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WD 2006/ 042215 PCT/ US2005/ 036396
1, 2, 4- TR AZOLYLAM NOARYL ( HETEROARYL) SULFONAM DE

wOoBRHIcMAINMVES CROSS REFERENCE TO RELATED APPLI €ATIUONB5/036396

This present application clains benefit of U S.

Provi sional Patent Application 5 Serial No.

60/ 617119, filed Cctober 8, 2004, which is

i ncorporated herein by reference in its entirety and
for_aj b 4yeRset.vEAFHR CRRVEGHRYEND RYI) S hiveRAiDE
1,2,4-triazol yl am noaryl (DEREVAdAYESsul f onam de
derivatives, or phar rraceutl cally acceptable salts

) f tivity and
AT RTINS

proliferation (such as anti cancer) activity

i nvent This oreseal appligniiQit elagng berp@ﬁé @éé&%sPlfoarﬂqrwb Patent Application
{

¢ PRALEHY, BORIPLLE 3144 OpEod S, 2004, whish is ingoregrated horel by reference

t in iphetinag end forall pugrgsesi tions containing them and to

their use in the nmanufacture of nedicanents or use in

anti cell proliferation effect.

< E—+NVENTI ON The cel |l division cycle

IS the fundament al bi ol ogical process by which a cell

gr ows, Thepnyeasiprsis disectydata ol tidazobilymmesryl Geigrepsylhsptfonamide

u Y
’ g)é{ﬁé?%? éJrl]lgrrw} Eagl!éc%(f gg%tglﬂ# sa]lt§ W%mﬂ)&}ess Hﬁs 8}5016 inhibitory
cywivéty andvare adRekdmglﬁiu@ﬁﬂlEftﬁ theivanti cell/ prbBifedtion/ (sbety a)nti cancer)
DNA replication occurs in S phase, and replicated 20

DAVt e RTaRipR s 5o titecige FRePﬁOE%ﬂSF%/ for daehpggecture of said 1,2.4-
d
a?ggagﬁﬁn%%gﬁhétﬁoﬁﬂgggﬁ %{1@&5 &@r%tlggg&i Rﬁr\ﬁﬂ@agﬁtﬂﬁﬁ?éorgposmons

Scqitzisiag themnaml wethiein sser mshensamedadtoreeodt madehinehtaror use in the
stinulij d start Gap2 is between S phase
a%edlemtlﬁﬂé’gén%téﬁel Pfgh%eéfn? %&‘ﬁ&r es for entry into

mtosis. Lengths of the individual phases of the cell

CBAICK GROUNDYORTHIE INVENTI@Nand wit h condi tions. In
25 addition, there is a fifth state known as GO (or

qui es CEH& ] dhﬂ&@ﬁl \6‘9%18 hs ¢! hﬁldﬁ‘iﬁXntaf g?dap y)‘ c%%‘é by which a cell

fromt ece renal n metab acti ve.
Toewseteplichtes i DNﬁcgmi then shm@@llb @ﬁ\@dwkwdwghtec ye:iISL rit includes four

e oter BE S SRRl M (R P Ayl Seil EfeY Ann. Rev.

KBRRRES. V@P%ﬂf@ﬂSW”ﬂSCm' BX ANYehlcaiolRIIBGE 119\&/\8113%, and replicated
cyclin fam |y of fegulatory subunits and be

2D0BY 4distrHurRrdTo USROSHCHCE Aentgal daughter cells in M phase. Between
these two phases are gapl (G1) and gap2 (G2). G1 is between M phase and S phase

when a cell is responsive to extracellular stimuli and starting to grow. Gap2 is between
S phase and M phase when the cell prepares for entry into mitosis. Lengths of the
individual phases of the cell cycle can vary with cell type and with conditions. In
addition, there is a fifth state known as GO (or quiescence), into which cells may

reversibly exit from the cell cycle but remain metabolically active.

The cell division cycle is regulated by the cyclin dependent kinases (CDKs),
which belong to the family of serine/threonine kinases. For full activity, these kinases

must form a complex with a member of the cyclin family of regulatory subunits and be
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phosphoryl ated on a specific threonine or serine
residue (e.g., Thr 161 for cdkl). These active

waRhklegzdisn conpl exes then regul ate cell cycl ePCT/US2005/036396

progressi on by phosphorylating their protein
substrates whose activities ampe required at specific
phases of the cell cycle. For exanple, in late S
phase ;§C|In B is expressed and for

N OB SR BSOS o B [ Pof 6} fpgodkD). These
%@lrl\;ey EfclhhSt:ohﬂ)?&eMF@ﬁ%gulﬁfédceﬂ%éledﬁbgﬁsﬁ(%n W pabaerylating
prorm I'Ng ctor (see Kishrnoto et "al In viv
tiggtipratdin sutsiratel e/hest acyivities card\,#eqplmgt@ SPccnflc plaehses of the cell cycle.
activation, and nu%iaear llga]QsI ocati on

Borgiamplepjylte SARSCCEYS gxprevgﬁ ang £5 %@b%}we CDKl/cyclin B

%éf'n NwhickMsSre foY¥ Ghd BntBy 6P FBNIEMtE M IpHase and considered as M
S orylate everal protelns including Hi stone Hi,

I@N&segmbmmﬁngsfmtm (sbeaKisRinotpait phve flasdve reguiagion of the entry into M-

tinohl.astoma.tunor s res pr ot.ei ba

o TS i Tien iy T P RAR0aS St Bz e elt Cole
We@ nt\ﬁolot’» (@97’)3'23& -249), ealr}hg/ CBK1/6ydin B EXnplee could phosphorylate
exprfessed and ‘active ~ CDK4/ cgcl in D and CDK6/ cg in D

aeecrilopnotains inkluding Histonshid §pRdW pakyanerase talphsp| dpdymerase II,

t umor . s ressor protein t

rf:t'qm}j)&a( FCE]E& gl.}mg %rpggeés%ypr%%i& f(ﬁgbl g{ngr 3;, fcgibtl nuc,:,leohn which are
Fﬁ&tﬂ%d 181 tRS Brly evéats. of%u(é’s&ﬁ%,eaﬂﬁ G178%lin De aﬂe&txpre@ad and active
the cyclin 15 Es are expressed and actjve CDK2/cycl,|

ERKAsyelie sDaraad g &Rk Gexcdin i are dpgaed pﬂ@éﬁﬁhd}lw aP]éOSPhorylatC

éﬁ%bi%?gfsnﬂg pua’?or @%&g;&t& @Fot&ﬁ%&g%gé g%@zlftgﬂ éf"linﬁﬁ@u@rﬁ og S phase by
Ieh Dedeliitérs faLOME FFichi Bibsct Woki4 €ODS), THFA2RbIn late G1, the cyclin

hypophosphor Iated it tightly nds and bl ocks th
i expromedand ative HRKPGYTIN Faigplrer, aifp SRy Which also

oRRETR" Kp! Of it M RRERI Pllo BhoiRARR HORS ) LORNEycln D.

se transi
phDKpfegtiyh BX aeﬂ CDKg/cclireE alutt bbovkwits grosah intsbigiry etfoeted When Rb

ﬁg glyggq)zhf)sglg)eglgggn% Hﬁh?]éﬁ%l%@ cgﬁ106g§ ﬂ{esacgp{{g rOf%#Foﬁ trancription
ti’ﬁ@to{: €binpQ tlklgmﬂer[ec&%ﬁl@sfomth@gﬁﬂe%ﬁ{ bfgbddsi glﬁlefrﬁ’ng the G1 to S

conp ete one cell cyclé. In S phase, cycli nhaé?é) are
epipsessmesitian dWacm Rbds Mhegb’éath iy lnfémtlélx st is disrupted and

flgﬁg?genge%gﬁé%&t@g%%%gﬁg r’%la ﬁmgsh ﬁ“la t%ngasg ‘:ﬂ f%stn&tlon point

er GHicH fheldeBtoOBn&dr ety ﬁ]ﬂ@lgélﬁabﬂlmﬁla(@@@o &brhp@%eectell cycle.
a "Phosphoryl ation of E2F-1 by cyclin A-cdk2

Clno%glme,, cyvbin A(9Grg eagsyed thbacglgre)CD eydinghy @ﬁrtniplﬂxes are formed,

at o
% BJﬁﬁ &?bt? iﬂhgf:ygal %g%%e { &cﬁ r .t gD?Se %rﬁlgbgéﬁir‘%%bgbﬁ t¥c6, a factor
Ofeh@itedPfR iR Mfiatibh @WBMA @@licaﬁcm ReoFitagsyd e, GPisosphorylation of
conpl eted phase of the cell cycle to the nexé in. the .
B8 cby oweis ASd, Qraoerem Yol 110 (9998t 2oh20): Crie Sequential
the or d I [
h?/cglé’ ?‘tb?nololff érat i vgﬁd+os e%lg)léeg Luzdu éﬁagsa%gg Stg r, Bhos ?ggriyé\ast? Sand thus

ulatretisatincofanidt prdtems Wb RO B 61D 4P@rbgress from one completed phase

/ US2005/ 036396
of the cell cycle to the next, in the correct order.

Disruption in the function of CDKs and the order of cell cycle is implicated in

the hyperproliferative diseases, such as cancer, psoriasis and rheumatoid arthritis
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.(Kanb et al., "A Cell Cycle Regulator Potentially
I nvol ved in Genesis of Many Tunor Types," Science,

woabee/0285(1994), 436-440). For exanple, cycli RCDIUS2E®5/036396

overexpressed in breast, esophageal, and squanobus
cell carcinomas (Del Sal et al .3 "Cell Cycle and
Cancer Critical Events and the GL 5 Restriction
nt," Critical Rev. nest Vbl ; él996 i T
ﬂgamm)al el helek entgly Inyolived in Genpgis Piidany Tumor
y [ The expression of CDK
"T'nggsb %F’%%Zy%i \ﬁ?gé}gbé@%amsﬁgst rate and al so i nhibitor
of CDK2/cycli nor ma i.bited in a
col on %&Xﬁpeﬁs%en@éﬁ% OV"-‘&W&XI‘F%E &%i‘?f%ﬁa?sqﬂ@é} 36‘?1 Squamous
gﬂ cafth (ﬂl&\’aﬁé%lyetceﬁr r“@eﬁt@?clé"'ahﬁ' Gﬁ@eﬁt@ﬁﬁ‘:apﬁivents and the Gl
|sease see Loda et ., "lhcreased
Hlteetrfeaemnﬁome,ﬁeﬂzmmul DRyr a@acdgeness, M‘Pé Glcl(1996), 127-142) and
caPREerpT eh e gLy BrdoR BardT R oG o The expression

(F XK 1ng?b1-tbiz%é7 whﬁh 8 ddidbk@ite MENBSO B NG (t]bKZ/cychn E, is
CDK4 specific inhibitors of the pl6 famly frg@uentl

mavipallie indibitedsin probtatest coloroans brgass peresin end |ty redlalagdevels of p27

iamas, fam|i el .anome . and r , S II“
bt ) “Ch e TR I gy PRGSO Lpnresed
quotcaéb'ﬁ]e-ﬁ%eeﬁﬂér@ Megpddatibe ofYkd Oyclie Mdﬁb&lt PKhms eIﬁhrmtor p27 in
I nhi bitor ne in Miltiple Human Cance

VaggresbR Caloserjal Gagngmay,” NaiweeMadichiee |Vé%fr$;£1%%f P3He34). In
éaﬁg}tgﬂﬂ %glg%:: eantclog 0 Ot[a %SQ?% gédlf{& bl@o Fafe 'fﬁ@'iﬁrml;hﬁequently

a pro evi dence or using

qRRPauRMsnd M Biutaiogs inGakomasIéAkeraias, glokahsj familial melanoma and
particul ar, as antlprollferatlve therapeutic a

mencreze, edinyndl celliunms Angoheady ik Bpckv %loec}ag( ) Riogori et .,
Clﬁé’l&{bﬁg Yof' fhe @gaﬁs tl[édghtc ﬁhn*& al ﬁlh?ocito‘?rt}é?{écﬁll SANtiple Human

chenot her apeut DI scovery of

Atarigeisii Mmhe I\dii l3|68061§94);)f753f@56)n DHpee déatd dléanlkys eonfirm the
2: Synthesis, _X-ra stal | ographi c Anal ysi s, and
BIGPEALOR) Of@‘(%?‘{t{v “¥ OHCOgR’é% “Chein., Vol. 45

(2002), 3905-3927) and is a selective " ATP conpetitive

i nhi bi Tloer emergl@ldzta( prosdeoftrong evidencaips u@legmwrp@unds inhibiting

ce 5 l e ar t and QS S
ERRSTEE reERE BBtk Do dp P DI o epdigic agents. For
SBEpI A ENS 18703 2 BB RSN FYu b iPEnteily.in Phase I clinical trials as
dermpnstrati ng cytotoxicity in 40 human cell|l |[ines

and
samncngngarc&mmﬂwapa@mq tsee Kinyet pl.y/ Diseaysty %@mleothlazole Inhibitors

0‘5}2 ﬁé{gi& glggrf%?g enqoﬁ%aa% Lfggﬁﬂoﬂlugsés %ﬁgggpcgstﬁloﬁra%c Analysis, and

ARiBREY bl PRt vite A J. e AT KD OWEL. 460(208D)5 3B06raH27) and is a selective
col orect al carC|nona and A431 human squanpus 30

cATRi coonngtitive fedibites, for (CREsp (KGsel6F 4hadMsh s W@mﬁ induces cell
?(f(fyté: Cftrgst %%&a%éﬁtgé‘}g&gg C%Flé(g@l:térﬁ qﬂﬁlgﬁﬁﬁg&ﬁé %1?(% h& l"aﬂon of CDK2
GRIRtratV 5008/ 108 1ds t RGT pRR6 0lehGB8B&Eg cytotoxicity in 40 human cell
lines and showing antitumor activity in five tumor models, including P388 mouse
leukemia, Cyclin E overexpressing transgenic mouse breast carcinoma, A2780 human
ovarian carcinoma, Colo205 human colorectal carcinoma, and A431 human squamous
cell carcinoma. Likewise, flavopiridol has shown potent activity against CDKs,

arresting the cell cycle in the G1 and G2 phases by direct inhibition of CDK2, CDK4,
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4 and CDK1 and by down regul ation of cyclins D1, D3,
and B, inhibiting various human cancer cell |ines and

wehaosioazpiacti vity in prostate nel anonmm, breast PCEUSI05/036396

and NSCLC tunor xenograft nodels. Flavopiridol was
adm nistered by IV infusion tof patients wth advanced
tunors in a Phase | study (see Thomas et al., "Phase |

CH T e TR N -
%ﬁg@?tcgﬁ’ ARy arfd SRinREQl V‘?tg)in p}-&ltate ﬁﬁlaﬁlgﬁﬁzﬁrea&@ﬁnge?hnd NSCLC

partla response was sefved in a(gatlent W th
rteimal xemogeadt madels.3 Fkawnpmdolewmglsmﬁ: by B¢ infusion trepasfents with

each atients w col.o ate canger.,

ol iy | o h 486° ThobF: 577285 g.pupca and
rﬂ%%kﬁfetlf: h§4P BF fHec@}l'chﬁr]ﬁepEﬁ&‘énlt Kangak MhiblloOFlaVeiR@dt, Cancer

coamnlstratlon of cisplatin in the treatnent of

Sohepatthanpys &\Aﬂhhrlamgyey Oioﬁﬁ) d20Q%0A€3-7AhorYy parial sasponse. was

eval u a t ot al
e SR P esE Bothes®u 31 o 2 buB iy el b Blone of cach
‘G?a'h@nt% A t&6n @?ﬁbsl{@é @ateks al n@d-hodgki’avpaphortal Al phase II trial
treated or apsed Mantle-cell Lynphoma: Results

hvestleata@ ¢hel msesrfdtayomldph@d\aaciwal With 198 avithop gq-pdrgingstration of

e gl o SO Bisis By @it i@lurtbist Ane the 51
%valuabﬁlﬁﬁenth 2 St @Y 1@bmiplesd, ilrpaicka) aﬂa&rﬁun&r re3pase and 21 cases of

I nhi bitor Flavopiridol Admnistered to Piatl ents W ]9
Ak ccbwa&swqrﬁ crepaiied fsrakoroulisyphal of laippiidehin Untreated or

Ol@eclgﬂ)s%ngi 11]9 r(lﬁq]g)(gﬁg Re]sgﬁéopggﬁlgié;ﬂ'ﬁﬁ'&v&ﬂﬁﬁlg NA7IA1 Cancer

nove agent In El sal
f etitnRasf mdadwcklnmhﬁmls @o:bupd Vowran] of Riniew dOMSLagy, Vol. 21

DD, IR Sty S B HHROY €5 Sty Togpendent Kinases
ofnh @Gk Haviplr L doP! Sdrfiflsherby &4 @’aﬁ&ﬁ@ kngi Wd%anc%d7@Zserc Carcinoma”,

suppr esses e expression of cyclin E and
pfmmmiozlfﬂlmaab ﬁ)iw&lo@l@lbw (00t kil AZ5-88). | Indigulam (E-7070) is a novel

PRt 5 LB ol LR B s e

a&ﬁ‘f N§LCV Ad Hé’s?leﬁ%ﬁﬁfht&ﬁﬁ] GRIde MHGlnm@&Sspelr@m in vitro and excellent
carci nomas HCT116, LS174T, SW20 and 15 and NSCLC

P@t@ul(lelea;:tm,ta uetyzvg|affecmng@gm@;lwc@kcm&ﬁ/@}ec]ggnm{ B [YHrsuppresses

| phonam des. Tar,getin
et URCE % Phanifi i bETIER bG¥cking coll cvel
Pﬁro@fessmn By QéfbralApdvanse inchidimh G17STiade GYBNtraktiitibn.. In vivo studies
otent Antitunmor Activity in vitro and in vivo", Eur

JsbagfedderasErity %ﬂmst:%’m?%‘man eapgers o} 25 EloBGpicinqRAs HCTLLG,
(%ﬁ‘ﬁo @Vgé GhP %fd'l)l]?' %}d’ IQS@U&%@' sg@%%’?@m}mg&%ry of Novel

cers, tin | esser
eAham&n@Iss]qptﬁD&hdeimaﬁgeangmMm of thyst@ﬁlkﬂycdei d. BRd. Chem., Vol.

12 (PSbRED TPk Gl P4 Ty oM oS B e gent With
eBblN: ARGGKRO W ivics $BviNo Ghl §n Sho@IEur: J.\dF (A8, &0 3712001), 275-
282). Roscovitine (Cyc 202) (Cyclacel) is in clinical development for various caneers,
inhibiting CDK2 and to a lessef extent also CDK1. This compound is cytotoxic in
HCT116 human colon carcinoma cells and has been shown in patients to induce
apoptosis by acting on G1/S or early checkpoint (see McClue et al., “In Vivo and In
Vitro Antitumor Properties of The Cyclin Dependent Kinase Inhibitor CYC 202 (R-
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Vitro Antitunor Properties of The Cyclin Dependent
Ki nase I nhibitor CYC 202 (R WD 2006/ 042215

wWOCTeE2085/ 036396 roscovitine)", |nternati onBCT/US2005/036396

Journal of Cancer, Vol. 102(5) (2002), 463-468).
UCN-01 (Kyowa Hakko Kogyo) i§ a non-specific kinase
inhibitor with activity against PKCs and CDKs.

Preclinical dat dtthtth | of
SSRGS Tntereatnal feeaarCaren aeapss O, 246, ven-or
rt i C t
BRIHHEHeRlp Ribvahit BiFoRQIEM AT AF kA PiCs
GA CIK s, FRretIngedodga 1ﬁditz&e§:drﬁpahmdr1a11h13;@teiﬂmal/\nf UCN-01 is in the

antitunor activity in Eatlents wi th el anoma

nyqxtp}qsgmf (ledemisengeP @gr QLI_a| but the BIo5apoupd %}al S Jpeegs advanced
. I
LB B APt L pEIALHIRSE s tamound

EAC AhoeM, aMitimo? 4civityl in 121)16(11:&99/&)1 nfeddnoma #@d lymphoma (see
W200109106 di scl ose

Seedaawics, I, @1 TS0 TeTHar 86 sion LEN-Phor Notgd Pigtein Kinase
']‘ﬂhfibu hﬁxba#e{lr%ﬂis \g/"fgth féh{o'r%%o%%ﬁﬁé}* ﬂ%ﬁ&‘ls‘%‘@hcélo@?e%l 9 (Suppl.

2057240 di scl oses

- gub=iggy,utléd triazol e dianine derivatives and their use

as inhibitors of protein kinases. W2004046120

di scl ‘W@;&o@ho@ﬁbtg AlsklodigmindnH2 Whfhfolé e &basylide AhB ithedr se in the
of protein i nases. However, the demand is stil

itreatneems bheprilitions msdociates withih aeasoiop Gvbikigon REESKah  be
readily made-and are potent inhibitors of one or nore

CDKs ayoShidosyeho Bisclosssniubuatied Begmls iatbiclderpyitisearand their use
as an M phase pronoting factor and govern the &

ph adbitefrs pherotedn kingses| e, and CDK2/cyclin E control s

the early Gl phase of the cell 20 cycle, there is a

need fWoO2004®@EH LY aisalbstsshigainbirtazolehaid theiruisefis DDItors of protein
and/or CDK2 for treating one of nore types of tunors.
Alirases.i nhi bi tion of CDKs may prevent progression in

the cell cycle in normal <cells and limt the toxicity

of CytINMeﬁ,S:h&l\/demhnchxststlllnn@ezpsh@ﬁ@,‘r s@all @nolmm@stbrgpounds that can
Such disru t| of the ¢

eorepdly AT ligab ere Peigh BPIEH ciloPtE o dpii CDIs or CDKleyelin
epﬁ_ﬂ#ﬁ% ?3'692918& eIl sMGReRe a@%h M fpRhdel frb@StidR ehctor and govern the

nmucosa fromthe effects of cytotoxic
agkphascaridhe bet efvle, pmd\ﬂw/ay@mEﬁanlé heneasty §bphaserf the cell

et B Gect i cHtebidys SRDERERNAIRIANG oK1 and/or CDK2 for
200640822 AP BT HS2005AER6396 6

Also, inhibition of CDKs may pfevent progression in the cell cycle in normal
cells and limit the toxicity of cytotoxics which act in S phase, G2 or Mitosis. Such
disruption of the cell cycle or normal proliferating cells should therefore protect
proliferating cells such as hair follicles and epithelial mucosa from the effects of
cytotoxic agents and thereby provide a potent treatment for side effects associated with

cancer chemo- and radiotherapies.

BRIEF SUMMARY OF THE INVENTION




The present invention is based on the discovery that
certain 1, 2, 4-

wonrb@natak am noaryl (het eroaryl ) sul f onam de conpoumgs005/036396

10

15

20

Jinflammtj on, bonglI F‘Fl east and ocu ar_ di Se?ﬁeiso\fl\‘
p

inhibit the effects of cell cycle kinases, show ng
selectivity for CDK1 and CDK2,4 and thus possessing
antitunor activity including (anti cell

proliferation\mgration_ and\o opt o rop

5 Theddeppstsent iBeention| dS peAsg eag %F’ ‘Jd%f)of’gé(att %?m 1.2,4-
cﬁf{?} Rys Aner iR ffe@{ f cell cycl

?9%@%%‘[ ol (ﬂg%%: %ﬁ%:fgﬁ%gifl E h'g)glud St unors aned SOt eel eyee

Ikenssesyi ddyving! kdleaivitgl fofre(ﬁ]éi(ilvmdaﬁ‘d)m f drak €hwisi passessing antitumor

dlsorders psoriasis, .acute and chro

SepHopEHITEL o helL el B R Ul 3BgR ot PRl

hemangi oma at heroma, atherosclerosis, arterial

r est endskes prapatties rmu]uleb@lll@daﬁ)e theteateeahdl eHFBK I@Cd@@d disease

r‘%‘ﬁlf‘?é‘le‘lvglés@noﬁ? r QEf N SR g G0 senrflorS and

[

1B AS N lﬂ’b@f@] destiR dhdZdifferentiative disorders, psoriasis, acute and chronic
tri azo%lsgarln n rlyl (heteroaryl %sul f onam de derivatve of
frmphnmbath(ds) rhRImatoidX authgtis- OKapesisr sargomaNpemangipma) atheroma,

ﬁﬁlﬁf‘é%mgﬁﬁ d f@é‘?ﬁzfe%@npf‘lg’m E‘ﬁp %&‘75\‘? Xée'feaég ohfite and  chronic

GRANRMARDH, bond 8164506 Mied beuldrdideates maar mhnal\/\/ewehpﬂmhlﬂamm
optionally substituted with one or nore substitutents

i ndepepdent.| v sel egted f m d sph -
phosph‘gﬁémE ?,%lyboxyﬁ'l thlé)g%bgonyﬁvem@ ony?lle)?,I ol 124
t ] oath Mo 1(hEEroaljsifonangiie dexivasve GL fcﬁrrrmld@) ) am no

NN- (C1_6- al kyl ) 2am no, sul fonam de, ketgpe,, al dehyde,

20 ester, hal ogen, oxygen, hal oal kyl, Cl'6-al kyl,

C2_6-al kenyl C2_6-al kynyl hydr oxyl, o

Cl- 6-al koxyl, R2n |s h ydroNy—antQO am no,

car boxy, carbam)y?\ g / |f/l orogethyl,
trifluoromethox sul ﬁg@/ rrer cap 4dal kyl ,

C2_6-al kenyl ynyl /*2C1_6- al koxyl

N-(Cl_6- al kyl)am no NN- @, 6- al kyl ) 2am no, or
sul fonyl, WO 2006/ 042215 PCT/ gﬁZOOS/ 036396 R3 and R4

are i ndependent ly selected fr hydr ogen,
- CH2OPGBR5RS,
wherein:

X4, X, are independently selected from CH and N,

R, is a carbocyclic, heterocyclic or heteroaryl, wherein R; is optionally
substituted with one or more substitutents independently selected from amido,
phosphonato, phosphiné, carboxyl, thiocarbonyl, sulfonyl, nitro, thiol, thioether, amine,
cyano, N-(C.¢-alkyl)amino, N,N-(Ci¢-alkyl),amino, sulfonamide, ketone,’ aldehyde,
ester, halogen, -oxygen, haloalkyl, Cis-alkyl, Cy.¢-alkenyl, Ca.s-alkynyl, hydroxyl, or
Ci.¢-alkoxyl,

R, is hydrogen, hydroxy, nitro, amino, carboxy, carbamoyl, halo, cyano,

trifluoromethyl, trifluoromethoxy, sulphamoyl, mercapto, Ci.¢-alkyl, C,¢-alkenyl,
Ca.¢-alkynyl, C;6-alkoxyl, N-(C,.¢-alkyl)amino, N,N-(C;.s-alkyl),amino, or sulfonyl,
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- CH2OCOR7, - CH2OCO2R7, - CH2OCONHR?7, -COR7, or - CONHRY?,
wherein R3 and R4 are not sinultaneously hydrogen,

we2bosig2xel ected fromthe group consisting of RgUUSY®E/N36396

het erocyclic or Cl_8alkyl, 5 wherein Cl_8alkyl is
optionally substituted with orfe or nore of -CO2H,
-Q02(d _6) al kyl, hydroxy, Clé6al koxy am no,

am noacyl am no, N-(Cl_6-al kyl)am

NN- ( CIRsfsamtyB) 2] n@epﬁ&eéﬂbc%wid droReudogsyy| -CREOPOsRRs,
20 A ast LCEATEONTIEY dicgeftor CbGRUtY uhdin R; and
a are’ the same unless either R5 or

& senhot shidltagenlphydtdgdnal kyl , in which case the ot her
10 is different, or alternatively, R5 and R6 together

repre 1, 1RV SG/cli€ oPC ) salkyl,
Cl_e6al ?S % Cgérdteil%nmga %B%Q%S@nogt?lhgﬁmg Iy sefjégsﬂctlu?e S
wiHekein thallayl isroporaily s@iRitted GiR(0DE Cﬁ)lairkyf ;C@rH,nE02(Crg)alkyl,

am_no- COR8, carbanoyl, .carbanoyl (C1 .6)al kyl,
GuEsRdi no, Ct"lﬁﬁné%i‘dt o, tABYCI. 6)’%}"&%@?ﬁ t oxy N-(Ci-alkyl)amino,

D p{v%ﬁ ?l?gﬁsu AdNihBRrod &&lhe@eraélyyl ) 2am no, aryl

stituted on aryl with 15 one or nore of

grln ﬁgg{sﬁ%}] %prl%?elgc Féﬁé(&%ﬂt{g%xﬁ%qrgg%lg 6165111(91% K and NH; and are

ARG é%%'ﬁ@r &' I8 1 abSen 1AAEbgen CPCHZAKIA) mGrhisheas the other
rgﬁls 0- 400, or 1‘-&D?OCI-lea n Cégﬁv\heren|so400

andiffegerit sor@licBatikely, Repan BsthesirpRIERaN: FEEIUH- OR MggResHHm,
nore of -CO2H, -CO02(Cl_6)alkyl, am no,
an noagyisaiBdeeychaiob @rpalkyl, memkﬂf:yl i6 Joplikiydlly substituted with

guani di no, 20 nercapto, thi 0§C1 6) al kyl , hydr
Nm@CI org-mpiey | 9famiGie . NNCOACig)atk Ty | $910 ngmiing- ?@ﬁs, carbamoyl,

| ona ﬁcy %t it ué(u%g dﬁydar Yl giac%#]?one mgo(@?g)@@f hydroxy,

‘al ko r oxy, ogen,

a‘gﬂ(ﬂpéihlll’(yl))amﬁiot U\OV\II]X{(CI g‘rﬁmybganhlﬁb,ea@tyoptwm:a,lly subst1tuted on aryl with
OCH2CH2) nOCH3 ere n is_0-400,
PesormaTD0! s 0Ck P Ay e NG SHIARBYL nitro or

gcgrrariéguh%gegg%ﬁc OE%QQC@%G& ek Oh 'I@"d)—@O@ | QCACHQCH H where n is

erei I's each exanpl e of
20-400TRo WQCTHSCHHOFOOHC Q] wihnmlnﬂdé)s40£ba’{ubunds wher ei n
Rl is a carbocyclic conmpound sel ected from

cycl opgopy! clcd&&f)b&gtwlaauyygd@aﬁﬁéwl w1tﬁy@h@h61xyinore of -CO.H,
phenyl or naphthyl each optionally substituted w
OO - d)ﬂk;ﬂ efnizmiagdnoagplaphes wadhasroyl. c,gﬂ:@g@b{i(ﬁf@;ﬁ)alkyl guanidino,

car box su

CRrRaptho inioQ et o Bl G oY el gh ) s atigbagguino, eyl
CYRMRalI P shibskitdred| Iay hyRR¥iTHO ondWNr (16rebo Uk ydlkAa @ nalkoxy, hydroxy,
sul f onam de, ketone, al dehyde,

halogen, amino, armnoalkyl nitro or cyano, heterocyclic, -(OCH,CH,),OCHs where n
is 0-400, -(OCH,CH,),OH where n is 0-400, or ~(OCH,CH,),OCH,CO,H where n is

0-400.

An example of a compound of formula (I) includes compounds wherein X; and

X, is each CH.

An example of a compound of formula (I) includes compounds wherein R, is a
carbocyclic compound selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
phenyl or naphthyl each optionally substituted with one or more of amido,

phosphonato, phosphine, carboxyl, thiocarbonyl, sulfonyl, nitro, thiol, thioether, amine,
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ester, hal ogen, oxygen, hal oal kyl, Cl1_6-al kyl,
C2- 6-al kenyl, C2-6-al kynyl, hydroxyl or Cl-6-al koxyl.

wénowwarmse of a conpound of fornula (1) includes/Us2005/036396

conpounds wherein R is 5 phenyl optionally
substituted with one or nore @ am do, phosphonat o,
phosphi ne, carboxyl, thiocarbonyl, sulfonyl, nitro,

thiol, thioether, amnpe, cyano N ( Cl- 6- al kyl ) ani no,
m@r(ocﬂvvéca(t rly) zminon Y NG allapaminoy shBiRamide g FQife, aldehyde,

r K\t 6-dBilen hydroxyl or
gtjerg halkf% ?9§@ - al y%y(FPJ %}ﬁ/%lr )odxzy or ¥, %k%élk?rnyéxy?/ y
J;QﬁAnkcﬁyhrrpl e of a compound of formula (I) includes :
conpounds wher e| n RL is. phenyl optionally
subst 'Ad%%%oq% 0(9)%1 nH"?.S'f %or‘ﬁ{ul@ &) Q8@ Rdes dnPeRi® Fherein R, is
a conpoun fornu i ncl udes conpounds wherein
Bheryd @thhEﬂl}e solosyitlted vamrpmmd IB@Blet adlidoy @hpsphonato, phosphine,

pyr.rol.idiny r|d| nyI
&ﬁ%@Bﬂal | Shl‘gcﬂ-ﬁg)flg sut & (%,}’ ﬁ ; o tg*oegﬁ{, 4o 2mine,  cyano,
Ft?pm&%éimn@h‘?@m% Lall&RL MY su%ndrﬁlﬂecatéi@ﬁay |aldehyde ester,

onyI nitro, thiol, thioether, anine,
rﬂa{o@en 6 -calykel,) Andoalkyl, el 6Cmd- a&#«zr)}é,ar@malkynyl hydroxyl or
fél f de ket one, al dehyde, ester, hal ogen, oxygen,
toc Cl-6-al kyl, C2.6-al kenyl, C2.6-al kynyl,
hydroxyl or Cl_6-al koxyl . An exanpl e of _a conpound %f X X
f or mulZm @xe)mplﬁ Sf woeasnpasng S desnup dDapeludes gognppunds wherein R; is.

ﬁ?ﬁ%ﬁlﬁv n?@ﬁf%% %Id%?ph;% apgzﬁ.f“gnf%‘fﬂmég&glyﬂ ER
Fur anyhn examppRE AP AE bR SFiEsy comugiods Yhgrein R is o
tﬂ&e?géycﬁ{: co&x?ﬂoﬂﬁ&’l ecte‘de{“rﬁﬁuz Bg J)hdﬂ;l&!' %érf@{ﬂyl or piperazinyl each

i 'soqui’no ui nazol crid
bﬁiﬂbhﬂi}dmhtﬂted Wﬁhmbmrapd)terqﬂ anmdo ﬁdmspbfnat(awbsm carboxyl,

tionally s bstituted wih_ o or more of a
ﬁﬁ’é@ andi Ut Obﬂos‘ﬁﬁpnéhlof:aﬂ’b%?g T AHOC 8¥%‘6’nﬁ {C;.s-alkylyamino,
S Iyl t OﬁéBﬁé aﬁﬁh@e M3 0 hald
PR, | IR ORER R o fon, oxygen,
Mdaﬂq&iﬂ?d@alkkleC@mlkeayldéhyd&ynElsg roxyliegICh geatkoxyl.
oxygen, hal oal kyl, C1-6-al kyl, C2-6-al kenyl,
C2- 6- ahk ¥R ?lemf@r&%ﬂﬁouﬁd of félrnﬁiaadlkméyides é@lnp@iﬁiﬁt@lw&lerﬂin R;isa

a compound of formul d) i ncl udes conpounds wher ei n
Ribterearyhy@m;g@nd wiecaD 6fona 2Pzl m@b@ﬂ/ c@@%@yl Aﬁ/ﬂdazmyl

g@a H’é’ Sﬁ’é’rﬁ%ﬁl yl&%&g%elﬁ ﬁ{y}ep ndent fur?ngé tophenyl,

fiQaadoKAr 0eRazodyl, - GRAzolyherthianolg amcizdldl, artetramulyl quinolinyl,

si mul t aneousl y hydrogen.
isoquinolinyl, q¥11na¥ol1ny acridinyl, benzimidazolyl, benzothiophenyl or

benzofuranyl each optionally substituted with one or more of amido, phosphonato,
phosphine, carboxyl, thiocarbonyl, sulfonyl, nitro, thibl, thioether, amine, cyéno,
N-(Ci.¢-alkyl)amino, N,N-(Cj..alkyl).amino, sulfonamide, ketone, aldehyde, ester,
halogen, oxygen, haloalkyl, Cie.alkyl, Cs¢-alkenyl, Cy¢-alkynyl, hydroxyl or
C.¢-alkoxyl.

An example of a compound of formula (I) includes compounds wherein R; is

hydrogen.



10

15

20

25

An exanpl e of a compound of formula (1) includes
conpounds wherein R3' is a 5 heterocyclic conpound

weebwmuzxdsf r om nmor phol i nyl, tetrazolyl, pyrrol pdrmwgkg0s/036396

pi peridinyl, piperazinyl or 4-nethyl-piperazin-1-yl.
An exanpl e of a conpound of fornmula (1) includes
conpounds wherein R3' is a heteroaryl conpound

sel ected from i m dazol

2, 3- dﬁcveqmary}p & Of HSHBP nd qlf%g lflﬁf )él}cglp%s cgp}iaounds wherein R3 and
#&zarn% lllgc{eka?@!nﬁ seljegteﬁ‘nfr&ﬁqya (?geﬁfor&(mpm%fé?m@f& and R4 are not

des conpounds wherein

Risulngesuslydydeogimpl e of a conpound of fornmula (1)
i ncl udes conpounds wherein R7 is a heterocyclic

compound.,S&i ‘f@&eagcc;lﬁﬁﬂﬁnmlff pE@hINY indliRlck @38@bY¥hnds wherein Rs’ is a
pyrrolldlnyl pi peridinyl pi perazi nyl or

&ewmdyylhc mmmmll saletegl|from sosphadiasitteazelyl.epyetohigbiyhpiperidinyl,
of for &n% lncludes cqnpounds wherein R7 is

RaRe 4' py CEEp%rﬁ?lRyH wherein Cl_6al kyI is

opti onal I y substituted w th one or nore

H
- COZ( Gin Saaiply df a eempeindofifaendod) incudes gﬁwpunds wherein R3’ is a

r bamoyl (Cl_6) al kyl n| , i, -
§I1me C(aggl 6) g(PrEE/)% dh ﬁ%«)a((%g NN %o%? 6%&5’13;}%& . 2 methyl mudazolyl,
@f@aﬂﬁethﬁnfmmaiﬂyl 38hahidyteed, pptidzely! Wit h one or
nore of 'Cl_4al kyl, Cl _4al koxy, hydroxy, 20 hal ogen,

?En:n:ol |2‘}ﬂa§% rﬁgﬂ%&éﬁ( b COH’lé)tD[IRd f fdé}{ﬁ%{)ﬂ% ﬂ{%ﬁfcfeg’ C¥fpbnds wherein Ry’ is
H &H2) NnOH where n is 0, 1, 20r3 or

- (OCH2CH2) nOCH2CO2H where n is 0, 1, 2 or 3. An

exanpl g, of, € 8?9% Bfotid {3' Oforiha (@ shciubéd &ﬁlﬁﬁounds whereln R;is a
conpounds erein 7 'S eterocyclic or hy
\M&eﬂ@dynh@&oﬁpdf)m seilestecdrﬂrmmnmtrplgnilg}y%strnrazlmédpmql wyhepiperidinyl,
or nore_ 25 o H -C02(Cl_6)al kyl, am no

Aivsrerindee4 'IB%%]aWBWZlncgﬁ‘Pﬂganoyl (CL. 6) al kyl

guani di no, nercapto, thio(Cl _6) alkﬁ hydroxy

NN- ( CIA ezdrirgle ) an¢amepound enfyiprmapt(dnelbfss equpraungds pbigrein Ry is

qﬁ@%&%’@{ﬁ )O\F’]V'é]ﬁ%lﬁ% &?’Sl’eﬁn Cg Gﬁﬁ%lr% %pﬁé?(all}hsqlﬁagﬁtﬂfeﬁc\!vfﬂ? one or more

f(lé@éz@r?)ca RRH whioe amihe-CORY, cArbaWdy2066baaads, ¢)alkyl,
PCT/ US2005/ 036396 10 An exarrpl e of a corraoun

f gamiding, ( |n)erf:arn§q> uddie(€omatsirhdhydFaei AV Kt 1s-aﬂ<yﬁzafmn0 phenyl
g?e;{nleg Fubs t ?ec% gr%aa?%h u;ltlh oneF nbeEhe €8l 51}671 IS, alkoxy, hydroxy,

m

or nore
mc?geﬁlarﬁML kinoatkiyl,noitro aficpanoCBRBrockylitr, GQQCHZCHg)nOCHg where n

v%? & 7 3. 1ORAE ) OH OB EnD; ot B OEAHOR TG HHACH O

Wﬁéreguso 1,2 or3.

An example of a comﬁound of formula (I) includes compounds wherein Ry is
heterocyclic or Cy.salkyl, wherein Ci.¢alkyl is optionally substituted with one or more
of -CO.H, -COy(Ci6)alkyl, amino, amino-CORsg, carbamoyl, carbamoyl(Ci.g)alkyl,
guanidino, mercapto, thio(Ci.¢)alkyl, hydroxy,. N,N-(Cj¢-alkyl);amino, phenyl
optionally substituted on phenyl with one or more of hydroxy, heterocyclic,

-(OCH,CH,),OCH3 where nis 1 or 2 or -(OCH,CH,),0OCH,CO,H where n is 1 or 2.
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Ari exanple of a conpound of formula (1) includes
conpounds wherein R8 is Cl _6al kyl optionally

weoeurbsitimetaused with one or nore of -CO2H, PCT/US2005/036396

-Q02(Ct _6)al kyl, am no, hydroxy, N (Cl_6-al kyl)am no,
NN- (C1_6-al kyl ) 2am no, aryl omgionally substituted on
aryl with one or nore of Cl _4al kyl, Cl1_4al koxy,

hydr oxy, hal ogen, ami no or_ani noa | 0 . .
het er d@yaxample of ocpperyh o RS Tty S Gompoungswhegein Ry is
- r i 0 . . . th

SRS R P s iy s v cn o mor

eR amW,H, oCB(Cqhakylndnifio,f amino-GORk,) hidrokyd&sN-(C1.6-alkyl),amino,
conpounds wherein R8 js _Cl 6alkyl, opti | ‘
ek eli, DGR amOCHs WigEa Br L dn? b (R HUQEHCOAH where

'gﬁgrg}zof this invention, there is provided a conpound
z .

ormula 15 (I1): FF ONNO R3-HNS HN Y
'"~NR4 O - H [) wherein; . R3 and.R4 are : :
| ndepdvrETRe SbRserBaurs S0 0l i masnadwherein R is
\%{?Egl HHona i R EdHAREd wiftHBONHdfe of UCB7H, aCO5(CRYalRY, amino,
erein R3 and 20 R4 are not sinmultaneously_ hydrogen,
Rydmny, Ne(Giisellodamise| Mo¥-6d.oalkyh-aipérces gayl, ortiongHy isypstituted on

Na, K and NH4 an r t [ r

RS/ AR a0 S-SR TN R GG, ol afnoalkl
AefRedcychiS -ERKTBIOCH; whetead RaL, ilyEby 3, -ROCHROHRAOH where n is 0,
t oget ﬁ,er represent cal cium or nagnesiu and WO
200 6t 0422 (BCHSTHER 08B 038 3d®re 1 1510, /72{08 3het er ocycl i ¢
or Cl _6al kyl, wherein Cl1 _6alkyl is optionally
subst iArUE%npéé ol a cApoand wbfernafla (PGRHNdes compounds wherein Rg is
- C02(C1_6)al kyl, am no, am no-CORS8, carbanoyl,
&ars tiomallByuhstipred with gas PR, Of REHRApt o,
thi o(Cl. 6) al kyl, hydroxy, N (Cl1_6-alkyl)am no,

NN- ( Cln 6r sebbiyd ysdaen ofothisainyéntimps thersalsl prowided eicompeund af formula
aryl wwth 5 one or nore of Cl_al kyl, Cl1_4al koxy,

Pg(r oxy, hal ogen, am no, am noal kyl, nitro or cyano,
het erocyclic, -(OCH2CH2) nOCH3 where n i_sxQ-400,
- (OCH2CH2) nOH where n is 0-400, or
- (OCH2CH2) nOCH2CO2H where n is 0-400
Cl_6al kyl optionally substituted wt
- CO2H, :

S
nor e of

0 N—N
RB—HN—§—®HN—QN/)\N_R4
| H

O

(1)
wherein:

R; and R, are independently selected from hydrogen, -CH;OPO3RsRg,
-CH,0COR;, -CH,OCO,R7, -CH,OCONHR;, -COR7, or -CONHRy, wherein Rs and

R, are not simultaneously hydrogen,

Rs and Rg are each selected from hydrogen, Ci.salkyl, Na, K and NHy4 and are
the same unless either Rs or Rg is absent, hydrogen or Ci.salkyl, in which case the other

is different, or alternatively, Rs and R¢ together represent calcium, or magnesium, and
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C02(C1_6)al kyl , am no, am noacyl am no, carbanoyl,
car banoyl (C1, 6) al kyl, guani di no, 10 nercapto,

wohbw(e218) al kyl , hydroxy, N (d _6-al kyl ) am noPCT/US2005/036396

NN- ( Cl. 6- al kyl )2am no, aryl opt| onal |y substituted on
aryl with one or nore of Cl_4aikyl, Cl_4al koxy,
hydr oxy, hal ogen, am no, am noal kyI nitro or cyano,

T S i F ARSI SeftiB ey vin

Wﬂ@ e thére Q)f40@02ﬂ{5 L@OQ(Ca Rialigl asaffmb, Ohmidd-SORg, carbamoyl,
invention, there i s provided a conpound of formula

ChibbroyRCEe)alkyl, \ NulnidinoR3- Hxpegcamtgn NHzhiof@:- @ﬁlkyll | 1) hydroxy,

St A oo, Btk cne BarRgrie SHE PBRIRY by gt with

Wnt br B8R &F C{TR\'IISII O(fJ} BN, hy@@i? ,(Hal6deal itlino, @fiAiGalkyl, nitro or

am no- COR8, car banoy car banoyl ( CL. 6) al é%()'(
g, Geteocynlie, ceETH, CHENIQC I Wi kisl 0-4 1,CHz),OH where n is

e e R A

'Cl 4al kyl , Cl_4al koxy, égr oxy, hal ogen, am no,
~ani nodskyis, Grisalkd Pt

owbslmteds Wl Qi o5/ a3 gs  -CO2H,

1%96@%9%%%) X&Hq%%ler o, %g%g%bﬂﬁ%&ﬁcl ohkyl, guanidino,

ThéPCApEHRI S(OLERESE Hhydheaye N (€ Ss-ilkyi0diminand, RECi. gralkyl)zarmno aryl
Cl_6al kyI optional ly substituted Wtdg ne_or EED ﬁ
qg@gp.pl y spplitsteds pR| &y WitRnPRfo OF FRRTR §l Ao C1a koxy, hydroxy,

gg?%hnohg%%ﬁél Qﬁo ﬁ) ’e‘%&ﬁﬁ'r gg:(tg%&%lg:' N@®CHJTH,),0CH; where n

Ns OCZmOG @EHIQRI0, deNa 0Ge 064(&1 oy H)EHCH,) QEHLCO,H where n is
gtionally substituted on aryl wth one or nore of
Ok kyl, Cl_4al koxy, hydroxy, halogen, am no,

am noal kyl , nitro or cyano, heter ocyclic,

- ( OCHZEHQ}Ithc&@evm@”r tininvestig, 40@¢ is (PWM—Q)CQGHOM & formula

s 0-400, or -(OCH2CHZ) nOCH2C02H where n is 0-400.

fg)fDAccor dingly, there is also provided, a
phar maceuti cal conposition containing

F F
o | N—-N" O
R3—HN—§—©—HN—(N/)\NH2
O .
()

wherein:

R3 iS ——COR7,

R; is heterocyclic or Cy.¢alkyl, wherein Cj.alkyl is optionally substituted with
one or more of -CO,H, -CO,(Cig)alkyl, amino, amino-CORs, carbamoyl,
carbamoyl(Ci.¢)alkyl, guanidino, mercapto, thio(Cy.¢)alkyl, hydroxy,
N-(Ci.¢-alkyl)amino, N,N-(Cj.¢-alkyl);amino, aryl optionally substituted on aryl with

one or more of Cisalkyl, Cj4alkoxy, hydroxy, halogen, amino, aminoalkyl, nitro or
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conpound of the formula (1), (Il) or (lIIl), or a
phar maceutically acceptable salt of a conpound of the

woéaowuz161), (11) or (I11); or a pharnmaceuti caCTS2005/036396

active nmetabolite of a conmpound of the forrmula (1),
(1) or (I'll), or a pharmaceutpcally acceptable salt
of the netabolite, and the therapeutic use of the

conmposition in treat] entJ

%Oah@éf%%l@as&cﬁ&ﬁgtq? P s rqg‘b@a MBEHCH,),OH where n is
1" eumat oi d

BYRg) B RO R e mgotan, e o

provides a od for. u nds_.of Fornula (I

i n trl%atlf' ngle kg\nélHUBP nsélgétﬁg Ha%‘tbr eWpt Br- flork! ot -cOH,

i nhl : tl n@ﬁ aciﬁfn@e rmn%ﬁc &Bﬁ{é)t c&ﬂ)aﬁlbﬂ Gﬁbﬁlﬁa@y]l(@pé)gm?p guanidino,

unr egu at ed kinase activity 20 conprising

aoartaptd, i thip(Che)alkiyh alsyalraiynre- meralhylm@mg; Ne¥(61.6- alkyl)zarmno aryl

Tompes Syt Pl hhald 50 TRER oL 1 IS g, hydions.

HERREE, Amivb [ AnfoSRYD Yitbél 0P Eyane! RRte@cydlic, (ﬂCHﬁHﬁQJO@Hg where n

t he net hod 1 ncl udeS i nhi biting increased or
un Del§l (OSTIGTHRASH véhep 898 0cW0ppr S(QfriiG i QEHAF L phere n is
ggi(gpul ated cell proliferation conprising contacting

ki nase receptor with one or nore conpounds of

Formula (1). An aspect of the nethod includes

i nhi biAdca mglafy&llerws aboenanried. ki RiagRagsPtical sREREtifipgy containing a

the kin rec n

£8eSE T HERTRLAL G (00 f (P RE hinal Rl Paldebrabibal of a
f@@uh@bﬁmeemnmﬁs(t)o (1H))<f)r @nm;oycl pharrdammnd:dht adkiive asgabolite of a

and the |ike. WD 2006/042 @ﬁ PCT/ US2005/ Q3 396 ?blThgl ¢ th

moe@@ﬁtld phiherformpla; ©. Silsey G} of pabaprpacsuticAliyAfcerible salt of the
%%61{39 and thE g%? '1188 & ofthB 28t %)Hﬁﬁbﬁ'ir?%&ﬂr%e&%ﬁe\tdﬁuﬁg kinase

in nee ereof conprising admnistering to

trh@ilatsdl bisesseanreshiftmgt ificen aodlnbdr dfypepialiferatipmursdch Tage cancer,
pr esent |nvent|on is.further directed to a nethod for

tlh@gtl‘i‘tﬁ’élaéﬂmﬁlsé‘t} H?‘?rﬁ’éls 5 cyclin dependent kinase

nedi at ed di sease in a subject in need thereof

conpr |'Eha';geseadmvnnmrepn0w1 es @Iltelti@dsfgb}l@rzg cemperds of Fornula (D) in
amount o ound. The r conprises

atﬁer?flﬁg St glpplﬁ%ra?%gft WU - edla?? ? (lgrgglearmunt of a

compound of formula (1), (IIL@gr (r1r) or a

phar medeuaspeetl o the cesthes| mcles inbidtinge unfrgplatsd) Kinase activity

It of th |
Sl ATACHE 5 Do P30 i
e a1 S AR e SRR e

receptor with a compound of Formula (I).

-qO

An aspect of the method includes inhibiting increased or unregulated kinase
expression or signaling leading to unregulated cell proliferation comprising contacting

a kinase receptor with one or more compounds of Formula (I).

An aspect of the method includes inhibiting a cyclin dependent kinase by

contacting the kinase receptor with a compound of Formula (I).

An aspect of the method includes inhibiting the unregulated expression of a

cyclin dependent kinase and the like.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein,
the term"effective amount"” neans that anount of a

wdnrog/0a2215 phar naceuti cal agent that will resul PCTS2005/036396

i mproved heal ing, prevention; or treatnment, or a 15
decrease in the rate of advangenent of a di sease or
di sorder or the anelioration of disease, disorder, or

side effect. The termal so_indicates é?g& ampunt t hat :
coul dThepresent msenfioarihaHoclifsnaipdite aogedar PLHEAINgA T BREventing a
sed herein, ..the termial heddB aiig ‘stering to th
E’]‘“ﬁﬁecﬂlgglahe{adﬁhé)%ag? tlJlgﬁl 'E‘ug% gé(ﬁ} havi ngé(iﬁg&%gr bo tag{t%%nr%vss farmg o te
QR Rakittctsihstidint bbshidkdhpdumder al kyl, |ower 20

hal'oal kyl, | ower al kyl sufanyl, |ower alkyl sul fenyl,
| over -2l I bon 1 br @tdeBiMo a%&hod EdrTtRating or preventing a
mer caB?hS{f‘Yéé?nMﬁIé‘Q%%lPPégngﬂ\@yr subst i tolilt ed %y al kyln,lgo P .

eq¢lo¥ypendantbiinmye medjatddodiatdsy is ubstbjecit mdnesd dekgaf, comprising
car boxam de optional ly_substitut edfe%}/ al kyl ,
adnisseningioyhe see AR pfigciLgraqupte %SP‘%I%/WP:

Exanpl es of "alkyl" as used herein include, but are

not | imk teethodfurthet byrhprises lagininigiedpg o the-spbiegy an effective amount

' &gg@%}a@% gto ?q%ltglﬁ[aegl}n%ﬁg IPE&I%I%P X:@%gactggt&alrﬂigilﬁgmﬁorle salt, active

ffﬁﬁ%{iﬁ?{ K1Y §F @BE HMdlitChAiompodivibh thetedt i€ eebform f @iedicament.
an a

east one carbon-carbon doubl e bond, optionally .

substitute ith | ower. al kyl ., .l I y: .

al kyl §Gf’%fﬁ€ pthef GopsPt fedfing 2pd na?}‘}()?ﬂta%gm‘g?{h% hver Wil become
abkybsiut SR detdiRRIes@lpoN belowxo, nitro, nercapto,

amno optionally substituted WO 2006/ 042215

T
3
(-
0
o
o
o
-,
O
S22

y, carbanoyl

AT ARLED DEAG S e £Pod28, , xani de

optionally substituted by al kyl, am nosul f onyl

opt i onsd hsedsheteini thettemn GeffegtivejamospBippans Hat amount of a drug or

"al kenyl " as used herein.i.ncl t. ar o

e e DD i RS Bind 5 8 ben. o
anRgrehiteid iHeCratdofadHimeember i o distine dredisordat ki it 4melioration of
nmeans a straight or branched hydrocarb chai n havin

Aligasar diserden onssidn ¢Tisae cTéEbE?ﬁmcﬁlﬁ%oiﬁgig?%lt ¢ Ggnt Hat could
[ | | i . ' I l kyl, |
gegfegg?ﬁ% F%thn%%l?ﬁg{ﬂ%ﬁ%u%%y , O}Aﬁ\r/ve::1 al)/kyl SS}NferenyI ,

| ower al kyl sul fonyl, |ower alkoxy, oxo,. pitr

mer ¢ apftx@ pseahhﬁr@m@ ﬁh‘? W&?WI?@ papans 4 éﬁmgﬁty Oéig)iaﬂcl"led hydrocarbon
CRRRO Mying 21 L ORtohRNad i bitthed Rythaldwdr, alkyl, 1
ccglrag.‘oélé‘r/ﬁn eﬁ?;??%ﬂr?gl P%O%gﬁ%g?%fﬂ%% by al kyl Sha el

atilsudisyd) foovey lallofduifanyd| lowes aliytsinifentyd dloyser alilwu.lf’onyl, lower alkoxy,
Exanples of "al kynyl" as used herein include, ar

oo, i Gepredg o B SO B A D3 RS sy’ cirbamoy
15 RERLNPY bubsfitbdl -Ke xRy @folai@dd | btionally substituted by alkyl,
aminosulfonyl optionally substituted by alkyl. Examples of “alkyl” as used herein

include, but are not limited to, methyl, ethyl, propyl, n-butyl, n-pentyl, isobutyl,

isopropyl and the like.

As used herein, the term “alkenyl” means a straight or branched hydrocarbon
chain having 2-8 carbon atoms and at least one carbon-carbon double bond, optionally
substituted with lower alkyl, lower haloalkyl, lower alkylsufanyl, lower alkylsulfenyl,

Jlower alkylsulfonyl, lower alkoxy, oxo, nitro, mercapto, amino optionally substituted
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The term "al koxy" or "al koxyl"™ means a straight or
branched hydrocarbon chain having 1-8 carbon atons
watb@moazxsvi a an oxygen |inking atom and opti orairiug20039636396

substituted with | ower al kyl, |ower haloal kyl, | ower
al kyl sufanyl, I ower al kyl sul fenyl, |ower
al kyl sul fonyl, | ower al koxy, oxo, nitro, nercapto,

afgf M&tﬂ;’@%@! 'a%g?rﬁé’ I tUt Aty s Ug‘v %kaﬁ(yﬁg(gﬁ)%%@gmlqjgptlonaﬂy
ORMsGREdd By ﬁldﬁ tdrﬁl%ﬁﬂfo%yl %Egléfﬂlallgi%%ﬁﬁiﬂéd YEdeyl Examples of

optionally subs ituted by al . anpl es of koxy'
aslkeyll’ herused beredh Uddndh ubutagre mdt litited ted 14poopenyl, 1-butenyl,1-

nmet hox 20 but oxy and i sopropoxy
aﬂﬁ“?ﬁiEWﬁle %@ﬂ agm%%$e| the term "carbocyclic"

refers to a cycl oal kyl or aryI ring. As used herein, ‘

t he teAmused bérom, kKyd fermefablevayt omgansas straaglmtoprdgramlmd ‘hydrocarbon

%Wr 035{ bon - i{] gb havi lg?rﬁs aﬁléo Carcagbqn ca?@fonmflpfé %ﬂ{l({, 8pt10nally

tﬁ}bsﬁﬁﬁ@édosﬂftﬂ myer eﬁli%il' vt Haloalkyt| 1l0pentiklisandyl, lower alkylsulfenyl,
25 As used herein, the term

cycl ohex and t he
%@te@raﬂﬁise\ﬂfynyl écrwerh@k@?y@@gﬁm Rigro, mereapty, agino Yptionally substituted
o’ﬂ? r?i:jcr?gn%t(})( r @a{rrggm%l @;ﬁfo&hﬂ(r)a s%ﬁ}téjc{ 8#/ gi}}é’ d I?%Xr%ngde optionally

Séubstited B?I aflkyV, agAhshbutfong Opjdn@lljal dupstituifed t by wlied. WEkéimples of
| ower al ky | ower _hal oal k | ower  al kyl suf anyl

| GWeynyh] Ry Iused herein indlisife rbuﬁla’r@y RSBl | T, JareRyayl. 1-butynyl, 2-
t [
sullgg%?ﬁt u?é%y%@ Hcﬁl—P@Hngﬁ o(%l,e%c%?ga?rgy: 028 0|)C/)tl onal |y

substituted hy aIK I, arb xam de o
subst | 1t Eemifge orm 52051 2bt; tresees hdwsaon chain

f Bav3f8 R ULIB8Y | acRS | ARBhdY 0BT bkidend 1iB¥ing! Kibm a%ﬁc Bptionally

aring nmay be optionally fused to ©he or nore other
hetbetimiedcwith lowsrcdliod| kower Hahlaﬂwd),dpwler alsylsafapyl, d@wgsalkylsulfenyl

Fg) %@gﬁn{lf{}pg E‘?e‘?rﬁ%lc%g‘?%g 0.58; rroorr* E%J;l'tp glrzlg‘grrl]g top{lorgglly substituted

pw kvl rBéh)oxlyz carﬁhﬁaﬁ%ptfbylhuﬁ ahissanfied 8y raﬁ@ltéar&ﬁcamde optionally
dlhydro Himd azofy i m dazol1dinyl;,

2sq£s>,9h@zzfz§1| bhyalkylpyanawl Qnﬂyppthn@lly pbstitaipt by alkyl. Examples of

A %}Z?Lelfsgllﬁs% lhe{ : glrflr%r)hrlp 0 ut ari: %}% :ilggireg;n%n}ethoxy, ethoxy, propoxy,

4bmt§k§ﬂyﬁ¢isolﬁ‘op@(yaamdrmé lik&- pyrrolidinone, azetidinyl,
azepanyl, hexahydro-1, 4-di azepi nyl, hexahydro-1, 4-

X2z DAL AELE AN B0 r LY e BUEATY bk cydiofil @MW
speih i Yo iR Clics i

1, 3- di oxol any

tzetgr 3Ihydr o%fp 1}1/ rr'al%glé{q:g ’ “g_y_cggul @etj oxtglﬁmsgtﬁgﬂted cyclic hydrocarbon
I30 I y
{fgﬁlﬁhgk 30 Kd gzg (gr% | Ex%r%lét Efé dé’}@[(cﬂﬂ&ﬂ) ﬁ&ﬂyﬂc?r?%ﬁriﬁclude but are not

As use erel
t hmitté tcmcyd])propﬂﬁ eydotuylaoyadrienth ahd yydotiesyl andt thellike.
benzene ring

As used herein, the term “heterocyclyl” or “heterocyclic” refers to a 3-12

membered saturated or partially saturated ring containing one or more heteroatoms
selected from S, SO, SO,, O or N, said ring optionally substituted with lower alkyl,
lower haloalkyl, lower alkylsufanyl, lower alkylsulfenyl, lower alkylsulfonyl, lower
alkoxy, oxo, nitro, mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl

optionally substituted by alkyl, carboxamide optionally substituted by alkyl,
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or an optionally substituted benzene ring system fused
to one or nore optionally substituted benzene rings.

woheoemp2iional substituents include | ower al kyl PCraserns/036396

15 hal oal kyl , | ower al kyl sufanyl, |ower alkyl sul fenyl,
| ower al kyl sul fonyl, |ower algpxy, oxo, nitro,
nmercapto, amno optionally substituted by al kyl,

e oxon i opopeTibr b Py st alkel Swebys ey be ptinally fused to
S Py DAL, 00 B, g, s o

s o i st gyt i o -
pyadlinig}. ei Frimidazolingt m(alfRy éP‘%’éﬁegl "0y efSer gsf Cgﬁhérgil%'lmdaZOIYI)’
TR 2 P BRI ey, i,

fgyfrsﬂdin I, Cly,¢dithiaupls athiomadrplblinyhgpiperaginysi hgnetiyd- lspiphrazinyl, 2-

7 menpered unsaturated rings, sai rjng optionall
pupelidingred wArddinyhe razgPayl:, *I“-‘éﬁﬁquﬂér‘Jﬁgﬁgﬁiﬂ%}ylt ofigpaydro-1,4-
' a v ulqf oVet_di hvdro-
§F&Iéi/ye}lp§1t1ﬁl QX!r?I}JdFWral%g,l SJ vB ulif L@k any1 OVS-dioxolanyl, tetrahydro

fony ower Xy,” 0x0, nitro, nercapto, o
Pyrangl, o pdtiabvydio-yyridaringt, i fliflehzbgiondlykl 2,%dihydioy!.4-benzodioxinyl,

%?,{r?@ﬁﬁ%}l,ﬁ%ﬁ{f&ir{ﬁ é)gg;g@,t ﬁ%?&oﬂﬁg@%k :l,f %Iﬁ@ {tgga)fl?fanriogtﬁophenyl

QRbp@ld y substituted by alkyl. Exanples of
het eroaryl used herein include, but are not [imted

to, furanyl, thiaphenyl, raolyl, i ' [ .
benzof Ih,ereb%ﬁg% Ffil}%d %pi/f?f?’r Sbté na%loé glg)o%ﬂw ngSH%lted benzene ring
%@%pbgﬁmgl Mbstit@Rdbssnzend iaphgsien fixenzot bieaoplnydre optionally

benzot hi adi azol yl, benzotriazolyl, indolizinyl
isnugityted berapnrdoings., THoiqntiongl substigneats| jnclude lower alkyl, lower

zai ndazol vyl , .t hi adi 1 1 [ RZ ;
SEGLSRZENY MBS R ARk el SRt aRurons over oy
Rk da@b,Nlercapy, aahing| optivallyi dibstytutedptiy i aikyl, carboxy, carbamoyl
4H qui nol i zi nyl, quinolinyl, isqquinolinyl, .
SIDRORLISHySUDSRiHa 2T (P CREFRRERBN ey Pt oRIpSIRGAD by alkyl
ik ’ | Mbsti . ¥ z i u not
AR oBERRE Ml O3B A SIGLE M ntue, bt
Qxaited e [phknyli paaglathyl, ,1-napathiyt, iyiphaiyhyilyorenyd, indenyl, azulenyl and
pteridinyl and the like. 5 As used herein, a nmeans the
acengy @ydthg{ike.  As used herein, al dehyde means the

group -C(OH As used herein, am ne or am no neans the )
gr oup Adid haseinsbel teimr iteroanyll” mefatsiipla Sré arpsberd wsaypated ring

-NHR. or N(R)2, where R/ is C al ky d 4
RopGinine 6 g6 R Shere oL SRt L p NSl R g o fused
Wicyclfd i@ty ribk %bﬁhpri‘émgrtﬁlbpsdcﬁ 1y dh@pissted un@litled rings, said
andy NHR and N(R) 2 are eac
ring optionally substituted with lower alkyl, lower haloalkyl, lower alkylsufanyl, lower
alkylsulfenyl, lower alkylsulfonyl, lower alkoxy, oxo, nitro, mercapto, amino optionally
substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, carboxamide
optionally substituted by alkyl, aminosulfonyl optionally substituted by alkyl
Examples of heteroaryl used herein include, but are not limited to, furanyl, thiophenyl,
pyrrolyl, isoquinolinyl, benzofuranyl, benzoimidazolyl, benzoxazolyl, benzoisoxazolyl,

benzothiophenyl, benzothiazolyl, benzothiadiazolyl, benzotriazolyl, indolizinyl,

indolyl, azaindolyl, isoindolyl, indazolyl, azaindazolyl, thiadiazolyl, isothiazolyl,
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attached on any al kyl carbon atom As used herein,
carbonyl or ketone neans the group -C(O-. As used

woeomioa2216ar boxy or carboxyl nmeans the group - ECOUSEL05/036396

15 As used herein, carboxam de, am do or carbanoyl
means the group -C(O NH2. Asli@sed herein, carbanp~=4
aI _I'kyl means the group - C(O) NHR or -C(O N(R)2, where

SRR R, PGy A g dpoaloi | B Ela, quinolinyl,
g@éﬁ?ﬁggﬁ%eemn&%ﬁ Oﬂﬁﬂeﬁhﬁ&l; qlﬁhhfio.hnS’I qhebealad Yimi@solyl, pyrazolyl,

rein used herein, hal ogen or halo
mixeobyl § thrazpl yiu thiazoldy ispthiszolyb, oxprQlp @ﬁozsaquﬂd@xadlaxelyl indazolyl,

used. her.ei.n, anJk the group -al kyl (halo)1_3
ﬂ%‘tp}‘f ifYean WBH Wﬁ%{@qﬁ%ﬁy di f 1 uor omet hyl , ‘

trifluoronethyl,trifluoroethyl and the Iike. As used

her ei s usad betiekn 2gylireeans thermowr dui®)alkoxy ( hal 0) 1_3

-and i ncludes nonofl uoronet hoxy, difl uoronethoxy,

trifl ygreeehbexy aldehidd Meamsedgoyp ad@)the |ike. 25 As
used herein, nercapto neans the group -SH As used

ne e D BRI TP g A egﬁ‘%%“‘?sﬁﬂgﬁé?ﬁzm‘g

nmeans the aroup. - OP(.O where R is L.Q
al kyl Asagsegs @eﬁer@ﬂﬁﬁﬂl gy thsr SOHP o'(rk 1\?{?& where R is

As used herein, sulfenyl or sulfl nyl neans
gTET Lﬁﬁl
gup SO. 5 As used herei n, sul fonyl neans the

grou used herein, sulfo nmeans the

T Soo s ASed, T e AEIOEC YIRS SIPB Ry Te (EHE -HHECGrA NER or

'-kaﬁwk%?%ﬁb% & s hSHoRBRBRYAIK ISzhﬂd’ AR/ |an@rN(R), are each
onam’'de neans the group -SO2NH SO2N( R) 2,

vttectedRni anyrajidd cgbongtomal kyl , cycl oal kyI |

heterocyclyl, aryl, 10 or heteroaryl as defined

her ei g &s‘édlh‘ée@n hafRndl ortlidide Gleads tHeydroupe-a@@)t.he group
-S-1=)al kyl. As ‘used herein, thiocarbonyl neans t he

het Efdﬁif‘éﬁ%@hﬂe%%r,—& ﬁe%ro%m‘iaﬁy e Oh(Ce)rHel "
{ed” by eieA hesiy aHBRABHE. MRS RIS eaba L PRRR C(ONH:

where R is
As used herein, carbamoyl(C.4)alkyl means the group -C(O)NHR or

-C(O)N(R),, where R is (C;.4)alkyl as defined herein.

As used herein, ester means the group —C(O)OR, where R is alkyl, cycloalkyl,

heterocyclyl, aryl, or heteroaryl as defined herein.

As used herein, halogen or halo means the group chloro, bromo, fluoro or iodo.

As used herein, haloalkyl means the group -alkyl(halo);.s and includes
monofluoromethyl, difluoromethyl, trifluoromethyl, trifluoroethyl and the like.

As used herein, haloalkoxy means the group -alkoxy(halo);; and includes

monofluoromethoxy, difluoromethoxy, trifluoromethoxy, trifluoroethoxy and the like.
As used herein, mercapto means the group —SH.

As used herein, phosphine means the group —PHs.
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hydrogen or al kyl, cycl oal kyl, heterocyclyl, aryl, or
heteroaryl as defined herein. Sonme conpounds descri bed

waenwioa22aray contain one or nore chiral center sPCT/US2005/036396

Therefore, the conpounds of this invention may include
pure enantioners or enantiongrically enriched
m xtures or. racemates. Also within the scope of the

ggn.ipg\l};nthcl)gﬁ%r@: he | ndi %?‘ﬁ% [ sorrer@]f@)(ﬁgweﬁ ]|{|13 hydrogen

%P‘?l‘f(?l or equilibrated m xtures. The invention al so
re és to the conpounds of formula (1), (Il) and

(rer) ffere stalline faorns | ynor phi c
formsAasd-}fe‘Sg éﬂ@é’-g meaps {h§ &2 |[}‘~'(»Z'n0\/\1n Wi t hin
t he pharmaceut i cal i ndustry that chem cal conpounds
may beAs usod hereih, swlfenyl or Q‘IL@L@WHS thereggubySQt-i ght | y-
changi ng the method of purification and/or isolation

f-r om tA\8ysed AbNE) ESIFAHSE thelafls thB@raipniSL.I ¢ preparati on
of such conpounds. 2006/ 042215 PCT/ US2005/ 036396

15 11 RuRLTIRR THIb syl Desbiyesuion, there 1o

.R3, NSHN// ~N R4 R3 11 ~. X NOlZ(}e-I

wher eif ussd Rerein amaposuligasd sasane e oL from CH

and N, RL is a carbocyclic, heterocyclic or
het er oy yised Vifegeirj mulRhamsy ppsulfamgﬂl pr silffonamidet enpangd tthe group

oA PTHR G SR iz BEC b dp THERSHah Bl SRR, Belel by aryi
td}!hg{%%aﬁ)@%heﬁﬁéﬁ é}gml nitro, thiol, thioether,

am ne yano . 6- aI kyl) am no,

10 csvar el R S IELAMGE™

C2_6-al kenyl, C2_6-al kynyl hydr oxyl , or
1.6- alzkm)ugzd:d h@m,sw mqqy@rtbg(ﬁroqp t—FéS)Rarﬁvhge R is alkyl,

Cc%/rc oaﬁ%rl he E(?c%l yY | a’,rylh 81 l?e‘cer(c‘sxgri1 f defined herein.

‘j

As used herein, thioether means the group —SH,.

As used herein, oxycarbamoyl means the group —OC(O)NHR, where R is
hydrogen or alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl as defined herein.

Some compounds described herein may contain one or more chiral centers.
Therefore, the compounds of this invention may include pure enantiomers or
enantiomerically enriched mixtures or racemates. Also within the scope of the
invention are the individual isomers of the compounds represented by formula (I), (1I)

and (IIT) above or equilibrated mixtures.

The invention also relates to the compounds of formula (I), (I) and (II) in
different crystalline forms, polymorphic forms and (an)hydrous forms. It is well known
within the pharmaceutical industry that chemical compounds may be isolated in any of
such forms by slightly changing the method of purification and/or isolation from the

solvents used in the synthetic preparation of such compounds.
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trifluoronmethyl, trifluoronethoxy, sulphanoyl,
mercapto, Cl_6-al kyl, C2_6-al kenyl, C2_6-al kynyl,

wQ2o@/atuexyl , N (Cl_6-al kyl)am no, PCT/US2005/036396

NN- (Cl _6-al kyl ) 2ami no, or sulfonyl, 15 R3 and R4 are

i ndependent |y sel ected from hyglr ogen, CH20P(13R5R6,

- CH2OCOR7, - CH2OC2R7, - CH2OCONHR?, - or - CONHR?,

wherein R3 and R4 are. not sjnultaneousl

R3' i 4n ot embedimenbah MinyeRng. HISHS ISP éfg Vg’PB‘bdeﬂf formula
terocyclic or. Cl_8alkyl, wherein Cl_8alkyl is
tionally substituted with one or nore of -CQO2H,

-C02(C1. 6)al kyl, 20 hydr oxy, Cl_6al koxigly am no,

am noacyl am no, N (Cl_6-al kyl)am no, ‘

N, N- (C1. 6al kyl ) 2am nqp het erocycli gy eroaryl, R5

and R6 are sel edted fI -ﬁ‘o __(,fleﬂl kyl, Na, K

and NH4 and are tb@l %‘%{F ei R6lBf R6 is

absent, hydrogeﬁsor @_6afk¥b, in Whl ch ¢hse the other

is different, or alter nanzvely, R5 and R6 toget her

represent cal cium or magnesium WO 2006/ 042215

PCT/ US2005/ 036396 1,9 R7 is Heterocyclic or

Cl_6al kyl, wherein Cl_6al kyl is optionally substituted

with one or nore of -CO2H, -C02(Cl_6)al kyl, am no,

am no-v@@R8n: car banoyl, carbanoyl (Cl1_6)al kyl

guani di no, mercapto, thio(d _6)al kyl, hydroxy,

" N ( Clx 63 lateyihfi@sehaentl ydtecteld £ Fforal kA2 no,  aryl

optlonally substituted on aryl wwth 5 one or nore of

Cl. 4al %arﬁgé ﬁ)léy'he{é}[@’ggff% 01hﬁét919>%fyl ¥HeRGn R, is optionally

am no cyan eterocycliic,

'S(J&ﬁ't@t@ﬂ"zhth(ﬁﬂrﬁ ovheatose rswbstltﬁteﬁﬁo Jndepﬁddzmﬂzge,l@o@d from amido,

mé&ogaﬂ%plngpﬁ@g@?MYfest%Q Siong pke DpG dighfer, amine,

| hyd
ac&?nc? ;Cy| L gall gl)a&?rﬁjg' (6% ﬁzﬂﬁﬂﬁi@ suﬁﬁhzﬁﬁldel ketone, aldehyde,

, car al k
(pefen) hilogen, okPgame rhahqaﬂ«yl Chi-gkgll Ca)s keplyl, %maﬂbxwl hydroxyl, or
N-(Cl. 6- zill kyl )am no, NN-(Cl.6-al kyl)2am no, aryl
cﬁf‘ﬁtﬁ%}lﬁ% v substituted on aryl with one or nore of
Cl_4al kyl, Cl1_4al koxy, hydroxy, _hal ogen, am no,
ami noalRi<y$ Jhydiagen, bydiogsn@itrhetBinge \FF XY Calbamoyl halo, cyano,

%%%%&’q% \A%%@w) 'Syt BRI RAy PO 8Y € alkeny,

16,4 ﬂkﬁ@@tbpg - alRFDAAN e | -alky] i, MIV-EG - a}kyl)mmane drsulfonyl,
provi de aconpound of formula (Il1): FF _O/ \ NN

0 R; and Ry are independently selected from hydrogen, .-CH,0OPO3R;5Rs,
-CH,0COR;, -CH,0CO,R;, -CH,OCONHR;, -COR7, or -CONHRy, wherein R3 and

R, are not simultaneously hydrogen,

R’ is selected from the group consisting of hydrogen, heterocyclic or Cl_galkyl,
wherein Cj.salkyl is optionally substituted with one or more of -CO,H, -COy(Cy.g)alkyl,
hydroxy, Ci.salkoxy, amino, aminoacylamino, N-(Cy¢-alkyl)amino,
N,N-(C;.alkyl),amino, heterocyclic or heteroaryl,

Rs and Rg are selected from hydrogen, Cigalkyl, Na, K and NH; and are the

same unless either Rs or Rg is absent, hydrogen or C.¢alkyl, in which case the other is

different, or alternatively, Rs and Rs together represent calcium, or magnesium,
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11 R3-HN S HNN NR4 OH 1I11) wherein: R3 and
R4 are independently sel ected from hydrogen,

WOChBAREBRORG, 20 - CH2OCOR7, - CH2OCO2R7, - CHZ2ECONISE05/036396

-COR7, or -CONHR7, wherein R3 and R4 are not
si mul t aneously hydrogen, R5 afgd R6 are each sel ect ed
from hydrogen, Cl.6alkyl, Na, K and NH4 and are the

same unl ess either s .absen h 0

Cl_6aRk 8 betprecyghice %ﬁ@yﬁg@%ﬁﬂ Ay -?Rt@(ﬂeﬁx Sugfituted with
al terpna I . S Mcarb 1
§i¢ PRbamole, ¥t PORTe COACISHRS, B Caiae ROk Mearbamoyl
tﬁbifﬁbﬁ(@ﬁé}ﬂkﬁl@ ‘or ghifiabkyl , IIW(EP’@I, n CthiedTkydlkyls hydroxy,
Aptlonally su

' 6@2{6 a]ll,@f’l{f ! ;(lﬁﬁgﬂlgg)tq%qgl ' ;g%pglmws’gyted on aryl with

%g@ﬁ% J%)?F‘ﬁglﬁ)@ a U ﬂ E‘@xy, ﬂt ﬁmno aminoalkyl, nitro or
dr oxy, ) am no,
5‘%(3%@03?&30', }(mﬁzﬁﬁiz)r@c)ﬂs Wb@lﬁ ajlna |O|'4;DOS t(SFHACH @I phere 1 is
th f Cl.4 . 4al koxy,
ﬂ}ﬁy@l)po‘;rmy(oﬁ:% 8C§ﬂ89 %W%Béa‘iigpb PNt r oaor oX%:/yano,

heterocycl ic, (OCH2CH2) OCH3 where n is 0-400,
( CCHREH2 n(}_kalhér eptioniagly Guhgigutedr with one or more of -CO.H,

OCH2CO2H wh
LTRSSt o8 0 A Gy i
rrgﬁ’? to, thﬁ@%%%ggl)o ﬂyhﬁglxyé j@/gqﬂl'(l&rallésgmudgﬁ?g,?/lxgvi((h%éalkyl)ganuno, aryl
npnmm[ﬂlyosubshﬁutﬁ(dom @yl wifh ongyerr gweye of Ci salkyl, Cj4alkoxy, hydroxy,

| ky
lg\%l%ggh éﬁnﬁgo, 1}%5121%1?8[( ol ér%gaﬁ? allléf%/xjﬁ?:%%g‘ E?CI-E@Hz)nOCHg where n

?sla%bk;(bcrguﬂzﬁbfpwerdmy@kr 0400, ohaCEECHMACH,HCO,H where n is

am noal kyl, nitro or cyano, heterocyclic,

04002 CH2) NOCH3 wherein is 0-400, (CI:HZCHZ) nOH wher e

nis 0-400, or -(OCH2CH2) nOCH2CO2H where n is 0-400.

15 | n Ian@bher eatbodyinernof tfis inventiomvéantei snprovided ea fempound of

provided a conmpound of forrmula (I11): FF O\ NNO
farmula (II):

0
Rg—HN— :Sl—QHN—Q /)\N R,

O
(mn

wherein:

R; and Ry are independently selected from hydrogen, -CH,OPO3RsRg,
-CH,OCOR7, -CH,0CO,R7, -CH,OCONHR;, -CORy, or —CONHRj, wherein Rz and

R4 are not simultaneously hydrogen,

Rs and Rg are each selected from hydrogen, Ci.salkyl, Na, K and NH4 and are
the same unless either Rs or Rg is absent, hydrogen or Cy.galkyl, in which case the other

is different, or alternatively, Rs and R¢ together represent calcium, or magnesiuim,
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R3-HNS HN--~N~NH2 O (Il11) wherein: R3 is -CORD, 20
R7 is heterocyclic or Cl_6al kyl, wherein Cl _6al kyl is

wopbiemazdify substituted with one or nore of - @0RHS2005/036396

-C02(C1. 6)al kyl, am no, am no-CORE, car banoyl,

car banoyl (C1_6) alkyl, guani diqgo, mnercapto,

thio(d _6)al kyl, hydr oxy N- (Cl1_6-al kyl ) am no,

NN- (Cl . 6a|ky|)2amno ){ optlo ali substityte d with
aryl R ihhetormeydic oro esaBs 01 herginyrealkyd 11aptiamplly su stituted wit

d hal | t
a%eoé%imé‘ %&/-%82%"05%%%%@%%%&%&6 B Oy, cutamoy.
lﬂanOS 0- #efsapto| GZI—IZl@bmlrbﬁiﬁky]her ehydroxy,
n -
éfr@@kﬁ)a@!ﬂ@w@i%pﬁlkﬂ#mv SBsoRTALY WP with

alkyl, nit
8?3 ﬁogﬁor? ani rfo“alkg Fo(é]a%)??g’ car%am)yl L %I)manlok alrmno ¥, MHO OF
| Hd:tel@cyclﬁ: N CHT),QCH o ¢ e 6) ial0kdo, GQ(EH@HQ‘) OH where n is

DPono O TR b s O 50 vor Y o

Cl _4al kyl, Cl4al koxy, hydroxy, hal ogen, am no,
am noﬂgkyi Cmgaﬂkyl @ptioyaityo, suh@tt@tpdcyath cone or more of -CO.H,

épg(C@C%%yl Ppano Q%&}%@f&éz}' Y 4 (IZEIZ&I(;}I%&@ O_!algglgrg&amdmo
1, Gald ¥ 6)@1'1@{ IRRIRAE xg-aaﬁquhabl NIWgthI Salayld,amino, aryl

non-toxi c nd coul'd "be gbrne by treatin
@pnmmlﬂwdmbeﬁtwddeopraéﬂemthu ongenit msiie Wit Gi-appi.opr-aifaxy, hydroxy,

ds or .bases. b sui t abl e

e e
€ b%00S HOHJCHLHOM whkd fiig 0a00d or RIOEEPICH ) O G0 Fawhere 1 is
am no acid such as aspartic acid or gl utam-c acid,

&4ati c acid such as benzoic aicd or cinnanc aci d a

‘sul fonic acid such 15 as p-tol uenesul fonic acid or

et hangg Wbk enakidineranofatiHiraehtors ubbreas priovided aacomipound of
and tartaric acid, a pyranosidyl acid such as

dpuedle MDc acid or gal acturonic acid, acetic acid,

mal ei ¢ acid, succinic acid, mandelic aciey fumaric

aci d, nalonic aci d, pyruvic aci d, oxal
glycolic acid, salicyclic acid. If the
the present invention are acids, t hE ph.rnaé%utically
acceptabl e salt could be prepared by treating 20 the

free acid with an inorgani r or ganNe—Npasé) i ncl udi ng
am no acids such a | Yci

(1)

wherein:
Rj3 is “COR7,

Ry is heterocyclic or Ci.salkyl, wherein Cy.alkyl is optionally substituted with
one or more of -CO,H, -COy(Cig)alkyl, amino, amino-CORsg, carbamoyl,
carbamoyl(Cy.¢)alkyl, guanidino, mercapto, thio(Cj.¢)alkyl, hydroxy,
N-(C;.¢-alkyl)amino, N,N-(Cj.s-alkyl);amino, aryl optionally substituted on aryl with

one or more of Cj4alkyl, Cj4alkoxy, hydroxy, halogen, amino, aminoalkyl, nitro or
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and argi nine, amonia, amne (primary, second am ne or
tertiary), cyclic amnes such as piperidine,

wopotegk2xis ne, pi perazi ne and nor phol i ne, NaOH, PCa{US)02/036396

KOH, M(OH)2, Fe(OH)3, Cu(OH)2, LiOH Zn(OH)2, and
Al (OH) 3 The present inventiongjncludes a
phar maceuti cal conposition containing a 25 conpound

SM@Q&%QF&M)M% é’gfl’r{e)nolﬁ %214&3 @%ﬁ%@ﬁl mvhere n is
DUBILA bk ch | bcf,cO Hhherdh idonbaramceut i cal 1y

conpound of the fornmula (1),
1) ndh St Ghemie So BRSSP Lo E R B! e b -cour
R
st St i s ko
OnEPROD SRR Hy AU ctr Pt & re-elllel oy, hydroxy,

.'%fafog‘éﬁ,! a‘fﬁn@,"%#iﬁgalﬁgd, St oﬁégyﬁ?g}iﬁ&ero&_ﬁﬁicp [(EREHMCH,),OCH3 where n

Invéention I n es”a netho

) or treating or reventin .
- as 000 (O MHheEHe mthekd nas 8-408d pat(&ﬂéh%?#@égiﬂﬂ%ﬁ where 1 is

su%; ect in need thereof conprising admnistering to
tth %ubj ect an effective anount of said conpound. The

met hod further conprises adm nistering to the subject
an ef flispidally, phromaceutiofllyaacsepiablasaltorremoprigxig apg yould be formed

(11 r (JI11) or [ [ . : e sak i,
et ool BEBITRERH ehlon REAeRpARkRSRAds o bases by
CRAFRARABLE ORethdtRriAahe bft. tTiesé acids éicladenipylircaienixt acid Ohydsobromic
used herein, the term"effective anount” fH{f er nean

¢ yrt S ..o
savicawiric agidanitrisragid, RIPSBIOBIN 251 ah 21100 ACTfgIRY 2§ gepartic acid or
ia;ﬁlg ut 309 @élﬁ&icg‘{cicp gﬁ%‘l MWRLSNc REl of @hnanitectERBUBSS acid such

es  conpounds” of the present invention having an

| 4501l Rl AIAdId BN ethanssoaiic atidoa) oeOHalxid sudDagpditrir acid and
| ess, about 25 Mor |ess, about 15 Mor, |ess, about d :
Tartgh o¢id| @pyrangbigik acid Speh ap EAEIIMG AeidrsBARETOpIEsYId, acetic

or . aboyt. O, . ess;. ~ rihnalik NRRE MRGhiBtRA, pyruvic
i€ cgég ﬁlca%%%géélg&ﬁié:r%?%’, mlgﬂﬁc}:eglg ggae tg%n Fs not 1imted T
t RiGynadlenesd, gisaicdaria, sdlicgitleasids IS twecampaingstdf the present

unregul ated kinase activity and condition hat .
ABEYHSAIRY 8¢iéh th‘é Pha}”{lla(jéu.ttpﬁléy ?@Fﬁjia’gl%n%a_jetg‘iﬂug* é«apﬁgmfgg by treating
at%%: ¥k tahid @?H‘ anli DRIORE bRkRicP8E, ShPluinBasano a6idb ¥idtyis glycine
refers to i'ncredsed or ‘unregulated kinase . '
exr @ gisinen ammosizg paline (prin®yy, @Oondhamizgsudeltiaraseyclic amines such

P STl SR SRR B DR o
Chlok ot OFE (TR HROIILIGH, PAleH) OBsd AR@lag to
The present invention includes a pharmaceutical composition containing a
compound of the formula (I), (I) or (1), or a pharmaceutically acceptable salt of a
compound of the formula (I), (I) or (ILI); or a pharmaceutically active metabolite of a
compound of the formula (I), (I) or (III), or a pharmaceutically acceptable salt of the
metabolite, and the therapeutic use of the composition in treating a kinase mediated

disease.
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constitutive kinase activation. The existence of
unregul ated kinase activity may be determ ned by

wonroemaderies wel | known in the art. The term PCT/U82005/036396

"unregul ated cell proliferation” and "unregul at ed
cellular proliferation 25 achivit " refers to cell
proliferation of one or nore subset of cells in a

mul ticel | ul ar organlsm resultin fn harm (such as. ki

di scobhopresort inzertasagludes 8 I@R‘Bgét gh éfﬂ‘tlftgoo{ peeventing a kinase
mul. el lular or 86 {8 Subiect
Rl <t S g R e Wik 2 cORpRsink M ALEHREL /188 Subject an
@f@é&l@ﬁﬁh@hﬁﬁoﬂsﬁﬂtcohhﬁuﬁ@ﬁpounds of the present

i nvention are therapeutically WO 2006/ 042215

PCT/ U%ﬁg g)g’ésgr%(sﬁ’l%g nticroideRRks B‘l@fhoﬁri%@ttifeﬁﬂng RF %Y@Jéhtlﬂg a cyclin
or ane ra I nase nedl ated syndrones, di sorders,
é2Raaes kitfase omdmhtednshsaxch insa wiltjesutin | herdt Abéreef, comprising
acute and chronic¢ inf I&mmt on, ?{sﬁ}éoart hl‘l%

AdraisterEIecto Ahe Hbject an elSAiYE PROUBETAL! GORPLE SN i n

arthritis, nultiple sclerosis, nyasthenia gravis

d| abefTas nreefdd fther chinagyeses edlamg?rt@im toi the swhject an effective amount

t i nopat h ocul .

of breprepd drionie Gt S Sr b SRRl sl active

?%%ﬁ?e sl &ﬁﬁ@hie‘e’a%oﬁfé' dricbfmpofiape thétéb@ ap@s foini aNs pledivhment.
one marrow transp ant rejection, lupus, chronic

pancr at it achexi a,_se G
fibr ogs c%ée}rg @1@% e RbE Gl lfurther Ineans an amount S1narange

of fidhSoe090( sy fsateapsdl argrkef mumyumght@eo diyasThe term also
dermatitis, eczenm, seborrhea and the like), g’@
];Ccs 0% inhibition

irsludsa s caypeunds dpfs dhe eRresest 1 VeRong haying e plve

Sb%%?lﬁ*g%%ﬁ FEFRTE PR AP TGS Epl PR 80, BY 3Rt op Lo, abou

EEM% 1694, 1aBOR 1C]§IQIC&r1§ss SRubl eIV Gr ¢RBGR BoutlteRAMatdess..
ne cancers ung cancers, breast cancers,

col or t aI Cgénigc%eﬁrgsgl dg%rfﬁ@ tg]agtge Qancg rdsheragsfnc uﬁes and 1s not limited
cancer gf) q ocar ci nomas

ﬁdlroﬁle§ adlic&1Brs arddikdied hi@@cﬁfdad wil Smedgataeel kmase activity and
pat ol ogi es such as unregul ated cell proliferation,

teunditiony hat decompary spaB eelldi zat i on or nmetastatic

cancer cell invasion and migration and the |ike or

| eukeniiRs te@fn "pifpHda®RE ) kinaec ubtdvitydi sthamnbmmllataa@roteln kinase
macul ar degeneration, diseases of ., the corne

geavieyneeferdior hk ingreasyd. QuBBReRWATSE bifass, SipIessiquypr signaling, 2)
i.nfecti S a e S d
1gﬁ8%sed Olaﬁas(s es@l%nafeﬁ&ﬂget% {n%é el?%)siccelglr gi;cfhsféi"gﬁ%ﬁ %) increase
|H11k€@)5 ,slgmamn@tlemang o5 Ateigoktedr cdllr podifsirativing oF g mutmdeadmg to

vascul opat hi es (such as_arter.i al rest.en
|qong}tut1yqjh§1aﬁ a(ﬁma%%a?ghed?@gg%cgs Ztoglggg]ulgtgg 5kmase act1v1t§ may be

acielte?{h?r} ﬁa@ggﬁgﬁésm kol i9ShSa@r conpl i cations

resu roni ¢ obstructive pul nonary di sorder

and the |ike) or acute and..chronjc ,nephro
(i ncl ubher§mRi éﬁ@@—@ﬁ@;@d@é@% d g@ﬁ_gaié?e dUeBiar proliferation

activity” refers to cell proliferation of one or more subset of cells in a multicellular

organism resulting in harm (such as discomfort or decreased life expectancy) to the

multicellular organism.

Furthermore, the term “kinase mediated disease” in any of the foregoing

methods contemplates that the compounds of the present invention are therapeutically
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acute, subacute or chronic forns of glonerul onephritis

or nmenbranoproliferative glonerul onephritis,
waqghawsmaedisscl erosi s, congenital nulticystic reRra@i/us2005/036396

dyspl asia, kidney 25 fibrosis and the like). The term

"administering," with respect23o the nmethods of the

present invention, refers to - a neans for treating,

S B e g A R 5 R Snmes, csocen,
ol | il SutCRARAURY aRhite ANdOSHrUSic inflammation,
L o Uopilefhe Shitf 86 Oltad y be included wthin the .
soeEetioftis hreunmtadt ardnitis3Gyadtiel pamsts #yespf jipafuflyitis, multiple
di scl osed for certain,of the i.nstant, compounds. WO _ ..
Sclotopamyeshpes aran ol B Sy, S LSS gY friipopatby,

AL hﬁéa%éé p@%&ﬁ{ﬁ&%&h \bRolFBRMUBE, AflaRRRIRY IR disease, Crohn's
conpounds of tornula (1) "or a conposition or
disdaseandedrativee rcobfis, abomti fdiseasast trangplent @urbeng mppsrow  transplant

course qof a therapy or ncurrently in a combi ' .
o R b AR R b ARG PRracive and
ASHEd Bhshih | 9 AMisetidsest idwerdP yfichohs Pagillomantyrmalbion, psoriasis,
conmpounds of fornula (1) with one or nore therapeutic

dgemitiisaecaginfaf echonthea ang shedliken gentteql] AeeUs SESteyp diseases (such as

t her apy ,or. concyrrentl,y .in i nat i f . .
e
GEeRP alReks ahd TeRksml a8 sudt as @ionfhamoas septideembidycancers, head and neck
acceptable formthereof. In general, a prodru

s a .
feamests, oag cagesrhv Brcpstecaces. ColPpRiHdCaNsEen PRRSlALE ¢ancers, gastric
i nactive when W) j . i . d
By S BR R B ot Eor i bt o B he tike an
GosRR D . paltittodi€® Buctacdsi veregalasdiolcell eprolifdration, t wmeor growth or

met abol i ¢ product of a conpound that i o _
p}lamtz@gplp Al Wtaa@g@ pqa,gﬁepre c‘gﬂ dnxéaﬁf%]ctap@ etplgratlon and the like or

cfgurk\é?rﬁ!lét &Jﬁb&@B@ﬁgdg@c%ﬁrfﬂsregyﬁs&%l £Ghh@Mar RBéheration, diseases of

prepara ui't abl'e prodrug derivatives are
dBs eoidead gladhosme xadphe  likeh, Hidemingnne disefeodiralysnfections (such as
H. Bundgaard, . El s&vi er

Y rhl:s), hearp.disease ('Sél%ll% gg p?égng-{gr%ﬁ%ﬁ]%amas, g&%ﬁo%férogfs and the

ghkgz,aﬁéoﬁﬁﬁné? Athalish RY taBSp19RhEsH-indbcdd eata®pPithies (such as arterial

rvation or experinment  and at risk of (or _
sustempis bid theo)ike)eaigopi pylzonary dissesed r(suphser aldgrgigrasthma, lung

havi ng a di sease or dj.sorder .rel.at . .
oo oL P S P PR R e o e
AfRY W tacRMMl dHrbiflc Reflatpanied (Richidigy kiddepioesarnl diseases such as
i nvention (such as a product conprising the specified

i avgteg diubaduse jon ¢lenic § £ 9fe glomeselanephrisis %menggarg]woliferative

d which | | t ' ‘ i ndi f -
CORREEAP SRR e bRl SR ool 8l ianes
stasekit heduRmyEeNt s) .

The term “administering,” with respect to the methods of the present invention,
refers to.a means for treating, ameliorating or preventing a disease, disorder or
syndrome as described herein with a compound specifically disclosed or a compound or
prodrug thereof, which would obviously be included within the scope of the invention

albeit not specifically disclosed for certain of the instant compounds.
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The term "nedi canment” refers to a product for use in
treating or aneliorating a kinase nedi ated di sorder

wonromeaziisi on. 25 The term "pharnmaceutically PCT/US2005/036396

acceptable" refers to nolecular entities and
conpositions that are of suffegient purity and quality
for use in the formulation of a conposition or
medi canment of the present invention and that, ﬁg
ﬂne or more

appr opEfatrasthodss dnalides f“é‘F’Jé]éSt?rH‘ga AN AFHSREYe Py,
ggmlé'?ﬁndg ro?%ﬂﬁﬁul%gdaﬁ%/ ﬁ!lé)r? 69 hiédﬁfanﬁhh €hrereo¥I nt QUdréht times

1 on I nce use C I ni cal
Auhg tHeccov@sensfed Yhetapy c&O:onemrefmtlryanw cmeblaateonefqmml |®uch methods

l'uded within th £ th "
et orlode Aberapestieelss GUSFOSHGE 4 S1cs, TACHIH Foandypr more
%8131?815@3'0? fB@gdrTy él?thh |lSbrk Redraictatia agﬁﬂpﬁsdlffb&ﬁt @xhes during

canent uman or veterinary use

- ey coutsearfhi thatppor d:dnemamﬂy ingfoombinagionfernyse of one or

nore conpounds of formula (1) or conposition or

medi CRMNEm hgoﬁﬁfg"'rgfem ARtabelc Wdchrsenef alcofpodnd bf formula

therapeutic agents for the treatnent of a nunber of
dDfdremhemnnadeiiticedly zmedptable domi dsrendy In peaerak iaoaEdy 8| fnctional

Rl DR st attReh By B SGAHIFE gl BB UELAI3 & sbject butis

G Joﬁ@éhﬂﬂ%lih diRAntemoraRadeehbblfe dohpouhd.eat ment  of
a pafticular unregulated cell proliferation di sor der.

Ther ef it IS |
this I'l?ﬂ(;etlﬁlﬂl oactly AN dl%é@?? (t)(;r g e c{ljﬂr&:ﬁﬁgﬂor L § c@fnfound that
li§ BRdrfRBdutithll ) actepblel add leffectise r(étnﬁantncmahgl@nd:durérshfer the selection

term"therapeutic agent" refers to c et apeut If “«p
a@érm@awm afpuftplelg Predrug oRr YASYES £ eécar r iQgexample, in “Design

kA, BO30Butined Asdviaaiony L oreoa ovi rus.

rape i'c agent’s include and are not limted to

anti - angi ogeni ¢ .agents, ntl- tunor age t ot

agent sl eitﬁﬂilbﬂil’d&‘& rused FreH}’(S‘Fflié’Fset %8 as'lr?é\H%é ag A ffaman or 2
BFvafioh B?é imehf@nd at risk of (or

{ABEARH ARG, ol iRttt dtenaBo beEaptin (

Islumetpablecm) dmlcs;amg h idisagserny dignederenr davipata dipease or disorder related

i nhi bit éﬂ%ef re33| on of or pronoting stasis of a

ntﬁllﬁnﬁer%’l "radi ation therapy" refers to a

t herapy t hat corrprlses exposi ng the subject in need

t her ecfhe termadecmpasitiont Hetesy é@eﬂnPfqu%Pﬁflt@ﬁmgn%lcﬁa’@Qu%d of the

met ho 20, adm ni st u
R
sgﬁ’@meatah%nw tah weadhatnyprodher which @mxseduecabj cfnomdlrectly, from
m ni stering such therapy are known '

SwichicembinstipRicolzhe SPePHieddRBFEBRIS &7 glesseﬁféﬁﬁfi gounts).
radi ation
The term “medicament” refers to a product for use in treating or ameliorating a

kinase mediated disorder or condition.

The term "pharmaceutically acceptable” refers to molecular entities and

compositions that are of sufficient purity and quality for use in the formulation of a
composition or medicament of the present invention and that, when appropriately
administered to an animal or a human, do not produce an adverse, allergic or other
untoward reaction. Since both human use (clinical and over-the-counter) and

veterinary use are equally included within the scope of the present invention, a
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therapy will be simlar to those already enployed in
clinical therapies wherein the radiation therapy is

waeaew/dtome or in conbinati on with ot her PCT/US2005/036396

chenot her apeuti c agents. 25 Pharnaceutica

formul ations may be di splayedyas unit dose formns
containing a predeterm ned anount of active

i ngredi ent per unit dose. Such a unit dose may .cont ai

abamacgutivglly acedptabie foowhajiosfwenld dngledid comppfition or me icament
resent. i nvention.d ndlng on the condition being

& &@dhm{l%m}‘{ﬁg‘? agfgadm ni stration, et c. Typically,

a physician will- determ ne the act ual gsa ge which

will Bderoo “combingiion therap¥nrefeigfe, fhgdise Opgps ehiokgpragounds of

Sertlie (D ekl G 8 Bor B Ol FERBRREF Jito® or more

Zﬁerﬁ’[%;@hﬂﬁgﬁm férahe trostmehadf mnsmhayofhhffmeap]ame&d: Ihydlatngl disorders

t nmet hods well __known in hqg (% art anp % d
wedadwttwomiv meripeiitate ﬁl@.%ﬁo %fﬁ&‘/ g%? iy ideseof the compoun
o%uﬁ Cnula F eaffl?/rgfl fe P faﬁ@mrtﬁ‘r Q%en@ | tEEIll Upbh i@ W?&%bn%’nded for the
sub ngualg opi cal ? udi ng uccal , sublingual or

tifeaine@ rafad Jpartiagirnadregyiacé nied| pl(ohfﬂrdltum digorder. ~ Therefore, it is

i ntravenous, 5 subcutaneous,. intranmuscul ar
m@piegg)éqtq:chgm) thercé)éqpé]ung%igfo %&&ver}t% Gn oqsl% %gfqr%rflélrmg or after

gt?é'ang%rﬁlwﬁ%ﬂl mhéﬁpedfﬁyaggﬁ presented as capsul es

ets ers or granul es; solutions or

- et B G RS ABHL BRoar SO APy oacdle oed to treat a
eRBkSi QBdiaRd Rlafcdroaifs Mkivithli PozenfsOrised attd Omﬁ:af O¢ytomegalovirus.
toplcal adm ni stration may be presented as_oi ntnents,

dﬂlmmrﬁherapcmtlg LRgpRtn dhgdnde andeifeomd, hrp@q@j & gntl—gg,glggqné;h §gents anti-
ptgfnto? ;%ﬁqgs yl;%qxri) %%ﬁ%ﬁ 1b1 0?4 gf & )})‘%E 1{%rat1oﬁofamﬁléﬁﬁ Wi¥ispy and the

dMéﬁﬁ@ﬁ&uﬂ@hﬁ&@gflntended to renaln inintimte.
cont act mnth the epiderm s,of the recipient for a

prolo I "
dnmi ni _i: t?ecgtlﬁ béf :ﬁewgﬁ _g“k‘?ésﬂ %%ngﬁﬁgﬁrgkoofracggatmg the
ﬁaﬁmmsof, 1|ﬁhiblimﬂgahé prgréssfonvd sapromuringissisisatfiagnaligagncy.

be presented as a nasal spray or as nasal drops and

I ncl Udfhea%%mfﬁdlgﬁorp 'tﬂeri%} Uit QfthdhSy @6 icbfhprises exposing the
i ngredien arse owder having a particle size

i subjdee inf awege tidreafboutadRliono Eho @tessmolmﬁmcunglcludes a method for

Fornul atj ons for inhalatio sent ed a fine

AR 1o e ST onof, Sugpou3a SEAVER I B oginaNigh o) Tpgficament
NBERSE G bRIbiRK Dt WRE Sra@htiok RGBSk, d A5 8cedRFeR S ledZIﬁﬂlstermg such
aerosols, nebulizers or insufflators. Formul ati ons for

vibgiapgl aradnbwh 90 rthodeoskiked, it thepart s die expPEapTigEs siemesof radiation

therapy will be similar to those already employed in clinical therapies wherein the

radiation therapy is used alone or in combination with other chemotherapeutic agents.

Pharmaceutical formulations may be displayed as unit dose forms containing a
predetermined amount of active ingredient per unit dose. Such a unit dose may contain
about 1 mg to about 700 mg of a compound of the present invention depending on the
condition being treated, the route of administration, etc. Typically, a physician will
determine the actual dosage which will be most suitable for an individual patient and it

will vary with the age, weight and response of the particular patient.
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tanmpons, creans, gels, pastes, fornms or spray
formul ati ons. Pharmaceutical formnulations adapted for

woaowruzxial adm ni stration include 25 agueousPamaS2005/036396

non- aqueous sterile injection solutions which may
contain anti-oxidants, buffersg, bacteriostats and
solutes which render the formulation isotonic with the

oGl ST SOk S0 U SRV et wen

A e o o A S R S

poeseftr dxampie bprtherorslh@nelugingrimecduen selilinguald.ciopicabi(acluding
sal t can al sp be adn1n|s&gred th ou h Li

Besqalespbligaiabngr  EARYeHEallp{dgn il peliineg, ipjravenous,
AR ﬂﬂﬁh*ug&gé(ﬁﬁhﬁﬂrﬁﬁrﬁm 1€b’t|a1 bf A4l toate. vesi cl es.

| posones’  cou e fornmed froma variety of
phosp uch as, ste

P hoepRarmBi ot el SRl Bialbe misented as capgules or tablets;

Ea%d&rseo?eg%nu'l&v eRLiONs &1 susPp&isionk i hiRoasi bl ashlayueous liquids; oil-
ccept able fts can al so be delivered by using .

immatsr diquid eamtl$ibodreratgsinceit Heeid emuisien, @@%»bﬁmg@ or Wéx;,ps.

al so be coupled with soluble polyners as targetable

drug GRFhiRfisns fOH Edpig0 ailfiisratioamadynied prdgented as ointments, creams,

pol yvi nyl pyrrol i done, pyran copolyner, 10

[su$pEhsicns i&l&ﬂ&mﬂ“@fﬂq &éﬂ?‘l’%ﬂp%ﬁéﬁ‘ih gﬂ&sprays aerosols or oils.

pol yhydr oxyet hyl aspart am dephenol , or

pol yetHvyhengoxd depolaysdesinale admhmtratmn exhayi theh pp@lemued ozysl discrete

resi dues. Furthernore, the oun

tpetchesintended fo ’E?W?él%lﬁ g)alg}ﬂteec%{% Yhstﬁﬁ gB%ETmJIs ﬁ)? ltll?e remplent for a
9&0&%dﬂ%aoﬁ%@hﬁg||ed rel ease of a drug, for exanple,

g) ti'c acid ol epsi | on caprol actone, pol yhydroxy

gg} z(rj:ﬁcw J@Bg)]ilgﬁ)g rgc%élh%g%%gﬁ H,air %&gégseg\;%i as suppositories or as

§s.| i nked or anphipathis bl ock copol ymers of
hydrogels In the cancer therapeutic field it is

t o cu @r@gﬁﬁgpsa {)og?qrggé.}tn & ;9 gtfl nd}nfagl %L ﬁﬂésen{eﬁeai‘tmﬁalsspray or as

afakdIRIBpd AT Aiciude R@Eds (513/0111 Géllufieﬁis ohgkeeictive (mwgrddlbﬁ or a coarse
used as a sole therapy or may invol ve one or

qroivesier Baieg aperdisle sigedn dhe tapgaeinbers20 g Abrut 500 microns.
conbi nati onal treatnment may be achi eved by the

si mul tRealsion? Gorsiulation ahayobe peasented es dihei pairtscle ahuiste ror mists,
of the individual conponent._ The other f] r[% ﬁe&g

fglich faa¥% be oggpesatd by JBEaRS 1?fs VATEOUS JOPES 8h TRttt (dose,” pressurize
%Eésefsohéguﬁ%@rg' ﬁﬁlsﬁﬁﬁl{(ﬁpy defined above incl ude .

erapy or chenotherapy. Such
chermt hera cover three I

t her ap&d Eatlgﬁ% ryagigal Pdl@%§ @tlggg%}aggge plesenfted as pessaries,
Ctlaﬁfﬁeﬁé?@feﬁﬂﬁ,uééléi pﬁﬁ%’,‘tf&lﬂsrtﬁ'sﬁﬁlyffgrmlhbﬁoﬂém limted to,

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions which may contain anti-oxidants,
buffers, bacteriostats and solutes which render the formulation isotonic with the blood
of the intended recipient; and aqueous and non-aqueous sterile suspensions which may

include suspending agents and thickening agents.
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25 epi podophyl I otoxins (e.g., etoposide and
teni posi de); diterpenoids (e.g., paclitaxel and

wdaomstiaxab) ; vinca al kal oids (e.g., vincristineCT/US2005/036396

vi ndesi ne, vinbl astine, and vinorel bi ne);
antinetabolites (e.g., cladrapjne, cytarabine,
al | opurinol, fludurabine, nethotrexate

nmer capt opuri ne, thioguani ne, 5-fl uor

and .
fluor a@@@ywpu@ﬂSn@f) thﬁ%eseebwpg@%e{ 1r( éha&macegltlg?ﬂyn acceptable

%@{gp HERALELAN AR hR@é@ﬁrﬁeC 88veryQystems, such as small
OXI C c erm erapeuti c agents i1 ncluding, but not

bhildrhelthr tvesiciab, Kytgatinilgme dayevesisles eng. multilamellar vesicles. Liposomes
hexanethylnelan1ne busul f an, chl or anbuc]
vBloge dasaat e At S G e
%, Qlﬁngﬁl rc‘ﬁ fegﬂgﬁﬂl ne, | onustine, dacarbazi ne,
opl at

sp atin and oxaliplatin); - antitunor

?nn: om gﬁk%ipoaa%o%ﬁﬁecﬁf%%%b irnfigh Bp il phasmagqutically acceptable

-

-dAet d Y JH&QQreH‘b&hfsﬁi@Mﬁd)ﬁBclon%l alftlﬂbﬁfes aptireieRc alhe compounds

agents including, but not limted to, testosterone 5a-
ayi Ascvecagplst wik solnbliclpol yres @& taggetablf: A Qzﬁl‘lil@'é) Such polymers

anti-estro (e.g. amo orem f
&t oxi f eng%?udféol oxi f @HLYV&}}’EP r?o i(%‘(){/l% ‘ene) ; oabnest r ogen£0lymer
%%l}@lydr S/fnﬁ&thacﬁﬂﬁlﬁieﬁhenoﬁf Op@fyﬁﬁﬁoxj}‘dﬁhﬁastpaﬂmdephenol or

ahastrozole,” | etrazole, vorazole, and
@m@wﬁs)ﬂmemdemiylwamq rsg@gﬁgte@ewgh paﬂmg@ﬂn{e‘glélues Furthermore, the

%blﬁﬁ’g’g&érﬁl@}’ ?e %ﬁlldp YLEM 984,588 b?&fegfatd%lg?g}ﬁfﬁg A&l in achieving

antagonlsts I n acetate
2BArblRr llbde)sf 4 Uit fak |expmpleei podwetic nloidyifobersilére cgprolactone,

mar i mast at); uroki nase plasn1n en act r

fookdiydsEyi nRPBFiEor 861 scyd?lob’ $e PQB’@CQZ §,nh|p8fy§1ﬁ}y§ropyrans,
C

&)Sg%yanoa@é@%@( dpr(fs'séﬂgfeﬁ %ﬁ H@?h@aﬂhﬂ%ﬁ%ﬁ&&l@%ﬁg E)ﬁ;hydro gels.

;?25\; Ir{gfntg%{c]gtlgcglr 1@?@%;@3’:‘1‘8 EIF@SEIAQ Igélgﬁog;t?)ﬁ%% he @ﬂeﬁ%n of different

g?egtl{rgéenég && %Blteoéanegr gatlen{sr e$AcreftNE t_ﬁéra@lﬁizfﬁﬂlfer%ﬁi edctilvity defined

gro ctor receptor vascul ar
dreton lvetilidabe gsedwtsha fcde ttlmrameclemaa rmmiue PnEEOp Mage [ejer substances

tyr05|ne Ki n i n. ad n

o gga iy (e SBLBEOr A PEReRBR e bt Bfine simultancous,
Ssﬁgﬁé?l%/af h5re dabie kddﬁﬁﬁﬁtrhﬂiﬁ}i kift ees individdsli t:bmpoﬂiamt The other
those described in the present invention, The

compneyt(L) Sed thesa gorn@mbtryatrr@n@emea@fié@nftp ohs ﬁg&rpltl%;@éqon therapy

Efg&flﬁsﬁ%gég zr?cgﬂqje 5 rﬁhy%?‘jt?&gﬁ o bdagfg?ghgﬁ%pgﬁg% chemotherapy

CREPEMRE thrbOfatts@itdelrib6f thapaniuigeat: net hods and
phar maceuti cal conpositions described herein include

Conpou{].déel? %g/glgts"f‘)gmfl{: %ml)tk{erapeutm agents including, but not limited to,
epipodophyllotoxins (e.g., etoposide and teniposide); diterpenoids (e.g., paclitaxel and
docetaxel); vinca alkaloids (e.g., vincristine, vindesine, vinblastine, and vinorelbine);
antimetabolites (e.g., cladrabine, cytarabine, allopurinol, fludurabine, methotrexate,
mercaptopurine,  thioguanine, 5-fluorouracin  and fluorodeoxyuridine)  and

camptothecins (e.g., 9-amino camptothecin, topotecan and irinotecan).

2. Cytotoxic chemotherapeutic agents including, but not limited to, alkylating

agents  (e.g., hexamethylmelamine,  busulfan, melphalan,  chlorambucil,
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HOFF/ /[--~FFH ONNOONO//"NNO HNS
N~/ TITN-NH2 HN-S / \ NH~ 0 Cpd 1 0 Cpd 7 WO 2006/ 042215

wOCT6wE2005/ 036396 29 F F F F HN O HO O 2 O RENUS2D5/036396

NNO “---HNS --(:)-N#4 ,N'NH2 H2N HN-S NH ~N-NH2
OCpd 2 0Cpd 13 FF ONNQ@ZHO ONNH <N NH H O
Cpd 12 FFF OH2NF ONHO// ~--~ON—N H2N HN- O

;BC\ ?N%:Fﬁl%q 8¢HNw§m§gune46a@q§?Rp OguRpry@ 5aca%@z§%0%arboplatin

Eﬁpﬂaﬂ%%ﬂﬁ '\P%?plﬂhlﬁs MeramdF Mﬂ%bm@cﬁ;p@ &, 0 GR@m3ch, Fidarubicin,

ONNO\ ONN
mitomycin-c, doxorubicin, daunomycin, epirubicin, dactmomycm and mithramycin);

3. Other anticancer agents including, but not limited to, testosterone 50i-
dihydroreductase inhibitors (e.g., finasteride);  anti-estrogens (e.g., tamoxifen,
toremifent, raloxifene, droloxifene and iodoxyfene); progestrogens (e.g., megestrol
acetate); aromatase inhibitors (e.g., anastrozole, letrazole, vorazole, and exemestane;
antiandrogens (e.g., flutamide, nilutamide, bicalutamide, and cytorterone acetate);
LHRH agonists and antagonists (e.g., goserelin acetate and luprolide);
metalloproteinase inhibitors (e.g., marimastat); urokinase plasminogen activator
receptor function inhibitors;‘ cyclooxygenase type 2 inhibitors (e.g., celecoxib);
angiogenesis inhibiting agents such as VEGFR and TIE-2 inhibitors; growth factor
function inhibitors such as inhibitors of hepatocyte growth factor; erb-B2, erb-B4,
epidermal growth factor receptor (e.g., Iressa and Tarceva), platelet derived growth
factor receptor, vascular endothelial growth factor receptor and TIE-2; other tyrosine
kinase inhibitors in addition to those described in the present invention; and other
serine/threonine kinase inhibitors in addition to those described in the present

invention.

The most commonly used drug moiety is selected from paclitaxel,

camptothecin, etoposide, doxorubicin, bohemine, methotrexate and podophyllotoxin.

Representative compounds for use in the therapeutic methods and

pharmaceutical compositions described herein include compounds selected from:

HQ , F £ £ F
mo '
O 11

O

o _.\—-{O o
HN— HO—N—Q /)\NH2 , HN— 'sF@—NH-( /)\NHQ ,

o} Cpd 1 o) Cpd 7



HN-S NH- -
2006/ 042215 PCT/ US2005/ 036396 30 F /
w2006/ 0 NN O HO H N -

F I

NH OCpd 11 OCpd 18 N2 FHOF I/ F 50 ONNO NN
O OHNOHNN~NH2 OH2ZN HES NNH -, ~NH CN2 O
Cpd 19 0Cpd 17\-OFFFF OOONNOONNO HNS
NH ~/ N~-NH2 S NH 1 ~NH2_ O Cpd 8 CN~~( O Cpd 16 N5 H
0O O~FFFF -0O0 OO0 0O NNO HNS NH NH2
NS NH- ~NH2 O Cpd d OCpd 9 H - .
HoN O HO o)
g 49 N-NO
HN— §—©«NH—( /)\NHz HoN  HN-S NH—(N/)\NHZ
' o} Cpd 2 ’ O Cpd 13 ’
E F
o) 0 o)
. o) N—N
HO/U\/O\/\O/\/O\/U\N_:E'} NH%N/)\NH
Ho Cpd 12
F
\—( 9 N-N" O NP o) N—-N" O
3 I 4 )\ 6] R N
o} Cpdi14 o} Cpd 15
N, Fo\
¢ N F 0 F
NN O "o o
9 o 0 0 0
0 Cpd 4 0 de3
F
HiC—N N O ] N/ O "
TN —\_4 0 0 0
I N
HN—S NH—Q /)\NHQ HN— Isl,‘<;»r\m—k /)\NHZ
0o Cpd 5 o} Cpd 6

| NH2 HNS NH,/ N-NH2 0 Cpd 5 0 Cpd 6 WO

/| FF OO0O

S H~ N~ NH 2 H\NeEINIS2005/036396



FFO ONNOOHNSHN ~N~NH O- O Cpd 10 O WO

2006/ 042215 PCT/ US2005/ 036396 3'1 The conpounds in
weacowrdzxise wWith this invention nay be prepar edCURISE®35/036396

the reaction routes and synthesis schenes as

descri bed bel ow, enploying thgytechni ques avail able

in the art, using starting materials that are readily

avai |l abl e.. Scheme A 5 In general, the process for

preparing a conpound of For (1) conprises the

steps of a. reacting a co pf Formula Al with a

conpound of Fornmula A2 to phHepare a corrpound of F F

Forgula A} Q 'y~ PCGb PGy /b A2dRa Ra Al PGa

M /Al conpoun ey i a PGa—N ©
@'E:ftable pr@e%ﬂ@?@u—g\mg? oy, a Ran-sH NH—(H/)\NHZ ,

l'i nking group portioncgd a Qa sui tabI e réﬁct NG U
portion; wherein the Formula A2 conpound conprises a

Q@ suitabl e reaction group portion and a PGb suitable
protecting group portion; wherein the Fornmula A3

conpound conprises a P&xsuitable protecting group

portion, 15 a Ra suit g I|nk| ng group portion and

Qa suitabl e reactiorF'grgup por ({)on wherein the Rag F
Iw group further iRgorporaties cergain portions of

t he angyd reactN-oh droups &S od@ct of the N—N

r eact ||—[N+S%)®aﬂ&4 g conp )\
into a cgnp Ed\'nul a A4 é (J]?gi NHp
PGa A4 20 vvherel e Formul a A4 conpoun conpr

PGa suitable protecting group portion,

o F F E F
)—\_/{O N—-N~ O 0
O (I? - H O N—N

Sl NH- P, A i
o) Cpd 8 NN o) Cpd 16
H O
F
o) F E E
_\_O\_<O o N=N 0 0 o

- o)

U U I

HN_&SI) nH /)\NHZ ’\)J\H R NH_{ /)\NHz ,and
Cpd 9 o Cpd 20
F

F O—
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a Ra suitable linking group portion and a Qc suitable
reaction group portion; WO 2006/ 042215

wWOCTIeE2085/ 036396 32 c. reacting a conpound BET/US2005/036396

Forrmula A5 with a conpound of Fornula A4 to prepare a
conmpound of Fornmula A6; R31 Rl HN,S X IR ¢

PGa, RNl SO X | Ri 1/~Rai~1ONNQPGa/A4aO
NNQ- 31"'"" RX2 H~", %

A5 H Abe HonwoumdSalﬁsﬁcs?W ‘é(lt d dmﬁf‘dm&fl f#@f |pgep,@\ge using the

FeaFP 918 %ﬁl@? ?ﬁ'cggyn%esgogcgglln?ss ﬁéx I)ies/cfi%e@%%lov}:’ @%l'\‘ilé')\}hh%'ﬂfé Rthniques

B dilableRa th &t NsMg_sNrtﬁhgmA&nhl’sHEat afe fehdily-andilebld. 5
wherein the _Fornul a (1) conmpound R3 group incorporat %h
certain portions of the Ra linking group as a prodqu eme A

of the react. 156, il

pr oceglﬂugg ?I%lr ﬁ} r%eg%er a‘? e%th @g(}; nanh F}é)y m]dlfa% Gomprises the
geppefinds of Fornula A3 incl udes. 0O O CI~ 00 Rk OH

RO Et 3N, THF To a nitrogen purged flask was added THF,

car boxylic aci d and Ft
. '@ and I§ASHAE Gy ICOBRPELY, Bg '%ont}]-lquA\}nV; gag g\é\giplgrgﬂogjﬁotn%uﬂ A2 to
CAfter

prepare a compound of Formula A3;

- PGb PGb
Qp I
PGa~. - A2 Ra
2 A1 > PGS a3
wherein the Formula A1 compound comprises a PG, suitable protecting group portion,

a R, suitable linking group portion and a Q, suitable reaction group portion;

wherein the Formula A2 compound comprises a Qp suitable reaction group portion and

a PG, suitable protecting group portion;

wherein the Formula A3 compound comprises a PG, suitable protecting group portion,
a R, suitable linking group portion and a Q, suitable reaction group portion;
wherein the R, linking group further incorporates certain portions of the Q, and

Qp reaction groups as a product of the reaction;
b. transforming a compound of Formula A3 into a compound of Formula A4,

o \
/Ra Ra
PGy a3 — > PGy a4

wherein the Formula A4 compound comprises a PG, suitable protecting group portion,

a R, suitable linking group portion and a Q. suitable reaction group portion;
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15

nitr gedflgtgk was adged

4-[ %2 an %( 2N6Nd| ol uop@be’négyl ) - 1H- \% J\p

11,2, 4% nesul f onanj dx; ( r,\p_d/\ar,gi
?i bad

addition the mxture was stirred at 0 Cfor 1 hr, then
filtered and the precipitate was 15 washed with THE

woheosfoudis at e was concentrated and the product Pmsmmemm%

qui ckly w thout any purification. Scheme C In
general, the process for prepaking a conpound of
Formula (1) conprises the steps of WO 2006/ 042215
PCT/ US2005/ 036396 eC| ficall

6 ocedtAEE aﬁomeu'gcgﬂfg'?oéﬂu Sl 4 Eialing of Fgpmnta A4 o

conpo &fA3rhimealAgies the steps: Mre
'#?%EIII cgrﬁg&}ﬂd I

speci e procedure for the generati on of
prodr ug conpounds of Formula (I) includes the steps::

. '~FOROO0I/SO FNQ -N>--N 3H2NSl N- N
NN N OHNON W THF, KOSBu maas\H , Jo a

as des Hn NWD 0572465 and THE Th 2 m xt gy e Ma N Ry

cool ed to O C and potassiumtert- butoxide vvé added

4000y g D L XG0,

dropwi se. The stirring was continued for 30 mn, then
t he mxtLﬁ'se was vvarmed to roomtenperd?eure (rt) and

st ira,ed /qye [ Af teg, concentrati q@,,pt he residue g

was puﬁafl fI ash chtomat ogr apts” e X1knovvn or
commer ci aPly ﬂ\abl;\e- ic or acycl i, trine
asymetric a to"Th_(Te ski I I _g‘SN)\

art may be OHpr é‘par P45 additi onalecorrpoH N—R,

whi ch are repre ent ative of the scope of the( resent
i nvention. The_follow ng exanples are set forth t

1"t heviir s BRRig (b FORRMIIA v @RED Gl OmgRTS BieHpottions of the
Iﬁtlﬁp‘ﬁ@dgﬁﬁ aShe kﬂcﬂlc{ﬁtt?&%a&ﬁﬁﬁt rued to limt in any

ent on set forth in the clainms which
foI | ow thereafter. Exanple 1 Scheme B
More specifically, the procedure for the generation of mixed anhydride

compounds of Formula A3 includes:
0]

X - . Riofkg

R "OH
EtgN, THF
To a nitrogen purged flask was added THF, carboxylic acid and EtzN. The
mixture was cooled to 0 °C and pivaloyl chloride in THF was added dropwise. After
addition the mixture was stirred at 0 °C for 1 hr, then filtered and the precipitate was
washed with THF. The filtrate was concentrated and the product was used quickly

without any purification.
Scheme C

In general, the process for preparing a compound of Formula (I) comprises the

steps of
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4-{4-[5-am no-1-(2, 6-difluoro-benzoyl)-1H[1,2,4]triaz

WolR26®/043118m no] - benzenesul f onyl am no} - 4- 0xo- buPETiUS2005/036396

acid (Cpd 1) To a nitrogen purged flask was added
4-[5-am no-1-(2, 6- dlfluorobenzzayl) 1H
[1,2,4]triazol -3-yl am no] - benzenesul f onam de Conpound

| 0.10 g, 0,25 d
vv:s( c%?régsﬁeﬁlfﬁa&yaﬁ%g d’g{’lcfggfezl Eqrg ]i?et g ?rggglgeng( il u%ae anhydride
E?mg dé 89 Rk UI RB1udes thelklepyas added dropwi se.

tion the mxture was stirred at O C for

S L, (P S e s

‘iioﬁﬁwaif)mﬁﬁ&ssthé%pi‘g was continued for 30 mn, then
he m xt'ure was warned to rt and stirred overnight. A

etic acid was added, then the mi xtuy

was concen yed. The resbdu® was purified by fIa 3

chr.ongt ogr aphy \_sh! i ca gel, Cl2: I\/EO-V% F 0

afiQ;rg e fesifred produc (%9 , 31% as & e N-N

Spf,NG. 5 N >if319|0 NFZ, CDBCD) 8 7. 70N 2 7/@3FNH2
2 H, THFIXqBy 2 H), [2.41

: N(
H; M5 (ES) mz: 493 (MH)+. Exanple 2 1

N-(2-am no-acetyl)-4- [5-amno- | -(2,

6-difl b
1.2, A F PSR PR e A armingr (e figygroppnnoy- 18-
EE@Q Af]ltrra‘z()l yHn@h6)-bekRemRulbrangds he (Ime)gﬁft-dan hygr i ddbscnbed in

formtion pfocedure, 2.9 g (100 % of mpound 2a

FWORAE2057840Nand iHE, ut%@w@@nw@ cpeled etO(% 6 gd patagsium. tert-

B ?ﬁ?@gi Rdded Cﬁﬁéﬂ*’l@% '63%&1@%%)%%@5‘% 'T%nriréd at 0,°C for 11,

I'tﬂle:n 4 n%ed Biihyelride iidTHAL wédSadded RopWyise.1 ThO étﬂ*,rmg V. cohtmued for
FOHNNF_ BOCNHS N O11- ONN

W v, tthes) {he RIS MO8 TSN (TR éﬁm@ra@ﬁﬁé &Hé sigred overnight

ol @%Cen“i‘%‘f/%‘@ SR resEp iR phtncd o aﬂ‘ﬁ?"“”i? Mazol -3

-yl am no] - benzenesul f ona

mol ) , Ot dOMFImef e?OtmIBE’ng‘hg’d @va(lfrg%u cychc At acycﬁc sy1§metnc or

asymmetric anhydrides known to those skilled in the art may be used to prepare

additional compounds which are representative of the scope of the present invention.

The following examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construed to limit in any way the

invention set forth in the claims which follow thereafter.

Example 1
4-{4-[5-amino-1-(2,6-difluoro-benzoyl)-1H-[1,2,4]triazol-3-

ylamino]-benzenesulfonylamino }-4-oxo-butyric acid (Cpd 1)

To a nitrogen purged flask was added 4-[5-amino-1-(2,6-difluorobenzoyl)-1H-
[1,2,4]triazol-3-ylamino]-benzenesulfonamide Compound la (0.10 g, 0.25 mmol) and
THF (10 mL). The mixture was cooled to 0 °C and potassium tert-butoxide (0.28 mL,
1.0 M solution in THF) was added dropwise. After addition the mixture was stirred at

0 °C for 1 hr, then succinic anhydride (28 mg in 5 mL THF, 0.28 mmol) was added
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m., 1.OMsolution in THF) and Conpound 2a (1.2 g in 10
mL THF, 4.6 nmmol). 1H 20 NWMR (300 MHz, DMSO) 8 9.58

wO06R4 s 7.92 (br s, 2 H, 7.69 (p, 1 H, 7. MT(UdzooB/osﬁs%

H, 7.30(m 4 H, 3.15 (d, 2 H, 1.31 (s, 9 H; M
(ESI) mz: 550 (M+H)+. Conpound 2b (0.20 g, 0.36 nmmol)
was suspended in CH2C12 (40 nL) and MOH (1.0 nl) was
added dropwi se, then the m xture was stkrred

dmmseg hThe stirrigg WaseSORENEESHO8 50 RiNe thenptheymix(psg wag gegmed to 1t

Y L

Ebﬁdehg%tg@n 'f}16226ﬂdL(e36)%S cpggﬁa% ls;gl ﬂash/as;hlggm(m;ga}fm (dikca gel,
€Hh§(lg(MeOﬂ/&|¥ twaf{@rd(t{he dg'si]:q)d }gI@’dl:}Ci (?é ’m&'%%) % g thl}'_t%’ssolid 'H

i\rrﬁdg)(gggﬁ’ﬁ/gfl %1%;5552)""%7;‘7"68%1?0 ) ¥ 53 frpﬂgf P, 2 1), 7.15 (t, 2 H),

b, 421 (ﬁl& 4 Y QIS SESTY i 493] GMNH)".
[ 2- (2- met hoxy- et hoxy) - acetyl ] - benzenesul f onam de (Cpd
3) OO 3a Using the mxed@ lri de fornmation

procedure, 3.2 g (100 % o nd 10 3a was

ener at ed t GELILS- 0
gnd pi val (1)\{/ ChIor 8@ %?3%1@5&)01()@6 o %ﬁidli&/l—éﬁ'I 9
CDCC13) 8 4.[2B A]8jazal- Hylmﬂnm%qmnmumpnanﬁd@&m@) 3 H,

1.23 (s,- 9 H. Using the prodrug formation procedure,
130 ng (11 %9 of Conpound 3 was forjped from
4-[5-amno-l-(2,6-diflmq§9ﬂ2€f [1,2,4]triazol -3
-yl am no] - 15 benzenesul f gpami!de nmpound la (1.0 Q)
and Compound 3a (0.65 Q) 00 WMHz, CD3CD) 8
7.78 (d, 2 H, 768(p,1H)2a750(d,2H), 7.16 (t,
2 H, 396(3 3 H, 359(t2H) 3.52 (t, 2 H,

2 [32 &?ﬁl%thq nuX('\e/g aslgyé]\)llc}qn{%?lg?%gﬂ 5 &'Z.Eifcf{febe%gof Fompdund‘

% 2 @490l r’ﬁledzﬁom N—tert-butoxycarbonyl%lycme (2.0 g, 11.4 mmol) and pivaloyl
yl'am no -N-(2-tetrazol -1-yl - ace - benzenesul f onam de

(cBhtide4) .55 mum 5Nl THA, NJ2\4~111®101) H NMR (300 MHz, CDCl3) 6 4.95 (br
s, 1 H), 4.01 (brs, 2 H), 1.45 (s, 9 H), 1.29 (s, 9 H). :

2b

Using the prodrug formation procedure, Compound 2b (250 mg, 15%) was
generated  from 4-[5-amino-1-(2,6-difluorobenzoyl)-1H-[1,2,4]triazol-3-ylamino]-
benzenesulfonamide Compound 1a (1.5 g, 3.8 mmol), potassium tert-butoxide (4.2
mL, 1.0M solution in THF) and Compound 2a (1.2 g in 10 mL THF, 4.6 mmol). 'H
NMR (300 MHz, DMSO) & 9.58 (s, 2 H), 7.92 (br s, 2 H), 7.69 (p, 1 H), 7.47 (d, 2 H),
7.30 (m, 4 H), 3.15 (d, 2 H), 1.31 (s, 9 H); MS (ESD) m/z: 550 (M+H)*.

Compound 2b (0.20 g, 0.36 mmol) was suspended in CHCl, (40 mlL) and
MsOH (1.0 mL) was added dropwise, then the mixture was stirred overnight. After

being concentrated, EtOAc was added to precipitate the desired product, which was
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O O 4a WD 2006/ 042215 PCT/ US2005/ 036396 36 Using the
m xed anhydride formation procedure, 1.6 g (96 % of

wa@anpodrxs4a was generated fromtetraazol yl aceCTtwsamsd36396

(1.0 g) and pival oyl chloride (1 0 g. 1H NWR (300
MHz, CDCC13) 8 8.90 (s, 1 H),35.45 (s, 2 H), 1.21 (s,
9 H. Using the prodrug formation procedure, 120 ny

i iS5 17 o s o o

Jcﬁg(c%)gs '7%0@ §%hg§mg] r%@gg@bﬁ ﬁ?ﬁf@N zrgggpglwdz H), 2.75

2,005 18); M95E$I$m/zl456)(M-ﬁH)65 (m 3 H) 7.25 (d 2 H,
7.12 (t, 2 H, 515 (s, 2 H, 3.96 (s, 3 H; M (ESI)
mz: 503 (MtH)+. Exanple 5 id - am no- |
-(2,6-difluoro-benzoyl)-1H ]Jtriazol - 3-

ylam no] - N-} i dﬂHﬂ% Bd@ﬂlﬁ’@rb%hibyl) Yﬂ{)[iﬂrﬂﬁia@BNi&]
benzenesul f o Usi ng the nmi xed
anhydr i d@léxmnnbN - kiﬂ(Zgndhexiyfc@OXﬂ) %t}@] -beggengsulipnamide
Conpound 15 5a was gener at

3- N- et hyl pi peri zi nyl propi ogﬁgdégeti c acid (3.0 g) and
.pivaloyl <chloride (2.36 g). 1H NI\/R( 00 WHz, CDC13) 8

2.75(t,2|—|),265(o©/l:1) B- 2. (m 4 H,
2.25 (s, 3 H, 1.21 ( 0 ng the prodrug
formati on procedure, 190 ngy (1403/() ©f Conmpound 5 was
formed from

4-[5-am no-1-(2, 6- dlfluorobenzoyl) 1H[1, 2, 4]tr|azol 3

ChmpoUlENE B Gl RRAEIOBr °“D%§ 7 (@ gt Compound
}(fa was ?}:nergte@cfrc(n}i’ r2-(%m8th'69yetﬂox§/&)céﬁc aéid"d)z,o g) Bl ﬁﬂalog'l chloride

((tlr98$g) hHI-})TMRZ(SBO NiHz, QDIEI)Cls)ZS 435((s, 2 BI),L& 75 K@ (439 B-35 (s, 3 H),
mz: 549 (M+H) + Exanple 6 25

aL25aftitho- | - (2, 6-di f | uor o- benzoyl ) - 1H-[ 1, 2, 4] tri azol -

3-

y| ami nG}inptihe prtidmeg forinativm precedurp| 130G e de®|of drapparad 3 was
(f%?rged 6) from 4-[5-amino-1-(2,6-difluorobenzoyl)-1H-[1,2,4]triazol-3-ylamino]-
benzenesulfonamide Compound 1a (1.0 g) and Compound 3a (0.65 g). '"H NMR (300
MHz, CD;0D) § 7.78 (d, 2 H), 7.68 (p, 1 H), 7.50 (d, 2 H), 7.16 (t, 2 H), 3.96 (s, 3 H),

3.59 (t, 2 H), 3.52 (t, 2 H), 3.35 (s, 3 H); MS (ESI) m/z: 509 (M+H)".

Example 4
4-[5-amino-1-(2,6-difluoro-benzoyl)-1H-[1,2,4]triazol-3-
ylamino]-N-(2-tetrazol-1-yl-acetyl)-benzenesulfonamide (Cpd
4)

N’N
N/ W"

4a
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WD 2006/ 042215 PCT/ US2005/ 036396 ~7 N "-r OO O 6a
Usi ng the m xed anhydride formation procedure, 9.1 g

w0 2806¥i20f Conpound 6a was generated from PCT/US2005/036396

N, N-di met hyl gl ycine (5.12 g) and pival oyl chloride
(6.73 g). 1H NWR (300 MHz, G&C13) S 3.30 (s, 2 H),
f2.35 (s, 6 H, 1.21 (s, 9 H. 5 Using the prodrug
orme S*nlg&ﬁ? 3&%&{1 an%ydr]ige fonHlat(lon pl@cg(.fluré hf 8 g%@ @r)uoq d@ﬁpound 4a

forms

F%eﬁ@aﬁﬁ‘fro&zteﬁaﬁoi}hé&ﬁ@ benrz PMI.) )g) ldrid| %)leoﬂ thlofdol(1.8 g). 'H
m no] - benzenesulf onam de npound | a and Conpound

WRQB(&IVMJJZ CDECCRFS 8.900s, NHD), 54DM5®H8 19266.98)- 1 H),

7.90 (br s, 2 H, 7.70 (p, 1 H, 7.55 (d, 2 H, 7.35

( m 4[]"%{; ths- fﬁ’@dr{lg’foﬁﬁﬂbn ﬁ(ﬁ%@gﬁs 126 nkd (ld\@)éﬂ;ﬂv@as Fo#aed from
- - no_

M-[@%ﬂﬁﬂd—llf—@@dlﬁlﬂbﬂ]ﬁ)ﬂ@}’))= I Z,ﬂ]tzlazlqlt}y]@g@mo]g:enzenesulfonarmde

yl am no 3- no olin I

Goamwoupdpa (1 e Coperernd fa (658} MM FROIRE. biGP8o.0s G
f f r r .%. 65 (109G f

%ori_ﬁ%gudr? ?OH&Z% gr}g)fzgqf(rgozm %ng))jr phgsl ?2%/%%?2&?’0%?2: MS (ESD

Az 503IMNE ) and pi val oyl chloride (1.05 g). 1H NWR

(300 MHz, CDC13) 8 3.68 (m 4H), 2.75 (t, 2 H, 2.65

(t, 2 H, 2245 (m 4 H), Exddoles 9 H. Using.the

prodrug fornmation procedure, ’[E ng (9.6 %9 of Conpound

7 was 20 f@[ﬂfﬁ%ﬂotp ,6-difluoro-benzoyl)-1H-[1,2,4]triazol-3-
4-[5-amno-1-(2,6 Iuorobenzoyl)-lH—[l24]tr|azol 3

a;| ani ng] ; btﬂgzrgzsﬁsh)ﬁﬂﬁﬂrmﬂué papsgzRm yl)-aropionylly)  and
nmpoun a DV
(s, 1 H, 7.90 (brgsbe’%eﬂwﬁ‘f(‘%ﬂ 6%5?—0 968 ?d?sz

(H),;ﬁl)s(dzH)725(tJ .48 2. 65
m , 2.35 (m 4 ES 5 MEH) +. WD
2006/ 042215 PCT/ uszoo?}‘ g ( H)

Using the mixed anhydride formation procedure, 4.38 g (98 %) of Compound

5a was generated from 3-N-methylpiperizinylpropionic acetic acid (3.0 g) and pivaloyl'
chloride (2.36 g). "H NMR (300 MHz, CDCl3) 8 2.75 (t, 2 H), 2.65 (t, 2 H), 2.60-2.40
(m, 4 H), 2.25 (s, 3 H), 1.21 (s, 9 H).

Using the prodrug formation procedure, 190 mg (14 %) of Compound 5 was
formed from 4-[5—amino-1-(2,6-diﬂuorobenzoy1)-1H-[1,é,4]triazol-3—y1arrﬁno]—
benzenesulfonamide Compound 1a and Compoimd 5a (0.78 g). 'H NMR (300 MHz,
DMSO) 8 9.80 (s, 2 H), 8.00 (br s, 2 H), 7.70 (p, 1 H), 7.55 (d, 2 H), 7.41(d,2 H), 7.30
t, 2 H), 2.65 (t, 2 H), 2.38 (br s, 4 H), 2.20 (t, 2 H), 2.15 (s, 3 H); MS (ESI) m/z: 549
(M+H)".

Example 6
4-[5-amino-1-(2,6-difluoro-benzoyl)-1H-[1,2,4]triazol-3-
ylamino]-N-(2-dimethylamino-acetyl)-benzenesulfonamide (Cpd

6
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38 Exanmple 8 4- { 4-[5-am no- |
-(2,6-difluoro-benzoyl)-1 H[ 1,2,4]triazol -3-

wehetsioazdis benzenesul f onyl am no} - 4- oxo- but yri ¢ BCTAIS2005/036396

ethyl ester (Cpd 8) 5 To a nitrogen purged fl ask was
added 4-[5-am no-I-(2, 6-difl ugyobenzoyl)-1H
[1,2,4]triazol -3-yl am no] - benzenesul f onam de Conpound
la (1.0 g, 2.5 mol) and THE (100, nL). The m xture
was cooled to 0O C and pcKassn U@ﬁbbut oxide (2.8 ni,
1.0 Msolu in THF) was dr se. After addition
the m xture was stlrred at OoC 1 hr, then ethyl
4-chl or o- 4- oxobutyrate (0. 46 %ai n 10 nL THF, 2.8 mmol)
was 10 added dropwi se. The stirring was conti nued for

30 mn, then the mxture was warned to rt and stirred
over nilshtg thAfrmmd Mélydgd@@ﬁ@éh@lt Hltoéﬁldur@,hg L& Cf/’@boﬁ,\ggmpound 6a

bt eppSiniea rem 1y SR R HORL TP o Bl %R chlorids 673 ). 'H
;%74121 (%@6@42@5 @@@135 533@(5 ) rgguz 3‘51\(8 6 31@01 Mlzs, 9@1)3@) b

'(1t 252 lngzﬂ'ﬁ) progigtig g%}_r'{agg} )pr%eéﬁreé% rﬁﬁ_ii)lgj%g thl% ﬂi%%rug was

JodnsaamicRpn | - (2.[Sdiihd-uqe 6-difteaoyénzoybtIH-[1,2 4]tr1azol 3-ylamino]-
1,2,4]triazol -3- ylam no]-

Depznea fenamide, Cemnesag) l%tm@mm@gﬁa §0.57 g). 'H NMR (300 MHz,

ISEP RN Sk oS ERoa . 1o by S 4 1)

165 a8 H)eN @tSIfimf4: aBD (M+H)"
g?@ﬁeu?ﬁ%%et g}%xy}_g)t hox$3 agetl c ac(:l d (2.00 g) and

pi val oyl chloride (1.49 g)E & wR(BOO MHz, CDCl13) 6

4.27 (s, 2 H), 378(t 369(t J

6.9 Hz, 2 _Jd o=
o 5 L%{s —2326 dégu% Ebeﬁgofd)zkﬁh([l 2%{;&%;&1‘3

the pr odrylgnﬁrmwm-mrpmbme@w prppmﬂgl)r@nze‘rﬁsmmﬁnnde
Compound 9 was formed from

4-[ 5-am no-1-(2, 6- dlfluorobéﬁfgg) 1H[1,2,4]triazol -3
-yl am no] - benzenesul f onam de Conpound la (2.0 g) and
Conmpound 9a (1.6 g). m—Nl\/Rﬂ 2006/ 042215

PCT/ US2005/ 036396 ~9Q_ | o

7a

Using the mixed anhydride formation procedure, 1.9 g (100 %) of Compound
7a was generated from morpholinylpropionic acid (1.25 g) and pivaloyl chloride (1.05
g). 'HNMR (300 MHz, CDCls) § 3.68 (m, 4 H), 2.75 (t, 2 H), 2.65 (t, 2 H), 2.45 (m, 4
H), 1.21 (s, 9 H).

Using the prodrug formation procedure, 120 mg (9.6 %)of Compound 7 was
formed from 4-[5-amino-1-(2,6-difluorobenzoyl)-1H-[1,2,4]triazol-3-ylamino]-
benzenesulfonamide Compound 1a (1.0 g) and Compound 7a (0.74 g). '"H NMR (300
MHz, DMSO) § 9.95 (s, 1 H), 7.90 (br s, 2 H), 7.70 (p, 1 H), 7.60 (d, 2 H), 7.45 (d, 2
H), 7.25 (t, 2 H), 3.48 (s, 4 H), 2.65 (m, 2 H), 2.35 (m, 4 H); MS (ESI) m/z: 536
M+H)*.
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-Compound

MHz, Acetone) 8 11.13 (br s, 1 H), 9.20 (br s, 2 H),
7.80 (p, J = 6.9 Hz, H), 771(d,J = 7.0 Hz, 2 H),
W 2606/002215) = 7.0 Hz, H, 7.29 (t, J = 7.0 HpCTASEY05/036396
4 .

1

2 H),

6.33 (br s, 2 H, 4.30 (s, 2 H, 3.86 (t, J = 6.9 Hz,

2 H, 3.75 (t, J =7.0 Hz, 2 4§, 3.60 (t, J = 6.9 Hz,
H. 3.48 (t, J = 7.0 Hz), 3.21. (s, 3 H: N8 (ESI)

z: 555 (MtH)+. 5 Exanple_10

[2 (2, 6-di f| uor o- benzoy! EX80PIE & | f aoy| - phenyl ani no

V20 ri de G- Easping: b 6-9iu0raRERy Vel ky Dtk - ac
or ocedur & adPAerRAGUUDRARIBT O BATRE L8 el et
szrSn am no-1-(2,6-difl uorobéﬁgig)l) 1H[1,2,4]triazol -3

-yl ammpo] Bmke’??ﬁ %ﬂ%%ﬁl ﬁ%ﬁﬁx&lﬁdﬁgggqq%ﬂkﬂﬂngge(??nglfﬂbr@@ﬂzoyl) 1H-
Z[(D,ZZ@tr(abdsl $y1aﬂmﬂﬂ)]~bem@®s(lltﬁ(ma9udel qunpoun@ 313( al OJg,-Z §.mmol) and

,ZE{F l(leQ)mL)7 ’é}@a %Wftuge w&s (r'_ﬁo?e oé)ﬂ? de Bota réq‘?_rl% 'E)uté)xi%e(b 8 mL,

31 ) sc(lﬁ in 7 Hﬁ)) w§s|»_|) eﬁtdro fse. FAQ‘[{:?&%dl%iOIZ')heSIﬁD@&e(MS stirred at 0
e - am

°C( for 8- hn fhleu @md Hedd@l}bl-‘) oacplnnlﬁyratez(oxﬂptg ma mIgTHF, 2.8 mmol) was

(@g%ﬂ ﬁr W-?Sgn glel}qe@ i o %S{)nl&no ?? e%{}ﬂé it was warmed

40 [Parfimsin@ed ox(e?m@h\dl Aft%dhb@&i@yﬂlt}atéd'l-the res1due was pur1f1ed by flash
2,4]triazol - 3-yl am no] - benzenesul f onam

Idﬂf%tﬁatogr@phﬁ(sﬂlqmﬁeﬂ ) CHofel:MaPHAH) (to eﬁolfﬁ_l)he d?ﬁéedrﬁ’rﬁfhﬂﬁi 4200 mg,

T bl SO g8 o

aﬂ% td, QfH)t ha snt, %t gy, e Qtfgr B8d (a2 H) 2C71f@r21:1)h1 25 (t, 2 H); MS
then gl utaric anhydrlde 9 gin 10 nL THF, 6.
rfﬁﬁ[[))mmaé?-hﬁdeﬂ) dropwi se. The stirring was cont| nued

for 30 mn, then the mxture was warned to rt and

stirred overnight. A few difasmpd9acetic acid was

added, then the mi xture was 25 concentrated. The

resi due was4{psuaidin@d-(Ry-diflasdo- mhzmrrhﬂﬁdﬂdpﬁgtia(zsl -Bi ca

gel, CH2C12: MeCH 8: 2 to afford the de ﬁ Br duct
Conpound 11 Yiasrgohdy: {ZB-mghogy-ehorylset thoCWH-

300 MHz, CD3CD) 8 7. , 2 7 68
(1 PO )J bégzén‘ésuléonanﬂdeo(c?é 92 H) (m

2 H, 2.36 (t, J = 6.8 Hz, 2H), (t 68H22
H: M (ESI) mfz: 493 (MrH)+. WO oo Oéﬁilé |

2
m
N-

PCT/ US2005/ 036396 40/@(\&?@#@/1\2/ 0
9a

Using the mixed anhydride formation procedure, 2.7 g (92 %) of Compound 9a
was generated from 2-2-methoxyethoxyethoxy acetic acid (2.00 g) and pivaloyl
chloride (1.49 g). 'H NMR (300 MHz, CDCls) 8 4.27 (s, 2 H), 3.78 (t, /= 7.0 Hz, 2
H), 3.69 (t, J = 6.9 Hz, 2 H), 3.66 (t, J = 7.0 Hz, 2 H), 3.58 (t, J = 7.0 Hz, 2 H), 3.37 (s,
3 H), 1.24 (s, 9 H). ‘

Using the prodrug formation procedure, 422 mg (15 %)of Compound 9 was
formed from 4-[5-amino-1-(2,6-difluorobenzoyl)-1H-[1,2,4]triazol-3-ylamino]-
benzenesulfonamide Compound 1a (2.0 g) and Compound 9a (1.6 g). 'H NMR (300
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{ 2-[2-(2- { 4-[5-amino-1-(2,6-difluoro-benzoyl)-1 H|
1,2,4]triazol - 3-ylam no]-benzenesul f onyl am no }

WO 2emwaz2xt hoxy) - et hoxy] - et hoxy}-acetic aci d. 2PENUS2105/036396

(Cpd 12) ~ OO OH 5 12a To a flask was added

-2- (2- car boxynet hoxyet hoxy) et hgxyacetic acid (17.0 g,

76.5 mol ), EDCl (22.0 g, 114.8 mmol), t-BuOH (5.7 ¢

i o Sk bt sl 6kl G S P ed 2 6. §300, %) 771 0. s
S E a30eT o B IO 2 BT, S5l 70112 19833 (B8 21D, 4.0

organi ¢ layér
$€RAFRI S (tdy el M, B R STs, (tmerv @ Biac 21Dy 3166c(t dhd 6thHz, 2 H),

residue was purified by fl r aphy [silica
ge48, (t.oewi7:0 Hmcki2L. (233 %’ésgﬁlg 15%%&5%)(81%[01‘ t he
desi red product

2-(2-tert-but oxycar bonyl meExaonpl é0hoxyet hoxy acetic
acid Conpound 12a. 1H NWMR (300 WMHz, CDC13) 8 4.00

L115H)12b3u§§ (e, r?ailﬂl)qro-:benﬁoylx & (@rsmlfarooxhnhenﬂamm@%
I ng .t
36 g (S1H BRI Eae e §RBT B B ra%%%%% <

. 2-(2-tert-butoxycarbonyl net @t hoxyet hoxy acetic

acid Cbnpound 12a' (3.0 g) and pivaloyl chloride (1.4

1% tk%rﬁroguNHZforr%e} 1ﬂ]§13%1‘ﬁ$6délﬁ%%g4g}%% é?ﬂ( ?)}o&ﬁ@ﬁpéﬁd 10 was
]f ggec( S.frdmH) - E[F-anfhd¥i N2 @-difibSbeRtoyhHNTNFZ2, 4@r12ﬂ)1§82321arnin0]-
WO 2006/ 042215 PCT/ US2005/ 036396 41 Usi n%ﬂtqhe prq

ronrmesdfopmotetoneoiiobs (B0 6o GIrEDgame- 2 FhiUR (300

BB ReothBD10 1023 0ss¢ | B bRRAT Sy F FOUTES (000 %] 0% 240 375 @7
'A/B @me]H b%@Z(anﬁS Ulo‘Hﬁamh{/ga S@%m@upm)lmi @, §=g)0 Had2 H), 3.96
Conpourid 12b (3.3 g)
(s, 2 H), 369(t J=6.9 Hz, 2 H), 3.63 (brs 6 H),3.29 (s, 3 H).
Example 11
5-{4-[5-amino-1-(2,6-difluoro-benzoyl)-1H-[1,2,4]triazol-3-

ylamino]-benzenesulfonylamino }-5-oxo-pentanoic acid (Cpd 11)

To a nitrogen purged flask was added 4-[5-amino-1-(2,6-difluorobenzoyl)-1H-
[1,2,4]triazol—3-y1amino]-benzenesulfohamide Compound 1la (2.0 g, 5.1 mmol) and
THF (200 mL). The mixture was cooled to 0 °C and potassium tert-butoxide (6.1 mL,
1.0 M solu in THF) was added dropwise. After addition the mixture was stirred at 0
°C for 1 hr, then glutaric anhydride (0.69 g in 10 mL THF, 6.0 mmol) was added
dropwise. The stirring was continued for 30 min, then the mixture was warmed to rt
and stirred overnight. A few drops of acetic acid was added, then the mixture was
concentrated. The residue was purified by flash chromatography (silica gel,
CH,Cl,:MeOH/8:2) to afford the desired product Compound 11 (670 mg, 26 %) as a
white solid. "H NMR (300 MHz, CDs0D) & 7.75 (d, J = 7.0 Hz, 2 H), 7.68 (m, 1 H),
7.50 (d, J = 6.9 Hz, 2 H), 7.15 (t, J = 6.9 Hz, 2 H), 2.36 (t, /= 6.8 Hz, 2 H), 1.80 (t, / =
6.8 Hz, 2 H); MS (ESD) m/z: 493 (M+H)".
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MHz, CDC13) 8 8.4
H, 7.55 (p, J

6 (br s, 1 H, 7.78 (d, J =6.9 Hz, 1

=7.0Hz, 1 H, 57.36 (d, J =7.0 Hz,

wa 26960472185 (t, J = 7.0 Hz, 2 H), 5.90 (br s, BCHUS2005/036396
4.20 (s, 2 H, 4.03 (s, 2 H, 3.82 (m 2 H, 3.73 (m '

6 H, 1.45 (s, 9 H). Conpound4d2c (50 ng) was

dissolved in TFA (1 nL) and DCM (1 nlL) and stirred

for 2 hours. The sol vent S I ed in vacuo and the
resi due was washed with %&éﬁg@zafford 56 ngy (96%

T ol 7 ) 35 S
4.26 (s,.2. anﬁﬂo]l&nﬁélels@ifdg%darmao9Q=<:3(05&h(()d§71)-eﬁ.10k|3']_

Exanpl e 13 4-[5-am no- - (2, 6-difluoro-benzoyl)-1 H
[ 1,2, 4]triazol - 3thoxy}-acetic acid.2TFA salt (Cpd 12)

ylam no] - N- ((S) - 2- am no- 3- hydr oxy- propi onyl )- 15
benzenesul f onami de (ij\lja) O 0O OC 13a To a
-B<S
g}ml)

flask was added N-Bo e (309 Qizmml),
PPTS (0.37 g, 1.4 di hydr opyr an (?. 309, 14.6

mol ) and DCM (100 nl). The mixture was stirred at rt
over ni ght, then concentrat ed.'Fhe resi due was

di ssolved in Et OAc, washed 20 with water. The organic

| ayer TwRsfisik wesh Med 2NpSaboxgmaiheryatatadethaxyatétor atid3(19.0 g,

929 f Co d 13a. 1H N 3 \ .
(i3 mina), BOGTATED 85 A4 L isuston BRI {4, 1.5t DYEAR (0.9 &
(f Do) B BCRPLROp], Topdifs Mayred ol ey,
ZoBdentidicdsThs moitne wasdistolyd indIB, thenlbststctadeuitieE{OAs. The

(l_g!)rggn?%%:;’lg( Yo q%g&tegédrg%b\%mf gwgbf’fgclénﬁrgtegi $hd the'tbsidue was
E)C&Hfigé%g% Qéﬁ%ﬁﬁtogﬁ?pgygkige% géll%)@M eNe@HY 93] feafford 17.2 g

ormati on procedur e, of Conpound 13b was
g8h%) af the desioed 1Godps Gr@-teRdufEycargpndmathoxygiheyyethoxy acetic

Caté'idofzérﬂgoénld 14239)H 1\?1\715{'?5’56 MHz, CDCl3) & 4.00 (s, 4 H), 3.75 (m, 8 H), 1.46
(s, 9 H). ‘

0 O O
% O)K/O\/\O/\/O\/U\O)}\g
12b

Using the mixed anhydride formation procedure, 3.6 g (91%) of Compound
12b was generated from 2-(2-tert-butoxycarbonylmethoxy)ethoxyethoxy acetic acid
Compound 12a (3.0 g) and pivaloyl chloride (1.4 g). 'H NMR (300 MHz, CDCls) &
4.30 (s, 2 H), 3.94 (s, 2 H), 3.75 (m, 2 H), 3.70 (m, 6 H), 1.46 (s, 9 H), 1.22 (s, 9 H).

F F
' O O 0
O N—N
0O

12¢



(300 MHz, CDC13) S 5.55 (m1 H), 5.42 (diastereoner,
m 1H, 461 (m 1H, 455 (diastereoner, m 1 H),

wa26/04m13 H), 4.19 (m 1H), 3.93 (m 1 H), 3. 8dT1/US2005/036396
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15

20

25

(di astereonmer, 5 m 1H), 3.65 (d| astereoner, m 1 H),
3.50 (m 1 H, 1.90-1.50 (m #1H, 1.45 (s, 9 H,
1.23 (s, 9 H. FF O_ OO0 NNOOHNSHN " N-NH

ﬁngl %@;gcﬁﬁuééa%éﬁangggdé@ dﬁ?r or hrcl)gr] I(%{%cglpl &ompoundo 12¢ was
%oxl[réedam lj%%ll -( 24?5 %rﬁhé‘ QLo %ediﬂgé(ﬂoberﬁdyf)ll}f—{f‘bh‘]t‘n@idll% Yamino]-

am no 0 benzenesul f onam de Conpound
aﬂdzdﬁemmnadudh%o@omdg;a GlLHgNMR C@m’poum% Cm:gg) HENMR (300

B CRIg ) 8.96 foigsd M 5y = 6ot (L%,l? 55 (oW 5g.0Hz, 1 1),
(f%q)c]d 7 77@}[% 1%) g) & PE7dtl H),s. éo?& Q\@M'ﬂb (s, 2 H), 4.03

i"ast ereoner,
Ks*ﬂﬂ)%@«nﬁmmﬂa(mﬁé&lﬂ) (r5 (8, D). ' 1. 80- 1. 45 (m 6
, 1.40 (s, 9 H. 15 70 ng of Conpound 13c was

b Ssoly dd?ld'\ﬁz! @0 @%ﬁs v eeded. mARA@DCM (1 mL) and

stirring room ature overnight, the sol vent

. vysisred émosz Ghzbursn The lSOlVamde&ShEmQVGQ iivl vecvm endnitishesdidyg ties washed

b8 e SonTohE b5 SR G, cpso
QA4 @; . JL d

77_.%3 QE %{),’:g.§6 .go ’étQHzJZI-ﬁ ‘Pzt'%t 7L eLsz745£Ms _2%,2?%]6(&2}1)

3.90-3.502t0, BEIX ESI) m z: 482 (I\/H—I)+ Exanpl e 14

4-[5-am no- |-(2,6-difluoro-benzoyl)-1H[

1,2,4]triazol - 3- Example 13
yl am no] - N- ((R) - 2- am no- pr opi onyl' ) - benzenesul f onam de

(Cpd 14) Wy E-Q%ﬁ&i 2365d RadioU2200)-08 dezo9 O
'O NHBOC 14a Igg% e 1m xgd a%%%rl g:eig%g; matol on '

procedure, 2. &'lgmi -NA (So2-ampinpulifiroxy-propionyl)-
benzenesulfonamide (Cpd 13)

QI
o 07)\01-1
HBOC
13a-

To a flask was added N-Boc-L-serine (3.0 g, 14.6 mmol), PPTS (0.37 g, 1.47
mmol), dihydropyran (1.23 g, 14.6 mmol) and DCM (100 mL). The mixture was
stirred at rt overnight, then concentrated. - The residue was dissolved in EtOAc, washed
with water. The organic layer was dried over MgSOy, concentrated to afford 3.9 g
(92%) of Compound 13a. 'H NMR (300 MHz, CDCly) 5.58 (m, 1 H), 5.42
(diastereomer, m, 1 H), 4.61 (m, 1 H), 4.59 (diastereomer, m, 1 H), 4.47 (m, 1 H), 4.43
(diastereomer, m, 1 H), 4.15 (m, 1 H), 3.94 (m, 1 H), 3.84 (diastereomer, m, 1 H), 3.65
(diastereomer, m, 1 H), 3.53 (m, 1 H), 1.90-1.46 (m, 6 H), 1.45 (s, 9 H).

QI
o OTJ\OJ\%
HBOC

13b
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1l4a was generated from N-Boc-D-Ala (2.0 g) and
pi val oyl chloride (1.4 g). 1H NVR (300 WHz, CDCl1l3) S

wa 20/04tmss, 1 H), 4.40 (m 1 H), 1.46 (d, J —PGTBISHK))S/,O36396
1.45 (s, 9 H, 51.25(s,9H. FF OO ONNHNS
HN- - ~N~NH2 NHBOC O 14b Using2the prodrug formation
Procedure 470 ng (169 of Conpound 14b was forned
rom

4- | 5- Hhsingothe. ined-ahwriids SumrugyPreceiips, 354 (97)gf Cgmpound
1

kpavgﬂg:ggh rﬁ&azﬁi&f; %ﬁﬁ"%ﬂgﬁ%ﬁ (33( &gmmépld albfl &lﬁol@dcg()l 4ag»d H NMR

;3%@%1&,20%@1375;5 :g (mt]l H), 5.%2 (ﬁga:{tmeomelt—l)m ]7H§24(6di (m] 1=H), 4.55

: , 7. . J = 6. 4,

y@liastgreggle( 41, 13H9.|)4 521 IQ]! I%)‘,rfl 13 (Fb %@ﬁﬁ?&% 11ﬁ% 3%@0@1 astereomer,
) | pent gof

Im’&%i @&QL rreé ?lo 14@355@ ('Yl'lﬁg }slg lv?n?ggggpm\%ﬁ (S o 1),

1I¥@cad)and the resi due vvas washed with EtOAc to :

afford 155 ng (46% of Conpound 14. 1H NWVR (300 MHz,
15 CD30D) 8 7.78 (d, J = 7.0 Hz, 2 H), 7. p, J =

6.9 Hz, 1 H), 7.51 (d, J = 7.0 Hz, 2'H), £t, J =
7.0 Hz, 2 H), 3.85 (q, J:71Hz 1HF 182 (d 3=
(7'5)1 I2-|z 3 H). % (ESI) 466(|\/H—|)+ le 15

- 2- am no- 5-1a
l-(2, 6-d|fluor@-beﬁ)zoy) hHN—k )\NH
[1,2,4]triazol -3-yl ani O(beﬁ)zenesulfonyl ani no
}-1-nethyl -2- oxo-ethyl)-propionggmde 3 TFA salt (Cpd

15) WO 2006/ 042215 PCT/ US2005/036396 44 HOONO

BOCNH O,lSai1 ) :

Using the prodrug formation procedure, 410 mg (12 %) of Compound 13c¢ was
formed from 4-[5-amino-1-(2,6-difluorobenzoyl)-1H-[1 ,2,4]triazol—3—ylamino]—
benzenesulfonamide Compound 1a (2.0 g) and Compound 13b (2.3 g). 'H NMR (300
MHz, CDCl;) & 8.50 (s, 1 H), 7.82 (d, J = 7.0 Hz, 2 H), 7.53 (m, 1 H), 740 (d, J = 6.9
Hz, 2 H), 7.12 (s, 1 H), 7.05 (t, J = 7.0 Hz, 2 H), 5.68 (m, 1 Hj, 4.56 (m, 1 H), 4.50 (m,
1 H), 3.93 (diastereomer, m, 1 H), 3.78 (m, 1 H), 3.74 (m, 1 H), 3.45 (m, 1 H), 1.80-

1.45 (m, 6 H), 1.40 (s, 9 H).

70 mg of Compound 13c was dissolved in MOH and conc. HCl was added.
After stirring at room temperature overnight, the solvent was removed in vacuo and the
residue was washed with EtOAc to afford 39 mg (62%) of the desired product
Compound 13. 'H NMR (300 MHz, CD;0D) & 7.80 (d, J = 7.0 Hz, 2 H), 7.70 (p, J =
6.9 Hz, 1 H), 7.50 (d, J = 7.0 Hz, 2 H), 7.20 (t, J = 7.0 Hz, 2 H), 4.05-3.75 (m, 3 H).
MS (ESI) m/z: 482 (M+H)".

Example 14
4—[5—amino-1-(2,6-diﬂuoro-benzoyl)¥1H-[1,2,4]triazol—3-
ylamino]-N-((R)-2-amino-propionyl)-benzenesulfonamide (Cpd
14)
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‘vvashed Wi th
125 G HWR (300 MHz, CDBCD) 8 7.71 (d, J =7.0 Hz, 2
9

Usi ng the m xed anhydride formation procedure, 3.7 g
(92 %9 of Conpound 15a was generated from

wokBwm42218 a- L- Ala (3.0 g) and pival oyl chl ori #eTU$2@5/036396

g). 1H NWVR (300 Mz, CDC13) S 5.05 (br s, 1 H), 4.60

(m 1 H, 4.20 (m 1H) 1.5 m 15 5 H), 1.22 (s, 9
H. FF 0 HOONNN BOCNH HNS 11 HN-~N~NH2 O 0

4-[5-amno-1-(2,6-difluo -1H[1,2,4]triazol -3
-yl ami no] - benzenesul f onafti de Co und la (3.0 g) and
Conpound 15a (3.3 g). 1HMi#®}300 10 Mz, CD30OD) 81H
NVR (300 Mz, CD3OD) 8 7.68 (d, J—?OHz 2 H, 7.64
(p, J= 6.9 Hz, 1 H), 732(&3_70Hz 2 H. 7.06
(t, 3 =7.0H, 2 H, 4.14 (m H, 3.63 (m ,
1. 30 Usinglthe mxewlqsésﬁ)‘: fmnzatw@aﬂomdn% +2. %&%ﬁﬂggfﬁ%mpound

R RS RIS Q-SSR EE B Al higride (14 o). 'H NMR

SRIOVIGIRL, @@tl@%g@@brlsnlmcwaoaﬂ@1tme1me$d due 6vHz), 135 (s, 9 H),
OAc to afford 116 ng (60% of Conpound

15b Using the prodrug formation procedure 580 ng
-(13% of Conpound 15b was Eor d from

H, 7.65 (p, J =6.9 H, 1 H, 7.46 (d,J = 7.0 Hz, 2
H, 7.14 (t, J =7.0.Hz, 2 H, 4.23 3.83 (m
1H, 1.30 (m 6 H). I\/IS(ESI) nmz: ¢ +.
Exanpl e 16 20

2,4]triazol -

4-[5-am no-1 - di¥ | uobo benzoyl)
@/U\ N

3- ylam no] -
) - pyrrolidine- 2 car bonyl -b nl_(lesmwae (Cpd 16)
WO 2006/ 042215 PCRgo005/ 036396 45 N O BOCO 0

14b

Using the prodrug formation procedure, 470 mg (16%) of Compound 14b was
formed from 4-[5-amino-1-(2,6-difluorobenzoyl)-1H-[1,2,4] tﬁazol-3-ylamino] -
benzenesulfonamide Compound 1a (2.0 g) and Compound 14a (1.7 g). 'H NMR (300
MHz, CD30D) & 7.78 (d, J = 7.0 Hz, 1 H), 7.68 (m, 1 H), 7.52 (d, / =7.0 Hz, 2 H),
7.12 (t, J = 6.9 Hz, 2 H), 4.01 (m, 1 H), 1.32 (s, 9 H), 1.21 (m, 3 H).

Compound 14b (200 mg) was dissolved in mixed solvent of dichloromethane
and TFA and stirred for 1 hr. The solvent was removed in vacuo and the residue was
washed with EtOAc to afford 155 mg (46%) of Compound 14. '"H NMR (300 MHz,
CD;0D) 8 7.78 (d, J= 7.0 Hz, 2 H), 7.65‘ (p,J=6.9 Hz, 1 H), 7.51 (d, J=7.0 Hz, 2’H),
7.15 (t, J = 7.0 Hz, 2 H), 3.85 (q, J = 7.1 Hz, 1 H), 1.42 (d, J = 7.1 Hz, 3 H). MS (ESD
m/z: 466 (M+H)*. ‘

Example 15
(S)-2-amino-N-((S)-2-{4-[5-amino-1-(2,6-difluoro-benzoyl)-1H-
[1,2,4]triazol-3-ylamino]-benzenesulfonylamino } - 1-methyl-2-

oxo-ethyl)-propionamide 3 TFA salt (Cpd 15)
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16a Using the m xed anhydride formation procedure, 2.5
g (91 %9 of Conpound 16a was generated from

wokBwm4221Pro (2.0 g) and pival oyl chloride (1. 2CgUS20BE036396

NVR (300 MHz, CDC13) 8 4.28 (m 1H), 3.75 (m 1 H),
3.50 ((m 1 H, 2225 (m 1 H,42.10 5 (m 1 H), 1.93
(m 1 H, 1.83 (m 1H), 1.42 (s, 9 H, 1.28 (s, 9 H
F?F ONNO HNSHN-~/NN&E NIl o BOC O 16b

Usi ng the prodrug formati\on progedunle, /420 ng (14 9% of
Conpound 16b was fo . O/'U\$ :

4-[ 5-am no-1 - (2, 6-di okgenzayl ) - 1,2,4]triazol -3
-yl am no] - benzenesul f onam de Cgyrpound la (2.0 g) and
Conpound 16a (1.8 g) 1H NMR (300 10 MHz, Acetone) 8

9 15 sng tJ;Be mlpceglzanhycgme Jfonnxytlcgl p{é)ceélrﬁ) 3. ZgééZ ofJ Compound

Zl % gﬁ% It_%ed4lg ‘?‘]1883%% LS‘Al"gU_‘I’ll""‘l(é 4989 {JI{B] Pll’al'(_)gl]e Clﬁmfi’@e (1.5 g). g

SIIRABOC MER, C1HOD,) B5.03as sdnwomec{m A H, M) (smllvatl 50 (m, 15
of dichl oronethane -and TFA and stirred for 1 hr. The

bl V@Rt(s.\BHd).r emoved i n vacuo and the residue was 15

washed with Et QAc, then the TFA salt was e anged to

HCl salt to afford 62 ng (62% of Conpoun 1H NMR

(300 MHz, CD3CD) 8 7.75 (p, J = 6.9 Hz, 70
(d, J =7.0Hz, 2 H, 7.45 (d, J = 7.0 Hz, 7.20
(d,J=6.9Hz,2H)M1( 1 H, 4.0 1 H,
4.08 (m 1 H), _ II4 32 (m
1H. VB (Eg?%ooiﬁ‘ 1™ 462 (%+ g Exgnyp\u'j)é*
(S)-3-am no-4- { 4-[5-am no- : '

(2,6-difluoro-benzoyl)-1 H[ 15b :
1,2,4]triazol -3-yl am no] - benzenesul f onyl am no }

Pé_l_;)xo%%xg%y%:' 31%881%%' ﬂr&% géeﬁﬁl@é@@%ﬁéﬁj%ﬁof Compound 15b was
formed from 4-5- ammo 1 (2 6-difluorobenzoyl)-1H-[1,2,4]triazol-3- ylammo]-
benzenesulfonamide Compound 1a (3.0 g) and Compound 15a (3.3 g). 1H NMR (300
MHz, CD;0D) & '"H NMR (300 MHz, CD;0D) § 7.68 (d, J = 7.0 Hz, 2 H), 7.64 (p, J =
6.9 Hz, 1 H), 7.32 (d, J= 7.0 Hz, 2 H), 7.06 (t, J = 7.0 Hz, 2 H), 4.14 (m, 1 H), 3.63 (m,

1 H), 1.30 (m, 15 H). MS (ESI) m/z: 636 (M+H)".

Compound 15b (200 mg) was dissolved in mixed solvent of dichloromethane
and TFA and stirred for 1 hr. The solvent was removed in vacuo and the residue was
washed with EtOAc to afford 116 mg (60%) of Compound 185. '"H NMR: (300 MHz,
CD30D) §7.71 (d, J = 7.0 Hz, 2 H), 7.65 (p, J = 6.9 Hz, 1 H), 7.46 (d, /= 7.0 Hz, 2
H), 7.14 (t, J = 7.0 Hz, 2 H), 4.23 (m, 1 H), 3.83 (m, 1 H), 1.30 (m, 6 H). MS (ESD
m/z: 537 (M+H)".

Example 16
4—[5—amino-‘1-(2,6-diﬂuoro-benzoyl)-1H—[1,2,4]triazol-3-
ylamino]-N-((S)-pyrrolidine-2-carbonyl)-benzenesulfonamide
(Cpd 16)
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Usi ng the m xed anhydride formation procedure, 3.5 g
(88 % of Conpound 17a was generated from

woRkBwBm401s - Bu- L- Asp (3.0 g) and pival oyl chl or pde/uUS1004/036396

g). 1H NWR (300 MHz, CDCl13) S 5.55 (m 1H), 4.60 (m
1H, 2.88(m 1 H, 2.78 (m43 H, 5 1.40 (s, 18 H),
1.20 (s, 9H. FF 0O OO//NN -Y 11 HNS HN- 1
N~"NH2 ONHBOC O -Tr~ 1 Usi ng the prodrug

formati on procedure, 50 (18% of npound 17b was
formed from N

4-[5-am no-1-(2,6-difluorepedzoyP)-1H[1,2,4]triazol -3
-yl am no] - benzehesul f onani de Conpound la (3.0 g) and
Conpound 17a (3.4 g). 1H NVR®®300 10 MHz, CD3COD) 8
7.75 (d, J =6.8 Hz, 2 H), 7.68 (p, J = 68Hz 1H,

7.45 EUjslng] the Bix@d drihydr?dd-ﬁormﬁ'udrﬂp(ddﬁdule 205 @ ©tt, %P ofHpmpound
4.25 (m 1 2.56

g6p|)waslge319ra(tegi frompfy- éqg@ ES(% O,g/) Z'l.nd G’GYPI m%qr;de ((i.l g). '"H NMR

SPORRARE e Aoal Bl MBS 020 L0, 3 30 T P4 25T 10, 2.0

ECl ! { 1,981, @TOY €$3i(Hh, YADUDA2Y OtHe 128K, AUE).nas 15

washed with Et OAc, then the TFA salt was_exchanged to
HO salt to afford 110 ng (59% of Conpotmd 17. 1H NWR

(300 MHz, CD30OD) 8 7.80 (d, J = 6.9 , 1.78
(p,J:7OHz'1H) 7.50 (d, J:'?OHZ,2H),7.15
(d, J =6.9 H, 2 H, 36(m1 g (m 2 H).
M5 (ESI) m z: 510 Vi +|| Ie 4-15-am no-

| - (2, 6-di fl uoro- en oy @‘Z‘ > 3-

yl am no] - N- pent an enz@nesu fonam e (Cpd 18) WO
2006/ 042215 PCT/ U /036396 44 Conpound 18 was

prepared by the reacti on of 4-[5-am no-I1-(2, 6-

Ul  oneiiae dsoRpsbudor - forobrocsre. 020 ate b oG FERPSIE 16b was

pl%hﬁécis' Ui h - bUt x| Sdﬁm(‘lg 13(@,% ﬁﬁ@ﬂﬁbﬁob@ﬂioy@nﬁ{JI@,Q,M]@Iazéloﬁ?]amino]—
benzenesulfonamide Compound 1a (2.0 g) and Compound 16a (1.8 g). '"H NMR (300
MHz, Acetone) & 9.15 (s, 1 H), 7.79 (p, J = 6.8 Hz, 1 H), 7.75 (d, /= 6.9 Hz, 2 H); 7.72
(d,J=7.0Hz,2 H), 7.25 (t; J=7.0Hz,2 H), 6.41 (br's, 2 H), 4.52 (m, 1 H), 3.55 (m, 2
H), 2.40-1.90 (m, 4 H), 1.40 (brs, 9 H).

Compound 16b (100 mg) was dissolved in mixed solvent of dichloromethane
and TFA and stirred for 1 hr. The solvent was removed in vacuo and the residue was
washed with EtOAc, then the TFA salt-was exchanged to HCI salt to afford 62 mg
(62%) of Compound 16. "H NMR (300 MHz, CDsOD) 8 7.75 (p, J = 6.9 Hz, 1 H), 7.70
(d, J=7.0 Hz, 2 H), 7.45 (d,J = 7.0 Hz, 2 H), 7.20 (d, J = 6.9 Hz, 2 H), 7.71 (m, 1 H),
4.20 (m, 1 H), 4.08 (m, 1 H), 4.68 (m, 2 H), 4.59 (m, 1 H), 4.32 (m, 1 H). MS (ESI)
m/z: 492 (M+H)*.

Example 17
(S)-3-amino-4-{4-[5-amino-1-(2,6-difluoro-benzoyl)-1H-
[1,2,4]triazol-3-ylamino]-benzenesulfonylamino }-4-oxo-butyric

acid (Cpd 17)
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tenperature in anhydrous tetrahydrofuran (5 m).
Subsequent addition of valeryl 5 chloride (0.305 nmol,

wQ@@odwi)21and stirring for 16 hours at roomterrpeT/aJlsml)e/036396

and purification by colum chromatography in 5%

met hanol / dichl oronmet hane gayg Conpound 18 in 17%
yield. 1H NVR (400 MHz, DMSO) 8 11.75 (s, 1H), 9.99
(s, 1H), 8.02 (s, 2H), 7.71 ( 1H), 7.65 (d, 2H),

7.49 (d, 2H), 7.35 (t, 2H), 2.1 (tO 2 1.36 (m
SI) mz 479
e194 5-am no-

2H), 1,14 (m 2H), O.
(MrH+), 501 (MtNa+).
| - (2, 6-di fl uoro=benzoyl)-1 [N'iBC’%C4] triazol - 3-
yl am no] - N- but yryl - benzenesul f gagm de (Cpd 19)
Compound 19 was prepared by the reaction of

4-[ 5-am.no

i 11 u TR FoEopred nbychide SYaio, BIOSPar 8GRy g Compound

Y7k QRA et A CRIRAH MIBLE-OM-BR-L-A3p 310 hd phla®yl ¢8lori@B d1.4 ). 'H

pot assiumt-but oxi de i n anhydrous tetrahydrofuran in a
Iﬂ%ﬂlds‘eOMHi,l-CNNR)(B@m ihiz | HDNESO) (08 11H), 7588 &n, 1 H), 2.78 (m, 1 H),
9.99 (s 1}—% 02 (s, 2H), 7.7 (m 1H), 7.65 (d,

A0 (7185 ?O@H?Hh 35 (t. 2H), 2.12 (t, 2H), 1.40

(g, 2H), 0.73 (t, 3H); M5 (ESI) mz 464 ), 487
(M+Na+). Exanple 20 20 ,
4-[5-am no- 1- (2, 6-di fl uoro-benzoyl)-1H [ F

1,2,4]triazol - 3-

yi ani noj - N- pr opi onyl - be zenegul f anam de )
Conmpound 20 m%rﬂxﬁﬂﬁej\pmwfé Nod o
4-[5-amino-1-(2, 6 %)\NHQ

di f I uor obenzoyl ) - 18+ [ RHBOG) ¢ ©i azol - 3-yl ani no] - benzenes
ul f onam de Conpound |a with acetliFe anhydri de, and
pot assi um t - but oxi de i n anhydrous tetrahydrofuran in a

Sz?gz%éﬂhgl}t_lg% px%@r%%rﬁlﬁ@&l Mf%edu%/sﬂo 1%§ 104801 @@r?ﬁ('iﬁnd 17b was

dolymed’ . 48orid, 2Hp[5- a‘l‘mﬁﬁ—lé(ﬂ 6- Quﬂ)iombe@my Ds H$H§£,4]mzol -3-ylamino]-

BerPhissbeasisbamrhind B DA e Comip BT dragf a1 NMR (300

eM@izU@'ij o) %e’y%g@d C%@H‘in@'%{)f’?@m(f)hﬁ FO¥L, @I@WM@ d,J=69

were | nvestl gate for their kinase acti vi fy. A anel
Oz, H},&1. 12 (d, Aasks Hzi 2&)iRh ¢nCDK), 2.96GRERI Ehd2. Pﬂm 1 H), 1.40 (s,

ol e s nl B62 883 i nase reaction

m xture was prepared containing 50 nM Tris-HCL pH = 8,
10 Compound 17b (200 mg) was dissolved in mixed solvent of dichloromethane

and TFA and stirred for 1 hr. The solvent was removed in vacuo and the residue was
washed with EtOAc, then the TFA salt was exchanged to HCI salt to afford 110 nig
(59%) of Compound 17. '"H NMR (300 MHz, CD30D) 8 7.80 (d, J = 6.9 Hz, 2 H),
7.78 (p, J=7.0 Hz, 1 H), 7.50 (d, J=7.0 Hz, 2 H), 7.15 (d, J = 6.9 Hz, 2 H), 3.65 (m, 1
H), 3.90 (m, 2 H). MS (EST) m/z: 510 (M+H)".

Example 18
4-[5-amino-1-(2,6-difluoro-benzoyl)-1H-[1,2,4]triazol-3-
ylamino]-N-pentanoyl-benzenesulfonamide (Cpd 18)
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nM Mgd 2, 0.1 mM Na3PO4, 1 nM DTT, 10 pM ATP, 0.025 M
bi otinyl ated hi stone- Hl peptide substrate and 0.2

wauaoiegg2ner wel | 33 P-y- ATP (2000- 3000 G/ mol pCT/T82105/036396

of the kinase reaction m xture was di spensed into each
wel | of a streptavidin coated %0 Fl ashPl ateTM (Cat. #
SMP103, NEN, Boston, MA). Then 1 L of test conpound

stock in 100% DMSO was added to the wells resulting.
in a fCempowngncbht Masi drersred obPVERS  Teactione P%aét[ﬁ‘&%“no‘l‘(zﬁ‘

. I fi i ; '
A Rty P 1SR Pl T B pppice Copponng 1a 100
=m@, 0.252. %ol BSAthapotassimnadntaxads ¢@30F mod fuerode o at room
30 L (30 ng enzyne per test,  well

5 added to.
SEBWCMBIP 1R oanfiEquat et RiNErTuEe, ¢ H\?'ﬁ?rh%‘? gt Gldiliga of valeryl
:%ﬁ%ﬂg&t B30 mASe D) dhd I0ing Fort 16 HBOR of (e tEIBR%rature and

at 1 on, e reacti'on was term nated by aspirati
t eification tye cobiuam thenpitegreplgndn e hinethatdie/ \didhlgromethane gave

b omPAIIBin ST TEE. o bh SR EODMIREDMSRDS 7o oo M, 999 G,
t F h t i ' T
1. et g v Tt syl 702 0,

St.B6 (| 2HY, 10/ (@0@E)e0.77 [t BHRINIS ¢BSD fm/z W39 €MsHTRt30d (M+Na’).
activity of CDK1 was neasured by observing a reduced

anmount of 33P-y- ATP i ncor peiagtt fnt o the inmobilized
pepti de. CDK2 Screeni ng. ASsay i nase reaction

m xture Was45[5%%@-‘1-@@&iﬂhﬂf&&n@@%}?ﬂﬂ[ﬁi Safékopkl = 8,
10 nM Md 2,70.1 nM Na3PO4, 1 nMDIT, 10 pM ATP,

0. 025 M bi ot i ydmsineHNHiusyryhbenzzgesalifopapide depd dPst r at e
and 0.2 Curies per well 33P-y-ATP (2000-3000 G/ nmol).

70 L ofofPsuld NESe wagaGirémited! Ky Ukl Wasicds pens aqsiantigo-1-(2,6-
the well. of a streptavidin coated FlashPlateTM (Cat. )
#digpmbenzoybN B-Bb3 tdtriazold-ylamiea]-bengengsulfansmidogponeend la with

ck: in 100% . Lot I i -
S5 D R PO A S SRR m o 105
PEEGUSROQMEO G089 Hz ASMSONEL. TRAC L HPD.99 (sh1H), BUR (s, 2H), 7.71 (m,
final reaction volune. Next, CDK2:Cyclin-E protein was

diHut7ead (dn2BD 7w (1 2H). ASH Q@@H:), 8.18,(t. 61y, be®Ep 24D, @73 (1, 3H); MS
c ntrat j f r+L and 30 L (30 ng enzyne
p@:ﬁf@ﬁ %&Tﬁﬁégggﬁggat)b each wel | t(o i nigti atg t he

reaction. The reaction was incubated for one hour at
30 T. At the end of the | hEBX3ERkadd on, the 5 reaction

was term nated by aspirating the m'xtlﬁle fromth

pl ate and més[ﬁt%n?ﬂe(zﬁeﬁiﬂélomlt'bﬁn&@y% Uﬂeﬁtfdwgr ni ng

i 885 {”rvl aF 5 Tﬁé C}Jairgrlgmlmr]r%\% gftﬁ)ﬂ&;éré%gﬁieth ﬁ@é‘h@flggﬁ%@de% and

Lhe ) PESteRtl 8 ST VB2 RRNLCT Phs amino 126

| BithBidpeRbyPL 111 € 2, 4]triazol-3-ylamino]-benzenesulfonamide Compound 1a with
acetic anhydride, and potassium t-butoxide in anhydrous tetrahydrofuran in a 22%
yield. 'H NMR (400 MHz, DMSO) 8 11.80 (s, 1H), 9.99 (s, 1H), 8.01 (s, 2H), 7.71 (m,
1H), 7.65 (d, 2H), 7.49 (d, 2H), 7.35 (t, 2H), 1.87 (s, 3H); MS (ESI) m/z 437 (M+H"),
459 (M+Na").
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enzymatic activity of CDK2 was neasured by observing a
reduced anount of 33P-y- 10 ATP incorporated into the

womwlutiized peptide. VEGH- R2 ki nase Screeni ngPBSAEY008036396

ki nase reaction m xture was prepared containing 50 niv

Tris-HC1 pH = 8, 10 nM MyCl12480.1 nmM Na3PO4, 1 niv

DTT, 10 pM ATP, 0.025 M biotinyl ated peptide

substrate and 0.8 JCurl es per well 33P-y-ATP
igchenyogdandibigleg y bf the 15 ki nase reaction

m xture was di spensed into each well of a streptavidin

coate F hPl at e SMP103, NEN,. Bost
T Selecit QB OOE e DBt BURBERG ©1 their Kinase
69;1 fezﬂf’c F}o%elﬁ ®Siakdd, Rlidin@ ODKR! VIOGHR &l TR D vere used.
f 1% he reaction with a 100 L fi nal

r'ﬁmdndi(vtduabasam.armr,lb@ba&fblléwﬁ at tyrosine kinase
cont ai ni ng an Nntermnal 6XH S tag was diluted in 50

I‘ll pA—| = 8.0, 0.1% 20 BSA at a concentration

30 L (150 ng enzynme per test well)

was added to each well to initiate the reaction. The
reacti f H=38, 10
end of&{kﬁ%? ﬁéal nc u@i)t&?rg nﬂstﬂggﬁarrgg%ktgnlt%%m\%a%g rtﬁéflr rﬁlz gﬂtﬁgg |
hyVBdRIO1 3 0l INgM Ne;PO.e & atVIADT T bt uiveATP dhd2 heMobiatieylated histone-

msgiﬁfd%ﬁgﬁ% erﬂ @g@gﬁ t@@r ys%lsi %3&@1322@&%%@%@2%’#@1) 70 uL
T:
qr}fngl? g%rl}aég reacﬂg;% n%ééée @é@%@&?gﬁcﬁr@e ggll rog g dstregtavhdm coated

PRSP AEMECaf G SMPlld)’a’itNEN BEdo, VIA).| Mhed il HLO6E bt dol’ri;)ound stock
enzymatic activity of the VEGF-R2 Ki nase was neas

ed
blyl 100%ePM (Y vas pdehdde dheywellhresgfing zpa yﬁmph'cp»ncentratlon of 1% DMSO

' nc%% oLt ed%ﬁ@gy@ﬁgﬁdg Iélvloéﬁlg Elggtzl El(anase

Screeni ng Assay The HER2 ki nase assay was carried out
as desBextb€PKaboydineBretain waEGklwed i ﬁ%@@\’lé%alglcbﬁgepts 0,0.1%

D SRR PSR By T AR e e s
p%ié%ﬁ‘ kS Eé.(%l Wal tPRhitde Hféere&étfoﬁr nI'Hé%%a&oﬁ@HsQﬂ@fbaﬁﬁ 13140ne hour at

tional am no acids and ins at amino acid 676
(F&CesAt the endMf thezab)mmwau ¢ pgactine vas rietiokaeted &y aspigating the

HER? cy%ﬂ%%g sPl‘k‘PE ?%&gcﬁﬁ 2‘% d%]t%ﬁqylﬁlo?’b%ecc@\{tﬁning 100 mM

fEDtmr " enitehc-A) b1%t1ﬁly1fat!éal $UptifE GubstAte bedin®i fihmgbidized on the
pol yhistjdine tag at the N.term nus fol | owed by am no :
aEhadg)lﬁSGalchtt@ inforparatierhef T Rey- AVERmarmaapyad by aRadingthe plate on a

scmtﬁﬁ%‘én%%ﬁgtgrs. ! ﬂﬁlﬂﬁtlijgl? 09 ?Re enzymatlg a t1v1lty of CDK1 was measured by

observing a reduced amount of 33p_y-ATP incorporated into the immobilized peptide.

CDK2 Screening Assay

. A kinase reaction mixture was prepared containing 50 mM Tris-HCl pH = 8, 10
m MgCl,, 0.1 mM NazPO,, 1 mM DTT, 10 uM ATP, 0.025 uM biotinylated histone-
H1 peptide substrate and 0.2 pCuries per well **"-y-ATP (2000-3000 Ci/mmol). 70 pL
of the kinase reaction mixture was dispensed into the well of a streptavidin coated
FlashPlate™ (Cat. # SMP103, NEN, Boston, MA). Then 1 uL of test compound stock
in 100% DMSO was added to the wells resulting in a final concentration of 1% DMSO
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dependent kinase 1) was isolated frominsect cells

expressing both the human CDK1 catalytic subunit and
woOonelempaziisi ve regul atory subunit cyclin B ( NewPENgIS206/036396

Bi ol abs, Beverly, MA, Cat. # 6020). CDK2 in conpl ex

with cyclin Ais comerciallyqavailable (Upstate

Bi ot ech, Lake Pl acid, NY). The HER2 (human epi der nmal

rovvthfactor 15 receptor- t )
p@ (I;Weé‘fti% Vish 24§00 fmﬁlere&fét%@f%qﬁaéu F‘Cmé@ oE protein was
ti.0 no 7
i %@ﬁf’ﬁg SHRT 3 3 GRS g SR At beS f per L and

((j?@ ZIE’% C%H kst el ﬁﬁas\/ﬁﬂéd i 8tk WD initiate the reaction. The
Bi'ot | n) KCLAEGSAYEEV- Ami de  CDK1 and CDK2

(rBictibh nyasmmﬁwmmwa@ Réd tihe sndfof alsesélysncubatlon the

AR Vo PRRITaN BY PeDAEaBEhs P tuy 1T R SlaR Y 5fSfling the wells

TRARS witBSPBS N@ht205% | 1001 HIM IKIDT MBS TR SBs¥RAHAL biotifdated peptide
hi ghest concentrati on tested. Tablg I: Inhibition of

lsubsteate hedanwd hmn(almhzemmﬂ@shp@e( e thecmowauon of **P-y-ATP
| C50 | C50(! ER2
o eeured P seadlng, T er6h & ScIgHeGBEPNEG  Jghifion of the

2908 82335 RCH UBRO0BL03838801 55 FATmEUNE GBI bt o P-r

SABP iftodpbrate@4ntd Che imnlotdldzed. p2ptide.88 10 6 2. 13 0. 32
1.22 10 7155012165>100 8 0.47 0.06 0.47 1.23

9 4, 0, 44 0 >100, 10 2.55 0.30 1.76 >100 11 12.37
VEGPR Ol SreaniBATEY 05 16, 38 >100
A kinase reaction mixture was prepared containing 50 mM Tris-HC1 pH = 8, 10

mM MgCl,, 0.1 mM NazPO,, 1 mM DTT, 10 uM ATP, 0.025 uM biotinylated peptide
substrate and 0.8 pCuries per well 3py-ATP (2000-3000 Ci/mmol). 70 pL of the

kinase reaction mixture was dispensed into each well of a streptavidin coated
FlashPlate™ (Cat. # SMP103, NEN, Boston, MA). Then 1 uL of test compound stock
in 100% DMSO was added to the wells resulting in a final concentration of 1% DMSO
in the reaction with a 100 uL final reaction volume. Next, soluble rat tyrosine kinase
containing an N-terminal 6XHIS tag was diluted in 50 mM Tris-HCI pH = 8.0, 0.1%
BSA at a concentration of 5 ng per UL and 30 pL (150 ng enzyme per test well) was
added to each well to initiate the reaction. The reaction was incubated for one hour at
30 °C. At the end of the 1h incubation, the reaction was terminated by aspirating the
reaction mixture from the plate and washing the wells twice with PBS containing 100
mM EDTA. The PLC1 biotinylated peptide substrate became immobilized on the
FlashplateTM and the incorporation of 33P—y—ATP was measured by reading the plate on a
scintillation counter. Inhibition of the enzymatic activity of the VEGF-R2 kinase was
measured by observing a reduced amount of 3py-ATP incorporated into the

immobilized peptide.
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0.28 1 10 Assay to Measure Inhibition of Cel
Proliferation The ability of gptest conpound to

~inhibit the proliferation of cell growth was

det erm ned by rreasurl ng i ncorporation of 14C-Iabell ed
e g EYLUBBASSAY synt hesi zed DNA within the
ceIIs ThIS met hod was used on cell lines derived from

eLa ol TERE Hadrdese Ao e AfLes deicriSt el i 48 vecrr
q&his@%b e;(c‘é?@@at the eft &ﬁ@wa@&é pladddGritB)a hfdi4® epidermal growth

I gnant anoma ( ATCC CRL-1619), and HCT-116 col on
cfactor mcnmtc(r{ZCLHERz) consirqch Icgntamya toebyhistidéne tags atthe N-terminus

u 0 rowt h of f r
RIRERY foe B Ml oS ol Pebt, B Bt i BT (Accession
a#Ml CBON EShvaiachy 300 GenB0dbr o€ tHesSTERD eytbflaadiitedbriaineach
wel | of a 96-well CytoStar tissue culture treated
sc:| nt| I I atl ng m cr opI at e (Arrer sham #RPNQ)160) in
i b AREPIQUIRS YISt 100 1. Cells were
|ncubated for 24 hours in conplete nmediumat 37C in an

gtCT”?Sp%@%,%ﬁt 2l {” ge%dﬂégygc%ow}/ﬁ)f%c%g]? /éeocis}jgz)tg% 6% & dfusmn protein
100 %NER lﬁﬁﬂﬁ‘@ta%cat ttﬁkewgﬂnhﬁupfolrokx@d ! @hifo aaHB@86 1343 of

only was added to control wells. Cells were incubat
fibe 120 VRGWE-Rokiingse idemabmtGenkankedceassign B723306). anCDKl (cyclin

UITRERAPLE SOTL A M BHHOR eV Cond BUTAL Biman COK1

diata1{rgel sﬂl‘tﬁlnﬁ AN pbﬁtwﬁi‘ﬂﬂgUM(ﬁ? d;uBurﬁt ufelinvB| (NewaEngland Biolabs,
added to each well of the CytoStar plate in a volu
Bl A {H SO0 KT ampeavitB ey AdnpemERIR available
% u I 4 h
B e sl 5 TR a0 S o
VeséocDNt@isaact yntainy arpolylgsttdma plgastethenil-tednenyd &illowed by 24
was washed tw ce w t h 200 | PBS.

Q0 of PB
atfiitéonal aminonacids and beginsiah ﬁméqo ?‘Hé 8@ g?]i v@é]sbggﬁl rglalamder of the
V\i-ﬂiﬁZ%y’coplasrmc domain. :

Peptide Substrates

VEGF-R and HER2  (Biotin)KHKKLAEGSAYEEV-Amide
CDK1 and CDK2 (Biotin) KTPKKAKKPKTPKKAKKL-Amide

Results of assays performed on compounds described above are proilided below
in Table I. ICsgs listed as >10 or >100 means less than 50% inhibition was observed at

the highest concentration tested.

Table I: Inhibition of kinase activity (ICs0)

Compound ICsq(uM)  ICso(uM) ICso(uM)  ICso(uM)

CDKl1 CDK2 VEGFR HER2
0.49 0.07 1.66 10
1.07 0.12 1.97 10

3 1.66 0.25 2.56 10
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10 transparent plate sealer and a white plate backing
seal er (Packard #6005199) was applied to the bottom

wofodslve2nfat e. The degree of nethyl 14C t hym dPae/US2005/036396

i ncorporation was quantified on a Packard Top Count.
Antiproliferative effects of ghe conpounds descri bed
above are provided below in table Il. 1C50ss |isted
as >10 or >100 neans | ess than 50% i nhi bition was
observed @bmpdisidt HEsf(uybest ICsubiakNt r €i000M) esTEg(UM)
Table ||l Inhibiti odD&fl cancefDK2l | pNVHGFRr at HER2

(I C50l m (WL C50 HL,IJ. G50
(M A375 71 31.9 >T 20. 3 @2@4 %63%5 0 3 >10
>10 >100 54 >100 >184€ >100. 0.%/ >1OO 3183 >1OO 186 >10

>10 >100 7 20.91 4 >10 60.1 14 > 9 >10
>100 >10 10 >100 é%o >1OOQ) 3122 >100q>2%80 >1Oé8 :

30.8 >10 #10 13 41 @i 71.2 02 14 1149 38.5 710

15 1.04 29. 79 12.084716 10. 280@. 94 26,48 WO 123

2006/ 042215 PCT/ US2005/ 036396, , 5' 3 ound | (pM
HeLa | G509 (M) HCTl‘fggl cs0 (M*h375 CClﬁigB58 3 2g\?§% >100
18 81.2 >1®0 >100 2.39 6.89 LI3G7 24. 1176 20 58>880>10

>10 St anijf:ll‘d Rat f’i@; macokiﬂ%i cS (F§|97 >100
12 0.76 0.08 16.78 >100
13 141 0.14 1.54 10
14 0.74 0.06 0.89 10
15 1.36 0.10 2.03 10
16 0.23 0.03 7.31 50
17 0.98 0.09 1.56 20
18 1.93 0.47 1.54 5
19 0.28 0.05 0.77 5
20 1.82 0.28 1 10

Assay to Measure Inhibition of Cell Proliferation

The ability of a test compound to inhibit the proliferation of cell growth was
determined by measuring incorporation of 1C-labelled thymidine into newly
synthesized DNA within the cells. This method was used on cell lines derived from
carcinomas originating from several tissues such as HeLa cervical adenocarcinoma
(American Type Culture Collection (ATCC), Virginia, Cat. #CCL-2), A375 malignant
melanoma (ATCC CRL-1619), and HCT-116 colon carcinoma (CCL-247). In this
way the effect of a compound on cell growth of cells with many different phenotypes
can be determined. Cells were trypsinized and counted and 3000-8000 cells were
added to each well of a 96-well CytoStar tissue cﬁlture treated scintillating microplate
(Amersham #RPNQO160) in complete medium in a volume of 100 pl. Cells were
incubated for 24 hours in complete medium at 37°C in an atmosphere containing 5%

CO,.
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The conversion of prodrug to active formwas eval uated
using a standard rat PK protocol. The foll ow ng

wonrom@dexie may be followed. RL R R O X1 N-N &CHUS2045/036396

NNO NS - HVW- ~NR4 Rs-HN-S~~HN--~N-NH2 R3 O =X2 N
H 12 R2 R2 active drug prodsg ORRL Rl O X1 NN O
~ XL NNO RANS ~FiN!l N R3 -HNF , -HN-/&N~NH2R

&l ;X?blg%to} :[h% qm%t éggzg}p%ﬁé n 186%@@ rvgﬂlr@%% 5&9 Ig\gﬁ)s of the
E!r DMWOM\}WD%% id cdRBroT 78Hs NCENQvdid 114c%bat%a £61 34 R3re hours

odrug act ts wer e dosed intravenously (
ah dofgpldtevaddiom 4. 57°Gl ingak atmnsphiese ovmthininga§%g€QPOMethyl '*C-

oy 35 sy moh 1 RSP AP GRb O RS i PRI ER) G gitted i

c%H{plé'tgﬁ'r?edw %nﬁl‘ %Qdué?\gel?@ag Qai&P0 EcAdrdDomae GHoStar plate in a

typrca at ed dosing as a solution in
kYo Wf g@ lulit The ptaté%asi endubate@ fpin24 bows iaf 87Wapkss 5% CO, in drug

Vehl & @&W&Y\é‘% Erhe p%&i{\sﬁ%&é&g&g:\%’% f scgr‘%lg t1r(:ft% a]; ¢ radioactive
'W&st@’éo%%ﬁéflb%ﬁve\fﬁﬁ‘g He$latBhRPthe SR lw%§ wlabhed tWhde Wit 200 ul PBS.

200 pl of PBS was added to each well. The top of the plate was sealed with a
transparent plate sealer and a white plate backing sealer (Packard #6005199) was
applied to the bottom of the plate. The degree of methyl MC-thymidine incorporation

was quantified on a Packard Top Count.

Antiproliferative effects of the compounds described above are provided below
in table I ICss listed as >10 or >100 means less than 50% inhibition was observed at

the highest concentration tested.

Table II: Inh1b1t10n of cancer cell proliferation (ICsg)

Compound  ICso (UM) HeLa ICso (UM) HCT116  ICsp (uM) A375

1 31.9 >100 20.3

2 14.86 36.95 9.45

3 >10 >10 >100
4 >100 >100 >100,
5 >100 >10 >100
6 >10 >10 >100
7 20.91 50.84 >100
8 60.16 40.14 >10

9 >10 >100 >10
10 >100 >100 >100 -
11 >100 >100 >100
12 30.8 >10 >10
13 4.02 71.2 >10
14 1.96 38.5 71.06 -
15 1.04 20.79 12.08
16 10.23 3.94 26.78
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~area under the concentrat| on_v time curve. &AUC

coll ected into heparinized tubes post dose via orbital
si nus puncture. For IV dosing, WO 2006/ 042215

wWOCTIeE2085/ 036396 54 bl ood sanpl es were col | ecTad2@5/036396

5 15 and 30 mns, 1, 2, 4, 6, 8, and 24 hrs after the
dosi ng. For PO dosing, blood ganples were collected at
30 mns, 1, 2, 4, 6, 8 and 24 hrs. Blood sanples were
centrlfuged for cell renoval, and precisely 200 L of

pl &Smepousdper @scapMMELa hen 1GsafiSYRHCAd 160  3CwoI(BMH A375
Vi praced ry 1ce, and gupsequently 5 stghed in

a f5‘1‘700 freeze%%pfl or to anal y3|§s)§ Results vverge1

call8ul ated by 8%2nNonlin Pro %¥l0sion 3.1. Pl &3R8

leve) s were deigy mned and ther gyal and intraygnous
wer?® conpar ed B$4det er i ne t ! % bi_oavai | abi PP (%)
by the followi ng fornula: Dose(lV)*AUC(or al )/Dose
(Samdayd RhkPHavinacokieetics ¥ t s of standard rat PK study

for these prodrugs are shown in Table III 10 Table
I11: Standard Rat PK Cpd Dose Prodrug Dr Pr odr ug

'Dr Y ug ohe qamyeieipn aEpeodraRrinactiva fOrahERS ey paipe ¢ v‘ia{l‘i@ld rat PK

RO ( / 0.12 1 2 1.5/15
'pfoiphbL, B Rt phoctiad iy GkcRlgua, 2 2, & 235501,
3/3023470000 17/172324093000 6 3/30 R
25.2 050 0 0 0 73é0205144ooo 8 3/30 72.23 N,
5{07&% . 88 On1g 92/10001610 11z§£=>\erlol\l’\PL
2/ /0,19 11 2/Zf{fl“8|.“||LN7l NH
Hh oNBa b T3/ 10 8145\-%82000 :

iy 0,28,0; 08 0. 03 1 15 2/10 31.8% . 1.08

0.167 O. 4 96 2/10 1.8 0.6 0 0 0

ctive dru
prodrug act 9

R4
OR Ry

I/N SJ\}HN—( S\No,'_lz __» ‘“HN—S \ﬁHN—( )\NHz

__X2
(1 .
pro drug active drug
R
Ry 1
OR N Ne N/&
HO X N-N" O \ﬁ A
N*ISI—<_\>—HN—< /)\N—F{ Ry —HN— S‘& HN_< “NH
Ry § = Ho _Xz
Ro ()
prodrug active drug

Rats were dosed intravenously (IV) at the level of 1.5-3 mg/kg and by oral
gavage (PO) at the level of 10-30 mg/kg with prodrug candidate. For each study, four
rats were used for IV dosing and four rats were used for PO dosing. Prodrug was
typically formulated for IV dosing as a solutioh in 10% W/V solutol in 5% dextrose in
sterile water vehicle (DSW). Prodrug was typically formulated for oral dosing as a
uniform suspension in 0.5% methylcellulose vehicle. Blood samples (0.5 mL) were

collected into heparinized tubes post dose via orbital sinus puncture. For IV dosing,
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PCT/ US2005/ 036396 5'5 In Vivo Mddels - Inhibition of
Tumor G owh The in vivo effeci4 of a conpound on the

. grom h of human tunor cells can be evaluated by

i ol j cells. in t.he .hi,ngf k aof

| PREARLHARWIRRLUIN o8| gl PEng A0k Aoy s ater e
niesing. HEOBPOtdosiag, BRH Sa@plegivtad EaEeciddomN 3D Rinkal | 24 6, 8 and 24
of different tunor types, such as A375 human nel anonma

chrs) Bloed eamplpy wateeetnirifugasiioa aelb temhgval,rind prrévdsely 200 pL of plasma
hi.ndf | f ol e athynic ni Ri “and
RSN TP PR 6, S SICRRR) 51 60 ko Bl sutseny

agofbdtif aNI70®d flR¥z& %Jéfop &5 afBASU ROBINE Sverd @ﬁ&ula%ﬁ W%ﬂﬁ\loﬁlin Pro

is then adm nisteréd by injecting the.conpoun

f varpigh 3t le Plasmalevels preop déteneined/ i the @ral and intravenous area under the
i ntraperitoneally int e mce once a day for 30 .

BB B e b A S GroaTatr e rinmineutbe e icgyailabiity
O{%BEY b Otk e1IoWY 3SnRllA! D¥se(BHPAVIEBRIYSLE MraBYAUCAOV). The

i ntravenous infusion. The size of the tunor 1n'thrs
stesiglis afstandarsl raelBK study yforf these edrsgaae shinven i Eajsle &I10f
inhibition is determ ned by conparing drug-treated

animal s to ani mal s thaiblealiesianigatregdpw th vehicle
only—R_R3 OXis NNOX NNO R NO X2

- HN- Coli-HPd¢ R3' - Hib&ig - -Drug~- - HNPiddME | DRd X2 22
(1) R prpdeg)g addjyve drug,RL RLCR O X NeN1~O - _O
X NN O Pv/PONNNHZuMPRN S (nvpyiie-N-hing) 53 "Ml@é}lﬂo% O

R Y 18 0.36 0.12 1
2 15/15 11.84 3.67 0 0.39 0
3 330 42.92 7.61 0.32 0.23 2
4 3130 23.47 0 0 0 0
5 1717 23.24 0.93 0 0 0
6 330 25.2 0.50 0 0 0
7 3130 20.5 1.44 0 0 0
8 330 72.23 29.07 0.19 0.88 0.17
9  2/10 0 0.161 0 0.169 0
10 2/10 67.26 2.41 0 0.19 0
11 2/10 81.79 1.12 0.346 0 0
12 2/10 0 1.0 0.04 0 0
13 2/10 8.15 0.63 0 0 0
14 2/10 11.0 0.18 008 - 0.03 1
15 2/10 31.84 1.08 0.167 0.42 0
16  2/10 1.8 0.6 0 - 0 0
17 2/10 18.3 0.14 0.10 0.06 0
18 3/30 13438  0.52 0.41 0 0.40
19  3/30 12715 0 0.27 0 0.41

20 3/30 335 1.8 0.02 0.03 0.34




15 prodrug active drug RRk R1 HO Xi NNOO Xi NN-O

OR R3,,N S~ ~H\-N-N-R4 R3'-HN-S HN- ~N~NH O 12 H 0~
WQ2M/02221R2 (i) R2 prodrug active drug WO 2006P0222R115/036396

PCT/ US2005/ 036396 56 The synergistic action or

enhancenent of conventi onal chﬁhntherapeutlc agent by

* a test conpound can al so be determned with this

“ﬁﬂ@imﬁ%oﬁ&@%ﬂiﬂﬂioﬁ%‘fﬂl Bﬁrdr§\9ggt ed with the standard
t ith test conpound

plus the sane standard therapy. An additive effect on

. the delrgy ;plihWiRkt 8f \WbmpW¥hid oPthe éro% 8f U8fhah ftumor cells can be
synergi sti-c action due'to Prest conpound 'S occurring.

analmmdwby fimpgting qlugywcﬁumoa: aellomto she hgsiflahke of athymic mice and

&5, o ) t th lLes .
Pl Rt kOSpBR I g WD arfian Myho; B8R BrigBating from a
5 Uﬂﬁiﬁtﬁbpﬁﬁfer&ﬁt&hﬂoh@%e Siifﬁléfh@ 575t BndMRBLAA cells, are implanted

enconmpasses all of vari ations, adaptati ons
apibcrignedustyaintoths hindflamk o6 mgleoaihymisimica p@hartfatler) and allowed to

varj tiaon ted he .di Io ure

¢ R B ebE S R W p B kPR Bl {PeF aRamismens. Test
| edBpdubidss giefladfadisierdity ifReGld e coﬂi@btﬁiindC fJrhM1akd¥in an appropriate
state of the art to which this invention pertains. WO

2mqlewmpsrlmwlb5@m@wmg ggce sday (30 days.c [The riestl compound can

10 F_ﬁbg %ﬁﬁ%ﬁé}%fafb]}f %&“&%ﬁs 5u$y‘ as &aﬁ Muta%dusly or %y intravenous

1nfus1on The size of the tumor in this study is measured every four days and the

degree of inhibition is determined by comparing drug-treated animals to animals that

are injected with vehicle only.

X X
Ry T _>7 N—N~ O
N /2
N5 HN—( /)\N Ry — RS-HN—S—&x—HN—( P
R3 O /‘X2 2
Rz () R2
prodrug | active drug

A NAO R '—HN—(]S? 2 1_\>-HN—«N_§\
OR Re |/N S‘&}HN% /)\NHZ — 3 ('5_«:/:)(2 N/ NH2
() ' ki
15 prodr ug active drug

AN SN oy 0
OR  p./ CS)J\ ”N’k’ N-Ry Rg'—HN— SJ\\rHN——Q A~NH,
Rz

()

prodrug active drug
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(1) wherein: 5 X1, X2 are independently selected from
CHand N, RL is selected fromthe group consisting of

wea 0wropzaycl i c, a heteroaryl, and a heterocycPCT/US206/036396

wherein Rl is optionally substituted wth one or nore
substitutents independently sglected fromthe group
consi sting of am do, phosphonat 0o, phosphi ne,

car boxyl , thiocarbon sul fon nitro
t hi oet HrsyngrsHe aci ﬂroenhfecqm%&ff sorgiepzy?gagﬁﬁﬁaotherapeunc agent

yé gst—gﬂﬁ:pglyﬂ@ et beSHﬁéﬁﬂﬁé'ﬂ A8th h@! RIdGel B* @G@Qﬁ‘ng animals
ogen, oxygen, haloal kyl, Cl1 6 alk
atekedyith (B2 sGandhidythgtapy lajcoeds yihmmlszl treed withl tksiwmpomd plus the

I%@E gsl)te&e}l%t ed{l{eggp@]am{bgdﬁgg? ﬁg{i]sn 3! gﬂ% gﬁ@h&d hgx?od growth will be

I | phanoyl ,
%’néer:c}: faf SYﬁérg'i@ﬁ@ Q@gdﬁ%/ue tb tdst &diﬁ;lﬁdhgﬁliﬁ@é@)ﬁmr?' alp f nyly

C1_6 Xy Cl 6-alk

N, N ( g{i(hlg ttlhﬁypcsr speg 1821%% ]ﬂ acth t&% %rﬁ%clﬂﬁs of the present
I REeRIBR! d@ﬁﬁ 'ei(arﬁ%b@&kﬁ/ﬂieﬁrf@m C%%gis@ P i10BASHGH, Ilﬂ@ﬂDBe understood
hydr ogen, - ,- - CH2OCO2RY?,

-tmﬂzt@e:mqme of GeRDyewsion QONMHRTSSSS Whe dhe usuzl yaratiens gpdaptations
not SQP% Eaneously hydrogen, 20 R3' is selected from

tall?g 1©8%si st ng of hydr ogen het erocyclic and

Cl_ 8a| kyI wherein Cl 8al kyl is optignally suhstjitu ({

wi th OrfEoeghomp s applicatipn, Variops P@?L 1"@)1841%(%3 C“F“r?dr lisclosure of .

%?sg%J gﬁé%f{( rgafri]n&n fﬂcﬁﬁ%ﬁf@ﬂ% ?ﬁﬁrefmsezglrtr? F]hés apphcat1on to describe

hebdre oty thei statcobf the tagtrto awhydh; thidn 2006 Pdi24AS

PCT/ US2005/ 036396 58 R5 and R6 are each selected from
the group consisting of hydrogen, Cl1_6al kyl, Na, K
and NH4 and are the sanme unless either R5 or R6 is
absent, hydrogen or Cl1 6al kyl, in which case the is
be different, or alternatively, R5 and R6 together
repr esent cal cium or magnesium 5 R7 is heterocyclic
or Cl _6al kyl, wherein Cl1 _6alkyl is optionally
substituted with one or nore of - CO2H,

-C02(C1_6)al kyl, am no, am no-COR8, carbanoyl,

car banoyl (C1_6) al kyl , guani di no, -nmer capt o,

thio(d _6)al kyl, hydroxy, N (Cl1_6-alkyl)am no,

NN- (Cl1_6-al kyl ) 2am no, aryl optionally substituted on
aryl with one or nore of Cl_4al kyl, Cl_4al koxy,

hydr oxy, hal ogen, am no, am noal kyl, nitro or



10

15

20

10 cyano, heterocyclic, -(OCH2CH2) nOCH3 where n is
0-400, -(OCH2CH2) nCH where n is 0-400, or

WO aGH2HR) NOCH2CO2H where n is 0-400; and R8 PET/US2005/036396

Cl_6al kyl optionally substituted with one or nore of
-C2H, -002(C1_6)al kyl, am na7 anmi noacyl ami no,

car banoyl, carbanoyl (O _6)al kyl, guani di no, nercapto,
thio(Cl. Q)alk hydr oxy, N (CL.6-al kyl)am no,
I\Wh@g:‘fc@éf‘ﬂ%) 2am no, aryl 15 optionally substituted
on aryl with one or nore of Cl1_4al kyl, Cl1_4al koxy,
ﬁdr oxy, halo am no, am noal kyl, nitro or cyano,
hbt er o8yeonipoun QEJ@FEM) nOCH3 where n is 0- 400,
-(OCH2CH2) ,, OH where n is 0-400, or

- (OCH2CH2) NnOCH2CO2H where n is 0-400 o

phar maceutical ly acce able sal t thereo

phar maceuti cal | ngctl ol i te ound of
claiml1l. 20 3. ThN clpaim 1,
wherei n: X1 and,p@ ari) g% is 2 6 |f| of Gpheny! :
and R2 is hydrogen orrpound accordl ng to
claim1, wherein R4 is hydrfagen. 25 5. The conpound

.according to claiml1, wherein BS is selected fromthe

group consisting of -CORD. 6. ‘The conpound according
to claim1, wherein X1 and X2 are each CH. WO

2006/ Owhere81: PCT/ US2005/ 036396 5 7. The conpound
according to claim1, wherein Rl is a carbocyclic
CONPOURY, Xsat @fdePaldeﬁ@may&écDﬁbm@H and@ ¢! obut yl ,
cyclopentyl cycl ohexyl, phenyl or naphthyl each

opti o nﬁ Séé‘&&% gljgﬂh g%l?}g ¢ gﬂk?s dfne[ Qar%@%m: A heteroaryl, and a

phosphoha t hi ocar

Sh&tél@lydhc andh IWHemln R]llelopubllmllyeitdbemmtednwmle ,ond ou:ymsr;: substitutents
N-(Cl1 6-al kyl)a NN- (Cl 6-al kyl ) 2am no, i
sUIFRmERRIL. scl T e Hem thg) %@ﬁ%@nﬂ%ﬁﬂs&% AP gsphionato, phosphine,

O&‘éfg&gyl thﬁB@&Jﬁ 1, C]suﬁ‘bﬁ'ﬂrlkylmtrgz th%l kemﬂ)ether - amine, cyano,
I'kyny oyroxyl or’ Cl_6-al koxyl . The
ch(ﬁbgmﬁcﬁ)ammcdl NGV Gr.cdlybraminah srlmnamme i ketpriee ngltlehyde, ester,

TSI HOL Y i o W

kgggﬁl nltro thiol, thloether amne cyano,
N-(ClGaIkyI)amno NN-(ClGaIkyI)Zam'no

sul f ongm.de al deh te e g

! 0 1S S5 T LRy i
hygbensy | czﬁbarﬁéylG -l g Oxydno trlﬂuoromethyl trifluoromethoxy, sulphamoyl,
mercapto, Cie-alkyl, Cys-alkenyl, Cae-alkynyl, Cje-alkoxyl, N-(Cjs-alkyl)amino,
N,N-(C,.¢-alkyl),amino, and sulfonyl;

R3 and R are independently selected from the group consisting of hydrogen,
-CH,0OPO3RsR¢, -CH,OCOR7, -CH,O0CO2R7, -CH,OCONHR7, -COR7, or -CONHR7,

wherein R3 and Ry are not simultaneously hydrogen,

Rs’ is selected from the group consisting of hydrogen, heterocyclic and
Cigalkyl, wherein C;galkyl is optionally substituted with one or more of -CO,H,
-CO4(Cy¢)alkyl, hydroxy, Cjgalkoxy, amino, aminoacylamino, N-(Ci¢-alkyl)amino,
N,N-(C;.¢alkyl),amino, heterocyclic or heteroaryl;
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9. The conpound according to claim1, wherein Rl is
phenyl optionally substituted wth one or nore of

woaabwgenis15 10. The conpound accordi ng to cl aPaT/AIS2005/036396

wherein RL is a heterocyclic conpound selected from
pyrrolidinyl, piperidinyl or pgperazinyl each
optionally substituted w.th one or nore of am do,

hosphonat.o hosphi ne, t hi ocar bon
Sul fﬁ@s inae B, copigleited OB A edron? cORTHIE dhiepgen, Croalkyl,
( ia{kﬁh%%@tﬁé’sam&%\hr%s(sgﬁhé'@ MRQ@%\%&@ shydrogen or Ci.salkyl,
su onam et one dehyde, ester, hal ogen, oxygen,
20 whidtoedsk yhie, is G differekty by al@2n@ivalyk &3yﬂnd Rezogethdriegprgsent calcium
hydr ox or Cl_6-al koxyl. 11. The conpound accor di ng
I‘tqg81¥§W@ wherein Rl is a heter oaryl conpound
sel ected from pyrazolyl, pyridinyl, razi nyl,
pyri d&i myieterwphcnod iChyalkyl, wbeysiro Ci 5@1 yl ig Iﬁ’PHQIilEﬂSYI substituted with

oxazi nyl nd n t h|
ShF ato R’ oot "EOHG S Y ity RIS DEoR,, catamoy!,
L HRERIVIC s JaBidyl aZ Oldgdamdﬂw nol Irﬂefbapta,S | SECNEkikyY! ,  hydroxy,

qui nazol i nyl, "acridinyl, benzi m dazol

w:(@oa—aikmmmpt NoV-(Coealkathaming aléfh@ﬁ%/ iy oywstitpted on aryl with

substitute d n
SRS e, L S, A FAET AR ko, i o
d%lﬁ’é ,hetehkb@@hb e(QCHaOHRROCEY &tere Nis(@-206G- 6D, THRLOH, where n is -
6 _al kyl ) 2am no, sul fonanj de ket one, al dehyde,

é)serQ or HE) 1) &G L thhergindg 0-4081 2w o Ky |

C2_6-al kenyl 30 C2_6-al kynyl, hydroxyl or

Cl_6- akkoxylC;. 6&1@y]2&61ﬁioﬁdl]2321ﬁlb@ﬁfﬁidd82x©m]5/ 086386 méf 1. -CO.H,
nd according to ¢claim1,

s \ . .

e Cogfﬁouxsampe aERRASGVIABNDG, CRIDATIR WPtCBr amgy '15>alkyl guanidino,
a X

BB, B O ) i, o

sopmhhlbgn suhssityted h)yldwg avith 6ndL4>r e ofofiperlikd, &acdkekyadhydroxy,

to.claim]l, where

4 RSLEIT S b Rl SERSYELL o SRt er

% Qﬁ,{ jodi (UéHz@HQQDHZWEBfé n0k 0-400T®k hG(bCHh@H{)Q@CHg@@YH where n is
e conpound according to claim 1, wherein R3' S

60 h@@ er opharmacartiselinaccepableseléthersdm i ni dazol yl ,

2-nmet hyl -i m dazol yl, 2, 3-di net hyl -i m dazol yl, 10
azoI 0 und

b2, 3 Kelohadlly b ababaRELYh o oula SafpEUTd,

conmpound according to claim1, wherein R7 is a

het er oTlyetdntpamaaostiding to claim 1, wherein:

X; and X; are CH;

R is 2,6-difluorophenyl; and

R; is hydrogen.
4. The compound according to claim 1, wherein Ry is hydrogen.
5. The compound according to claim 1, wherein Rs is selected from the group

consisting of -CORy.

6. The compound according to claim 1, wherein X and X, are each CH.



sel ected from norpholinyl, tetrazolyl, pyrrolidinyl,
pi peri dinyl, piperazinyl or 4-nethyl-piperazin- |

woypbhes/0d2138. The conpound accordi ng to cl ai m 1pCnuse®sm36396

R7 is heterocyclic or Cl_6al kyl, wherein Cl_6alkyl is
optionally substituted with org9 or nore of -CO2H,
-C02(CL1. 6) al kyl, am no, am no- COR8, carbanoyl,

b I Cl 6)a] kyl, di
f %,r o?(nftf %)(cgpq@% a(i Y qﬂguar&hu%ndo wh egpwya]g) isaﬁ]ctz}@ocychc compound

phenyl I t t
e 5 L Oy, s o

©am no, nahithyd ekhkly bptlmnallycsubstltmy@moth bt @rmogﬁcbﬁ amido phosphonato

0 !

15

20

25

30

G wihoPBSghing, Guopsh hgeaont, ‘uiiEedh sy o Bistper, amine,

where puing On.(b ¢4 %ll%’i)al?mnolg N,NhE, g—@[ﬁ%@ﬁ:ﬁﬁ‘m@c CQﬂanﬁﬁl&eo ketone,

claim I, wherein R7°i's heterocyclic or
wher e| mldeliycﬁal lesteer, i shabcpgenonakj'gﬁnsubgloalkwi edes alkybneCz ¢-alkenyl,

| kyl
gm no §1ky§%gl§§‘#8§% Orgﬁﬁgﬁg}' ?ClZG) alarknyln?

guani di no, mercapto, thio(Cl_6)al kyl, hydroxy,
N (O The @d)rii?d)ﬁrﬁad&(ﬁl@mgﬁb Qhth 1, ARbicanR) {sypheuiAsdptibbiAlBOubstituted

on phenyl h one or nore of hydroxy het er ocycl i c,
WO 200BHbATRLE PN QJBZ@@IB?/ pbesionato( plpsphiae) c@opiyl, thiocarbonyl,

e i, 5, )RR L 203 i

R7 I S VeV eC g xiklyi)santino, Glilfomdrivk, ketodee Blidehyd‘el ebiat, hgloges, oxygen,
optlonally substituted with one or nore C2H, 5
- 002( Chalgdlkyh {1-s-abiyil.r{ep;6-alkamb C@@F@ékmyydwéwyl or Cy.¢-alkoxyl.
NN- (C1_6- al kyl ) 2am no, het er ocycl ic, -(OCH2CH2) nOCH3
ere whelei?
\Por Zﬁ?héﬁOrgl endgag?r%rgh d accor d| ng toﬁg?S hemlﬂe&p%ﬁg?ll}swbsmuted
R8 i s @ith@aklymoppof adegeny substituted with one or
m)re of -C2H, -C02(Cl_6)alkyl, am no, hydroxy, . 10

| or}) i onip’?l)‘?k%‘ﬁbgﬁ fl(ﬁﬁoécglrl}% &O éiﬁgﬁa’lﬁflhe)rzagﬁno’ %ﬁ%%llfogyclic compound

Cl_4al kyboted fdmARiolitihyl, hsbiidxis gﬁgp@ﬁﬁﬁmgl @zmhrt@)u@ﬁally substituted

amnoalk I, heterocycllc - where n is

0 1, witgrom, or moaCP errdn Oﬁﬂh@ﬂéton Ph%spd)lnei carpoyyl, hiocarbonyl,
(I:Hg(:l—lg) C% H. wh IS 1

The on ag?;? dit 101 &ucfetlﬂar am\?&]el F e ?28 §V &21 s-alkyl)amino,

Cl__6a| WV (ng anx@l%dmano Ssmlféhartmdé,eleétmd ldehedeq lesten halo@bn, oxygen,
am no- haloalkyl, Cy.6-alkyl, Cz¢-alkenyl, Cz.¢-alkynyl, hydroxyl or C;.¢-alkoxyl.

11.  The compound according to claim 1, wherein R; is a heteroaryl compound
selected from pyrazolyl, pyridinyl, pyrazinyl, pyridazinyl, pyrimidinyl,
morpholinyl, thiazinyl, oxazinyl, pyrrolyl, indolyl, furanyl, thiophenyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, tetrazolyl, quinolinyl,
isoquinolinyl, quinazolinyl, acridinyl, benzimidazolyl, benzothiophenyl or
benzofuranyl each optionally substituted with one or more of amido,
phosphonato, phosphine, carboxyl, thiocarbonyl, sulfonyl; nitro, thiol, thioether,
amine, cyano, N-(Cjg-alkyl)amino, N,N-(Cj.alkyl),amino, sulfonamide,
ketone, aldehyde, ester, halogen, oxygen, haloalkyl, Ci¢.alkyl, C;¢-alkenyl,
Cas-alkynyl, hydroxyl or Cy.¢-alkoxyl.
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23. A conpound sel ected fromthe group consisting of

~ 1\

FFF FO OO//NNOONONNO HO NS/ \

wolWwe/meaASHN-S HN--, N~\NH2 OH ONOF I F F I FCT,(DSQ)OS/ﬂB6396
NNNOOONNO 2 \/AHN-S \ HN-/'N-NH2 HOLHN- S

HN- -

!

~~NH2 -a N 0. .20 O HZN@g@WD 2006/ 042215

PCT/ US2005/ 036396 62 FF OONNO HO-O-~0-i O HN-S

HNMAN--NH2 F F F
H- - - ~Niggomponn

13.

14.

15.

16.

17.

18.

19.

ON_:N OO0,,.p. NN HNS
ﬂlamﬂgnglﬁ@ ﬁlf‘“%?’ Vb'fl@rﬁlﬁ %N%éﬁir@gﬁn N FF
The compound according to claim 1, wherein R3; and R4 are independently
selected from hydrogen or -COR7, wherein Rz and R4 are not simultaneously

hydrogen.

The compound according to claim 1, wherein R3’ is a heterocyclic compound
selected from morpholinyl, tetrazolyl, pyrrolidinyl, piperidinyl, piperazinyl or
4-methyl-piperazin-1-yl.

The compound according to claim 1, wherein Rs’ is a heteroaryl compound
selected from imidazolyl, 2-methyl-imidazolyl, 2,3-dimethyl-imidazolyl,
1,2,3-triazolyl or 1,2,4-triazolyl.

The compound according to claim 1, wherein R3’ is hydrogén.

The compound according to claim 1, wherein Ry is a heterocyclic compound
selected from morpholinyl, tetrazolyl, pyrrolidinyl, piperidinyl, piperazinyl or
4-methyl-piperazin-1-yl.

The compound according to claim 1, wherein Ry is heterocyclic or Ciealkyl,
wherein Cjealkyl is optionally substituted with one or more of -CO.H,
-COy(C1g)alkyl, amino, amino-CORg, carbamoyl, carbamoyl(C;.¢)alkyl,
guanidino, mercapto, thio(Cy.¢)alkyl, hydroxy, N,N-(Ci¢-alkyl);amino, phenyl
optionally substituted on phenyl with one or more of Cj.salkyl, Ci.4alkoxy,
hydroxy, halogen, amino, aminoalkyl, nitro or cyano, heterocyclic,
-(OCH,CH,),OCH;3 where n is 0, 1, 2 or 3, -(OCH>CH,),OH where nis 0, 1, 2
or 3, or -(OCH,CH,),OCH,CO,H where nis 0, 1, 2 or 3.

The compound according to claim 1, wherein Ry is heterocyclic or Cy.¢alkyl,
wherein Cp.galkyl is optionally substituted with one or more of -CO:H,
-CO,(Cy)alkyl, aﬁﬁno, amino-CORg, carbamoyl, carbamoyl(Ci.¢)alkyl,
guanidino, mercapto, thio(Ci.)alkyl, hydroxy, N,N-(C;.¢-alkyl);amino, phenyl

optionally substituted on phenyl with one or more of hydroxy, heterocyclic,



F

/I NO\\ OO N-NHNO/ \ HN NN ~ p NH \0O-1~-O

(r) NNONHNS11T ~-HN.NNH2 O 51V IV FFFF Op
WO@WMENSO O NN O N HN-On/ HN-~/ N>- NH2 HN- ®CT/US2005/036396

HN-N~NH2 H3CFFFF OOp/NNOOHOJVYVY HNSO

HN-"NNH2 O HN~ NPN O 11 0 O NgyFi 2 WD 2006/ 042215

PCT/ US2005/ 036396 63 F F F F O NNOO HNV-O ~ ~

HN--~ ~HHO'O ~~NNO 1

"IN 5. AGHRCH NS erherd ni | or2 97 (RUHE e ROHEORH e s

-, --O54INS HN O NH HN-S-HN

20.

5
21.

10
15 22
23.

20

o~y

The compound according to claim 1, wherein Ry is heterocyclic or Cy.alkyl,

“wherein Cp.ealkyl is optionally substituted with one or more of -CO,H,

-COy(Cyg)alkyl, amino, amino-CORg, hydroxy, N,N-(Cis-alkyl),amino,

- heterocyclic, -(OCH,CH,),OCH3 where n is 1 or 2 or -(OCH2CH»),OCH,CO,H

wherenis 1 or 2.

The compound according to claim 1, wherein Rg is Ciealkyl optionally
substituted with one or more of -CO.H, -CO,(Ci¢)alkyl, amino, hydroxy,
N-(Cy.¢-alkyl)amino, N,N-(C;.¢-alkyl),amino, aryl optionally substituted on aryl
with one or more of Cijalkyl, Cisalkoxy, hydroxy, halogen, amino or
aminoalkyl, heterocyclic, -(OCH,CH,),OCHs where n is 0, 1, 2 or 3,
-(OCH,CH,),OH where n is 0, 1, 2 or 3, or -(OCH,CH,),OCH,CO,H where n is
0,1,2o0r3.

The compound according to claim 1, wherein Rg is Cjealkyl optionally

substituted with one or more of amino.

A compound selected from the group consisting of :

F F : F F

N-N" O 4 \NVL o NN 0
‘@‘HN_QN/)\NHQ R HN—g—QHN——QN/)\NHZ

I Z
0==0

F F F F

o
o
0 N—-N" O 0 N-N" O
H N\)L I
S TSN ¢ S T
0 N HoN o NTOTE



OON2ONNH HO-OFFFF ONNOOO ONN

HN-S NHEN-NH2 NS a NHEN-NH2 , and 5 O F/ F O 0 NN
WO2bBN4R215aHNN-' - NH O 11 O 24. The conpound oPCTIUA2095/036396

1, wherein the conmpound is an isolated formthereof. :

25. A pharmaceuti cal conpositiggn conpri sing an

ef fective anount of a conpound 10 of any of claim1l

to 24 and a pharmaceutically acceptable carrier, 26. A

phar maceuti cal conposition conprising (a) an €

amount of a conpound of any of claim1l to 2

a pharmaceutically acceptable carrier, diluent~ or

vehicle theefore. WO 2006/ igPCT/USZOOSQO -‘@6

64 27. The hh oqgoeut Lhcaloc

wher ei n I'ﬂ(héke?f ecti Ye anount F@%ﬁr—% %NH& a
range of from about 0.001 ng/kg t® about 300 my/ kg of
body wei ght per day. 28. A process for preparing a
phar maceuti cal conposition conprising the step of 5
adm xi ng a conpound oi y of claim1l to 24 and a

pharmaceutically ag ak e carrier. 29. A process
for preparlng a compound of any of claiml to 24 F

conp ‘S|ng the stepsyofoa. reagtlng agconpound of N_N o

N ound of F

pr ﬁoare %E@ndﬁg% Arul aHahB; I HN_g@‘ /)\NHQ ,

E F
N\N o

,N\/IL n O ‘ N—N
T ‘QHN_( /)\NH K \O/\/O\)LHN—:S:_QHN_(N/)\NHQ ’
0]



10

/PG i PG Qb PG /Qa A2 H Ra Al PG A3 wherein the
Formul a Al conpound conprises a PGa suitable

wonraicdriing group portion, a Ra suitable |inkPagugemap36396

portion and a Qa suitable reaction group portion;
wherein the Formula A2 compourgd conprises a Qo

sui tabl e reaction group portion and 15 a PCGb suitable
protecting group portion; wherein the Forrmula A3

- conpound conprises a P uitabl e protecting group
portion, a Ra suitag; ing group portion and a Qa
sui tabl e reaction group portion; wherein the Ra F F
I i nki gr gup furtheer por ates cergain portions of

d“_gg;E}_ ijon roupnggﬁgi%ﬂbducQ 0 ©
reactlon tran /)g ey ,a c nd*@?rﬁdééﬁgﬁNAé\4;\NH

into a corrpound of For mJI a AM; 1 @ENC PGaOA3 Ad ’
wherein the Fornula A4 conmpound conprises a PGa
suitabl e protecting group portion, a Ra suitable

linking group portion and a Q suitable reaction group

JS2005/ 036396 65 c.
AS with a conpound of

portion; WO 2006/042215 PCT/
reacting a conpound of For

Fornula A4 to prepare a ound of Fornmul a AG; R3 F F

HN S/XRaTX"

R3 1 Rl ~~OPGa’y RNL
QX IN- .. - ~N~N- R4 Aéﬁ
H\H/AG HNHB ntr form W;@E}JQ’( )\NH2
R3 MR31]

mtoaconpound Cof Fornula(l) |PR1

,N i,0 RLRa'S T~-X)--"N4/ X1 L

6) F F e F
o o o
Q NN 0 N-N" O
_II /i
S QAT CNEN IS S
O ?
F F o

24,  The compound of claim 1, wherein the compound is an isolated form thereof.

25. A pharmaceutical composition comprising an effective amount of a compound

of any of claim 1 to 24 and a pharmaceutically acceptable carrier.

26. A pharmaceutical composition comprising (a) an effective amount of a
compound of any of claim 1 to 24 and (b) a pharmaceutically acceptable

carrier, diluents, or vehicle therefore.



NNOOI NNO 2 X/ R NN4R 2N-<~NR4A5 A6

HH(l) HNH wherein the Fornula (I) conpound R3
waQnrosp422180r por at es certain portions of the RaPCIiuskiong36396

group as a product of the reaction. 30. A nethod for

using a conpound of any of clghm1 to 24 for

i-nhibiting unregulated kinase activity conpri sing

contacting the kinase domain with one_ 1Q or re of
tHe cohs acentical sR@EPABHHYL fé%mb?&iwhe%{l t%f‘g%@PYF gRgunt of

el o misp Oipdlridie f FLARE 67 A EEBLA 0.0 eyt TR0 gl of

I ncr eandd wastight per égul at ed ki nase expression or
signaling | eading to unregul ated cell proliferation.

33., The h of. cl ai wher ej / ] [
Boi i BEpemdenpep s By AR OR cShptfe e fep of
di seas@niiging a%oRipethd bhafjegdldier ©dd andsiatmgeehticany
-unregul ated cellular proliferation activity,
conpr iasfeniaBeipdHrst ering to the subject an effective
anount of a conpound of any of claiml to 24. WO
2306/ 04 22L-85HET hidp2PP4 OSAFAR BGnPof clhinT® 1604 cOinprising the
treating a diseasée in a subject in need thereof
medi atséapslof i nappropriate protein kinase activity,
conprising admnistering to the subject an effective
gjrount e%fting ACRRURE oPFordiia &11 vhilid Bnkpdihd4s FoRfiula/A2 to
met ho or "treating or preventing a kinase nedi ated
di seagmepane a compp@nt of FormEland®d t her eof conpri si ng
adm nistering to the subject an effective anount a
conpound of any of claim1l to 24pg37. Thggnet hod
according to any of cl ai m 34 Qo 36, mherglﬁ t he
protein kinase is PGg| eckgd frofPt he gEQBp consi sting
of one or nore of CDK, R¥VEGFR and—HERG,” 38 The met hod
according to claim 37, wherein the CDK is CDK1. 10 39. .
Thg:rémtthoHoraa 119 Adi ddghpolnd tahhisdd a PA)8tigatle pRgectbi gicip portion,
CDK2. 40. The nethod of claim 36, wherein the kinase |
medi at@Ra. dligbledmking gowmpetipe apd a Qsitablejiegetinesroup portion;
associated with one or nore of non-snall-cell 1ung ‘
CRRGEh She F&nfla ACREREn®EorRprERS b §2RREBIS reaction group portion and

a PGy, suitable protecting group portion;

wherein the Formula A3 compound comprises a PG, suitable protecting group portion,
a R, suitable linking group portion and a Q, suitable reaction group portion;
wherein the R, linking group further incorporates certain portions of the Q, and

Q, reaction groups as a product of the reaction;

b. transforming a compound of Formula A3 into a compound of Formula A4;

ITGb ' C])c
/Ra Ra
PGy a3 — > PGy as

wherein the Formula A4 compound comprises a PG, suitable protecting group portion,

a R, suitable linking group portion and a Q. suitable reaction group portion;



41. The nethod of claim 36, wherein the kinase

medi at ed di sease is selected from 15 acute and
wohowruz215 nf | anmati on, osteoarthritis, rheunmat®CU/US2005/036396

arthritis, synovial pannus invasion in arthritis,

mul ti ple sclerosis, nyastheni gsgravis, diabetes

mel l'itus, diabetic angiopathies or retinopathy, ocular

di seases with retinal vess .ﬁllfera

| arReSE BRI APEERSB2 AIGHA & CanBRlEt Formula Ad t
“'Cera#%zﬁeﬁ%bﬁ%bﬁhdoﬂ?%ﬂ%uﬁ! Agases, transplant or bone
marr o ansp rejection, [upus, chronic 20
pancreatitis, cachexia, septic shock,
flbﬁeprollferatlve and dlfferentlatlveRskln di seases
orH§|Q@rders cent rg nervouﬁ%syseeqthsqases

cance cuI ar d| ases a;yt oi nmulie VI raI /&

i nf e@tl heaNt_N P(e i ntima fo@

transpl N4 i pidu u va§cu pat hi es, N_4~4L\N A
4

puInDn ey g 3eases u te and chronlc 2
nephr opat h| es. 25 42 The met hod of claim 37 AGWher ein
e fibroproliferativ [
e nd BB FiEbbG A Folbll ARl SLIKFE it Formuta @
formation, psoriasis, dermatitis, eczenma or
sebor r heaBa wherein the cent raI ner vousRﬁyst em di sease
Iect,%dofrom Al zhei ger' s di sease, Pa’J ki nson's

, dlseaséhor, SSIOﬂ e ein the Baﬁc
2006/ 042295 CT SZOO@L 96 67 1is. Ct fr or{inN
solid turmrs ctra‘s’gllo S—k )\
epi dernoi d neck cancer& un *R4

5 cancers, breast ancers oIorectaI cancers, prostate

cancers, %ast ri c cancers esophageal cancers
pabereinghe Fermdnil compaprssRs group FI@BF%’T&%%%P%SB‘EF%%%{ the R,

pat hol gl 65 - 8Mi6hs aBriicPOhetaguge! | 5 proliferation,
tunor Qgro f cularization or netastatic cancer

cell invasion and mgration or |eukem as or

| 30rphoABsiethodefei wsither ocmpdwnd df segsef chimskltec24dor inhibiting

g|r gumc O“"%gglll ea%gg%[?eg l%%tg\tzlltyogogpgr:tﬁggg%t%ﬁqgs € k?r?arsg @8m3Mn with one

10 Cytonegahowi drifs coMishpiug the heart disease is
sel ected from hemangi oma at heroma or at heroscl erosi s;

wherein the neointima 10 formation or )
t 3 ans pTantugthiodof ichiln 38dwhersiauthe simasr/dqmaig it @kingse receptor.
restenosis wherein the lung or pul nonary disease is
ect fg étﬂ(])c?lolfe I% 363% tH@%nﬁ%@E\ﬁzﬁéﬂ %cf?{;lt is increased or
T i"67E0T Esu I'ng from chronic Fuctive
puI mnﬁhﬁrﬁgﬂh&ﬂr iase agipressiohenei ﬁgﬁdlmgadeetdmgrtd unregulated cell
chronic nephropathy is a kidney or renal disease
sel ect P@lifqpER. acut e, subacute or chronic forns of
gl onerul onephritis or 15 nenbranoproliferative

15 959mer ¢ ORLARY dflcBimPOOTREMIARE kEaOS1s S cye RR BEFNHA kinase.

34, A method of treating a disease in a subject in need thereof resulting from
unregulated cellular proliferation activity, comprising administering to the

subject an effective amount of a compound of any of claim 1 to 24.
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mul ticystic renal dysplasia or kidney fibrosis. 43.

The nethod of claim 36, wherein the effective anount
wofodele2asnpound is in a range of from about 8CD@$2005/036396

ng/ kg to about 300 ng/ kg of body wei ght per day. 44.

A method of treating cancer, @gnprising adm nistering

an effective anmount of a 20 conpound of any of claim

1 to 24.
35. A method of treating a disease in a subject in need thereof mediated by

inappropriate protein kinase activity, comprising administering to the subject an

effective amount of a compound of any of claim 1 to 24.

36. A method for treating or preventing a kinase mediated disease in a subject in
need thereof comprising administering to the subject an effective amount a

compound of any of claim 1 to 24.

37.  The method according to any of claim 34 to 36, wherein the protein kinase is

selected from the group consisting of one or more of CDK, VEGFR and HER2.
38.  The method according to claim 37, wherein the CDK is CDK1.

39.  The method according to claim 37, wherein the CDK is CDK2.

40. The method of claim 36, wherein the kinase mediated disease is a chronic or
acute disease associated with one or more of non-small-cell lung cancers, colon -

cancers or breast cancers.

41. The method of claim 36, wherein the kinase mediated disease is selécted from
acute and chronic inflammation, osteoarthritis, rheumatoid arthritis, synovial
pannus invasion in arthritis, multiple sclerosis, myasthenia gravis, diabetes
mellitus, diabetic angiopathies or retinopathy, ocular diseases with retinal vessel
proliferation, inflammatory bowel disease, Crohn's disease, ulceraﬁve colitis,
boﬁe diseases, transplant or bone marrow transplant rejection, lupus, chronic
pancreatitis, cachexia, septic shock, fibroproliferative and differentiative skin -
diseases or disorders, central nervous system diseases, cancers, occular diseases,
autoimmune disease, viral infections, heart disease, neointima formatioﬁ or
transplantation-induced vasculopathies, lung or pulmonary diseases or acute‘and

chronic nephropathies.

42.  The method of claim 37, wherein the fibroproliferative and differentiative skin
disease or disorder is selected from papilloma formation, psoriasis, dermatitis,
eczema or seborrhea; wherein the central nervous system disease is selected

from Alzheimer's disease, Parkinson's disease or depression; wherein the cancer



WO 2006/042215

10

15

20

43.

44,

PCT/US2005/036396

i

)

67

is.selected from solid tumors and leukemias such as glioma cancers, epidermoid
cancers, head and neck cancers, lung cancers, breast cancers, colorectal cancers,

prostate cancers, gastric cancers, esophageal cancers, papillocarcinomas,

Kaposi’s sarcoma, and associated pathologies such as unregulated cell

proliferation, tumor growth or vascularization or metastatic cancer cell invasion
and migration or leukemias or lymphomas; wherein the occular disease is
selected from'macular degeneration, diseases of the cornea or glaucoma;
wherein the viral infection is cytomegalovirus; wherein the heart disease is
selected from hemangioma atheroma or ‘atherosclerosis; wherein the neointima
formation or transplantation-induced vasculopathy is arterial restenosis; wherein
the lung or pulmonary disease is selected from allergic-asthma, lung fibrosis or
complications resulting from chronic obstructive pulmonary disorder; and,
wherein the acute and chronic nephropathy is a kidney or renal disease selected
from acute, subacute or chronic forms of glomerulonephritis or
membranoproliferative glomerulonephritis, glomerulosclerosis, congenital

multicystic renal dysplasia or kidney fibrosis.

The method of claim 36, wherein the effective amount of the compound is in a

range of from about 0.001 mg/kg to about 300 mg/kg of body weight per day.

A method of treating cancer, comprising administering an effective amount of a

compound of any of claim 1 to 24.



