MR- f—‘%Ylw}lqemn@iasbeomamnOp h@/ yif  independently

?‘g r oal ﬁé‘tv@i' %&%y ower&é aaﬁﬁ/y ré,c ﬁg%lete% aryl or acyl; q is an

5% YﬁﬁY@ﬁ 'J 1 Q@m@l NRye Bl\fﬁpeﬁt&hﬂ 0).S, i\KZNIRY1 NORCRYY; wherein each
)(PYS =0) RY3, vvherel n_each occcurre

omcmnaﬁ @f lﬁ anlqm didrgeeny alkyh disterpaling ﬂwqteroaryl, -

| Q¥f&iharyl or -(alkyDheteroaryl, -ORY?, -SRY, NR“R“, SO,NRYRY?,
C(=0)NRY?R¥?, halogen, -CN, -NO;, -C(=0)OR™?, -NR**C(=0)R?, wherein each
occcurrence of RY2 and R 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; and R%?, R™ and R™ are independently hydrogen,

lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyDheteroaryl or acyl.

17.  The compound of claim 1 having the structure:
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het eroal kyl, aryl, heteroaryl, -(alkyl)aryl,

-(al kyl' ) heteroaryl or acyl, or RY2 and RY3 taken
together with the nitrogen atomto which they are
attached forma 5-6 nenbered heterocyclic ring; and
k"2, RMB and RM are independently hydrogen, | ower
al kyl', 1 ower hgtvey oaI kyI het erocycl yl , Ra‘f" l,

het er oaryl , (aI ky )l wz (aI kyl ) het eroa IJ orﬂ‘ﬁ%yl
17. The conp aV| ng t he Alk Q—e
RY1 (RYl ZAI k (W1Alk c:*j 117~ "z

S~ ilJJs) NIIsz J Sk ONZNOJJONS
vanerl j:s as defined in cl 1;NW is 0 or NRW,
wher e ydrogen, |ower al wer het eroal kyl ,
aryl, heter oaryl - (al kyl)aryl; (aI yl ) het er oar I or

acyl ; Whdtbini Bisas dofisdd foulaioh n wWhisibsNR it veliere R™ is hydrogen,
R o e AL AR
O%Jk%%{uﬁiﬁtﬁ%%%gsmm&r% ﬁﬁgy eg%r CzﬁR N%f'c@)ii’n »wherein up

mtwamh&apar(ta@hylenmmw nﬂmnderlﬂ@mpmuy replaced by -

e ach R 1 90RO, ORI Oin PO

0QeRHARREE. QNFRIAMRBAC-RYY- BN A 0dens nﬂkﬁf‘*ooz- -
h drqgen Iovy—% al kyl , | ower hLLeroaI k Lm LiB
emmR 2 Y= oaersqanam o?*oac:'ﬁ 2N$ 14, AFRMASO,NRME-, -

C&S- Q%emsfr " & et ok ety YR AAEI R Mhcheh iy
yHyaagen, loﬂrbkéﬂk 1, iR heakdaliyl, Iﬁ’téfbcydhﬁt ﬁ&D&e&:}oaryl or acyl; g is an

(al %g}) %S'taéjli\d Pt (aI kyl)heteroaryl mea@\pccurrence
occh:;enc%Q%Zh )M%Q' |s IM%&@#&@%&?&;&%)WI -

| qaiey]) b térphryl) -ORET, 158 Er-0@ KR R&T,e€GPWR R ™, halogen,

Brijemsim ik dimeds e
t ey 1§li'nﬁeﬁénﬂéﬂtlbﬁﬁly<fr@gdﬁ mw%r@ugfnb@éﬁ&tdisﬂﬁylo%lne&romyl -

r|n bsent, and and are

a;'ab n(aﬂlsyl]hpmr@ﬂrpr acpheF RY? ! R’Brlt\glwgrtogether with the nitrogen

(ﬁ{% ?:ﬂvh%&:lthév%r@ ra&&?fs%h 31‘{)%1:} %?r/éy %rﬁérgé ﬂ?treYJfgchcrﬂrég G is absemt,
c mﬂNR q.hg §V5| ad RGFI aps mde];ieh&erﬁlyrhydchgBﬂ lowRYAlkgl, foviRr
R\{l\gteroalky(l, hetefog\f/gyl aryl, hlgye\?oa?yl\lfz -{alkyl)aryl, ~(alkyDheteroaryl or acyl.

H

18.  The compound of claim 1 having the structure:

( Y'l)q " o R&HV\M (H )q J RW3 HW4 o
Ak \ I_N/U\N Z Alk1—.ﬁ—;5\ 2 E
’) sz ,é‘wz W1/ J\JG‘J ~z
\ S [ =N
AL A

; N ;
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ALkl b NNZ ~ Alkl1 \ 1 WM J'J6J Rw2 Rw2 W J~JsJ ~2
NSNO NN; 189 (RYl)g 0O R\d RWM (RYl)g R\8 W 4 R
w2 1 ~AKki NZi Ikl N, W RR2 RR WhJ6 Z O ec:)
el S NS Nwhherein Zis as defined inclaiml, W is O
or NR'I, where el is hydrogen, |ower alkyl, Iovver

het er oal kyI ygryl het e ogw:yl pwa (al kyl )aryﬂ;
-(al kyl)hetcsr 3\34 or agyl; AI kl is a substl %ed sz
unsubst it utqq_ﬂ orzC2. 6al ken %‘

ar e

y| sme-E
wher ei nyarp” t 03 g gﬁwza divacent met hyigfe uni
i ndepen ently op Iy replaced by -I_( O)
C(-O ) NRL1A _OC(—
" _NRLI ANRLI BC(=0) _ ,
- NRLIAC( O NR | B, =s =0 -502-, ’
_NRLT'A Eﬁed i OBl ASRENRY & NRY, Grhere &Y} iohydrogen,
- NRLI A-; erel n each occurrence of RLIA and RLIB is
i rldwmalkiﬁntdvger hetecabigdnary), beseroagylk falkyDah r-(alkyDheteroaryl or acyl;

2% i U . 515l e

' QQW%ﬁﬁahﬁécé‘ﬂt%e Bfiche ﬁiﬁ@f&bmnﬂ deatiiop ﬁawly fplaced by -
RYI is independently édro gen, heteroal k

r(§(I=0)het—€Owar y¢(—0)Cé4= ) &(VD)HR ~{ aﬂgx ot € grrg)NRL‘A

ﬁg SB\_(S ﬁm RY2R m | NRY2RYMACD,. -
0) RY:

V\Am’ér‘(; ;e(a)qslklé%.gcs(&@qc,so@.f _NRUASO,NRME.., -
|ndependent ydr ogen, | ower aI
hé&?=r8al ‘Rfy’rNﬁaryl WheTEie pashy %C“mn‘{eaPﬁﬁ RLlB is independently

ni trogen atomto they are
atmmgdsreﬂomd}m H, B-adri mtfemdepehdemboﬁyarl GR"y whgemamh occurrence

R73 an I nde yd We _
Y Ry Bl ST 038t o o
he(hﬂthBHét}élloaryl(-@KW SR ,NR‘(ZRIka.BmNRé?m%?[ yi(=ONRIIR >, halogen,
19. The conpound cl alym having the structure:
| kTN, SNO:N-C(=RAR é

R¥? 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; and RY?,

(h?d.ﬁgee)l hl%%ﬁ Qlﬁk éllo\%r HErbalkA! hé?ég%c Bﬁ He?éf@zﬁ’yl or acyl; q is an

IC=0)R wherem each occcurrence o? RY2 and

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:

Ak ~N H
- / \
\Q -
S l TN 5
2 N,) ;
Alk N
W1/ 1{}“ H
S ‘n’ ~Z
7/ |\JN o)
SN ; or
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W ALkt & NS SI HJ o N; or 190 ALkl N1, VYN Z
Oli:) r wherein el is as defined in claiml;, Zis an
aryl, heteroaryl or heterocyclic noiety, W is 0 or
NRWL, where RW is hydrogen, |ower alkyl, |ower

het eroal kyl, aryl, heteroaryl, -(alkyl)aryl,

-(al kyl ) heteroaryl or acyl &‘rﬂ & sybstituted or
unsubstituted O _6akgKyl eNé ,ﬁk&@ﬁ e chain
wherein up to two non ent thyI ne“units are
i ndependent|y option pl aced by -@(=0) -

- =0d=0-. -C= A, _OX=0)-.

- OC(=0O) NRL. 1,6)ﬂ -NRLIANRLIB_e - NR ANRL| BC( 0)

- NRLI G(;h@);m RZ'Nmias siefiged in oigim 1¢ Z=e)aqrRayB b heter@ﬂ@r_heterocychc

" aooteiy; WAR Dhor NRYLORERR AL s RSO0 Biey, 1ver hoteroalyl
Rldrfd, ietdrb9D e qalR DAY, hé(ﬂlk?gl@dlerohﬁ)«l\ﬁér at}y|Alk] awer substituted or

heter oal kyl ; het ef ocycl het eroaryl or acyl;
i runsgbsaﬁltﬁdn(ég@kﬂﬁn@@r znselkenylm ghaip Wl’l'eﬁ?@g@r tor qun-adJacent

B i iy hsabl ey ccon con.

(@toCi=y w(—amnb'f‘r-) hemec:aayw -OQGFEZ)NR Rz 2NR! IAN-RLIB

VSR L‘“Smé?‘izdvaazm‘“‘é: SRk d R, ohghosens o
0 gr[ E@éﬂﬁﬁdwm :NR'SA d)mﬁpend-@t Ly-, iy UNEGeR.,; wherein

| owe eter'oal kyl’, aryl, 'heteroaryl,
(eablk;dcmrqﬂce of- R41*karid) RMPeis dadspendentlsc iydrogen, sz:eanasyl lower
rW|th hentro nor car

Fé‘%\tzﬁtﬁgéﬁ)r’} h%tgreotgh Ylalapﬁth%%}’ofl%’ t?:gg £:&h YUMo 3; ris an

heh@EQcHeld Q. tAlY leadl oB&irRMEA of! RZ‘r isﬂ ihdeaﬁlﬁﬂldﬁﬁy ihgdrogen, alkyl,
hydr ogen, |ower al kyl, |ower heteroal kyl

hdeteronlkyl | aryl, (hﬁtWBI)Yé\.r ylalkyDees! k g1 )ﬁ@kﬂahmrymbr -@RY -SRZ, -
2hes ch il h B zst e:
BB 11 PPCRAR B\ SO g CHOMIEP R (MRS Y, NOs
\ NOESOYORZ, -N(RE)Q(e0)RZ) whekeid ;eadh Sod\slcuﬁncaV\bf AR® and RZ is
rN
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyDaryl,
-(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.

20.  The compound of claim 1 having the structure:
A|k1\<\N H w1/Alk1\<§N

et ét(‘ Fom

A|k1 \<\N

wherein RX! is as defined in claim 1; W' is O or NR™!, where RV is
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -
(alkyDheteroaryl or acyl; Alk; is a substituted or unsubstituted Cjsalkylene or Cs.
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SO_(RZI)m O N wherein el is as defined in claim
1; W is 0 or NRW, where RW is hydrogen, | ower

al kyl, | ower heteroal kyl, aryl, heteroaryl,

-(al kyl)aryl, - (alkyl)heteroaryl or acyl; Akl is a

substitut ed or unsubstituted Cl.6al kyl ene or C2- 191

rret yf)%laﬁéq@h%ﬁlli] Wh@réi\ﬂ]l ggﬂ) Bwd! gg n?ﬂ#&%t%&hﬁ@ffﬁﬁ@ are mdegendently

ene units are epen optio Yy relp ace

byoptiGgally) replaceiby, C(€O’7*'O)-CO§O)‘C(—GIQ(—Q)NRC( QO)NRMA-, -0C(=0)-, -

PR B 5 Ny R A ob g0 R O -

NRRREC(-GNEP B-5 N @E._ ;- LIAgo,NRLUE.
S NRLF NRLI A(sogNRu B’ Nﬁ@E‘s_o & Bbmﬁ AR
W2+, en @a@lﬁR'é euwhemizeeash Gichrrenced ORB |asd R is independently

VBRI AlkbY B PoeroRS), Risbotiobl neteraany) o gt m s

| Sn ﬁ;&gefltfﬁﬁﬁfo 6 BN1Oist g Jategeri FomN1i 1ot £I64chf béaﬁhJcnéeOof R is
4; each occurrence of RZI is |ndenpendently

0]
a|lk@qnpemnﬂmbyd¢ygen apleyl, hateropkkath. y poyl.- hgtergary r'ﬁalﬁﬂﬂal'yl or -

Rz(gﬁ%@@ﬁr“ I@F&ﬁéﬁ{m al’ogehN iiIEQBZ\TZ i ZSQ%F—F@)&RERB
- Galo@ORT, =NtDBZ—ZD(QO)ﬂRﬁz SN(Ra%m(amRé%o.hh@ancmn exeeurrence of
of »R22 and Rzi is i ndependent 'y hydr

alfkyl and dwer 15h é‘%déP%MeR‘}Y Emen lﬁ@fpérﬁlaﬁyﬂower heteroatkyl, aryl,
[ I ]p}gtﬁ.ﬁ 22, . ARBRAN

RZ(}%{#% en-@kd’e) eri(%l t @th ge‘%c%r aélgr%on at qﬁ’?ether with

t@hwmutwgcnhely carben adtomctoesvhichr they ﬁe6amhbda rfedn a 5-6 membered

h teroc ) G%ar‘yk‘ or h eroa% ,ﬁolv?er alkyl, lower
h%&fmml aryl, ﬁé‘delﬁéh)l (Mkyl)a:?ﬁ' éaniyljhete% rdf'ac acyl .

21. The corrpound of” cl havi'ng the structure:

HNC 2al kyl rN N~ NRzi S N101 1 / Nor C HNC

ey Ryt el B, omound ot

claim21 haV| ng thﬁ,czﬂ‘%"u\{UNeH f2al kyl N HHRxI HN

| LNyN Rzi N >
; e
N /J

Cgalkyi H
\(‘ )/N

>y s e

wherein R* is halogen, lower alkyl or lower haloalkyl.

; or

22.  The compound of claim 21 having the structure:
_Caaliyl N
HN" \<\ RZ1

Wy Yo

wherein R*® is hydrogen, lower alkyl or heterocyclyl; and R* is halogen,
lower alkyl or lower haloalkyl.

?
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wherein RXI is hydrogen, |ower alkyl or heterocyclyl;
and RZ1 is hal ogen, |ower alkyl or |ower haloal kyl.
192 23. The conpound of claim 21 or 22 wherein RZ1 is
ad, F, methyl or -CF3. 24. The conpound of claim1l
having the structure: wii Ikt~/~~NHHHNNW-~ Ikl N

H Rk £ H&:N
zfg (Rzzt%@m%gog%&)’{ﬁﬁéﬁ%?le%zel |%é¥ﬂal§ ggg’nlgéﬁ%th&} aim
1; W is 0 or NRw', where e’ |s hydr ogen, | ower
yI, ower het | kyl ar het er oaryl,
y|1§f§r%9mpounfa?39ﬁﬂ¥ hoawn e}ﬁ“’“&?“%lcyl Akl is a
subst i tut ed 1A ypst,i tvted C _6al kylhllen or HN—y
6al kenyl e & ch Hém\ﬁ h to t non- ofc N

net hyl its are § nde bt )y | tlonallyorel\ézﬂbm
by - BFJ - 02- -C( (=0 - :0) NRL1A-, _
-0C(=0) -, - OC(=0) NRLI A- -NRLI’A LI “NRLI A g
LI BC(- O)-> - NRLI AQ( O) HIRRIAC, (=O) NRLI B
LIALIALIA -, -S(— -SOZ N NSOZNR -, -NR
SOZNRLIB-, - O, -5-/~¢f N NRLIA-: ei epi R8¢ h
occurrence of RLIgea IBis i ndepen ently

hydr ogen, | over, al kyl , lower heteroal kyl

het er oohstain, R sl as Hefinsdodn wlaimr 1aW) :s @ os NRE', where R is

oﬁgﬁl?fséﬁi I8FEr rifkstis 1owkscARstRE okl oBEGatrvh (GRS Dary, -

h AR Y10 dehryl @i’)&byl rake &soarsmbsumtéaldmh)s@ﬁsyﬂrutea e. salkylene or Cs.
(al kyl) heteroa ORZ2, -SRZ2 NRZ2R23,
- stibtgyisRchain Bégmlup jwggnt methylsmerinits @rg independently

o%ur%gg%ﬁkgwﬁzﬁ- %&nlg%r?gerw@ ;:l:)gen (=0)-, -
| @E(f—“-CBNR M%‘?‘lih&“ar—hlﬂ"m 1BFEAHQ)-, - (b(&lQbL,,—NR ACO,-, -
SR A 652 s B, o, SRR

t @-WOSC byr t IR Qﬂh‘é‘i’élﬁcé&%’ Jc@ﬁﬁ‘éxﬁe BORPETRRT R¥B s independently

heterocyclic, af or heteroaryl ring; and RZ4 is
hidrogemn lowemnelky |l¢<\y¢r heteyoalkyl, heteecyelyk yaryl, Betgroaryl or acyl; m is

OEA R0 b 4]0 o S L0, B of R
Cinleliydndbhtl HjdeoddnN dikyl, heteroalkyl, aryl, heteroaryl, -(alkyDaryl or -
(alkyDheteroaryl, -ORZ, -SR%Z, -NRZR?%, -SO,NRZRZ, -SO,R?, -C(=0)NRZRZ,
halogen, -CN, -NO,, -C{(=0)OR?®, -N(R?)C(=0)R%, wherein each occcurrence of
R* and RZ is independently hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyD)aryl, -(alkyDheteroaryl or acyl, or RZ 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.

25.  The compound of claim 24 having the structure:
HN—)

Coalky! N
N \[yﬁ 3 N
s S [ [
QA 'N)
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N
~u: N ON 26. The conpound of claim24 having the
tructure: Calkyl NHHHNRI HNCNNN S NOI /
S N wherein RXlI is hydrogen, |ower alkyl or
het erocyclyl. 27. The conpound of claim1 having the

SSNNor 193 CHNC alkyl™ ~; 1 NNYN\ N! / [
u
r

structure: N (W)mAIIc i~ N 1 N'" ryliN
\ ~ . a N/l NN’mengkW' RN M W |

HN\ ARx1 1| H OrNvaherein | i SrasgelNyhed in

claiml; W is O , Wwhere RW @s g ogen,

| oner al kyl, | owe oal kyl, aryl, hetéroaryl,

-(al kyl)aryl, - a?ky )heteroaryl or acyl; Akl is a

substituted or unsubstltuted Cl. 6al kyl ene or Cy
6al kenyl ene chain wherein up to two non-adjacent

nmethy| edie GWP%“D&Ir@Ciqq@e'%ﬁ’ehﬂ}’éﬁﬂ‘lh? Stf@?ﬂll‘ﬂénal I y repl aced

by - O) - Q)%ﬁ S,Olﬁ O NRy

oc(=0) -, - NRLHNA/ A 1B 1 JLIA ()
- NRNR - NR N =0)-, - NR , -

NRLI AC( O) NRL' B L 1N‘JL1A LIB -, oS( -SOZ-,

-NR SOZ-, -SOzNR - SOZNR -, 0-, -S-,7or -NRLIA-;

wher ei n each occurren of RLI A and RLI B is ’

i ndepengperelnR* My By@egen, 16WEilkldf hkterdcQUST.

het er oal kyl , heterocyclyl aryl’, heteroaryl or acyl; m
is an integer fromO to 3 ris an integer from1l to

4, 2R ACh RS e SiaDE Y aild4 hdving the structure:

N“\ (921 Im _ Ak N=)~ (RZ1 Im
HN \ wt O HNM
C(L‘ so e o

)

’ . 2

N="~ (HZ1 Im

Alk
R W ‘\©\ HN’%_,./)
SN NN

7 ] H
or N/J

wherein R*' is as defined in claim 1; W' is O or NRY!, where RV is
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -
(alkyDheteroaryl or acyl; 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)-, -COy-, -C(=0)C(=0)-, -C(=0)NR"'*-, -OC(=0)-, -
OC(=0)NRUA., .NRMANRVE., NRUANRMEC(=0)-, -NRMAC(=0)-, -NRMACO,-, -
NR"AC(=0)NRME., -8(=0)-, -S0,-, -NRYA50,-, -SO,NRMA-, -NRM4SO,NRME..,
0-, -S-, or -NR"*; wherein each occurrence of R and R js 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%, -NRZR%, -SO,NRPRZ, -SO,R%, -C(=0)NRZRZ,
halogen, -CN, -NO,, -C(=0)ORZ, —N(Rzz)C(=O)RB, 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
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i ndenpendent |y hydrogen, alkyl, heteroal kyl, aryl,

heteroaryl, -(alkyl)aryl or - (al kyl)heteroaryl, -OCRS,

-SR 72 , -NRzRz, -S2NRzR , -SOQ2RzI, -C(=0) NRZ2 Rz,

hal ogen, -CN, -NQ2, -C(=OOR, -N(R7)C(=0O Rz3, wherein

eaghe efEsgth 6nearbeh atbm 2 avtdciRabBey rd radaqheﬁ dbrml y 5-6 membered
hydrogen | oner al kyl, | ower heterogalky ary

ieteapaiplic, Tyl v pieroAryl ring) leps) Ret of daffiwgesr logesy| alkyl, lower

rhg% AL R ﬁ%ﬁgﬁgwa{( o Bierblis) 8 dypgen or

nenbered heterocyclic, aryl or heteroaryl ring; and

d t | kyl
ar S en‘m‘ll {E %ﬁﬁwg%’\e i ﬁefgrogryl or

acyl 28 The conpound | ai m 27 havi
structure: HN C C2a 8@#\&

C2al kyl N- RZ1 HNC'f HN \ 'n RZ

hal ogen, | ower al fi | ower . 29. The
conpound of cl ai yw ng the sthtucture: C2a[kyl N
RZii Rxi HNC ( ~ AHN'N/ H S N wherein Rxl is;or

hydr ogen, |ower al kyl or_heterocyclyl; RZ' i's

hal ogen, |ower al kyl of2Pler hal oal k I Z1The
compound of claim287Yr 29 whé gP

met hyl or -CF3. 3. n COMPOURG fl m 14 15 or 16

wherein the 5-ne i ng havi ngﬂhe structure:
j2-J3 (RYi)qg" has 8henrollow ng structure: RYL1;N 195

32. The conpoung of claim 14, 17 or 18 in the
- renbe MR #ggﬁalwcw@ntlﬁeer itk or Tower haloatkyl.

29.  The compound of claim 27 having the structure:

Coalkyl N=N_ gz
RX1 HN I/
/SN NN
S N/) H .

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¥isCLF, methyl or —-CFs.

31. The compound of claim 14, 15 or 16 wherein the S-membered ring having the
structure:

has the following structure:
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structure: j4 (RYl)g 1115 J"C) has one of the
follow ng structures: (RY71grr~ (RV1I1NN~ 33. The
compound of claimé6, 14, 15, 16, 17, 18 or 19 wherein
W AIkI is -NH Cl.6al kyl- or -O Cl.6alkyl-; wherein
e - ered ring having the
'bst &?‘ﬁt%’&“ °§2 Bﬁﬁlgﬁ%é%b%ﬁﬁng%#vﬁ#gt?t%@%mm& sin 8
V\étnﬁ{t{iﬂe- i's NHCH2CH2-, -OCH2CH2- or NH CH2CH( CH2COH) -
35. The conpound of cI a| m 7, 15 ofyd7 wherein
“N(RR2) (=0 R- is -N @ﬁq&qo or
-NHC(=O)NH-. 36. The corrpo al m 35 wherein
-N(RW2) C(=0) &- is - NHC( O)N The conpound of
claim8, 16 or 18 wherein -N(R\/\IJZ)C( =0 N( R2) CR\BRw4 -
i s - NHC(m&bhhkicH e folkdwing hRuaRssC( =O) N(RW2) - is
-CH2C(=O NH-. 38. The orrpound of é\}fil m 1, wherein Z
has one of the foIIOV\ﬁF‘nd\ turé RzZ1 RzZI N
Rzl f ORZ1 RZ1 1IN RZlﬂ @ereln ea o currence of
RZI is independently hyg n, | owesg , |lower
al kenyl, aryl, heteroaryl or acyl. 39. The conpound of
claim1, wherein Z has one of the follow ng

structures: 196 Rzt RZ1 \ ) \ HN. R4l Cie CNH-
N B3t \Fsreomporrd of glaim 6, ki 1%3%’1\7 E# {:L%Whﬁ’i‘fm“ - is -NH
CORROSh i OBy CPY LSii19 Afleld S ICUSaRYP Witiet9 mapreRowalshtittued or
of &y fheBlE)f Il‘glzﬁjﬁ@ 1738 and alghar maceu |ca?
acqapidhged.arri er, adjuvant, or vehicle. 41. The

conposi tion of claim 40, wherein the conpound is in an

anobunt to detectably inhibit Aurora protein kinase

acljyvi t y“f omPdtRd AERRSI 33 Wherefn SVhiANK 4G -NHCH,CH;-, ~OCH,CH-
additionally conprising a therapeutic agent selected

f r om-WNHCHXTHERBPEDt-i ¢ or anti-proliferative agent,

an anti-inflanmatory agent, an inmunonodul at ory or

I mmunosuppr essi ve agent, a neurotrophic f%tor

agest f OThd éRABouRG of alaith Gy &5 otil 2mheiegeaS® )ﬁ(:g@@mls ~-NHC(=0)-,

for treatin estructive _bone
—NHC(=0)O-, or -NHC(=O)NH-.

36.  The compound of claim 35 wherein -N(R"*)C(=0)Gy- is -NHC(=O)NH-.

37.  The compound of claim 8, 16 or 18 wherein NERYCEONRYCRV R
is <NHC(=O)NHCH,-, and -CR"’R™C(=0)NR") - is ~CH,C(=O)NH-.

38. The compound of claim 1, wherein Z has one of the following structures:

R ,;1;21 RZ1

"{k ?';\)< ?"\/j\ “:,_kﬂ "':./ Y "R

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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di sorders, an agent for treating |liver disease, an
anti-viral agent, an agent for treating bl ood

di sorders, an agent for treating di abetes, or an agent
for treating inmunodeficiency disorders. 43. A nethod

of inhibiting Aurorgzkinase activity i n: a) a
subject; or (b) a bilol ogical sz u ' t hod
conpri ses adni ni st gto Sajl*l ent ont acti ng
sai d bi ol ogi cal e Wit FZONp of

claim40; or b) & conpound of any one of clainms 1-39.
44. The net hod of cl ai m3, ywher ei n e met hod

’ i1 iyhty. 1 R?
everity
a proliferative
dlsorder a cargiac_disord neur odegener ati ve
d|sordeﬂwmﬂﬁmd%td$ﬁhﬁﬁ§mﬂ}i@?ggk a condition
associ ated with organ transplant, an inflannatory
di sorder, an inmmunol ogi cally nedi ated di sorder,
vi ual dlﬁ%ﬁ@osﬁionaconhmmmgdaxs effeesive aoomntiof| qﬁ)gnppwéd of any one of

ste f adm n| sterin aid ient:. a)
co %gp:ﬁg thcaily éi)gab& Sﬁ gd@lfvant or vehlcle

of clai rrs 1 39 46. The net hod accord| ng to cl a| m45

conprising the additional step of adm nist erg(ggla ¢
saidd. patTMbompOﬂddn taforkeim #Re whsEnR  the £F9EIPPY %é’i&? amount. to

fro eutic liferative agent,
‘{EFFFFab? c?@pg éﬂ?“naggaétf‘ﬁ%normdul atory or
| nMuUNOSUppr essi ve agent, a neur otrophi c factor,
agent for treating cardiovascul ease, .an a
f ord2 r e alhe) gompositign 1 otveaigh A8 &fi%&o&%‘i% @ﬂmlﬁée"ﬂ?&%@wuc agent
trea e [ t AfRN penf Nind@ftHnflammato
SBlerl i RORETapclily 37 bt proflerdg Hacn "~

for agent for treating
" di alsehean 1ﬁﬂmammgmmtor&cnr TBHIOSVEPTESSHErREGRH ,a(gegmggpphlc factor, an

di sorders, wherein:,said.additional

s et g0k enang cridin g Es sk i, ML JBE fleafind dfbiructive bone
sai ﬁg A hx?ﬁgénttfaﬁ&éﬁﬁgtliv%r aigedqte, s amilviral sgent, ed agent for treating
toge? er mth said conposition as a _single dosa

f orttood éspam elap fagenh doni dreabingoshianels, a¥ ﬁ’é‘rta%ﬁ?t gor treating
w'unrgunonffi: ICIE cy dlsorrﬁerslgs

-,

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.




45. A method of treating or lessening the severity of a disease of condition
selected from a proliferative disorder, a cardiac disorder, a newrodegenerative
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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