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WD 2009/ 014637 PCT/ US2008/ 008749 1 HETEROCCYCLI C AM DE
COMPOUNDS AS PROTEIN KI NASE | NHI BI TORS FI ELD OF THE

wol ENIN The present invention relates to coEAWIR/008749
useful as protein kinase 5 inhibitors, regulators or

nodul at ors, pharmaceutical ¢onpositions conprising

t he conpounds, and nethods of treatnent using the

compounds and conpositions to treat various di seases

such as cancer, inflammtion, arthritis, viral

di seases, neurodegenerative di seases such as
HENEROCYCLIC AMIBESGOMEOUNDSAS RROTEIN d< E IBITORS

fungal diseases. 10 BACKGROUND OF THE | NVENTI ON

Protein kinases are a fam |y of enzynmes that catal yze

phosphoryl ati on OFIELD OFTHE INVERTIONCUl ar t he
hydr oxyl group of "Specrfrc tyrosine, serine, or

t hridenprasent inveatien relates o compoumdusefnl /s paeteln lipase

innBlf Peg iBiche S LR iR BG4 ins Bmprising
the Rompduridal ard methbls ofitlebehent ugihg @e campotnts and
survival. Uncontrolled proliferation is a hall mrk of

conapafiionstel treat varigusdisersasestiaheas eangsy, iflasiagliomariitis,

vira%'l(steggegergéur 4 %éﬁé’r%ti%%li{eas'eg R A&H@irﬂ@r@??sease,
makKing StinulFatory genes hyperactive of 1 nhibitory

cardienasculandistases, dPrdbfurigal diseases.i nhi bitors, regul ators
or nodulators alter the function of 20 ki nases such as
cycl i n-dependent ki nases (CDKs), mtogen activated

protein Kkina KERO ase kinase 3
( GSK3bet a) , 9 OFQ#MEQWENTR?N, CHK- 2

et Piptéinrkinases KR familyselenZypred thal ifalyreiphosphdrylation of
oro BT SR WG BELPRARRrBGRe 55 B hicbnine
residu@glin pfétedd?-Fdteih kibes Fe ﬁb@mm&h&%éamaﬁmb wide

ki nases are serine/threonine protein kinases, whic
varigtyeof eellulrn prioggsses, decludingrmetabelisml celk praliéeratian cesll

Gl e, 9 Ao S LB g
cancediceligiumld dPkbe manifdstes by @idregGlaidn ofihe celCBkKAsion cycle

. CDK5, CDK6 and CDK7, CDK8 and the like, perform
in amesafitwerways =anaking slimulstencgpnes; Purerestive arinhiytary genes

ey SRR R 55 b Bra R BR8E BB rton o
kinases such as cyclin-dependent kinases (CDKs), mitogen activated protein
kinase (MAPK/ERK), glycogen synthase kinase 3 (GSK3beta), Checkpoint
(Chk) (e.g., CHK-1, CHK-2 etc.) kinases, AKT kinases, PDK-1, JNK, and the
like. Examples of protein kinase inhibitors are described in WO02/22610 A1
and by Y. Mettey et al., in J. Med. Chem., 46:222-236 (2003).

The cyclin-dependent kinases are serine/threonine protein kinases, which
are the driving force behind the cell cycle and cell proliferation. Misregulation of
CDK function occurs with high frequency in many important solid tumors.
Individual CDK’s, such as, CDK1, CDK2, CDK3, CDK4, CDKS5, CDK6 and
CDK7, CDK8 and the like, perform distinct roles in cell cycle progression and
can be classified as either G1S, or G2M phase enzymes. CDK2 and CDK4 are
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of particular interest because their activities are

frequently msregulated in a wde variety of human
woCRNgers37 CDK2 activity is required for progr ag3i@2008/008749

through Gl to the S phase of the cell cycle, and CDK2

is one of the key conponergs of the GL checkpoint.

Checkpoi nts serve to maintain the proper 5 sequence of
of padtidulanjintezeshbmuasisarideialactivitieb are fehuently sigregdlated in a

insults qr to rolife ve SI nal s, ile the | ass
wide,vagehEfhtien RBBRHS. dokecrctiviy Boaedbiredapr pfobressio
throf@RIGH RYHIRSS dhdsuBIItEE ke Icgele] B GBR2AILAKY the key

| uences tunorgenesis at the [evel of tunor

conmmmnésebthefam@heohp@et gChpslg?omB seivel tp pRintainithe proper

{ [y {.
seafjgfienat Fell &' ehfitand Bitw thghei Y RssorEb Hay Srto
prolfeehtivBssidridls bivhins thep|2>§s oP orépdsihicRp6Eint BentreMiarcaneer cells
under exp ressed, ectively, in breast, colon,
CO"HMQ%IQ t%mngenaalg ﬁ&@ﬂ*@ p@thmanﬁuerm&&d@morgﬂaﬂsls at

the FRADIH Ririod ARAOUEr BHBAAPIL o P8b Geihnd BFFLAY oFREhEne

Fered’ expression has

actlvmm@@em EDKMW Feports Ihaweedj@manskrmdrthat/boml the coactivator,
urvival. This observation makes CDK2 and its

oycinEupai dhg lrﬁul@lhvﬁapz?c@fn%@m 31 Sithef AVgEt o HRderexpressed,
res;?é:%no fFFBF r&q(ﬂgs rﬁ@‘(%&"ﬁgoﬁ%eﬁ ???lf?g?étﬁhmadder, non-

Hodgkg‘dﬂ|Iwnpmmhep01/mrasannbd>theasapw81 d'émn‘naaltmedmpressuon has
reported in the ljiterature itors, for th
bech RN 9 CaTreldienuih Todfeass BT Botvbiesels FnpupSargveral
sunvivall iITHs 8Bsev@lion eakdd BOKamd ft@?é?lﬂaﬂﬁ?%aﬂ'ﬁﬁé &rhBBlling
of the various CDKs and their 20 relationship to
targeasfowdbedypebpmemaﬁ@enceﬂraatmﬂmsdol (shown bel ow) is
onsIeC|veCDK| tor LS _curr
cindS ROERSE S aiEncTie -t dsPhal S CATL P eiblfifie ¥ osoanic
moletul@k . as Well &5 lp%atl@§ ﬁbve HeeAT8PorEd th (HRB8latukdBs OBHK
~HO- HO OC H 0 WO 2009/ 014637 PCT/ US2008/ 008749 3
inhibiters fok thwpoteptialdreatment of careersn Y- 6,4 THP7 &xetpl dine 23-

oo Y50 85 gt o Vol RS 25D e
relaabnshlﬁllb vadouSitypasedf candés.: Fiopifid] 1SN beldv@ is a

7,305 describes certain
nonselective CDK inhibitor that is currently undergoing human clinical trials, A.

M. Sanderowicz et al., J. Clin. Oncol. 16:2986-2999 (1998).

CH,
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pyrazol o[ 3, 4-b] pyridine conmpounds as CDK i nhi bitors.

An illustrative 5 conpound fromthe '305 patent is: O
wohobd/N4631 K. S. Kimet al., J. Med. Chem 45: 3243008008749
(2002) and WD 02/10162 disclose certain am nothiazol e

conmpounds as CDK inhi bitors3 10 Anot her series of
protein kinases are those that play an inportant role
as Othec tkeokpdnhibitors oECDKsyiockide; foyrexasnpa, olomoucine (J.

Vesale gl Poye v R BiaRe. 2o 4er i TR AR oo (. Meter et

al., @mesloandm 627 %36NE gws)atwls ®, 10,805 ele8tris&d tértain
while the cell"Ts arrested, in some instances can

pyraz@q%é&@uﬂd@@qmp@m@me@%mhll@ltmsh)‘\mxﬂuatrame 15
ckpoi nt have not been net.
°°W§@M§5ﬁ}%§oﬁ{)?b%?%’§ﬁg ogcur in ;/he GlL phase (prior

to DNA synthesis) and in &, prienygo entry into
mtosis. One series of checkpoi pnitors the

integrity of the genone and, enS| ng DNA danmage,
t hese "DNA damage checkpoi nts" Dhg €k cel | cycle 20

progression in G & & phases, [
t hrough S phase. This action eng
processes to conplete thefr tafks before replication

genetic materi al
I nactivation of

.eIIs t akes pl ace.
& transduce
abnplex to inhibit
activation of the 2 cyclin BIr€dc2 Kl nase, which
pronotes mitotic entry, and abrogate G sub.2 arrest

i nduced by DNA damege inflicted by either anticancer

K. S0KRim 8t &r, W@&%h@#ﬂﬁ%@%é%ﬂ@ﬂﬁi)%ﬂ%o $2/10162

endogenous DNA danage, as well as result in
dlscrziew eegain aminethipzelg ermpoewnds as GOK ifilitassk poi nt

‘;&ﬁ@tbﬁsfjﬁ%)%?s R'S’g%' lﬁggsn C%ge};%ntggg L iRt %af%hqmb%rtant role as

a cﬂé&kplﬂr&ﬁn el byélb%‘?ﬁbreé‘m % eCh@ekﬂ>0|nts9dre865t E8lcycl®97) ;
Wei nert, Science, 277:1450-1451 (1997); Walworth et
progressiof %W@PBFOPS@? §G‘83—38?9!C'0 f§9@f€s%3r\'l§eﬂip Wﬁd@mﬁg%ta”d

maffitain tm-? lrﬁé’(abghfbalhﬁﬁ lofcefts While tI]IPQ:e(I 193fbstedt Eﬁﬁgﬁ ¥Bme

mani pul ati on eckpoi nt control Tn cancer ¢e
instances cahfinduce apoptosis (programmed cell death) when the

requirements of the checkpoint have not been met. Checkpoint control can
occur in the G1 phase (prior to DNA synthesis) and in G2, prior to entry into
mitosis.

One series of checkpoints monitors the integrity of the genome and,
upon sensing DNA damage, these “DNA damage checkpoints” block cell cycle
progression in G4 & G, phases, and slow progression through S phase. This
action enables DNA repair processes to complete their tasks before replication
of the genome and subsequent separation of this genetic material into new
daughter cells takes place. Inactivation of CHK1 has been shown to transduce
signals from the DNA-damage sensory complex to inhibit activation of the
cyclin B/Cdc2 kinase, which promotes mitotic entry, and abrogate G.sub.2
arrest induced by DNA damage inflicted by either anticancer agents or
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broad utilization in cancer chenotherapeutic and
radi ot herapy reginens and nay, in addition, offer a

woemReeral | mark of human cancer "genonmic 10 pcT/US2008/008749
instability" to be exploited as the selective basis

for the destruction of cancer cells. A nunber of
factors place CHKL as a pivotal target in DNA-damage
endogentpe DNA dantagd, asell as uesulbini prefarentialkiling of thef

t hi d f i onal | |l ated  Ki
resiind coRRkeo il doRalve PelienSrs. aishdosas 8tSk o eRBpen2tk 1501-
. : . et .
O R A e O Lk, Cano
91:865-86¢ 41998 VW gioert] Sgiernceo 887 )1450c145% (97 aliphist &/.,

Nath A SRR (950 huA-KPhoailol o BPRE: ot CBE: S'rar-

160I00ah.ne ki nases can be of the receptor type (having
extracel lular, transnmenbrane and intracellular

dorglaetjveomanipulatinon etehgrkpointygeatrobis ¢anagreelly could afford
H A | . _ . - -
orob Al G reon P R oGe Bpl KRBT ek PR

ma ih addiitiosy, ofebadopamoal halltharkiof wmadn éaeder “gbnoitnic20
different subfamlies of receptor-type tyrosine

instabiitg dQ begplojtachas thaselective bapis forhesdetrugiopLf cancer

col$ WA b R GThECh L SE Sphal e o uATpirEed
cheskpbiatricontraif Trecelpcmtadionddinhibiters ofdhisaandunictichaltierelated
nSLREN SLCBE NS B Eosh o BRALS Sbie v
CHR 4 658ty S pns a6 i Korgsra Aol gon 07510
(1988 Matsaokahgciemeyr 281H833q1897i(h898Ncsould prends-valyside

d bet a. t Fl - ki t d FLK- Il. The FLK
e BisrGefid &SR ER G Perfhefidhcar®hisert domin
r ecRRdtaEr GISOR) of KiRadel ate the9fodindRivasds ( Fiyfoslne kindlsak can

l'iver kinase-4 (FLK-4) and the fns-like tyrosine
be @f thegeceptor typelfhaving egeacgliutar, Hpasmesitsanefndistracellular

dorhgBRPLY e 8 rdal61 §Be bRRRSRRaERRGHAIER" Fécdbior-type

tyros{ne Hﬁé@@@éﬁ@ﬁ&#@sséd/@f al largd nll(mnbeobf trhasmemtTr_ane péceptors
rotein tyrosine kjnases, nanely, , .is peljieved to

witth e REDIOIRGHEH Gt IoTRch ot 20 iffgiens SSpRRHISs porm

rec PR E RS Rindtesife bed el O i farfse

subfiamiy sdgsignaied tlog HER spbtamityy ioeomeriked of EGFR (HER1),

HERGRHEEES 308 iy e Ligoridy g ar R THADEST feeebypjdettiod S far
incl(BitGEl,@rdggEfi’al r?Wc@@kS, TSRLAAE, a@sphitetelid HBIE SFS betddellulin
and heregulin. Another subfamily of these receptor-type tyrosine kinases is the
insulin subfamily, which includes INS-R, IGF-IR, IR, and IR-R. The PDGF
subfamily includes the PDGF-alpha and beta receptors, CSFIR, c-kit and FLK-

Il. The FLK family is comprised of the kinase insert domain receptor (KDR),

fetal liver kinase-1(FLK-1), fetal liver kinase-4 (FLK-4) and the fms-like tyrosine
kinase-1 (flt-1). For detailed discussion of the receptor-type tyrosine kinases,
see Plowman et al., DN&P 1(6_):334-339, 1994.
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Zap70, Fes/Fps, Fak, Jak, Ack, and LI MK Each of these
subfamlies is further sub-divided into varying

woReeRugss. For exanple, the Src subfam |y is pefaHos/008749
the largest and includes Src, Yes, Fyn, Lyn, Lck, BIKk,

Hck, Fgr, and Yrk. The 10 Sgc subfamly of enzynmes has
been linked to oncogenesis. For a nore detail ed
di smtueastoaneobf ﬂiemomred@n@ppmteihyymsbfe kigases, rmamely, LCK,

B v 8;2025-203
s bElNG BHmEgIate 7% JraSTHORE] 1 Bl Oba ana o8 Bisierdction
of 4IEaTacH 51O L ) vithS bRlssMiRal dhiEOACARRERYS A moro

_ nmechani sm by wh new capill aries
detailed discussion obnopxieseptog tyresmel IsnasWseln previdedédal Botl¢re

| h h tentj al t .

onddiig, BraiaReefst Lo HEhST e Rnth Oy Tl Kpases is

alsct Eo&priead g an’nérb§§ §@§fa?ﬁ|ﬁe§flﬁélﬂﬁmg| Srd, ek, aBtk! Csk, Abl,
however, E;g : enesis is fairl \égpl imted, occurri ng

Zapd®9, fesansh aleAcCkfangddMK.h h@@tmﬁg subfamilies is further

sub BRI Al 2P hon e BRAGPR, ERE UGBy is one of

the ¥gestuane ficludes Srd)MdsTiyk, Din deske Bk, Hks Fapesnd YekhThe
as retinopathies, psoriasis, rheumatoid arthritis,

Srcgyd arallxap anAEBEs hashesaiked taPncaagnesisic &or § Xere detailed
r e t
dis iR If BT RIrEbeBIOIARES o irESing i Facisl Beg Ui, Onbligene,
SZWGBS (0993)1e growt h factor receptor tyrosi ne ki nase
rJl VEGF- R2 vascu ar endo Iia@gkomh factor
B ASHIoR (odty 7818 5 FRlbarc/ S ORI (Eoieit KNk Asa g
cru?ﬁﬁ%‘?é ™ 5n§6§eﬁés§ L\%hi’f‘)f’n is 'fﬁ%';h%ch(afn'i&ﬁ ‘Bgl\ﬁﬁkh WeW‘@:@plllanes

actor rec and TEK (al so known Tie-2
are\f@@ed?ﬁomxhxnshng yes&qﬂseé/b!beln oeduirash thedlastidar aystem has the

bln t he t ent anioeic rowt h factor VE
potciufil o GaRefrl T cBRlAR HEtyRer® RYlet B kit fheigRer
funédring of 88s s and orgdrisadalthelaguttkhowe e @hi idq?‘hes'ﬁh'dffalrly
it is 30 expected that direct i nhibition o ki nase

limitggt, iogcugringt oNE@FtrRpIgaesss oé waund healing andeaeryasshlasization

of (R BoOBERTT TG epkftiafd e ORReBin@RAT R AEEY) )

angicgdrassidren haldark of $dvand) 26694451 403 as retinopathies,
PCT/ US2008/ 008749 @6 mutants of VEGF-R2 which fail to

psoFi@aiSafieYnaieid aﬁhah%oﬁg,q-r%tedwmaaéﬂeefen%iﬁtloncam gancer
soﬁ?&mor@? B r?-ﬁl%%gé%%ﬁéh h&W ngﬁ n tgt_tge: e aled in the

pears’to have unction in t hat
anglxbgemd paiGasy lndedangnaegmanm&lts of the gromﬂh faﬁGFreceptor

rold GhBbS JePUBSUERS 48 (VALGAS Shathel S Biprsepertor
alsd khbWh dsKDR (kihase insert domain receptor) and as FLK 1); FGF-R
(fibroblast growth factor receptor); and TEK (also known as Tie-2).

VEGF-R2, which is expressed only on endothelial cells, binds the potent
angiogenic growth factor VEGF and mediates the subsequent signal
transduction through activation of its intracellular kinase activity. Thus, itis
expected that direct inhibition of the kinase activity of VEGF-R2 will result in the
reduction of angiogenesis even in the presence of exogenous VEGF (see
Strawn et al, Cancer Res., 56:3540-3545 (1996)), as has been shown with
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Simlarly, FG-R binds the angi ogenic growh factors

aFGF and bFGF and nedi ates subsequent intracellul ar
woSdo@@licir ansducti on. Recently, it has been P¢aas3b@@mos749

that growh factors such as bFG- may play a critical

role in inducing angiogenesis in solid tunors that

have reached a certain size. Yoshiji 10 et al., Cancer
mutdeseaf YEGFR2 88i2W-faild &8 medt@ )sigrai trans dueiish. RRlillauer et al,

howeyer,  FGE-R | ressed, in a nupbe different
Car e e o oI he FBGTIAE. Via 32 RGO 1 Nave
no fRindkoh TP aam; Ee&&zd ltHht‘b‘f'ﬁ?édin‘Prf@ﬁ'le Wé?@hi@%&i@lty of

e adu sys

processes I n . . t. Nonet he_ €ss, y emcC
VEGHr Therefosei aselective imhibitomaf| tbe kinaseragttyity of VéFGF 1Rk would

ki nase.activity. .of FG=-R has been reported to bl ock
be %’ﬁl{%ﬁ?ﬂ&%ﬁ'bﬁm&@%@nesi s in mce wthout apparent
t 0>S'if5r'iifa)‘l)|/_, NGFmﬂtheQingiog?\'ﬁQ%roMHrfaétbrs AFGPOSfd b¥GF
i e-

(1998). TEK (al so known as i s anot her receptor

and megdiatas subsranent intraesludar signdl tansdretitmeRespnity|it kas
bectl et JEE oWl Bel o P By pPRE FERA TR

indacihg phgiygemegisahi salidalinions thdt e rdackéed adjertBirKsized Yoshiji
results in a signal transduction Broces
a

whi ch
ot abp beioer FosRat 8 SRR NS A00Y bnUBiKe NG e, fowever,
FOES citybsaF I 2 FARARY o SHPBAY bo6SlhudhBE 8Rbody and

acilrtating the nmaturation o f
may es sed\snotThlay irmpodanrdeoimootber nenalghysicdogithlprocaesses in

e SR e S Rl s SRR BLA B Ao o
the RieC4ctivity 6f FBRR hd9Béen rdpéridd f@@@c?m@}gmm to

the mtogen-activated protein Kinase
angiogrndsigin miceiwithoutzgppareot ioxicity. MNokammadel almEBOy

res g esponses, cell proliferation,
Jouéﬁﬂﬁﬁﬁﬁ'ﬁdf@f?@i genesis. JNK kinase activity can
be PEKi(dRbaGoNN 48 TiRY isSAndTHEF redePdritfiiddthd kikase
pr oi nf | amat oral tcyt oki nes 30 ( TNF-al pha and
o]

expressad enlyjon andotholigl ey weiehh5as heraisbown iodlpy errole in

: d . - j : - Cal [ ation,
andiofrib ! TnéBiting BRI, Mool sRauiss
autbeHO RPN BT ik kinabb eloddin lofid&koahd resudtsi indi sighal
that JNK is involved in a ol|%t 0Si S | nduction al?d T
transdugtion peggess; Whish appears gh egiate the intgraghign|of endothelial
- 0 I s I
cellgHitror enBRHANS) KRt qelk, WELB) (A REAS 0 maklbrbf
newly lfommed bloes, vessels. eChafactor anglopeieting; andbetathéerhiand,

appaea% ?(928 atglo(r:liz%atwéearctforr]w &raonsgtlg 6oefet‘|3nqq Gn TEK’ an%eéi its(r)d pa%s

angiogenesis. Maisonpierre et al., Science, 277:55-60 (1997).

The kinase, JNK, belongs to the mitogen-activated protein kinase
(MAPK) superfamily. JNK plays a crucial role in inflammatory responses, stress
responses, cell proliferation, apoptosis, and tumorigenesis. JNK kinase activity
can be activated by various stimuli, including the proinflammatory cytokines
(TNF-alpha and interleukin-1), lymphocyte costimulatory receptors (CD28 and

CD40), DNA-damaging chemicals, radiation, and Fas signaling. Results from
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"Signaling in Cancer: Pim1l Kinase and its Partners”,
Annal es Universitatis Turkuensis, Sarja - Ser. D Osa

WO 20090463316, (August 30, 2005), PCT/US2008/008749
http://kiriasto.utu.fi/iul kai supal vel ut/annaal it/ 2004/
D616. htm . Pim1l acts as a 7cell survival factor and
may prevent apoptosis in malignant cells. K Petersen

the UNKSkagckaut anice indicateuthat JIKrs émvaResck ir oo $igrddtion and

005 r or ki nases (Aurora-A, Aurora-B, Aurora-QC)
T nifpe? 2hi citsrehf Tk

‘ne protein kinases that have been
i mbmf-atleé érﬁalhgeﬁrme/ﬂﬂra@ﬁrne |§H§§b aEIéVé'te%‘expr‘%"s@%tleaé]g of
ot her solid tunors. Aurora- Q@éa so sonetines referred
Pim-4 hayetiaen detectssl indymghois myedid ddalignamcigseiand recently

Pirft) S ettt B AV HSnRaho ek SRl Ao Safiier, Kopetora,

‘Sngmsn*ngqh IGdrterhRINRa Kihate angaty RaRhéN Mnal8s UNNGTERAts
during mtosis. Msregulation of the cel | g/)cl e can

Turkee@asis.oSedd + fedr DpPisei+ karat 666, @vgust Ber200

httgi}?ﬂgég'@lagth'ﬁﬁlka’ilé@%nt/%%mgﬁaﬁml 616. ¢t?ﬁlu33 m-1ggts asa

ceII(BLtW17 Slgggbggjg?hdlrggg@r&é@ﬂmﬁdpﬁ@@sm mal@NBﬁt cbcl:lgl K. Petersen
chumacher_ et a
Shay ef al., Malecy r Ressgrch &1 mrwuZQQS% . Bi oI
Chefiro rgi%a@z(fﬁHf‘&yA A&ﬂ:?g? )Aur8rév%t He §e[(ne/threon|ne
pr ot 0- oncogene 't odes fOr S|ne I nase,
protede &jases tlhairha\&obemynpll@ted\ﬁmhﬁmhmdr&eatsm ésacqalon,
orebE by Sl AGh 0 e SRS W g o

beh'é(}@&"?o % |3\50IV€<H’H Brote i sHasHNo I ﬁér?evéﬁl%EtﬁépfeguPJte the cell
HG-/ SF acti vat es, c- he latter in

cycta;rapeﬂﬁyalb/cﬁwena%anay]pm rele nmcnatfelllpgﬁlrwvaysurate
|nclud|n t he at h fromRasoRaf to }
seqrb ot O8Peeah R STine AR MBereligh B fre Sei e can

lead &@aémﬂapbmmrﬁ\a@h andiothdr abférmsalgies! IR Guitith G616A cancer
inplicated in the rogressi on of human cancers ("see

tissger AHrsReh, Adrosa-B, AuseraCdigvedbreminunghiate overexpressed

(se%%ggfof@h ‘ﬁwﬁ@ fc%ﬁ.{) 5 na@sﬂf&d@yechur%a%ér 2., J. cell

BioBi1agh 8851646 (BI8IRiMAA ¢2403) BioinChBauneT2 4386613771
oncogene,  21-2309- 231942002)). WO 2009/ 014637
(191560/ Us2008/ 008749 8 The AGC sub-family of kinases
ctiePPat@hEsdéd fo?%rt'yl;t?sm@ﬁﬁllase rfceptor

e_in"a varie

VBoitd 4K "4‘ aegto i s-:Fu:nc‘?sﬁ?ﬂ% also known;

21 2309-2319 (2002))
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insulin, apoptosis protection, diacyiglycerol

signaling, and control of protein 5 translation
woldoet|asn et al., Curr. Biol. 1999, 9, R521) pcthis2008/008749

sub-famly includes PKA, PKB (c-Akt), PKC, PRK1, 2,

p70S6K, and PDK. AKT (al so gnown as PKB or Rac-PK

beta), a serine/threonine protein kinase, has been

sholime AG®subsfamily of &iasesiphosphienddtetthipie substratescarserine

and{iieqging rr%%g%%%ﬁ@%fmélggg% a ?%r'fet%?g?f&e'@@fg Shrife
pro@%ﬂﬁ:l@cﬂﬁ& bdtgnot%%%fe'dz slfgWQngKthe Rispdhse to

Neur osci . 2000, 20, 28 2886 AKT“conpri ses an
msumrt @poptesis proéecktmrr |d1acyﬂgim¢rog§ngoam)g cndheontrel dfipiatedn

traqﬁwqgga?n%tﬁsgi lré*oé%ggaﬁg%??h THE B bt MdfGdes
PKAEPRE LEdA eng703%K @nd FDRC. Natl. Acad.
Sci . ISt892 89, 9267 9271); (Brodbeck, D. 15 et

al . . Biol. Chem 1999, 274, 9133-9136)]. The PH
donvhh(’ﬁ (Bisndeosvn ph&¥(BoF Raer?deeﬂsa) atsecinedheeonine protein

Kindah RS RTT st T DB AVERETP PaEEin Seetl B85 Bt cangst dnd is
a nisatseef BomIdiTahetond RRAFRYI, 7er Nergsowob, 4091 93-34)

NGF) and insulin-Ilike grovvth factor (I 1) [(Kulik

(
(Yuan, £l Q., eftal., Qrgagensi 2000, 199@3242233015@@m$awa K., etal, J

Neq SR 2DER: 2 {15 2B AL AP mbpehahd elifarablbea

horﬁélo@kﬂPH) @ohiin Pa &mammaamrmcaa @-famlhalt"@élﬁ'%glon Three
horyl ati on by anot PH donmi n- cont ai ni

'30{9(’6‘5(9“ r'i‘Uk“?H'hélQ klm(/élﬂﬁar%@@d %nage@eearr@pqvﬁeg@@ far

|
(Cﬁec%’nd Iﬁéﬁ %d%jnhCI | g‘z?s'bez Blgzg‘?g Il?;ér?é (Pg?d?%cek' D.
et ajhdsﬁbajr@ham 0999f 2Bk r QHZB- gmnm@mﬁmmm bimdsig C

PhasplaasgEselIch 3 $ytaeeized b Bhosrha b s obHndse
(pu§r3;r>]g¢¢ﬁ §ﬁmh%tﬁh%9’§mhﬁrf§ftoﬂqﬁjmgé gﬁa%ue% %\éﬁoga growth factor

lons Wwthin he ce I ncluding the ne
(PRGF i aesveograwtbifactor (B&Frand iNsulid-like gedwth factoBi(bF-1) [(Kulik

ety 10 GT BT 008l 15561 9 Ele i B 4y eprfence, 1997,

275362%@@0)]5 L@Bl@ b diRgIotRE M&@ﬁaaﬁpﬂbﬁﬁﬁmes@rar%lo@uow of AKT
in. Genet. Dev. 1998, 8, 55-62,

to tngm@naemb@nqﬂmmlaemmowhmw% man@ﬂ@rd?H-
dorfaEffiainb bRAEN KN BIIRT ol TnbRIe P08 Yarklifhrags for

thefAKKF isofermasing 2 @fndﬁ3§'Fewect|\Aeiy Assecorad, larsrofvylet Iumhuown kinase

ovari an carcinomas where expression of AKT
is required for the phosphorylation of S r473, Serd474 or Ser472 in the C-

terminal tails of AKT-1,-2 and-3 respectively, in order to yield a fully activated

AKT enzyme.

Once localized to the membrane, AKT mediates several functions within
the cell including the metabolic effects of insulin (Calera, M. R. et al., J. Biol.
Chem. 1998, 273, 7201-7204) induction of differentiation and/or proliferation,
protein synthesis and stress responses (Alessi, D. R. et al., Curr. Opin. Genet.
Dev. 1998, 8, 55-62,).



10

15

20

25

30

found to be amplified in 15% of cases (Cheng, J. Q et
al., Proc. Natl. Acad. 5 Sci. U S. A 1992, 89,

woDR690198361) . It has al so been found to be ovempgxprsRRmls749
in 12% of pancreatic cancers (Cheng, J. Q et al.,

Proc. Natl. Acad. Sci. U S .8 1996, 93, 3636-3641).
It was denonstrated that AKT-2 was over-expressed in
129%ahifestationas ot ateredohif$ ragdlatibatapaept inf bathtinjony ahd

. AKT was especially frequent. in 50%.gf undifferenti
diseito e MOn JORHRHL IR BETIR Frapon i T aggount of Ak Was
in a%%é@i‘éhéﬁ Qﬂt%@rﬁah%ﬁbnw&%ma‘éﬁﬁﬁé‘é éﬁﬁééﬁéﬁ%ﬂAl@F was

. Cancer 1995, 64, 280-285). PKA (also
found mbemglmd inetish of wasps (CbeRg K. fAsel)alh &xosedatlshcan

Soinfh §201198%: STatro PRk It Tt PR Dot R eRbrpressed

in 13% b pantieatic @ance/RPCHBIY, iV Q.Tat BEt PRoG. N&IL /A0 Sci 13 S.A.
neuronal activity, nenory contractlllty and notility

1996383H3636:364.1). |Sé{ﬁsr¢em%ﬁé%tﬁd3h@ﬂ AKTgdwasmvepexppessed in
129 VB Bl RS SR AR Mol G AKTAIAE LESclly |

frequdmb ik BOY mhmmgerﬁéﬁlated ?umothnst stdgestingathat AKT may also be
sub-units). On binding of cAl enz activation
asspﬁ@t%%mwym%mm vq?%%sd@e(yégogg shaln ég‘r&ﬁ'&? 1/995

szg@u )s to 20 yield the active serine/threonine

k| nase (McKnight, G S. et al., Recent Prog. Horm

Res. 1988, 44, pp. 307). Three isoforns of the

cat BKN(GISOSRHDJWn s CBMP- o@peh&eﬁﬂdrd&am)klrliw Hagereen shown
reported to date (Beebe, S Bi ol . Chem

to r@ggl@te many vitad '95‘51’2‘}'“9“”9??’1@?@3/ @%ta%'!ﬁmq gens| ng
trafdisi pﬂP Vpr%ﬁf?‘?gﬁér’{ ifertntidli6d, reﬁgéddmﬁlg'féfn&ﬁﬁ?‘ééﬁré?@g
its el evate

expr'ession iIn metastatic
neurehalrmntﬂfﬁy(rﬁemcnry cantrattility and ﬁimmge(r@ebws J5, SdrihBB)

Cargdey Bl 15P0" Proihopal fRids BuBlrimen sesnavme, With oo

conttéhﬁ& t@b%‘fal%s@ﬁ&hd@ Bdur%’ td 8HoPd- Hgnéﬁtgkééi}l&bw T

. ant 1 senSe gonuc eot 1 des expressi on.
(wm¢rbast§rtallnlmbtttﬂe¢ natalytussda -prts)s meladmgzofacrﬁd\llal (ebzyme

e 3 b- f ami.| t ki
actiJR0RL, T ol Sl s ciatP atem Mbe Paibelol, ShpaRE 0
ylelaqhe\e@tw@@eﬂﬁemh\féohirtwmagé WIcRhRjhh, §6S. whakhrRbeentreg.
i nplLi cated WO 2009/ 014637 P /U82008/ 008749 10 in the

Horrp-oRes-at9&h 44, ap- 3@6)1IBW%FSQ?WWM%@W@CWPUFMC a, C-
Baﬁg@g—gi‘@g&g b85n¥580n86%85& délle‘#e% s.9 8P Qlafﬁ BIot cﬂgﬁﬁelggz,

'n an gopyr |

267, 125506r25812) wéth Mta sulbumnit beingiae md’ét%nmm btutked,
been shown t g be

prlmarlly because of its elevated expression in primary and metastatic

melanomas (Becker, D. et al., Oncogene 1990, 5, 1133). To date, strategies to

modulate the activity of the C-a subunit involve the use of antibodies,

molecules that block PKA activity by targeting regulatory dimers and antisense

oligonucleotides expression.

The ribosomal protein kinases p70°®¢-1 and-2 are also members of the
AGC sub-family of protein kinases and catalyze the phosphorylation and

subsequent activation of the ribosomal protein S6, which has been implicated
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essential for their regulation at the translational
| evel (Volarevic, S. et al., Prog. 5 Nucleic Acid

woReeo/01l¥ed7. Biol. 2001, 65, 101-186). p70 S6K genansdensioos749
S6 phosphorylation is stinulated in response to a
variety of hornones and gromth factors primarily via
the P13K pathway (Coffer, P. J. et al., Biochem

in tie trphytanonﬁielsp regu‘ra’umn ol 6RNAS 8pdirg(for 8t comipoabntseyf the
profi et e Lol A0, Bl HTCR Sh nce L agam/ckn. 38t Pa

theﬁﬂ"frﬁﬁ&:ﬁptlo?\%%!afrﬂ &ifd, lt¥rmaed a s rop, Vvh@éh ﬁas been shown to be
down-regul ation of translation of 'these

essentiakfontheir mgsdatian aftbedransiqtiana) level (Nolere\m S el uFEog.

Nu«éﬁwéﬁ% 30 B 20085, 1R 1R 670 T ERBRnt P 6
oM@tld‘rﬁtsaétVﬁulétéipiﬁﬁle@goMéé a l@?de)féfo%ﬁd)grth

0 activit Al essi R.
fac%gs pparalbe IR RasENaY (GORAY Foah@! ab) Biddsera dhiaphis.
Re§ GEM g 9o 7800RN), Bl Babirdr Rl ghRfof B ©

ng]’R}Vﬂiﬂibeimi)amyﬂlm tetsatol inhibiti p@ﬂlﬁp’f agivityramd blocks protein
phosphoi nosi ti de- dependent protein kinase-1 (PDK1

syr\m%ﬁ}% wpectically gsa quﬁulltéglﬁ dewngeawatiar of frapglagipn of these
mRNAE8hcl |p§'rﬂ%%%§ﬁ§r&%%§‘€!<do° d ﬁe{\g: Rﬁt&@kﬁfggﬁ‘& B%8070-

protern ases D. et al

73)Trans 2001, 29, 1). These include isofornms of protein
ki nase B (PKB, also known as AKT), p70 ri bosorml S6
ki nase (S6 Avr uch,

Bi o vit z@ﬁ’theatalyfﬁ)thémssbewﬂatm%wmé@ lnltmgetlvatlon
oo % 1 oo i I Epel Qa8 578 8y (oss
D. RnLurr.nBiahd1 9884, 169281 f. dbearse affrdpamyaircand generdedetain

studies L g7 H SR AR AroPI and 7y o oTHBE oS hEyestablished
the'E%‘i’I'tr%T RIERTD pl&s W@&h(‘&;‘"'gtr‘bﬂ[h SH&'E)tréllbeétlon SI%T%“)?Q

phosphoryl ating key regulatory proteins that
|nportant roles controlling processes such as cell
surThe 8tphagpboinositigest e pendent pnoteankingsexdo@DK1) plays a key

role iy SodlpsRB 106 IV B[ fiawitier qfkindseibpngingipipg AGC
sub?fdy o?ﬂ)rotél?lzlang’g@sg%/llesf DB et &l. aBl@@ﬁeﬁf“SB?: T?é‘fbsd2001 29,

rotein, wiwth an N-term nal cata%tlc domai n and
1). Chese inatade jsiofarkes of protein 2oTe0B 4BKB atso/kjmmasmmwo

ivcpplh: BRas (oS RO i P2 AT Sl pior 2901 2.
PMOOTR oo SR (St o B0V A0, 8502

ngdPMmﬁg{pée@p@y@ﬁ@g isppgrtivated in response to insulin and growth
factors and as a consequence of attachment of the cell to the extracellular

matrix (integrin signaling). Once activated these enzymes mediate many
diverse cellular events by phosphorylating key regulatory proteins that play
important roles controlling processes such as cell survival, growth, proliferation
and glucose regulation [(Lawlor, M. A. et al., J. Cell Sci. 2001, 114, 2903-2910),
(Lawlor, M. A. et al., EMBO J. 2002, 21, 3728-3738)]. PDK1 is a 5§56 amino

acid protein, with an N-terminal catalytic domain and a C-terminal pleckstrin
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signaling pathway function resulting froma nunber of
di stinct genetic events 5 such as PTEN nutations or

WOoMEy01963r essi on of certain key regul atory pr@caius3008/008749
[(Gaff, J. R, Expert Opin. Ther. Targets 2002, 6,

103-113), (Brognard, J., et11 al., Cancer Res. 2001,
61, 3986-3997)]. Inhibition of PDKL as a potenti al
homaiohp(iPBINdbmdin,eahichantioatesdtits sigvatretes by gdhosphorylating these

SR Bk R laricmh it B BEehyEieoPRlciog S, Roa-ros),
! . _ ! . ]
Mary F\G@I‘aﬁ\d?éiﬁ%'ré‘ ﬁ]tcggd?{% pgaasté SR4NSAY hdos lre%\ﬁa@ea pOEK

pr ot evel s reduction in cellular
signaliogi pathway dunctioh sultingsfrothRl pumpePof distinal geneatigrevents

i ol 0 10, 1439-1442). .Co tly th ' .
sucBrSRBER Riatio s T Over B B SRR A paRENST Btdteins
[(GRIFOUIRL, Bxheat uﬁarﬁa?nvgrgreag 280! ect032 1BR(BRdgrdtY, J., et

cancer ~chenot herapy. 15 The diverse range of cancer
al., Ericeq iest 2684, 6ihH98A097 )< Inbihitian 66PDH as a potential
[. ' f the fol ' [ i al
medftin b eetiaRtel Pes e aiBled by EHREG R o2 ETEN,
nedatiodthunsard 8anddrGellaivesiUsTMEG) MtbRiMiBense oligenatiebtiddéy
rowth- _inhibitory signaling, limtless replicative

t
dire&&oﬁcgﬁgaiast, PBi:: dinedgsuiigosinaieasasin BRK1 rotgipdevels led to a

! 0 . ) iy han, .
rod kN LRI B el oA SOl (FRRRPY qtiy, Burk ok 2000,
10, d430hB142) 3R oasgmaeritlynihepdesigragf AT ihdinggitecihhibitoes of
I tf#' tude of cel éul ar function includin grovvt h,
PDW& ef 2 rpPRgstataesiigainments, a’@:@ﬁ%‘e{@ﬁ?ﬁ%ﬁ fORBANSel i on
cheh thgfaﬁn athway could affect four or nore of the six
de?l ning requirements for cancer progression. As such

it is anticipated that a PDK1l inhibitor will have an
ef e diversemngecsftdancer aell geyiotypes haargerobttibuted to e

cancers. ecjfically, increased |evels of P13K
magilsiakgh aﬁc'&e\fpﬁwwws&w@ﬁeat'@ tergtionssin sl hygialpey; self-
Su%ﬁ%@%ﬁ% rgn tg ?n%rl{ng’ggr estzr:i SEEPEEF r a[:ét' ory g[tgl{tg to growth
inhib#toryusigealing: dimnstiesscreplioatives poteindia b sustainethdngipgenesis, and

tissfg VR0 leathh e Rea S (FEhaleh R Ralader bty 180.57-
70)2PDKVI 6Ya &fitid2f Grddiat®r BRHBWRIZK SubAefatWay, whichnegulates
phosphat ase PTEN, activating nutations of positive

a mydtitude pf celilpatuncyos ireludipgrowtin pretferation and survival.

CofEHySRER BRI G 1l p AW oty SerETOHE B Rt 81 e six

defiewrEesrenmanits fer cadnoair prégressivas As suchdsis,antielpaited testd
and neck, kidney, | ng, [iver, nel anoma, ovarian,

PDIs3 dehibien will fpﬁV@s@raﬁﬁ,e son Bnarowthyaf & ey wide gangs ofhuman

cancers.

Specifically, increased levels of P13K pathway activity has been directly
associated with the development of a number of human cancers, progression
to an aggressive refractory state (acquired resistance to chemotherapies) and
poor prognosis. This increased activity has been attributed to a series of key
events including decreased activity of negative pathway regulators such as the

phosphatase PTEN, activating mutations of positive pathway regulators such
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‘Kfz pﬁM ooedigtesy multipte @@@d\dﬁ%zde@hdmt@e&ulﬁré@s ,
'IS aNpro%[nlr%Faq{eﬂhIa??’ea&a?or 0

7tumor neCI"OSIS factor alpha (TNFa) interleukir 6 (IL 6) and: mterferon g

et al., Cancer Res., 1997 57, 5221-5225), (Brognard,
J. et al., Cancer Res., 5 2001, 61, 3986-3997),

wo(2ehenge37). Q et al., Proc. Natl. Acad. Sci. pt3a&2008308749
3636-3641), (Int. J. Cancer 1995, 64, 280), (Gaff, J.

R, Expert Opin. Ther. Targgets 2002, 6, 103-113),
(Am J. Pathol. 2001, 159, 431)]. Additionally,
as Basrmﬁeder@apmrmori oﬁcd>mponehtscnfghe @aﬂaﬂkymsd;lbsm;h gsiiRKB,

exaTIEs dIdG BN Qe . Biesh Soli Ao Lhage Kidney, lung,
hveﬂerﬁg%?lbh?é %d«ahgnr é(ﬁér%%u avese{t cERIC By reigg@éd@q3 H.

vitro (some s ud| es enonst rat
etail Ganger Eeise k99757, 529)1-8225), éBrogmamt k. @tal.i Canaer Kes.,

200, oo onlbaiez), G 3 Rl et - 6T Wit e sk dSBR: Py
363613611;} (P NTCHRE 4995, 6@3280))9 ta¥f X Rhem eﬂo h. Fher.
roc. Natl. Acad. Sci. 6, 93, 363 -3641), 15

Targméea%@(&%ufia1@@61113)3(Af217g)]°athq4n:§0q1( B59gAd1), J. et al .,
Cancer Res. 2001, 61, 3986-3997), (Neoplasia 2001, 3,

2008 Ao ARcteal PaiNmay Rl oAU S8 kppeRout, gene

kno*ék@éﬁlh GWmarﬁ:ﬁ%@%hve Eﬁﬁiles ZQQ?smaII n?&@:uleQHhiBﬂors of the
[ (Neopl asi a 2001, 3, Ari co, ol

pathemhaxem;eemsmoastﬁate@tmgmqse roany foé t=,he Qamlp&tﬂnatypes In

wtrgr%%’]e S qcﬁgg)ngyg ?ch %%&%gtr%{e%éggfrﬁfl%gelgfﬁ% 5%81%) 3%@"\2213
bIoéﬂSéﬁ)’lﬁé’;&ﬁﬁﬁ) redb@B%bl%y #id eensitiZeaureelOtd knddn
3-6083 and brain igl i obl astomas) [(Flynn, P. et

cheanothe@ples |rBa serieg ofgell liges, 1rgggesp4mgp]the ollowing cancers:
d t
par L RETCAERRE G LA SRl agad 81 1006, 0 Seiionar)
(NeMM%b@/al epende278)g! I}de:; @(rBrognsameSeet al\K2anckr R%s @001, 61,
n ngr ar__r at or t he ctio
398 BORTneNeoRER 2001 iha7 BTl cvaurs [(Playebpwds el amiacer
Re% fﬁp%cg Bk 5088-590l4) K/Nﬁéﬁlﬁaé@tzﬁbﬁ es 097 ﬂ%ﬁst (Mol. Cancer

that are;,i I n manhy roni ¢
Them20a2yht #04), doleae[éhtsoplaara 2001, Bhéﬂ&ht(éndoasmwalt ik Biol.

chéfiohle’ SR e d PR LN SiPOER| WS oR0TT BTk Prastate
[(Ehaoérr@wmﬁm 420 4708) 3T hakkan |I-ﬂ%'1naﬁr1ﬂ BJJS‘IOW;B% Yloueg7e,

and activates tuberin and: HSP27: is al so

38361p8826A)e(Chem Keatral. Qncagese 2004, R0, §@ﬁ§1ﬁQ§33|)}ﬁnLd brain

(gllé@%f @%gﬁg@’mg &1%6?2'137 s%nc%@%%géélfﬁgeg Bf‘éﬁﬁu ion
of - TNF=0 (see-Deak ;et ,-al:, EMBO 17:4426-4441

A 199&%g'e‘|$lébtlﬁéte§| protelﬁh Rlnaé&&iﬂvaﬁﬁﬁp@élﬁﬁqnéé@ﬁ (MAPKAP..
7 Staklat'val a. ;" Curr, 1Op

productlon of cytoklnes suc

(IFNg) that are mvolved in‘'many acute. and chronic: mflammatory dlseases . g
rheumatond arthntls and mflammatory bowel dlsease MK2 resides i in the ’
nucleus of non-stlmulated cells and’ upon stlmulatlon it translocates to the
cytoplasm and phosphorylates and activates tuberin and. HSP27 MK2 is also f
implicated in heart failure; braln ischemic injury, the regulation of stress . .irc
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(2005)) 5 International Publication WD 2005/115146
refers to piperazin derivatives and their use in
WwWOCOM/d196371 ng pests. International Publicationpdus2008/008749
2004/ 002948 refers to am de conpounds that are
effective in inhibiting int®rleukin-4 production in
type 2 heI per T cells wuseful for treating allergic .
RSy tHerwreduatlmmnaﬂ'NFull (seat@e:ak m/zmsaaymzmm

83@%'? V@ét%(@g’zPB%ﬁe(ﬁE{%%Jg Ripergeln derivatives

and{lﬁ.@[rqjgym codtrdlli dtsation 15 Serial No. 11/758, 243
filed June 5, 20 refers to | m dazopyrazi nes as

pr dbhtarpatienal Fblication VY Qr200410Q4948 refersiteamidgrcompounds
thafélfe éf‘f?éc\f"\e/e iRy rHIﬁb %nﬂé%nt%frleﬂklﬂtf P%dﬂcﬁ@ﬁqﬁ a)féebdg\?\}%t?é]ertﬁ cells

St ates assocli

usefliifor ﬂéiatmg?!allergi‘cﬁdilséaseé i mernakibnaloReblicatibniWwO 2006/113140
desirabl e for kinase jnhibjtors to@gossess bot h hi gh
refegs o gpmposingds useful farpbragykinin Bil Tes@PteE aptagonismy; gh
Inte;ﬁéﬁﬁdl‘#db‘fc%fﬁér?% 70 9?1er‘e‘?erjé't8%%?érgcychc amide
nol ecul e conmpounds that may be rea
conspcmmissaszauolqmpratem Babbititors. nbi i I?mwslmialaﬁqipllcatlons Serial

Nof eVap £ a2t 30 Gt 2ot HadPR T Rberd Lo tiiaterto

Am%per@iﬁ% defRidtiveYHAd Mélhodd dfuke tRBfefére. GRKSABBlication

clin compl exes and both receptor and
SernaiNa. édé’tﬁ&;%ﬁf iteskdure 352Q0h sefess toSuNNARIPYDAZINEE as protein
| NVE In its many enbodi ments, the present
k'”?%'@%'tgﬁs ‘provi des a novel class of het erocyclic
an Tere S BAHEETor RFREIRS RitibitRs of proter Kin@8ss in order to treat
conprising one 30 or nore said conpounds, and nethods
or praventdisgpsestatesoagsnirtedmith abromal geliprelifetatian. ng a
Mo:%roQ)FP flfefsa&és‘{l%b% ﬁ)?%seaiﬂhmto“s &y ;?J)ége%rsa&dtﬁ ‘F\lgﬂ‘\ gﬁ’lnﬂ%rs for
It dmation, arth , a neuro cal
thematgeode@ee@rsalvewasdhugreaeleatmtycmrduemmprateIMnases
2009/ 014637 PCT/ USZ 08/ 008749 4 di sease, 8 peci a
Smalmelratiefosrrndsthal mayds g y&wthe&'%ﬁdram @F%Bﬁﬁeé‘t
mhantol% of AHNISHbIifer SRS Sre f?\&%@r fSr3aihplé NthalSrémPfsitors bP8ne or

resent iInvention provi
more protein kinases, such as CHK1, CHK2, VEGF (VEGF-R2), Pim-1, PDK-1,

CDKs or CDK/cyclin complexes and both receptor and non-receptor tyrosine

kinases.

SUMMARY OF THE INVENTION

In its many embodiments, the present invention provides a novel class of

heterocyclic amide compounds, pharmaceutical compositions comprising one
or more said compounds, and methods for using said compounds for treating
or preventing a proliferative disease, an anti-proliferative disorder, inflammation,

arthritis, a neurological or neurodegenerative disease, a cardiovascular
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conmpounds of Fornmula (1): TA YZNI11 1 R3 XY MR

I 5 R Formula | or a pharnaceutically acceptable
woSRbd/e14897 ester thereof; wherein: ring A is selcaaiR0bs008749

fromthe group consisting of aryl, and heteroaryl,

wherei n when each of said argyl and heteroaryl has two

substituents on adjacent 10 carbon atons, said
d|seasnstaild>pmm,sa neasonap diseaske| gn lischieatie injung et Vieal didease or a

he carbon atons to which they are attached to forma

f“"??\/‘@se‘f‘%ﬁ ‘si x-nenbered aryl, heterocyclyl,

het erocyAbﬁmln ghPlin la@.beséb%rcylthéw@sedv'm@edﬂow viiesde:;

X, Y, and Z Ioendent are sel ected fromthe group
commmciaofn@ormulal() 15 N-oxide, and C(R), with the

proviso that no nore than gnly oneQf X, Y, and Z can

be Nor Noxide; Tis 0, S|l or -eaz:h R
Qe gf oup consi sting of

i ndependently is sel
H, al kyl, alkenylY al yl, ?ycloa kyl, heterocyclyl,
het erocycl enyl , ar teroafyl 280 NRAR5, hydroxy,
al koxy, -SR4, -S(= M S(=0F2R4, -C(=0) R4,

-C(=0 OR4, - C(=0O NR4R5, -C(=0) NR4S(=0) 2R4,

-C(=0) NR4S(=0) 2R4, - (=0 NR4S(=0) 2NR4RS,

- C(=0) NR4S( =0) 2NR4R5, C{__ =0) NR4S( =0) 2NR4R5, -

S(=0) 2R4R5, - S(=0 R4R5, WRdNRARS, - S(=0) 20R4,

o s IS NAFae-oDB 8 b e

- NRArgRA, is 3etectedRrbiRIRE grielipi consistiagtafaryly and thietergaoyp
S oL S A Sty s o o S S
carﬁl?@{%t&ﬁ@g’aﬁd %%éﬁ@%@i@sg/ rﬁ%g Bﬂﬁoneﬂ% be Mk@f'\)tgge'@e?Wﬂh’ the

C(=0 heteroaryl, het er ocy
carbon atoms to which they are attached to form a five- to S|x-membered aryl,

heterocyclyl, heterocyclenyl, or heteroaryl ring;

M is N or N-oxide;

X, Y, and Z independently are selected from the group consisting of N,
N-oxide, and C(R), with the proviso that no more than only one of X, Y, and Z
can be N or N-oxide; ‘

Tis O, S, or -NR*%;

each R independently is selected from the group consisting of H, alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, heterocyclenyl, aryl, heteroaryl, -
NR*R?®, hydroxy, alkoxy, -SR?, -S(=0)R*, -S(=0),R*, -C(=0)R?, -C(=0)OR?, -
C(=O)NR*R®, -C(=0)NR*S(=0),R*, -C(=0)NR*S(=0),R?, -
C(=0)NR*S(=0),NR*R®, -C(=0)NR*S(=0),NR*R®, -C(=0)NR*S(=0),NR*R?, -
S(=0);R*R®, -S(=0)R*R?®, -S(=0),NR*R®, -S(=0),0R*, -NR*C(=0)NR*R?, -
NR*C(=0)R*, -NR*C(=0)OR?, -NR*S(=0),NR*R5, -
NR?*S(=0),NR*R’C(=0)NR*R?®, -NR*OR*, and -NR*NR*R>;

R’ is selected from the group consisting of -C(=0)N(R*)aryl, —
C(=0)N(R%heteroaryl, —-C(=0)N(R*)heterocyclyl, -C(=O)N(R*)heterocyclenyl,
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N(R4) C(=O) heterocyclenyl, - N(R4)C(=O N(R4)aryl, aryl,
heterocyclyl, heterocyclenyl, and heteroaryl, wherein

wo2d6dN19637t he R1 heterocyclyl, heterocycl enyl pcangb200s/008749
heteroaryl, contains at |east one nitrogen ring atom
and 5 wherein when each of 1she R heterocyclyl,
het erocycl enyl, aryl, heteroaryl, and the

— N{RYOE=0%arg, el N(RY)Gét Oruatgroaryly L N(R“;ﬂi@@)mocyclyl

NR G REtrpRutlEnYr RGN abchetepoyeiv,

T { e 1
hetﬁ%ﬁ%@h_ o Egth:errtgwl, G/}‘\lerem el}JQ:R O)@ﬁeﬁe?%écf{a/ﬁgcyclyl d -
hetN(OR!ﬂNe(WD)ahdﬂ‘at@@ﬁﬂlenqmtamatt leastsanss nittogentringlatoon and

whhT e Eh o i HesgRENENT NRteob eI 2B hetetarvk gnd

the"‘ﬁét@?oéw aﬁ@te?&d@f&iﬁﬂ t &y g Eheftér‘éﬁryl't ﬁoﬁnbﬁs of —
nbered cycl oalhli&lQ ycl oal kenyl, terocyclyl,

C(#@MRo)ayyileﬁﬁO) )In@tseqamir y-IC(rOr)RgKR etegowcéyl al kyl ;

OISR, o IRDET B SRR Ohdtbroanicn

N(R*§iB%s c]hé(er@):ﬁélfll ah=ONARAC(200hetdRityelerghhls Givo Babstitdents

R5 In endent is selected fromthe group consisti ng‘

on adjacent %artag?n at%mrzfewﬂ substituepts. regy: peta@ww be taken together
I ' [ :

AR om SO M Ao o IO |

mewibeeed tycloalapl, coclablkenyk aiogl} hewmyoﬁﬂ,klmentyerocyclenyl or
nal Iy substituted -N(al kyl)2. In another aspect,
het?'%’@"grrg%nt i nvention prow des conpounds of Fornul a
25 BAHbrAIy:!/ Z NR3 X MR2 Rl Formula | or a
phar maceutical'ly acceptable salt, or ester thereof;
whaRtisrselatted Goon Melgmmammzm? lxgemeyclyl, metemymenyl

aryl Bl ERI EOR® BRSSP, SSLTSRE hPLNRAS; AN

each of R* and R® independently is selected from the group consisting of
H, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, heterocyclenyl, aryl, and
heteroaryl;

with the proviso that when R' is morpholinyl, R is other than optionally
substituted alkoxy, or optionally substituted —N(alkyl),.

In another aspect, the present invention provides compounds of Formula

(1):

V4
Y/\ —

| |2 R?
XYM R
R1

or a pharmaceutically acceptable salt, or ester thereof; wherein:

Formula |
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wherei n when each of said aryl and heteroaryl has two
substituents on adjacent carbon atons, said

wodbPsisszsent s, may optionally be taken toget heicTsis/ 008749
the carbon atons to which they are attached to forma

five- to six-nenbered aryl ,165 heterocyclyl,
het erocycl enyl, or heteroaryl ring; Mis N or
N- ainglA;is ¥ele¥tediframZthengrepprubeisisting af argle bad theterbaoyh

b BB e S e
car6R alsm¥ éﬁl? '§‘uB§ht@% tsu?n tl&alﬁ ' bePfakelt¢ efFf'é‘F KvitR the

I ndependent s select ed group c nS|st|ng

carbbn atdmys o \Adilcwemely aral a«;ao}nled to;fmrmal fikwe- to Iset—meod;efegilaryl,

het er cI en tero - NR4R5, hydroxy,
netgReSRYT Hetgtptyeighitprnete e L T A S e

qm@% -ols O)NR4R5 - C(=0) NR4S(=0) 2R4,

-( O)NR4S O)2Fé4 15 C(=0) NR4S(=0) 2NR4RS,

- C(%Y, Salepeudetly- a[c@:s(e)qzmgﬁmo) HNF@EQSID consisting of N,

N-0Xiq; a0t (o i The Geg s e Al Foan b 8% v, and z

car PRASSFIDRMNRERS, - NRAS(=0) 2NRARSC( =0) NRAR5, - NRAOR4,
and_- NRANRARS: R1 is selected fromthe group
conkisO; 9 06 NRE( —O) N(R4)aryl, 20

LM RARSEARY i 52lHeT8 HORABUBLRAREF ing of H,alky,

alkéﬁﬂj?lk‘«ymg@g Oyl @il hftere?w(lﬂ%lae?@)ymm eyt :h,elteroaryl -

= er ocyc) en et.arocyc ,

NRIE, a&w By S e s Bl-O e SR - CrQRR® -
4 4 ! |

C(J@c?nt a| n %%we%s%zeg)ﬁge@ﬁ%tek% R gﬁ%)gfﬂo?nr og% wher ei n

C(=DRIR &{c0)MNRIRE -ext—@ma?s(amzm Risoieoansc#@an“Rs

SERERS tyﬁrgﬁfﬁ‘#s ORI SIATUORY MR GEONR RS

é‘( f? et er oc Egléglt eI ;)Scycl enyl ,
NR#E%@%WB&WQ)N %@Je(g hen@R4 o
) SRS B Y BT KA RTINS, S
C(ﬂWRﬁH&érbarylnﬁ&(ﬂD}N(wﬁhétﬁr&g'ct kem(ﬁme d)wetenfowclenyl
carbon atons,to re attac form a

h
— NROE(=00% x- Né'ﬁ%&(e@)'é%rwkw N(REYel xﬁ)h@éﬂsﬂcycm v,

NSRBI, Vet

wherein each of the R* heterocyclyl, heterocyclenyl, and heteroaryl, contains at
least one nitrogen ring atom, and wherein when each of the R heterocyclyl,
heterocyclenyl, aryl, heteroaryl, and the “heterocyclyl”, “heterocyclenyl”, “aryl”
and “heteroaryl” portions of —C(=0)N(R*aryl, -C(=0)N(R*)heteroaryl, —
C(=0)N(R"heterocyclyl, -C(=0)N(R*)heterocyclenyl, — N(R*)C(=0)aryl, -
N(R*)C(=O)heteroaryl, — N(R*)C(=O)heterocyclyl, and —
N(R*C(=0)heterocyclenyl has two substituents on adjacent carbon atoms, said
substituents, may optionally be taken together with the carbon atoms to which
they are attached to form a five- to six-membered cycloalkyl, cycloalkenyl, aryl,
heterocyclyl, heterocyclenyl, or heteroaryl ring;
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R2 is Hor alkyl; R3 is selected fromthe group
consi sting of heterocyclyl, heterocyclenyl, aryl,

woRbsqewryl , -OR4, -SR4, -S(=0 R4, -S(=0 2R4, paitfis2008/008749
-NR4R5; each of R4 and R5 independently is selected
fromthe group consisting a 5 H, al kyl, al kenyl,
aIkynyI cycl oal kyl, heterocyclyl, heterocyclenyl,
ar;R |sEH1drahkqt eroaryl with the provi so that when R1

Isa p elé?:ﬁg pi@g;l? Iesg%qggéqrbémgﬁftgiﬁ%g%c%kyéJneterocyclenyl
2.0R" - 4 frFor mul a |
aryl Nét%lr&{r‘y] 2.0R" S'F@‘ @@@R Iék‘;—c&ase%ltHr’c:ﬂfNR Rr;0rmul a

can be udsef ul pr ot bitors. In
an@acbrof R hand R nmrdsemqmmlyds selectast framethe graupisensisting of

H, b skentt kP chan R e GEVE SBEPCY TREY e 05,

hetéolafyli tis, a neurol ogical or neurodegenerative
di sease, a cardlovascuIaL di sease, alopecia, a

newvithntkie provisedbat whend® l@rm@rnhqlinylyR ig otherthagioptipsally

subf e HRERY oS M BLL SR MR o ovi des. |

phan recispeet | the CoMmsindssfs oraitia | 8aN bedlsdfelcsd protein
conpound of Forrmula | and a pharmaceutically

k'"%ﬁ:‘ébtbéiﬁr% carrier. The conpositions can be useful for
tr qﬁta'nrégn heé&r oY GRE '&q?;ﬁou%g%ftﬁo%dlé‘l 6?19%5' Sl féptrbgtmg

sti ano aspect e present 1 nvention prov
or prevérttirg pbmllfdramai disgase, ﬁmadtltprollferatlve dlsmndentlnflaﬂmmatlon

net hod conprij s adm ni sterin 0O a patie t an
artgpca NEVED AGALET BEURdCORRS Tt EIeARsD BrichrBIovATRHiar disease,

aloéem%r‘a RBAEIMRI dReRSE! an'iélﬁle’?ﬁl@%ﬁ f%' e Histast '@ fAfRal

or treating a cancer a patient, the
diseasten@acb deing al“ngddmnn) stering to a pati ent an 25
effecti Y&, amun

& f Aoty HERant, tRE pfbseriitertioh SRR Ehelinacaltar, &

conmisisitorfocarapsingfat fedstdng dompdird\bLHESREaERNATA ON Q:
HE | NVENTION I n an enbodi nent, the present invention

phasmevedticalyagsentable sarmiaroriha eomppsitiaas 6an be useful for

r ' b s, solvates, esters

treagﬁg %Sg%@‘mé?‘ﬁh%ﬁ"gﬁ?‘ é $ﬁ§%%npounds of f ormul a |
Caﬂnfmll wpethdr dspect, 'thapregerminvgrtiengitbiidesanéibiods tfootreating
in a patient, WD 2009/ 014637 PCT/ US2008/ 008749 18

a Condition in a patient, the method comprising administering to a patient an
effective amount of at least one compound of Formula .

In another aspect, the present invention provides methods for treating a
cancer in a patient, the method comprising administering to a patient an
effective amount of at least one compound of Formula | and at least one

additional anticancer agent which is not a compound of Formula |.

DETAILED DESCRIPTION OF THE INVENTION

In an embodiment, the present invention provides compounds of
Formula (1) and or pharmaceutically acceptable salts, solvates, esters and
prodrugs thereof. The compounds of formula | can be useful for treating or

preventing a Condition in a patient.
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As used above, and throughout this disclosure, the
followng ternms, unless otherw se indicated, shall be

wowdekes1géod to have the followi ng neanings: '‘pealinsioos749
i ncl udes both human and aninmals. 5 "Mammal " neans

humans and ot her manmal i an &ni mals. "Al kyl" neans an
al i phati c hydrocarbon group which nay be strai ght or
br ahs bhedd abdve pamd tlroaghaibiathis distlosate) dhe fdllowdng terms,

oG S el B nle URTp SR

meBhipGsr red al kyl groups contain about 1 to about 6
carbon atons in the 10 chain. Branched neans that one
or 'ﬂﬂatlent"ameludaslbplth gummsarwahinaais:mt hyl, et hyI or
praq ar.e atta&ued to a ljfnear_al k chain, " Lower

al k mm?én@ egns quﬂf'%%'\}qﬂ eé[%%'{n"l 'ta& aﬂifﬂ?tl ‘6 car bon
at OykyINiridanis EirhlipHaticHy diddarBen gsbu@wmh Aaybe 58It or

"Al kyl™ may be unsubstituted or optionally substituted
brabyhedmed@ormmrsen@ abeut 1 teabsut\@i carbesyateas indtheahairr

Prei%tfr%cg @E{gﬁ g;oi% %oilfgfutélﬁpo%g tg]%okﬁﬁ Qg(férﬁgﬁ %?&qsnﬂ Fﬁ’e chain.
Moaé weferréa el glotips dsitainoshaltyl to drmimrea@arbbn atym_dn the
droxy, al koxy, al kylthio, am no, - NH(al

chmmylﬁl@y\@hggmgar)s thampgmgrmgre Io@ec@tb)yj araups sugh as methyl,
ety EpLF el atREhe 2 FEat SR anTvRRa Rl means g
grogpthawng' abdmtd‘etdmbdnyﬂﬁ catbiopl atomspndpg Ichaurswprohpynbyzhxed

strajgliar e AL may s Lasbstiusplen aploRaly Sunsitated by

oné’@Pﬁo@é‘@uB@ﬂltﬁanWh?&ﬁ rﬁ%{/ %que samd6PAfRRENABEch ﬁubstltuent

conprising about 2 to about 15 carbon atoms in
being indepePdently lsehbcem(irnm thewroups:olmaxsémgmfmalcz allwlaanyljt

cyclul BRSO, PeletaiyG aTand, Aoy kR ESHAR, Aming. -
NHne?ﬂ§ Nﬁﬂb%@]éaﬂk% N(aﬂ@l)‘; I t)fdnlw' @0?@9%@”@ ®)-

(E)‘ d/ are atftached allnear
cycmtle\dyq:arbnay and—(@O-alkyb quLIIMm%emnbspfwltabI@ualkyl

ol B, b RgE Bodhalne s = o

0 IOt 'Immyl'yrrmhstari altmétlbywy@r@carbo WQFeus ubstainibg at feast one
sane or different, each substltuent

cart@enﬁ@rbcmjeeeweémoya%wwb@amﬁﬁtme hPbbranshed and
corﬁ?@hé%‘b@ﬁg gftﬁ 'éI%'oBt 19'c‘é¥l‘)or? Eﬁ}rﬁé E?gt?rt]‘r 'éﬂg aI kﬁe?%r‘?é‘& ¥ikenyl

cyano
groNpa Halvmabamg ZG&a’mludas 2adfarkon atdrhe iratHeechdingamd pwre

prefgrabbiahait B aignt® GErBat et M Ui Ehgin. Brenchsskmpens that
ond/6t AR IRy IRrd LS EUER/ZEAREI, ethyl or propyl, are attached to
a linear alkenyl chain. "Lower alkenyl" means about 2 to about 6 carbon atoms
in the chain which may be straight or branched. “Alkenyl” may be unsubstituted
or optionally substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group
consisting of halo, alkyl, heterocyclyl, heteroaryl, aryl, cycloalkyl, cyano, alkoxy
and —S(alkyl). Non-limiting examples of suitable alkenyl groups include ethenyl,
propenyl, n-butenyl, 3-methylbut-2-enyl, n-pentenyl, octenyl and decenyl.
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19 "Al kyl ene" neans a difunctional group obtained by
renmoval of a hydrogen atom from an al kyl group that

W()Iz@()ﬁ(ﬁm;ﬁed above. Non-limting exanples of alckyl®ns0os749
i nclude methyl ene, ethylene and propyl ene. "Al kynyl"

means an al i phatic hydrocartgon group contai ni ng at
| east one 5 carbon-carbon triple bond and which may
be “Nk}d&‘@\tmeansa@ﬂmﬂoaalobrooprqhxtéiaéd@ya‘emdvaﬂof a

nycBpaRibatRa FOm a8 kg ol HAls S0tpad Bbhve: NAEIRg o
exafhiAbS of §W@Iéﬁér lﬁcld?i"qu?g %@W&n@ ah@l Ft8pYtkend. car bon

atons in the chain nc neans t hat one or nore
| ovidvkyaiykymegns apsaliphetic mdmanlytbn geaupytortainim®py least one

| kynyl .ch
carfpsaftiot (i, bSnd dnd whiEh Haad be Silatti Sranciit Shdl ¢ ne
con@;ﬁ}ﬁlﬁ? wBba2 teubbat $6 carsth a®mdincthe e in. Nreférrad hikyayl

exanmpl es of suitable al kynyl groups include ethynyl,

groyps bgmg labopt Bde yalbput aawasbonr@tqm uthgrshain; audcneye
prefBinR B B1BI4ratk Ao R BORLM I BHAR! BHAGRAHeBRE that

onedoif indke Wweresikyl gwbps sbule ak rﬁéthlye ietigyl ior peoeyIdary ét{ached to
selected fromt roup consisting of alkyl, aryl and

a lingay alkyryg cham lyrpwgrn@lgmgyl MeansAauE 2ierRRaM 6 %arspn atoms
s T L T

suntaardoalkymylcgmupé' imchadey ethyngl) pr@wnyih@ bptynghahd B-

me IRy e BaynSbstHacd Shoplena sahstitvted fone
or rAbfe &hstitedrit8 thide iy be Wsér‘n@ dr'd?ﬁer%h@'@ic?ﬁsdﬁstltuent

sui tabl e aryl groups i nclude phenyl and napht hyl
bemg»mdap@adyzhﬂy selectedhfrony tbmgrpup rmnesimg iof atkyl, aryl and
y |cycl ic ring system conprising about 5 to about
cyc A?'fl ng atons, preferably about 5 to about 10 ring 25

at OmFyl" infeatfy A0 afSHRae nfﬂ?fo%%/@ﬁc é:hmumdyen@hﬁg%ys@nan
el ement ot her than carbon or exa e nitro

conpixiajed abputB ite aboubll 4 sarkan aloms e @blmbora? Biterabeyt 10

corbFAEGREY e SRR SR R Sbee R A P
"ring®ysteni ishbstitvehthvhibls mdyea tise savineadr difigrepe, artdweresaeme
or different, and are as defined herein. The prefix

defined hesgin. Norrlimiingeeasnpies of ﬁé'tWe‘?@f%'eQr?Pp? H&'U%ﬁﬁenw
andBA%th jhat at |east a nitrogen, oxygen or sulfur atom
respectively, is present as a ring atom A nitrogen
at d'Mecbéroaryi'étrmamrgn aramatldamompt:ydrmﬂ ryuumcydlltzmlg spstem

comgr?s"(l:g [’:1[) to aggupliz? ring atom'ébtr)reeerfgl%rdy abcr>mty 5 ?o agout 10 ring
atoms, in which one or more of the ring atoms is an element other than carbon,
for example nitrogen, oxygen or sulfur, alone or in combination. Preferred
heteroaryls contain about 5 to about 6 ring atoms. The "heteroaryl" can be
optionally substituted by one or more "ring system substituents” which may be
the same or different, and are as defined herein. The prefix aza, oxa or thia
before the heteroaryl root name means that at least a nitrogen, oxygen or sulfur
atom respectively, is present as a ring atom. A nitrogen atom of a heteroaryl
can be optionally oxidized to the corresponding N-oxide. “Heteroaryl” may also
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WO 2009/ 014637 PCT/ US2008/ 008749 20 include a
heteroaryl as defined above fused to an aryl as

wodeddnges7above. Non- limting exanpl es of sui tpaf}t®2008/008749
heteroaryl s include pyridyl, pyrazinyl, furanyl,

thienyl, pyrimdinyl, pyridone (including
N-substituted pyridones), isoxazolyl, isothiazolyl,
inclodezoheterodril @ defmed ppove aised tofarr ara,diayldef pydrabioyk, Non-

imifige B3aaih of il betetorR aRYHE. SxszrRibigeny
thielntl, ﬁﬁ{léhn r%}:ﬂdbh@ gr%‘udlﬁdTNd@pfgtI&ltéd tﬂghhbﬁégj Yéoxazolyl

bénzof ur az azal ndol enzl m dazol
isothiazoty anz;ollyl thidzodyl) DWZOIymfdwzahyl pytmixérmggmlywnazolyl,

12%n€h6ac{§0| | nlyayq tzl?r%yi,gggﬁ'r |r? ﬂdlng%% Léﬁﬁf\ '8%#“}" oxindolyl,

|m|dazz>[+12té]p9ﬁumry/l 1mhf%ﬁ6?2 hltﬂﬁ@ézdlylassnzdfaréjéﬁyl qutﬂyrt erm

het er oar also refers to parti al saf ur at ed
azatn;icéylobegzmndamlylebeewhleml quisnoliny) amidagolyl, thienopyridyl,

i RO i §h§§%@$" el ek, fadm.

bergroaginddlyivhi 2a- triaelrgﬂl MWerzrathiazdlgyand it kice. MMiepns| y
descri be Preferr aral kyl s conprise a | ower al kyl

“hetgreapy!” a{mwfrens tq h@rtléﬂmﬁﬁmgte@f hetgrqangl roigtigsigych as, for
xSRIV criBIRE et
th r"ﬁnglkyl"ﬂéa@léiﬁyl’.’ rﬂl'eldris)éragw-'all?ybagmuann a\lrl'k(;h teer a1yl and
| C e . n r e as ous
alkef 22 BsiuaviOpsbdsScanes] PriaiTen araliis aaipass 8iRrenalky
grogb.ONSmIlNﬂ?lg? 'ekﬁ?rfglégoﬁ%‘tﬂfﬁﬂle? aPdik@ g?HuE)@mc‘Fucfé K¥hAN Y-

group is bond to the ‘parent O noiety is
phenethyl gimdtnaqawn@lenyln@tbybéﬂhIeWOnmteathe pmreotmanetmﬁ heough

th {%(nz or nulticyclic ring system conprising about 3
e tbout 10 carbon atons, preferably about 5 to about

10 "AWQQI" rALARS an Féine,ﬂ%rrylegr&wlrmhiewthéldm 2@l ate as

about to about ring atonms. The cycl oal’kyl canh be
prertJBUr@SOylbgdeth@U?d @ligylanylsopempriserariewer aligyl gxpdpe on-

iy BTG S Ry o RGPS 56 B

moigty isathrguginthecargl.i c cycl oal kyl s i ncl ude cycl opropyl
cycl opentyl . cycl ohex cycl oheptyl and the Ii

Non Gyclaalik gMEeRBRHA ’é%%/ 8f °m§Uﬁ7 MBI %mﬁf"F'EW!Cl "H“Ig system
cong %lﬁé‘%bﬁpﬁﬁ&@%gggﬁé c??’&f?‘l(éwi dﬁefe*?é’ﬁl égbguggg folo kk 10
carbmm atqmasP[%énredadyelbeU@I hng& edntalraabamft &t«ybomﬂ gbg atoms.

def : nlgd abobe(? %p |oné\?'|I)JO aubesr%lttuteg rvﬁth one olr more nﬁg system

substltuents which may be the same or different, and are as defined above.
Non-limiting examples of suitable monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting examples of
suitable multicyclic cycloalkyls include 1-decalinyl, norbornyi, adamantyl and
the like.

“Cycloalkylalkyl” means a cycloalkyl moiety as defined above linked via

an alkyl moiety (defined above) to a parent core. Non-limiting examples of
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WO 2009/ 014637 PCT/ US2008/ 008749 21 suitable
cycl oal kyl al kyl s i nclude cycl ohexyl net hyl ,

woxdemnaéiyl met hyl and the 1ike. "Cycl oal kenyl 'pcia@isos@08749
non-aromatic nono or nulticyclic ring system

conpri sing about 3 to about2110 car bon at ons,

preferably about 5 to about 10 5 carbon atons which
suitablet @yaisalkylalkgssinclude ayeidhexylraethglh adaoidrdylbetby! and the

Preferred cycl oal kenyl rings contain about 5 to about
likez | ng atons. The cycl oal kenyl can be optionally

subghyciodligchyiM hBaAS% Mon- EFHrﬁatlé hidhoSorSheltic %/C|IC ring system

substiituents” which may be the same or different, and
comprising atietl 3 taiahbut/ 0 canmn atoms, ipnefesatlinaibest 5ito about 10
ui tabl e O¢ clic cycloal kenyls inc el
carfigh pRtnd W C8 ol AiBaREare BbPor bt Bobbig bagd.
Preﬁéﬂfbd Bﬁ:lbélk@nyl'\'ﬂﬁgé lcahtanm @boisfPhBoaf 7 finguitbmRl. The
mul ticyclic cycloal k I's norbonyl enyl .

cycloglkany CR@WIQD"W"Y@E ﬁts,tusectwhmek@rfyprermra Sysdem
suUcH5E, HEN S 5 e, B B4 e Rt above.

Norsdimitéy exsziple@&ifl@l’t‘ablﬁ mhecydliel d:y@balkenyls mclude

cycl opent enyl nmet hy cIohexen [ met h
cyclapBiemcBIRPReRYk Ry CORBBIA- e dienylonedhe k8 NaB rafing

exan&sié%?sysq.éﬁféﬁgmﬁcﬁc cJIb8lERG isHBs i ferNd B om ne.

em s |tuen means a su t attached
to “@ycmaﬂ(mtyﬂaikylbmms-acmmalkenyli mgiety as elefinbd @bove dinked

wa 353087l B980u AhefoEla S burd soks WA TRubdl RS ¥or
suitdbfd 8}7&‘6&ker“r‘y%l'llyl*%qhBIGdb@%%%ﬂ?éHJIMeﬁﬁ)l eé‘}k%écxbﬁmn‘ié‘tﬁyl

group consi sting of , al kenyl, kynyl, aryl,
andhtbedikear yl , ar al kyl , aI kyI aryI het eroar aI kyI

het, I,,alk het er, | k [oal I

g A N M R R R R AL & S
fluofi! chidfif¥landBrofingi tro, cyano, car boxy, 25

alkoxycarbonyl aryl oxycarbonyl , aral koxycar bonyl,

al Kiirgsysiay substifient! Tesans a sHestdtpeat gitasheddeyan aromatic

or REH B Mg R, 50T Ryl e
hydrégerNofthe Nhg,sysfelriNRing\by3tem %Shwenwy@é ihe same or

Y1Y2N-, Y1Y2N- al kyl Y1Y2 @) -, Y1Y2NSQ2- and
diffesepkneagh beiRg indepepdently selected fram thecoronReansisting of alkyl,

alk ST Sk, A riSroaRy! BEARENARDEY, RLRSkyLr om the

hetelyxairyialkleynyl,, hat&toar;dd:lkymyl all?ylhgtesmat}é,m)dnbxy i hyaeoxyalkydy
alkoxy, aryr]'e)%ﬁ aallfaﬁ(oxg acyl, aroyl, halo, nitro, cyano, carboxy,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, alkylthio, arylthio, heteroarylithio, aralkylthio,
heteroaralkylthio, cycloalkyl, heterocyclyl, -C(=N-CN)-NH,, -C(=NH)-NH_, -
C(=NH)-NH(alkyl), Y1Y2N-, Y 1Y2N-alkyl-, Y1Y2NC(O)-, Y1Y2NSO,- and -
SO,NY4Y>, wherein Y4 and Y2 can be the same or different and are
independently selected from the group consisting of hydrogen, alkyl, aryl,
cycloalkyl, and aralkyl. “Ring system substituent’” may also mean a single

moiety which simultaneously replaces two available hydrogens on two adjacent
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noi ety which sinmultaneously replaces two avail abl e
hydr ogens on two adj acent WO 2009/ 014637

wORMb/WRA008/ 008749 22 carbon atons (one H onpe@a$2008/008749
carbon) on a ring system Exanples of such npiety are
nmet hyl ene di oxy, ethylenedimxy, -C(CH3)2- and the I|ike
which form noieties such as, for exanple: -0 0 /

carbé) atémeridne H' dieeachaayber ko a rimgmteanhemmmwd)f such
moi ety as defined abgv '

| inked via an a J1oi et
moteénéfar%@@ hele Aiaxy. stnyimﬂ'%er@(CNeh am&ht%/@ Hggw%'gh form
f Le heteroaryls include
mog%eyr|gﬁ%%1bﬁ%¥ﬁﬁaqU|nollnylnethyl and the like.
"Het erocycl yl' /ﬂeans a non aromatic s
npri si ng about

nonocyclic orO cycl u syst em|ta
3 to about 10r@|ato erably @ 5to 10
about 10 ring atQw .v ogpador nmage of the atons

in the ring systemis an el ement other t han car bon,

f or*Hetergandal/l mogans adejeroandmeighy as definethabaye finked via
an SRR SakrRERGo adh SR AP rEetfpes o

suutbbteeh@t@y@érylﬁncmrdbaﬂ-pya@mylméthyp qahlihyenethyploarad tm§5hke

prefix aza, oxa or thia before the heterogcycly
r ootl*eﬁamyﬁ%rf@e@ﬂ%@ nan-pomatigsatyrated mgfaqpyctwgmwwychc

ringzn%étém_i?&rﬁﬁhégﬁﬁ%%h't “é,%%bio%t %‘?ﬁﬁa‘étoﬁ% ?{éfgﬁ%lg Hgt 5to

eterocycly y exil
abauidio r:ing afoons erxa\rmd:reonawramrel\dﬁfBbe)atomsNQ @Rz jing shstEos )s an

clofligA P dberh GAIETL For Hain bR DR, SR M STy 2PgR of i

corfiBiRafién OMdrandt!nG a4aekht éﬁ@@n%d?@ﬁs@fur@éﬁs pre&&& in the
system substituents™ which imay be the sanme or

ringisysteme refeaned heteresychts demtaineabdidretomabaui ring ateea. The

orefl iy i Bl e ERGPRIER ot FRMLgBRbRg st o
nitrSgén db8gieieor SNRar btdmtregﬂectwémlpﬁés@ﬁt ad/a tnaglaﬂom Any —NH

nmonocyclic heterocyclyl rings include piperi

in gohyetesdoyshying rpay exisk Prtectefyshals. igT example, %s'an -N(Boc), -
NSRRI ot TR, Sl 2 4 gapgicered par

of th@ahw?t;oralwxet Hetetadyelyl 2an bldai;ﬁim\%y bﬁbétltuagdl by sne rmlzmore
a Sl ngle nol et e car |1 C si mul t apeous Yy
r'”ﬂ@ﬁ%@@@ﬁﬂ“&ébﬁ "H%P'é g%@é%?%‘ﬁ’ qrydifferent %’5{1 B'Eﬁwas

| I
G, 210 ORTLF S IEEO to SRRl in oty

oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting

t ur at ed

examples of suitable monocyclic heterocyclyl rings include piperidyl,
pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl,
tetrahydrofuranyl, tetrahydrothiophenyl, lactam, lactone, and the like.
“Heterocyclyl” may also mean a single moiety (e.g., carbonyt) which
simultaneously replaces two available hydrogens on the same carbon atom on

a ring system. Example of such moiety is pyrrolidone:
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23 H N O "Heterocyclylal kyl"™ nmeans a heterocyclyl
noi ety as defined above |inked via an alkyl noiety
wolo®fdige above) to a parent core. Non-lim ti pET/US2008/008749
exanpl es of suitable heterocyclylal kyls include
pi peridinyl nethyl, piperaziasyl nethyl and the 5 |ike.
"Het erocycl enyl ™ neans a non-aromatic nonocyclic or
mul ticyclic ring systen1conprﬂsing about 3 to about
10 ring atons, preferably out\5 to about 10 ring
atons, in which one or norg¢ of tNe atons in the ring
systemis an elenent othe carbon, for exanple
ni trogen, oxygen or sulfur a alone 10 or in
conbi nati on, and whi ch contai ng\ at | east one
car bon-car bon doubl e bond or c@rbon-nitrogen double
bond. There are no adj acent oxygeh and/or sul fur

at O'ﬁ‘liaté’rfo@?&vlalkyv teankizBeteysdyel nigiefyeds @dfined above linked
het er ocyc rings contain about 5 to about 6 ring

via gncaisy! mtwet ingdahevedimaparem @rseNenémlnag examples of

swllr%ﬁtereg@t%&éﬁ%élkwts‘m& BB B SRR Ah ﬁ\é ﬁ@lm’étqyg and the

likepresent as a ring atom The heterocyclenyl can be
optlonally substituted by one or nore r

in
substeterpsyelenyliaeansa: mwoge@wgawhmgf éﬁzﬁ'c)/glcaréng

Sy PR AR Spod3 1 bR 1Rl i i I RORES to about

10 nog nmrpsndlwigcmomw alano® okiheeatoms3InIhdiringi systernds an

eleq'nﬁg\} ah]ggiexa onrhgchégqrtgﬂ Iﬁlgggér? g&%gneonrysulﬁr a%)m alone
or ik c%niﬂlﬁdﬁifrp%)ﬂd' ﬁhﬁh'oonlalﬂs@t gt @ﬁérda@béwkarﬂorﬂdgulﬁe bond
tetrahydropyrl dinyl, 1,4,5, 6-tetrahydropyrimdin

or carpgnmirogsr doablghanst. |T ﬁryere age np @dipcent pxygen and%)r sulfur

atoé%&%ﬁ{( bgﬁé {l&(&y&%{%h%ﬁ%dﬁte&&c%l@h%ﬁ%%&tam about

5 ta3abo @t 1MAG @t(?rHsPYhépréﬁx drd)\oxaodithiznéfore the heterocyclenyl
f1 uorodi hydr of uranyl, 7-oxabicyclo[2.2.1 ]hepten

rOOHﬂﬁme?ﬁP%Mrﬂ}Nea%@ BTGRP XY AR PsHIfur 8&9@ rﬂseect'vely is
pre%gﬁtggs aca:ggéotﬁw;#ﬁi rd@%ltﬂyﬁ ea%%rb |o%'apggﬁbsl{mie%t ¥y one

si'mul taneous
or raure tiadp sgsteydsopstitaentsnwhieecindrirg csgstlwm sabsmuent"as as ng

defﬁ@gﬁpﬁ/@gﬁ%g&@%%ggg%gfg&gyoé%e I%/tmrego%ylc enyPcan be

optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Non-

limiting examples of suitable heterocyclenyl groups include 1,2,3,4-
tetrahydropyridinyl, 1,2-dihydropyridinyl, 1,4-dihydropyridinyl, 1,2,3,6-
tetrahydropyridinyl, 1,4,5,6-tetrahydropyrimidinyl, 2-pyrrolinyl, 3-pyrrolinyl, 2-
imidazolinyl, 2-pyrazolinyl, dihydroimidazolyl, dihydrooxazolyl,
dihydrooxadiazolyl, dihydrothiazolyl, 3,4-dihydro-2H-pyranyl, dihydrofuranyt,
fluorodihydrofuranyl, 7-oxabicyclo[2.2.1]heptenyl, dihydrothiophenyl,
dihydrothiopyranyl, and the like. “Heterocyclenyl” may also mean a single
moiety (e.g., carbonyl) which simultaneously replaces two available hydrogens
on the same carbon atom on a ring system. Example of such moiety is

pyrrolidinone:
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H N O "Heterocycl enyl al kyl"™ means a heterocycl enyl

noi ety as defined above |inked via an al kyl noiety
woldefd19ed above) to a parent core. It shoul d peTnghem/008749

that in hetero-atomcontaining ring systens of this 5

i nvention, there are no hydmoxyl groups on carbon

at ons adjacent toaN Oor S as well as there are

no N or S groups on carbon adjﬁcent t o anot her

het eroatom Thus, for exa nthering: 42 5N

H there is no -OH attache dlre tly to carbons narked

2 and 5. 10 It should al so|lbe npfed that tautomeric

forms such as, for exanple, noieties: NO Hand N

OH are consi dered equival ent i N\ certain enbodi nents of

this invention. "Al kynyl al kyl "Wneans an

al kynyl -al kyl - group in which tHe- al kynyl and 15

al kHeté«b@z@l&npl’an omehis dessterdeselenyl ﬁfo@étyfa@ defined above
al kynyl al kyl s contain a | ower alkynyl and a | ower

lmksdma agradm moiaty (slefined @abone) i Parentsiosey is thr ough
th
1y 60 el AR haL b AReREaT S3nBlpilh@iystems of tis

mveﬂrﬂ&irﬁltl@@reaérbyb hydmnyl grobips enagrbn atdmb-adfEcemp to a N, O or
whi ch the heteroar 20 and al kyl are as previously
S, fewell asdbereparer g F‘é@l’ QI @V%%PQIQ@W%“ é‘@ﬁ‘@ﬁf‘ﬁ Oaamfﬁmﬁf
g npl es of suitabl e aral kyl
heté}rddﬁu%rg :Tﬁg fgglggﬁtﬂﬁ% |h@ﬁﬁﬁfﬂ@ and qui nol i n-3-yl met hyl .
The bond to the parenj mpi¥ety is through the alkyl.
WO 2009/ 014637 PCT/ US 749 25 "Hydroxyal kyl "
nmeans a HO al kyl - groSpin 'ch;lkyl is as
N

previ ously

there is no -OH attached directly to carbons marked 2 and 5.

It should also be noted that tautomeric forms such as, for example, the

SN

| SN
N0 |

H and N" “oH

moieties:

are considered equivalent in certain embodiments of this invention.

“Alkynylalkyl” means an alkynyl-alkyl- group in which the alkynyl and
alkyl are as previously described. Preferred alkynylalkyls contain a lower
alkynyl and a lower alkyl group. The bond to the parent moiety is through the
alkyl. Non-limiting examples of suitable alkynylalkyl groups include
propargylmethyl.

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl
and alkyl are as previously described. Preferred heteroaralkyls contain a lower
alkyl group. Non-limiting examples of suitable aralkyl groups include
pyridylmethyl, and quinolin-3-yimethyl. The bond to the parent moiety is
through the alkyl.
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defined. Preferred hydroxyal kyls contain | ower alkyl.

Non-limting exanples of suitable hydroxyal kyl groups
wol 06J04dg7hydr oxynet hyl and 2- hydroxyet hyl . " Apyir/usasges749

an HC(O-, alkyl-C(OQ- or cycloal kyl-C(O-, group in

which 5 the various groupsare as previ ousl y

descri bed. The bond to the parent nobiety 1is through

t he'Hyairdacyaykyl" Meahsra dO-alkkyl groumirewhich alkylds asl p@mously

definga preteiediiyoranaions santayt lowet i Nppdigths exdfplés of
suitab¥ hﬁ@;algyelgjggugﬁ Miu h &%ﬁmétmﬁra%ozwdﬁﬁ( yethyl.

previ ous ond’to t ﬁarent moi ety is
t hr'deyh roéansan tbE)(0)-, ailwl-ﬂdﬁlﬂ ontydloalkyix@@)-egrasp in which

tne MBS o AR ot BE o PR NP heli R Mgt oty
is th}bggﬁ thé cafbdHyk \Prefsiryd degis'dopesin aNewelr ialRyll.i @n-limiting
exanpl es of suitable al koxy 3rou ps include nethoxy,

exa@nmapf snﬂmle@@xygrqmpn@pdﬁ ormyl, aceiyt @39 propanayhnd
TS s Al BRI ol B e toE o o f 80

predioQsly deschibed PTERY ibowslty the parertatoietois-thraugh the carbonyl.
exanpl es of suitabl e aryl oxy groups include, phenoxy
Norpmitng,axamopries oftralitableigrosipsHaclpde denzayl @Gl/h gaphthoyl.

t hr.
ar ;ﬁWOmgr oél]f%Ii Ph&(\/\#gb?%g ?Pmﬁféyﬂ'ﬁmeagwas 20
preplbeslyg:ledcylbdflilsllonbemtmglmxamp‘rest oﬁgu@éﬂa‘plklwycg‘roups |1nclude
oS RN APETRARA PR DO AR APy T, BPA 6 the parent
molSRy %ttl}?r(?@gsﬁ {HeOMEBr blRg&t.her oxygen. "Al kylthio” means

an al group I n which the alkyl group is as
pr e\Ary)loxy Ymeans ranbanyl-ONagriolip m whrcg\ theaarl groupfis as

preaiohb AP B B RSP suug S Bl igftuce
phérokySHd hdphthéky I THE Bondreafie garent Woidly i9tieRghihavetiedi

the aryl group is as previously described.
OXy®8n-1imting exanples of suitable arylthio groups

RS SR Ty B o

previbaBly desoribatkMondimigngexahipledofsuitdite aralkylysky gr@ms
30 previ ouslé//_p?escrl bed. Non-limtin

inclyfe Desayioaabcst-n neRhiBammATEhay i ponfte tha parent
molbBpB, ol R B BB 0a720 26 Al koxyoar bonyl*
medifdkyihiall hganab@lkyg+Sigrouplam which thenglkgkgnoppds asf

previously described. Non-limiting examples of suitable alkylthio groups include’
methylthio and ethyithio. The bond to the parent moiety is through the sulfur.

"Arylthio" means an aryl-S- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio groups include phenylthio
and naphthylthio. The bond to the parent moiety is through the sulfur.

"Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as
previously described. Non-limiting example of a suitable aralkylthio group is
benzylthio. The bond to the parent moiety is through the sulfur.
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sui t abl e al koxycarbonyl groups include nethoxycarbonyl

and et hoxycarbonyl. The bond to the parent noiety is
wol206924@637t he carbonyl. "Aryl oxycarbonyl " meangcafus2008/008749

aryl-O-C(O- group. Non-limting exanples 5 of

sui tabl e aryl oxycarbonyl graups include

phenoxycar bonyl and naphthoxycarbonyl. The bond to

t he' Atleecarbmiyt meass tamr alkghO+@O- geoum MNon-limiting examples of

R O P T

' i Tt to the parent
Thergrglagdta)yt/é &s@?ﬁﬂéﬁdﬁt@%{e@gg?d#ggythg (%86% Il'kyl sul fonyl "

measylanycarkgnyiSnaeans gn @M:O@(Q)egrcmp.gimuﬁ@itmgeexamples

th i n which t | kyl is | kyl. Th

of iR Vi Ca by Sriinsy ipeb® tthesu A BREILANG oy <

naphthoxycarberiy! Théband téthéprtert(Reibty BrtArdughlthe depenylo
the parent noiety is through the sulfonyl. 15 The

t er'mrakgryearbangld meanman erclkylda<C(6)- gpoup-RYen-igding on

exeride & 3o Sk G caTRoRA o bbb oid BBha
to thé Parentmabisry isvthkeugty thene&rbohlle exi sting circunstances
not exceeded, and that_the substitution results in

5 sdiBilsultanybonrans anckynsG2merosp. Bigfermed armugs are those
5 5 R 0653505 PSOL B o iy o v

thesuifpayind’ or "stable structure"” is nmeant a conpound
thaf is suffjciently robust to survive isqglation to, a
o oA BuRgRUL s A7 BOMR D BrPUBeThG RORf A6 M Patsty

r [ i _efficacious therapeutic agent.
%@éﬁ#g}gmﬁqggﬁgﬁ% substituted" neans optional
subEhe term ubstituted' hmeans teatearne drmoge bygdmgensdirctiies

or heties. The term "purjfi.ed?, "in purified form .
desfgndTBH SIS eRgh il £ Eelastpt iam 1l ileaied Geotiy Brovided
that fHeCdSsigRate@atoRYS heArhaPlaéfcyPlin@ér the &AM EIrceiiRances is

being isolated from a_s¥nt hetic process (e.g. froma
notrexgeefied, andthatdhe substitytion aeswisuipEestable egnperadi on

CofBfiifins of dpstytas lor BHptisS Are perishitie opfrAER"
combihations eesutsinBiatsiectmpd@ids. By “stible compound’ oafstatsle

bei ng obtained froma {)uri,fi catjon process or . )
strygitures és Beant 8 GanpeeuiMb that is swificigatly rebigsiio syryivgisolation to

2 uSg BB St ATy ford o s B BB o atBRer 508 a0

effiedcious therapeutic agent.

mo

The term “optionally substituted” means optional substitution with the
specified groups, radicals or moieties.

The term "purified", "in purified form" or “in isolated and purified form” for
a compound refers to the physical state of said compound after being isolated
from a synthetic process (e.g. from a reaction mixture), or natural source or
combination thereof. Thus, the term "purified”, "in purified form" or “in isolated
and purified form” for a compound refers to the physical state of said compound
after being obtained from a purification process or processes described herein

or well known to the skilled artisan (e.g., chromatography, recrystallization and
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the like) , in sufficient purity to be characterizable
by standard anal ytical techniques described herein or

wovwebdiolemdwn to the skilled artisan. It shoul d pairass208/008749
noted that any carbon as well as heteroatomw th
unsati sfied val ences in the7text, schenes, exanples
and Tables herein is 5 assuned to have the sufficient

the mue'p ein affitigdr pgity tatbenditaratierizablesy stameard ahalyties.
en a functional Igi;rou in a conpound is termed

techra%e%@'@éaﬂbeq heeel knen Ihidegtklgs! aRiISAR- modi fi ed
formshauyl gra?éﬁ Hg@n ra%g/ cselrgSra LR3I 88 “ﬁeté}gafd?ﬁ with
e en the

protected sit ound I's su ecte
unsatisfied valenBes frathiestek smhemast, mgrrgﬂemped Wiablesbleerein is

d those with ordj Ki || t h t
assyii BLRap Rersutiagol blmot b BVeroeBinatenld tartal e’
Va|é,§gesexarrpl e, T. W Geene et al, Protective Goups in

organi c Synthesis (1991), WIley, New York. Wen an
varWhiehe {unctjonalsgroup ln@tmpc]wds;s tlezneét“prqteci@durt is

me B fatthE agdt s ifint et ek W Bl f badesidly 56 RaBions
at the PeeteBERsitedivheh Ih ebirfidunars BUbRICESd tdh heaction. Suitable
occurrence. As used herein, the term "conposition” is

protqqtlag;mqupw@!he@ feeeanized py darse Wit msdinannskill irthe art as
welBEBY LRIhOBIE UehBbR IO AR AT AL 30, ATRHRIS T 9. Groene

et alnEiatectivieyGroupsinargbhicaSynthesit (19@1), ¥vitsy, Nexd York.
ingredients in the specifj ed anount s, OProdrusad
sol Qsarb’qurl?@ %Z@rﬁomﬂ%’ 8¥er9ﬁ3éc"?n'3erﬁt9éﬁcﬁﬁ="§ PERt

onéﬁ’r%qg'@ i ﬁiu]shﬁfﬁ‘?\g H‘ﬁthﬁﬁlﬁqs\/PﬁsQ{eﬂHft Wdfgéad:ﬁoccurrence

provi , Pro-drugs as
is indmpeinddet ofmes yieﬁiylﬂoarat efvenpdthet ocotirremes.A. C. S.

Sy 03|u Serle and jn Bioreversi) riers |n
dyBreins B M aRmRgSHONGR terdsd o S

proBl]é‘tr é@ﬁﬁh‘élh@ the éééé‘iﬁéétihélf@d%‘?ﬁs Rﬁﬂ%ﬂ@blf?e'ij 5’r"n%§|ﬁts EBGWeII

term r od ru neans a conpoun %
as pnep resudts, dlr%mbmrrlnémeqztiv o170 combynailomr ef the

spegﬁ%%ﬁﬁgﬁ%o@égéﬁ% e, Sardified araliEL e or the campound.
Th ePrfddaungé ahmblv@mmmheaﬁtﬁﬂpomdy@ﬂh@uavmtdmanesmso
net abol i c or chem cal processes)

cor\g@mp@tgﬁ%wpeemtArd@@wsmmqafowrpgws is RPYiSE I Td .Fﬂwéy o V.

Sull, PRFolis S IepDER IR s P e Mg
Syr\dpbsmﬂr#Seﬁed; handiinBBre &y sibdes Camicssrin Exyugdvekigm (1987)
Edv%u%r §V§B§hg ! eed mze(?’%%/n a6r?r’n7acF<)e |cgs£s?39080/|aot908n7§r?d Pzergamon
Press. The term “prodrug” means a compound (e.g, a drug precursor) that is
transformed in vivo to yield a compound of Formula (1) or a pharmaceutically
acceptable salt, hydrate or solvate of the compound. The transformation may
occur by various mechanisms (e.g., by metabolic or chemical processes), such
as, for example, through hydrolysis in blood. A discussion of the use of
prodrugs is provided by T. Higuchi and W. Stella, “Pro-drugs as Novel Delivery

Systems,” Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible
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Carriers in Drug Design, ed. Edward B. Roche, American
Phar maceutical Association and Perganon Press, 1987.

worR0y/eigeypl e, if a conpound of Fornula (1) or pe1/Us2008/008749
pharmaceutically acceptable salt, hydrate or solvate

of the conmpound contains a2garboxylic acid 5
functional group, a prodrug can conprise an ester
Carfiersrmd:)mg DasigneptaEdward BoRoche, AptirisgerPharomasiuticale

rou W|th a rou h as, for exanple, (Cl-
AssegialipRand etaame) Eiresth dBaxy me hy! |

1- (@Jr@ﬁé?r)/ I?XIY )a%d?ﬁbmﬁ}ﬂi/bf‘lgorfrﬁlﬂﬁ‘(ﬁ dra BhafRadsuticallyp s,

al kanoyl oxy) -et hyl having from5 to 10
acceaw@dm salzb.t hytkat%d)rkmdyaf&rm‘dhg lcompestnidycortiaips regcanbenyli acid

ronbirB GRS B chn ol sk oA S A b B Hplacement
of tﬁ@hyea@g@wét@ﬁvbﬂm)ﬁlmgkodwmnca @row dudhoad ferekaraple, (C1—
at ons, (al koxg(;r bonyl ) am nonet hyl having from 3 to

Ca)@lkyb(@n@m)amoy Nletb}dl &daw@apw@ny)qﬂathra fipm4to 9

car@@%?gﬂg% P{H)en% Ylo églkg 5@8&)?%{?%2‘@ a\ﬁnglﬂlolﬂ’?ts'tgyllo’ catbon
atoﬁ‘is NKUX &ilrb@a)'l@b(ybﬁeﬂWI mayving e fQ/G céﬂ)dmatdmaa-

yl am noe , _car bamyl - P(%%al kyl , N {;L di
(alkpmcarb,gwlp%y eélaylw@mg froan4 toy aﬂalEW” aunsi 1yersthyin
d the Iik
(KR oSy ey TRRARE ARG €25 cioh dme 200 e | ke
(alkekgcdrbbniiyaminamethyl baving froen Brio® carboaratomst dr(fed by
oA EBraoTap i hOSPRIERICh L5H8h bl natio,

cro{dﬁga ﬁél&k&?}ﬁynégw rﬁlgaggdl%ﬁ yl, d_l -N,N- (C1 -C,)alkylamino(C2-C3)alkyl

(sudh a6 Grdiasthylamiogethyl)) eanwmqu{@,-cgalkyl N,N-di (C1-

Rt AHIEHB bRt pytins gy morhino(C:

C,)afit, @hyahkarey! . a- ami no( Cl- C4) al kanyl , aryl acyl and
a-am noacyl, or a- am noacyl - a-am noac wher e each

a- aSimilealyy if agrasnpourd ph E@ﬁ'@%'ée(ﬁt@%ﬂtQ'BS% aleplel fupgtignal
groh %;?%gléaéé})& f%%@g%ﬁ@fg eq]qérsts(pl‘ etﬁéa %Q%;Qe?n atom of
theraﬁ?@iﬂdl lgtﬁglj;i ?vﬂmet Q?Up%lml‘\gdash abr exémdfeo*%h t()ﬁbajllamoy}é)l(%methyl

em acetal formof a carbo an | a
1 ((@or%@awé\nevlom}%yla1(mythyh&%?éuﬁa@?rw%?%yr?01
Cs)%\I‘KBFg &Bah}/lgg?h‘\%trm dNRC?Q’EG QIKBQ\?\: ﬁﬁéﬁfﬁﬁorlﬂlét ahesuccmoyl

cenmen rogen e am ne

(C4 V@é)ialkangyloummmKC&Q4)élban)éxmylﬂoql alﬁd caarbmoacyl, or a-
RO car bonyl, NRR carbonyl where and R  are each
amms?aépleqtraanﬂ@@cs(lcﬂh@ﬁ)w wam'('&ﬁcmrouey%m%p@y ently

selggeXiam He oS RAN Bl Bo B AN BiaF o g -FrOXOCr
Ce)alkyl)z or glycosyl (the radical resulting from the removal of a hydroxyl group
of the hemiacetal form of a carbohydrate), and the like.

If a compound of Formula (I) incorporates an amine functional group, a
prodrug can be formed by the replacement of a hydrogen atom in the amine
group with a group such as, for example, R-carbonyl, RO-carbonyl, NRR'-
carbonyl where R and R’ are each independently (C4-C1g)alkyl, (C3-C7)

cycloalkyl, benzyl, or R-carbonyl is a natural a-aminoacyl or natural a-
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29 am noacyl, -C(OH)C(O OY' wherein Y' is H,

(C1-C6) al kyl or benzyl, - C(OY2)Y3 wherein Y2 is
wo(%beé#gs7al kyl and Y3 is (Cl-C6)al kyl, carboxydr@s2008/008749

C6) al kyl , am no(Cl-C4)al kyl or nono-N-or

di - N, N- (C1- C6) al kyl am noal kagl , - C(Y4)Y5 wherein Y4 is

H or nmethyl and Y5 is nmono-N- or di-N,N(C 5

amm)aaylky-l—ﬁ(fDHOC(@)Cp‘ﬁBWhenemm pelH 4Ca-Cle)alkylaor benzyl, —

ST O terslont 51Chky il Aty RGeS a0y (Cag

ce)ﬁm[k/v ArSfofOk- Gﬁ)aw Br Ma{dmc&e:t a.cr@'N: yca@,%%rmaﬂrmmaam |, —

vents suc as ‘wat er, and the
C(Y3YT wheraiey* tlhéd ot n@thyi\zmth ols mnmd\be &oditN, N arat ed
d | vat ph
CoabyIATER rRrePInS GRearIe LW EO Epy TR geAts i ey
ONEDAE OFPidreSEINEAINADbESE! iRdentiON mapfmstwhnsolvated as well
associ ation involves varying degrees of ionic and
as gejvatedrforms mithhamrgaudically aecentaglersabvanis sych ag water,
otn541 8hA hETkENGRE IO RSPl Y |nveRi6ARAM S8 botn

‘or exanple en one or nore solvent

solvatke @ndamsalvated fomprgobdite mieans & pitysidal lastotiationof a
the crystalline solid. "Solvate" enconpasses hoth

corapPynqg gﬁth'S.I.E‘VSHH@@ withone er mosselvest ialeaules. This physical .
|
ass??ﬁa’tlloh%%dlogs %@{1@1 gﬁgféfesséf' ibAR t@ﬁ%&%rﬂ%ﬂgm, gﬁa uding

nol tes, and
hydrogen bahdingh &y eemainlinstaoces the solvatewvidl bescafzdble Ohésodation,
nmore conpounds of the inve tlg? %ﬁo ti onal |

o]
for gxamele WHep KneLIIPP(E palve reoncemara ﬁtge

cry&%f‘%&ﬁﬂé Ff thBQﬁWsta-ﬁh%Ssollﬁo“Scﬁ%iél@p leficoM fa%@egﬁbfrﬁs&htlé‘ﬁ-
. Pharmaceutical Sci 3(3), 601-61 2004) descri be

phasleeanq)rselzaalaleu smhvajest Néndlmlbm examrplesh@f smtablem@aates

AR BB S BB S B S neren

theolliedit psolabdeti®®l,d.1 ke are described by E. C van
Tonder et al, AAPS Pharntci Tech., 50), article 12

(200n% ;oram@reﬁcompowd'@ﬁfaﬁheénvqntiomm@mop@@ﬁﬁ{m be converted to

a s?l&é&qﬁs\%g&%r%(%% of’s ?\%tég R gli Rnbwﬂ] Thig foP 59%!‘?@%

|ssolv i e compound i

Caiearetial, 9. Phatrhacém(tal St s_@mm-an ga(2004pdesmiberther
mxtures t her eof) a hi ghe han anbi e

prepamsianafiipe Sofbs SbherniMesaldlGonaroIRin £thviggetate as well
as EHH W&l Simildh Jreﬁé?a%%%a VA< il niyBRlt8 Sfld the

andard nmet t ec ques
hkefane dasa;n’ped by.E.FC. m&'ondeceqoql AAR&\PhBHn\Scd'eehc@(_I article

0 s n vva )|ntecrst vat e

12 [ e AL et 3 1 iy Erre b3 88,200 6

typréfaf @fbtnLIWﬁltlﬁgonHcesé $nVEGeY d%@olvﬁ@slﬁé' |h@erﬂfve366?ﬁﬁéurﬁﬁ in
or a conposition of the present invention
deswed amounts of the desired solvent (organlc or water or mixtures thereof) at
a higher than ambient temperature, and cooling the solution at a rate sufficient
to form crystals which are then isolated by standard methods. Analytical
techniques such as, for example |. R. spectroscopy, show the presence of the
solvent (or water) in the crystals as a solvate (or hydrate).
"Effective amount” or "therapeutically effective amount" is meant to

describe an amount of compound or a composition of the present invention
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WO 2009/ 014637 PCT/ US2008/ 008749 30 effective in
i nhibiting the above-noted di seases and thus producing

woldoev/6kasir ed therapeutic, aneliorative, inhi Ricardsoddioos749
preventative effect. The conmpounds of Forrmula |-Vl can

formsalts which are also wothin the scope of this
i nvention. Reference to a conpound of Formula |-V
effdwwe ummmbnﬁnglﬂmbaabbw«hoteﬁ disebsee andftieus poaduaing Hie desired
rwi se i ndi cated The term
thefapiuiegmehartian i DRE, 6F Brover BesHs: €edloi dr ¢ sal t s

f or 1R c¥mbBund & oF Féﬂhﬁlaalmﬁ €4n RrBR84Ifs WhichSareafsdRlithin the

as basic salts forned wth inorganic and/or organic
scopeg¥ dhislinventwin, Referenicertoa campound obForaulail-¥l hergin is

undiPioBHAS indtid pétefitins o Sa1f st UniBSe oiPry¥ indigated.
TheTRirf %altfd)s lasPémpliylediidrelr, ehbtes acidicariitaashes wagi d,
zwitterions ("inner salts”) may be formed and are

inorgecic AR onPIgANC arids: as iwellsag basip'salis forgeer withdnerganic

ancJD ﬁ%l@% ?cuﬁé aﬁa% IIr¥ aﬁﬁﬁi%ﬁé@)lﬂleeﬁ é E?r%gouﬂg i ﬁﬁ‘@ﬁla I- \d/I contains

physi=0 oglc y accep are preferre

both|at thasig hdlét:ys%suaala*s sbatrotdinsitedwed pyridibeldramidazoe and an
npounds the Formula |-VI may be fornmed, for

aci@ig AHRIED, SHgh A8aBHt et IEmieshisvaiantis aeish mierians (inner
salt‘é‘r?orﬁﬁ?’rbeﬁﬁwga a‘?'nf :ﬂ%’ |Hclﬁﬁea@ﬁﬁ1m fﬁlﬂé wﬁf C%’\ ﬁgﬁg\éﬁe@rﬁemin.

um such as one in
Phamexepiticaltyesceaptablegine a oactoziciptysiologicallyaoedptable) salts

S s Sl S S s o
the W’O?Hilﬁé‘i-% mayPb&fdited Y6y ERdRBle, %ktréé‘étﬁw'q a CORRIMIRL &S

0 canphorsul'fonates, fumarates, hydrochl orides,
Fomydawwﬂms amwmt@f adiddershasd, @uclata&an eqtulualem ,amount in
f onat es t hal.enesul f onat es,

"}%gilffﬁtn i@ aﬁw%’},epﬁb‘t‘@@qﬁ os&ltcmgggga es Qi lgﬁna?%téeous “medium

foll GWEE byay&shilizatiohat es, tartarates, thiocyanates,
t ol uenesul f onat es (aI so known as tosyl ates,) and t he

| i Kexemplaay eFigrrddition ﬁ%“?d@CWdQ:%C%Ia@Sg arepriiatss, benzoates,

ben%%ﬂ?%a cér%ql ca t'i'ltf’éutgg,]; éraﬁé%e rom Hra%s 2c,5amphorates

car@ﬂiﬁcﬁr&amﬁtesaﬂunmnimwwdrcmtmndbsshydmmdonfdﬁs ewdrgibdides,
by P. Stahl et al, Cam geds Handbook of
lactg) mgaﬁscmet@ﬁmw'fopa&ﬁemp thalepesifiongtesamifraigs.

ore A0 S, HRRYRISE Hoa oL B ety bRt gfaes.
thiocyapatest tahumieshlfooatd%r(aismlsrme as togyses, )ik Iike7;
AdqlEasR, Bk 36p GEGeralBronsideted Shtaile 13k e lngton of
pha?ﬁfgéreﬁﬁ@é]@ FolflIUh IBATB M Besicbh&rnacéitieh NEdrAPoufi$-arédn
discussed, for example, by P. Stahl et al, Camille G. (eds.) Handbook of
Pharmaceutical Salts. Properties, Selection and Use. (2002) Zurich: Wiley-
VCH; S. Berge et al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-19; P.
Gould, International J. of Pharmaceutics (1986) 33 201-217; Anderson et al,
The Practice of Medicinal Chemistry (1996), Academic Press, New York; and in
The Orange Book (Food & Drug Administration, Washington, D.C. on their

website). These disclosures are incorporated herein by reference thereto.



10

15

20

25

30

website). These disclosures are incorporated herein by
reference thereto. WD 2009/ 014637 PCT/ US2008/ 008749

wodbodaassp! ary basic salts include amoni um salpicg/us2008/008749
al kali netal salts such as sodium Ilithium and

potassiumsalts, alkaline earth nmetal salts such as
cal cium and magnesium salts, salts with organic bases
(f cExmaiavy basior gpisi mcludmamm)anﬂm Isalts, alkali metal salts such

di ¢ | ~ t- but i nes. Lts
as §oiien. QHToD. e erassiumy S pﬁ@apﬁ%@ﬁg TaRle RS i as
cal&ﬁﬁL&n@Mé&%ﬂnﬁ%&it@' é‘élf&wﬁﬁ% Q§( ﬂ'éﬂéﬁﬁﬂé“@rﬁgmc

agents such as 1ower alky
amaftelsylsuclaas dlwqhexytammeset-butyl amlm aanddsaltsdwmamlno acids

oSl VA oA B e B e
quaﬂe@arz)éb Wit 8g&seSsSuchr Mol il h'aﬁ@’éﬁgégrom @Hkéxﬂhyl and

hal i des (e.g. benzyl and phenethyl

butwltcrtd@r:t,desmhromtes ang pdides)s diatky! satf@tega(e@ damethyl dlethyl

and, bR SHiraRel dpBITh IR AT d RS BRUPL e

chibhdes, Hrointdesodd ipaidegieartky hialides eay. bentylandsiienethyl
forms of the correspondi ng conpounds for purposes of

bropides)naBdoters. 15 Phar maceutical |y acceptabl e esters

o AR S TP sy iy G pocecan
acoeptable fs'altawltbm tife sctupe bfytthedryertionugrsd all mcisharadh bake salts
are| GATSEESR SRR 18 Serderian of IaParsshGFomPouRds
f°r??§’3’?§?fbf§'?@w§3‘?'§f‘; e koxyalkyl (for example 26

met Rlosrynateufically aceeptable esterseotfathplmesenimhpounds include
thezéic'#sx Bl ooy Ay B SuBr ey oErtpator o the

hycﬁé%ﬁ@ dupshl RBRM, th@hcﬁﬁbgbﬂonypmo%‘tﬁ@f X ¥a®oxie 86l portion
Sul fonate esters, such as a

of tae @lSF@}I g;rgup@gys sefeﬂte@f(anps@alghéﬂhémbed @hain alkyBifor

exefiipigopBEG iy SEpS] Lihd /o ARV E ko Rlh BE pxampigy o

memoxfyﬁ’fethyl) rakphddeexanples behbg), pirs)@bll}alkg)l (mt @tamm@y
urther esterifi d by, for exa
phenaxymsithy), argHéen x@mele; PE?PW@Ht'ﬁénEbﬁ‘Jb%tftUW with, for

ex%n@fzdha&) Al fi%.g&nég ﬁHﬁceél‘be QPEHQQQF?Z% %Wa'f‘é‘le@ters such

vatés, esters pro
as akgk ufaralkydyulé«m;di(farrexahmle mathemmulfonyl)qr(ﬁ) efmxno acid

est G Srarie e el iRt St (5)
moh8€ d¥ &StAPhosphate esters. The phosphate esters may be further
esterified by, for example, a C1.z0 alcohol or reactive derivative thereof, or by a
2,3-di (Cs-24)acyl glycerol.

Compounds of Formula I-VI, and salts, solvates, esters and prodrugs
thereof, may exist in their tautomeric form (for example, as an amide or imino
ether). All such tautomeric forms are contemplated herein as part of the present

invention.
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i nvention. WO 2009/ 014637 PCT/ US2008/ 008749 32 The
conpounds of Fornula (I) nmay contain asymmetric or

wochwd@lsezent ers, and, therefore, exist in di ffcanedbhosnos749
stereoisoneric forns. It is intended that all

stereoi soneric forns of thesconpounds of Formula (1)
as well as mxtures thereof, including racemc
m XThe esmpbands phFbrmotila (iEmayssaaini asyamhetoic. orlehiral centers,

and, {ersidR: puRGIT FB Y SterepBOnR I s 1t isqntesiea nal o
stefedidBthérid Lc)rni'srm,h@%%;ﬁﬁnﬁisd&‘%r%lhg ) a@rwé’ a:f‘z:1 g‘ﬁ?ﬁhres

ring, both the cis- and trans-forns, ‘as wel .
thergof} inckigjngarasesnip maistdes viormipart obthequpeentfinvertion. In

addfiS T, BPes i INATIGD Shb asesat Loeanere i Fafdutormers.
Fortd}@iniplehif si sothpsiedroE R rrilulkf (BY inB6 D rétes Eedhaslie bowdl dr a

known to those skilled in the art, such as, for
fusest singl kothipe dis-catie Bansierms, asawell as mitures,zare embraced

Wiﬂ%}fﬁé@%ﬁégwﬂginvgﬁ i omers can be separated by

converting enantioneric mxture into a
di aDiasterasmieric Mixkires eabybd s@sdratst Mitd thedmindividual
_appropriate opticall @ﬁact i ve conpound (&_e. g., chiral
diaglerearnars,or thenbasis of their physicalghespisal ¢fferansgsdysmgthags

welf Rh@QWh §6 ho eék?ﬁé?& Hmetﬁzsféjncg.fé{; E@'O‘?Sﬁ"{éﬁe'?g g(yalchromatography

converting (e.qg. ydro
andioafacicrairerystallization. cEnamtipoers can be sepamated byaoaverting

Al so,. sone of ,the compounds of Formyla (I be
the Bl TBRErSIX e NS & DA ERMaT TR Yy laipauth an
appTBpRASSpiktafly aBd cOmpblihg (e!gﬂ)’&ﬂ?dl AxiliIERPEL AP HE aScHiRN
al so be 'separated by use of chiral HPLC colum. 20 It
alcokolarddoghersi adid chiedide) heepasaiioq thisdiestereomersiand) nay

corfle (e S SEAMAA PBUNAVENET obBlPeon @i bie 4idhmgnains
pur8l giaintibAtere X ANGY, ondd bf et CorAPelindNéF FoinmfAaglanhyee
fornms of the conmpounds are included in the invention.

atroRisOreEs €od-s SHestiUtetopiandahp e are eentidencs asamb of this
GBI S nARTRER A 1o et e o Rl BFoBIPL coturm

estleflssalet phopsint thg tid compotnap of fdsmata (Nehayasxigthe
salts, solvates and esters _of the é)r drugs) .. suc

h
differens SutRmeniciagme,and alisech S e @Q?Qy‘%%"r‘u'@ th scope of
the‘f%érﬂ%ﬁ SAIBS L oF ék4 Ie,!eﬂﬂkdﬁglé?ﬂ)l SRAMIRIBRAMIALIIMS of the

(wni c n'’in the tric

may exi st ev absence of asynme
coropolrussare includedrin the mvestioat r opi soners, and 30

gic%ILS{@?&&E{)@%{%%Fr]rgf(%ﬁrp?ea?g%%tr&%k ?stoerQeyg, E)B{igaltigc?mers and
the like) of the present compounds (including those of the salts, solvates,
esters and prodrugs of the compounds as well as the salts, solvates and esters
of the prodrugs), such as those which may exist due to asymmetric carbons on
various substituents, including enantiomeric forms (which may exist even in the
absence of asymmetric carbons), rotameric forms, atropisomers, and
diastereomeric forms, are contemplated within the scope of this invention, as
are positional isomers (such as, for example, 4-pyridyl and 3-pyridyl). (For

example, if a compound of Formula () incorporates a double bond or a fused
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are positional isonmers (such as, for exanple,

4-pyridyl and 3-pyridyl). (For exanple, if a conpound
wooodreugnsl a (1) incorporates a double bond or pgrituke6sd/008749

WO 2009/ 014637 PCT/ US2008/ 008749 33 ring, both the

cis- and trans-forns, as wedd as m xtures, are

enbraced within the scope of the invention. Al so, for
ring batipthes cigl Bnd étamsefbais aasl well asemédanasn are embraced within the

d d t t ] nd dual
scopealtabP aeaiten. Bfso 1 examblnal kel -endl s inesrarape
forrh8'of ?ﬁ‘é‘H@r'n%ouH@s %ﬁﬂ'@ﬂ(ﬂ\mécﬂﬂ ﬂﬁeflﬁ\?@ntf?fn ﬁln@ﬁﬁ@ual's‘f@r@%‘sﬁ)mers

or may be adm xed for exarrp , as racemates or wt
of thelcompoemnds af the inventiosl reay.dor exampt)ibeosurstantigily free of

chiral centers  of e ent ention n hav.
othg" lsoers ol P 6 o dkelf Tt Sarlé a5 ik oty bifBtner,
or dtREPSBIRBIE, Psf&iémsEPrférSIS'Eh@ﬁ:htrQIecérﬂéﬁﬁof' tﬁé'dresent invention
"sol vate", "ester" pr od ruq% i k

can havethesS s I%qwaﬂlgqraﬁ@rpw d lneﬁé)ystaletluwa’aié ester
RefPuftrilibfi g o€ 37 g s epltl SSARAREester moyagrugs and

thepikedisugtendedttb equave @bpmocm@fwn gelvate) @speregr®hprodrug of
i nvention also enbraces isotopically- | abel | ed
enaniippRIR dsteppoiseRer Metasners; FAMamesh Rasitianahjsomers,

rac%ﬂ'gd?ééSF‘er n%QSFﬁ}é RGEhfk B&‘hﬁb[}n but for the fact

one" or re ons are rep ace by an at om havi ng
an Elh@presemhmemtlomﬁalsmemMaodsselsotbpfm‘,adlyelabeﬂed)rmlrbeunds of

theggRpmdSvTiarouTE D HaRtea 10 Tosbreapa hate buklar the fact
thaPSH@%ﬁﬂ' ﬂ?&e‘QtoH%eare'rBF%‘%bH% amaldte Balvity é’iﬁ’?a%rﬁfc mass or

hydr ogen, carbon rogen,” oxygen, phosphorus,
mass normbes differeohfrom the, atomit mass2H, mass nusgber maalmKNnd in

natife ExPmplel @ isdbPesTRat sabbe indMoid inth SRS of the

invéhtior{ iclide is6pPes dfdareseVidafbatt] rﬂt’?@gérﬂ@x eA, pu&dpHorus,
i n conpound and/ or Sybsslfl,gg

t
fluagt ] chiprine aggh as a1H563 i o e B’Qa P |39n P, *18c)°F,

0 particularly preferred for thelr ease of
andpf?ﬁa’%a?fegﬁl\%e%d detectability. Further, substitution

Wi tOehemsetbpicfauyo@l@@lIw@dmpeumsubfelfomlél (e(e.g.AtHosery
afford 25 certain therapeutic advant ages resul tin

labelegiwith dd@dd nki aFR Heeful inigermpeynd @nglor subsirate,issis
dlsﬁfbﬂﬂoﬂ %Isga%é f ?nf?étfegr Qe eljll)] dAgLrnsR9Y n(rss m’@f%oﬁ‘ib%s are

red some ci rcunst ance
partlsoladplpa:efehyedl fabthdueelasmobpmpasatufn anal dBtQI:talQlllt)/ daurther,

ot BBt BB e Mt AR5 Py o
certdif therapelLes abe4fagbs rexuitiRy frorPgidatett indeabolic stability (e.g.,
increased in vivo half-life or reduced dosage requirements) and hence may be
preferred in some circumstances. Isotopically labelled compounds of Formula
(1) can generally be prepared by following procedures analogous to those
disclosed in the Schemes and/or in the Examples hereinbelow, by substituting
an appropriate isotopically labelled reagent for a non-isotopically labelled

reagent.
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non-i sotopically |labelled reagent. WO 2009/ 014637
wOedd/04965308/ 008749 34 Pol ymor phic forms of tlp@T/us2008/008749

conmpounds of Fornula I-VlI, and of the salts,

sol vates, esters and prodrugs of the conpounds of

Formula I, are intended to be included in the present

i nviReolymomphicHerrhe bf thvé compbunds bAFoomeladr¥él, anddflibé salts,

d have the fol [ ow n 5 neani ngs: .Boc i .
SoIRFp. SHIBEQEAPERATES Hthe pET@OLBAS of FoERLE b 2B intepsipd to
be Irﬁ:ldﬁéﬂ in tﬁé'ﬁfé%tfiﬁﬁé'ﬁ%fﬁrﬁe DVBO i s di net hyl sul f oxi de,

EtOAc Is eth acetate, LCM5 is liquid chronatography

masEhG; frﬂbwmrebbgeviamms are yraedhbelow, andvRave theniadlowing
grrg&neti c resonance, PBS is phosphate buffered saline,
me Ps 10 scintillation proximty assay, Tf is

Bod I¢ tfemslﬁochEa%bﬁylt dba lig' aiepeglidehettetb i) DMKagNNOsS i s
9- Di net hyl - - bi s(di pheny fphosphl no) xant hene. Me4Si
p

dlmeéhylt@meawdehw%@u&danemylwl xide; Et@Agn%s&hyl acetate, LCMS

is |I§PI e &%h&?g@%%{%ﬁ&%m&@%ﬂgpy EW%&I,SNMR is

nudléarmagnéid pssoNENEERPBSSIs pho@bhateabmfeérbersanhe 8PiAds
CDI is carbodiim dazol e, HATU_I s 2-(

scinffllatien AseximibyAssayy It 15 tifate, TEA 'ﬁrtﬁﬂwnoaee% Agid and

I Sl
xaf{pHBs 18 3Bl RIRk B-6ifioh nyBRCAHONER e HEasP i
tetrarrie‘tbyl;dlla%BmEAas dicisopropyt etl‘@ladwlﬂaefﬁ@@nslsnmagml delumn,

vent i n resen i nventi
TMSCIINA R eSO g edians: BEIS i TToRobral - CHBA is
m-chiMoerbenF&it B d dDPs @arBBéﬁrﬂﬂ‘éﬁer’ RATWis3sCait abl e
salt, solvate, ester, prodrug, or stereoisoner
azabe@rzetrfazohﬁgdél,‘rﬁ Brtag'ametwyl uxaniym RexafludrephesphatedNas is
sodium h%%r%%féi?ﬁdisasm%\é%é%ris benzyloxy carbonyl, Tos is p-toluene

sulfonyl, CH3CN is acetonitrile.

Heterocyclic Amide Compounds of the Invention

The present invention provides a compound of Formula I:
T

Y/Z\ —
” | R?

X\I/M R2
R1
or a pharmaceutically acceptable salt, solvate, ester, prodrug, or sterecisomer

thereof; wherein ring A, M, X, Y, Z, T, R", R?, and R® are as defined above for

formula (1).

Formula |

In one embodiment, in Formula I, ring A, in addition to the substituents -
NR2C(=T)-~(ring comprising M, X, Y, and Z) and R® as shown, may, optionally
with said five- to six-membered aryl, heterocyclyl, heterocyclenyl, or heteroaryl
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25 formula (I). In one enbodinment, in Formula I, ring
A, in addition to the substituents - NR 2C(=T)-(ring

wocopiuesrng M X, Y, and Z) and R3 as shown, meyt/us2008/008749
optionally wth said five- to six-nenbered aryl,

het er ocycl yl, heterocycl enyds or heteroaryl WO
2009/ 014637 PCT/ US2008/ 008749 35 ring, is optionally
rings i sptionalbosukstituted avitit on® be nsarbsubktitieings seleetadeftlom the

aroupok et S, Shrgr hvdidberal S'xy?m%%ﬂsa VELEY

L R*R®
hauaalkg)lahbfasv/kw b, aa;w (= rS}(g?ONcg% (QISh R4 ?n R o
0 |rw|dt NR?\CF‘(Q)RJ a |, each of the Rl aryl

hﬁgl?\geﬁ%@%y?;hbo ﬁﬁ%rﬁtgfrﬁgl enéﬁh eack gf {herﬁa ﬁd hgterocycFyl

hetehﬁiy@ [ ¥And RQEFIHRPES apl thé:( ﬁQ)eNﬁ I Yheterocyclenyl” P
&?m heteroaa?p 2 Q N( R4C$ﬁﬂey?ero%yc y yw, “ary

and { (L'(aG)PNMWQQI.O@lSdﬁthé’r‘@)C’S(R ) R%%Néu?y)he%/eroaryl

e e i e
RO e NIORC RS 1

N(%ﬁ@(mﬁamthguﬁlgﬂvk Qpa@nalilst W'tbﬁé'%ﬁVQﬁPél&mWﬂQ@ent s

ey R, SRR bR Sl e
optmriaﬂ% su%zt}élgtedwﬁb rotmr%i gzr@éa%ﬂuent@(se@dﬁﬂfrom the group
ConSSROIG NS o Ak vIeRi Al BRIy haloath k! -
haIBSIRS% PO YA 11%1%&191%-%5})@' 5('3(’=Cf)@fh"’5é )’NF@‘W Ln

anot her enbo I'ment XY, an are
OCGtR)R?, INR‘G(EOHRY’, éhﬁladkyl-ﬁxatkyl i-0- Elhylnﬁ)l-alkyl Oﬂélkyl O-alkyl-

v BRAREL ST By L SRR 1 Borpur o 1.

ring a‘hdtﬁerpé/rhb%imedtnlrﬁFQFrﬁ@Ib IeXdebHE'Z ard @(FEPr mul a
I, Ris H I'n anot her enbodinent, in Formula 1, R2 is

H. Inranpshersgobadimenth tdFemmwla li § iF6.mula I, R3 is
het t he ound of
o B08 e SR, R s S R

In another embodiment, in Formula [, ring A is pyridyl.

In another embodiment, in Formula |, R is H.

In another embodiment, in Formula |, R?is H.

In yet another embodiment, in Formula I, R®is heterocyclyl.

In another embodiment, the compound of formula | is represented by the

g

formula Il

NRER7?

Formula Il
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N H NNJ (RB)n NR6R7 72') Fornula Il WD
2009/ 014637 PCT/ US2008/ 008749 36 or a

woRberdagaeut i cal |y acceptabl e salt, sol vate, ecqus2008/008749
prodrug thereof, wherein: 20 is CHor N Z2 is CH2

or NH5 R6 and R7 independesgt|ly are selected fromthe
group consisting of H  heteroaryl, -C(=0Oaryl, and
or a fijarf)dueiutically gtceptdblecsaliRéobvate, R&te¢n ge phedrugithareofhe
nitrogen atomto which they are shown attached is
Wheff@trbrocyclyl wherei n  when said heterocyclyl has two
substisigpE N:on adj acent carbon atoms, said
substltuents together with the carbon atons to which
eg?laﬁ?l'lzaa)rtl&thed forma 10 five- to six- membered

“et Fot R Snstesiendh e Pl rthe Gl ieting gt
hetéib@'ryh?lld( O)Qﬁﬂl é‘rhdSQD(]:@)}%terolaWI anat BERC emaoRT her With

For nu het erocyclyl, optionally 15 with
the sifrepen at@m tcowbmth@wm@ sbawrcatéachedds etergeyelyp wherein

TR R A Ko OBR ] BB, i

substittexnys togetirdriwith Preakdnpon at@ﬂw tioyWhich athéy breattadtidd form a
-0-al kyl -heterocyclyl, -S-a ,. heterocyclyl,

five: ty sixy mmb@ﬁgdﬁtﬁf(?@fﬂyh-%}"-‘@)’Zetﬁgiaé)’bcycl yl, halo,

N RS Selected RET ISR io of BIGPIRKL" Uil ghd -
N(alkyl)gramidher enbodiment, in Formula Il, Z2 is CH2. In

anot her enbadinment, in Formula I, Z2 is NH. In
andt 4 eddiment, in Formula 11, Z is N and Z2 is

NH.i dn’&tﬁé@rﬁﬁédlﬁi@ﬂdin@éﬁnulé m, ENR"!ﬂQwétérocéclyl %p‘ﬁoﬁﬁﬁly

Z2 I's CHZ. I'n a further embodiment, in Formula IT,
W|trZSa|dsf|vth<aant- mmbereldzheterocyclyl aryl or heteroaryl is optlonally

substituted with one or more substituents selected from the group consisting of
alkoxy, -O-alkyl-O-alkyl, -O-alkyl-O-alkyl-O-alkyl, -O-alkyl-heterocyclyl, -S-alkyl,
heterocyclyl, -C(=0)OH, -C(=0)O0alkyl, -S(=0),-heterocyclyl, halo, and alkyl.

In another embodiment, in Formula 11, Z" is N.

In another embodiment, in Formula I, Z' is CH.

In another embodiment, in Formula 1, Z is CH..

In another embodiment, in Formula 11, Z% is NH.

In another embodiment, in Formula Il, Z' is N, and Z% is NH.

In another embodiment, in Formula I, Z" is N and Z? is CH,.

In a further embodiment, in Formula I, Z" is CH and Z? is CH,.

In one another embodiment, in Formula Il, Z' is N, Z?is NH, and n is 0.

In another embodiment, in Formula I, Z'is N and Z?is CHz, and n is 1.

In another embodiment, in Formula II, Z' is CH and Z? is CH,, and n is 1.

In another embodiment, in Formula II, R® is —NH,.

In another embodiment, in Formula 11, Z'is N and Z?is CH,, nis 1, and
R® is —NH,.
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In one anot her enbodinment, in Forrmula Il, Z' is N, Z2
is NH and n is O. I n anot her enbodi nent, in Fornul a

wol2009/éd4637s N and Z2 is CH2, and nis 1. |n aneiigy2008/008749
embodi nent, in Formula Il, Z' is CH and Z2 is CH2, and

nis 1. I n anot her enbodingmt, in Formula Il, R8 is
-NH2. 30 In another enbodinent, in Fornula 11, Z' is N
andnzshdtlsemﬁbommsntlm BomnulBdl,iZ is IR antZ2A9 CH ) BT is 1,
Cﬁg{ 08/ 008749 37 In anot her enmbodi nent, in

an 7 is CHand Z2 is CH2, and nis 1, and

R8 I'nsarfdﬂh'gr eﬂp%?aﬁ?éﬁ}ern EIRRGLNEUNRIRY lgo-rNFI'C?-d)jaryl

is - I'n anot her enbodi nen
In armtlmn embodimetmsR7F o rnulBHC N@ ﬁ ys —NHH@ (=D Jarylhwhesein the

“angﬁggﬁl Oil\g'zét,md(?)r?rﬂcér‘so he{%nal t%%’]%&ié%éé’f%ﬁ from

subsfifuchit® yele@:ﬁ:,raﬂrém tﬂ@ u@'d@h%bstlﬁb |®‘P>é}kyl hak®a), kardalkoxy,
hal oal kyl , and n anot her enbodi ment, in Formul'a

halpalkyls and hﬁNRGR? het erocyclyl optionally with said

f b

net Drasigi ! SoolBRGH th EFRTURTY satl:NETK riteraguevt
optidniallg Wwith ém@ Iueéetwslxpﬁfdnﬁbér@drhdﬁ@ocyﬂyﬁmylhﬂrheteroa lis a

enbodi ment, in Fornula Il, -NR6R7 is -NH(2-pyrazinyl).

hetefocyrlyl artionalyfused te either zoenzene r pyddiRgrINg. s
h 0
in GRATEL EobAR R 5HAn IE SRR ONALL o3RRI, 0 Non
In &h@hermbodir@nt Nirl Fomula I \-NR°RNis\ sdleGtedhfiom tBeNgroup

consisting of:

o B@&Y 8@“
sig % o BT

AN

o\/N
-
d ; each of which is optionally substituted.

In one another embodiment, in Formula I, said -NR°R’ heterocyclyl
optionally with said five- to six- membered heterocyclyl, aryl or heteroaryl is a
heterocyclyl optionally fused to either a benzene or pyridine ring, wherein said
five- to six- membered heterocyclyl with said optionally fused benzene or
pyridine ring is optionally substituted with one or more substituents selected
from the group consisting of methyl, methoxy, 4-piperidinyl, -C(=O)OH, -
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\ / and - ; each of which is optionally substituted.

I n one another enbodinent, in Fornmula Il, said - NR6R7
wombesagycl yl  optionally with said five- to 9i01/US2008/008749

menber ed heterocyclyl, aryl or heteroaryl is a

heterocyclyl optionally fussd to either a benzene or

pyridine ring, wherein said 20 five- to six- nenbered

C(H@C gy eB (7O wpyradidird/| opﬁluotmalchyoré usEit.Lehz@rmoopholinyl),

ook ireprtiunyy. Zunginl P SrrbHeOF e e MR ng

of |RebR¥ ! andtREP @mbodinitinbeld Fomhlla 1IC(saQ) CJfl‘dRGFW)heterocyclyl
2009/ 014637 PCT/ US2008/ 008749 = 38 C(—

optlo@gaﬂy))v@trpyaldoﬂwemtny$|x- manmb@eddmtemyclyl aryi or heteroaryl is a

hete @I ENEoRARABIAIREHTY! dithes & BERETRs; b5 PYRARE nd, Yusrgin said

fi veen‘i@oélxﬂemtembéreﬁohé‘ﬂdr@cﬁdlyl with dsaiiR6 o riglye fLrdC bghzene or
NE_:lonall with said five- to six- nenbered
pyr

eripgyis gptionally| sulhstitetedr wilh yang or amor@ Rebelitdents| gelected

oAbl L4RAGite & HhBhyE MRIRSSC Lhibfreckidon,

to six-
C(=yacCHpt I-S(wﬂ))zypyrttmdmyvemmem @hlor@yr—Cdizwzr(nngnor;sholmyl)
Cfgtlonall y substituted with one or nore substituents
Cétar(demorrhsiinyhe-(irzfald 2 Rdlads QG HeCHal (s and -OCH,CH,-
N( )hoxy, 4-piperidinyl, -C(=00H - C(=0 OCH3,
C.%( =0 2- pyrrolidinyl, £l uor o, chloro,
CHﬁ(}ﬂﬁ)ﬂ(nér ambptjmhemtylhe compoadipEiRpnhulardrip belected from the
Né - OCH2CH2OCH3 and - OCH2CH2- N( CH3) 2.
gropp C&’Héisﬂg Trbodl ment, the conpound of Formula Il is
sel e%ed)N omthe group conS| sting of:(NO~-NON ON

NHNN g ](N) NO N/|

N- N Q.nH3E N\N ZN j

B B ii% B

\ o\ CHy H,C-O
9 Y(j\f
HsG N/Ej\fo N i
O j:\/l »—N
HN\) HN——> O
0 ~
0 = _
N |N/ NN 0 /Cj\(o /(j\[(
(0} l = N N HN \ SN =
N < i cl
*"3(3/0 [Nj N 7 [ j

I
Q
z
i,
Iz



O/ HN\ ON-NHN/ C-NHHN NrNIl / ~NNI N/ 15
HN) HNHNJ o~ ONNONINY N /~NNOyl~N\N

wo069/01363MN ~ NONC CN HICNOC NN H H%r)Uﬁzbdéﬁowm
2009/ 014637 PCT/ US2008/008749 39 Oi Pi N NI p

HNOOI ~N NN HNI N@N pJ HNO"N~~

HN O OV N O~-- NHN\ N ~NN ~"N HN
) flf
N” N
fo! V4
\ N
CH
s ) Q
O
I =N
WN@
N/\/N\Q

Ho 2
HN HSC\O HN o~y
' |
K\Nj:\y‘
HN\) HN
“
=
H3C /Ej\fo <——N> S o |
N . NS0
HN HN N o HN
H3C N X I

N
H3C_N\ N—CH3;
CH, HN. HyC
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> o
N

HN

0 7N

x>

§ N
H3C-N, HN\)

CHj
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pharmaceutically acceptable salt, or ester thereof.

and NH, : or a

In another embodiment, the compound of formula | is represented by the

formula 1A:
Z1
0 = l
N \ X
H
= N N\
(R®),
N(R?)C(=O)N(R?)R52 [
(R)C(=O)N(R?) 2 )
Formula lIA
wherein:

Z'is CHorN;



Nbo HNJ] O/ Op NANN-NI OSHN\ NOHN: IIN N

( Nrj HND HN O~ p NNON-~NO r-NOn O/ NNi N
woHdéo1d7\ NV N HN N ~-N HN N N HO N H(J C i 4oes/008749

2009/ 014637 PCT/ US2008/008749 42 01 O N N-N ON,N

NNNGCGNHNHNHNY |\ / 48\ N\ / \ GN N NH NH2

NH2 N-"YN eeNHON(N N\H O~-0OO N NO efN

Q/CZZIIsIGN-ﬁo'rNI-N NOHNO OC1 O" CNDH/ F/ V1 O-0

! ag.a(\]lchl\Hg ir%de%ren%ently is H or alkyl;
R% is selected from the group consisting of aryl and heteroaryl;
R8 is selected from the group consisting of alkyl, -NHz, -NH(alkyl), and —
5 N(alkyt)z; and

nis 0,1, or 2.

In another embodiment, in Formula Il, Z' is N.

In another embodiment, in Formula llA, Z' is CH.

In another embodiment, in Formula l1A, Z% is CH,.
10 In another embodiment, in Formula ll1A, Z2 is NH.

In another embodiment, in Formula lIA, Z' is N, and Z? is NH.

In another embodiment, in Formula lIA, Z' is N and Z2 is CH,.

In a further embodiment, in Formula I1A, Z' is CH and Z? is CH..

In one another embodiment, in Formula l1A, Z' is N, Z2is NH, and n is 0.
15 In another embodiment, in Formula I1A, Z' is N and Z? is CH,, and n is 1.

In another embodiment, in Formula llA, Z' is CH and Z2 is CH,, and n is

In another embodiment, in Formula IIA, R® is aryl.
In another embodiment, in Formula llA, R® aryl is phenyl.

20 In another embodiment, in Formula llA, R® pheny! is optionally
substituted with one or more substituents selected from the group consisting of
methoxy, trifluoromethyl, fluoro, and chiroro.

In another embodiment, the compound of Formula lIA is selected from

the group consisting of:



pharmaceutically acceptable salt, or ester thereof. 5
I n anot her enbodi nent, the conpound of fornmula | is
woRp@sented by the fornula ITA ZI o NH Ncd/d60sios749
N(R2)C(=O N(R2) Réa Z2 Fornula I1A wherein: 10 Z is
CH or N, WD 2009/ 014637 PCHl4US2008/ 008749 43 Z2 is
CH2 or NH each R2 independently is H or alkyl; R6a |s
selected fromthe group consisting of aryl ando N
heteroaryl; R8 is selected fyo t~l e group c ns strrlg
of al kyl ,o- - NH( al kyl an 5 N(al k
ni sO, LR, anot her (& oN in For r‘{all
is N |J anot jer enbodi : | rrrula z
I n another efibqdi ment _i R, For IaIIA ZerCHZ
el n &pther empodi ment, Yn Formul™ || A @ Nrs NH. In
Z
I

F t her emnbodi nent, -Tormul a || A, N, and Z2 is
F | n anot her enfl nment, in For A Z is N
Z2 is CH2. 1h a further enbodr in Fornula
I1TA Z' is CHand Z2 is CH2. |In one another

errbodirrent in Formula 1A Z |sN Z2 i s NH,
is O. not her enbodigre in For
|mst

N and and n j J\n anot he
inF IalAZ‘rs |nd22|sCH2 nrs

@? . @ ©[

N
g
/I = N
I
L} N A N
“ 7
N O N
F and F :

or a pharmaceutically acceptable salt, or ester thereof.

In another embodiment, the compound of formula | is represented by the
formula Ill:



I n anot her enbodinent, in Formula IlA R6a is aryl. In
anot her enbodinent, in Formula Il A, R6a aryl is
woRaelse3720 | n anot her enbodi nent, i n Formul a popAss2688@08749
phenyl is optionally substituted with one or nore
substituents sel ected fromgshe group consisting of
nmet hoxy, trifluoronethyl, fluoro and chlroro. In
anot her enbodi nent, the gonpoy f Formula I1Ais
sel ected from the groupjcons[sti of : WD 2009/ 014637
PCT/ US2008/ 008749 44 N NO I/ N\ N(N) \ N
\ NNINNOY ( CNDN F/ I FNO N
\' VF\ N OO N1 ONEN ONCOCNN
N NONJI NN I ' C N ONON
0

' —(R‘°)m

Formula Il
or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof,
wherein in Formula lI:

Z%isCHorN;

Z*is CH, or NH;

R® is —C(=0)NH(aryl), aryl or heteroaryl, wherein said R® aryl or
heteroaryl is attached to the pyridine ring through a carbon atom, wherein when
said aryl or heteroaryl has two substituents or adjacent carbon atoms, said
substituents may optionally be taken together with the carbon atoms to which
they are attached to form a five- to six- membered heterocyclyl, aryl or
heteroaryl;

R is selected from the group consisting of alkyl, -NH,, -NH(alkyl), and
—N(alkyl),; and

mis 0, 1, or 2.

In another embodiment, in Formula 11, said R® aryl or heteroaryl,
optionally with said five- to six- membered heterocyclyl, aryl or heteroaryl, is
optionally substituted with one or more substitutents selected from the group
consisting of heterocyclyl, alkoxy, aryl, and alkyl.

In another embodiment, in Formula l1l, Z* is N.

In another embodiment, in Formula IlI, Z" is CH.

In another embodiment, in Formula lll, Z' is CH,.

In another embodiment, in Formula Ill, Z? is NH.

In another embodiment, in Formula lll, Z" is N, and Z? is NH.

In another embodiment, in Formula Ill, Z' is N and Z? is CHs.

In another embodiment, in Formula Ilf, Z' is CH and Z? is CH,.

In another embodiment, in Formula Ill, Z' is N, Z% is NH, and n is 0.
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N /1 N\ /1 NVNN\N\-NON(N ONEN ONN
/ N ~F)ZXNa0 FNN O/ 1 0OoNNN NNNNON

N
O
woEho/624087CN) Y N N oY N N1 N F ~aF F \ 1/ Npcthuans/iesr49
or a pharmaceutically acceptable salt, or ester

thereof. In another enbodi net, the conpound of
formula | is represented by the formula Ill: WO
200y ariotBe7emODHB200 81 5o87d 1114E" 3N and\Zhis(Giip)and RIs 1.

22 Wi Lebbbcithol ShPEARERLILETH &2 PERD, End

i R R e

ar yin anothaeemboginent, i Eoraskdl, RS is H(z9INHaNG whexpin said
aryf gf 9&?&)%@3&? %no&foq{glly%%ﬁ{u?emﬁﬂ 1 or more substituents
selected from the group consisting of halo, haloalkyl, alkoxy, haloalkoxy, and
alkyl.

In another embodiment, in Formula Ill, R® is aryl or heteroaryl, and is
selected from the group consisting of: phenyl, 4-pyridyl, 2-(6-(1-
piperizinyl))pyridyl, benzofuranyl, benzothiophenyl, benzimidazolyl,
benzo(dihydro)furanyl, 3-pyridyl, 2-thiophenyl, 3-thiopehyl, 5-pyrimidinyl,
benzopyrrolyl, benzomorpholinyl, benzopyridyl, phenyl, 3-pyrrolyl, and oxazolyl,
each of which is optionally substituted.

In another embodiment, in Formula Ill, R® is aryl or heteroaryl, and is
selected from the group consisting of: phenyl, 4-pyridyl, 2-(6-(1-
piperizinyl))pyridyl, benzofuranyl, benzothiophenyl, benzimidazolyl,
benzo(dihydro)furanyl, 3-pyridyl, 2-thiophenyl, 3-thiopehyl, 5-pyrimidinyl,
benzopyrrolyl, benzomorpholinyl, benzopyridyl, phenyl, 3-pyrrolyl, and oxazolyl,
each of which is optionally substituted, wherein said R® benzofuranyl,
benzothiophenyl,  benzimidazolyl, benzo(dihydro)furanyl,  benzopyrrolyl,

benzomorpholinyl, and benzopyridyl is selected from the group consisting of:

J\I‘:IV‘ !

I N
s 930he 10
L/ o\ | AN

, and ; each of which is optionally substituted.
In another embodiment, in Formula I, said R® aryl or heteroaryl,
optionally with said five- to six- membered heterocyclyl, aryl or heteroaryl, is

optionally substituted with one or more substitutents selected from the group



said aryl or heteroaryl has two substituents or

adj acent carbon atons, said 10 substituents may
wopbdy/anes7l y be taken together with the carbon patrasRods®os749

which they are attached to forma five- to six-

menber ed heterocyclyl, arylg7zor heteroaryl; R10 is

sel ected fromthe group consisting of alkyl, -NH2,
consi¥tihgl kyf ) 1-gipdrazifidal kydthdxy,anehetylm I1Sm©,rpﬁollrm 2-CHo-(1-
I n anot her enbodlnent in Formula 111, said RO aryl or

morpholipyrand ph %@Mionally with said five- to six-
me r ter S; lected fi
TeTRSANGF BEIGRAFN, ¥ MmBBuRE IS BRI 1%, soected from
the 9ed@e cedsistimgrof:he group consi sting of heterocyclyl,
al koxy, aryl, and alkyl. 20 In another enbodi nent, in
Z' is [N | In another enmpédhnent, in

, Z ? anot hery ' t, in
ZIN\4 CH2 N | A anot fer | enpogine
22 is NH. I@t her Nmbodi me “f
) is Nr/an is NH ﬁz/rn t her
enbmdebnt, [ n Fornuhg/ﬂ Z' is Na is CH2. In
anot her enbodi nent, in Fornula I, Z1 is CH and Z2 is

- n gnother engbodi ne in Fornula 111 |s N,

i and ™ s 0. V\o 2ol 9/§14637 PC PO, 808749
ot e | ormul a | N
2is CH2{ apd n is eiod ﬁ
Forr&&:%” 7~ Z' is CH Z2 | and i .(f\h =
anot, hier Jenbodi ment, in Fo ﬁﬁ?

11, ROis
-C(=

ryl. In anot her 6 odi nent, in Fornmnu I,

RO is -C(=O NHaryl, wherein said 5 aryl of
-C(A NHaryl is optlonally bstituted with N2
MypStita®ent s sel ected {1 Ogroup c%Q§|~

| kyl, al ko Naloaﬁtfﬁy, and® yl .
g anot | (Aegbodi ment, in RO is P or N

chet evoaryl, and is sel ected_firomthe group consnmL/hg

of : phenyl, 4-pyridyl, 2-(6- (1 10
i pefi |n¥I))pyr|dyI b furanyl, benzot hi ophe yl[
zol yl, bengo(\di Pf ur any! yrJfdy
[ N 3-thi 0 Nn1d|nyH/R

HN _benzopyrr , benzo hollny benzop
3- per%:yl and oxazol yl ,

HN
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each of which is optionally substituted. |In another
enbodi nent, in Fornmula |11, RO is aryl or heteroaryl,
WO/ 1963715 sel ected fromthe group consi sti ngcaftys2008/008749
phenyl, 4-pyridyl, 2-(6-(1- piperizinyl))pyridyl,
benzof uranyl, benzot hi ophemsd , benzi m dazol yl ,
benzo dlhydro)furanyl 3-pyridyl, 2-thiophenyl,
, b- pyrlnldlnyl benzopyrrolyl, //\
I

ol inyl, benzopy! o Phenyl, 3-pyrro o
each of optlonally =" N .\
erein s\i &kjfifuranyl S iii:g
|, benzim dazolyl i N
benzo(di hydr o) f uranyl , benz rolyl, (/\
benzo hol i nyl, and benzdf |dyI Is selected fr

HN\ NNH/ | JVinr

d ; each of which is
su-- . I’ n anot her enbod
RO af¥) nhet er oaryl ,

b RS S
NH, 0Pt i ona t ai Vei LD six- menbe
heter aP@F or(J\ eroaryl, is optionallyﬁN =
substHM ed W th oneéiNar-nore substitutents sel eofheg)
fromthe gr oup WD 2009/ 014637 PCT/ US2008/ 008749 47
i« of 1-piperazinyl, nethoxy, nethyl,
, -CH2-(1- nDrphollnyI) and phenyl. In
~Nent, the conpound of Formula Il is
sel ect ed the group consisting of: a-' \ ~N SN

N N HNC ‘HNN NI //NNN/" 5 "N "NJ/ "NJ
and O HN '@'\/(5 N &RQri pharmaceutical acceptable salt, solvate, ester, or

prodrug thereof.

the ¢ oup conS|st| qf :

In another embodiment, the compound of formula | is represented by the

formula IV:

NYN N
(R13
NR11R12 [ ) )P

Formula IV
or a pharmaceutically acceptable salt, or ester thereof, wherein:

Z°isCHorN;

Z%is CH, or NH;

R" and R'? independently are H and alkyl, wherein said alkyl is
optionally substituted with an aryl, or wherein R' and R'? together with the
nitrogen atom to which they are shown attached is heterocyclyl, wherein when
said heterocyclyl has two substituents on adjacent carbon atoms, said
substituents may optionally be taken together with the carbon atoms to which
they are attached to form a five- to six- membered heterocyclyl, aryl or
heteroaryl;
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N/ HNN11 HN/ NOHN N NN- N HNJ HNJ HNI / H\
NI O NOONI \r OY4AN N HN S NH N HN H3C, N/ HN -

wodordedr | OrN 1 rNI i v~ ( N CHB HNJ HNpchlddoosads7ao
NOg~~ NNONOHN/ NFFNNNNHNN HNNI N6, _ J :
N I ~\ HN HW/ HN, ,) ® (liL.o HBC N HN\ N AN ,

HN/ NONOHHN/ N 3 HNJ HNJ HNJ OdO O S HN N |
HN RN Idblldctéd frinf theNgroul densisting diNGIKKININIAR -NH(alkyl), and
N %Oéé&ﬁ?NPCT/ US2008/ 008749 48 O/ O NN OHNNS
pisO,1,or2.

In another embodiment, in Formula 1V, said -NR''R"? heterocyclyl,
optionally with said five- to six- membered heterocyclyl, aryl or heteroaryl is
optionally substituted with one or more substituents selected from the group
consisting of alkoxy, halo, alkyl, heterocyclyl and aryl.

In another embodiment, in Formula IV, Z° is N.

In another embodiment, in Formula IV, Z° is CH.

In another embodiment, in Formula IV, Z° is CH,.

In another embodiment, in Formula IV, Z° is NH.

In another embodiment, in Formula IV, Z° is N, and Z% is NH.

In another embodiment, in Formula IV, Z° is N and Z8 is CH,.

In another embodiment, in Formula IV, Z° is CH and Z° is CH,.

In another embodiment, in Formula IV, Z°is N, Z®%is NH, and p is O.

In another embodiment, in Formula IV, Z°is N, Z% is CH,, and p is 1.

In another embodiment, in Formula IV, Z° is CH, Z°is CH,, and p is 1.

In another embodiment, in Formula IV, R™ is -NH,.

In another embodiment, in Formula IV, Z° is N, Z%is CH,, p is 1, and R"

In another embodiment, in Formula IV, Z° is CH, Z®is CH,, p is 1, and

—NH,.

In another embodiment, in Formula IV, R and R'? independently are H,
and alkyl.

In another embodiment, in Formula IV, said R' and R' alkyl
independently is alkyl-aryl.

In another embodiment, in Formula IV, said R' and R'? alkyl
independently is alkyl-aryl, wherein the “aryl” portion of said alkyl-aryl is
optionally substituted with one or more substituents selected from the group
consisting of halo and alkoxy.
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NNHCNHN/ HN HNJ/ p Ol O NHN/ HN/ N

67--"-NHN N NH2 NH2 I HNJ HNJ H) QI(NO S H\-N N
woaeb/dis7, or a pharnmaceuti cal acceptabl e sal tper/US2008/008749

sol vate, ester, or prodrug thereof. 5 In another

enbodi nent, the conpound ofsofornmula | is represented

by the formula IV: z5 O H\ N- NN \I%\Il 1a)

NRARRirbtBér eRdradiinent, VinoFomnylaaMyeR Buand &'F yndependently are

t abl | t est t f 10 Z5
SeIgEIER T e G URBNSSINGLOT H oty S aHaGRER YAy Lotz
(3-,@%@?@%&{%) whereH)-sididl1 al kyl-ar,cre zggh@mlly -CH,CH,~(3-

uted’with an aryl,” 'or wherein 1 and
meﬂ‘@gyph@nylmand the nitrogen atomto which they are

ach heterocyclyl wherei n when 15 said
'Cw&@&?w ﬁ%’él ‘two substltuents on adj acent carbon
at gRBandtAéH enfbdfhieht! SRt ForMYa ARt isaRPLNR PR kedlected from
together with the carbon atons to which they are

the groue reasisting ef: myardlidinyl, piperdipyl, menber ed
hej.er ocycly. . ary\l,\,\,or heteroaryl WO 2009/1;),1\4637 .,\,W
PC'[[/ U820084 008749 |

888 rolis 3.8
OO0 o v

substituted.

In another embodiment, in Formula IV, said -NR°R'® heterocyclyl,

optionally with said five- to six- membered heterocyclyl, aryl or heteroaryl is
optionally substituted with one or more substituents selected from the group
consisting of methoxy, fluoro, chloro, -CH;CH2N(CHs);, -OCH;CH,-(1-
morpholinyl), 2-methoxyphenyl, phenyl, and 1-pyrrolidinyl.

In another embodiment, the compound of Formula IV is selected from

the group consisting of:

&*'m ?9 e el

N/\

)\

H HN@C@ ﬁ\f HND
\)

HN\)

-8

Q

\

CH3



49 R13 is selected fromthe group consisting of alkyl,

-NH2, -NH(alkyl), and -N(alkyl)2; and pis 0, 1, or
wo2009/d14@00t her enbodi nent, in Fornula 1V, sai ¢cthR2ddshas749

heterocyclyl, 5 optionally with said five- to six-

menber ed heterocyclyl, arylsior heteroaryl is

optionally substltuted Wi th one or nore substituents

selecm fromthe groupN”cC nS|st|ng of al kg hal o,
al kyl J ocyclyl Oln anot her engzﬁLgant
i 3NIV Z5 ils M n%another enmyodimett

Ia I

j§;> 10 nb her, ﬁ |nenP {n n\
ornul a I is . dlnent 4
Fornula Z5 is NH ther enbodi nent,

For nmul a T Z5 is N, and is NH In another

embog in Fornula N ) Z5 is N and Z6 |s In
a otﬁ@ bodi men @1V, 7%
% oth modi AR rh'-o’rr?ﬁ(
6 P& NH, ‘%?;é . In anoffhej enmbodisent
Fornul‘/#y IS N Z6 i and p is 1. N
anot heg rdvﬁbodlnent in F nyﬁa IV, Z5 is CH, ZG T/)
CH2, an is 1 I n anot her enbodi nment, in Fornu a
|s -NH2. I'n anoth eqpodlnent in Fo a Vv,
ZS |94N\ SN p i sNi, 20 is - ﬂN =N
anot heT Hbo@i?e in F -ﬂ§2525 = 6 s \ Y
@Z‘em s 1,/and -NH2 er CH,

nbodlnen n For tla |V, Rl d R1 |ndependentl

are H, an al kyl. In anotherH odi ment, in FornuH

'V, saidy and R12 al kyl |ndependently i's

al kyl = agki | Doanot her ~emboy i n Fornul

R11 fandgi RT2 afkyl 30 i ndege N s al yﬁS”%z )
wh n the " N portlon Kyh€ar

HsCO ally (aub ti u one m)re substltU@gts
el ect ed f t he gr- p OnSIS of hal o and
al koxy.

o HN@ ) @Q X,
F N F ¥
C ( W, C () )
o N3
O N)\\ o)

HyC-0

-4
-4
— /
vl
ZH
Z
Z
C
)z
W



WO 2009/ 014637 PCT/ US2008/ 008749 50 I n anot her
enbodi nent, in Fornmula |V, Rl1 and R12 i ndependently

woe/01967ected fromthe group consisting of: Hernskbugloos749
- CH2- (3-fl uorophenyl ), -CH2- (3-nethoxyphenyl),
- CH2- phenyl , - CH2CH2- phenyls2 - CH2CH2- ( 3-
met hoxyphenyl), and 5 - CH2CH2- (3-f | uorophenyl). In

a er enbodi ment, i ngFor a 1V, said -NRL1R12
ngge from the gro ing of: C'rkyrrollNg{\nyl,o
|p§r||nyl N NN w N AN 1\ ©
3 ~E@mr|n;/__[ﬂ i W O@/\N@)N ancl , each‘N‘ N
onally 10 guBStituted. "In anot her D
“ard - N

iin Bormula IV, NROR10 het er ocycINy\I/,|
Iy w ot said five- to six- nenbered

het e, yclyl, aryl or hef oary optionally
b,ig ed wit e Qr é‘je?;mbst ituents sel ect /jY
@Q gr oup consy sty n@‘ met hoxy, flu m)r
Ny CHZ';ET( >cH2- (1- }@br phol i ny ]Q
- et yI phenyl , ape rrolidinyl ¢ I n N
anot fgr_kenbodi ment, the ¢ und of Formula IV is, J
I~O

sel ect &d from the group consisting of: N N ~N |
H& N~N | HNOHSCO\ N

e
8 8% 8 %
) Q“ -

NH, NH, NH, NH,
OH

*ﬁ\( ,@YO X

o) N N N N
N"N
HaC 7\
SN HN _ NN HNZ N
I N < )
,/\N P4 F N

HsC-0
’ HN._J N N

/N\N



s
= N/
% 221Uz zeT
Z =
N&N/N O\ __
2% 2~0%A \vl
T T,% T \__
z 9Z NN\ z
%N TI=z0_2Z2
T - ZT
_— IT T wmz
- Z _ O Il =
IW?ON - ! .
Z0© oI,
- < z T
22 l —
Tz TO=z
|ozomHmo
CNm HM/NN
-Z " ITTO-
=z azRz5z
1 I 0 1HO
_OH mHN W
(o) .
p M4NNNM
o N~ 1 .
@] H%N(\NOC
NMMO NF_I%
| oWMPNNN
_ P rezz“=2
Nmz [
£+ 24 z5z
OJWWMNH T
P —]
Z z2zz2z
CH%PWH~H~
K
=

N/ \ N/l\NH
ZzT T / A\
AHMH . N/ \ N/.III\NH
/ N/ NAHQ zT
- ) ﬁNN/ o
— YN\H\/QO\
= /. Y NI
N/ i

or a pharmaceutically

acceptable salt, solvate, ester, or prodrug thereof.

5
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HNHOOFN Nt NiY NDQ~=NHNNHNHN HN N
H3CO/\ NF/\ NF NI/ 5 HCQ H-J HN

O/ NO - NNO
woNobd/¥4E37d" HN ~ N ~N HN HN ~ N \ N I/ ~N N Ndrus2bosihos74o
fll~ HNJ NNNHHNJ HBCHNJ Pl NONNHCNXN 4 N
HNN3N // N. HNNQW HdN NHC\ | / H3GO I /

r NI/-- N HNJ HNJ HNJ WO 2009/ 014637

PCThlisA068r 608 ddimeirt? the compbliuhd O©f @inNilaNlis € prelehted by the
I

forrgllﬂ_a_l\)?kl):’ NO/ NI-NO HNO [/ H3CO HN \ 1 _j N
23
0 =z |
MN \
| H
N /N N\
Y (R
RSa )

z
Formula IV(A)

or a pharmaceutically acceptable salt, or ester thereof, wherein in Formula lll:

Z%is CHorN;

Z*is CH; or NH;

R%is -N(R?)-C(=0)-N(R?)-aryl, aryl or heteroaryl, wherein each R?
independently is H or alkyl, wherein said R* aryl or heteroaryl is attached to
the pyrimidine ring through a carbon atom, wherein when each of said “aryl”
and “heteroaryl” in any of the aforementioned R groups has two substituents
on adjacent carbon atoms, said substituents may optionally be taken together
with the carbon atoms to which they are attached to form a first five- to six-
membered heterocyclyl, aryl or heteroaryl; wherein when said five-to-six-
membered heterocylclyl, aryl or heteroaryl has two substituents or adjacent
carbon atoms, said substituents may optionally be taken together with the
carbon atoms to which they are attached to form a second five- to six-
membéred heterocyclyl, aryl or heteroaryl;

R0 is selected from the group consisting of alkyl, -NH., -NH(alkyl), and
—N(alkyl); and

mis 0,1, or 2.

In another embodiment, in formula IV(A), R* aryl or heteroaryl, or the
“aryl” portion of said —~N(R?)-C(=0)N(R?)-aryl optionally with said first and
second five- to six- membered heterocyclyl, aryl or heteroaryl, is optionally
substituted with one or more substitutents selected from the group consisting of

heterocyclyl, heteroaryl, alkoxy, alkyl, aryloxy, dialkylamino, halo, -S(=0),alkyl,
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N HNJ HNJ O HNJ N~ | O--N)

NNN \ HNNHNNHN NN CH3
woTooed |1 - 11T NNIT N

N DbHNCOHNCI HN HN\ NI /

ONNI ONNO H3C / \ N NHNi NHN H | NN

:]C N3COF HNJ H\J HN J WO 2009/ 014637

-S-aikyl] {GSRABIGOSREEC(B3)alkyl, -O-blikyNpycldalkyl, FC(30 W ElkyN,,0
NHY ORI and SRR EAN N

In another embodiment, in formula IV(A), Z" is N.

&o

In another embodiment, in formula IV(A), Z' is CH.

In another embodiment, in formula IV(A), 22 is CH..

In another embodiment, in formula IV(A), Z2 is NH.

In another embodiment, in formula IV(A), Z' is N, and Z? is NH.

In another embodiment, in formula IV(A), Z' is N and Z2 is CH..

In another embodiment, in formula IV(A), Z' is CH and Z2 is CH..

In another embodiment, in formula IV(A), Z' is N, Z2is NH, and n is 0.

In another embodiment, in formula IV(A), Z' is N, Z%is CH,, and n is 1.

In another embodiment, in formula IV(A), Z' is CH, Z?is CH,, and n is 1.

In another embodiment, in formula IV(A), R* aryl or heteroaryl, or the
“aryl” portion of said —N(Rz)-C(=O)R2-aryl, optionally with said first and second
five- to six-membered heterocyclyl, aryl and heteroaryl is selected from the
group consisting of: phenyl, indolyl, furanyl, morpholinyl, pyridyl, indazolyl,
pyrimidinyl, benzofuranyl, benzothiophenyl, benzopyridyl, benzothiazolyl,

isoindolyl, benzimidazolyl, oxazolyl,

‘ s bLlé— o [YaVaVaVal
Q , and : :s , each of which is optionally

substituted.

In another embodiment, in formula IV(A), R* aryl or heteroaryl, or the
“aryl” portion of said —-N(R?)-C(=O)NRZ2-aryl, optionally with said first and
second five- to six- membered heterocyclyl, aryl or heteroaryl, is optionally
substituted with one or more substitutents selected from the group consisting of
1-pyrrolidinyl, methoxy, 1-morpholinyl, -N(CHj3),, bromo, fluoro, phenoxy, -
S(=0),CHs, -S-CH3, methyl, isopropoxy, -C(=O)OCHga, -NH-C(=0)-CHg3, -O-
CHz-cyclopropyl, -C(=0)-N(CH,CHj5),, -NH-C(=O)NHCH,CH3;, and -
C(=O)NCHjs.

In another embodiment, the compound of formula IV(A) is selected from
the group consisting of:
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HNJ and HO OH or a pharmaceutically 5 acceptable

salt, solvate, ester, or prodrug thereof. WO
wO020010d34637 PCT/ US2008/ 008749 54 | n anot her PCT/US2008/008749

enbodi nent, the conpound of fornmula | is represented

by the formula IV(A): z3 sy NH~ NN\l (RIO)m J z4

Formula I'V(A) 5 or a pharmaceutically acceptable salt,

or ester thereof, ov\/n pn in Fornmula I11: Z3 is CH or

N; Z4 'S is -N(R2) - 6(=@'N(R2) -aryl, N
or [fhe er ar wher ei n each~B2\ pendent |y iOs “3

N | yorH het eroaryl N

o) rel n gﬂ;ﬂi R9a ar
B '&ch\e\ﬁ"‘t:g mdine r
in neadh of sate”™aryl ﬁnd

@] eroafyl " if_any of the soent i oned g

has two substltsﬁ%ts on adydcent carbon: ato 5 sald
sugstlt\l ents nay optionally be taken together “with
h

(ﬁt“ﬁ/ecr on atoms to ich they attac(he%iofor |
|ve- to SioK- ered lhetler becy
nrz;&Hth'

ter i ve-t @:
heter IcI yh ryH as_lt wo u Bst | uentd: ]
r adJ ent  dar bon at i stuent N
otlonaIIyS ken @ witiHthe] carbon a to

ng tEro gh a cat @n []

i ch they\ake ‘attachd to{fdHm a secdipd five- to-4ix-
rrerrbered het erocycl yl, ‘aryl or hetéroaryl; RIO is
sel ected fromthe group consisting of al kyl, -NH2, NS
-NH(al kyl ), and 20 -N(al kyl)2; and P l P

”]

O
Iz 4
/
2=
& =1
Z
I

/N
Z
—/
Z
_\ \
P4
/

p=4
/

P4

\

P
/N
P-4
/

NN N ~ | N
[ j . N | H
“ N H N
N fo) N/\ HN\"/N\/ o NH
A\/° , /I , o , and |

or a pharmaceutically acceptable salt thereof.



10

15

20

25

mis 0, 1, or 2. In another enbodinent, in fornula

IV(A), R9a aryl or heteroaryl, or the "aryl" portion
woobos@iuek7- N(R2) - C(=OQ) N(R2) -aryl optionally w tpaTaghkehs/oos749

first and second five- to six- nmenbered heterocyclyl,

aryl or heteroaryl, is optismally 25 substituted with

one or nore substitutents selected fromthe group

conlgi ahothgr @mbdditeEndcthel gdmpbandrafalf gimulal Ikisxsepresented by
f al t%l , aryloxy, dialkylamno, halo, -S(=0) 2alkyl, W
OrmBYFoY 014637 PCT/ US2008/ 008749 55 - S-al kyl ,

-C(=0 al kyl, -NHC(=0 al kyl kyl - cycl oal kyl
-C(=O) N(al kyl')2, - NHC(=D) NH( and
- (=0 NH(al kyl ). In, anotjper e nt, in formula
IV(A), Z is N q N fment, in formula
IV(A), Z' is CH l 5 I'n anotther enbodi nent, in formula
IV(A), Z2 is CH2KJ pn-another e diment, in fornmula
I'V(A), Z2 is NH 11 another efrbodiyent, in fornula
IV(A), Z is N and.Z2.is NH Irll)an@ther enbodi ment ,
in formula I V(A), Is N and s CH2. In another
enbodi nent inforrrulalegﬁJrJ g( is CHand Z2 is CH2.
10 In anot her embodi ment?OTHR Y mula 1v(A), 2 is N,
r [

or EhammaShEAy Sbeplible St MRS oRERYH pTodhug hereot,

wheigin:her enbodi nent, in fornmula IV(A), Z is CH Z2is
CH2,7 a n ixs 1. In another enbodinent, in formula
IV(%\)',S%é)raﬁ'yl or heteroaryl, or the "aryl" portion

of BhistCHNORRIH:C(=0) R2-aryl, optionally with said
first, and sl.fcond 15 five- to six-nenbered
hetBr iyt Ry] toggither with theepitiogenatomstosunish tlaey areshewe
Y ol S . .
ol TS0 oA sl EMeuch BB substuents
on bdjazehticaxbph,atbmsz shidi sybistituents togetioeywitd the carbon atoms to
_bﬁnﬁot hi azolélr?, i Soi n_dolé)l ,. benzi m dazol yl, oxazolyl,
whighdhay ase afiaehedforiha éver © Syt Meraergd hederogyely!, eyl ad.
hethfb jot her enbodi nent, in formula I'V(A), R9a aryl or
efoaryl, or the "aryl" portion of said
- N(RD)is GetentedRiron tHe, gropipi aomaistingwiftaikyd aiNH, i-NsH(allgk), and —
Nai}ggo_nd five- to six- nenbered heterocyclyl, aryl or
( )érﬁ'éqyl, is optionally substituted with one or
nmoreissgbptdriit ents sel ected fromthe group consisting
of 25 1-pyrrolidinyl, nmethoxy, 1- m)rﬁlhql iyl
- N(lormathengmwhodimentoirol ommdadkysaid —NR heterocyclyl,

optionally with said five- to six- membered heterocyclyl, aryl or heteroaryl is
optionally substituted with one or more substituents selected from the group
consisting of alkoxy, halo, alkyl, and aryl.

In another embodiment, in Formula V, Z7 is N.

In another embodiment, in Formula V, Z7 is CH.

In another embodiment, in Formula V, Z8 is CH,.

In another embodiment, in Formula V, Z8 is NH.

In another embodiment, in Formula V, Z7 is N, and Z8 is NH.

In another embodiment, in Formula V, Z” is N and Z8 is CH,.

In another embodiment, in Formula V, Z” is CH and Z% is CH,.



S(=0) 2CH3, -S-CH3, nethyl, isopropoxy, -C(=0) OCH3,
-NHC(=0 -CH3, -O CH2-cyclopropyl, -C(=0 -N CH2CH3) 2,
wo646?) NHCH2CH3, and - C(=0) NCH3. | n anot heT/us2008/008749
enbodi nent, the conpound of formula IV(A) is selected

from 30 the group consistiggy of : WO 2009/ 014637
PCT/ US2008/ 008749 56 N OOONO/ I NHH\ NI H
~N\In ﬁwdthéﬂembbldnhém,N\anhUIN\N(iMO.CN) NN J Q
N/ \ \ Jl o\ H~ NHL OGN HgN ~~ NN.r--
~ N”oa’@tﬁ\?f ?mgoximemd#ﬂrmu'a Y, ri‘ Hsl{]b%\l isNRARg Q1P M- N
N /handihér SmHobirkBhM Fofhlia g H LT HN T H S S O
NON THNO %{HNNlNNl Nz~ ON
IN

\ “ap anqthen embomnnentl m—FurmNaN/ N, Z\isIChip, land aoisDl.N
5 N an ano%_'er embodlmerﬁ, |nOFormul V Z7 iS CH 2‘3 is CHp, andqis 1.
In another embodiment, in Formula V, R"® is —~NH..
In another embodiment, in Formula V, Z7 is N, Z8 is CH,, qiis 1, and R"®
is —NHa.
In another embodiment, in Formula V, Z” is CH, Z®is CH,, qis 1, and
10  R™is —NH..
In another embodiment, in Formula V, -NR"R' is a benzo-fused
pyrrolidine that is optionally substituted.

In another embodiment, the compound of Formula V is
L
N o
H3C\ 4{;@ N)Y
(o) HN \
)@
N =

H3C_O
HN. ]
15 or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof.

In another embodiment, the compound of formula | is represented by
Formula VI:

N
_(R19)r
NR17R18 E

Formula VI
20 or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof,
wherein:
Z%is CHorN;
Z" is CH; or NH;
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ONNON N;)NVIVOYII I M1 r-0O11i NiN
HNHNNHNNNNII () /7 ()/ N(N ~J)' NNNHH
wolbholilydgs CH) O NH O-/ O NNO N O NO j péiplyshobsios7ae
ON/ N NNN INHNI Il NNN HH1NNL © ©
N NNLSC CNDHHCNHrgo SHH HVNNN NNO N
~011 0~O-N~ONII I H Il H Il I NMNT Il ~ HI
~ \R"Nind\RI$ tsgethert with-ttheikiolyen tom t6Nvhich tieyl ade Shdwn

N ~NHHI NNJ HHH .
atta%wedcl:s /he}erocycﬁyl, wherein when said heterocyclyl has two substituents

on adjacent carbon atoms, said substituents together with the carbon atoms to
which they are attached form a five- to six- membered heterocyclyl, aryl or
heteroaryl,

R' is selected from the group consisting of alkyl, -NH, -NH(alkyl), and —
N(alkyl),; and

ris0,1,or2.

In another embodiment, in Formula VI, said -NR'*R"® heterocyclyl,
optionally with said five- to six- membered heterocyclyl, aryl or heteroaryl is
optionally substituted with one or more substituents selected from the group
consisting of alkoxy, halo, alkyl, and aryl.

In another embodiment, in Formula VI, Z°is N.

In another embodiment, in Formula VI, Z° is CH.

In another embodiment, in Formula VI, Z' is CH,.

In another embodiment, in Formula VI, Z'° is NH.

In another embodiment, in Formula VI, Z°is N, and Z' is NH

In another embodiment, in Formula VI, Z%is N and Z' is CH.,.

In another embodiment, in Formula VI, Z° is CH and Z'° is CH,.

In another embodiment, in Formula VI, q is 0.

In another embodiment, in Formula VI, Z°is N, Z'% is NH, and q is 0.

In another embodiment, in Formula VI, qis 1.

In another embodiment, in Formula VI, Z°is N, Z'% is CH,, and q is 1.

In another embodiment, in Formula VI, Z° is CH, Z'% is CH,, and q is 1.

In another embodiment, in Formula VI, R'® is —=NH,.

In another embodiment, in Formula VI, Z°is N, Z'%is CH, q is 1, and
R is —NH..

In another embodiment, in Formula VI, 2% is CH, Z'%is CH,, q is 1, and
R' is —=NH..

In another embodiment, in Formula VI, -NR''R'® is selected from the

group consisting of:
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OPh , S SO2CH3 SC2CH3 WO 2009/ 014637 PCT/ US2008/ 008749
57 ONN\V ON HNO OMN V1l - NNNNHN-=NHI
woHoo487N CN CN ~ N-NNo C S C- Hd-z | Hco@d3oosobk749
S ONON pNVI ONNO"™ 2 NI'I' I \\ Nz~ NNHN
VI NNHNNHNII N~ N~-4HNNNNIA4N,/ CNDNNH
CNCCH (N HSHI H HNHS NL%Il~ ONNNNHDO
(NN H S \ NNNI NHNNNH () NNHCNJ H

/ SI H DN 0 -~NO

and , each of which is optionally substituted.

In another embodiment, in Formula VI, said -NR™R™ heterocyclyl,
optionally with said five- to six- membered heterocyclyl, aryl or heteroaryl is
optionally substituted with one or more alkoxy substituents.

In another embodiment, in Formula VI, said -NR"™R" heterocyclyl,
optionally with said five- to six- membered heterocyclyl, aryl or heteroaryl is
optionally substituted with one or more alkoxy substituents, wherein said alkoxy
is methoxy.

In another embodiment, the compound of Formula VI is selected from

the group consisting of:

s ey L W
T < o

HsC-0 (\ H;,C 0

HN N, and or a
pharmaceutically acceptable salt, solvate, ester, or prodrug thereof.

In another embodiment, the compound of formula | is represented by

Formula VII

Formula VIl:

or a pharmaceutically acceptable salt thereof, wherein:
Z'%is CHor N;
Z"is CH; or NH;

R'8 and R'® together with the nitrogen atom to which they are shown

.attached is heteroaryl, wherein when said heterocyclyl has two substituents on

adjacent carbon atoms, said substituents together with the carbon atoms to
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'm0 1 0--N NN NNNHNIVHN NNIHNN CND
~NN N(N NHINHHNH NN ONHNON NON\I
wo\2009/014637N ~N' 1 HI HNH\ NN (N N N (N) pchryds2éds0os749

(
CCNNNI HH(N N ¢J NNH \ Np N\ H\-N~/ ONH
510, , 0, and I ; or agharmaceutically acceptable
salt thereof. WD 2009/014637 PCT/ US2008/ 008749 58 In
whighdhég areattachedk:farm a fiwee tmpizumenatberedrivaiémcyclys aryl or
h trgp resented by formula V: z7 N o N H N N NRL4R15
Wormula V5 or a pharmaceutically acceptable salt,

SOl &g seRsthéd frofd tHY §UPIIrfstdRiof alkyl, -NH,, -NH(alkyl), and
—~N(alkyl)z; and

sis 0,1, or2.

In another embodiment, in Formula VII, said -NR'"R"® heteroaryl,
optionélly with said five- to six- membered heterocyclyl, aryl or heteroaryl is
optionally substituted with one or more substituents selected from the group
consisting of heteroaryl, and aryl.

In another embodiment, in Formula VII, Z'° is N.

In another embodiment, in Formula VII, Z" is CH.

In another embodiment, in Formula VI, 2" is CH..

In another embodiment, in Formula VII, Z' is NH.

In another embodiment, in Formula VII, Z'%is N, and Z'" is NH.

In another embodiment, in Formula VII, Z'%is N and Z"" is CH,.

In another embodiment, in Formula VII, Z'° is CH and Z"" is CH,.

In another embodiment, in Formula VII, Z'%is N, Z" is NH, and s is 0.

In another embodiment, in Formula VII, Z'%is N, Z'" is CHy, and s is 1.

In another embodiment, in Formula VII, Z'%is CH, Z" is CHy, and s is 1.

In another embodiment, in Formula VII, In another embodiment, in
Formula VII, Z'%is N, Z"" is CHy, s is 1, and R™ is =NH..

In another embodiment, in Formula Vi1, Z'%is CH, Z" is CH,, s is 1, and
R" is -NH,.

In another embodiment, in Formula VII, -NR'R’® is pyrrazzolyl which is
optionally substituted.

In another embodiment, in Formula VII, said —NR"R" heteroaryl,
optionally with said five- to six- membered heterocyclyl, aryl or heteroaryl is
optionally substituted with one or more substitutents selected from the group
consisting of optionally substituted thiophenyl, and optionally substituted aryl.

In another embodiment, the compound of Formula VIl is selected from

the group consisting of:
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wherein: Z7 is CHor N, Z8 is CH2 or NH, Rl14 and R15
together with the nitrogen atomto which they are
wOoPW46320 attached is heterocyclyl, wherein pognssasdos749

het erocycl yl has two substituents on adjacent carbon
atons, said substituents toggether with the carbon
atons to which they are attached forma five- to six-
menber ﬁf\heterocyc “aryl or hetcer yl; R16 is

from t consi st| kyI - NH2,

(&l kyl ), and\N15 al kyl)2; N @ 5 1, or 2
Y anof hdr enbo ment n For mul a_V, £ad NR14R1

(&_tzmeroc clyl, i onal 'y with Safd fiwve- to SIX-
nber e het cyclyl, aryl or=Keteroaryl is
ptional Iy tituted with o or nore substituents
s’sel ected frewmthe group,and consting of oalanmqrmaceutlcally
I d aryl. In another enbodi nent, in
acc{é@ﬁhﬁa% @“’?f’ ?s N. In another enbodi nent, in Formla
_V, |a7an@th@Hembcsuummhﬂfe eBRpOURE NG, fdrmlf@nﬁglr@g»ése?ﬁed by
. I'n another enbodiment, in Fornula V, S
Formq:la)@lh n anot her enbodinent, in Formula V, Z7 is N
and Z8 is NH In another enbodi pent, in Fornmula V, Z7
is Nand Z8 is CH2. Inganoth di ment, in Fornmula
V, Z7 is CHand Z8 is . WD{2009/{p14637
PCT/ US2008/ 008749 59 | anot odi ment, in
Formula V, q i «%0. diment, in Formul a
V, Z7 is N 28 s NH,| and § is 0] In another
enbodi nent , NV, qis INJn another
enbodi nent , |nFo la V, Z7 ifs N\Z8|SCH2 and q is
1. 5 In another dnbodinent, iln Form®, z7 is CH,
78 is CH2, and q iNRPHC=OINR'RH er~enbodi nent, in
Formula V, R16 is -NH2. In anotRér enbodi ment in
Formula V, Z7 is N, Z8 Ferniifa,vil is 1, and R16 s

-NH2. In ano}her enbodinent, in Fornmula V, Z7 is CH,
or qghagn@@tlca ly gcgeptg,%e salt thereof, whereln

Z"is CHorN;
12 is CH, or NH;
each R?' independently is H or alkyl;

R? is aryl, wherein when said aryl has two substituents on adjacent
carbon atoms, said substituents together with the carbon atoms to which they
are attached form a five- to six- membered heterocyclyl, aryl or heteroaryl;

R? is selected from the group consisting of alkyl, -NHz, -NH(alkyl), and
—N(alkyl)2; and

tis0, 1, or2.

In another embodiment, in formula VIII, said R? aryl, optionally with said
five- to six- membered heterocyclyl, aryl or heteroaryl is optionally substituted
with a halo.

In another embodiment, in formula VIII, Z'" is N.

In another embodiment, in formula VIII, Z'? is CH.

In another embodiment, in formula VIII, Z'% is CH,.
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10 R16 is -NH2. In another enbodinment, in Fornmula V,
-NR14R15 is a benzo-fused pyrrolidine that is

wobd/aneh y substituted. 1 n another enbodi mentpctid¥008/008749

conpound of Formula Vis N H3C NO/ HNN H3CO(N
HNJ 15 or a pharmaceutical | g4 acceptabl e salt, sol vate,
ester, or prodrug thereof. In another enbodi nent, the
con‘poammihef embxonhrhenl in formepa 84kZ'Bds BH. Fornula VI :
1@ V], 20 or
a pr?'PF&Esb?E“PQF Teﬁe:é’égir%@?@ilz @Bf O or
Pr ogY asbthBLERBodimBRE e Fdtmutd VI, M 9N dhd Zzli% GFIZ
or NH, WD 2009/ 014637 PCT/ U82008/ 008749 ~ 60 R%l and
R18Int @gﬁhaeemhodhnehta imfarmage V4t Dthis EHvand 7' I$e€}Har e

net tang bl PhRe Rt abkEm i din2" & R SRS Bl siso

at offpandthbHembRelirnEHE M forhRag Ve ZWig N, zﬁélsccaHQOéhd tis 1.
atoms to which they are attached forma Jive- to six-

mentfearathaeembesioent, in fargula VIl ZdieNodr yis;CHz, and tis 1.

In another embodiment, in formula VIII, R? is phenyl which is optionally

substituted.

In another embodiment, the compound of formula Vil is:

@*ij\f

HN

or a pharmaceutically acceptable salt thereof.
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R19 is selected fromthe group consisting of alkyl,

-NH2, -NH(alkyl), and - N(alkyl)2; and r is 0, 1, or
wo2009/014@00t her enbodi nent, in Fornula VI, sai ¢cthR2dd8hos749

het erocyclyl, 10 optionally with said five- to six-

menber ed heterocyclyl, arylesor heteroaryl is

optionally substituted with one or nore substituents
Meﬂ&ids:fdelﬁkmg thee Comoppunds iofi Prieseat diveritiony, hal o,

nd aryl. In another enbodinent, in Formula VI,

Ge'Z%’%‘eM 0ds, anot her enbodiment, in Formula VI, 29 is

CH. n @ﬁg e |

S.oquﬁnﬂgngt herrnirrabom nent , ?tr? s[:tg?irzrﬁféé%évrﬁm\élr0|aﬁ9—9vél$a.ble

werlerusathas ezceivarb dReagents and-intenmediates that are ot coromergally

avafSlre/d nABREE ) FERIAEF s BT bR 1 Rl sebera
werobtaired eind Vaan AS@dd (40 Mmza)ra%m{e r@P‘bﬂdd ERYBpmidown

Formula VI, q is 0. In another enbodi nmen in Formul a

field/fronyMeaSi wlthzrllqmbgr SEprodens, qnulgptgcltles @%@Qupgmg constants

e ERTEE bRl e Bols EBRet e
wereSpérfornied @Qﬁ%@fASMBI&Q&ten@AE@H@O' Ra¥s spé&romefdi-and
Z10 is CH2, and gis 1. 2

I n anot her enbodi nent, In
Shiradaul SCM10A1C dadumnHAltec pm’muneménﬁcmllcrmnt%mm X 7mm

ID: SR ot ey LSRGl 5 TR T pvRraR. o 5 98
CH4GR, 75 M- 10% TH,CRNG m|R1-9$tb§ WMbYat3Wedré obitaihB8 lusing

errb0|msnt in Fornmul a V 7R18 is selected from

Agitermné Teghaglﬁgmls%\ﬂsagsbpr 1\‘»@Dza@09ﬁ¢ﬂwl$ﬁ mass spectrometer.
Flnglqirc{#ﬁgﬁgrl(;)ﬂ \%Eg ég{lﬁ%}gy %ré‘pﬁ&q{sﬁneq e n_golgﬁnnv‘@l' \95nér§ Pursuit

Yy Su ano nment ,
XREQW&J’I @u\d50 sand nﬂﬂh&m&h él&bat piixstatey bf mobjie Ipbﬂaé lAyand B.
with said five- to six ered heterocyclyl, aryl or

The,gobilg phaseiAis ‘&ff‘pgﬁ%q’ p§,051uthFPt int ldz0 andiihg faobile pase B
is BMPIOSLdBSHIEN]IES5) / H0 (5%) / TFA (0.1%). The mixture of mobile

phase A and B was eluted through the column at a flow rate of 20 mL/min at
room temperature. The purity of all the final discrete compounds was checked
by LCMS using a Higgins Haisil HL C18 5 u150 x 4.6 mm column and an eluent
mixture of mobile phase A and B, wherein mobile phase A is composed of
0.1% TFA in H,O and the mobile phase B is composed of CH3CN (95%) / H,0
(5%) / TFA (0.1%). The column was eluted at a flow rate of 3 mL/min at a
temperature of 60 °C. Intermediate compounds were characterized by LCMS
using a Higgins Haisil HL C18 5u 50 x 4.6 mm column and an eluent mixture of
mobile phase A and B, wherein mobile phase A is composed of 0.1% TFA in
H,O and the mobile phase B is composed of CH3CN (95%) / H20 (5%) / TFA
(0.1%). The column was eluted at a flow rate of 3 mL/min at a column
temperature of 60 °C.

Methods useful for making the compounds of formula I-VI are set forth

below in various schemes
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5 I n anot her enbodinent, in Formula VI, said - NR13R14

heterocyclyl, optionally with said five- to six-
womhaues heterocyclyl, aryl or heteroaryl ispcr/us2008/008749

optionally substituted with one or nore al koxy

substituents, wherein saides koxy is nethoxy. In

anot her enbodi nent, the conpound of Formula VI is

sel @charde firibustrates tehmetharfor coaldng theriptefmediate @i

1r(?NPJ 0 J~ NN O HBC NN NOC~NI) HN/ N ~
compqyigs §f PTRUB 4 ~ by N\ | H3C O N\ | HB3C.O N\ N

Schdwe\J and HNJ ; or a pharnaceutically acceptable

salt, solvate, ester, or prodrug thereof. |In another
enbodi nent, the conpound of fornmula |I is represented

O.NacCEpt abl e salt +hereef whERin]. z107s TH or N, 2N
is XGH2 or NH, 20 RlSeaand R19 togBher with the
nitrogen atomto which they are shown .attached is
hgteroaryl 5 wherein when said heterocyclyl has two
substituents on adjacent carborf atons, said 4
substituents together with the carbon atons to WO
2009/ 014637 PCT/ US2008/ 008749 62

by ~Fornmula VII: Z10 ON RN I%~R2Q_~p§,,CNR18R1
9 15, z,gsFormul aDMAl or a p ceutiCally /@
3

wherein X2 is F or Cl, and R, and ring A are as defined above for the
compounds of formula (1).

A nitro-substituted aryl or heteroaryl derivative of formula 1 can be
coupled with a piperizine compound of formula 2 in the presence of
diisopropylethylamine (DIEA) heating or by using a microwave-assisted
process to provide the coupled compound 3. The nitro group of a compound of
formula 3 can then be reduced using an appropriatemethod to provide the

intermediate amine compounds of formula 4.

Example- Preparation of Intermediate 6:

Scheme 2
N N
N N | Pd/C;H2 ®
| /\ . E ] DIEA OZN = ' HzN =
O.N N N N
g () ()
N N
Boc Boc
5 6

Intermediate 5:

3-Nitro-4-Chloro pyridine ( 10 mmol) dissolved in dichloromethane (25 mL) and
diethyl iso propyl amine ( 20mmol) followed Boc piperazine( 10 mmol) was

added to the above solution while cooling at 0 OC and the reaction mixture was
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whi ch they are attached forma five- to six- nenbered
heterocyclyl, aryl or heteroaryl; R20 is sel ected
wofemiée group consisting of alkyl, -NH2, - Ngpcaldesbosoos749
and -N(alkyl)2; and 5 s is 0, 1, or 2. In another
enbodi nent, in Fornula VII ,é7said - NRL7R18 heteroaryl,
optionally with said five- to six- nenbered
stirfeelt &tr copr ltgmnpeeatyte for avermgbtr The idmhlmptrieihahé was

bsti,tut ed th Tt | ted
evapPERtEH BT yaBuUEon BedesTIng SOl R pEsORd R wr vt 10
dicHIBraheihBRe a@WQéﬁ@d‘th' d%nE‘Hd'ﬂJ bAd Yrine s@r@tldrﬁ 'me ' n
anot her enbodiment, in Forrmula VII, Z11 CH.
evapamtiosy ofedmhioromethanengaw we&omspjld Z4- (Bé\ht;emyndnm-yl)-

.anot her enbodi.ment..in, F | a VI Z11 NH. . I n .
pip& eI ERSIFER terfort el wiidn isiishd Brijext, dhen pithout
puriﬂ&afﬂbh 15 I n anot her enbodi nent, in Forrmula VII, Z10

is Nand Z11 is CH2. |In another enmbodi nent, in
For nmul a VII Z10 is CH and Z11 is CH2. In another

in Formula VI, Z10 is N, Z11 is NH, and s
Inte?rq;%g?ét In anot her enbodi rrent in Formula VII, Z10 is
N, Z11 is CH2, and s is 1. In anot her enbodi msnt in
Formula VII, Z10 is CH Z11 is CH2, and i s 0

3-NEFRyARAC RIRBHANMERYTIING Was Rifseived; in qthylmmrand few drops
o N 4ol i o8 Tl o3l e £3R o, 0

mol%ramd waslkept dhfer bydlld,geﬁmmospﬁeie atroomn lgmaedatuﬂélQ

ot her
OvarRje RUTNGLaR) FIASPErg PGB BRI ProgsSEmtn Gl rpaction is
con%l@ﬁat Mt r%@ctlér‘i‘ séﬂ‘ﬂbh%a@fﬂt@@b "(ﬁfbtuglh' &li® E\HH |c%n¥éhtrated to
said -NR13R14 heteroaryl, optionally wth said five-
glve th%psodunta rfbE-Aminepyridiny4tyWipiperagine l -¢arbexyigradid tert-butyl

est tlorgéq | Ildso(%{ﬁqi}tuted with one or nore substitutents
&4 group consisting of optionally

substituted thiophenyl, and optionally substituted

aryl. 30 _In another errbodl ment, the conpound of
|nt%ﬁﬂ‘ﬂ!ﬁh€ Vil is selected from the group consisting of:
sm‘é%@%og’ 014637 PCT/ US2008/ 008749 63

0 IN\
Q ~ Lg
OH + ™2 > _N N
L)
' N
Boc oc
7
6

A mixture of 4-(3-Amino-pyridin-4-yl)-piperazine-1-carboxylic acid tert-butyl
ester

(5.9g, 21.2mmol), 6-Bromo-pyridine-2-carboxylic acid (19.3g, 95.5mmol), O-(7-
Azabenzotriazol-1-yl)-N,N,N’, N-tetramethyluronium hexafluorophosphate
(12.1g,
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I N ONOONO~1T Il H=1 Il HY NT "/NH(N NN

(NN NNNC © NNCH N"H"/ Hs, -o, and -0 o-
WO, 200001363phar maceuti cal |y acceptabl e salt thempeafus2008/008749

anot her enbodi nent, the conmpound of forrmula I is

represented by Fornmula VIlgg Z11 O NN NN (R23)t

Y-- N(R21) C(=O N(R21)R22 5 z12 Fornmula VIII1 or a
31.8hunof.cBiigaprapylyethylcamirah(1d . fral, 63t6ramsd) in mMEr(e'Oﬁml) was

. Z1 CH N . Z12 i NH, 10 h
stirfethat @b rmytatliy areraidkg SOMORt was srppvedrErer Hasken
resﬁﬁin@ Gif tekeR %?) th&h luRsthiey @?génl@ria)a&i Wwas Washéarvﬂﬂ{‘dllute

atons, said substl uents togeéther wth the carbon
hydtoehlsric @cwhuoblhtet a@c}turrahxedraxtd@csmldquﬂoweﬁu mebring agidxdried

oveFATRBEEGh Sastin i aitate: sSvént Res Mionpa 1 W1 d Tigkil which
was patified By)col@d chl@rna[’é(g’ﬂabw J€oand t is 0, 1, or 2.

I n anothér enbodinent, 1n fornula VIII, said R22 ariyl,
10%pmethaol/gichiaramsshane ftpwéeldcompoundi@ b ageaf beige solid
8595 IPPEYIS k= 328 mfif (AL5" 97 M sl Sl OB imuia

CaoH24BrNsO3 462.34, observed LCMS m/z 462 & 464 (M+H).
Methods for Making the benzolactam Derivatives

Example- Preparation of Intermediate 10:

Scheme 4
(@] 0]
Al
MeO Ay PartA 5 A Part B
| -'—&R —_— /KR -
Br~ A A
8
0O o)
AL Al
Meoﬁ Ap e N T 2R
. —_— _
Br A’A A’A
9 10

Intermediate 8 (Part A):

Methyl2-bromo-5-methoxy aryl carboxylate (81.61 mmol), trimethylboroxine
(13.36 mL, 97.93 mmol), Pd(dppf)Cl; (1.0 g, 1.36 mmol), dioxane (350 mL),
water (50 mL), and Cs,CO; (22.5 g, 163 mmol) were stirred at 110°C (oil bath)
under nitrogen for 16 hours. After cooling, the solid was removed by filtration.
The solution was concentrated and purified by SGC (10:1 EtOAc/hexanes) to
give 8
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20 I n another enmbodinent, in formula VII11, Z" is N

I n anot her enbodinent, in fornula VIIl, Z12 is CH In
woan®idiggzzenbodi nent, in forrmula VIII, Z12 is ed?wusYos/ 008749

2009/ 014637 PCT/ US2008/ 008749 64 | n anot her

embodi nent, in fornmula VIlIlge Z12 is NH. | n anot her

enbodinent, in formula VIIl, Z11 is N, and Z12 is NH.

I n anot her enbodinent, in fornula VIIl, Z" is N and

Z12 is Cl- 12-1n another enbodinent, in formula VIII,

Z11 is CH and Z12 is CH2. 5 In another enmbodi nent, in

Intdrifegmd oVl 11, Z" is N, Z12 is NH andt is 0. |In
anot her enbodiment, in formula VIII, Z" is N Z12 is
CH2, and t is 1. |In another enbodinent, in fornul a

Corppbart R & R Tveiarstiied i SaghionyPufifbHek eo mb)

andNthroRfddutcintmbtie 14.418 e 24,120nhﬁb|\|?aaﬁa Ib@hzﬁ?%s&bmegms g,
conpound of formula VITI is: O NN HHF HN
1. 1R mmRl) weresaddad. nhbe lieactian Mixivieapas istised At refiyefos sk hours
0 7 :
and e PR Ses Tela R MR vl i €Sl proanic

laydisthedswasthad with, wateaodriddovarnsbdithesufats, airebcdiintrated to
coonmercially available were used as received.
propigledbgrdesiigd Rradesi®di at es that are not commercial ly
5 avail able were prepared in the manner as descri bed
bel ow. 1H NMR spectra were obtained on a Varian AS-400
Intdrix@lidfelz0:and are reported as ppmdown field from
Me4Si with nunber of protons, nmultiplicities, and
coupling constants in Hz indicated parenthetically.

CoMpBuRd 'gY, MB4dRhinal) Wy BSEVEE in AN a¥$R8nia in MeOH (150 mL)
and stirred in a sealed pressure flask at 60 °C overnight. The reaction mixture
was cooled and the solvent was removed under reduced pressure. The
residue was suspended in ethyl acetate and stirred for 30 minutes. The solids
were filtered and dissolved in dichloromethane. The dichloromethane was
washed with water, dried over sodium sulfate, and concentrated to provide the

desired product 10

Example- Preparation of Intermediate 13:
Scheme 5
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were perfornmed using an Applied Biosystens API-100

mass spectroneter and 10 Shi madzu SCL- 10A LC col um:
woAbbealicap! ati num C18, 3 micron, 33nm x 7mm | PCT/US2008/008749

gradient flow. O mn - 10% CH3CN, 5 min - 95% CH3CN, 7

mn - 95% CH3CN, 7.5 mn -7dl0% CH3CN, 9 min - stop.

M5 data were obtained using Agilent Technol ogi es

LG MsD SL or 1100 seri esOLC/ MSD nmass spectroneter.

Filnal nd=arver eg\ptq PMer ema@ BUSi Ng t he
Me@o f Varian Pwr sl C18_10 u 350 x 21.2 mm
el uent m xture of e phase A and B. The

mobi | e phase A is conposed @f 0.1 % TFA in H20 and the
nobi | e phase B is conposed of CH3CN (95% / H20 (5%
/ TFA (0.1 %9. The m xture of nobile phase A and B
was @utedthroughthe colunp, at a flow rate of 20
nJmi r t enper at ure. e pur|t of all the
fin ate cofpdlinds hecRe by LCMB usi ng
a Bigg i Sil—HL-Ch8 5 ull0 X 6nmco|urmandan
el uent m xture of nobile phase A and B, wherein
nobi | e ;phase A is conposed of Q31 % TFA in H2O and the
nobi | e phase B is conposed of CH3CN (95% / H20 (5%
/ TFA (0.1 %9 . The colum was eluted at a flow rate of
3 n/mnat a tenperature of 60 C. Internediate
compounds were characterized by LCM5S 25 using a
|nté—,lhggj,§t% tHisil HL C18 5u 50 x 4.6 nmm colum and an
eluent m xture of nobile phase A and B, wherein
nobi | e phase A is conposed of 0.1 % TFA in H20 and

mehfif 2 Bt ARMD BehrBSR R ooh S Tl figtyiBGroxine

(13.38 mLOP7D3THmMdIY, B@(o@p@)@lyﬂno gEMBB AIMbIE didxdHe 63503|91L)
Met hods useful for he conpounds of formil a
water{p0 gnle), a8el G0 (2@e$ 6w1 6% mrae|) yverestinedeat 149 C (oil bath)

4 20 6 7
an SRR RS PR ORLPORTED, BT I b o
Thetofutivmwas doncarteated &nd purieéd by B 6L O d*llZER’OAG/hExa&éBI) to
. 02N H2N RSR’SS Xa Heat 1
give 11 (12.1 g, 80%). Mass calculated for formula C1oH12NO3;, 180.20,
observed LCMS m/z 181.20 (M+H).NMR (H"); 2.35(3H,CH3) 3.73(3H, -

OCH3),3.88(3 H, CO2-CH3),6.86-7.5(m,3H,Aromatic)

Intermediate 12:

Compound 11 (4.4 g, 24.2 mmol) was dissolved in carbon tetrachloride (80 mL)
and N-bromosuccinimide (4.48 g, 24.2 mmol) and benzoyl peroxide (276 mg,
1.13 mmol) were added. The reaction mixture was stirred at reflux for 3 hours
and then solids were filtered and washed with ether. The combined organic
layers were washed with water, dried over sodium sulfate, and concentrated to
provide the desired product 12 (6.1 g, 98%). Mass calculated for formula
C1oH11 BrO3 259.10, observed LCMS m/z 260 (M+H), NMR (H'); 4.50(2H,CH2-
Br) 3.73(3H, -OCH3),3.88(3 H, CO2-CH3),6.86-7.5(m,3H,Aromatic)
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52 34 wherein Xais For d, and R3, and ring A are
as defined above for the conpounds of formula (1). 10
woAlddii@ssubstituted aryl or heteroaryl deri vabirg2608/008749
formula 1 can be coupled with a piperizine conpound

of formula 2 in the presenca of diisopropylethylam ne
(DI EA) heating or by using a m crowave-assi sted

Intepmeciiste 130; provi de the coupl ed conpound 3. The nitro
group of a conmpound of fornula 3 can then be reduced
usi ng an appropriatenethod to provide the 15

Cor‘anGhHEIQ' @b gMae OQHW? ggsof\iérd"w ﬁl\Adfamn%?ﬁHm MeOH

Preparation of Inter Schenme 2
(158 r’GN:’arlm Etérreciim a seafet] pj:eszurezﬂask apdI°® c(wa)'nlghp TI@
di ate 5:
reaglidp HKUEE BASRs T And e sBRGNivER TeaIoTed Jitpr raduced
pre§seel orRiRRewadsushbndad in et Byétats ana'stmed f@maoe

( 20mmol ) foll owed Boc piperazine( 10 nmmol) was

mingitRRe d The splids wess éilterad and disspived io meﬁhmr@tcmorw%mahe

melsRlb oL TblAD A e Bin s e b snum sulfte e

congentrateghio. prlibi@eoth@fdeyr@qurbauet 1/@(513 B\RBIPEN msmcmulated

vacuum_ The resulting solid is extracted in t

for mrmﬂl%ﬁ@HeN%éﬁaﬁJ rRsaR@dL MMz ﬂ@%’dM*'é)uNMR (hE):

4. Zég 4%y 51'?-%@'-'4:%ﬁ ?%@?;égdf’@bp{?@t'g&ger g)gl ng 1

-carboxylic acid tert-butyl ester which is used for
next | & t ur i |cat|o I nternedi ate, 6; 10
Comprungs 41 Fatler T ShU 56 syRaesisSidy SrsablLipiPwing

simRhP¥kp&fRbAlaf pARE duPYS HESEbed above in the examples



of acetic acids was added. The resulting solution was

subj ec

wohyeiagsn at nosphere at
stirring and nonitored the reaction progress until

The rxeacti on sol uti on was

reacti

ted Pd/ C( 10%

onis conplete.

10 nmol% and was kept under

roomtenperature. OverMiughios/00s749

t he

filtered through celite and concentrated to 15 give

the pr

oduct,

4- (3- Ami no- pyri di n-4-yl

TABLE

1

- pi perazi ne-1-carboxylic acid

tert-Qutyl ester 1n gopd yield (80% Interrnedi ate 7:
Schemg 3 O BtriYetur®l Br XNExact riibsss HAWSNn/¢ (V€N) | BFRLG MS tg
Comppumshc ROC 20 6 A ni xtufe of
A= 3 Amno-pyridrm=4=yt)=prperazing-t-tarboxyticacrd
tert-butyl ester (5.99, 21.2mmmol),
6- Br onp- pyri di ne- ZIbarboxyIic acid|[(19.3g, 95.5mml),
O (7- |25 Azapegzotfiazol-1-yl)-N, N, N, N
t et r amet hyl xafluorq;hos phat e (12 149, YO
09/ 01463 8/ p087487.068 31. smKid 1 1.09
Di i soproByl ethyl amine| (11.1 m, 63.6mmol) in DWF
(106mf) was stirred at roon1tenperature over ni ght .
Sol vent was renoved under vacuo, rlesulting oil taken
up infethyl acetate. Organic | ayer |was washed w {h
dilutdg hydr ochloric acid, dilute sodium hydrmj e
solutijon foll owed by brjne and drigd 5 over anhydrous
sodium sul fage. Sol vent| was renoved to yield thig¢k oi
whi ch col uim chromat ography (Si 02,
10% ne t hane) to yijel d conpound %
18. 3¢9 $629. HPLC-|MS&.®R = 3. 25 nilD8
(UV254 LSS ated for forjnula C20H24By N5O3,
462. 34, observed LCNS nfz 462 & 464 (M+H). 10 Methods
for Mgki ng the benzol act am Deri vatilves Exanpl e-
Preparfati on of Internedjate 10:
0
16 NH 167.0 168.1 1.09
Cl
~
o 0
17 NH 163.1 164.1 0.82




Scheme 4 0 0 MO AAA Part A MO %A A Part B
AAA R Part C HN
wobkbood1ddd7 I nternediate 8 (Part A):
Met hyl 2- br ono- 5- net hoxy aryl
(13.36 nt3 97.93 mmol ),
xane (350 nm),

A8 OO Mol

trimet
(1.0

hyl bor oxi ne
. 1.36 mol), dio

20

~R Br AA

A~. A R Br AAA AAA

PCT/US2008/008749
carboxyl ate (81.61 mmol),

Pd(dppf) C12

water (50 m),
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15

The sol i ds

dic
hﬁ%ﬁﬂ

Sctgrhyigle the

20 desired

m sul fate,
product 10

were filtered and dissolved in

h.%rggfthane. The di chl or onet hane was
atCyY-ed over sodiu

washed with

and concentrated to

O O O
S S
‘/S\I::]:f\OH _____»_,/ \[::j:f\O/’—————b- \I:::I:fNH
20

To a solution of 2-Methyl-5-methylsulfanyl-benzoic acid (250 mg, 1.37 mmol) in

10ml of 1:1 benzene/methanol mixture was added 2.74 mmol of TMSCHN2.

Reaction was stirred at room temperature for 0.5 hr. Solvent was removed to
give 250mg of compound 20 as a yellow oil (93%). Material was used without
further purifications. NMR (H"); 2.48(s, 3H,CH3) 2.54(s, 3H, SCH3),3.88(s, 3 H,

C0O2-CH3),7.10-7.8(m,3H,Aromatic)

Intermediate 21:

Scheme 7

S i
7~ —S

21
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Exanpl e- Preparation of Internediate 13: Schene 5 25

WD 2009/ 014637 PCT/ US2008/ 008749 70 O O MeO Owe Part
woAoMalidhe Part B Br 11 OO0 MO I \ Ove Paptrfgshi¥shos7so

Ove Br 12 13 Internediate 11: 5 Met hyl

2- br ono- 5- net hoxy benzoate ¥420.0 g, 81.61 mmol),

trinmethyl boroxine (13.36 nL, 97.93 mmol ), Pd(dppf)Cl2
To e]sdlut'gqn af zﬁ(hﬁﬁh)g 52 branel) (r8&érbwin) tetravhlbede (36mblwas

aaf N siéamiis ARRBE. 527 Reiband beapdu peroxide (47
magO0ID ol MLk i ReatolER b LiniditSofionad booled

sol ution was concentrated and purified
overticgand selid &ifpracoff gRemoval ¢fisolvent, yled%yellwusul whlch was

stirfeld B 5L 20T i Tl Pl .4 pressuss {psckat SR ant.
SolvefGvEs rémB8%é8 arld r@@,an%%m@e Hrs’p @r(frad%h fastebiugin (Si02,

Internediate 12: npound 11 (4 .4 2 mmol ) was

Hemw@thyéacetﬁt@aafﬁuded @pfrmur@f‘des @auffmivte sgthd (1573 mg,
17 R4 8 1R S S e L e T ect i on

7.5(m3HIAcomaticstirred at reflux for 3 hours 20 and then
solids were filtered and washed with ether. The
conbi ned organic |ayers were washed with water, dried
dium sul fate, and concentrated to provide the
Ex%ﬁ@lfer% product 12 (6.1 g, 98% . Mass cal cul ated for
Schiemenl a CloHl1l Br03 259.10, observed LCMS mfz 260
(MtH), NVR (H1); 4.50(2H @H2- Br) 3.73(3H,
S-OCI—B), .88(3 H, C02- \'16 86-7.,8(m 3H, Aromatic) 25
—_—

NH NH

Ve

22
To a solution of compound 20 (40 mg, 0.223 mmol) in 5 ml of DbM was added
0.223 mg of MCPBA. Reaction mixture was stirred at room temperature for 3
hours. Crude was washed with water and organic concentrated under vacuo. );
mass calculated for formula COHINO2S 195.04 observed LCMS m/z 196.42

(M+H) Product was used without further purifications.

Intermediate 24
Scheme 9

Intermediate 23:

Example Compound 13 (150 mg, 0.92 mmol) was dissolved in DCM (20 mL)
and cooled to -78 °C. To this mixture, BBrs; (1M, 1.2 mL) was added dropwise.
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WD 2009/ 014637 PCT/ US2008/ 008749 71 Internediate 13
Conmpound 12 (32.0 g, 124.0 mmol ) was dissolved in 7

wolMoggiess7a in MeOH (150 m-) and stirred in acgashaBoos749
pressure flask at 60 C overnight. The 5 reaction

m xture was cool ed and the ®mol vent was renoved under

reduced pressure. The residue was suspended in ethyl

Aftercthaug thedisture mexs Warmeéed to noorottespefatares ahd gtirnadrfer
dISSO ved

ancthet MHES OIS OB IR PaEien 8l Blir 1kt &L {ifas Jdgegand the
resﬁﬁiﬂbqﬂixﬁﬂbfv@é@heé‘l@@ toCr@ﬂﬁi? %B%Itlﬁ‘édtdl/e?ﬁi@ﬁt d!@ftérhﬁ)olmg to

desired product 13 (13 7% . Mass cal cul at ed
roomtemmrmura, 20710 (3 240 ndb)s\e;asedded:mddhg organigs Washed with

wat_e I_c% %h% gﬁ“ga g&%?%@ﬁﬁégggy?%trat@no meSIdue was used

in the MRt vﬂufholﬂ furthdeplsfichtionUHPLICMS/ (it 2088 Afin YV 254 nm);
essenti a ol  owi n sim | ar experinmental procedures
mags Solchisted JISOEIIA CHé-NRaAPES SPeNecOOIOMB350-1 (M+H).
PCT/ US2008/ 008749 72 TABLE | Conpound Structure Exact
mss MSs mz (MH) HPLC MStR O 14 / NH 167.0 168.1
Intermiddiatel242] O 15 NH 167.0 168.0 1.08 O 16 NH 167.0
168.1 1.09 C OO 17 NH 163.1 164.1 0.82 WO
2009/ 014637 PCT/ US2008/ 008749 73 0O 18 NH 163.1 164.1

Exag'ngl% Compound 23 (50 mg, 0.33 mmol) was added to the mixture of
Cs,CO;3 (326 mg, 1.0 mmol), 2-dimethylaminoehtyl chloride (HCI salt, 50 mg) in
DMF (5 mL). The resulting mixture was heated to 60 °C and stirred overnight.
After cooling to room temperature, the base was removed by filtration and the
solvent was removed with concentration. The residue was with column (silica
gel, DCM/MeOH = 95:5 to DCM/MeOH/Et3N = 90:5:5) to give the product 24
(53 mg) as yellowish solid. HPLC-MS tgr = 0.56 min (UV2s4 nm); mass calculated
for formula C12H1N202 220.1, observed LCMS m/z 221.1 (M+H).

Intermediate 25
Compound 25 in Table 2 was prepared with the same procedure described in

the procedure above for intermediate 24.
TABLE 2

Exact | MS HPLC
mass | m/z MS tr
(M+H)

Compound #

Compound No.
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O ONH N(:/ 164.1 165.20 0.85 19 Internedi ate 20:
Scheme 6 0 00 isl| His |l 0~/SI1 / NH 20 5 To a
wo0bdaiyen of 2- Met hyl - 5-met hyl sul f anyl - benzoi ecanisdoos/ 008749
(250 ng, 1.37 mmol) in 1 OnM of 1:1 benzene/ net hanol
m xture was added 2. 74 mol7eof TMSCHN2. Reaction was
stirred at roomtenperature for 0.5 hr. Sol vent was
renoved to gijve 250ng of conpdund 20 |as a ye¢ll ow oil
(98% . Materigl was used witgoyt further
purifications. /wk) (s, 3H, CH3) 2.54(s, 3H,
, NH

n13H mat i q) tqen i
,s NH T) TNH 21 2§g:NM;€g%8 )14%§§
749 74 To a solution off 20 (1{034 g,
carbon tetrachlorfide (1{5m) was added
N-pr ono succi fami de (0.935 g, §5.27 mmul ) and|benzoyl
peroxide (47 |ng, 0.19 nmmol). M xture|was heated at
refTux overni ght. Sofution was coof ed over |ce and
solid filtered off. Renoval of solvent yields yellow
Intevimedidte@8 was 5 stirred in excess 7M NH3 i n net hano
S in a @ressure vessel at 70C overnight. Solvent was
c and resulting crude was purified on flash
colum (Si 02, Hexanel/ethyl acetate) afforded conpound
21 as a off-white solid (158 ng, 17%. NWR (Hl);
2.51(s, 3H, SCH3), 4.3(s, 2 H -CH2), 7.44-

R Part A R R R
A__F | Part B '
'ﬁ\ j: ’?\A\ NH R.\A NH Part C R\,A\ N
Ag?  No2 A/J: /"TI Q/I>O
;S NO2 A\A/ NH2 SA H
26 27 28

Intermediate 26:

2-fluoronitroarene (6 g, 43 mmol) was dissolved in dry THF (80 mL) with K,CO3
(12 g, 86 mmol). The mixture was cooled to 0 °C, and amine (4.6 g, 88 mmol)
was added. The resulting mixture was warmed to room temperature and stirred
for 24 hours. The mixture was filtrated through celite and concentrated. The

residue was used in the next step without further purification.

Intermediate 27:

The nitro compound 26 (7.8 g, crude) was dissolved in THF (50 mL) and Pd/C
(10%, 1g) was added under argon. The mixture was treated with H, (40 psi)
and stirred for 2 hours. The mixture was filtrated through celite and
concentrated under reduced vacuum to give the crude product 27, which was

used in the next step without any further purification.

Intermediate 28:
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7.5(m 3H Aromatic) 10 Exanple 22: Schene 8 o0 o, O

S) ,s NHjWH 22 To a solution of conpound 20 (40
wome9/A4¢23 nmmol ) in 5 mM of DCM was added 15 p@TAR3003008749

of MCPBA. Reaction mxture was stirred at room

tenperature for 3 hours. Crgyde was washed with water

and organi c concentrated under vacuo. ); nass

cal cul ated for fornmula COHONO2S 195. 04 observed LCMS

Corgieép%q? S’Zf(%&hé G &) ﬁ%ﬁ@?@ﬁﬁﬂﬂyﬁgﬁé 351%5??:%5@, 40

oS5t MO8 AT, S

cooting $o rowd tempetMufe thelDMFamals oerobeed by congedtratian uhder

BB added d WO
red bk Pss TRe GSi O WA JEIIGa W Solm A GEL { e

Dcm/mbw =V 5 U8 D/ MEOHIEEIN S T0es: s@ ) Slvértﬁegﬁ'bﬁu&cbé .2 g)
another 2 hours. Then, another portioh of BBr3 (1 M

as Yellwish yoliths added and the resulti ng mixture was
heated to reflux and stirred overnight. After cooling
to roomtenperature, EtOAc (100 m -) was added and
Pre agat@rngﬁnh@m@ﬁé}@cgwth 5 water, brine and dried over
2SO4. After concentration, the residue was used in
Schemee Adxt step without further purification. HPLCG-M tR
= 0.58 min (U254 ) ; nass cal cul ated for forrrula\

C$SH7/NO2 149.0, obslerved LCI\/S m z 1’&0 1 (M+H).
Part C S

@ér mediPdte 24: 10 " )
NO2 C[NOZ C[ ©:u>=o
31

NH2
29 30

Intermediate 29:

2-fluoronitrobenzene (6 g, 43 mmol) was dissolved in dry THF (80 mL) with
K>CO3 (12 g, 86 mmol). The mixture was cooled to 0 °C, and amine (4.6 g, 88
mmol) was added. The resulting mixture was warmed to room temperature and
stirred for 24 hours. The mixture was filtrated through celite and concentrated.
The residue was used in the next step without further purification. HPLC-MS tg
= 0.77 min (UV2s4 nm); mass calculated for formula C1oH15sN30, 209.1, observed
LCMS m/z 210.1 (M+H).

Intermediate 30:

The nitro- compound 29 (7.8 g, crude) was dissolved in THF (50 mL) and Pd/C
(10%, 1g) was added under argon. The mixture was treated with H; (40 psi)
and stirred for 2 hours. The mixture was filtrated through celite and

concentrated under reduced vacuum to give the crude product 30, which was
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Exanpl e Conmpound 23 (50 ng, 0.33 nmol) was added to
the m xture of Cs2CO3 (326 ng, 1.0 mmol),

wo2oshoigdshy! am noehtyl chloride (HC salt, 50 wgr/usBoos/008749
DMF (5 nmL). The resulting mixture was heated to 60 C

and stirred overnight. Aftmr cooling to room
tenperature, the base was renoved by filtration and
usddia thé nest gtept withsutranyofuettienpultificativre HPLlECM8 tr F®39 min

(W wnasersatided on agmba Coodnd8 sl plseaiad 6N gz

180"9XvaH)yel low sh solid. HPLCMS tR = 0.56 mn (UV254
nm'; mgss cal culated for forrmula CL2H16N202 220. 1,
observed LCVM5 mz 221.1 (M+H). 20 Internediate 25

Co nd, 25 in Table 2 was prepared with the sane
'nt%P'%ﬁk'descri bed in the procedure above for

internedi ate 24. TABLE 2 Conpound # Exact MS HPLC
mass mz M5 tR Conpound No. (MH) WO 2009/ 014637
Comppuug200§).0 gszasie) nasudissol DMMRRQ semdiCREE.5 g, 40

i e PhLERR KR o5 RETRQEE e SifRIS Rgsts AR
cod}iﬁg té\ rédiitefperaturé Stha DIIE was esmedeaby cdhcehftation under
2-tluoronitroarene (6 g, 43..Mmol) was dissolved in dry

redyeed paessure. The fesidegwas purified with column (silica gel,
DCM/MeOH = 95:5 to DCM/MeOH/Et;N = 90:5:5) to give the product 31 (5.2 g)

as yellowish solid HPLC-MS tg = 0.57 min (UV2s4 nm); mass calculated for
formula C11H15N30 205.1, observed LCMS m/z 206.1 (M+H).

Compound 32 in Table 3 was prepare with the same procedure as described

for intermediate 31

TABLE 3
Compound # Structure Exact |MS HPLC
mass | m/z MS tr
(M+H)
)
N
32 S 2471 | 2482 | 055
N
(=0
N
H

Intermediate 33:
Scheme 12
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(12 g, 86 mmol). The m xture was cooled to 0 C, and

amne (4.6 g, 88 mvl) was added. The resulting
wotoddiae7was war med to room tenperature and stpicigdo08/008749

for 24 hours. The mixture was filtrated through celite

and concentrated. The resizue was used in the next

step without further purification. 15 Internedi ate 27:

he ni npound 26 (7.8 g, crude) @i ssolved in

HE, and Pd/C (10% ) d under argon.
Cl—fre fure was freafe%‘ WIE\/]' S 51) ' 20 and

&irred for 2 hours. The nixtur@ was filtrated through

celite and concentrated under reduced vacuumto give
the crude product 27, which was @&%ed in the next step

Intd) i sBfpn - S D Bl io6 L5 T e85 I TEA B8 BB i
3.46mmis) inbimLdDErbivascaddedNEtHyPdmime) (028MICDE.90rhol) folidved
e mxtur§4vvas heated up to 110 C and stirred

by %@d'ns&?&% 1 4mERRy)-i R@aqt@nrramwrﬁéﬂﬁ%ﬁfa&r% atreqys
n@@afﬁf?‘é fére%[EESGFL 2 iBGBRAEY Wré?ﬂelagﬂj%% @H% DCM

sure e residue was puri Il ca
Orggriic layBChbléxded :ar@laleﬁnctvedDﬁMawhm—RESGINng dﬂO/szs Ebssbtyed in

eth} etbt o Waeher Maihafer Moo ing. ToerogHamover apnygroys
sod: urﬁaédlfaﬁa HRéhoBalGi" sfol\%r{ﬂ%?elbe&";?ﬁﬁ% Nolid th3vEs bR s ifficiéPit

I nternedi ate 2 oroni trobenzene (6 g,
purrts tcvrbelt)sedw i8i EEHIGBE tm—er‘S mHE(UB’@s4mtn) Mass c d for

forife 1o MRS 266 ViU LR O R 0 ™

m xture was warned to roomtenperature and stirred
for 24 hours. The m xture was filtrated through celite
Intermediateciit r at ed.

Scheme 13
H
X N
CLe L
N - . N
® N
'l:li Boc

34

Into a solution of 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (1.0g,
4.6mmol in 10mL) was added a solution of Di-tert-butyl dicarbonate (1.26mL)
and Diisopropyl ethyl amine (1.6mL) in 10ml DCM. Mixture was stirred at room
temperature for one hour. Mixture was washed with water and dried over
anhydrous sodium sulfate. Removal of solvent yield white solid of good purity (
95%). HPLC-MS tg = 1.61 min (UV2s4 nm); Mass calculated for formula
C17H23N303S, 317.38, observed LCMS m/z 340.20 (M+Na).

Intermediate 35:
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20 The residue was used in the next step w thout
further purification. HPLGMS tR = 0.77 mn (UV254

wonddg/01G&ss cal cul ated for forrmula CLOHLI5N302 209/1k2008/008749

observed LCMS mz 210.1 (MrH). Internmediate 30: 25
The nitro- conpound 29 (7.8o0g, crude) was dissolved in
THE (50 mM-) and Pd/C (10% 1g) was added under
Schengend4 The m xture was treated with H2 (40 psi) and
stirred for 2 hours. The m xture was filtrated through
celite and concentrated under reduced vacuumto give
t hggcrude product 30, which was WO 2009/ 014637
R Us2008/ 008749 78 us N he_next step w t hout
@ DXt@t her purification| O tR = 0.39 mn
54 nm; mass—catcul ated f formul a CLOHL7N3
observed LCM5S mz 180 MtH). 5 Internedi ate
: ound 30 (7.0 g, crude di ssol ved in DWVF
(20 -) and CDI (6.5 g, 40 . The m xture was
heat &8 up to 110 oC and stirgged or 2 hours. After
cooling to roomtenperature, the DVF was renoved by
concentration under 10 reduced pressure. The residue
was purified with colum (silica gel, DCM MOH = 95:5
to DCM MeOH Et 3N = 90:5:5) to give the product 31 (5.2
Intcda soRftionedfl1OMGiRy&eL1-41 ,d?&@tbﬁalhﬁrgil gﬂBmgr)-ZHNZM
n

. mass calculated for fornula 205. 1,

benzirsisiazele-2-ove (4 6mpwd in 10mkywasigddashd sehdiosofi Di-tegHhyl

aof AR AL B Raa AT B SEALP , FopSE, .

MixtdrehhEstini@s ait Fdam NemipBratuhd-fr onedhody. Miurd wat wWashet! with

0.55 CN>=O N

water and dried over anhydrous sodium sulfate. Removal of solvent yield white

solid of good purity ( 95%). HPLC-MS tgr = 1.68 min (UV2s4 nm); Mass
calculated for formula C17H21N303S  315.38, observed LCMS m/z 316.20
(M+H).

Intermediate 41:

Scheme-15

fo) [o]
HO o” PatA -© o~ PartB -0 o~ PartC /OI:(:OH
——— _— >
O o] (o} OH
Ho 0 HO (e 1§ Ao ~ Ao
) 0 0

0 g, PartE -0 Ph  PartF -0
—_— N—Ph ———— NH
PN Br A0 Ph ~O0v"0

41
39 40

PartD
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H Internediate 33: 20 Schene 12 WD 2009/ 014637
PCT/ US2008/ 008749 79 OO O _ CI-S _ NH 10 CN- 0 s\

w0/ 200970144370 O 33 Into a solution of 2-0xo-2, 3-pdithysdnds/obs749
H i ndol e-5-sul fonyl chloride (800ng, 3.45mml) in 5nL

DCM was added triethyl am nes1(0.97nL, 6.90mMmmol)
followed by Pyrrolidine (0.34nL, 4.14mmol). Reaction
m xture was stirred at room5 tenperature for 2 hours.
lid formed were filtered and washed with DCM
Pa@ﬂgani c layer collected and renoved in vacuo.

Thé%e@wimdmydra\ﬂﬁo%rﬁﬁgira}/@ch i?h%,ﬁf.gw 84 Bisdbfled in

washed wi th water and ne, ried ‘over anhydrous
DMEddDunt-sand &seCOrd@chiag, 68 mololewas piddedetio ylae mixture, Mel

125, VS o B il Sl o
temperatareralarnightttAb2RikRire 2665 diute@ Nt BRDAL ENE Wlshed with
67.30 (MtH). Internediate 34: Schene 13 HH ~ N

watrgand brireg dried Over Na:5R4bAfter sorcentsition, thenergidg product was

LUt i . 0 o ,
purfiBgbf Bofi iy (icaigel. 15% 19, 0% E0AGINHEKNS) e the
proddct@5 (698 @@‘?@b_ﬁrﬁwﬂ:cﬁdﬁh ambrevddekdethedtaitingnmaterial (369

Di-tert-bu di carbonate (1.26nL) and Diisopropyl

t
makt LGNSR Tda i (DY 2ehnmcmassicalaeteler Smiad
t 0 t . M xt
O B Eam A0 abEEBHAICYS FPI 803 Wiy M xIure ves
sul fate. Renoval of solvent yield white solid of good

part B 'Y

The compound 36 (390 mg, 1.6 mmol) was dissolved in THF (10 mL). 2-
Methoxyethanol (152 mg, 2.0 mmol), and PPh3 (625 mg, 2.0 mmol) were
added to the mixture and the resulting mixture was cooled to 0 oC. DIAD (404
mg, 2.0 mmol) was added dropwise. The mixture was allowed to warm to room
temperature and stirred overnight. Ether (50 mL) was added and the solid was
filtered off. The solvent was removed under reduced pressure and the residue
was purified with column (silica gel, 30% EtOAc in Hexane) gave the product
37 (288 mg) as brown solid. HPLC-MS tR = 1.60 min (UV254 nm); mass
calculated for formula C14H15807 298.1, observed LCMS m/z 299.2 (M+H).

Part C:

The compound 37 (288 mg, 0.966 mmol) was dissolved in THF (15 mL) and
cooled to 0 oC. LiAlH; (1 M in THF, 4.0 mL) was added. The mixture was
allowed to warm to room temperature and then refluxed overnight. After cooling
to room temperature, H,O (152 uL) was added carefully followed by 15%
NaOH (152 uL) and H,O (456 uL). The mixture was stirred for another 30 min,
and the solid was filtered off and was with THF. The organics was concentrated
under vacuum and purified with column (silica gel, EtOAc ~2% MeOH in
EtOAc) gave the product 38 (155 mg). HPLC-MS tR = 1.00 min (UV254 nm);



10

15

20

25

30

95% . HPLC-MS tR = 1.61 min (UV254 nn); Mass

cal culated for fornmula Cl17H23N3(3S, 317.38, observed
woloddaéz 340. 20 (MrNa). 25 Internedi ate 35: WOT/US2008/008749

2009/ 014637 PCT/ US2008/ 008749 80 Schene 14 H ~,; Zzz

N>=OC NI / >=0 N NbNbdg HBoc 35 5 Into a

sol ution of
mags 8aloulated orffo(rhul G440t 24Ryldrobséryad LOME/ hyz 2B5.1 (M-
0 Senzi m dazol e- 2-one (4.6mol in 10nl) was added a

Hdol ution of Di-tert- butyl dicarbonate (1.26nm) and

Dii sopropyl ethyl amne (1.6nm) in 1 Od DCM M xture

was stirred at roomtenperature for one hour. M xture
Pamids washed with 10 water and dri ed over ‘anhydrous

di | R | _of | vent vield whit lid

The BShBRLRM 155 Mg ab 2 mbloll fad Esoetdh THE (Fopd0ar

Ppngiso S 1.926mendIRvad ddied, TheLtthtire Wi BEBORE to BLEC IHhd
observed LCVM5 nfz 316. 20 MtH) . 15 Internediate 41:

CBgdMéfema st . 4gnmat) wes @ddpdr Thea resyiting midaire was ajogredgm
waghtig o Eifobratugs g sYiredong s, TR scl wapfitgres! Qi and
the-soivdrasfrenidved under vacuum. The residue was purified with column
(silica gel, 15% EtOAc in hexane) gave the product 39 (192 mg).

Part E:

The dibromo compound 39 (192 mg, 0.52 mmol) was dissolved in DMF (5 mL).
DIEA (260 uL, 1.5 mmol) and tritylamine (148 mg, 0.57 mmol) was added and
the mixture was heated to 60 °C and stirred for 2 hours. DMF was removed
under vacuum and the residue was taken up with EtOAc (60 mL). The organics
was washed with water and brine and dried over Na,SQO4. After concentration,
the residue was purified with column (silica gel, 30% EtOAc/Hexane) gave the
product 40 (211 mg).

Part F:

The compound 40 (211 mg, 0.45 mmol) was dissolved in the mixture of
MeOH/CHCI; (56 mL/5 mL) and cooled to 0 °C. TFA (10 mL) was added
carefully. After 5 min at 0 °C, the mixture was warmed to room temperature and
stirred for another 30 min. After concentration, the residue was taken in ether
and 1 N HCI. The aqueous was extracted with ether and then basified with 4 N
NaOH to pH ~10. The mixture was extracted with DCM (40 mL x 3). The
combined organic phase were dried and concentrated. The crude product 41
(95 mg) was used in the next step directly without further purification. HPLC-
MS tR = 0.78 min (UV254 nm); mass calculated for formula C12H17NO3 223.1,
observed LCMS m/z 224.2 (M-OH).
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i0~/~O%r -0 ~~0).10 N Phh - 0=1 NH 41 39 40 20 WO
2009/ 014637 PCT/ US2008/ 008749 81 Part A The
wodloey/hé373, 4- di hydr oxy-o-phthal ate (1.77 g, 7.p&TNos008/008749
was di ssolved in DMF (10 nL) and Cs2CO33 (2.55 g, 7.8
nmmol ) was added. To the m xgaure, Ml 5 (1.2 g, 8.6
mml) was added and the resulting mxture was stirred
roomtenperature overnight. The m xture was dil uted
E E%OAC and washed with water and brine, dried
X%R?B 2S04. After concentration, the crude product
was purified with colum (silica gel, 15%to 30%
Et OAc in Hexane) gave the product 36 (698 ng) as
Hobro solid and recgover gd the starti n(g mat er i aI 369

p7 TR Y1 0 s °’V°I:C :
HO at'ed for-fof 1*1H1206/27$OT , °é'rved LB ™o o
mz 241.1 (MrH). Parg B® The conpound 236 (390 ng, 1.6 44
nmmol ) was dissolved in THF (10 ni). 2- 15
Met hoxyet hanol (152 ng, 2.0 mmol ), and PPh3 (525 nuy,
2.0 mol) were added to the mxture and the resulting

pailh X UL o 0gh edrdi@ 0\00&,0 (404 ng, 2.0 nmol)
,o\gde P e THeE g1 Xt allowed to warmto

room t‘én’ggrature and stirré&d fvernight. Ether (50 nl)
was added and the solid was filtered off. The sol vent
was renoved under reduced pressure and the residue 20
was purified with colum (silica gel, 30%EtOAc in
xane) gave the product 37 (288 ng) as brown solid.
Pait}-c. Ms tR = 1.60 nin (UV254 nm; nmass calculated for

Coﬁ%ﬁHb%ﬁéE‘%&&ar&%&: ng 80 %@é%@%o‘n%dﬁésc@i%%d%n MR of

rt C. 25 The conpoun ng, 0.966 mmol) was
examB|§01 s@dtedrfrqmmomﬁoung d @nter ozf wdmmdooxy-omhthalate-u-iPLC-

THF . T i xt
MSR Sueb PP YA gy dRee S alEiare Br h R o342,
obgéteé@LmMSrﬁ&tm.cme)g to roomtenperature, H2O
(152 uL) was added carefully followed by 15% NaCH

(152 uL) and H20O (456 uL). The m xture was stirred for
Paﬁrg)ther 30 min, 30 and the solid was filtered off and
was with THF. The organi cs was concentr at ed
Compound 43 was prepared using the same condition described in part C of

example 41 started from compound 42. HPLC-MS tR = 0.90 min (UV254 nm);
mass calculated for formula C14H2,0¢ 286.1, observed LCMS m/z 269.2 (M-
OR).

Part C: _
Compound 44 was prepared using the same condition described in part D of
example 41 started from compound 43.

Part D:
Compound 45 was prepared using the same condition described in part E of
example 41 started from compound 44.

Part E:
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under vacuum and purified with colum (silica gel,
Et OAc -2% MeOH in Et OAc) gave the product 38 (155
womg)9/01b§3kC- M5 tR = 1. 00 nmin (UV254 nn); WO 20@@/raki6i310608749
PCT/ US2008/ 008749 82 mmss cal cul ated for formul a
C12H1805 242.1, observed L@ mz 225.1 (M OH). Part
D: 5 The conpound 38 (155 ng, 0.64 mmol) was di ssol ved
CompotihE 46 Masrpjepardd UBRIBtheb€Emewontlitidd dBfHa:lrlbed/ziB part F of
ad The Xt ure was r 7
XIS A1 AB A SOmItRATa %Qﬁiplegdvlﬁ. 1,2 R e (W 284 nm;
f
i U R s angﬁ’h"%é%’{? et A
(M¥H)hoved under vacuum The residue was purified with
colum 10 (silica gel, 15% Et OAc i n hexane) gave the
product 39 (192 ny).  Part E The di brono conmpound 39
(192 ng, 0.52 mml) was dissolved in DM (5 nL). DIEA
(260 uL, 1.5 mml) and tritylamne (148 ng, 0.57 mmol)
Examelediied and 15 the mixture was heated to 60 C and
stirred for 2 hours. DMF was renoved under vacuum and
the residue was taken up with EtOQAc (60 niL). The

orgagi cs was vvash%d Wi hrvvg%;e% and brine and dried o

- ba2Bas After” ent'r ot Todl U€av @S g Br
mped th céig if°~ca gel, Fz@mm—bxane) FoHC. JCCB’
gaveot he product 40 §2 1 ng). 20 Part lg The conpound 4
40 56211 ng, 0.45 mmol )" was dissolved inthe m xture of
MeOH CHCI 3 (5 nlL/5 nL) and cooled to 0 C. TFA (10 nl)
was added carefully. After 5 mn at 0 C, the m xture

patS Wardred to rpomenperatyre and 25 stirred for

—ahet plgcr @ Nﬁ(—mAf—t—ef—veogg@ni@éwn the residue was
taked 1 &t her ™and 1 N HCI' The aqueous was extracted
with ethef®and then basified wth 4 N NaOH to pH -10.
The m xture was extracted with DCM(4O nmL x 3). The
conmbi ned organi ¢ phase were dried and concentr at ed.
The crude product 41 (95 ng) was used in the next
step directly without further purification. HPLC 30 M5

= R=0.78 mn (UW254 nm; mass cal culated for fornula
atfoH17NOB 223.1, observed LOVB mz 224.2 (M OH).

Compound 36 (240 mg, 1.0 mmol) was dissolved in DMF (5 mL). Cs,CO3 (325
mg, 1.0 mmol) was added. The mixture was cooled to 0 °C and BrCHF, was
blown in for 5 min. The resulting mixture was allowed to warm to room
temperature and stirred overnight. EtOAc (60 mL) was added and then washed
with water and brine and dried over Na,SO,4. After concentration, the residue
was purified with column (15~30% EtOAc in hexane) gave the product 47 (271
mg). HPLC-MS tR = 1.69 min (UV254 nm); mass calculated for formula
C12H12F206 290.1, observed LCMS m/z 291.1 (M+H).

Part B:

Compound 48 was prepared using the same condition described in part C of
example 41 started from compound xxx. HPLC-MS {R = 1.06 min (UV254 nm);
mass calculated for formula C1oH12F204 234.1, observed LCMS m/z 257.0
(M+Na).
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WD 2009/ 014637 PCT/ US2008/ 008749 83 Exanple 46 OO0
HO\ o Part A'-O-\~O\ o Part B -O'i0 Part C "0----- O
woloBnué | / O- 01 / O O,/-01 X -10H OH @ciak2008/008749
Br 10 O 42 0 43 44 Part D' ti0O Ph Part E~O0~\O1I /
~Ph > ~1 H Ph O 45 46 %SsPart A: Conpound 42 was
prepared usi ng the sane condition described in part B
exanple 1 started from conpound di ester of
di hydr oxy-o-pht halate. HPLC- 10 MS tR = 1.45 nin
Pa'%g\/254 nm; mass cal culated for fornmula Cl6H2208
Cm%fbauﬁd 49qp§§bve%1aré%.rr§ the3damé coMuflon d’@sfcfnbgd in part D of
ound 43 was prepared using the. sane condition
exacnraslerMbstarted fmtcompwndltﬁ exanpl e 41 started from
compound 42. HPLC-M5 tR = 0.90 mn (UV254 nm; nass
cal cul ated for formula Cl4H2206 286. 1, observed LCVS
Pa?z 269.2 (M OH). Part C. 20 Conpound 44 was prepared

using the same condition described in part D of
Corapanpd $0avas pegnasgd fusing thengare gonditiopadescobeddmrpatt iz of

e.same condition described in
exag‘niglig@té %%ﬁggg'%g?(gﬁph{b%%?‘t arted from conmpound 44.
Part E: WD 2009/ 014637 PCT/ US2008/ 008749 84 Corrpound

46 was prepared using the same condition described in
Pa$ ‘'t F of exanple 41 started from conpound 45.

CorbbindB11as phegifte81RiddeéaR8)condition described in part F of
example 41 started from compound 50. HPLC-MS tR = 0.98 min (UV254 nm);
mass calculated for formula C1oH11F2NO2 215.1, observed LCMS m/z 216.1
(M+H).

Example 52
By essentially the same procedure given in Preparative Example 46, compound
52 given in Column 2 of Table 4 can be prepared starting from Diethyl-3,4-

dihydroxy-o-phthalate and BrCHF.

TABLE 4

Column 2 Exact | MS HPLC
Compound # mass | m/z MS tR
(M+H)
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mass cal cul ated for formula Cl4H21 NO4 267.1, observed

LCMS mz 268.1 (M+H). 5 Exanple 51: i0 011 Part AiO
wolbodo/fHagsy B "0 OH Part C O Br HO/ O\ F2HC. OfcT@s2008/008749

F2ZHC. Ol / OHF2HC.0O | / Br O 47 48 49 36 Part DO

Ph Part E "O F2HC.0 cc N PHgg ~ F2HC.O I / C NH 50 51

10 Part A: Conpound 36 (240 ng, 1.0 nmmol) was

di psolved in DMF (5 nL). Cs2C0O3 (325 {15 ng,|{ 1.0 nmol)

wap added. The¢ m'xture was coolled to 0 C and| Br CHF2

was bl own inffpHcs Wesultin; m xtuf e was

al | owed to warfng e rag eAperature and stifred

overni ghb. Et PAG (60 was ad d%1mj2%égg washeq
3]

with water angd brine and dried|over . After
opcentration] the residue wag purified wth colum
15730% Et QAc|i n hexane) gave tthe proguct 47| (271 20
ng). HPLGMS {R = 1.69 min (UV254 nm| mass fal cul at {
of formula C12H12F206 290. 1, {observed LCVE nfz 291
FH) . Part B. Compound 48 Was prepared using the sa
condition described in part C of 25 exanple 41
started from conpound xxx. HPLC-M5S tR = 1.06 nin
(U254 nm; mass calculated for fornmula CLOH12F204
234.1, observed LCM5 mz 257.0 (MtNa). WO 2009/ 014637
EXdﬁ({B’@L@ZOOS/OOSMQ 85 Part C Conpound 49 was
prepared using the same condition described in part D
of exanple 41 started from conpound 48. 5

<I>ﬂf\_><o s EB__,<I>:/\ sl _PartC_ <:©:/\

53

/\O

3%
= O

~ —h

Part A

The benzodioxole (2.66 mL, 20 mmol) was mixed with paraformaldehyde (2.83
g, 94 mmol) in 33% HBr in HOAc (27 mL) at 0 °C. The mixture was allowed to
warm to room temperature and stirred for overnight. The solvent was removed
under vacuum and the residue was purified with column (silica gel, 15% EtOAc

in hexane) gave the product 53 (4.5 g) as white solid.

Part B:
Compound 54 was prepared using the same condition described in part E of
example 41 started from compound 53.

Part C:

Compound 55 was prepared using the same condition described in part F of
example 41 started from compound 54. HPLC-MS tR = 0.54 min (UV254 nm);
mass calculated for formula CgHgNO, 163.1, observed LCMS m/z 164.1 (M+H).
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Part D:. Conmpound 50 was prepared using the sane
condition described in part E of exanple 41 started
wooesm@aespound 49 10 Part E: Conpound 51 was picaine266$/008749
usi ng the sanme condition described in part F of
exanpl e 41 started from comround 50. HPLC-M5 tR = 0. 98
mn (UV254 nn); mass calculated for fornul a
C1O0H11F2NO2 215.1, observed LCMS mz 216.1 (MtH). 15
Exanpl e 52 By essentially the same procedure given in
Preparative Exanple 46, conpound 20 52 given in
Exdrplensy 2 of Table 4 can be prepared starting from
Di et hyl - 3, 4- di hydroxy-o-pht hal ate and BrCHF2. TABLE 4
Col um 2 Exact MS HPLC Conpound # mass nfz M5 tR

(I\/H—|) WO 2009/ 014637 PCT/ Us2008/ 008749 86 FE2HC- o
oF & paNd 5200 251, M 2k2. 2 £+83 | 5ipadc 0 Lo
t A oef]—sv l5° oh a ~1TNF | f N Q NH

~o5% 54 55 10 Paef A The benzodi oxol e (©2.86~ L, 20
mmol ) was mi xed with far af or mal dehyde (2.5883 g, 94
mol) in 33% HBr in HOAc (27 m-) at 0 C. The m xture
was allowed to warmto roomtenperature and stirred
for overnight. The solvent was renoved under vacuum
and the residue was purified with colum (silica gel,

pakp Y0 Et i n hexane) gave the product 53 (4.5 Q)
"_a'S_'V\:hl\t | i AH

59

58

Part A:

To the solution of 3,4-dimethoxy phenyl acetyl chloride (5.0 g, 23.29 mmol) in
DCM (30 mL), EtsN (3.24 mL, 23.29 mmol) was added at 0 °C followed by
aminoacetaldehyde dimethyl acetal (2.51 mL, 23.9 mmol). The mixture was
allowed to warm to room temperature and stirred for one hour. EtOAc (300 mL)
was added and the organics was washed with water, brine and dried over
Na,SO,. After concentration, the crude product 56 (6.5 g) was used in the next

step without further purification.

Part B:

The crude product 56 from last step was dissolved in HOAc (30 mL) and
concentrated HCI (30 mL) was added. The mixture was stirred at room
temperature overnight. The acid was removed under reduced pressure. Water
(100 mL) was added and the solid was collected( compound 57) with filtration
and dried under air (4.4 g). HPLC-MS tR = 1.05 min (UV254 nm); mass
calculated for formula C12H13NO3; 219.1, observed LCMS m/z 220.1 (M+H).

Part C:
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Part B: Conpound 54 was prepared using the sane
condition described in part E of exanple 41 started
wofdoemaggypound 53. 20 Part C. Conpound 55 was pofrap6ieaos749
usi ng the sanme condition described in part F of
exanpl e 41 started from comgound 54. HPLC-MS tR = 0. 54
mn (U/254 nn); mass calculated for fornmula COHONO2
Thel 68mppund £3r (detl g) Gl drﬁsnl\lﬁhanOWd-m 00wBL2808/1024 6=17C (1 g)
PCT/ US2008/ 008749

wagpgrgded under nitroges, ggptmestqre W"T\ﬁ—ﬁﬂé?‘? ﬁgﬁf\pydrggpn%d)q@_pt
roofn ferfp&Pafifre Dherfightate IBd/C Q/a% f(lte%éi oﬁ)a'§1d5tﬂe fﬁi@? Wad

To the solution of 3, 4- oxy phenyl acetyl
concentratatk The. resiglue238 Q@srgmgs used rotheaext stemdirectist Without

ruridy Gafkation BN IR T 07 dBE V2 B ifasS{Bhudtea for

forrilR C4,HLEIQOT122Y U @ biesved| CMS ¢h/k @ 2par gmt»pl) room
t enperature and stirred for one hour. QAc (300 m -)

was added and the organics was washed with water,
Pavgﬂ ne and dried over Na2SO4. After concentration, the
rude product 56 (6.5 g) was used in the next 15 step

TheMdctatsd (8.5 gen 5!81n‘r1rfﬁcbl)3%saﬂssd1‘$éd inBrHFH(@00 rmllg)%nd the
product 56 from|ast step was dissolved in HOAC

Solfiar WaR deotash et o LI Roo THE; S3.aal as was aised
cary 418 RS S AL S EAThALE, PAGE o
roofrinperajurenbl@dd 2indrdvasadded carefally folbwedtyd(5% NaOH
(1 ZCPn our&c%_lgé)(svg m*t) H\é x{ure was stirred for another 30 min, and
the solid was filtered off and was with THF. The organics was concentrated
under vacuum and the crude product 59 (2.13 g) was used in the reaction
without any further purification. HPLC-MS tR =0.62 min (UV254 nm); mass

calculated for formula C12H17NO2 207.1, observed LCMS m/z 208.1 (M+H).

Example 62:
Ny~ PartA _PartB  No PR Part C
(L — JC (o —— ENH
61
Part A:

Under argon, the compound 2,3-dimethylpyrazine (216 mg, 2.0 mmol) was
dissolved in CCl4 (10 mL), 2,2'-azobis(2-methylpropionitrile) (33 mg, 0.2 mmol)
and NBS (356 mg, 2.0 mmol) were added. The mixture was refluxed for 16
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and dried under air (4.4 g). HPLCM5S tR = 1.05 min

(UV254 nm; mass calculated for fornmula CL2HL3NG3
wo2bbo/cbserved LCMS mfz 220.1 (MrH). 25 Par tpcGusdds/oos749

2009/ 014637 PCT/ US2008/ 008749 88 The compound 57 (4.4

g) was dissolved in HOAc (189 nl-) and 10% Pd/C (1 Q)

was added under nitrogen. The m xture was stirred
hoursd€&he Imyigtturg evas( filtdred ))anat waslvedwith @@laaThe éiltcate vagyht .

of f a the

t d f
concshtretad ard purig Sl pelumrciice 81 J5 QD dheprofuct 60
(457514k) 8S 5% %u&wrs%ﬁal waL@ms u@ —Héi)a; Wi (RS R | ABss

. mass cal cul ated for
cal¢datad f@rdfmzma I(EEHeBZz’I\Izl263)BsebWMed¢m/IS1m/222@4 9 (M+H).
(MtH). Part D. The lactam 58 (3.5 g, 15.8 nmol) was
di ssolved in THF (100 nL) and the 10 sol ution was
heated to 45 C. LiAIH4 (1 Nin THE, 32 nL) was was

added carefully and the resulting mxture was
Part&:| uxed for 20 hours. After cooling to room

: Lcar f.ql |
ColRRBHRLIE Yl Soilrind BErB YR Sastnk Buaap e ot
examaplesd stae@diftsmappipeunde9mi n, and the solid was
filtered off and was with THE. The organics was
concentrated 15 under vacuum and the crude product 59
(2.13 g) was used in the reaction wthout any further
purification. HPLC-MS tR =0.62 min (UV254 nm; nmass
Pad&@:.cul ated for formula CL2HL7NCO2 207.1, observed LCMS

o S5 o Ao o
ex:ﬂﬁﬂl%rm dthited Pr@ﬁpéaﬁwp%uﬁd%”ﬂﬁ]}l@m )?R'-nG 20%hEh (G254 Am);

mol) was dissolved in CCl4

mags zalcadaied $oroformautey Celgys o1 ﬂn pbegrve@3.GigS /2122901 (M+H).
30 and NBS (356 ng, 2.0 mmol) were added. The m xture
was refluxed for 16 WO 2009/ 014637 PCT/ US2008/ 008749

Ex&8ple 65

Boc NH
\ N Partc
BOC\D: Part A Boc~N N— PartB a | ~

O > — — ™ | o — ™ NN
N\rN \r
o]

63 o_ 64 ~0 65

Part A:

Under argon, the compound N-Boc-3-Pyrrolidinone (370 mg, 2.0 mmol) in DMF
(20 mL) was stirred at 80 °C for 10 minutes, Then DMF-DMA (29.9ml) was
added. The above mixture was stirred at the same temperature for 12 hours.
The organic solvent was removed and the residue was purified by column gave

compound 63.

Part B:
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hours. The m xture was filtered and washed w th CCl 4.
The filtrate was concentrated and purified with

woeRbdemedssi | ica gel, Et OAc) gave the product &@r/ds3808/008749
ng) as yellow solid. HPLC-MS tR = 1.34 min (U254 nn);

mass cal cul ated for fornulgo Co6H6Br 2N2 263. 9, observed
LCMS mlz 264.9 (MtH). 5 Part B: Conpound 61 was
Ungercsgrgpaedmetihyl garbamateres @omd), #i65hmades k and &b OBt (24% irE

el BN a5 e T L e B9 72 mo
1.5990) 045 bAdEd! The nfikturé WHspredlatdsed ﬁ&n% 50iBurs. The

f?
conpound 61. HPLC-Ms tR = 0. 22t mn (
reagters nyxiuce hWasalienshetidnndlecitts-auid and evapomiedito giyness.

ThegR g frap s Y BIOREERB Washod Wi Sturaféi N
sol@ffon, Blink aHY E’ﬁéd._A@ﬁeﬂ&ﬁiﬁenﬂbﬂ@ﬁ,ﬁ@}ésma@gwgﬁed bc\;
N- Boc- 3- Pyrrolidi none ({370 rg; 2.0 mmIJ in (2
CO'W“)Q&N@SC@FPW@HGég HBY. tbe"-ﬂfB_rﬁlmlﬂe( V2BdenmbVPashA
carkfeheRFOL R s iRy %, RIORR LN 15 282 ().

sol vent was renoved and the residue was purified by
col um gave conpound 63. Part B: WO 2009/ 014637
Parb&t/ Us2008/ 008749 90 Under argon, nethyl carbanate

Cohgbie IR O BT (b o S 670,
temppratute & tholinuteasAftddeohcerimtion the residhue 85 wasadseat in the
next tep divictly withoul' farther Surification. HPLC-MS tR = 0.27 min (UV254
nm); mass calculated for formula C1,H17N303 151.1, observed LCMS m/z 152.1
(M+H).

Intermediate 68:
Scheme 15



reaction m xture was quenched by 5%citric acid and

evaporated to dryness. 5 The residue was dissolved in
woBo¥¢14697d washed with saturated NaHCO3 sol utpc@ings2008/008749

brine and dried. After concentration The residue was

purified by colum gave cogpound 64. HPLC-MS tR =

1.48 mn (U254 nm; nmass calculated for fornula

rved LCVE m z &80kt 1 I\/Hr 10 4=
S o LRI T e, © 1
1, 4agiroxane and st iksRCeituete 1908m hefiper aturentor 15 N CO%
m nutes. After concentration, the r&si due 65 was used
in tde next gstep directly Wi t hout, furt her
purification. HPLC-MS tR = 0.27 min (UV254 nm; nmass
cal cul ated for forrrul a C12H17N303 151.1, observed LCMS

1 15 . phbRL aBi at e, 68°°%20 ,Sehen®n,85 WO

Eto(5)‘1(()"0!9/ 4637RP@\Tb/ o 915%03 iz B N R

PdZ(HBA) 3, S- PRO %‘%éi%?; 1’ +A1>é B(OH) 2 A <N 1) Avg
o4,

Li O THF/ H20 , ~ | t ol uene 100 C A~ 2) 71
HCO R N COCH 65 71 66 70 C E0QUOCYN /Br + '
Pd2(DBA) 3, S-Phos A- (O CEt 1) LiOH THE/ H20 HOOC N R

E18]0) N?’,Br BO K3PO4M, HROA 2) HO A A A toI ene 100 COOH

__/<

[\Y
>

THE/H
C RUTAT 65 782087 70rdp@.BuEBs0 RO YR IS A,A=<N
Pd2(DBA33 Ru- Pios 1) LifGHyeed HE/ H20 AW
65 R1
70 71
EtO(O)C~_N TN
10OL NS + (RY)NH Pd(DBA)3, X-Phos i % 1) LioH, THFH,0 =<°°°”
AsA x EtO(0)C~ Ny Ny A
W Y R/ A, N
K3PO4THF, 90°C AlzA 2)Hel A<
65 69 A ~
toluene, 100 °C JNRy
70 TIR, ./

Cul/1,2-Diamine

wherein R' is as defined above for the compounds of formula (1). (When R’ is
5 attached to a nitrogen in Scheme 6 above, it has, in one embodiment, the same
meaning as R® and R’ of Formula Il, R'* and R'? of Formula IV, R™ and RS of
Formula V and R"" and R® of Formula VI)
2-Bromoheteroaryl-6-carboxylic acid ethyl ester (65) can be reacted with
(i) a boronic acid compound of formula 66, (ii) a boronic pinacol ester
10  compound of formula 67, or (iii) a zinc bromide compound of formula 68 or (iv)
amines (40) using appropriate palladium coupling conditions or Cu catalyst with
diamine (Buchwald/Hartwig reaction conditions to make a 2-substituted
heteroaryl-6- ester intermediate of formula 69. The compounds of formula 60
can then be hydrolyzed using LiOH, for example, to provide the 2-substituted
15 heteroaryl-6-carboxylic acid compounds of formula 71.

Example 74
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A AAEOOCYNNR~- A~ 68 THF, 90C A, YA A 2) HCl A~

656 Rl 70 71 EEQCOCNBr YY + (R),,NH Pd2(DBA) 3,
woXobhasesy) Li OH, THF/ H20 COOH AA. A Et 0( O CY Nplr/062688/008749

AA- - < 69 K3P04/ THF, 90C A AAA 2) HCO A-\ 65 tol uene,

100 C 70 71 Ra Cul/1,2-D agg ne wherein RL is as

defi ned above for the conpounds of fornmula (1). (Wen
FolRiving sbhameath ildstrates ainetbge for makioigethe ®natrels oftformula

has, in one enbodi nent, the sanme neaning as R6 and R7
(). of Formula Il, R11 and R12 of Formula IV, R14 and R15

of Fornul a V and R17 and R18 of Fornula VI)

2- Bronohet er oaryl - 6-carboxylic acid ethyl ester (65)
Schemeld® reacted with (i) a boronic acid conpound of

formula 66, (ii) a boronic pinacol ester 10 c npound
of formula 67, or ii) a zinc brom de ousd
68 ory F, A Jam nesH/(ﬂD)JIEA;l ng agpr r|
in

p d| o cduﬁ onditiens—e+ Cu cat a
$/m ne (Buchwal dtHartwi g PM&C@Q 6n cond| i ons to m“ake
aBr2-substituted heteroaryl-6- ester int erme@ ate of

formul a 69. The conpounds of for mula 60 can then be
hydrol yzed using LiOH, for exanple, to provijde the
2-substituted 15 heteroaryl -6-carboxylic aci|dAtach R group
conpounds of fornmula 71. Exanple 74 WD 2009/ 014637
PCT/ US2008/ 008749 92 Fol | owi ng schenme 16 ilfl ustrates

a method for meking the conmpounds of fornul M

Schene 16 -2\ + H2N HATU, DIEA X '"Z N~ X/ OH NH

Y NR3 DMF, 80 CR3 Br Br 72

0O
7/2 f) ™
SRS

74 73

wherein R', R? R3, and ring A are as defined above for the compounds of
formula ().

A 2-bromo-heteroaryl-6-carboxylic acid can be coupled with an amine
compound of formula 65 using 2-(1H-7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyl uronium hexafluorophosphate (HATU) in the presence of N,N -
diisopropylethylamine to provide the amido intermediates of formula 72. A
compound of formula 72 can then be coupled with an R group using a
palladium-catalyzed process described in above Scheme to provide the
compounds of formula 73. Removal of the Boc protecting group from a
compound of formula 73 using an acid, such as TFA or formic acid, provides

the Anilinopiperazine Derivatives (75) of formula (I).

Example- Preparation of Intermediate74:

Schme 17
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Attach RL group Renpbve O Y Boc Z \ x ,N N -9A XvN
HH HRRLR3 RL5 74 73 wherein Rl, R2, R3, and ring

woAoA4&s defined above for the conmpounds of plarusdbe/008749
(1). 10 A 2-brono-heteroaryl-6-carboxylic acid can be

coupled with an am ne conpund of fornula 65 using
2-(1H 7-azabenzotriazol -1-yl)-1,1,3,3- tetranethyl

ur oni @dxaf | uor op hate (HATU) in the_preggnce of
N, Ne=(di i sopropy|.Q am ne HATWrEAde t he

[ n‘t'\\er di ates of *for a 72—A—c—enqaeund(7ng or%ﬁgz
canXtRen be coupled wth an Rl BMBup usi n al5 Rs

pal | adﬂtﬁm catal yzed process described in above Schene
to erbw de the conpounds of fornula 73. Renopval of
the Boc protecting group froma conpound of fornula
73 using an acid, such as TFA or formc acid, provides

oA BB AR Pk BRI B oAU ok be

codﬂéc?%ﬂ/é?ﬂéﬁ% img Wee (ST 0 dRediate Do Gplialg ety ddt fdith in
?~ H2ZN HATU, DIEA " (~.~ Y~X N+ R3 DMF X~-N H R3

Schemge Hp give CQWUQde§U9§irU§U{r@J4het eroaryl - 6-
carboxylic acid of formula 71 can be coupled wth an
am ne using the HATU nedi ated coupling nethod set

ScHeméHl8in 5 Schene to give conpound of the structure
74, Scheme 18 N~

e

Boc

76

o)
\

A mixture of 4-{3-[(6-Bromo-pyridine-2-carbonyl)-amino]-pyridin-4-yl}-
piperazine-1-carboxylic acid tert-butyl ester (xxx, 100mg, 0.22mmol), the 6-
methoxy-2,3-dihydro-isoindol-1-one, 1.2 equivalent,
Tris(dibenzylideneacetone)dipalladium(0) (20mg, 0.02mmol), Xantphos (26mg,
0.04mmol), Potassium Phosphate (139mg, 0.66mmol) in 5ml of Dioxane was
heated to 85°C for 16 hours. Resulting suspension was passed through a filter
to remove insoluble solid. Organic layer was concentrated in vacuo. The crude
compound was purified by Prep-LC to yield compound 76. HPLC-MS tR = 3.84
min (UV254 nm); Mass calculated for formula CogHz, NgOs, 544.17, observed
LCMS m/z 545.20.

By essentially following the procedure described for the preparation of
intermediate 76 above, the compounds 77 -124, given in Table 5 below could
be prepared.
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Compound 125:
Scheme 19
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124 / 513.20 514.20 3.16 Boc NH Conpound 125: 5
wodbeame3r9 WO 2009/ 014637 PCT/ US2008/ 008749 Q4 /3200908749

O NV N NHNHNON(N NCIL NON Boc H 13 125

O Compound 76 (0.1 mml) waes cooled 0 C and was added

wth 4N HO in dioxane and stirred at room

tenpepat up&for 30 mn. Dioxane is removedninder 5

vacuoj refflisgol ved in water-acetonitfil e[lang freez and
NZE 0 get a conpound 1 HPLC- M5
7 0.5 jn (LV254 nnm); Mass lcallcul @t ed for fornula
H24 NGE%£444. 20 17 gbser ved~F&VB 5. 20
(Npounds -186 10 By essentialyy foIIEV\n'Ajg t he
dedure Qescribed for Inter I aje 91, e
ounds iB¢Table 6 coul d be sy esized TABLE 6 15

125

Compound 76 ( 0.1 mmol) was cooled 0 °C and was added with 4N HCl in
dioxane and stirred at room temperature for 30 min.Dioxane is removed under
vacuo, redissolved in water-acetonitrile and freez and lyophilized to get a
compound 125 as powder. HPLC-MS tR = 0.75 min (UV254 nm); Mass
calculated for formula Cz4H24 NsO3, 444.20.17, observed LCMS m/z 445.20

Compounds 126-186

By essentially following the procedure described for Intermediate 91, the

compounds in Table 6 could be synthesized

TABLE 6
Compound #
Structure MW LCMS | HPLC
m/z - | MS tg
(M+H)
o} IN\ 474.20 | 475.20 | 0.70*
B HQ
N N
126 O=N (Nj
B H
0\ /O




Conpound # Structure MWLCMS HPLC mz MStR (MtH) O

474.20 475.20 0.70* N"Y qgINHOCNL 126 ON H OO
woW92A0&,014637 PCT/ US2008/ 008749 105 0 460. 32TARK2008208749
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Compounds 187- 199 shown in the table-7 are essentially made using the

similar procedure described in scheme -16
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10 A mixture of 4-{3-[(6-Bromo-pyridine-2-carbonyl)-amino]-pyridin-4-yl}-
piperazine-1-carboxylic acid tert-butyl ester (0.15mmol), 5-(4,4,5,5-Tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzofuran (0.3mmol), 1,1'-
Bis(diphenylphosphino)ferrocene palladium(ll) chloride (0.075mmol), potassium
phosphate (0.45mmol) in 5SmL of dioxane was heated in sealed vessel at 90 °C

15 overnight. Crude mixture was passed through filter. Organic layer collected and
concentrated under vacuo. Crude was purified by Prep-LC to yield compound
200. with MH+ m/z of 500.22 having retention time of 3.88min. HPLC-MS tR =
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Intermediate 200 ( 0.1 mmol) was cooled 0 °C and was added with 4N HCl in

dioxane and stirred at room temperature for 30 min. Dioxane is removed under

Y

vacuo, redissolved in water-acetonitrile and freez dried and lyophilized to get a
compound 223 as powder. HPLC-MS tR = 2.62 min (UV254 nm); Mass
calculated for formula C,3H21 N5O2, 399.17, observed LCMS m/z 400.20

Compounds 224-248, listed in Table 9, can be synthesized by essentially
following the procedure described for the preparation of compound 223

(scheme-21).
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Compound 249:

The compound, 2-chloropyrimidine-4-carboxylic acid (317 mg, 2.0 mmol) was
dissolved in DMF (5 mL), DIEA (350 uL, 2.0 mmol) and HATU (760 mg, 2.0

10 mmol) were added at room temperature followed by the addition of 4-(3-Amino-
pyridin-4-yl)-piperazine-1-carboxylic acid tert-butyl ester (656 mg, 2.0 mmol).
The mixture was stirred at room temperature over night. The mixture was
diluted with EtOAc and washed with water, brine and dried over Na;SQO,4. After
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247 -N H (N) 415.51 416.15 2.21 CN1 S H WD 2009/ 014637
PCT/ US2008/ 008749 128 N 248 | N NNH (N) NH Conpound

woZhidgnipeene 22 O N OH Part A H Part B N I NYWTIi82008/008749
(NN G CN 249 Boc NNN \ NNNHPart C NN CNJ

CN) NN Boc H O /0 250 @p9/0 251 5 Conpound 249:
The conpound, 2-chl oropyri m di ne-4-carboxylic acid
concahffation, the@roue pyodut wab parnifiededith oo Divn (Slicd yel, BtBAc)

350 ulL, 2.0 I HATU (76 .
gavb e P AP (ReEREs ONB Salte aBY Cr KIS iy 1A OVass
nm); 4m£a§s égicﬂré‘te@}’dr‘ f@hﬂufk ) 9\1236%(5?,241892 lolserbed Y OMs ahjd
t-butyl ester The m xture was
41%2|(M+w at roomtenperature over night. The mixture

was diluted with Et OAc and washed with water, brine
and dried over Na2S®™. After WD 2009/ 014637

Cofpbul 966/ 008749

2-chloropyrimidine derivative 249 (50 mg) and isoindoline (50 mg) were
dissolved in Acetonitrile (5 mL) and the mixture was heated to 80 °C and stirred
for 1 hour. The solvent was removed by concentration and the residue was
purified by Prep-LC gave compound 250. HPLC-MS tg = 1.63 min (UV2s4 nm);
mass calculated for formula C2gH3sN7O5 561.3, observed LCMS m/z 562.3
(M+H).

Compound 251:

Compound 250 was dissolved in 10% TFA in DCM and stirred at room
temperature overnight. After concentration, the residue was purified by Prep-LC
gave the compound 251. HPLC-MS tr = 0.89 min (UV2s4 nm); mass calculated
for formula C,4H27N703 461.2, observed LCMS m/z 462.2 (M+H).

Compounds 252-288:
By essentially the same procedure given for the preparation of

compounds 252-288, compounds 252-288 (set forth in Table 10 below) can be
prepared from compound 2-chloro-pyrimidine-4-carboxylic acid.
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Conpound 289: 10 WD 2009/ 014637 PCT/ US2008/ 008749 139

To a 25

wOo2Ht/18687M0,
Pd2(dba)3 (18 ny,
mol ) and K3PO4 (106 ng,

m
0.2

mol ),

0. 02 nmol ),

Xant - phos (23 ng,
0.188 Mol ) was added di oxane

round bottom flask charged with conpound
| actam (49 ny,

0. 3 MPIT)US2008/008749

0. 04

(5 nm). The m'xture vvas thorouthv degassed by
alternately conne ask to vacuum 5 and Arggn.
This repul ting then heated|at 80 C
overnight, dilf ut d N OAC (40 M) apd washed w tHh
brine. After Uentr the residue was purified
with Prep-LC tq give Eﬁe pr pduct 289. HPLC-M5 tR =
487245 min (UV284 ) nm; Mass cal caB&RRed for fH34l a 1.20
C28H31Nr05 54 observed LCVM5 mz 546.3 (M+H). 1d
Conpound 290 conpound P89 (10 ng)|(was treated
wi th HG ioxane, 4 mM-) and stirred at room
tenperagu e_@ O mn. After concentration, the
resi due vvas 515 ried with | ypholizatipn gave conpoynd
290—HPEGMS—+t R="0-85—mr—( V254 +n-—rass—calculated
for forpula C23H23N703 445.2, observed|LCVMS m z 446.|1
(MtH) . Exanpl e 291-295n. 20| By foll ow hg essential |y
the sanmp procedurp s¢t florth above for| conpound 290,
conpoungds 29X orth below in [able 11) can|be
prepared fr dundy 249.| WO 2009/ 014637
PCT/ US2p08/ ABLEE 11 Conpoupd # Structure
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291 O N (N) H
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Preparation of Compound 290:
Scheme 23
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Compound 289:

290
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N 475.2 476.2 0.81 HO OO\N Il I H 292 NYN (N
445.2 446.1 0.89 O0::NNJ1 H O ON H 293 NYN CN

wobBde/@4698.3 0.83 NH ~ NS "N ON NN (NcraR2odd/obk749
474.2 475.3 1.08 ND O O WO 2009/ 014637

PCT/ US2008/ 008749 141 O 28b ti0 ,<R 544.2 545.3 0.85
O HN HNC \ N Preparation of conpound 297: 5 Schene 24
To &l25 hiNroundHddttom flask charged with compound 249 (84 mg, 0.2 mmol),

lactam (49 mg, 0.3 mmol), Pd,(dba); (18 mg, 0.02 mmol), Xant-phos (23 mg,
0.04 mmol) and K3PO4 (106 mg, 0.5 mmol) was added dioxane (5 mL). The
mixture was thoroughly degassed by alternately connected the flask to vacuum
and Argon. This resulting mixture was then heated at 80 °C overnight, diluted
by EtOAc (40 ml) and washed with brine. After concentration, the residue was
purified with Prep-LC to give the product 289. HPLC-MS tg = 1.45 min (UV2s4
nm); Mass calculated for formula CogH31N7O5 545.2, observed LCMS m/z 546.3
(M+H).

Compound 290:

The compound 289 (10 mg) was treated with HCI (4N in dioxane, 4 mL) and
stirred at room temperature for 10 min. After concentration, the residue was
dried with lypholization gave compound 290. HPLC-MS tr = 0.85 min (UV2s4
nm); Mass calculated for formula Cz3H23N;0O3; 445.2, observed LCMS m/z 446.1
(M+H).

Example 291-295:
By following essentially the same procedure set forth above for

compound 290, compounds 291-295 (set forth below in Table 11) can be
prepared from compound 249.
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Compound 296:
10
Benzimidazole (24mg, 0.2 mmol) and NaH (9.6 mg, 2.4 mmol, 60%) were
dissolved in DMF (5 mL) and the mixture was stirred for 10 minutes. Then
compound 249 (84 mg, 0.2 mmol) was added into the above solution. The
mixture was stirred at 50 °C for 10 more minutes. The solvent was removed by
15 concentration and the residue was purified by Prep-LC gave compound 296.
HPLC-MS tg = 1.58 min (UV254 nm); mass calculated for formula CzgH35N705
500.2, observed LCMS m/z 501.2 (M+H).
Compound 297 :
20

Compound 297 was prepared using the same condition described for the

preparation of compound 290 above. HPLC-MS for compound 297: tg = 0.85
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Compound 298-309:

By essentially the same procedure set forth for the preparation of compounds
297, compounds 298-309 (set forth below in Table 12) can be prepared from

compound 249
TABLE 12
Compound #
Structure Exact MS HPL
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(M+H) | tr
O /Nl
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to afford crude conpound 311.
HPLC-M5 tR = 0.93 min 20 (U254 nm; Mass cal cul at ed

WO 009/634&3720ON602:  500. 2; Cbserved m'z: 501.2 ( Mec)us2008/008749
Compound 312: 25 The crude internediate 311 was
di ssolved in 10% TFA/ DCM andastirred at room WO
2009/ 014637 PCT/ US2008/ 008749 147 tenperature for 2

usi ng et hyl acetate,

hoyrs, at which tinme it _was centrated and purified
by preparative LC to aiffor rpound 312. HPLC-MS tR
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Compound 310:

Compound in table-13 could be essentially prepared from the intermediate 249

and corresponding urea

Table-13
Structure Exact MS m/z HPLC
Compound
; mass (M+H) MS tr
10
7 o)
F N ' NN 436.18 437.20 1.75
310 -
'/\N F
HN\/I

Compound 312:

Scheme-25
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Compound 311:

A 10 mL microwave vial was charged with compound 249 (100 mg, 0.24

mmol),

benzofuran-2-boronic acid (58 mg, 0.36 mmol), Pd(dppf)Cl; (19 mg, 0.024

mmol),

triethylamine (73 mg, 0.72 mmol) and methanol (1 mL). The mixture was

irradiated at

120 °C for 30 minutes, then concentrated and eluted over a short silica gel

column,

using ethyl acetate, to afford crude compound 311. HPLC-MS tg = 0.93 min
(UVasy

nm); Mass calculated for C22H20NgO2: 500.2; Observed m/z: 501.2 (M+H).

Compound 312 :

The crude intermediate 311 was dissolved in 10% TFA/DCM and stirred at

room
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325 N H (N) 461.3 462.2 1.07 BOC 6,1' O~N (fH (N
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temperature for 2 hours, at which time it was concentrated and purified by

preparative LC to afford compound 312. HPLC-MS tg = 1.61 min (UV254 nm);

Mass

calculated for C2H2oNeO2: 400.2; Observed m/z: 401.2 (M+H).

Compounds 313-350:

By essentially the same procedure given in Preparative Example 311,

compounds 313- 353 given in Column 2 of Table 14 can be prepared from

compound 249.

TABLE 14
Compound # | Structure Exact Mass | MS; m/z HPLC; MS
tR
o A |
NN N
313 [ j 499.2 500.2 1.61

A N
I
NH BOC
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wo038do/MN@3 (N) 516.2 517.2 1.71 1 NJ S BOC OplT/ts2008d08749

/ N~ NN332/ CN) 500.2 501.2 1.28 BOC HN-N O N | ~

H N1~1 N 333 C) 503.2 504428 1.54 N BOC ~N~ WO

2009/ 014637 PCT/ US2008/ 008749 152 O N

N
(o} /I
NLN\
N H

N~ N

314 E [ 629.3 630.3 1.71

N
BO

O

315 NN [Nj 511.2 512.2 1.05
/N
S BOC
(0] /N |
Nnjﬁj
316 N__N N 466.1 467 .1 1.45

317 i [ j 516.2 517.2 1.69
N
BOC
\ S

O
M
N_ 2N
318 i [ j 502.2 503.2 1.69
N
o)




N 334 N~ NH (N 462.2 463.2 1.34 |
NN-NH335 CJ 516.2 517.2 1.79 S
wo\2009012d87Fi 336 (N) 552.2 553.2 1.81 i
Il 1 H\ N ~N517.2 518.2 1.55 337

NIl HN-~NN338 CJ 517.234418.2 1.4

AXTZI
Ow
8

pd
\
b4

319 490.2 491.2 1.68

:/%:

e}
Iz

z/_\z @z

@
o)
0

o}
/

Z=
\Z:/L
@)
IZ
oas

Z
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AN

N
BOC

— Iz
4

O
Irz

321 450.1 451.1 . 1.54

Z
\

Z
4

T
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o\-—/

Irz

Z

322 545.3 546.3 1.49

N
BOC
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/ N\
/

Z
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o

/
O
Iz

Z
N\

pd
pd

323 503.2 504.2 1.34

N
BOC
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NHN 339 C538.1539.11.35 J BOC S2CH3 y ON

wol200d/01i653340 N CN) 538.1 539.1 1.35 &Z~~S02CHpCB@S2638M08749

N 341 NNHD50 6.2 507.2 1.57 CN) NBOC O\N Il -I H
N NN 342 C N 506.2 507.218065 BQIC SCH3 Il | NI
H 343 N N CNJ 566256721.87 BOC d-zJ Il | NI
344 N N CN) 58202 179

\
I
324 j 5771 578.1 1.58
HNE\E
0 /NI
H

325 6 [ j 461.3 462.2 1.07
|

326 i [ j 500.2 501.2 1.60
N
BOC
\ (@)

327 i [ ] 4992 500.2 1.46
N
BOC
\ NH

328 [ ] 511.2 412.2 0.77




0 Boc s WO 2009/014637 PCT/ US2008/ 008749 154 O N -1

H N~NCN) 345 513.2 514.2 1.72 | BOC N1 ON 11|
wol2009/84637N N (N) 516.2 517.2 1.69 S BOC 0 N lpcthushboso6s749

N 347 499.2 500.2 1.52 BOC NH O~N hNi 8 CN) NN

34 N542.1 543.1 1.78 BOC 50 \N | HNIiINN 349 C)

514.2 515.2 1.07 BOC

329 5 491.2 392.2 0.82

Na
330 ? 499.2 500.2 1.49
(@) | N\
'/\(U\ o
331 Ny N [Nj 516.2 517.2 1.71
N
S
O l N\
(\HL J;)
Na N N
332 [ j 500.2 501.2 1.28
BOC
HN—
(0] | N\
s

333 | [ j 503.2 504.2 1.54




N N-JI

~N 350 C 1J 514.2 515.2 1.06
W()?)@@9/61M37517 2 518.2 1.47 BOCS N=-" ON
N N/N 516.2 517.2 1.72 Bs BOC NS 1 O |

I N 601.25 602.20 1.65 o bas2N Conpounds 354-397: 5

ON

/ WO 2009/ 014637 PCT/US2008/ 008749 155 O NN
I BOC N N='

N ~N

| lpdT/ 2068408749
N 353 N

By essenti all V the same procedure given in Preparative

Exanmpl e 312 Nsconpounds 3544{397 given | n
Col um 2 |of Tabl cg be prepared| from conppund
249, H
334 Nx j 462.2 463.2 1.34
% N
NN BOC
’/\IHLNJ/\Q
Ne N TN
335 [ j 516.2 517.2 1.79
X N
S BOC
o A |
MN/%)
NN T N
336 i [ ] 552.2 553.2 1.81
N
BOC
OPh
NN T N
337 [ j 517.2 518.2 1.55
AN
SE EN BOC
o AN |
N}\N NS
N._-N H N
338 [ j 517.2 418.2 1.44
N
BOC
N
s—7/




10 TABLE 15 WD 2009/ 014637 PCT/ US2008/ 008749 156

Conpound # Structure Exact Mass M5; mz HPLC, M5 tR
woQod/disz~ ~ i H N (N) 354 399.2 400. 2 2. 23c¥udbistlos749

ON355 NNCIJ 529.3530.34.59 H~NON Il I N

356 NN (N) 511.2 512.2 2.643 N\ HON Il I N\ 357

NN(N) 366.1 367.1 1.82 HS ONHNINGOCN 358 416.1

417.1 2.51 H S0 I 014637 PCT/ UB2008/ 008740
MN [
NN B N
339 [ j 538.1 539.1 1.35
BOC
SO,CH3
O /N I
| H
340 N.zN [Nj 538.1 539.1 1.35
N
BOC
SO,CH;
o) AN
|
341 NN 7 N 506.2 507.2 1.57
e
BOC
0O /N |
MN N
N__N H N
342 : [ j 506.2 507.2 1.65
N
BOC
SCHs
o &\ |
N._ 2N H N
343 [ ] 566.2 567.2 1.87
S N
O O BOC
(o] /N |
Mn@
344 NN N 582.2 583.2 1.79
g E C
N
@ BOC
S




157 ON-1 H IIH\ NN (N 359 402.2 403.2 2.12 H
OON Il | HN~NN360) 390.2 391.2 2.13 N O- N ~I
wo‘iobw&@énN N CNJ 399.2 400.2 1.98 H N H O MhindReosNos749
NH(N 350.1 351.1 1.64 NOH ON N3 ~N) NNH

36 N 445.2 446.2 2.19 H Ches

N

O = l
“/\(U\Nj;g
N._-N H N
345 [ j 513.2 5142 1.72
N
BOC
N‘ /;
7/

O /Nl

~AN

346 NN [N] 516.2 517.2 1.69
S N
O /N |
MNL\Q
| H
N_-N N
347 [ j 499.2 500.2 1.52
N
BOC
NH
O /N |
MNJ/\Y)
NN T N
348 Nj 542.1 543.1 1.78
BOC
N
O /N |
MN [
NoeN TN
349 [ j 514.2 515.2 1.07

N
BOC

pd
’QZ
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364 NN (N) 403.2 404.2 1.60 HNON-~-Wy NHCJN

woRm/didd37l 478.1 2.95 HNNH Br ON N\ | pagushodyonsr49

36 1.2 362.2 1.12 (N) NNHON Il -1 H\ N ~N 367
CJ 400.2 401.2 2.4 HOOMssH N -- N 368 399.2 400.2
2.11 H
O /N |
N_-N N
350 i [ j 514.2 515.2 1.06
N
BOC
N_
N=/
O /N |
(\Hk L\)
N._ 2N N
351 f [ j 517.2 518.2 1.47
S
N=/
O /N l
352 N N [Nj 516.2 517.2 1.72
%
S
N~ X
SI I N/ 0
353 "N 601.25 602.20 1.65
(—N N X
O—> boc/N

Compounds 354-397:

5
By essentially the same procedure given in Preparative Example 312
(Part B), compounds 354-397 given in Column 2 of Table 15 can be prepared
from compound 249.
10

TABLE 15



NH WO 2009/ 014637 PCT/ US2008/ 008749 159

(N NN36411.2 412.2 1.87 NN | HN
wON0B Oy 391.2 392.2 1.94 \ NO- O N~

371 CJ 399.2 400.2 2.42 HN' NH ON /I |

N (N 416.1 417.1 2.61 NVW4s6 SH ON NN NH

373 () 400.2 401.2 1.78 J H

Compound # | Structure Exact Mass | MS; m/z HPLC; MS
tR

/
(@]
Iz

354 399.2 400.2 2.22

—/

pd

Y/, N\
pd

Iz pd

Z
I

/
(@]
Irz

4
\

<
P4

355 529.3 530.3 4.59

I=Z
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Q

zZ
\Z /
(@]
Iz

z

/

356 511.2 512.2 2.64

Iz

(@]
Iz

Z
\

b4
Z

357 366.1 367.1 1.82

O
/7~ \
=2
__/

Iz
X

Z

358 416.1 4171 2.51

5
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(@)
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NN 374 () 403.2 404.2 2.16 / J N 1-1 NNN ON /I 11
wotoby/@4&7N N (N) 362.2 363.2 1.28 / | N N N HcT@Pdboshdos749
N~ N376 CJ 416.1 417.1 2.66 NH O\NII | H377 N
N (N) 452.2 453.2 3.05 / MssH OPh O\N H 378 N N

CNJ ) 417.1 418.1 2.23 S N N WD 2009/014637

PCT/ US2008/ 008749, 1 NI
X ONT Y
| H
N. 2N N
359 [ j 402.2 403.2 2.12
N
H
(0]
o] /N I
M” AN
N._-N N
360 [ j 300.2 391.2 213
N
H
o\
O /N |
NLNJ;'J
| H
361 NN [Nj 399.2 400.2 1.08
4 N
N
H
(@) /N |
362 No_N N [Nj 350.1 351 .1 1.64
- N
5 N
(o] /N |
| H
N._ 2N N
363 [N] 4452 446.2 2.19
) H
)
O




O NV H N~N379 C) 417.1 418.1 2.07 HN S,

ON

I HN ~N 380 (N) 438.1 439.1 1.78 NH SO2CH3 O ~N |

woHoeBdi4b87N (N) 438.1 439.1 1.76 H SORCH3 O NMcTHISIBIR/008749
, NN N 406.

2 407.2 2.23

383 CJ 406.2 407.2 2.51
PCT/ US2008/ 008749 162

s | Jl ~l

H O ~N"~

H N ~N

N5&CH3 WO 2009/ 014637
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N
364 [ j 403.2 404.2 1.60
H N
365 ? [ ] 4771 478.1 2.95
MNJ;?
H
366 NN [Nj 361.2 362.2 1.12
= N
N | H
o N
I
_nn
N_~-N N
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N
H
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_»
Nl\u
N_ 2N N
368 7I/ [ j 399.2 400.2 2.11
N
H
\ NH




Nr-~TAH N 384 (N) 466.2 467.2 3.18 HON\ N |

rlz~ 385 NNH(N) 482.2 483.2 2.9 JH s ON | HN
wo(IWo/@867413.2 414.2 2.42 N N1 O~N1 N\ 3%%0%:0s08749

41 6.1 417.1 2.59 S(N) HON~ N\ H8CN) N 38

399.2 400.2 2.21 N 159
0] /N |
(\HKN N
N| N H N
369 [ ] 4112 4122 1.87
/I N
Na H
(@) /N I
MNJ%)
NN T N
370 [ j 391.2 392.2 1.94
/l N
Nao H
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O ' N\
/\IHJ\N -
N . N T N
371 [ ] 399.2 400.2 2.42
N N
HN N
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/W/‘LN P
H
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N N
s H
o IN
Nao N H N
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H NH WO 2009/ 014637 PCT/ US2008/ 008749 163 NII | H
9 (N N N38 N442.2 443.2 2.96 HS N | HN~NN 390

wolboddidexs 415.2 1.37 NH NN / O~N HN TNT&%LO(@MM@
414.2 415.2 1.32 NNN Ol H N ~N 392 CJ 417.

418.1 2.06 H 160
O I N\
Na N H N
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N
H
/N\
(@) | N\
H
375 Ny N [Nj 362.2 363.2 1.28
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Ne N H
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N N TN
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378 NIN H [N] 4171 418.1 223
N N
S N N




S N~ON Il 1 H393 NNCN 416.1 417.1 1.16 \I H
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395 419.21 420.20 0.85 ~ N ON OHNTINEN 396

419.17 420.10 1.10 N O O Wex 2009/ 014637

PCT/ US2008/ 008749 165 N OH iN 397 446,22
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MNJ%)
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OO NNEN 398 418.19 419.20 1.OON NiONNNCN

399 431.21 432.20 1.10 NI H NN OH NNEN 400
wWoAeM/A363461. 20 1.25 H N O N J WO 2009/ 014637 pCT/US2008/008749

PCT/ US2008/ 008749 166 N H N XN EN) 401 432.20 433. 10

1.10 NH HNN,,,- O N O HeN N EN) 402 418.19 419. 20
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N._-N H N
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|
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Schene-26 Conpound 405: NNN OO

Oll |

H Part A/

woi20dd/0fa¢3t BAH N N C NJ NN N (N NN N (N N pBOUS2004008749

Boc 4030 O 404 OCH3 O N Part C NYN

H (N

NN , H

405 5 OCH3 Conpound 403: 189 A 10 nL m crowave vi al

was charged with conpound 249 (100 ng, 0.17 mmol),
4-1 odopyfazol e (66 0.34 mol ), triethylamne (52
ng, 0.51 mml) etonitrile (1 pL). The mixture
was i rragifa C for 30 mnutes, then
concent r aneg nand? ied|by silica gel chromatjogr aphy
( % et hyl [ 15 aceﬁat:f clffO g i pterpedi ate 403
aﬁgglorla s~sol i d Ffwég m - {oUv254 nn%
Mass cal ¢ ed for HC22I—|2‘>I N803. 576 2; Cbserved m z:
577.2 (MW ‘\ WD 2009/ 014637 PCT/ US2p08/ 008749 | 168
Compound A.. A 10 nL m crowave vial |was charged with
compound 103 (98 ng, 0.17 (nmol),
O /N |
MN N
NN H N
390 [ j 414.2 415.2 1.37
N
H
N
"/
/N
O /N |
MmL\g
N._-N N
391 i [ j 414.2 415.2 1.32
N
H
N_
N=/
O /N |
”/\/U\N%j
=N H N
392 [ j 417.1 418.1" 2.06
N
H
S
N=/
0] /N |
NLN NS
H
393 NN [Nj 416.1 4171 1.16
C(ES A
S




4- et hoxyphenyl boroni c acid (51 ng, 0.34 nmol),
Pd(dppf)Cl2 (14 ng, 0.017 nmmol), triethylamne (52

wOo®oo/P4ésy nmol ) and nmethanol (1 nl). The m Xt Wicg/Ss2068%008749
irradiated at 120 C for 30 m nutes, then concentrated

and eluted over a short sibaca gel columm, using
ethyl acetate, affording the internmediate conpound
404. HPLC-MS tR = 1.5 n (Uv254 nml; Mass cal gul at ed
for C29H32N804: 556.|2, served mz] 557.2 (MrH). 10
Compound | 402~ Thexi di at e conmpoulind 404 was
di ssol ved | n 1Jp% THA/ gnd stirredfat room
t enper at Uref gt which tipe it was
concentr at ed| and purlil eﬁ by 15 preparative L to
afford cog d 405 M5 tR = 2.66 mn (U264 nm;
MB94 cal ¢ ated for 2 H24N803D_1.1|956. 2; 608st0/ed| m z0.90
457.2 (Mr Corrpounds 406- 408: 20|By essentiplly
t he sane slure gi ven ijn Preparative Exanpl el 405
(Part B), ounds 406-4Q8 given in|Colum 2 of Table
16 can be¢ rered from gqonmpound 100, WO 2009/D14637
PCT/ USZO()8/ 00 4 169 TABLE 16 Exact Ms HPLC Exanple
Cqunanassm tR (MtH) O H 406 NYN CNJ| 532.2
533.2 1.5%57 NN H 407 NYN CND 586. 2 5B7.2
IS5t NNBEEC—0O—

| o 3 ;

N.__=~N
395 / | 419.21 420.20 0.85

~__N

Oj/
/N |

B N

N._ =N N
396 [ ] 419.17 420.10 1.10

N
H




-OON NN NH4 08 CN586.2 587.2 1.54 NH-05 W
2009/ 014637 PCT/ US2008/ 008749 170 Conpounds 409-
wokbasoisressential |y the same procedure gi ven pdt/us2008/008749
Preparative Exanple 405 (Part B), conpounds 409-412
given in Colum 2 of Table185 can be prepared 5 from
conpound 249. TABLE 17 Exarml e Exact Ms HPLC Colum 2

mass mz| VS tR (M N[409 N N CNJ 432. 1 433, 1 2.51
OGNS ON H410NY 186.2487.2 2,46 NNHO -o
WO 2009/ 0 ,4 008749 170 NN/ rJ/ ITH
0 H
N
397 § j 446.22 44720 1.25
NH
K\’/k \
|
N _=2N N
398 [ j 418.19 419.20 1.00
N
H
N\fo
o A |
AN Y
| H
N___N N
399 [ j 431.21 432.20 1.10
& N
| H
. N
A/O
(@) /N |
x N
| H
NN N
400 / [Nj 460.23 461.20 1.25
| H
N
o” N7




411 N N (N) 486.2 487.2 2.43 H -0 Schene-27: 5

Conpound 417:

H Part A H Part

BNPart C NN NH

woNoBE462N HZN N N 412 N 1 N 413 NHBOC 414 plhitdz008/008749
I

Part DI N~ Part

E I

N~ Part F N~

I NN N~NHNNY~-NHNN ~Mséd N N |
H2N 416 417 H3CO OCH3 H3CO OCH3 10

N N 415 BOCHN -

~N /

1 N

N\

~ N C NHBCC

Compound oundN412: WO 2009/ 014637
PCT/ US20 1 2 T a flask coptaining the
conpound et hanam ne (1 g, 10.3 | nmol)
and di chl 5 ml) was added
di-tert-| n (2.25 g, 10.3 mmwol). [The
reactionjwas| sti rredﬁv%rl ght, stripped of solpent
ad@1f i nal purfie qi | i432.2@| ¢hr d88t1@yr aphy 1.10
(50: 50 Ef xane) t ifel d conpoupd 412 as g
col orl ess I'M HPLC— ttR = 1.16 mn (ELSD); [Mass
cal cul at ¢ Ir§9H15I\I302 197.1; Observed mz:|198.1
(MtH) . G d
@)
0] /N |
(\H\NJ/\P
| H
N.___N N
402 / N 418.19 419.20 1.00
| H
x N
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15

To a flask containing 4-chloro-3-nitropyridine (1 g,
6.3 mmol ) and conpound 412 (1.24 g, 6.3 mmol) in DW
wo(280v/¢ilsg37Was added sodi um hydri de (60% di spempgiTark2003/008749
mneral oil; 277 nmg, 6.9 mml). The reaction was
stirred overnight, then quenched with saturated
NaHCO3 sol ution and extracted with 15 Et OAc. The
Sclmmgesf#ibic extract was concentrated and purfied by silica
gel chromat ography (50:50 Et OAc/ Hexane) to yield
conmpound 413 as a colorless solid. HPLGMS tR = 1.55
Com{ﬂ)MZﬁé nm; Mass cal cul ated for CL4HL7NSO4:
1; Cbserved mz: 320.2 (M+H). 20 Conpound 414: A
sol ution of conpound 413 (2 g, 6.3 mml) in ethanol
(100 m_) was degassed W th bubbling Ar, then charged
d/C(ZOO nmg) and irfe under H2 (1 atm © |

The reacti dW|th bubblln N
a d ﬂ tered QEQLAZS Rondent r at i_ &2, theN |N H
act| fforded conpou 414nli :ﬁ/awaxy solid. ﬁ/
drIPLC- = 0.91 mn (UM254 n ss cal cul at ed

014H19N@g: 289.2; b yed iz 230E2 (MrH) . 30N, /
Conp@dhd 415: WO 2009/ 014637 4 8/ 008749 1 404

The conpound 2-chl oropyri m di ne-4-carboxylic acid (

ng, 2.0 mmol) was conbined with conmpound 414 (578

2.0 mol) and HATU (760 ng, 2.0 mmol) and then OCH,
di ssolved in DMF (5 nL), and [ EA (350 uL, 2.0 nmmol).

The mixture was stirred @t floom tenperature over

ni ght, then diluted w Zand 5 extracted with

Et CAc. Thepafdgani ¢ extract H/vasN concentrated and

purfied by—sttica geP(chro togr aphy (50: 50
Et OAc/ Hexane) to yi el dNconpo 415 as a yellow

solid. HPLC-M5 tR = 4 mnHELSD); Mass cal cul ated
for C19H20CI N703: 429.3; Of9erved m z: 430.9 (M+H).

10 Conmpound 416: In a 1 m crowave tube, conpound
415 (100 ng, 0.23 mmol) conbi ned with

5, 6- di net hoxyi soi ndol i ne (#42Hygy, 0.23 nmol),
triethylamne (69 ng, 0.69 nmol) and acetonitrile (2
m.). The solution was irradiated for 30 15 m nutes at
100 C, then diluted with EtOAc and filtered over a
short plug of silica gel, rinsing with EtQAc, to
afford the internedi ate conpound 416. HPLC- M5 tR =

Compélund 408i1v/254 nn); Mass cal cul ated for C24H24N8CB:
572.3; Qbserved

A 10 mL microwave vial was charged with compound 249 (100 mg, 0.17
mmol), 4-iodopyrazole (66 mg, 0.34 mmol), triethylamine (52 mg, 0.51 mmol)
and acetonitrile (1 mL). The mixture was irradiated at 120 °C for 30 minutes,
then concentrated and purified by silica gel chromatography (100% ethyl
acetate), affording intermediate 403 as a colorless solid. HPLC-MS tg = 1.63
min (UV2s4 nm); Mass calculated for C22H25INgO3: 576.2; Observed m/z: 577.2
(M+H).

N

N

=

N
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15

20

mz: 573.3 (MtH). 20 Conpound 417: The conpound 416

was dissolved in 10% TFA/DCM After stirring for 2
WwOonuY/®I4637t he reaction was concentrated and t he@T/us2008/008749

purified by preparative LC to afford conpound 417.

HPLC-M5 tR = 3.00 mn (UV234gnnm); Mass cal cul ated for

25 C24H24N803: 472.3; Qbserved nlz: 473.3 (M:H).
Cofpaunthd0418: 30 Schene-28: WO 2009/ 014637

PCT/ US2008/ 008749 174 O, ,0 r sl sl 418 Conpound

w13 et el e b R 969 & b, .17 oo
4- n#&tﬁ&ﬂﬂ?fé@@itﬁir@%f&'él?ﬂ e mpb. iwmnlol? r?g@ipk g)g?%ﬂﬁ@@, 67

0.°05 pot dassi um ace ,
mmuatp tethplantive 52 g .51 Thimoth)enet methanad §1 imlr)adhetreikture

h 100 C,_Th i
wadiiatidieet 4t Tahe o Tor R i e ctr e e chetorand BfigadPrer o
shdsifi€a g@sc&aﬁw sk Ethdl adélafed %‘ﬁ@i’dlhgttﬁ@'mtéﬁﬁédlate

purified b i 'i ca gel ~chr omat ogr aphy

cor@«am fe4al BJ.Q-MS tr =N D& op OUVzhs 425 Méssacatawyat@bfqrd

coASIERE SR T, 1150 T

Compounds 419-421: 15 By essentially the sane
procedure given in Preparative Exanple 418, conpounds
419-421 given in Columm 2 of Table 18 can be prepared.
WD 2009/ 014637 PCT/ US2008/ 008749 175 TABLE 18 Exanpl e
Exact MS HPLC Colum 2 mass nfz M5 tR

Compound 405 :

The intermediate compound 404 was dissolved in 10% TFA/DCM and stirred at
room temperature for 2 hours, at which time it was concentrated and purified by
preparative LC to afford compound 405. HPLC-MS tg = 2.66 min (UVas4 nm);
Mass calculated for C24H24NgO,: 456.2; Observed m/z: 457.2 (M+H).

Compounds 406- 408:

By essentially the same procedure given in Preparative Example 405
(Part B), compounds 406-408 given in Column 2 of Table 16 can be prepared
from compound 100.



(MtH)
woi20d9018637N- J|

B, O

419 O,B,O 261.1 262.1 2.05 S N
258.2 259.2 1.32 N N O ,0421 B 258.1 259.1 1.18
r'N 422 0") 345.16 346. 20 ptrif2008008749

420 , B110

2009/ 014637 PCT/ US2008/ 008749 176 Preparation of

conmpound 426: Schene 29 ~, @ 4 G HO |

OH O N~NN

~N "0 | o Part ANPart BN NNGC 423 424 O ,0O0
~ON HON\ I HON | Part CNfNHCN Part DN yN H
(N Boc H TABLE 16
Exact | MS HPLC
Example
Column 2 mass m/z. MS tr
(M+H)
@) | N\
/\)J\N vy
Na IN H N
406 Y [ ] 532.2 | 533.2 1.57
N
b N
\ N BOC
| N\
S
o} NS
|
YWY
Ne N TN
407 h [ 586.2 | 587.2 1.51
N\N N
\ BOC
\
(o]
—0
0 Ny
|
NJ\N o
Ne N H O
408 \Nr [ j 5862 | 5872 | 1.54
N’ N
W/ H
—0 o—




425 426 5 O P O Conpound 423: Conpound 423 has been
synthesi zed with the sane am nation condition used 10
woi20004a¢sp! e 250 started from nmet hyl 2-chl or o- $cHRIBEEI08749
pyri m dne-6- carboxylate. HPLGCM5 tR = 1.87 mn (UV254
nm; mass calculated for farorula C17HL9N305 345. 1,

observed LCM5s nfz 346.1 (M+H). 15 WO 2009/ 014637

Com(pouneiN889-048Z:49 177 Conpound 424: Conpound 423 (20
ng) was mxed with concentrated HCI (1.5 nL) and the
m xture was refluxed for 1 hour. The sol vent was

re "@9’ 893&%t¥:ﬁ|{y%8 SaMd Bidcedure BI%Lﬁrm \Fregd FQtﬁ/BCEid?ﬁple 405

crude product 424 was used in"the next step w
(Pagh), compaundsp9-#12 givemin Gpluang of FEable)JSnam be prepared
f“N%UVZSﬁngEZ' @ﬁss calcul ated for formnmula C15HL5N305
LPMPoUd249ed LCMs mz 318.1 (M+H). Corpound 425:
10 Conpound 424 was prepared using the conditions
described in exanple 251 started from conpound 424.
HPLG- M5 tR = 1.27 min (UV2541TABLERgRSS calculated for
formul a C29H35N706 577.3, observed LCVM5S mz 578.2
(MtH) . 15 Conpound 426: Conpound 426 was prepared
usi ng the sanme condition described in part B of

Schere—22—started—fromeonpognad—425r—HPEE-MEt+R—=
0.74 min (UV54 nm; nass calgl ated r fgh I
C24HANERIAT 7. 2, observed LC 178 1 2 .
Preparati on pf co ‘rém AB1: mbggns AzVO 2AI$O¢014637
PCT/ US2008/ 0p8749 178 O° ~al |~YcN N O
(M+H)
O l N\
= N Z
N IN H N
409 Y [ j 432.1 | 4331 | 2.51
N\N N
W H
I\
S
/\’)LN =
o H
Ns N N
410 b [ ] 486.2 | 487.2 | 246
N,
N N
\ H
\
(o)
—0




NNH N Cd Part ANPart BNPart CN C 42 OO0OO

427 0428 O /O9 N ONO NNH I

woR00901489% CND N N Boc
427: 5 Dichloropyrimdine (298 ng,

di ssolved in dry THE (10 nh7) with

mol

(380

was

hout

and

dri ¢d over

was
30:
yel |

cal ¢

). The nixture was cooled to 0 C

2.

~N H Part
/ 430 / 431 O O [/ OpcGarRotsndsr4o

0 ol )

DN

was

Part

Et 3N (280 uL, 2.0

and i

soi_ndol i

ne

ng, 2.
war ned t

S.
the orga

pur41f4i ed

70) to gi

ow solid
ul ated f

The E

( was afdeq to|di
NaZSO4.NAf' erH ngentr at

L Mol ) was added| The r
D room tenpergjuje and

OAc dilute
Ni CS th wat
with cgl um

e t hegyProduct
HPLCYMS t R = H 1]

si i ces@ig!
7 (311
49 mn

esul tin

the m
er, bri
on, th
487C¥C

g) as
(Uv254

DI

f l a Cl4H14Cl N302

Po1. 1,

m Xt ur

stirred| for 3

ture 10
e and
residu
Hexage
| i ght
nm; m
observed

a)

-

1T D

")
(7]

LCMp mlz 292|1 . 15 WO 2009/ 014p37
PCT/US2008/ 0087 179 Conpound 428} The cpnpound
(100 ng, 0.34 "ol Y was di ssollved in| DVE (5| nml) and
KCN (100 ng) was added. The mi xture was heated up to
150 C and stirred 5 overnight. After cooling to room
tenperature, EtOAc was added to dilute the m xture and
the organics was washed with water, brine and dried
over Na2SO4.

Scheme-27:

127

Compound 417:

H H N
.N Part A N,N PartB Ns PartC | =
@, / /
NH, NHBOC N
N
412 \_L \\__k
NHBOC 414 —NHBOC
N N N
Part D | = Part E | N Part F l =
H = N ﬂ = B ﬁ _
.N NN N NN N
N Y N N
CI \ / N \\__@ \Nr \\_@
NHBOC
415 BOCHN H,N
416 417
HsCO  OCHj HsCO  OCH,4
Compound 417

Compound 412:
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After concentration, the residue was purified wth
colum (silica gel, EtOAc/Hexane = 30:70) to give the

WOoR0eMGs37428 (69 ng) as light yellow solid. thetr@dybosions749
= 1.56 mn (U254 nm; mass calculated for fornula

C15H14N4A02 10 282.1, observed LCVS mz 283.1 (MtH).
Conpound 429: Conpound 428 (28 ng, 0.1 mmol) was m xed
with 15%Na0—|(2 m.) and the 15 m xture was heatedto

To bk e iabihe e I e e Rele O 6
mmU‘Faﬁd’chﬂldréMdeé(S@ﬁiL)%seébdéd a. tfelrd su@td.éarbaﬁéte (2 25

used in the next step without any f
g, 19u3 immokit Toe reactpinovas stired qyensght, ﬁtr(m%qf sotyentranskfinally

puriq Yl S Rl ol BB HOACIP B aR Fgnpounc

412/\@§ammssobomdt M PRLG-MSUE=Clon6lhih OfELSD; Mdwsicalsulaied for
exaggl e for making conpound 250 g enme-22). HPLC- M5

CoHleN3Oz:. 187 . 1 @bserviedvnia 198)1 (M#sld. cal cul ated for
formul a C29H35N705 561. 3, observed LCMS mz 562.2
(MtH) . Conpound 431: 30 Conpound 431 was prepared
Compound #E3sane condition described in part B of
Schenme 22 (preparation of conpound 251), starting from
conpound 430. WD 2009/ 014637 PCT/ US2008/ 008749 180

To 9k o g A5 2 A BYR RS it
412(\1&21} g, 6.3Pmapal) it DMF (30 nm)msrmhdmﬂsodimhley:hidkl(aﬂ% N
dlsperﬁqu iR mlner:!hl o% y?Sng, (IS\I 9 mmol) SI’he rea}:tlcl)\ln was s?rredO Ol
overnight, then quenched with saturated NaHCOj; solution and extracted with
EtOAc. The organic extract was concentrated and purfied by silica gel
chromatography (50:50 EtOAc/Hexane) to yield compound 413 as a colorless
solid. HPLC-MS tg = 1.55 min (UV2s54 nm); Mass calculated for C14H17N5sO4:
319.1; Observed m/z: 320.2 (M+H).

Compound 414 :

A solution of compound 413 (2 g, 6.3 mmol) in ethanol (100 mL) was degassed
with bubbling Ar, then charged with 10% Pd/C (200 mg) and stirred under H; (1
atm) for 8 hours. The reaction was purged with bubbling N> and filtered over
celite. Concentration of the reaction afforded compound 414 as a waxy solid.
HPLC-MS tr = 0.91 min (UV2s4 nm); Mass calculated for C14H1gN5O2: 289.2;
Observed m/z: 290.2 (M+H).

Compound 415 :
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O 432 10 To a solution of conmpound 6-ethylthio
pyrazi ne-2carboxilic acid (184ng, 1 mmol) in DVF (4nml)
wovwasw/@déhed HATU (1.2 equival ents). The reacti eaTnsibisroes749
was stirred at roomtenperature for 10 m nutes, and
t hen added am ne, 4-(3- 173
Am no- pyridi n-4-yl)-piperazine-1 -carboxylic acid
The eotnpouny|2- elslbmerBﬁalr@ dgarioxyli¢ acet (8 Wangn 290 manol) was

corpblpENtt YerBpalind AT (58 Eine Danmenana BA Y (185 stk

mmU!)eaﬁ&ﬁfféd GiRsONEH YA @MP?S ﬁWﬁﬁatleWGSst%fz BIAMOT The

d purification by colum chronat ograph
mlmﬁanes stigd ahceomtteinpeirature odernight dhen dﬂltmiswah ya@tedand

31000 ... 70% Vi HPLG-MB.tR = 1.25 254 nm
extfatt i an FHOAG Tt proabicextacs Wasaoricema iy pursd by
silicg§éeIr oHeoma aghg (865015t AAY HexaM® t%OQQVdC&fIﬁﬁaund 415 as a

PCT/ US2008/ 00874 181 Conpound 433:" Schene 32:

yellpwepld. HPLE WStk © GRB4 min (KLADY Massoalcutated fonv o o)

Th o (93 ng, 0.210 mmol)
C19§ﬁ@h“38@a???§%?%ﬁ£ﬁ@%ﬁf‘h n DCM (3 nL) was
stirred at roomtenperature for 30 mn and diluted
with Et OAc (100 nL). The organics were washed wth
Comppaund 436¢. ag., 20 M x 2), brine and dried over
Na2SO4. After concentratlon the crude 10 product 433
(90nmg, 93% was used in the next step directly w thout
In & 10 nhle microwaviei tabe| compblehdC4VE (ﬂﬂm@ @23mmol)vas4

corgll%gp\y\gﬁws al Cu' Bgﬁgcf)@&@% mg %mol? neﬁ‘u ?amlne (69

mg, 0.69 mmol) and acetonltrlle (2 mL). The solution was irradiated for 30
minutes at 100 °C, then diluted with EtOAc and filtered over a short plug of
silica gel, rinsing with EtOAc, to afford the intermediate compound 416. HPLC-
MS tr = 1.71 min (UVa2s4 nm); Mass calculated for C24H24NgQO3: 572.3; Observed
m/z: 573.3 (M+H).

Compound 417 :
The compound 416 was dissolved in 10% TFA/DCM. After stirring for 2 hours,
the reaction was concentrated and then purified by preparative LC to afford

compound 417. HPLC-MS tr = 3.00 min (UV2s4 nm); Mass calculated for
C24H24Ns05: 472.3; Observed m/z: 473.3 (M+H).

Compound 418:

Scheme-28:
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Compound 434: 15 Scheme 33 NONL NI OON~NO T~ \

OHNNOHNI ~NrNONHr N ON OYN/ 0 433 0/
wohsdo/A4sn! uti on of conpound PCT/US2008/008749

6- met hoxy- 2, 3-di hydro-i soi ndol - 1-one (2 equi val ents)

20 in DVMSO (1 nL) was treatiedl wth NaH (60% di spersi on

inoil, 2 equivalents) for 15 mnutes at room

tenperature. Conpound 433 (1 equival gnt) was then

added to this solution at roomtenperature and this

solution was stirred at room WO 2009/014637

PCT/ US2008/ 00874F" 182 tenperature fjor 16 hour. LCMVS

anal ysi s indica that _the reacti s conplete.
The reaction m e was quenched sat. Ammoni um
chloride (0.5 d acetonitrile g\.(ﬁm_).
Purification by Psep-LC afforded conpednd 434.

HPLC-M5 tR = 3.56 mn (U254 nm; nmas 8cal cul ated for

formula 5 C28H31N705 545. 24, observed LCMS niz 546. 2

(MrH) . Compound 435: Schene 34 Ol N fNDY O N N\~
HNANGOGCHN~N N:G 0 N) HN) O 434 435

~ N O
C°W%}ﬁ)ﬁ??$\-d 434 from prep LC was concentrated under

vacuum and the residue was dissolved in dioxane (2
m.). To this solution added 4 N HCl in dioxane (2
A 10 mL microwave vial was charged with 5-bromobenzothiazole (214 mg, 1

mmol), bis(pinacolato)diboron (381 mg, 1.5 mmol), Pd(ddpf)Cl; (40 mg, 0.05
mmol), potassium acetate (490 mg, 5 mmol) and DMSO (5 mL). The reaction
was irradiated with stirring for 30 minutes at 100 °C. The reaction was
partitioned between water and EtOAc. The organic phase was separated and
concentrated, then purified by silica gel chromatography (1:9 EtOAc/Hexane) to
yield compound 418 as a waxy solid. HPLC-MS tg = 2.01 min (ELSD); Mass
calculated for C13H16BNO2S: 261.1; Observed m/z: 262.1 (M+H).

Compounds 419-421:

By essentially the same procedure given in Preparative Example 418,

compounds 419-421 given in Column 2 of Table 18 can be prepared.



m.) and stirred for 1 hour. After the conpletion of
the reaction (LCMS 15 anal ysis), concentrated and

wo 20phius3dzzed to obtain conpound 435 as a sol i @CT/US2008/008749
HPLC-M5 tR = 0.9 min (UV254 nm; nass cal cul ated for
formul a C23H23N703 445. 19,179bserved LCMS m z 446. 2
(M+H) . Conpounds 436 and 437, listed in Table 19 bel ow
were synt hesi zed by 20TaBidBtiBally utilizing the
experimental details described for conpounds 432
t hrough 435 WD 2009/ 014637 PCT/ US2008/ 008749 183
Tabl e 19 Conpound # Structure MV LCVS M+ HPLC M5 tR
mz Ol N~ O 436 NN HN NZ 445.19 446.2 0.95 N ON

HN N _O1 ~ NXN O 437 0 / HN 475 20 476 .2 0.95 |
N O|rN HNJ |Conmpound, 438 ligted in|table R0
esserllt_:i%al ?é I s synthesized fol|lBXactg| M® 5 pHEéLiur ¢s
desdrT¥E8P®1 or conpounds thrgaﬁg 43P rougﬂgﬁég
Tablle- 20 Cofrpound WIH¥2r e W/TTRB HPL t Rl #
mz| 438 N O (M+H)
o, .0
419 B 261.1 | 262.1 2.05
S
N=/
o. .0
420 B 258.2 | 259.2 1.32
i N/
N=/
o, 0O
421 B 258.1 | 2591 | 1.18
iJ‘N
/N
jgosen
B\
S hal
422 | o) 345.16 | 346.20 | 1.10
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NNN ,:?--HHF HN JN ~ HNJ WO 2009/ 014637

PCT/ US2008/ 008749 184 Assays CHKI SPA Assay 5 An in
wovilobgia4@ssay was devel oped that utilizes recomppirn@ibos/008749

Hi s- CHK1 expressed in the bacul ovirus expression

system as an enzyne sourcetasd a biotinylated peptide

based on CDC25C as substrate (biotin-

RSGLYRSPSMPENLNRPR) . Materi al s and Reagents: 10 1)

CDC25C Ser 216 C-term Biotinyl ated peptide substrate

(25 ng), stored at -200 C, Custom Synt hesis by

e%/? RibfEUMbbaRd 42¢t | N- RSGLYRSPSMPENLNRPR 2595. 4

5?6 Hi s-CHK1 I'n House | ot P976, 235 g/mL, stored at

Scheg0928 3) D-PBS (without Cad and Mgd): d BCO

Cat.# 14190-144 15 4) SPA heads: Amersham Cat, #

SPQ0032: 500 ng/vial Add 10fjnL of D-PBS to 500(nmg of

SPA beads to make &

nmg/ nL. yStore at 4 CC

hydratlon 5). 96- Wl | te M cgopl-at e w t ) Bonded
/OWOH ard, # 20I5 '8(%177 6) \Nl/'op seal - A
Adhesive Film @ kin El ner, Cat.?#

96\Wel | Non-Bi ndi ng Wj Pol ystyr ene Pl a
CatCl # 6005177 8) MyQA »
Pronega, Cat.# V3155 25
Sigma, Cat.# A-5394 19,\ y/@sP ATP 1000- SGQO 99/rr1VbI
Amersham Cat.# AH9968 12) NaC : Fisher Scientific,
Cat . # BP358-212 13) H3PO4 85% Fi sher, Cat.#A242-500

el MQ

~N N /
PartC. Y [] Part D

N N

I=

426

Compound 423:

Compound 423 has been synthesized with the same amination condition used
in example 250 started from methyl 2-chloro-4-methoxy pyrimidne-6-
carboxylate. HPLC-MS tg = 1.87 min (UV2s4 nm); Mass calculated for formula
C17H19N305 345.1, observed LCMS m/z 346.1 (M+H).
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14) Tris-HCL pH 8.0: Bio-Wittaker, Cat. # 16-015V 30
15) Staurosporine, 100 g: CALBIOCHEM Cat. # 569397
wolBpo/dMedre Cell Culture Grade Water, 500 nli: pldsi@<2ou8/008749
Cat . # SH30529. 02 WD 2009/ 014637 PCT/ US2008/ 008749 185

Reaction M xtures: 1) Kinage7rBuffer: 50 nM Tris pH
8.0; 10 MMM 2; 1 mM DIT 2) H s-CHK1, In House Lot
CoRptiynd/M2430KDa, stored at -800 C 6 nMis required to
yield positive controls of -5,000 CPM For 1 plate 5
(100 rxn): dilute 8 L of 235 g/m- (7.83 M stock in 2
okShaa@% @Lwa-'éhh&ed'mh'?éoﬁcéﬁrd?% m@lt(wmm\%d%ﬂe
: ThIS es a final reaction concentration of
ml)@urmwas}efmga‘cr Bi murny hatsetyept pasde madielduvith Coastration

undsr PcUptand i ol itieBUgy 742 s tsef iR G s Siebopitiqut any

further EuﬂﬁcdﬂdrhaSHPB@f-K/lsftR 0B7SmiH UG53 oh); PRES LA IBTSte R

20 L/rxn. This makes a final reaction concentration
formpplas@sHsN:Qy 3ATH, pbgerviesLGMS ay2318Jo(MK).: dilute

10 L of 1 nM ATP (cold) stock and 2 .iL 15 fresh

P33-ATP (20 G ) in 5 nL Kinase Buffer. This gives a 2

.CoMpfb'Eﬁ‘\dmsd) solution; add 50 L/well to start the

reaction. Final volune is 100 L/rxn so the final
reaction concentrations will be 1 MATP (cold) and 0.2

Colpahifl 427 PRerfiR UMb Ui bautgifort o pedif gianifte 251

stagedfrom (.:6ﬁlpmg|)1d 4240 HRIOCAM Stk = BR7 \Wist{UMsES g1); tias® M

calQifgtect o KA e b pRd GG AP Dsesked hEUES MpiPaa g+ H).

Assay Final Conponent Concentration Volume CHKL 6nM
20 pl/rxn
Compound 426:

Compound 426 was prepared using the same condition described in part B of
Scheme 22, started from compound 425. HPLC-MS tr = 0.74 min (UV254 nm);
mass calculated for formula Cz4H27N704 477.2, observed LCMS m/z 478.1
(M+H).

Preparation of compound 431:

Scheme 30
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Compound 10 pl/rxn (10% DMSO) CDC25C 0. 385 pM 20

pi/rxn y33P-ATP 0.2 pC /rxn 50pl/rxn Cold ATP Stop
wos0bdstuesr 100 pi/rxn* SPA beads 0.5 ng/rxn 2@QT/US2008/008749

pl/rxn** * Total reaction volunme for assay.** Final

reaction volunme at term natiygn of reaction (after

addition of stop solution). 5 1) Dilute conmpounds to

desired concentrations in water/10% DVSO - this wll

give a final centration gfNL%in the rxn. \C’)ko
Di spense 10 L/r appropri at l1s. Add 10 L Q)(O/

Siti ve CHKlQ%S_SCjAT andpaggat i ve
Qr ]_g%&on ontr N.T
P

Jhaw enzyme .on i g
N dilute enzy t/o proper concentrAtion in kinase

buffer (see Re n Mxtures) a I spense 20 pL ¢
Chach wel I . 3) t he Bioti nyl afNed substrate on i
and dilute in kfnage buffer (segy on M xtureg).
Add 20 L/well eXcept 420 negative \cohtro wells. &P
Instead, add 20 L Kinase Buffer to these wells. 4)
Dilute ATP (cold) and P33-ATP in kinase buffer (see
Reaction M xtures). 15 Add 50 L/well to start the
reaction. 5) Allowthe reaction to run for 2 hourgNat
roomtenperature. 6)o St eaction by addi pg J00 I\d

t he SPA beads/sta | Uy (see Reacti XTNIT €
and | eave to infgubatelforl 15 mi nutes beszrrhar'i}e

7) PlRakDa bl an ckar /B fiPlarteE platelinto tﬁ g
vacuunTfitter deyi ce 20l (Packard pl ate harVsster) d
aspirate 200 nL er thﬁ‘bugh to wet the stem 8)

Take out the bl and put in the Packar y'lter
pl ate. WO 2009/ 3430PCT/ US2008/ 008749 9f
Aspirate the reac onthroughthefllteroplad)e 10)
Wash: 200 nL efh Rash; IX with 2MNaCl; 1 X with 2M

NaCl/ 1% H3PO4

Compound 427:

Dichloropyrimidine (298 mg, 2.0 mmol) was dissolved in dry THF (10 mL) with
EtsN (280 uL, 2.0 mmol). The mixture was cooled to 0 °C, and isoindoline (380
mg, 2.1 mmol) was added. The resulting mixture was warmed to room
temperature and stirred for 3 hours. The EtOAc was added to dilute the mixture
and the organics was washed with water, brine and dried over Na,SO,. After
concentration, the residue was purified with column (silica gel, EtOAc/Hexane =
30:70) to give the product 427 (311 mg) as light yellow solid. HPLC-MS tr =
1.49 min (UV2s4 nm); mass calculated for formula C14H14CIN3O2 291.1, observed
LCMS m/z 292.1 (M+H).
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11) Allow filter plate to dry 15 mn. 5 12) Put
TopSeal - A adhesive on top of filter plate. 13) Run

wofdobd/@eap! ate in Top Count Settings: Data modecT@R¥os/08749
Radi o nuclide: Manual SPA: P33 Scintillator: Lig/plast

10 Energy Range: Low | C50 BEITERM NATI ONS:
Dose-response curves were plotted frominhibition
Conppourgb428at ed, each in duplicate, from8 point serial
dilutions of inhibitory conpounds. Concentration of
compound was pl otted agai nst % ki nase activity,

Thé ébﬁlkbbﬁh& A2ty(1 @B'\‘h@f 0.BugARRS) \ﬁégﬂﬁé%l\ﬂ;‘dvlhm% rﬁEMaﬁé

untreat ed sanpl e 15 To generate 1 C50 val ues,
KCHdd @Orrng)owas @ddedVEbe\mw(taJrewms heateddip to 850 s@@i@aﬁttﬂred

d d

oveR T At PGS Moo BmnfaES. ERIA REERIESS diute the
mixBASAHMHBLErgeRINE W& NaEhSd iicvhterEbr@s apbtRd dvdlr Na,SO,.
pVL1393 (Pharm ngen, La Jolla, Cal i f or ni a) by PCR

Afte aancentration thegasisiuesvas puritiedwithrasdurandsiliea gehe
Etd)&@/ﬁ%x&%él‘ é@'mf %ubg tﬁ‘é ?8&@&%“428‘ étrhggag ngﬂ g&@gﬁ%nd

resin. expr e ST ppr

HPOOHASWRS= tl56mamh (UV A, Mhﬁ&% cab(yulé‘@‘a forférnula € 1sH14N4O2
addi tion of a haemagl uti ni n epitope tag at the carboxy

2821, eksafved [ Cia m/e Iﬁ% H)The expressed protein was
approxi mately 34kDa in SI ze. ENZYME PRODUCTI ON:
Reconbi nant bacul ovi ruses expressing cyclin E and

Cofdpéundk429co-i nfected into SF9 cells at an equal
multiplicity of infection (MJ=5), for 48 hrs. Cells
wer e harvested by centrifugation at 1000 RPM for 10 30

Cor‘ﬁbBHﬁG%%t(bBrinQed) '1 %ﬁmdlywsg nfiRed Qﬁthf %%%a@l—!w ®8) hAd the

five times the pellet volunme of lysis buf
mixturetveas hag tasi(lnwleﬁux angdistigred, for dhaursiaiter qodMnngcmom

RN AALEAORE A e o
coll@@fe@ﬁﬁiﬂ) flltréhbﬁaérﬁﬁué!&i  SeUied @YD Rithd G0y ﬂ?ﬂv‘lefr %nﬁ@anon.

m nutes and the supernatant retained. 5nl of nickel

HPbeddS teFofa 76rmein (U\rss of); Brasscealcwategdlios farsyna EirsdeO4
t n GrbH, German
301} Bsssfed VS e 2.2 96 V)

Compound 430:

Compound 430 was prepared with the same condition described in the
example for making compound 250 (Scheme-22) . HPLC-MS tg = 1.22 min
(UV2s4 nm); mass calculated for formula C,9H35N;05 561.3, observed LCMS m/z
562.2 (M+H).

Compound 431:

Compound 431 was prepared using the same condition described in part B of

Scheme 22 (preparation of compound 251), starting from compound 430.
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5 bacul ovirus supernatant to a final concentration of
20mM then incubated with the nickel beads for 45
woHomsiags7at 4 C. Proteins were eluted with | ygicgiNbdspingz4o
cont ai ni ng 250nMM i m dazol e. Eluate was dial yzed
overnight in 2 liters of kipmse buffer containing
50nmM Tris pH 8.0, 1 nMDTT, 10nmM MyCl 2, 100M sodi um
HPDOCtM6va na@.é'ﬁenﬁr&(dJ\Z%ﬂ/q,,g); vymﬁa&:/lﬂfmar \f@fﬁnCDKztﬂh @L2H,INYO;
al i quots - .10 1n Vitro clin Ki nase
461%5%5%$L9@W%-%&%ﬁ'ﬁssays were perforned in
| ow protein binding 96- well plates (Corning Inc,
Corni ng, New York). Enzynme was diluted to a final
concentration of 50 g/nL in kinase buffer containing
50mM. Tri H8 0 10 15 nvM MdA 2,1 nM DTT, and 0.1 nM
Pre?@&%ﬂ?(ﬂ%ﬁ%vﬂﬂﬁagt‘&ime substrate used in these
reactions was a biotinylated peptide derived from
Hi stone HL (from Anersham UK). The substrate was
Schem@dd on ice and diluted to 2 Min kinase buffer.
Conpounds were diluted in 10% DMSO to desirable
concentrations. For each kinase reaction, 20 L of the
50 g/ nL enzyne 20 sol uti,\pn (1 g of enzyne) an N\O | of
the 2 Msubstrate sol ufr o were m xed, then|conpi ned
with 10 L of diluted pggﬂundin each wett™d iﬁfo
testily. The kinadkNreaction was started by a’édimt'\j on
)

_~of RO A ofog MATP and NI p. G—of—33P-ATP (fro
Avrer $hanj| UK). The reaftign was allowed t un
UTNE-
byt

tar =
hour at Oroom t enperat The reaction wa tﬁEEEU by
addi ng 200 pL of staq fer 25 contai ning Y

Triton X-100, 1 nM"ATE) 56M EDTA, and 5 ny/

streptavi di ne coated SPA beads (from Aner shafy U3 for

15 m nutes. The SPA beads were then captured onto a

96-well G-/ B filter plate (Packard/ Perkin Elnmer Life
To ssobnioas)f apgnprund Gidthythiapyranine-2cadioxilicracid (834mg,

Pack P ' El ' ' €S, - ific.
1o (B Pas Al £ by 6.4 SR Vatebtsyo TBe HRECHan fixture
wad\bfirfed Wt Pifeh téMpBratite forwd Minditdd, Nafd theintddded’amine, 4-%3—

phosphoric acid. WO 2009/ 014637 PCT/ US2008/ 008749 18

Amineepyrigindai-Pirerazigral -caeoxytie AcCEash Wyl @8tPh(338.6 mg, 1.2
e 2R e bop LT LB e otk e

waETrEMatNdriiempbestare fos fQniscurs UThe seadtion pibxatteedtasr om
inhibjtjon, data generated, each in duplicate, from8

conggiratedeiRdar VACCU and RMTicaHPBPY seursN corpmatrgsaphy (SiO2,
Heggitég@m Atdiafe) Afor Q8P EHRHOIRT 43204 §LoRETBIGhg T bvNGERY).

HPLC-MS {R = 1.25 min (UV254 nm); mass calculated for formula
C21H28N603S 444.19, observed LCMS m/z 445.15 (M+H).



cal cul ated by CPM of treated sanpl es divided by CPM of

untreated sanples. To generate | C50 val ues, the
wodbesgsiaesponse curves were then fitted to a lcantascd/oos749

si gnoi dal curve and | C50 val ues were derived by

nonl i near regression analysis. 10 MEKI Kinase Assay

Full -1 ength active phosphoryl ated MEK1 was expressed
CompouneP43di sti di ne tagged protein (Hi s6- MEKL) by

3 bacul gyi rus infection of H-Five cells 15 co-infected
c 32: bacul ovi r us expressi ng untagged constitutively

active Raf-1. Several mlligranms of active H s6- MEK1
was then purified by Ni-NTA affinity chrorratography
foII d by gel filtration chromatogr ' Full-length
catalytically inactive ERKZKR | ch had the
l\%@ubdomﬂl n Il nutated to ne s used
Nsubktrate. ERK2KR was expr essedofrom
pET32aHﬂN RTG induced BL21 D3 E. coli as al l
bi,oti nyl a@6x hi stidine and thi @ﬁ\é
,not n and purified by N -NT
cgro ofir aphy foll owed by Mono Qi oR \ﬁ«x
chr\[ﬁ ography. Kinase reactions were perfor msd in

dupbi cate in a 96-well plate, 33 L per vvel 433t 25 C
for 15 mns, and consisted of 20 nM Hi s6- MEK1, 2 pM
ERK2KR, 2 M ATP, 10 25 pG /L [y-33P]-ATP, 10 mM Myd 2,

Th&nﬁb&%é%mdmbahn@ a32qe3 rag, "V amdh ad mFEPBA (81 mgb>77%,
%o DMSO _and test conpounds ranging from20 M down to

1.1 @nmel)an%/Ir{&g@L} waststiged atepemstemprratuss fandd mia anek
iy pAlEOAR 0 AL ford RBRATLIFRAACO: Gt
aq.,20; mlecsz_)t brinélang dRKPEFRONasS Qg . Aftdrrcomgentration,abeicvudey
o ol ISl s
purﬁbLoﬁqIIPLG -edi Q@SOr@nneg}\Y fé%ﬁoW%r?nula

hree tines |Itrat|on W|th0
C21blaghth64$h 460 9a©|b6ef\®|dl OIS toyz 466 2/(-B9D9/ 014637

PCT/ US2008/ 008749 190 washes with 100% et hanol and
air dried. 50 L of scintillation cocktail was added
Comporid 4yl | and 33P incorporated into ERK2KR was
detected using a Willac Mcrobeta 1450 JET

15  SchameBd| | ati on counter. Percentage inhibition, |C50
and H |l slope values were cal cul ated using
Act i vi tyBase software. 5

/[ jY ) /[NjY
NH \ NN
HN (o) HN B
I) - @

0 oy
o I OYN

o 433 O\F 434

A solution of compound 6-methoxy-2,3-dihydro-isoindol-1-one (2 equivalents)
20 in DMSO (1 mL) was treated with NaH (60% dispersion in oil, 2 equivalents) for
15 minutes at room temperature. Compound 433 (1 equivalent) was then

added to this solution at room temperature and this solution was stirred at room
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General Procedure for MEK1L TdF Assays 1 M protein was

m xed with m cronolar concentrations (usually 1-50 M
wodhow@agunds in 20 | of assay buffer (25 nM HeRRS2008108749

7.4, 300 MM NaCl, 1 nM DTT, 2% DMSO, Sypro Orange 5x)

in a white 96-well PCR pl atg2z 10 The plate is seal ed

by clear strips and placed in a thernocycler (Chrono4,
tempieoRact forMtehdliuCGMS ema@silmtrmimated Hsatdhe reactidrovad at

corgBletga g el rFiuEe vas GUATTENGR WAL Spt. AfBEERIE (hiorde
(0.55418) Bl dcRtéhifiH (95 HLS. RLiricalibAGyPrapil € Wo?@edj%l'n\ﬁ%und

val ues. Kd val ues "have an error
434oﬂ'| PLE&D%& e =t>H56 mler(Uélzsut i )ITEAISS tcalmdsateﬂafop;ommsa

han I n [, 1dl Assays Aurora
Cza%&?%%? (gbs,éiy?ﬂé.glllg @%‘{%?M E'Erfor med in | ow

protein binding 384-well plates (Corning Inc). Al

reagents were thawed on ice. Test conpounds were 20
Complounsti43%: 100% DVSO t o desirabl e concentrations. Each
Sct{e?ﬁlg?f)n consisted of 8 nMenzyne (Aurora A Upstate

4-511), 100 nM Tanr a- PKAti de (Mol ecul ar
Devi ces, S5TAVRA- GRTGRRNSI COOH ), 25 M ATP (Roche), 1
nmM DTT (Pi erce), and kinase buffer (10 MM Tris, 10 nM

Md 2, 0. 0W 9% Tween 20). For each reaction, 44 | Nx
nidy TAVRA PKAtide, ATP, DTT and 25 Ki ase/l )

e cofSined with 1 pl diluted conpadndy” THG “F°
% react i s started by the a% Voot 5 |
d ed enzyme. JfheNreaction was al | oned dhe=/run for 2 j@"
hour s at r/%om ature. The reaction was stoppe N FZ
addi ng MAP beads (1:400 beads in progremv:H
(94. 7% A: 5.3%buffer B) 1X buffer
NadCl ). a3addi tional 2 hours, fluorescent 435
pol ari zatl was 30 nmeasured using an Anal yst AD

(Mol ecul ar 'devi ces). WO 2009/ 014637 PCT/ US2008/ 008749
191 Aurora B Assay Aurora A kinase assays were

Cor?éoﬂﬂa 8 th (ﬂS] p‘?%? Fﬂ@tv@ééqcé’déé‘?ﬁﬂége@ﬁﬁdé\ﬁvécuu% ah8%he residue

reagents were thawed on
was(]dlspolvedsn wanane (d!l mu). eﬂfmthsﬁbﬂl%olﬂ\@@i&dﬂdéki@labbmxane (2

con io ctlon onS| ted of
mLE88S Shredipel Bowr Alter S sempIel oS S ctnsgalts
ana]5_yﬁ_§?§ acgﬂﬁ%ﬂtﬂﬁed C’:MB' Ggll'nﬁ ecPR)’bSt%fn comﬁound 435 as a solid.
50 M ATP (Roc
HPLC-MS tR = O 9 m|n (UV254 nm); Mass calculated for formula C23H23N;0;

445.19, observed LCMS m/z 446.2 (M+H).

Compounds 436 and 437, listed in Table 19 below were synthesized by
essentially utilizing the experimental details described for compounds 432
through 435



mM DTT (Pierce), and kinase buffer (10 mM Tris, 10 nM

MyCi 2, 0.01% Tween 20). For each reaction, 14 |
woom/@is6s7Ng TAVRA- PKAt i de, ATP, DIT and 10 ki ®03aIS2008/008749

buf fer were conbined with 1 | diluted conmpound. The

ki nase reaction was startggzby the addition of 5

di luted enzyne. The reaction was allowed to run for 2

hours at room tenperat urFablh¢9r eacti on was stopped by

adding 60 | | MAP beads (1:400 beads in progressive

(94 7% buffer A 5.3%buffer B) 1 X buffer, 24 nM

After onal 2 fou o + P
Comdwa” Zlati on Wagﬁ_glgE ?reasur ed usi Wan Agg yst’ﬁw-l\D HPLC MS tr
(Nblecular devices). |C50 Deferm natilons m/z

Dose-rdsponse curves were nlofltad fram i nhibiti om
A i VU'IU\J o uaft VT VU T o r.’_| A~ A" LA AY | T T T T LILILELEL N LY | I

D
+

D

=T

generatled each in duplicate, |from 8-point seria
di lutigns of test wonpounds Concentration of 20

conmpound manpIo agai nst ki nase agtivity,
cal cul at ed b g Of | uor ¢scent pol ari zation| To

4Péner atle al ues the dose4désingeldb2 ves \Wwxe5
then fift 0 a staHy gmoi dal cdrve and | C50

val ues € derlve Ilnear regressi on analysis.
The conﬁ&ynds of t resent invention have Chkl|l C50

val ues |rangi ng 254 m about |1 nM to|about 50 M|or
hi gher,| Chk2 1 C50 val ues ranging from| about 0.8|Mto

about 50 M or higher, CDK2 IC%0 val ueg rangi ng fnom
about |2.3 pMto abQut 50 Mon higher, and Chkl EC50

val ues |rangi ngRfr bout 0.15 pMtojabout 1.5 M or
Ot he present ijnvention can be

hi gher.| The ca
qsyef ul [or ati ng o n. 30 pr evere.pog |a4pe.ol | fer at(. g6
0 as cancer thautoinnune di sease; a

di sease¢, -s
viral disegse; a fu?ga ase; a neurol ogical or
neur odelgenex ati ve HN der (e.9., Al zheiner's dijsease
or Parklinson's disea ;oarthrpitis; inflammation] an

WD 2009/ 014637 PCT/ US2008/ 008749 192 )ischemic imjury;

an anti-proliferative disorder (e.g., ocular

ot B e o 4R e BT 4 Th2SEh Bt e

5 pro@éé%@‘ﬂe%chbéétiﬁ\‘@? @om{)o@ﬂﬂ‘s MhDught43thedugh 4Bsast one
conpound of present invention include, but are not

limted to, those disclosed in U S Patent No. 5
6,413,974, which is inciégprabed by reference herein.
The conpounds of the pr 'nvention have

phar macol ogi cal properties. |In one enbodi nent, the

present conmpounds (i.e.those of Formil a
Compound Structure MW | LCMS MH" | HPLC MS t
# m/z
438
N
o) AN
QL
N N N
H H
F HN | N
‘/\N =
HN\)
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1-VI) can be inhibitors, regulators or nodul ators of
protein kinases. Accordingly, the present conpounds
woRoey/eaeful for treating or preventing 10 di seagas2edsthos749
di sorders related to the activity of one or nore
protein kinases. Non-limtigng exanpl es of protein
ki nases that can be inhibited, regulated or nodul ated
by the conpounds of the present invention include
cycl i n-dependent ki nases (CDKs) such as CDK1l, CDK2,
CDK3, CDK4, CDK5, CDK6 and CDK7, CDK8; aurora kinases
As%’@ as Aurora-A, Aurora-B and Aurora-C, mtogen 15
acttvated protein kinase (MAPK/ ERK); glycogen synthase
ki nase 3 (GSK3beta);CHKNESPAiAssay, such as c- Met;

0 T i AERM g R e Bty Pk
expre§sdd the. bé&ﬂo%‘@pﬁesﬁ@ﬁ@yéﬂéﬁ%% anEARm&BEIrcashd a

HER4), the insulin fam |y (including, "for exanple,

biolimdated pemtiderbased oraﬁ?dD¢26@e)as substratetbiotinsubf ami | y
npl e, PDGF- al pha and beta
RS?&?&)$€§%§%@QB®@ kit and FLK-11), the FLK family

Maeré addrR]aa cPits: exanpl e, kinase insert donmain
ecept or etal |iver kinase-1 (FLK-1), fetal

1) 16065k ﬁarsai o tEer Ebotlaul@t%@epﬁ% subsigatey(R4ngk stored at

200 3 850n Syhingkis by BeseRicresgnelirg. bl ok, " abl
RSéW?@SPéWE‘N@NRMQsé% Mpgk, and 25 LIMK; and growth

factor Teceptor tyrosine kinases such as VEG-- R2,

2) AEE-CHK1TRHoudd lok POZees38nd/mbestorée® at Bod @r esent
3) éh.!r‘lgaounds can be useful for inhibiti ng oncogenes t hat

&R (withoytr Gatl and Ma&isGIBEA, | Cat.#i14d 98xtbl es of

0 [ u ent
4) A R RRR SHAD, oF 8 #SP b0z B IS gl event i ng a
pr oAdd @0ahL \of D} PBSaee500 HgJGI $RPA beadetambks adkorking
proliferative di seases that can be treated or
pr esanteetration of §0myginol t Boner &sEREC. nisdwnithin 2 weeteafter
but e,.not WO 2009/ 014637 PCT/ US2008/ 008749 193
| | rﬁ'x@&at% cancer, atherosclerosis, arthritis,

5) RN ABIVitei MicRRb I Fith leldﬁa@arawé fn*a:srosﬂa%kaﬁﬁl hger m
and cirrhosis of the liver. Due to the key role of

60Q§DR§|n the regul ation of cellular proliferation in

) 25550 pBelLbOhEs 8ty Fer R ERITT el B oy
7) d;esweﬂ éNcm-Bﬂﬁﬁrsg WiithPbRatyens PadtaoCaminge! Cat.ar 6005177
proliferation g@sgbenl gn prostate hyperplasia,

8) f"é@@lz ﬁ'g@éer{%ﬁd‘f ®ol yposi s,
9) DTT: Promega, Cat.# V3155

10) ATP, stored at 4 0C: Sigma, Cat.# A-5394

11) y33P-ATP, 1000-3000 Ci/mMol: Amersham, Cat.# AH9968
12) NaCl: Fisher Scientific, Cat.# BP358-212
13) H3zPO4 85% Fisher, Cat.#A242-500

14) Tris-HCL pH 8.0: Bio-Whittaker, Cat. # 16-015V
15) Staurosporine, 100 ug: CALBIOCHEM, Cat. # 569397
16) Hypure Cell Culture Grade Water, 500 mL: HyClone, Cat.# SH30529.02
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neur o-fi bromat osi s, atherosclerosis, pul nonary

fibrosis, arthritis, psoriasis, glonerulonephritis,
woree@angsi s foll owi ng angi opl asty or vascul ar pggn@26i8/008749

hypertrophi c scar formation, inflamuatory bowel

di sease, transplantation 1G8sejecti on, endotoxic

shock, and fungal infections. The present conpounds
ReaetioraMbédutes: usef ul in the treatnment of Alzhelner's

G T ﬁlélsptrﬁép@hﬁsﬂfﬁﬁﬂacgf g, o
2) 5%&?9‘?’353 bt BpaRe b Pt qogﬁa\,r;gérggﬁ%t.gpefwounds

r espANGR reguirb@itd qnild Ipasnwéafdnﬁb}s & ~31008ICRIVS Rsesplate
The fresent co ounds, as nodul ators of apoptosis,

(10@irxn): isutes@ b 0 26& he/ml: £683uMd) ¥pck im2enl KimrsaBufigr. This

mafs 8,5 AERGR: Rod 2B g BekBE i i reptton )

corlt@hRatibh 66 ixVi rus, Epstein- Barr virus, Sindbis
virus and adenovirus), prevention of AIDS devel opnment

3) iGDERGG Bi‘oaoylatbe@pephm vi dual s, autoi nmune di seases

(including but not limted to system c | upus
er y@Mﬁe@13§Q§C taut B1aHmknS85edyihstogk andriteta ahr@2oI¢+ iFor 1

ol GRS ot PGP BB SR KinbSY Bter
Thlg‘b‘lVé%d@QWﬁ‘M' s dA8Q 2GS . nﬁﬁng%%sbé”ﬁnaprteéchﬂht ed

Al zhei mer" s di sease, 'AIDS-related denenti a,
con%enkahennﬁ§86nﬂéase anmyotrophic lateral sclerosis, 25
4 d@fb i,L,tis pigmentosa, spinal nuscul ar atrophy and

) Ki ar degenerati on), nmyel odyspl asti c syndrones,
apl Bt § Pleﬁ@?f@@rxd)s‘?ﬂl%fﬁ S0l &Y i 209 R dbtRand 2 L
myocardi al i'nfarct’ions oke and reperfusion injury,

freshr PBSATTR €20 patihieroattl lémseﬂBuftemx iTiis gides en2 QM AlTEofoold)

related |iver di seases, hematol ogi cal disease
solmlcrrmaqi@ii 5Q ublyvelhior startithe ggaetion: Hripal YoluREnis Oemd-/rxn so the

B diosCoieemBliang valt PR nEH AT Tcdli BRI s RibAE

5) Stop@WILRSH:S and arthrltls) asplrln sen5|t|ve
rhinosinusitis, cystic fibrosis, tlsle scl erosi s,

ki dney di E@aé@at@r@ddﬁm:é@ anaWastJJ (D33! 1% H3POy)
PCT/ US2008/ 008749 194 The present conpounds, as
D 1mhiGA bead sbimy (RO TisAddd00midwellt e the |evel of

[ synthesis. These agents woul d
6) tc\&lgﬁﬁfbg'ﬁg EIAZM%Q?A in the treatnent of viral
7) leQﬁ'bLﬂéSZ(QMNﬁEI”G"/bH%P@A{ limted to HV, hunman

papi | | ona virus, herpesvirus, poxvirus, Epstein-Barr
virus, Sindbis virus 5 and adenovirus).
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The present conpounds may al so act as inhibitors of

ot her protein kinases, e.g., protein kinase C, her2,
worabo/cha63WEKL, MAP ki nase, EGF receptor, PDGFprgagpico0s749

| G- receptor, P13 kinase, weel kinase, Src, Abl and

thus be effective in the tgeatnent of di seases

associated with other protein kinases. 10 Accordingly,
AssayePragpdate:of this invention is a nethod for treating

a disease or dijsorder in a patjent, wherein the

di sease Assagi sor|der | Fiaslsociatpd w th one or nore

pr ot ei Gompaneds.| t Heoneentratiowonpr i ¥élemeadm ni stering

to the atient |a therapeutical|y effective anount of

at | ea¥t¥Ine conpouRd’of the pfederthnvention, or a

phar mecevpowd | Y} accept abl e sal |, éollvate, ester or 15

pr odr ugos basepf .| 1 n"a specific pndBH/PBnt, the

compounds of thg present inventjon can be useful in

t he t reé@€28ht or| pred8huMon of p ¢AmM/epy of cancers

and neEaglaees t!ﬁeb_%ﬁjovninncl ud ngolg% not limted
g: qane hcl udi ng

to) theold@POW N I'noma, | that of the
bl adder;,—breast;[ cot o, kidney,{tiver,—tung, including
small cell lung|cancer, 20 non-gnmall cell |ung cancer,

head &8tdp sekukiongsophagus, gal | bIﬁ@Q,g;m*ovar Y,
pancr 68 beadsmagh, 0demgirxy t hyrpi d, prostate, and
ski n, Tnctoudimgsquanous——cet ar-ctnome;
hemat opoi etic tynors of | ynphoi(d2p0pteme; i ncl udi ng
| eukem a, acutq |ynphocytic |eukem a, chronic
| ynphocytic | eukem a, acute |ynphoblastic |eukem a,
* T@atesgiaction vphune forrassayt T Aigalpraation volugie attenyinstiomef

non Hodagki ns h . hairy cell |ynphoma, mantle
rea té?’? éﬁﬁﬁ?ﬁ’g’ﬁﬁm Qé%gﬁéﬁ'ogﬂd Burkett's |ynphong;
1) IGiltké epripdiunds itd ke @ lcoRyehtPatibrld iReAater/ 1098 DMBOY this will
acute and chroni c nyel ogenous | eukem as,

giverpdinatiDS Quancestration vk 15n i thermsny dlisesnse:10 elkunita;
PR Bt OGai b 0% FHED orPiaiia B FOEREEsC e
andPRéd Ve (@HKEFAPEDRYidiol ensncl uding brain tunmors

such as an astrocytonm, a neurobl astoma, a glioma
2) (Thavhenzyrgeiondcast ditute ranzynfestonmrpper canceritrationdndkinased

WATATL I T T e
3) A% M%ﬁnﬁ@ﬁ&%@&%t@ Qﬁl?iéig andSIuRe HRINLSS Wikfer (see

kerat octanthoma, thyroid follicular cancer an
ReatiipodVixtureaj.cAdd .20 [lievelireecept tocoegativedsordrad wedlsf hstead,
for treatin rimary and/ or netastatic tunors. The

addQ gk AtinasmpuREY MBPeN QS be useful in the
4) BIGEORTBYEN) GAdP33-ATP in kinase buffer (see Reaction Mixtures).

Add 50 ul/well to start the reaction.

5) Allow the reaction to run for 2 hours at room temperature.

6) Stop reaction by adding 100 pL of the SPA beads/stop solution (see
Reaction Mixtures) and leave to incubate for 15 minutes before harvest
7) Place a blank Packard GF/B filter plate into the vacuum filter device

(Packard plate harvester) and aspirate 200 mL water through to wet the
system.

8) Take out the blank and put in the Packard GF/B filter plate.
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5 cancer. Chenoprevention is defined as inhibiting the
devel opnent of invasive cancer by either blocking the
wo Mbd/e@édzng nut ageni ¢ event or by bl ocking thect/us2008/008749

progression of pre-malignant cells that have already

suffered an insult or inhitrting tunor rel apse. The

present conpounds nmay al so be useful in inhibiting
9) tAspirate e eeagitiogdhenigh thedilieetpsteasi s. The conpounds

o Wit o TGRS AREL o B B
HappyYh one or nore separate anticancer treatnents such

as radiation therapy, and/or at |east one anticancer
11)agdlow filtérfatento dnyots iive. present conpounds. The

C ngs of the present 15 invention can be present
12); %%M‘%%@%@%V%ﬁﬁtoﬁgtﬂﬁﬁrB'ﬁfﬁ?-cancer agent or in
13)5Wﬂ&&' Q@Igerr@btoglmAnot her aspect of the present

[ t ho

invention Is a of treating one or nore

di Setlings: assobDate mbdet t EPMcycl i n dependent ki nase,

conpri si ng m,hi stering,to ient in need of such

treatment an ﬁG'L?nrt’“‘g'ldea ?P‘é"t‘a] %&ggﬁpound, which is a

conpound of Fggiplidtol- Mq/piast @ phar maceuti cal Iy

acceptable salt, solvate, ester, prodrug or

st er eoi soner [EnergydRangeidLaw anount of at |east one
1o REXERGHTRTIEN: ' B5p3 TR ENn e SHfven veis et from inhibition
dat& Qeperdted, eddteiredplidate FraHE Soiff séma dilutishs of MRSt

and the second corrpound result in a therapeutic

corapounds. Gensgrriration efi sinexhwes pisttediagaingh kinase activity,
ool QAo EEA O Peaic PR IGR Pl SRR AT Sarmples.

To genpate iS5 0faludd) ¢the desentspovetuross were uben fisteatd at i c
agents, c toxi c agents (such as for exanple, but )
stapgard, sigyp pe,rvqwg 1Gr0 § verexderivad by meplingar regression

ané@ggjatin or doxorubicin)); taxanes (e.g. taxotere
taxol ); topoisonerase Il inhibitors (such 30 as
et oposi de or teniposide); topoisonerase | inhibitors
(such as irinotecan (otg“éi;§%36%, canptostar, or
topotecan); tubulin in i gents (such as
pacl it axel , docetaxel or the epothilones); hornona
BAGULENARUS CGONSTRMEGLIG - Gurimbovas glened into pVL1393

erRHFRRRE BRS Al W s

=

anti - tes (suc
resieieh @t thee aatim)-teratikzl end talkaye pusfi¢atiochomsickel resin. The

t | omi.de ( TEMODARTM  f S i.ng- Pl h, .
exp&%%%éfg?):{gdﬂ ?Nafgeﬂppr\%ﬁpﬂt’elmé%%%f E)iﬁ%él a/as c?gr('?ed into pVL1393
by PCR, with the addition of a haemaglutinin epitope tag at the carboxy-
terminal end (YDVPDYAS). The expressed protein was approximately 34kDa in

size.

ENZYME PRODUCTION: Recombinant baculoviruses expressing cyclin E and
CDK2 were co-infected into SF9 cells at an equal multiplicity of infection
(MOI=5), for 48 hrs. Cells were harvested by centrifugation at 1000 RPM for 10
minutes, then pellets lysed on ice for 30 minutes in five times the pellet volume
of lysis buffer containing 50mM Tris pH 8.0, 150mM NaCl, 1% NP40, 1mM
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cycl ophospham de); Farnesyl protein transferase
inhibitors (such as, 5 SARASARTM 4-[2-[4-[(11
woRbes0136s7di br ono- 8- chl or o- 6, 11-di hydr o- 5H PCT/US2008/008749
benzo[ 5, 6] cycl ohept a[ 1, 2-b] pyri di n-11-yl -]-1-pi peridin
yl]-2-oxoehtyl]-1- piperiditegcar boxam de, or SCH 66336
from Scheri ng- Pl ough Corporation, Kenilworth, New
D'l“.llamiqy))teasepnhmmrsb(R@m Biagrmitics GrnlEHi;LMbﬁ?)héernGermany).

Ph j 78,123 f
VA BETE EPUmCPBIAl I RPMSfor 1o RiiiEs endgha supgmatont
rete\Méa eﬁmu%? nitkdl beBds N%Woﬂ\erlwaf srﬂ.b/@eﬁ’é)%&% washed three

far nesE/ pr ot ein transferase inhibitor from
S-

times irslysis-buftar{QirgernGnivldr Geosanyk dnidazple westasided tndhe

0aq FRIE yebitRnt 14 8 BERLE iR i Heringgteyt wit

theTﬁémb@aGEWek miAgesiathi’lg t PrétbinsANerdeiditeRbwith lydisbhffer
, GLEEVECTM (C-abl kinase inhibitor from
cor&wm 2§0rm

iridazelee Buatawas diglyzedipyeimight iRgd liters of kinase

oo B R SV BEBH ST s O BIUGk, afEflaggium

ortf/ARakAR £1.998% oORERT ErlHe whe'BA!n LglaRYat -70eC.

|na 1 ONS; ase CcoO rons; “ara- C,
adrl anyci n, cyt oxan, and gentitabine. O her useful

"inited to Gk EychOGIGRKE Kinssedssare. =
| f Oé{/ﬂlﬁ @R)Dﬂ&?'k%eaébsagg C\f@ét@iﬁ%@r}ned iRl IB\Q/tHrBfE?ﬁ‘ binding 96-

Trie enenel am ne mycin, cytox
welCplates é(ExDrnmg KrCL Cloaniqg) Nfemo\foﬂif)nEymnéMas dlg;ted to a final

conEepRHaN 6L B HE T IreASE bulfarSantangg, 5 fsrhﬁﬁiﬁftpﬂ%-gmm
mMESRRT, § W@?Fﬁ?‘%%?““@%@%@" Bitolatdetel The siBStrate used

in tﬁéﬂsé F@a.%s Wassa ﬁi&mlaté@ %)@ﬁatléié”é!'eﬁﬁeé ffrb?rm-l‘r‘é’@ﬁé 'H§1 (from

har ma) , | udar abi ne (from Tri gan Oncol og
AmAwwcm,altJIéi;) Thp @mbsb'am was thawed BG |cgandrd||utxgjatmcg/ )uM in

inae, BBl CorBRIS War A i 1 G s e fepfroie ™

corB%H?rbﬁ@ﬁ@ rﬁor':éﬁéﬂq@ﬁ%%‘}?a&l@fthé tprl]_l‘?tz)fégcran Gc'ba}rl%/mL enzyme

am nopyri di ne- 2- car boxal dehyde azone)
soIMdn m @gpvamzymé) add-203@ of the 2 pM substrate solution were mixed,

(fluoronet giyl ene)cytidi ne) and gentitabhi ne,
them@&b'ﬁ%f’\{ﬁ‘ ek of gildledamearein %@‘é’hW§"|ch'le§H'éQ bdhe

ingierElinh Wi ScbB by da gl of RE M EPPERREATERN Gt i o

33RA¥ Qﬂcﬁﬁ%n&@ﬁé%lﬂ@ﬁﬁ@@&%@tlorlﬂ%s@@w&ﬁw @, for 1 hour at

FI oxuri di ne, Cytarabine, 6-Mercaptopurine,
roog tﬁmwaarmn dhe reagtion atssneopped piadsing A0 inbi eftstep buffer

cor1|t§|H|COV r1%1 Trif)oxnai(i1'?106,l | rrﬁM ELI’%MM{'AO Ohd 5 mg/mL

streptavidine coated SPA beads (from Amersham, UK) for 15 minutes. The

SPA beads were then captured onto a 96-well GF/B filter plate (Packard/Perkin
Elmer Life Sciences) using a Filtermate universal harvester (Packard/Perkin
Elmer Life Sciences.). Non-specific signals were eliminated by washing the
beads twice with 2M NaCl then twice with 2 M NaCl with 1% phosphoric acid.
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Sanof i - Synt hel abo Phar maceuti cal s, France),
Pent ost ati ne, Vinblastine, Vincristine, Vindesine,

woBloeosMein, Dacti nomycin, Daunorubi ci n, Doxor pitig200808749
Epi rubi ci n, ldarubicin, Mthramycin, Deoxycofornycin,
M tonmycin-C, L-Asparagi nase9 Teni poside
17a-Ethinyl estradiol, D ethylstilbestrol,

Thé& Eanimtb/ecmgnalﬁthhemmeasﬁtenbusmga ‘Bop@eunt 96 well liquid

ScinGReT - GRaISGPE PRECHSIoE e RPoie Siences).

ICs @%ﬂmﬁﬁmﬂ@mﬂeoos&r@gm% euﬂ%esWéréflmbﬁ@& B8R inhibition
orotri ani sene, Hydroxyprogesterone,
datamelmtedeeacmnrdéupl@m #rrot8 peint serial dilutions of inhibitory
oxyp esterone etate, roljd 1 de -
coniBP U eanegUBEREI Frcorop Snd R MetS sgniet i Rinage activiy,
caléMéiédOH)y?lUPfM of\trentedt séMplédydifnléMLHye@Pl\A“ﬁﬁ@ﬁt"réét@d samples.
Procar bazi ne, Mtotane, Mtoxantrone, Levam sole,

To ganerate Heso valees.ithe @ée rEspeRSe Fevesayrseithan fited to a

T N T

anafadioda, Vi norel bi ne, Pr of| mar Er bi t ux, Li posonal,
Thi ot epa, Altretam ne, Ml phal an, Trastuzumnab,
Lerozol e, Ful vestrant, Exenestane, Ful vestrant,

| f osfom de, Rituxi WEEK%%% ath. If fornul ated

as a fixed dose, such conbi r?%taidAon groducts enpl oy the

compounds of this invention within the dosage range
ed herein and the

ot hullenguh actye ppasahametst MERT e Srraged 2o geX For
hisBdiRERAGaed PrRotSR IS M‘E@(f)cﬁy PAQRBNHS NSRS HIIAVE Eells

to act synergl stically W th known cytotoxic agents in
co-infelcted rvgthap bacukivirug @xpsinguntagged aenstitLoigely &gdiye Raf-1.

sei) DR S Tepeg S VR SR Ay
chréiiRéGrabhy FSIRWEd B el ﬁltr%ﬂﬁ’ﬁidﬁ@émgqu%pﬁw FU|I4’éﬂgﬁﬁ nhrine

I happropri ate. The invention is not imted int

catghrqg@llyclaa@hve ERWAKRwhichdiad thedygine ée subdemaiut mutaigd to
arofin WA S 55 8 oo, o RR2KHE Wl b Sled oy vester

pE'B@ZHRC lﬁd)IPTGXlat’mbed BLRNOIF! cd/bas a bistinytated, 6X Histidine and
cl i n-dependent kinase inhibjtor fl avo}gl ridol is

thloaefi%ﬂéag%gﬂ fysdons pepiemcNGPuniipg By NiNEA gHinivt h
chBFSGARRY (ORARS by MEHED R SRERERRE RhdrhABBtaRty. Kinase

reagtiohs eere petfbfmed tin dapliedté ima S8-wvel giatg, bhyds.i p)éra/_msll aMEB °C

2009/ 014637 PCT/ US2008/ 008749 198 Accor di n}g n
for 4§ saips, apdicensistachel ZhnMhblissddEKite2Hdd FRIGZRR ! 2 r?éf P, 10

WO REPI-ATR R iR oGS B0 9 PDRALEbSHE! § R STHE0 i
HEPES pH 7.5, 3% DMSO and test compounds ranging from 20 uM down to
0.08 nM. Kinase reactions were stopped by addition of 30 pL of 1.5% o-
phosphoric acid, transferred to Millipore Multiscreen-PH plates and incubated
for 5 minutes to allow ERK2KR binding. Non-specific activity was estimated
from pre-inactivated reactions wherein 30 uL of 1.5% o-phosphoric acid was
added per well before addition of enzyme. Stopped plates were washed three
times by vacuum filtration with 0.75% o-phosphoric acid followed by two



10

15

20

25

30

| east one conpound of the present invention, or a

phar maceutically acceptable salt, solvate, ester
wopRhog1ygs70r st er eoi soner thereof, and one or PMAIRLIZANST49

5 anticancer treatnent nodalities, wherein the anounts

of the present conpound(s)goother treatnment nodality

result in the desired therapeutic effect. In one

washeolitHie 00% éih%n@l ah@awtidiste SO PPWfdirmilation cockiai Was
i nvention and t one or nore other treatnent

addegdalgachexelhand syl?mmgxrg@raé%m info BRKH(R wamdatasisd using a
Watl @Nﬁérobg?asﬁ4§@9E%°§B?rﬂHf%goﬁr eaE?erereesrggﬁ AlyBVRRbItRIA, F8Y,

€ ohe Or nore ot het ment Mo tIeS act”’

andaldilli slope valuek wereecatcdiadidigihg ActieityBdsy séftwaterent
nodality is surgery. |In another enbodi nent, the other
treatnment nodality is radiation therapy. In another

enbodi ment , GbRgr ! Bielceua P MERT TR Akshys bi o oi cal

15 therapy, suc or nona erapy or anticancer
vacci ne therapy. In another enbodi ment, the present

i nweEM Proteih WasIgfixet With hRidrétholar %bhbeﬁtlrétq)r@x@xsgéumra)
Checkpoi nt kinases in a patient in need thereof,

pMEoigompoundsin2 pbobassay hudffer{(@SpaM HRPES, pH 7. 4, 300 mM
NaGh I BREHT S Bba DM OSSHbIG Ghangs B & lwhite TWell BER plate.
Th&b@té@%&ﬁlw Bl e ACAPS ahwa?&osw 3 the?mo\s%:@r (@ﬁkﬁﬁm

rodrug or stereoi soner thereof. Another aspect of
Blograd},eThe fluarescense intensities ataimonitorashat engry éx5 Gllnwen@ent

corkruBERBEITACla #8Es TR G P EBbio fubri el e

andcauBjécttorge@stomesive mittiry algohieira e derioe TaF K@fvfamas VARl TdF
ampunt of at | east one caonpound of the presen
Kd valentiays aneraowa;swarqufgkud@ﬂ tPW"&@H@ﬂY‘)&M{'@ thg|enthalpy
ter, prodrug or stereoi somer thereof. Yet
chaﬁg tg?ndéﬁgect of the present invention is a nethod of
treating one or nore di seases associated wth

Checkpoi nt ki nasgn GerePAuForadT@E Asyaysering to a
patient in need of such treatnent at |east one

Aurebifo¥e8Yof the present 30 invention, or a
Ep?d ﬁfﬁ%’s‘éi%égiég@%%oﬁm%ﬂl b’lové r&%@ %ﬁigeém-well

odrug or Ol SO ereo one
plateddbb'rmnglInemWIIGeagemtsagenettha\Meelrcm icet rﬂéeél\bompounds were

L e T
8 nt/\fe%?&n.\é’ (KurdPh IAC HsRatetiM 4599y | {00 AVIET drHFS-PR&UIdEC
(Molecular Devices, 5STAMRA-GRTGRRNSICOOH ), 25 uM ATP (Roche), 1
mM DTT (Pierce), and kinase buffer (10 mM Tris, 10 mM MgCI2, 0.01% Tween
20). For each reaction, 14 ul containing TAMRA-PKAtide, ATP, DTT and
kianse buffer were combined with 1 pl diluted compound. The kinase reaction
was started by the addition of 5 ul diluted enzyme. The reaction was allowed to
run for 2 hours at room temperature. The reaction was stopped by adding 60 pl
IMAP beads (1:400 beads in progressive (94.7% buffer A: 5.3% buffer B) 1X
buffer, 24 mM NaCl). After an additional 2 hours, fluorescent polarization was
measured using an Analyst AD (Molecular devices).
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Anot her aspect of the present invention is a nethod of
treating, or slow ng the progression of, a disease

woasenaiezed with one or nore Checkpoint 5 Ki pegass2008/088749
patient in need thereof, conprising admnistering a

t herapeutically effective agpunt of a pharnmaceuti cal
conposition conprising in conbination at |east one
phar maceutically acceptable carrier and at |east one

A %nd of the present invention, or a
”’B ¥t ical ly acceptable salt, solvate, ester,

Rhﬂﬂ‘agg kirse 398 WitBRierfdtRIeR0h- IO\?VQ)rbﬂau‘i Bfhdikty 884-well

e cheCkpoi nt kinase to be I nhibited can be
platesl(Cormng/Ioc) eﬂil«eagen&Were thepeack ovicer Heompespds were

a1 o st B haSEts confeRiratdits, JESeiR FeagiohGonsisted of

26 ARINGHZyPhd A GYORD B, $hitrb§en tat#pvize7oRt100MMaTamra-PKAtide
therapeutically effective anount of at |east one

(Matesjaubevioes: HEAMRAMGEEGRRNGKZOOHH), &0 pM ATP (Roche), 1

VBT aTRiF sk elkindre BRiert fuidmisndo VikneCh Blgnge rween

2o>0der*é%cHrr6§8nsn | fINdd rBinisy RANEAEK Qdd, Tees | TeT 4d

sl owing the progression of, a disease associated wth
kianseebaffernmere ¢ombiiedewittk it nﬂsﬂatedwcmnpatm@ niTherkimesdreaction
t hereof, conprising adm nistering a therapeutically 20

wag stasied; Rysthenasiditiony of Biul (dilytad m@/%nﬁbgﬁ@aﬁm was allowed to

runaf 2 Feles Gt B BBty e Peeton et MBREEL/ %6ing 60

IMAPBE88S (1:400tHeidsah pRE§reabivieN@40ms IRiffer AN \63H,| BUTfdrB)a1 X
met hod of treating one or nore diseases associ at ed

buffgire 24 myVidNa Gl Nﬁ@é@é ad,d:stfmvalﬁ h@irgdﬂwweg,p@mti prjatization was
me%%gunﬁﬁh%&?%r R4 ?:%vutcleénrte%‘}r? ot at east one

pharmaceutical ly accept abl e salt, sol vat e, ester,
prodrug or stereoi soner thereof; and at | east one
’C5@Q§fﬁl%’ﬂ@4’°’h9nti cancer agent, wherein the anounts of

3:)?«% é@mfé?é’?ﬂiﬂ?a‘é RémliRfib fo‘ﬁsd"é{% derh\é‘?é‘tb'd%ch

s one anti cancer agen resu
in wbbcatpeﬁbmsmm(serlaBGllwtrm*(smzfrteatsqmupoomds h@opcesteaﬂnon of

cor SR s L T Bt AT
fludr¥$it pBlarkafiBae T d gerderafd I(ﬁqtvahﬂasn ﬁ?@db@r%ﬁonse curves

conprising adm nistering a therapeutically
werggben (itte630 avﬂandmbsgmealmrveam d€sevaluos were derived by

no@pga?Fe%%Ss‘%&n aIyS| rrp03| tion conprising in conbination

The compounds of the present invention have Chk1 ICsg values ranging
from about 1 nM to about 50 uM or higher, Chk2 ICsy values ranging from
about 0.8 uM to about 50 uM or higher, CDK2 ICsq values ranging from about
2.3 uM to about 50 uM or higher, and Chk1 ECsp values ranging from about
0.15 pM to about 1.5 uM or higher.

The compounds of the present invention can be useful for treating or
preventing a proliferative disease, such as cancer; an autoimmune disease; a
viral disease; a fungal disease; a neurological or neurodegenerative disorder

(e.g., Alzheimer's disease or Parkinson’s disease); arthritis; inflammation; an
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| east one pharmaceutically acceptable carrier and at
| east one conpound of the present invention or a

woRbewdmeeuti cal |y acceptable salt, solvate, e8/us2008/008749
prodrug or stereoisoner thereof. 5 In the above

met hods, the tyrosine kinagezcan be VEGFR (VEGF- R2),
EGFR, HER2, SRC, JAK and/or TEK. Anot her aspect of the
ischeraiednjury;rareanti-proliferativertisardeo(e.gnucoidriretinopethyy; a
im1l kinases in a Pcﬁltlent [

neng{}?}r(r $IRP: , APRERIZ Y3 ) cbvas[cH@rn need tgpemp Ic diseases and
d|sér’a%F§f?8§fdb$@bklédﬁﬁlﬁ%ﬁiahéiﬁ of 3P st Bﬁe%‘orﬁ&ﬁﬁ{d 8MSresent

ound e 10 present invention or a
lnvqmtmmcwlen, bat are mtdeprtmbtcn thase dissloisedtin U.8s Patent No.

u r st ereoi r er eof Yet anot her aspect
6.4 87 Wi ThETROIABH By IR neEihor &1 oat i ng. or
sl Whé‘@oﬁmb@uﬁﬁ@%fﬁ%sb@seﬂi inventiba $RSE prEFeRicaldRitaM t h
one or nore Pim1l Kkinases in a patient in nee

propgagiesofin onergmbedimenidiiepresent ermaounds b ihosepf fomaula

viF R kAERY. e latcty orifhwaREs Bf BRE) Y eagtan

Accordiinglys they ptesent 8bipoupte dire Wiseful $éretr€stirRpoepreventing
t hereof . Anot her aspect of the present invention is a

iswcbfi'spr@ﬁufﬂ@t%@ the actiyity of oaepragorespinteintkinases.
Nor“\”lltrh rfcr{ &Jmﬁ mrogeﬁﬁrﬁ[rtﬁ'eg%adtfgm?é bty (rBgatéPor

reat nen 'east dne
modolalmimyitrté cd)rlmpopnds efithe present otvention include cyclin-dependent

iR ey U  EHTK biteoRen et O, GPke £pRbiapd K7,

CDR@dé&id?Q HinaAs! SRACRS AGESAIA, AGRr & akd AuréyaE N nto8bn

he at [east one conpound of the present Invention and
actwatecbprolt@aéqmaam(é/b&HK/ ERKyeglyeagan syrdbase kinase 3

t f ect 25, Anot t. of th .
(G TR ot Met Kt sicn Ao et SRR dfindlact BBkeqIE kinases,
suchl OCRR$ aAd @fﬁkz er@lsﬁ%aﬁﬂagé§ C&Jcﬂta%ﬂth‘é' FIEROglR)fQMIVDf €
ki nases in a patient in need thereo

(incbasingi fr Bampis. FGLRHHRIE), HRRAIGRAAN] HIER) the il
sufiHY linflughhds fo SREfible, FS-sX AR R ArAiRRRAShAPDEE

subfamily (ahclanddwgatfoﬂ %ﬁpl@ﬁé’D@Waﬁcﬂ btetnare’ﬂénw@elﬁFlR c-
i nvention or _a pharmaceutically acceptable salt,

kit ang GLiKI), HﬁEFKfEMMK@g'UWQ Jebexamplankinasedpgsit dopggin
recéﬁt%?lfg ﬁgi%témépﬁ%%@é/ Rﬁﬁkﬁ@ ﬁ&%ﬂllv@?%ﬂ%’e &‘SPERM)OJnd the
t he res

invention is of treating one
fms-like tyrosine kinase-1 (flt-1)); non-receptor protein tyrosine kinases, for

example LCK, Src, Frk, Btk, Csk, Abl, Zap70, Fes/Fps, Fak, Jak, Ack, and
LIMK; and growth factor receptor tyrosine kinases such as VEGF-R2, FGF-R,
TEK, Akt kinases and the like.

The present compounds can be useful for inhibiting oncogenes that
encode for protein kinases. Non-limiting examples of such oncogenes include
C-Met.

The present compounds can be useful for treating or preventing a
proliferative disease. lllustrative examples of proliferative diseases that can be
treated or prevented according to the present methods include, but are not
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nore di seases associated with an Aurora ki nase,
conprising admnistering to a patient in need of such

woltzo@adigsnt at | east one conpound of the presemcT/us2008/008749
i nvention, or a pharnaceutically acceptable salt,
sol vate, ester, prodrug or 193stereoi soner thereof; and
at | east one additional anticancer agent, wherein the
limided totcancer,tatberisclerasis, artbritisymsovasdispidiafathior pdmonary
i nvention at Ieas{ one anti cancer agent

. ) dth
flbrp(g%ﬁgle(q.pegnn}qqgrpcgﬁgmq%s@ HVer-anot her aspect of the

Pr ep@Blto ithy REY r&18 AfCOBKER b refuldtidipdf Eliul profifePidiin
the progression of, a disease associated wth one or

gemerak inhibiters conild iaphae seversiblgaytostaticiagemtewhidiemayfbe useful

in ER TR RERCof ik PlodeSh T afo SRIBBRAN RS eltiprTiel GiMAL"
profifsiatiovite.gn b@hiqd prRsstate Ny pehglaBRC fithiliaPAdencRaRIIFBbIPposis,

carrier and at |east one conpound of the present
neyraviiromatoys, athprricieresis: polmenandibspsisarghriliy, psoriasis,

[ 5
olofRrtiEpnfils,TosioloR™ Biputla SATEFRRLS el e
hypdrrephicvear fermativn, inflanamatorysotvd) diseasetransgiantation
_phar macaol ogi cal assays. The exenplified

rejeionmgpePiicHodks aapdungaldpfestiensiescri bed herein

o ) . .
Do, P RSort SBhddiridscifiay 2180 Wb LSRNt ' "9
Alzhemersydisease, Tas suggested ibyrthe seedritdindiingtitat CDKS is involved

i BRSHER AR SORBFRD HRbhh AT, 7R
phatRaeeeddrt 2bhpoutfeeahbf Mduct?dlinhibit! dRosi§ S tTile optotic

prodrug of said conpound” and at | east one
resphaseniscabenrant inya varigdp ofbumaradiseases. Ade prespat compounds,

as RURLRBEOLSPmPSET Rl PSR e Mooy AL Baringuding
butactSiRiiRl 1© thasé hiics Wmehtibfed RetdIRabSR) Urdllinfdctibhs!-

~Solid form Prepar ations include powders, tablets,
(ingludiparbsit mot ligpited de derpevipisu pexvires dnsteing Barr virus, Sindbis

. Su . .

i RFSLRROLER), EASeHRITES O ey ML e

individLizsli ndimmbBné ididdas esqindudiag buehet kmited @ wystemidc pus,
art, e.g., magnesi um carbonate, 30 nmagnesi um stearate, .

emfmmgt%uga@utemw@@dgewai%gwm Fifis, gpmateidaythritis,

l; i . -
ps R ARG WA oo SROSRRGRTRLAL Bauitls FiByr),
newodegéendrative disarders @mzdudiagad siobfimited ud AdzhaimeV® disease,

Altgg-cr)glé\%)eldd'ggr%eﬁ%,/ Has%cl)r?sggnosp iéggse,zgr%yotrophic lateral sclerosis,
retinitis pigmentosa, spinal muscular atrophy and cerebellar degeneration),
myelodysplastic syndromes, aplastic anemia, ischemic injury associated with
myocardial infarctions, stroke and reperfusion injury, arrhythmia,
atherosclerosis, toxin-induced or alcohol related liver diseases, hematological
diseases (including but not limited to chronic anemia and aplastic anemia),
degenerative diseases of the musculoskeletal system (including but not limited
to osteoporosis and arthritis) aspirin-sensitive rhinosinusitis, cystic fibrosis,

multiple sclerosis, kidney diseases and cancer pain.
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for various conpositions may be found in A Cennaro

(ed.), Rem ngton's Pharnmaceutical Sciences, 18th
woEdid/é19687 (1990), Mack Publishing Co., Eastonpct/us2008/008749

Pennsyl vania. Liquid form preparations include

sol utions, suspensions andig4rul sions. 5 As an exanple

may be nentioned water or water-propyl ene glycol

sol The presehbcompauads easinhibitars tof thre 6DKe] daniroadolate the

vl 8 efide R PR p AR ShBiies's, TR adis B nareiinre be

usef@din %é&ebﬁﬁéh’l‘iﬁ Vil iHfeetiond @Rcll@ihb ATt limited to HIV
adm ni stration. Aerosol preparations suitable fo

hurmam abpilloora vitws, ihecpesuruso paxviosss Epsteindars ulruel,ssmdbls virus

m whi ch may be in conbination with a
- and dtvig): -

ically acceptable carrier, such as an inert

CONMHeE P ARENH86MpBUBds Mhdy B hct AsSAhibRefs 6resthar pratdini d
form preparations that are intended to be converted,

kinasas: elg;, wrt@nélrw%@ Ci ber.qaf & Mekh, MABinase RGK seceptor,
PD@'Ft H&%& nd \ JgFecq‘b?c%rerﬁ@rkﬁlas%dWe%ﬁ&ﬁ?éélglghgli@n& WY Be

rons, suspensi ons

effegfivé $n thestredintertofpliseate saissobritéd wathtdther proteial kinades.
del i verabl e transdermally The transder mal
condeRardinghs opgrasPeck of Hus inyertion iz asagkhod far treating a

dis é3§r°3|§orc1%'r“i’r4 9 c%aei?%b ,wﬁé‘r%lr?ﬂ% §iBadSof H%b?é’(?r% I¥3s8ciated
nsder mal  pat 0 I'X or reservoir type as
wnttaoee oomvaretproteah kinaseb ether methord d:dsmpnsmg pnhmnlstéruﬁm) the
CcO nds o |s [ vention so be deliver
pategbBdbaesatrsy SN Erameunl Shatlsas AN orapOund o the
pregéiﬁ‘i' |H{/éﬁtﬁfne@r%rﬁér)hélfeutleéﬂ)ﬁé(@égﬁfélblé 2, sbl%f@té%?é‘r%r' y
or sone suitable conbination(s) thereof. Preferably,
prodiug thieseofaceuti cal preparation is in a unit dosage

| B el ShoeSliionf, e BuEBRLAS B melpfatspt IivERflon can

be 88TUPIRIthatraliv@nt bi pRSvePltiohltT 2addrietg of eaMEETSRInd Methstases
an effective anpunt to achi eve the desired purpose.

therged, igalyging (pupnohtimited tebthedaHewing: satamamaoweslusting that of

the%ﬁ%cﬁ%raﬁ}et%gt rf W hggf (?u%iqh&ﬁ%‘ﬁg. Jrﬁglrkgi?[q@ cancer,

norgsmall icel lurig ea:rtcetehe@drmdmbokneeoptmgusdgaﬁ btddder, ovary,
preparation is fromabout 0.01 30 n% to about 250 )
Pancreash SerBACR X HIWOid; Héoﬁiﬁt&maf‘f’;ﬁ 8% Indudipg S&'s'ﬁﬁ&Hw?dce"

carblﬂoﬁw"‘ 'i\kg?‘néwﬁ&eﬂé tlﬂﬁS%aéﬂ%%o'a@hrﬁéé@E m&‘émg | &ukBi?

['n anot ment>, 't he ntity of

acu&eiym;dwanyhpdxemkbmla ahromi¢ lyshaseoaytic hewdqesmniat aomte| IymeobIastic

Ieukeorgl%/ %CQFK/ %/rrLlJaS oc?elll 9%7;)%1%ma Hodgkins lymphoma, non-

Hodgkins lymphoma, hairy cell lymphoma, mantle cell ymphoma, myeloma,

and Burkett's lymphoma; hematopoietic tumors of myeloid lineage, including
acute and chronic myelogenous leukemias, myelodysplastic syndrome and
promyelocytic leukemia; tumors of mesenchymal origin, including fibrosarcoma
and rhabdomyosarcoma; tumors of the central and peripheral nervous system,
including brain tumors such as an astrocytoma, a neuroblastoma, a glioma
(such as glioblastoma multiforme) or a schwannoma; and other tumors,

including melanoma, seminoma, teratocarcinoma, osteosarcoma, xenoderoma
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203 fromabout 1.0 ng to about 100 ng. |n another

enbodi nent, the quantity of active conpound in a unit
wobes9019637pr eparation is fromabout 1.0 ng to aquis2B03/008749

ng. In still another enbodi nent, the quantity of

active conpound in a unit 1d®se of preparation is from

about 1.0 ng to about 25 ng. 5 The actual dosage

pigevenitasiad, keratdotanthomeq thigpahfitillioylameamcehand Kaposi's sarcoma.
requi renents of, the patient, and the severi of th

The BFkHErY GAMIPOLAGS Are Metl Toriseaie PameBhase/of meetraie:

tuntirgage reginmen for a particular situation is within

the skill of the art. For convenience, the total daily
dosHge present sodipoiunde raayl alsedee neefubincthel echepooprieyastion of

duri t he day as reqguired. 10.The anoynt .and . .
cariedt, hengSrsE Ve oS ideiios BPifo B HBkeRE et pppvasive
caricey ®ytditer disbkig theanriddngBAGiageARt dvertof BRGNS e S

thereof will be regulated according to thé judgnent
progressian af prenanatignant ¢alisithat bavss alieadnguiiered anibsolt oras

. j b and size of the patient as well as
mh@’%@r@?@w&%‘%‘a&g' synptons being treated. A typical
I eCDi@prskmht daipoutids agey bl e nséfl irdindlbiting tumor
adm ni stration 15 can range from about 0.01 ng/day to

angjpgenesinend maetastasiy: t he conpounds of the present

. : . : . .
tor Tt EBfpolAaRRR HRERAATRA mag o) b LSRR HF cOfiB e
(adhtifistergd dagethenornsedqentiallgrib ady roerder) witrdané pr daregeparate
o SaRs ehPess e s i B2 bR e shegpntpancer

age RESeheabAEMel feséft SRbod . NTRE Bkl fIundS dftR&present
about 100 ng/day to 500 ng/day. In another
inventiordcan be preseftiin yhel ssagedosagenenit s the aaticancer agent or in

admnistration is fromabout 1 ng/day to 250 ng/ day.
seqqgggh%qﬁgg léngsodi ment, a daily dosage reginmen for
or ahngHel BspéEtalfitRd présdritamvertiontis Heffdiahtréftingbéhe or

ng/ day. In still another enbodinent, a daily dosage
morexgisgares assesiatedawith ai aychiadepandent kipaseaumprising
] J i LI ' te

s o AORERY e oo SRR s,

corapowid, S0hion islaycoimpold ot siayula ll4VIa or @ phermaceutically
enbodi ment, a daily dosage regi nen for oral

accgfitabie spitasolvate; _§S ol lég,pr§terﬁaysgg1grttggr§9f;@7ddg@,_amount

o o RS RN RS 38 blnd SR HRSARE ahtpedter

agent différent frem thetdsermtntgmpBourd ) avherehothegemo enfisrod thé 6irst

corbilnd S TS S Rolhob AT AU o 4o
3 : nggéuﬂggggé g?(éﬁwp@‘op@ddiﬁéﬁélmicbﬁéé} Adents (4180 kPohvplds

anti-neoplastic agents) suitable for use in combination with the compounds of
the present invention include cytostatic agents, cytotoxic agents (such as for
example, but not limited to, DNA interactive agents (such as cisplatin or
doxorubicin)); taxanes (e.g. taxotere, taxol); topoisomerase |l inhibitors (such
as etoposide or teniposide); topoisomerase | inhibitors (such as irinotecan (or
CPT-11), camptostar, or topotecan); tubulin interacting agents (such as

paclitaxel, docetaxel or the epothilones); hormonal agents (such as tamoxifen);
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WO 2009/ 014637 PCT/ US2008/ 008749 204 I n one aspect,
the present invention provides a kit conprising a

woldies@nept i cally effective anount of at | east peRRAIS2008/008749
conmpound of the present invention, or a

phar maceuti cal | y accept abl e9ssal t, sol vate, ester or
prodrug of said conpound and a pharnaceutically
thyracilapd ayxhtbasanrlhlbitorS\(sbtlm be Sefluatouiramil);. arti-metalalites (such

as QR thoxrs i) R RY B ha aeT i (S A e aomis GEEnARNe

frorh 'Sb‘h@zhh@fploﬁéh @orﬁb?g’tﬁﬁcR@hnwahhyNeqpﬁ}%aw e salt,
sol vate, ester or pro rug sai d mgound and an

cyclapbosphamida); Feemsybn@talnttramﬁe@setln Hprs Suehe@s,

SARRSAR SO PRI TR S0 i ion G i iue " ¢
berfi@fﬁ Bmcbh@peaqqalztb}byﬁafneﬁ-yl-]Thqmpé@&ﬁwq 2L@mntylpn is
not to be limted 1n scope by the specific

pipenidioecarbaxamide; arsxed 66r$36rféora>§mﬂr@g Rleugh Gergoration,

KerieEtE R dntrexin bl reftestaraf RIESF T/ el rdsyn

Phafidceatiesrs), arryam 23 (dfdrAesy W@t%lrofrahbmas@mutdmmm Merck
| ndeed, various nodifications 15 of the invention in

& Company, W hitehausecStationnNawdJersey): BAS 244662{avtamesyl protein
warRRGRRE 1 AR 2 S LRRET ShhlbRAAG R Flpclldn

Newwpeessigdsighal transdictiontetiibitdrsr (elieh %Bp Eésﬁ@(/f&)rheﬁnra Zeneca
cited, the entire disclosures of whi have been

Pharmasepticals eBngland).nl areeva éEﬁF&k'naéwnh'm@@ﬁ@pﬂmto
CGPETA2LaBIMIER 0% U8 chap€ TS i N
Phdrihdceuticals, East Hanover, New Jersey); interferons such as, for example,
intron (from Schering-Plough Corporation), Peg-Intron (from Schering-Plough
Corporation); hormonal therapy combinations; aromatase combinations; ara-C,
adriamycin, cytoxan, and gemcitabine.

Other useful additional anticancer agents include but are not limited to
Uracil mustard, Chlormethine, Ifosfamide, Melphalan, Chlorambucil,
Pipobroman, Triethylenemelamine, ara-C, adriamycin, cytoxan, Clofarabine
(Clolar® from Genzyme Oncology, Cambridge, Massachusetts), cladribine
(Leustat® from Janssen-Cilag Ltd.), aphidicolon, rituxan (from
Genentech/Biogen Idec), sunitinib (Sutent® from Pfizer), dasatinib (or BMS-
354825 from Bristol-Myers Squibb), tezacitabine (from Aventis Pharma), Smi1,
fludarabine (from Trigan Oncology Associates), pentostatin (from BC Cancer
Agency), triapine (from Vion Pharmaceuticals), didox (from Bioseeker Group),
trimidox (from ALS Therapy Development Foundation), amidox, 3-AP (3-
aminopyridine-2-carboxaldehyde thiosemicarbazone), MDL-101,731 ((E)-2'-
deoxy-2’-(fluoromethylene)cytidine) and gemcitabine.

Other useful additional anticancer agents include but are not limited to

Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
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Rl Fornmula | or a pharmaceutically acceptable salt, or
ester thereof; wherein: ring Ais selected fromthe

waHospaepNsi sting of aryl, and heteroaryl, 10 p@Eees/ 008749
when each of said aryl and heteroaryl has two

substituents on adjacent &exbon atons, said
substituents, nmay optionally be taken together with
Dadarbazinay Bloxuedines (lytxar\ablrteh 6t Meycantepwine @ Ediogoahmen a

FlusiareBing.fasentite. GraiREtE Jdopvn, RYSTRIRHS (REOXATINEY fom
Sari’o'?l-gyntﬁeIa@&@@aﬂnﬁ‘é’c%iﬁf&g%n@ré!n@é)ePéﬁ{&‘fétﬁ% f\/lﬁl.’)‘lb%h‘\’e

group consi sting N- oxi de, d C(R, with the
Vingristines MmdﬁﬁlnchlﬁgrrWCtm&acmnbmy@ne Dﬁumrumcmrﬂp@rul@lam,

epiftpidnlalifih” flitntah Y. Podho RV gns Belen i ng of
-AE'pa@g'lWése T%leﬂsli‘c%‘ﬁa-@hm%tradwbe&hiﬂ!ﬂllbestlrol

heterocyclyl, heterocyclenyl, aryl, heteroary
Teswstemnehﬁne@mypna,l klogytymestone S@m@@tano@@e@mmnate

Tesi%%:%ﬁ‘l rgk&etated/%m R I O?hNFégt(os%rcz)ﬁé

Pfe%?&&%”éi@@"@é?'%i‘éﬁg*ﬁ@fé?h%&z@%@@@s%f&e

Ammgh@&@pw@ rang&tmm@(%@mprogmemque@m@ Leuprolide,

FIuthﬁé '@ﬁ@%@ Ig.osg@'ﬁiﬁ??f’% é@ﬁ?@gﬁgp%mgfg%gplawﬁﬁ%%latm,

H drommretal Aghgaicrin€( P@dﬂrﬁﬁﬁnﬁéywtotar@( MiddaRébhe! Eevshigole,
=0 N( R4) het erocycl yl, -C(=0 N R4zahet erocycl enyl WO
Na V&'JW) Sﬁ' Qmm'tabﬁé ']‘@( D@ gxgiine,.

eyt el eéﬁi%ié%u"én rob et B gz Trgsnox
Xelbéa eviaoyaibine, Prdfanher, (Emdilne,lriybosh%ngl g'hicg?gﬁ,r?(ltretmmeel n
MelRBaBre d 3Ttz AP al RoZale. Fas Bt X Peyant, FHEesirant
oshélfide, Wieidhab 1295 sRAITApklle R1 heterocycl I,

heterocyclenyl’, "aryl, heteroaryl, and the
" hdt @rrmm}aiegllas a fiked doeeysummmbmaaomproms employ the

com@urdslﬁ?ﬁ%g %’5@{?‘3" hif tefugsﬂ@é‘{% %gregwt&?q, pereln and the

othé&K prArtideeuneany asue @@é’rﬁt ortrédtMéhEhvithiraity Hosage range. For
N(R4) C(=0) het er oary
example, the CDC2 inhibitor oIomucme has been found to act synergistically
with known cytotoxic agents in inducing apoptosis (J. Cell Sci., (1995) 108,
2897. The compounds of the present invention may also be administered
sequentially with known anticancer or cytotoxic agents when a combination
formulation is inappropriate. The invention is not limited in the sequence of
administration; the present compounds may be administered either prior to or
after administration of the known anticancer or cytotoxic agent. For example,
the cytotoxic activity of the cyclin-dependent kinase inhibitor flavopiridol is
affected by the sequence of administration with anticancer agents. Cancer
Research, (1997) 57, 3375. Such techniques are within the skills of persons

skilled in the art as well as attending physicians.
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N(R4) C(=O) heterocyclyl, and - N(R4)C(=0) heterocycl enyl
has two substituents 10 on adjacent carbon atons, said

wosdbsiuzsent s, may optionally be taken toget hgicT/vd2bd3/008749
the carbon atons to which they are attached to forma

five- to six- nmenbered cychaml kyl, cycl oal kenyl, aryl,
heterocycl yl, heterocyclenyl, or heteroaryl ring; R2
i s Atcordiagky in oté al's’ae'cs tbsllmmonflndndebm@hodsfortreating

canggf E{%t&’%’yg”?%@%‘%& ng@tehet jo thep @%tlpap afiiatint of at
Ieastmmﬁéﬁﬁ‘d of t@p%@n%v’eﬂﬁ@ﬁe&d&Ehbmééﬁlﬁ@aﬂ? B@feptable

fromthe group consisting kenyl

saltasalyaga, estsre pradrug lor stwleetso@wltperedﬁeam 009 ©Ir énre, other

antatper AERmAIR M ARNES, whrathirfe RETDURS Pt plodent "
consptsid(s foﬂ@bratké@ment Priodlity perlltl ikt thel Biebiréd tisstapeutic effect.

- N(al kyI )2. 2. The conpound according to claim1,
In qmeerabﬁd@mrd then@t Ipast enexgMpPERd of the peesenbiventien@ad the

one gfe hért} m dcfif %té%; |Sﬂ@§ yz)lnacﬂ% b3diment,
TS ol s ERERA-REs 2t Snefoisd - Shp8siny

0 SI X-

the@t}éast bate&mmpmjnd of thé m'esentqnyehmyhnd thie bﬁé@rwml other
ring, is oFtlonaII% substltuted with one or nore
treaém@@i magiahties aet addiivelyr om t he group consisting of

hal ; - NRARS,
hal A FBpg S ol Bskment HbEXy 8 kier
- C(In@nofder emBipdit)aviRAiRie, otheCtre@nvdnt rmadalitixi®l G{dialid .

h 3. The conpound according to claim1, wherein each of
thefapy- r1 aryl, 30 heterocyclyl, heterocyclenyl, and

hetlﬁfé?\%‘ftwén erﬁBSdH‘@\t ﬂ'\%t@theﬁﬁﬁlatfﬁent moBﬁﬁtZ"é’Bbb%gi@é{l'
‘aryl " and "heteroaryl™ portions of - N(R4) ar yl

thergpyOptkiRas thormopal therapyOp=aptigaReen vaegine yoerapy

PC‘Il/nO s heés I?g?é/rg{)&%yér’ﬁévﬂ %?8 %?r% éFo?{/?des a method of
mmU(t SAe 6 ﬁ@tr@ Chickpoint kiNaBés (i aPdtiene Payéd Hereand -
R4) C(=0O) het er ocycl enyl Etl onally with said five- to
ien

COI‘Bﬁ)I’j@IIﬂ@ ﬁggu@lgterwdpdaepﬁt g dheyaprutically effggtive amount of at

Iea&ecir?eg (%&l?‘uﬁééfé% gL ﬁ‘feteé %ﬁwﬁfvéhtloﬁ rgeﬁhejrﬂﬁrc%hgéfill%%dﬁigable

one or nor e sus

salﬁebwateecéstérlomddmgl@;:@tmetiusomwthﬁrelmg IOL hal o, hydroxy,
oxy oxy,, .a - NR4ARS al oa
ha|wths&9¥peﬁttqf the HF‘%ﬁe”t HMeaNigRIS A, me@@dcsfp&eatmg, or

sIow@_@‘tﬁEiﬂ%% fl\lgﬁi é%fog%g? th%f)rﬂo% (.‘[t‘[(eyclkpoint

kinases in a patlent in need thereof comprising administering a therapeutically
effective amount of at least one compound of the present invention or a
pharmaceutically acceptable salt, solvate, ester, prodrug or stereoisomer
thereof.

Yet another aspect of the present invention is a method of treating one
or more diseases associated with Checkpoint kinase, comprising administering
to a patient in need of such treatment at least one compound of the present
invention, or a pharmaceutically acceptable salt, solvate, ester, prodrug or

stereoisomer thereof; and at least one additional anticancer agent, wherein the
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heterocyclyl, -S-R4, heterocyclyl, and -S(=0 2-R4. 4.
The conpound according to claiml, wherein X, Y, and Z

woHoev/634EY);. 10 5. The conpound accordi ng to clpaitisheos/00s749
wherein T is O 6. The compound according to claim1,

wherein ring Ais heteroarybs 7. The conpound
according to claim4, whereinring Ais pyridyl. 8.
amadbetsaafrihe @b tbast mec&ongpmmnd:biaﬁrm dresehieingemntidh and ithe at least

Theco ound accor.di ng,to cl 'm,vvherere'nRz' H.
one) Gt OpR B0EB RSN ALbEr Aot a m 1 wher i N RS
' S Nﬁétﬁb%!&?éé‘t‘ of thé prJé@th%ﬂths%Cﬁéfrﬂj&Sf tréatiigion

1, wherein the compound of formula | is represented
slowg the prograsision of 21 disease asegciatedreittyode oromtvr@l Gheckpoint

kln?%eesf 'Qo"’f pgﬁﬂgqgﬁ%%%'t %qulté accefgﬁe aﬂﬁlpgs'i 8qﬁéﬁ_alpﬁgtlcally

effedtife %7nd>tﬁﬁi@ﬂ%ﬂ§l¢éﬁ7ha/ceift|@al5@érﬂ§b§lﬂoﬁ cBMpridth@Pindstimbination at
consisting of H  heteroaryl, -C(=Oaryl, and

leasigpranphatreacsitically agceptablescarmigr Rndiad drast @neiarmpousi of the

prepef AKEORH b AibniacThEANL A6 b Bierat BpfiRtE it poarug

or stoflisdroentheresf. adj acent carbon atons, said WO
2009/ 014637 PCT/ US2008/ 008749, 208 subst ituents
t og8ttheabpvermethedsathsorhegkprintikinage;terpe w@;b"ﬁdecan be Chk1

gd forma five- to six- nmenbered heterocyclyl,
a”@?@?ﬂn heteroaryl; R8 is selected fromthe group
conAncshengspéctaiﬂ«tyé predéit invexitionl ik a methmblof inhibiting one or

mofg BEPUINS Kinavss i dpatient Beef théikel cagiend aaministering to

thelBitRhP 8 XREMpeubPaCERe tiveVdrhBustdithtiiéd®-odePcdhpound of the
menber ed heterocyclyl, aryl or heteroaryl 1s

present iomantign subgpharmiaseutitally anceptablersalt, solyate estent prodrug

or s?tglre%clst;oerge; {heTeof,

Yet another aspect of the present invention is a method of treating, or
slowing the progression of, a disease associated with one or more tyrosine
kinases in a patient in need thereof, comprising administering a therapeutically
effective amount of at least one compound of the present invention or a
pharmaceutically acceptable salt, solvate, ester, prodrug or stereocisomer
thereof.

Another aspect of the present invention is a method of treating one or
more diseases associated with tyrosine kinase, comprising administering to a
patient in need of such treatment at least one compound of the present
invention, or a pharmaceutically acceptablé salt, solvate, ester, prodrug or
stereoisomer thereof; and at least one additional anticancer agent, wherein the
amounts of the at least one one compound of the present invention and the at
least one anticancer agent result in a therapeutic effect.

Another aspect of the present invention is a method of treating, or
slowing the progression of, a disease associated with one or more tyrosine

kinases in a patient in need thereof, comprising administering a therapeutically
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t he group consisting of al koxy, -O alkyl-0Oalkyl,
-O al kyl -0 al kyl -O-al kyl, -0 10 al kyl -heterocycl yl,

wo0Rby37, heterocyclyl, -C(=0 OH, -C(=0 Cal k¥cr/us2008/008749
-S(=0) 2- heterocyclyl, halo, and al kyl. 13. The

conmpound according to cl ai pdl, wherein Z' is N 14.

The conpound according to claim1l1l, wherein Z' is CH
effelfive Bneourd o @upttk rataceuticalbbjcdmpositio mcdinprisirey iei cordBination at

CH2. 15 16. The conpound according . to claim 11,
leaghiePRamaqaltally 3boeniablecRABLART 2L isAsioRg SOmRIUdef the

WOEAIRIM of a piFarth ' ' BRafe B Brod

preé%rc‘:tc;rdl ntgitc(); c?l %i m 1a1@%§ﬁ?§cé§ﬂal|ﬂg]%lté§d 32 i's Cﬁ&o ru9
or stereoRmmertimeoeofd according to claim 11, wherein Z' is

CH Z2 i 2 0. Th i

ol e FPoiR apPach the Yrosing kraE W e TR EFE 52
EGFR, HERZNSRC, VAR &hdloPTEK. 1.  22. The conpound

according to claim19, wherein nis 1. 23. The

corfether agreestdif tige peesgniimventioaris 2omethest @fiinhikitingsone or

- ) 4 . T ' i lal m.: .
o e i BB RGPS, B fsFleeigerng t
the petientla tigerapectieally effectiveairabint dfeat |@dstlonecdorfipbund of the

NHC(=O)aryl is optionally substituted wwth 1 or nore
presemisnyentian oracphamargutisally aseerjablgsatloselvate. egtess prodrug

} hal oal koxy, hal oal kyl, and hal o. 30 26.
or %}é\bésgnr@%un €zealcg:fi:ordi ng to claim21l, wherein said

- NR6dt7andthéeasmaat lof the presemdinvwentibhlis aanethodwaf-tréating, or

sj x-,, menbered, heterogyclyl, aryl qr . heteroaryl jis
SIOWROSNE RCTSSIRN oA 15255 B8P AR ilEPNE op Brre fams ]
kinééé;éé iﬂiﬁaﬂﬁaﬁérﬁgn néd4RERdd ,%&iﬁ@{d&ﬁ%ﬁ%rﬂ%ﬂ@eraé%%tggally

e conpound according to c m 11, wherein -
effdctive lHRjQuntpf @d ieast ione @inpdured oblinequredenicioventiony ara

o APy e el g PR R
thereof.

Another aspect of the present invention is a method of treating one or
more diseases associated with Pim-1 kinase, comprising administering to a
patient in need of such treatment at least one compound of the present
invention, or a pharmaceutically acceptable salt, solvate, ester, prodrug or
stereoisomer thereof; and at least one additional anticancer agent, wherein the
amounts of the at least one compound of the present invention and the at least
one anticancer agent result in a therapeutic effect.

Another aspect of the present invention is a method of treating, or
slowing the progression of, a disease associated with one or more Pim-1
kinases in a patient in need thereof, comprising administering a therapeutically
effective amount of a pharmaceutical composition comprising in combination at
least one pharmaceutically acceptable carrier and at least one compound of the
present invention or a pharmaceutically acceptable salt, solvate, ester, prodrug

or stereoisomer thereof.
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5.9ginl N oO/N NOp "NN ~Ni \N-\ and N - ;
each of which is optionally substituted. 29. The

wo0MpaYed according to claim 26, wherein saidplores0ds®os749
si x- menbered heterocyclyl with said optionally fused
benzene or pyridine ring igo110 optionally substituted
Wi th one or nore substituents selected fromthe group
comsncthengspéctrof tiy presertt imventiod-ip iapaethdidof treatlng one or

moteis e8RS eRMIIL AP A1l KiTRSR, comPiBg adNtering to a
o e bdpraieRe el RS hprUne bl
inventibn, OCETidrmacerHiyally deceptablelsaltc soiyatendstare pra;drug oro

sto A TS5 T S AT b i RS AR, v e
amo.nDht%' dﬁthé'aHl@sNoﬁé‘NC(vab&MB of tNe%sé*ht"'thMnoSrElide aneQat Ieast
ong amhqarmeoagnnﬂ-result in a therapeutic effect.

Another aspect of the present invention is a method of treating, or
slowing the progression of, a disease associated with one or more Aurora
kinases in a patient in need thereof, comprising administering a therapeutically
effective amount of a pharmaceutical composition comprising in combination at
least one pharmaceutically acceptable carrier and at least one compound of the
present invention or a pharmaceutically acceptable salt, solvate, ester, prodrug
or stereoisomer thereof.

The pharmacological properties of the compounds of this invention may
be confirmed by a number of pharmacological assays. The exemplified
pharmacological assays which are described herein below have been carried
out with compounds according to the invention and their salts, solvates, esters
or prodrugs.

This invention is also directed to pharmaceutical compositions which
comprise at least one compound of the present invention, or a pharmaceutically
acceptable salt, solvate, ester or prodrug of said compound and at least one
pharmaceutically acceptable carrier.

For preparing pharmaceutical compositions from the compounds
described by this invention, inert, pharmaceutically acceptable carriers can be
either solid or liquid. Solid form preparations include powders, tablets,
dispersible granules, capsules, cachets and suppositories. The powders and
tablets may be comprised of from about 5 to about 95 percent active ingredient.
Suitable solid carriers are known in the art, e.g., magnesium carbonate,
magnesium stearate, talc, sugar or lactose. Tablets, powders, cachets and
capsules can be used as solid dosage forms suitable for oral administration.

Examples of pharmaceutically acceptable carriers and methods of manufacture
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for various compositions may be found in A. Gennaro (ed.), Remington’s
Pharmaceutical Sciences, 18" Edition, (1990), Mack Publishing Co., Easton,
Pennsylvania.

Liquid form preparations include solutions, suspensions and emulsions.
As an example may be mentioned water or water-propylene glycol solutions for
parenteral injection or addition of sweeteners and opacifiers for oral solutions,
suspensions and emulsions. Liquid form preparations may also include
solutions for intranasal administration.

Aerosol preparations suitable for inhalation may include solutions and
solids in powder form, which may be in combination with a pharmaceutically
acceptable carrier, such as an inert compressed gas, e.g. nitrogen.

Also included are solid form preparations that are intended to be
converted, shortly before use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions
and emulsions.

The compounds of the invention may also be deliverable transdermally.
The transdermal compositions can take the form of creams, lotions, aerosols
and/or emulsions and can be included in a transdermal patch of the matrix or
reservoir type as are conventional in the art for this purpose.

The compounds of this invention may also be delivered subcutaneously.

Preferably the compound is administered orally or intravenously or
intrathecally or some suitable combination(s) thereof.

Preferably, the pharmaceutical preparation is in a unit dosage form. In
such form, the preparation is subdivided into suitably sized unit doses
containing appropriate quantities of the active component, e.g., an effective
amount to achieve the desired purpose.

The quantity of active compound in a unit dose of preparation may be
varied or adjusted from about 0.001 mg to about 500 mg. In one embodiment,
the quantity of active compound in a unit dose of preparation is from about 0.01
mg to about 250 mg. In another embodiment, the quantity of active compound
in a unit dose of preparation is from about 0.1 mg to about 100 mg. In another
embodiment, the quantity of active compound in a unit dose of preparation is
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active compound in a unit dose of preparation is from about 1.0 mg to about 50
mg. In still another embodiment, the quantity of active compound in a unit
dose of preparation is from about 1.0 mg to about 25 mg.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
Determination of the proper dosage regimen for a particular situation is within
the skill of the art. For convenience, the total daily dosage may be divided and
administered in portions during the day as required.

The amount and frequency of administration of the compounds of the
invention and/or the pharmaceutically acceptable salts thereof will be regulated
according to the judgment of the attending clinician considering such factors as
age, condition and size of the patient as well as severity of the symptoms being
treated. A typical recommended daily dosage regimen for oral administration
can range from about 0.01 mg/day to about 2000 mg/day of the compounds of
the present invention. In one embodiment, a daily dosage regimen for oral
administration is from about 1 mg/day to 1000 mg/day. In another
embodiment, a daily dosage regimen for oral administration is from about 1
mg/day to 500 mg/day. In another embodiment, a daily dosage regimen for
oral administration is from about 100 mg/day to 500 mg/day. In another
embodiment, a daily dosage regimen for oral administration is from about 1
mg/day to 250 mg/day. In another embodiment, a daily dosage regimen for
oral administration is from about 100 mg/day to 250 mg/day. In still another
embodiment, a daily dosage regimen for oral administration is from about 1
mg/day to 100 mg/day. In still another embodiment, a daily dosage regimen for
oral administration is from about 50 mg/day to 100 mg/day. In a further
embodiment, a daily dosage regimen for oral administration is from about 1
mg/day to 50 mg/day. In another embodiment, a daily dosage regimen for oral
administration is from about 25 mg/day to 50 mg/day. In a further embodiment,
a daily dosage regimen for oral administration is from about 1 mg/day to 25
mg/day. The daily dosage may be administered in a single dosage or can be
divided into from two to four divided doses.
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therapeutically effective amount of at least one compound of the present
invention, or a pharmaceutically acceptable salt, solvate, ester or prodrug of
said compound and a pharmaceutically acceptable carrier, vehicle or diluent.

In another aspect the present invention provides a kit comprising an
amount of at least one compound of the present invention, or a
pharmaceutically acceptable salt, solvate, ester or prodrug of said compound
and an amount of at least one anticancer therapy and/or additional anticancer
agent listed above, wherein the amounts of the two or more ingredients result
in desired therapeutic effect.

The present invention is not to be limited in scope by the specific
embodiments disclosed in the examples which are intended as illustrations of a
few aspects of the invention and any embodiments that are functionally
equivalent are within the scope of this invention. Indeed, various modifications
of the invention in addition to those shown and described herein will become
apparent to those skilled in the releyant art and are intended to fall within the
scope of the appended claims.

A number of references have been cited, the entire disclosures of which

have been incorporated herein in their entirety.
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What is claimed is:

1. A compound of Formula |

z
Y/\ —=

| |z R3
X\’/M R
R

or a pharmaceutically acceptable salt, or ester thereof; wherein:

Formula |

ring A is selected from the group consisting of aryl, and heteroaryl,
wherein when each of said aryl and heteroaryl has two substituents on adjacent
carbon atoms, said substituents, may optionally be taken together with the
carbon atoms to which they are attached to form a five- to six-membered aryl,
heterocyclyl, heterocyclenyl, or heteroaryl ring;

M is N or N-oxide;

X, Y, and Z independently are selected from the group consisting of N,
N-oxide, and C(R), with the proviso that no more than only one of X, Y, and Z
can be N or N-oxide;

Tis O, S, or -NR%

each R independently is selected from the group consisting of H, alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, heterocyclenyl, aryl, heteroaryl, -
NR*R®, hydroxy, alkoxy, -SR*, -S(=0)R?, -S§(=0),R*, -C(=0)R*, -C(=O)OR?, -
C(=0)NR*R?®, -C(=0)NR*S(=0),R*, -C(=0)NR*S(=0),R?*, - \
C(=0)NR*S(=0),NR*R?, -C(=0)NR*S(=0),NR*R?®, -C(=0)NR*S(=0),NR*R?®, -
S(=0),R*R®, -S(=0)R*R?, -S(=0)NR*R?®, -S(=0),0R*, -NR*C(=O)NR*R?, -
NR*C(=0)R*, -NR*C(=0)OR*, -NR*S(=0),NR*R?, -
NR*S(=0),NR*R’C(=0)NR*R®, -NR*OR*, and —-NR*NR*R5;

R’ is selected from the group consisting of —C(=0)N(R%aryl, —
C(=0)N(RHheteroaryl, —C(=0)N(R*)heterocyclyl, ~C(=O)N(R*)heterocyclenyl,
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— NROYCE@anyl, —-N(RYC(=0)heteroaryl, — N(R*)C(=O)heterocyclyl, -
N(R*)C(=O)heterocyclenyl, — N(RY)C(=O)N(R%aryl, aryl, heterocyclyl,
heterocyclenyl, and heteroaryl, wherein each of the R heterocyclyl,
heterocyclenyl, and heteroaryl, contains at least one nitrogen ring atom, and
wherein when each of the R' heterocyclyl, heterocyclenyl, aryl, heteroaryl, and
the “heterocyclyl”, “heterocyclenyl”, “aryl” and “heteroaryl” portions of —
C(=O)N(R%aryl, -C(=O)N(R*heteroaryl, -C(=O)N(R*)heterocyclyl, —
C(=0)N(R*heterocyclenyl, — N(R*)C(=0)aryl, — N(R*)C(=O)heteroaryl, —
N(R*)C(=O)heterocyclyl, and — N(R*)C(=O)heterocyclenyl has two substituents
on adjacent carbon atoms, said substituents, may optionally be taken together
with the carbon atoms to which they are attached to form a five- to six-
membered cycloalkyl, cycloalkenyl, aryl, heterocyclyl, heterocyclenyl, or
heteroaryl ring;

R?is H or alkyl;

R3 is selected from the group consisting of heterocyclyl, heterocyclenyl,
aryl, hetoroaryl, -OR*, -SR*, -S(=0)R*, -S(=0);R*, and -NR*R®;

each of R* and R® independently is selected from the group consisting of
H, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, heterocyclenyl, aryl, and
heteroaryl;

with the proviso that when R’ is morpholinyl, R is other than optionally
substituted alkoxy, or optionally substituted —N(alky!),.

2. The compound according to claim 1, wherein said ring A, in addition
to the substituents -NR?C(=T)-(ring comprising M, X, Y, and Z) and R® as
shown, may, optionally with said five- to six-membered aryl, heterocyclyl,
heterocyclenyl, or heteroaryl ring, is optionally substituted with one or more
substituents selected from the group consisting of halo, cyano, hydroxy, alkoxy,
aryloxy, alkyl, -NR*R®, haloalkyl, haloalkoxy, nitro, aryl, -C(=O)R*, -C(=O)OR?, -
C(=0)NR’R?®, -OC(=0)R*, and —-NR*C(=0)R".

3. The compound according to claim 1, wherein each of the R aryl,
heterocyclyl, heterocyclenyl, and heteroaryl, and the “heterocyclyl”,
“heterocyclenyl”, “aryl” and “heteroaryl” portions of —C(=O)N(R4)aryl, -
C(=0)N(RYheteroaryl, —C(=0)N(R*)heterocyclyl, -C(=0)N(R*)heterocyclenyl,
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salt, or ester thereof. 31. The conpound according to

wocdey/iudsy wherein the conpound of formula | ipgT/US2008/008749
represented by the formula Il A2 WO 2009/ 014637

PCT/ US2008/ 008749 214 ZI 260N\ H N (R$)n
N(R2) C(=O N(R2) Réa (Z2 Fornmula Il A wherein: Z is CH
- N¢R4)Etl(=05ar&2_—i N(@(?&Wem?h RZ‘NR“‘()'@@“E(DWMIQMUSLEWY—
, ais selec om.t he, group consi stjng ,0
NS Qietataeusiays bptpasihonts SeI - e S 1o B TRdS
i i | ’ n . .
YRR NyoliRiny?, 441, hetbideyciyi Hetebiydlendl 6r heteroary ing, is
optenatly dubstitutedowitih onglgr mheg susbstituénts Selecssd frotrethe group

cor PG ANgT SORERRE ARt S AN B AT,
hal&&tkoXy) ﬁsug@,rqr}gu hetaroany EO)R* CIGED)OR?, YORIGINREE, L s

NH. 15 s ane conpound according to claim31, wherein
OCEFOIR’, NNRikd= 2RI s Okalkyl-©ralkyh eOcallepfralk W@ @iyl ndP-atkyl-

et SR e Rsteyl 3t 0 Rerein 2 15 ot anc
Z2 4 sTh&ddmpHundPaccbreingaortaint ankereith Xg Yt andl 2are GER).
me&'{.elTple ré;oln?po%nd according to claim 1, wherein T is O.
The compound according to claim 1, wherein ring A is heteroaryl.
The compound according to claim 4, wherein ring A is pyridyl.

The compound according to claim 1, wherein R is H.

© ® N o

The compound according to claim 1, whererein R?is H.
10. The compound according to claim 1, wherein R®is heterocyclyl.
11. The compound according to claim 1, wherein the compound of

formula | is represented by the formula ||

0 =z |
AN \ XN
H
= N N
(R,

NRER7 [

zZ

Formula Il

ora pharmaceutically acceptable salt, or ester thereof, wherein:

Z'isCHorN:;

Z%is CHy or NH

R® and R’ independently are selected from the group consisting of H,
heteroaryl, -C(=O)aryl, and -C(=O)heteroaryl and, or R® and R together with
the nitrogen atom to which they are shown attached is heterocyclyl, wherein

when said heterocyclyl has two substituents on adjacent carbon atoms, said
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40. The conpound according to claim37, wherein nis
1. 41. The conpound according to claim 38, wherein n

wo ®odke1442. The conpound accordi ng to cl ai m 31,poE26i8008749
R61 is aryl. 43. The conpound according to claim42,

wherein said R6a aryl is 288 phenyl. W 2009/ 014637
PCT/ US2008/ 008749 215 44. The conpound according to
substitaiemtst hgetitnar it theacarbeieatpmsntpl wiish tlogy amnattaghed form a
stituted with one g[ylmare substltuents sel ected

fivey KOst METEDeES PelBrGYeM Ve iete
trigd .g%*eq?éaém#om irl.élgf p @(ﬂﬁjslﬁmq@f" 9|kyﬂ5NH1;hmenw%d -

according to claim3 selected fromthe group 5
N(ab)siandng of: i OO Npi Nt CTIN~ NN N\ -J;

NNJ(l\éHON NN NONCN ONCN FNYEN/ N FF\

N "b'S OT'NNi NYM) Nc N/ IN INN(N oyN f°

ill 1|(2N&|Tﬁy EoP#diNnGyé%co%mRI&b Nlaim 11,00héteilMs&dNNRPRO N
heterocyclyl, optlonallyc\ll\vl)lth Nsall\clj PI ive- tlc\>I sci:)lb-umgan/be(r)eé II>1Ieterocyclyl, aryl or
heteroaryl is optionally substituted with one or more substituents selected from
the group consisting of alkoxy, -O-alkyl-O-alkyl, -O-alkyl-O-alkyl-O-alkyl, -O-
alkyl-heterocyclyl, -S-alkyl, heterocyclyl, -C(=0)OH, -C(=0)Oalkyl, -S(=0),-
heterocyclyl, halo, and alkyl.

13. The compound according to claim 11, wherein Z' is N.

14. The compound according to claim 11, wherein Z' is CH.

15. The compound according to claim 11, wherein Z2 is CH,.

16. The compound according to claim 11, wherein Z%is NH.

17. The compound according to claim 11, wherein Z' is N, and Z% is NH.

18. The compound according to claim 11, wherein Z' is N and Z%is
CHo..

19. The compound according to claim 11, wherein Z' is CH and Z? is
CH,. |

20. The compound according to claim 17, wherein n is 0.

21. The compound according to claim 18, wherein n is 1.

22. The compound according to claim 19, wherein n is 1.

23. The compound according to claim 21 or 22, wherein R® is —NH,.

24. The compound according to claim 11, wherein -NR°R’ is —
NHC(=O)aryl.

25. The compound according to claim 24, wherein the “aryl” of said —
NHC(=O)aryl is optionally substituted with 1 or more substituents selected from
the group consisting of alkyl, alkoxy, haloalkoxy, haloalkyl, and halo.

26. The compound according to claim 11, wherein said -NR°R’
heterocyclyl optionally with said five- to six- membered heterocyclyl, aryl or
heteroaryl is a heterocyclyl optionally fused to either a benzene or pyridine ring.
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é@Rl%m RO Formula Il 5 or a pharmaceutlcally

pyr tabl e salt, or ester thereof, wherein in Formula

@hd I%Lccgfduhé & aiR] 1N‘bvh89elh3—NR6R7 is selected
O)N ary , aryl or heteroaryl, wherein said R9

frorartlyd: gooup oensisting 9f: is attached to the pyridine ring
t hrough a garbon atem wherein when 10 said aryl or
het er oaryl Has tvvolsubstltuents or ad'rfxcent car bon

atorrs osal M.N, \\/

r d r
Rigeielsigeleid
sig % o BT

- T
0
d ; each of which is optionally substituted.

29. The compound according to claim 26, wherein said five- to six-

membered heterocyclyl with said optionally fused benzene or pyridine ring is

10 optionally substituted with one or more substituents selected from the grdup

consisting of methyl, methoxy, 4-piperidinyl, -C(=O)OH, -C(=0)OCHSs;, -S(=0),-

pyrrolidinyl, -S-CH3, -S(=0),CHaj, -O-CH,-tetrahydrofurany, fluoro, chloro, -

CH,CHo-(1-morpholinyl), -OCH2CHz-(1-morpholinyl), -CH,CH2-N(CH3)2, -
OCH,CH,OCH,CH,0CH3;, -OCH,CH,0OCH3; and -OCH,CH,-N(CHs3),.

15 30. The compound according to claim 11, selected from the group

consisting of:
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carbon atons to which they are attached to forma
wofdoygo1463@ Si X- menbered heterocyclyl, aryl or pcr/us2008/008749

heteroaryl; R10 is selected fromthe group consi sting

of al kyl, -NH2, -NH(al kyl)21t@and 15 -N(al kyl)2; and

m s0, 1, or 2. 47. The conpound according to claim46,
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Ol S HNN NHN ; or a pharmaceutical acceptable
salt, or ester thereof. 64. The conpound according to

woQh@/dTugsy wherein the conpound of fornmula | ipgT/US2008/008749
represented by the formula IV: Z56 O/ H\ \1%\Il IN
NR~~R12 5 zs Fornula IV oe1a pharnmaceutically
acceptable salt, or ester thereof wherein: Z5 is CH
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H ang alk her ei n e\a opti $n

su 'Y ut'ed,ym orH in M _and Rl
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het exocyclyl, optionally withfsaid five- to six-
menb&bed heterocyclyl, aryl d¥2WD 2009/ 014637 NH,
PCT/ US20Q8/ 008749 220 heteroaryl is optionally
subsfitfited with one or nore substituents sel ected

N group consi sting of al koxy, halo, alkyl,

|etNer<bicy Lyl and aryl.

Iz

-0 ! and NH; : or a
pharmaceutically acceptable salt, or ester thereof.
31.  The compound according to claim 1, wherein the compound of formula |

is represented by the formula llA:



66. The conpound according to claim64, wherein Z5 is
N. 67. The conmpound according to claim®64, wherein Z5
WwoOIi2809%hl46375 68. The conpound accordi ng to cl ai Fc®A1S2008/008749
wherein Z6 is CH2. 69. The conpound according to claim

64, wherein Z6 is NH. 70. 2he conpound according to
claim64, wherein Z5 is N, and Z6 |s NH.  71. The
conmpound according to claim 64, x lerein z5 is N and z6
is CH2. 10 72. The co g to claim 64,
wherein Z5 is CH and Z6 The conpound
according to cl aj TR . 74. The
compound accor clairf 71, erein pis 1. 75.
The conpound a , Wherein pis 1. 15
76. The conpou ding to c 74 or 75, wherein
R13 is -NH2. 77. e conpound ccaﬁ%] to cl ai m 64,
wherein R11 and 2 independent |y aJ¢ and al kyl .
78. The conpound d@%5¥ﬂvmg)ﬁo ai 7 mhereln sai d
R11 and R12 al kyl independently #s aIkyI aryl. 20 79.
The conpound accordi ng Formui A 78, wherein the "aryl"
portlon of said alkyl-aryl is optionally substituted
wheieini one or nore substituents selected fromthe group
COongti ; . hal o and al koxy. 80. The conpound
accr:%r |¢n}g%t(;ﬂcl ai m64, wherein R11 and R12
i nd&pierCidnot WHar e sel ected from the group consisting

of : H, thyl, - -(3- 5f|uoropheny|)
- Q—%%’%ﬂ'?‘%@??ﬂ%ﬁ&%"’ or@ifylnhenyl , - cHeoH2- phenyl, -
%_@g%@&wﬂg}@ oup él‘ﬂ'@lstmﬁ of aryl and heteroary

uor op e conp ound accor dl ng
t o Y isi selectedfiroam éhmgmmccmmtmmf |adkyl sélkbctlﬁbl(alkmlm and —

p consisting of: pyrrolidinyl, piperidinyl, W
NRar 318 Bas Per US2a08! 008740 221 Jivvv.nnnr .nnnr ~
. NNMfs Mo, N N O ng /N 8NCH3

32. The compound according to claim 31, wherein Z'is N.

33. The compound according to claim 31, wherein Z* is CH.

34. The compound according to claim 31, wherein Z? is CH,.

35. The compound according to claim 31, wherein Z?% is NH.

36. The compound according to claim 31, wherein Z' is N, and Z? is NH.

37. The compound according to claim 31, wherein Z'isNand Z%is
CH..

38. The compound according to claim 31, wherein Z' is CH and Z? is
CH..

39. The compound according to claim 36, wherein n is 0.

40. The compound according to claim 37, wherein n is 1.

41. The compound according to claim 38, wherein nis 1.

42. The compound according to claim 31, wherein R* is aryl.

43. The compound according to claim 42, wherein said R% aryl is
phenyl.
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88 N N\ANNH .nrin~ ,rvint nnn~ Np NNNand CGr N,

each of which is optionally substituted. 82. The
woRPPAYE according to claim64, wherein saidpdikhiibaos7ao

5 heterocyclyl, optionally with said five- to six-

menber ed het erocycl yl, arypigpr heteroaryl is
optionally substitut ed Wi th one or nore substituents

sel4act Hok tompouhteacgoading ¢@nlsa|mt43)mhérenmdld>8ﬁa phenyl is

fl hi CH3
0ptlmgh?£§w§|t¢t§9wylth Qnﬁar@w@ﬁyiue% shipcted;frgm the group
conéljﬂﬁgrcﬁlrﬁ& * mﬁéoromhgpﬂaw%naw%ng to claim
, selected fromthe up consisting of: N~ S
0 \AG.IThe_cd)mﬁoLlnd)adddelhg it claim 31, Ise@died frapCtheNgmun
PHNI NpHNI j O_I N OrNOTrN/ CH3

HN, . VK _
CONBIRHNGIE HNO HNO © O O/ N "KkY N' -Nc9)NY ONN N N

HN\~HNHNIPC3NNN CH3HI\UH)HN~iN'3.)J><’ﬁ\I
|
X

I ON N O NLN I N
“z =

CMP YQ*% in @

N
o] /' o) /Nl
N
N = N = N\
y | |
N N

or a pharmaceutically acceptable salt, or ester thereof.
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HNT NI HHN- NNQHNI N ~~ HNvVv H~ H WO
2009/ 014637 PCT/ US2008/ 008749 222 N OO | | H3CI

woRoboitbs7l (1" H3 HN I / (-N (-N (N HJ HNJ HNPct@uszboshos749
N~ N FN-NHN-NF-NHNN_ ~NHNN \ / Jr-NHID
N NNHN HN/ HNF NHN O \ O-NON\ O.NHNN
Q{J NHNHIC N3 HCOXJ "CH3 NN HNJ ""~ HNHO-N

46. NFh©cBnmigounl d2coidiNg Hidl dlaintiH1 Nwhiréin ithélchimfdund of forBaR | is

rep#esgnrec{ é)y %eFformulallr"\U HN HND 70

o2 e

Formula Il

or a pharmaceutically acceptable salt, or ester thereof, wherein in Formula lll:

Z3is CHor N;

Z*is CH, or NH;

R® is —C(=O)NH(aryl), aryl or heteroaryl, wherein said R® aryl or
heteroaryl is attached to the pyridine ring through a carbon atom, wherein when
said aryl or heteroaryl has two substituents or adjacent carbon atoms, said
substituents may optionally be taken together with the carbon atoms to which
they are attached to form a five- to six- membered heterocyclyl, aryl or
heteroaryl;

R is selected from the group consisting of alkyl, -NH,, -NH(alkyl), and
—N(alkyt),; and

mis 0, 1, or 2.

47. The compound according to claim 46, wherein said R® aryl or
heteroaryl, optionally with said five- to six- membered heterocyclyl, aryl or
heteroaryl, is optionally substituted with one or more substitutents selected
from the group consisting of heterocyclyl, alkoxy, aryl, and alkyl.

48. The compound according to claim 46, wherein Z' is N.

49. The compound according to claim 46, wherein Z' is CH.

50. The compound according to claim 46, wherein Z% is CH,.

51. The compound according to claim 46, wherein Z% is NH.

52. The compound according to claim 46, wherein Z' is N, and Z2 is NH.

53. The compound according to claim 46, wherein Z'isNand Z?is
CH..
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NN"'" I~~--/Cop ON_ I F~NHNNINN / NHNN HN
N p

/I N- /[ ~NN- 5HNW NNNHHNHICHNJ NN | OO
wolbdriGean N NN ** N 7°1 H CNJ- HN-\ )N ~NV Hhic\r/tfszodkl}olssm
3\ / -, BGONTIN HNJ HWU HNJ NNI OONI OCH3

'z

NI O HN@etN OH3C.0 HN ~~1 A~ NN
I/ HN N HNJ N HNJ WO 2009/ 014637 PCT/ US2008/ 008749
225 The chiripount AR deriing tefchaim 46) whetirZHIS\CN amd

CHéSN v G N HNJ HNJ HNJ

55. The compound according to claim 52, wherein n is O.

56. The compound according to claim 53, wherein n is 1.

57. The compound according to claim 54, wherein n is 1.

58. The compound according to claim 46, wherein R® is —C(=O)NHaryl.

59. The compound according to claim 58, wherein said aryl of —
C(=O)NHaryl is optionally substituted with 1 or more substituents selected from
the group consisting of halo, haloalkyl, alkoxy, haloalkoxy, and alkyl.

60. The compound according to claim 46, wherein said R® is aryl or
heteroaryl, and is selected from the group consisting of: phenyl, 4-pyridyl, 2-(6-
(1-piperizinyl))pyridyt, benzofuranyl, benzothiophenyl, benzimidazolyl,
benzo(dihydro)furanyl, 3-pyridyl, 2-thiophenyl, 3-thiopehyl, 5-pyrimidinyl,
benzopyrrolyl, benzomorpholinyl, benzopyridyl, phenyl, 3-pyrrolyl, and oxazolyl,
each of which is optionally substituted.

61. The compound according to claim 60, wherein said R® benzofuranyl,
benzothiophenyl, benzimidazolyl, benzo(dihydro)furanyl,  benzopyrrolyl,

benzomorpholinyl, and benzopyridyl is selected from the group consisting of:

\{ |
o / , L, o ) \) )
<N\ e Y
, and ; each of which is optionally substituted.

62. The compound according to claim 46, wherein said R® aryl or
heteroaryl, optionally with said five- to six- membered heterocyclyl, aryl or
heteroaryl, is optionally substituted with one or more substitutents selected
from the group consisting of 1-piperazinyl, methoxy, methyl, 1-morpholinyl, -

CHax-(1-morpholinyl), and phenyl.



INE AV NIIT NINN \ NNNNONRNNON ONNNO Ni HN
\ HN'"N YHN NHN GN GN NH2 NH2 NH2 NH2 OH ONNI O
woNobo/¥4637 H3 CO / \ NN HN\ /_\ HN, N HN N Ndiafs26dsmod749
rN\V FrN HNJ HNJ HND A N: I IV N~1 HI H NyN
(NN NN7\ ~N(N) NN HHz&io NNOHNNHOHN/ N
.0 -OHNIT HIN/ /OO "Nl \"I' \ N\ \' I /NrylHN

0,
/I N63. Nyité (ddmpdlnd lckéoiding toHclairhl 46, Nséleprted Kromh Nhe group
conSiBng QY ‘

(
O\/O N\ P WD 2009/014637 PCT/ US2008/ 008749
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NHH r 4HNyNNNN NyNNGCN 11 (N) N7 ~N~- NHH
HFFF N NNNNON\ N/: NNN HH" FHNNN~
wotpognds370 OH , or a pharmaceutically accept airasaadsions749
or ester thereof. 84. The conpound according to claim
1, wherein the compound of 21® formula | is represented
by the formula IV(A): Z3 ONHN-~NN \lI (RIO)m
R9a £Z4 Fornmula | V(A pharmaceutical |y geecept abl e

10 Zz4 is ais
R2) - th<2)"NN( R2) /or{\lheter A N
NHz each ?\H. pendengl (J:I kyl , '\(il
aryl @r Heteroaryl is attachled to
Y HN\) Y H \/‘ , HN\) and
z
<M o
’ N
S AN~ IN
N x>
HN. S ; or a pharmaceutical acceptable salt, or ester thereof.

64. The compound according to claim 1, wherein the compound of
formula | is represented by the formula IV:

b4

Z

I |
AN N
' H
NYN N
NR11R12 [
bl

Formula IV

(R1 3)p

A

or a pharmaceutically acceptable salt, or ester thereof, wherein:

Z°isCHorN;

Z%is CH; or NH;

R'" and R' independently are H and alkyl, wherein said alkyl is
optionally substituted with an aryl, or wherein R'" and R'? together with the
nitrogen atom to which they are shown attached is heterocyclyl, wherein when
said heterocyclyl has two substituents on adjacent carbon atoms, said
substituents may optionally be taken together with the carbon atoms to which
they are attached to form a five- to six- membered heterocyclyl, aryl or
heteroaryl;

R is selected from the group consisting of alkyl, -NHz, -NH(alkyl), and
—N(alkyl)z; and

pis0,1,or2.

65. The compound according to claim 64, wherein said -NR''R"?

heterocyclyl, optionally with said five- to six- membered heterocyclyl, aryl or
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the pyrimdine ring through a carbon atom wherein
when each of said "aryl"™ and "heteroaryl" in any of

woldoe/@figgrenent i oned R9a groups has two substi tpdgRisS00800s749
2009/ 014637 PCT/ US2008/ 008749 225 on adj acent carbon

atons, said substituents npy optionally be taken
together wth the carbon atons to which they are
hetarioiaayl lie dptiondity satstitutedtwitH ore or enarexsubstidentedelected from

h i I | wh i wh i d
i s Sopnins bborenals, o pPkro S 351" °°
hetgy oPR boRuniaidrdihy ity eim 64, @ﬁgmﬁ ioncar bon

atons, said substituents nay optiona be Et,aken
t odit. heFhevcompolied axeobding 40 claimt@d, wherkein Beis GHe

ttached to f d five- to, six-

et oo}t §PmBalpR SESRAG (KM S reTLe BtBa 11 om
t hesayr oiRe e8MPothdECBFdiAd Y claimN® whévslrprzkid NH. and

- N( al kﬂ’é%; and 10 mis 0, 1, or 2. 85. The conpoun
ac

& d ompouadracgording ée siaimsed, wirrginfyis Nrand Z° is NH.

hetgr I r e "aryl" y i dos . 6.
Ny T coyRpuban e o e s Z? i Mg Zisa
CHsecond five- to six- nenbered heterocyclyl, aryl or

heteroaryl, is optionally substituted with one or _.
nor’@- s kg cpmpoeiRdacserding de claityh4. veheyelug” issCH and Z° is
consi sting of heterocyclyl, heteroaryl, alkoxy, alkyl,
%iryl oxy, dial kyl am no, halo, - S(=0) 2al kyl, -S-alkyl,
-C(C(7O#Q 'Elhdlxyl;(cblmpgNHﬁ(a{@badiih%tlo diimlamgwl/h%mm pad Byl , -

= a , - = a nd . .
Sii(il\éi\ﬁlﬁ ﬁngao}‘:ndﬁégéégh%hﬁdgﬁﬁm RS 1;_0 cl ?i m

: ; ing to
ol 7 I eBbound diroordiie 0 B WA R R S
ac d@. dT gy compoluaidracgording do elaimzZ24 ps78HRheBIn Rifiis —NH;.

The FeomtBEnGomBELTE] AGPEIN Aol [ier Bheron o' gnd R
indésehdeatly aréliH, al\r?%lamgﬂhe conmpound according to clai m 84,

wherein Z1 is Nand Z2 is CH2. 25 92. The conpound 12
acddr-diThg compoanch aacordingr ta glamn 74, wHesein saidiB " and R

aioffiprthyg g EARIBARE aocorcl 09, Lo, o 2 90, wherern ¢

n 7. 1TheXomphend agpordity &s et 78} Whedimithe 92ryl” portion of
saic\i,\g(lel{y(le—lanryl ri]s Iospti%'nally substituted with one or more substituents selected
from the group consisting of halo and alkoxy.

80. The compound according to claim 64, wherein R" and R'?
independently are selected from the group consisting of: H, methyl, -CHx-(3-
fluorophenyl), -CHax-(3-methoxyphenyl), -CHj-phenyl, -CH.,CHz-phenyl, -
CH,CHa-(3-methoxyphenyl), and
-CH,CH2-(3-fluorophenyl).

81. The compound according to claim 64, wherein said -NR''R'? is

selected from the group consisting of: pyrrolidinyl, piperidinyl,
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30 96. The compound according to claim84, wherein

said R9a aryl or heteroaryl, or the "aryl" portion of
WO 1388 R2) - C(=O) R2-aryl, optionally w th saipgr/fs668i008749

and second five- to six-nmenbered heterocyclyl, aryl

and heteroaryl is WO 2009/ @24637 PCT/ US2008/ 008749

226 sel ected fromthe group consisting of: phenyl, |

Lyl anyl ~™ifor phoMrnyl ,  pyridyl, nﬂtii‘fol yI "W"‘

perI m d| nm benz | I benzot hl ophenyl N

5 = N
M-MN(RZ) ( O)NR2 aryI optlonally W th sald first and
second fi ve- o si x- menbered heterocyclyl, aryl or

et er oar optionally substltuted mnth one or
bst | ute elected te group 10
; ing O nlldlny hoxy, 1-norpholinyl,

N
H 2 br om) Or 0 pAen y, )
met hyl , i sopr opoxy, - aE')Sj %%&q@ﬁgh i g'p_ﬁonally

subsﬁmteﬂ'_ cycl opropyl C( =0 - N(CHZCH3)2
and - C(= .

2o RHt EORPaIi ACOEING, £ TR AW PgTeI a5 R TR
heteRIESES/, | disticially \With id® NeOtd! dix-Nrldntbérel hetdrd 1 Byl
e:§#§|§ ﬁﬁ?INaNyS N NICN)eN N ﬁ( -.1 fﬂF \ ? &AP%ﬁmlﬁg'or
heteroarylds opkipnally\subkstiButedf with ionglor morke substituentsiseleated from
the' groud consisting of methoxy, fluoro, chloro, -CHCHaN(CHs)p, ~OCH;CHa-
(1-morpholinyl), 2-methoxyphenyl, phenyl, and 1-pyrrolidinyl.

83. The compound according. to claim 64, selected from the group

consisting of:

g ?9 S T

\CHs HN\) HN\)
N

Q_@)-N HNC@ j\f )\ HND
\)

(o}

AY

CH,

©/Q )Q (S HN\:NJQ CQ* FHNN\\/N

HN
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wo20d9%012d37H NI NH N O\ NN (N) 0 NI NN H NorNs2doslhs749
[T 1 N'J; HNNNHNCN I HH/ CN) HNNNNi N

~NJI \NI HHN O H£0 1 1 Br N WO
2009/ 014637 PCT/ US2008/ 00874 227 ONONON\ |
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|
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J and «d ; or a pharmaceutically

acceptable salt, or ester thereof.
84. The compound according to claim 1, wherein the compound of

5 formula | is represented by the formula IV(A):

0 =z

A y AN

N = N
\’/ ( _(R1 o)m
R9a

Formula IV(A)
or a pharmaceutically acceptable salt, or ester thereof, wherein in Formula lll:
Z%is CHor N;
10 Z*is CH, or NH;
R%is -N(R?)-C(=0)-N(R?)-aryl, aryl or heteroaryl, wherein each R?
independently is H or alkyl, wherein said R*? aryl or heteroaryl is attached to
the pyrimidine ring through a carbon atom, wherein when each of said “aryl”

and “heteroaryl” in any of the aforementioned R* groups has two substituents
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NNNI NN(N NONNHNH NHON-*" H\WN-/ O NH

Al-10 , , 0, and | ; or a pharnmaceutically
woeReeplugdl e salt thereof. 99. The conpound acaqeii$gosi(s749
claim1, wherein the conpound of 5 forrmula I is

represented by formula V: 26 No N H NN ,) (Rts)
IR14R15 ZaJ Formula V or a pharmaceutically
on axgae@tedairbons atdms hsaié gubstituents may oﬂnohallylbledakéh tagether

NH Rl d R15 t t
Witk e, a5 o 2LOTS 1 WA e s allaEhedaorn a irehbte-itg six-
mer’ﬂ%?é&ﬁé‘t%'rd&gclﬂ’”@r&?bﬁhé‘@?@a@ﬁ'vﬂwé}éﬁﬁi\/ﬁéﬁ %'aYd fiiafo-EM0
subst1 t uent on adj acent carbon atons, said
membbed hetenayitlylg enri@r heteroani dasawbmsubstituents or adjacent

t h i ve- i x- nmenber ed .

cartiit ¥1oBhs s2id SGEHHE 0l Mol patiShaly o tekeg BRGTIS Mtrutre

carti$a GidPORPWRRB By atd AttBERed to Feheasedohd ikt fiesigt oup
consi sting of alkyl, -NH2, -NH(al kyl), and

memNeewwt)emcy&hd gfyl er beteroayk, 2. 100. The conpound

nerr StoRebed i aro B EofRuag " Il W Npration, and

_N(gmypgra?dj het erocyclyl, aryl or heteroaryl is
optionally substitut ed with one or nore substituents

selnadg Bd1forotn
85. The compound according to claim 84, wherein said R* aryl or

heteroaryl, or the “aryl” portion of said —~N(R?)-C(=O)N(R?)-aryl optionally with
said first and second five- to six- membered heterocyclyl, aryl or heteroaryl, is
optionally substituted with one or more substitutents selected from the group
consisting of heterocyclyl, heteroaryl, alkoxy, alkyl, aryloxy, dialkylamino, halo, -
S(=0).alkyl, -S-alkyl, -C(=0)alkyl, -NHC(=0)alkyl, -O-alkyl-cycloalkyl, -
C(=0O)N(alkyl)2, -NHC(=O)NH(alkyl), and -C(=O)NH(alkyl).

86. The compound according to claim 84, wherein Z'is N.

87. The compound according to claim 84, wherein Z"is CH.

88. The compound according to claim 84, wherein Z?is CH..

89. The compound according to claim 84, wherein Z? is NH.

90. The compound according to claim 84, wherein Z' is N, and Z% is NH.

91. The compound according to claim 84, wherein Z'isNand Z%is
CH..

92. The compound according to claim 84, wherein Z' is CH and Z2 is
CHa.

93. The compound according to claim 90, wherein n is 0.

94. The compound according to claim 91, wherein nis 1.

95. The compound according to claim 92, wherein n is 1.

96. The compound according to claim 84, wherein said R* aryl or
heteroaryl, or the “aryl” portion of said —N(R?)-C(=0)R>?-ary|, optionally with said
first and second five- to six-membered heterocyclyl, aryl and heteroaryl is
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t he group consisting of al koxy, halo, alkyl, and aryl.
101. The conpound according to claim99, wherein Z7 is
woNooy/di@es7 The conpound according to claim 99, pearRdioos749
Z7 is CH 10 103. The conpound according to claim 99,
wherein Z8 is CH2. 104. The2gonpound according to
claim99, wherein Z8 is NH 105. The conpound
seleineolfrditr]mmd grcnjpaincms&&mgémferr.ﬂ'iemyzl'lnd(slnyum\l;\lgl , BRoripholitg,
The npoun ccordi.n cl ai m.99 erein Z7 i
SRR A S e s e T
berzbfHig2zA, |W(§*Inbgﬁmhﬁ n?l”@xgﬁ) V\%IS C2. 108. The
conpound’ accordihg to c 105 erein qis 0. 109.
npoq_h’d accor di ng to @rinan m 106, wherein g is 1.
conpourd ac Qg to claim 107, wherein g

The (G ing to claim 109 or 110,
b is - conmpound according to
whener ety v I 5 eachlsfriveltich iss egtionally

rroI [ d| ne that is opt| onal 'y substituted. 25 113.
SUbT’ﬁté‘t%%rrpound according to claim99, that is N N ENO

H3@y “Ttg? C dﬂnd"%o@?nﬁb‘ to Qﬁalﬁ‘hﬁ‘ %ﬁ@%ﬁ%é\l@ﬁ#s’ayaﬁl or

accepta t thereo ound accor
hetemacylaonthe, * amépertm d)lfesaldHMBﬁbICO#O)NB?-auyIaoptlonally with
mJJ a Vi

sai ﬁ.%rt gg%?%%@ glygg 0 sixp nﬁnbge'qzwqg{rgoc%/cﬁ/i aryl or heteroaryl, is

optionally substituted with one or more substitutents selected from the group
consisting of 1-pyrrolidinyl, methoxy, 1-morpholinyl, -N(CHj3)2, bromo, fluoro,
phenoxy, -S(=0),CHgs, -S-CH3;, methyl, isopropoxy, -C(=0)OCH3;, -NH-C(=0)-
CHa, -O-CHay-cyclopropyl, -C(=0)-N(CH2CH3;)2, -NH-C(=O)NHCH>CH3, and -
C(=O)NCHs.

98. The compound according to claim 84, selected from the group

consisting of:

R e s

ZN [Nj [ j

4

(o]

o]

o
z
4



NN YH(Re)r NRL7R18 J Zlo Formula VI or a

phar maceutically acceptable salt thereof, wherein: Z9
woidosdisedr N, 5 Z10 is CH2 or NH, R17 and R18 tpegalsias/008749

with the nitrogen atomto which they are shown

attached is heterocyclyl, wberein when said

heterocyclyl has two substituents on adjacent carbon

athrs, |d subsdlt tstogethﬁr vvlth bhe/'& rbon N
att°ac JT\;
heth}er cyaly , qf 0 h t r ; H d
Iec e fro 't he ro smﬁdﬂ]g of aI ky [Nj
H(aI kyI , 1,Nor A NL15.
oun cordl'hg t o ai nf'114N\ erein sai

& NR17R18 1 terocyclyl \@ptionallywth said e-
to six- menbered heterocyclyl aryl or heteroaryl is
optlonally subs |t d wwth ong or nore suh@tltuents Q

=

sela oupc sls s§li ng of°a| , ~N
on‘;bo nd / ah m N
NLl', r|n29|sN Thg d caqrding to [j
c aim 11 , rein The é&mo
or Hm ai m er ein Zl g CHZN™ 11
n’p nd | i ng to cl/w\m 114, wNerkin Zfb is
120. Th e’ rrpound ccor ding to cI aim 114, v,\per ein 29
[ N,’a| d zZ10 121 oTh npound ag€oy di ng to N
| i 4, 0 | 122.9 [ ]
N.fihe" conpou dmac&‘ord Nclti m 1145 whef eitn Z9(1 N
and Z10 |sm‘ICH2 &\DjZOOQ 014687 CT%?ZOO /0 875’12 ][N
N §" N N N j
H H H N
5 ~ H
OPh , , SJ SOzCH3 , SOzCHg
N

NN N [ j NN [Nj NN N N
S [ j é 'N' S N ojgj Ej
5 YT g0 ad ¥
i Q o N o AN 0 /N|
N(jfm Y 2 ) (\HLNJ%J SOy MQL\g
[ j Mu ~x- TR TNk [N] NN [Nj
P AT ® ” u
5;(55 N H N
N / S H ~ M s N



123. The conpound according to claim 120, wherein q is
0. 124. The conpound according to claim 121, wherein

woobso1d637 125. The conpound according to clai mckAR2008/008749
wherein g is 1. 126. The conpound according to claim

124 or 125, wherein R19 is2285 NH2. 127. The conpound
according to claim 114, wherein -NR17R18 i s sel ect ed

fromth oup consisting of: N N O 8 each of
whi hlsotlonally subgtht ut ed, helco oun
to cl aium 14\ erei | 3R14’/{j\/gj

er cy yl, éptifondy | y[with rdfT've to s;x-
rrbere het er lyl, or [heter og i Nz
ti ona substj t ut ed @lﬂh 0 r nor koxy

substituents 9] The cPnpoung_ ggcordi h*g to ajm

N , Wher ei n sakdNal koxy is metrthoxy. 130. Th N

onpound accordijng to claim 1143 | ect ed fromNt he
d;gmggp 15 consbt'ng of : NN /@EIIJ O N~11 CN

O H3CO.C- H-N N ~ ~ HN / ~~JL\VHNITJ'J1 )
H3C JJN N' v I—BC—O N'Nv H3C-O N HN,J HNJ and HNJ ;

or a pharmaceuti a cept abl thereof. 13]. N
The conpound ein the |
conpound s rlepr sefte by For
(\(g ;@ 8R1e[f“jo 211 N
A
N =

N._~N

/

/ \
/

Z
\N HN

\/
A/O jc]>/ , and © TH

or a pharmaceutically acceptable salt thereof.
99. The compound according to claim 1, wherein the compound of

5 formula | is represented by formula V:

/ |
\ \
__(R1G)q
R14R15
Formula V

or a pharmaceutically acceptable salt thereof, wherein:
Z"isCHorN;
10 Z8is CH; or NH;

R'* and R'® together with the nitrogen atom to which they are shown
attached is heterocyclyl, wherein when said heterocyclyl has two substituents
on adjacent carbon atoms, said substituents together with the carbon atoms to
which they are attached form a five- to six- membered heterocyclyl, aryl or

15 heteroaryl;
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20

25

Formula VIl or a pharmaceutically acceptable salt
t hereof, wherein: WO 2009/ 014637 PCT/ US2008/ 008749

wo2ddo/014d8) is CHor N Z11 is CH2 or NH R18 andtiRis2008/008749
together with the nitrogen atomto which they are

shown attached is heteroapyd, wherein when said
het erocyclyl has two substituents on 5 adjacent

carRBris ablmuted frahttheudgrouptaomsistingarfealkgl, -MH-NH@lkyl), and
é@(@gn a(imms to which they are attached forma five-
—N x3NGrenber ed heterocyclyl, aryl or heteroaryl;

(H)% c%(_ed fromthe group consisting of alkyl,

- NH2, -'NI—'| al'kyl), and -N(alkyl)2; and 10 si sO, 1,|or

132100rh&he @nmpm@daanmrdihggotcdaim 69, wherein saidr-eVR &7 d
tional

hetefSH AL pup ey, B ssiy 861 S hefibetad Pigtericysivy, g or

het@mairwngbbﬁoﬁallhﬁéusst&@z@de’tmoﬁe@r%o@mﬂ)sﬁws keRRted from
sel ected from group consisting of heteroaryl, and

thea‘rr9up coBsistiag ofra&ownlpaignalkab@@dcam@ to claim 131,

%6} P18 g Sl R AR 9 oy

accrodi nphé eofpyiumdlatkordiigteictairldo,ivhéigh 27 i36H. The
co ound according to cl ai m 131, wherein Z11.is NH.

103rh e Th® fpBRSYINE RGSORIIRG t@& %M%wmrelmﬁer%@hlzzm

to 147 Fhg bomigbungtadrdihd o Gkl SO TRRIEh 2 SNIER OO
The1 @5nTbe eomamundc cuprdingtb alaimled, wheveireZh is2pand Z%s

and Z11 is CH2. 25 140. The conpound according to
NHe| ai m 137, wherei n s is 0. 141. The conpound

accygli Pee B |WB%F€IJIW§ V\%Swﬁerelﬁlﬁzis Nfzfnd 28 is

compound accor g to c aim 139, erein s is
CHThe conpound accordl ng to claim141 or 142, V\herel n

%47 Thylé%i'npound according to claim 99, wherein Z’ is CH and Z% is

CH..

108. The compound according to claim 105, wherein q is 0.

109. The compound according to claim 106, wherein q is 1.

110. The compound according to claim 107, wherein q is 1.

111. The compound according to claim 109 or 110, wherein R'® is —
NH,.

112. The compound according to claim 99, whererein -NR'R" is a
benzo-fused pyrrolidine that is optionally substituted.

113. The compound according to claim 99, that is

H3C'O N

or a pharmaceutically acceptable salt thereof.
114. The compound according to claim 1, wherein the compound of
formula | is represented by Formula Vi:
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25

30 144. The conpound according to claim 131, wherein
-NR18R19 is pyrrazzolyl which is optionally
woMbsiisé3t ed. WO 2009/ 014637 PCT/ US2008/ 008749cTAB3008/008749
145. The conpound according to claim 131, wherein said
-NR13R14 heteroaryl, optiosmlly with said five- to
si x- menbered heterocyclyl, aryl or heteroaryl is
optionally substituted MAth ongZey nore substitutents
sel ected from the group consfsti of optionally
substituted thiopheqgyl, [ [y 5 substituted
aryl. 146. The c to claim 131,
selected fromth@ gro conS|st|ng of Ol NN ( /N

y NNN- NHTrN NNHN JNCH ~% H"
H Ns -o, and ; or har @u,;lcally
acceptabl e salt thareof. 10 147. e conpound
according to claim1, wherein tla® conpound of formula
| is represented by Forpgl@uMVl: 211 ONN / NN J

(Rssk N(R27) ( O)N(R21)R22 212 Formula VIIIl or a
ormpmmibawaycanabkamﬂmesmﬂth(-'ﬂila‘of, wherein: 15
Zl gsﬁ N, Z12 is CH2 or NH, each R21
8 IN/ls H or alkyl;

z‘° is CH, or NH;

R'” and R'® together with the nitrogen atom to which they are shown
attached is heterocyclyl, wherein when said heterocyclyl has two substituents
on adjacent carbon atoms, said substituents together with the carbon atoms to
which they are attached form a five- to six- membered heterocyclyl, aryl or
heteroaryl;

R is selected from the group consisting of alkyl, -NH,, -NH(alkyl), and
—N(alkyl)z; and

ris0, 1, or 2.

115. The compound according to claim 114, wherein said NR”R18
heterocyclyl, optionally with said five- to six- membered heterocyclyl, aryl or
heteroaryl is optionally substituted with one or more substituents selected from
the group consisting of alkoxy, halo, alkyl, and aryl
116. The compound according to claim 114, wherein Z° is N.

117. The compound according to claim 114, wherein Z° is CH.

118. The compound according to claim 114, wherein Z'° is CH,.

119. The compound according to claim 114, wherein Z'%is NH.

120. The compound according to claim 114, wherein Z%is N, and Z'% is
NH.

121. The compound according to claim 114, wherein Z° is N and Z'° is
CHoa.

122. The compound according to claim 114, wherein Z°is CH and Z'% is
CHa.



R22 is aryl, wherein when said aryl has two

substituents on adjacent carbon atons, said
wosibsidisbzent s together with the carbon atons tp@TydN2048/008749

they 20 are attached forma five- to six- nenbered

heterocyclyl, aryl or hetepmaryl; R23 is selected from

the group consisting of alkyl, -NH2, -NH(alkyl), and

- N(1a2Bk yThe2compdubida2006&1i0d. &6 8airRAROUS2ROEINCPB ALY 234

ti 1,Qqr2. 148. Th d di {. | aj 148,
wnards T pomRond AR STIRES Bl (T er BT ve.- ¢ o
S1 %25TerHeESHpBBhAREHRIINY to Bt 222, WHeREmRT 11 S

optionally substituted w a halo. 5 149. 19,

corf2éuntheacempaung acoording to ¢ladn 1ddeore! 26, ZvhereimR ™~ is —
5 NH150. The conpound according to claim 148, wherein Z12

3s CH 151. The conpound according to clai m 148,

whengi N P dompditind  abedrding etc: @Eeund 426608 iMmg-NR''R™ s

claim 148, wherein Z12 is NH 153. The conpound

selegtedframmipergrodpLomsEliog afherein 711 is N, and Z12 is

1O~wNH. 154, ~the conpound according to claim 148,
whérein Z11 ils N and Z12 is CH2. 155. The conpound
ecov di e aim 148, wherein Z11 is CH and Z12 is
15 156. The conpound according to clai m 153,

i =5 157. The conpound according to claim

s 1. 158. The conmpound according to
, ei ' . . ' accordi ng

058 a1 ndtash oRaiends SpugtRy RN

opti2gnalThye sommpbuhdt @ctordiiRg2@08lih4 684, wherein said -NR'®*R"

PCT/ US2008/ 008749 235 %60. The conpound accordi nlgd to
10 heterogyciyl; sptiopaly ayith saidyfiveminsha memhsred heterocyclyl, nary or

heté:f'eag}ﬂié‘bptionally substituted with one or more alkoxy substituents.

129. The compound according to claim 128, wherein said alkoxy is
methoxy.
130. The compound according to claim 114, selected from the group

15  consisting of:

e LA 3, A0

HaG N NJYO NP0 N N/]\fo

O HN N HN A~ O A N
(\NQ HyC-C NS ' Mcd o~ ]@

HN._J :

HN.
N
HN_J and AN

pharmaceutically acceptable salt thereof.

or a

131. The compound according to claim 1, wherein the compound of

formula | is represented by Formula VII:

z10
0 = |
AN AN
| N
N /N N
\( \ (RD),
NR8R19 » )

Formula VIl

20

or a pharmaceutically acceptable salt thereof, wherein:
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FHN JN HNJ or a pharmaceutically acceptable salt
thereof. 5 161. A conpound according to any one of

wochedreesy, 11, 30, 31, 45, 46, 63, 64, 83, 84cTAB2008M08749
113, 114, 130, 131, 146, 147, and 160 or a

pharmaceutical |y acceptabl essalt, or ester thereof in
purified form 162. A phar rraceutl cal conposition
corﬁi |$Ch’goraNt herapeutically effective anmount of at
aZ:.,1 QE’ und of any one of clains 1, 11, 30, 31,
5 64, 83, 84, 98, 99, 113, 114, 130, 131,

14@218%4171 Rm"tg é@%r%thath@ﬁfrﬂééﬁlé%rﬁ% 'Whlé‘ﬁﬂ?é%} ard $hown

salt or ester ther eof, I n conbination with at” | east
attashed pmlaetea@@uy! |vclmrey1 whepsaithheteraeydly hasiee satsiituents on

adiH RO B oG Sohe P Rapaetiel Matring Briyl afyms o
whiéh the&y &t attdcHad foemcd iveUdkie! metibeté@hetdrocy &g, am@r
pharmaceuti cal conposition according to claim 163

hetolo@r¥i n the one or nore anti-cancer agents are

>0 D ol frbfh GeIBUB UBRCRIRE B Xy THIAZ LN @iy, and
éaq I'n,  doxoru é ngot e

agent ,” Crsp icln,

-N(@tigpgsarste, irinotecan, canptostar, topot ecan
pacljtaxel, docetaxel, epothilones, tanoxi fen, 5 20
fI foisSlir! aé’l"l2 met hoxt r exat e, t enozol oni de,

21468, Tig GamEREina ScoRiide cidlh {4 Wherb/ S ANFTR
hetﬁoaeylsomtlonallynmtmsaldafr\@-@) sixd memberead hetgracyatyl, aryl or
net@OgEY I PRECH A SRR HAEa 0 BR GLBHTe SDsUbiegtaelected from
the dn% Bdhﬁ@ﬁr‘i@?bfiﬁét@?@a@f iidaryenet hi ODhOSDhOF am ne,

usul Carnustine, ° 25 Lonustine, Streptozocin,
Dacw%afhe]epnmomdramtpmng @y claimbl ?n‘e wherein 2™ is N.

urlne Th|o uani n dar,abi n
oo P bR BatrPRund ke g o B 41 WHR 7 s 1.
Vi mdaessl ”EheBb fidhccBrdihg 16 BldinM 3 DavHere bz tiie CHYD
2009/ 014637 PCI/ US2008/ 008749 236 Doxor ubi cin

Epl 1afoi cThe crapounr@csording o slajsi 131, Dielenof orisgNH.n,
ST RS AUARE T 9P PEEpn2° o ana 2

NHTest osterone, Prednisone, Fluoxynesterone,
Dr onpst anol one propi onate, Testol actone 10 - 1.
Megei: r breysamposnd according to claim 131, wherein 2" is Nand Z'' is
CHa.
139. The compound according to claim 131, wherein Z'® is CH and Z"’
is CHa.
140. The compound according to claim 137, wherein s is 0.
141. The compound according to claim 138, wherein s is 1.
142. The compound according to claim 139, wherein s is 1.
143. The compound according to claim 141 or 142, wherein R' is —
NHa. |
144. The compound according to claim 131, wherein -NR'"®R" s

pyrrazzolyl which is optionally substituted.
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5 Met hyl predni sol one, Mt hyl t est ost er one,
Predni sol one, Triantinolone, Chlorotrianisene,
woHye@ady3pr ogest er one, Anmi nogl ut et hi mi de, ESt r @guais2008/008749
Medr oxypr ogest er oneacet ate, Leuprolide, Flutam de,
Torem fene, goserelin, G gpgatin, Carboplatin,
Hydr oxyur ea, Ansacrine, Procar ba2| ne, Mtotane,
M tM@ntThHl&OlThM’d acterdindptel daine 13Anashereioisaid —~NR'*R™
Letrazo ecitabine, 10 Re| oxafi ol.0
netEEA e R ORETE e 53 duterrto A CBpTTRreBaRsBrotyl, anv or
heté(ﬁieﬁ?lqg op%SHQIIy BubstitLERNRith okel &%oré%ﬁ@étﬁh@rﬁ@ selected from
rof i mer, tuxe, Liposonmal, Thiotepa, Altretam ne,
thel\/gr@mm g(pnsnstpr@mfz mmtonaLyer subﬂstéutepuub@gheamlt and optlonally
tar]e | fosfom de, Rituximb, C225, Doxil, Ontak,
Su%&ﬁ‘geé M/I otarg, Canpath, Cel ebrex, Sutent,
Ar s, TH&edﬁﬁgﬁﬂndW@éﬁ@ toKeRind 21BE, seléct@Wfl&%the group
and PTK787. 165. A nethod of inhibiting one or nore
consigtingrrfdependent ki nases, or treating one or nore

dis ases associ ate ih a cyclin depemdent ki nase,
;%g?l g adn1/|s el a therapeuti gal)ly effective
conpoun mny one of clains

N11 4 3, 64, 83’ 8498, 99, 20 113,
N14 1@31 ;6 (J

and 16®\ yor an
arrracéut{call accept abl e sa or ester thereof to
a patient |

ti on. 166. A method of
reating one

ed of such inhf
nor e di SeRgess a ssoci at ed. y (l;bt‘@fﬁtdc@u ically
dependent ’ Ki nase conprising adm nistering t
acaeptatﬂesatbﬂhsneoh treat ment 25 an am)unt of a first

nng% Whl &hpolzt%n nrgoung% ggvrhe glfn ﬁ'gi’c:gsgwpi):und of
forﬂaa%l |%3é?re75éﬁtedll4)7Fo?rHGIa ¥ae, or a phar maceutical | y

acceptable salt or ester thereof; and an amount of at

| east one second conpound, the &dand conmpound bei ng
an anti-cancer agent di Bf eren t he compound of
any one of clains 1, 3( 11, 45, 46, 63, 64,
83, 84, 98, 99, 146, 147, and

160; WO 2009/ 014637 c1/ UsBoos/ 08749 237 wherein the
amounts of the [first yconpound an
result in a ther tic effect~"18% The nethod
according to claim 166, whereiln the—cy®bj n dependent
ki nase i s CDK1. N(R?")C(=0)N(R?")R?2 12/

z

R
S

Formula Vi
or a pharmaceutically acceptable salt thereof, wherein:
"is CHorN;

Z'? is CHy or NH;

each R?' independently is H or alkyl;

R% s aryl, wherein when said aryl has two substituents on adjacent
carbon atoms, said substituents together with the carbon atoms to which they
are attached form a five- to six- membered heterocyclyl, aryl or heteroaryl;

R2 is selected from the group consisting of alkyl, -NH., -NH(alkyl), and
—N(alkyl)z; and
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15

5 168. The method according to claim 166, wherein the

cyclin dependent kinase is CDK2. 169. The nethod
wo20e1dé3ng to claim 166, wherein the di sease ipgT/US2008/008749

selected fromthe group consisting of: cancer of the

bl adder, breast, colon, kidsey, liver, lung, snal

cell lung 10 cancer, non-small cell |ung cancer, head

and is6ck, oe2ophagus, gall bl adder, ovary, pancreas,

el He Sotfehynt ReBrcinae S Taa. eshiLSbig &7 .
optioNBENAfNtdaid fitedtendin. mehibsered HeYéF@B?QYIE/ lafyl lo? etsrioaryl is

acute | ynphobl astic |eukem a, B-cel nmphoma, T- cel
optiopahsuhstituiedgiitha halg. | yrphoma, non- Hodgki ns

ly j 1.1 . M ma,

el b e ARG dcco RN S i Rle, fueln 2 TRREC

Ny e1 500 € DS ch/ipoat accoydihg &y eRlimst48; wherdinoD® is Sl

pronyel ocytic | eukem a; fibrosarcons, 12

r hal®deny b Fedwrund@cgerding §@ slaim 148 mharaisy 4nds CHe.

gl iR apgs é&@@%ﬂﬂﬂ%ﬁordiﬂ@'t@%%q "WHYERY Z'2 is NH.

t eratocar ci noma, osteosar cona, xenoderona

pi grE3t selcbmipauaticaricanding e clditmyt48, aviarein ZUliaiN, and Z%is

cancer and Kaposi's sarcoma. 170. The net hod accordi ng
NH¢o claim 166, further conprising radiation therapy.

Py . . i . : . ).

ant P ATIQ SoMToTAR REERARY IO iy LR Tridréin 0SSR Bnd 22%1s
CHgonsi sting of a cytostatic agent, cisplatin,

dox icin, taxotere, t.axql,, eto ide, 1rinat n 12
confiebeTts CoptpRidsrorddo il 48 witerein 2% €if g 2
is cHpot hi | ones, tanoxifen, 5-fluorouracil, methoxtrexate,

tenozol om de, cycl ophospham de, SCH 66336, R115777,
L7 76562 3T h@psnpoupdsserding de stgim) 153 avherely ki 0.

aar &y 68 bfyed accoRRNERa Kol 1 FherBlfist o,
Chl 1g8TeThé @empdupsffitiofding td2lanmad 58) whdrehr eisbuci |
Pi pobroman, Triethyl| enenel am ne, WO 2009/ 014637 _,

PCTIAS5200% cusmaLnc agcarding Ho| €ake n 4 hwBBHR JRi nis, phenyl

: tQg, Lonustine, Streptozocin,
Wh'@iyalr)ég@?ar! , Lﬁég%g‘?'di ne, Cytarabi ne,
6- Mer capt opuri ne, 6-Thi oguani ne, Fl udar abi ne
phosphat e, oxaliplatin, |eucovirin, ELOXATI NTM
Pent ost ati ne,
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Vi nbl astine, Vincristine, Vindesine, Bleonycin,
Dacti nonyci n, Daunorubicin, 5 Doxorubicin, Epirubicin,
wol@egsiléxei n, Mthranmycin, Deoxycofornycin, PCT/US2008/008749
M tonycin-C, L-Asparagi nase, Teni poside
17a- Et hi nyl estradi ol , Diebdg/l stil bestrol,
Test osterone, Predni sone, Fluoxynesterone,
Dr ovés t Bime compopndEoeoading td eldiml B48, evtesrein said compound is
Megestrol acetate, Methyl predni sol one,
Met hyl t est ost erone, Predni sol one, Triantinol one, 10
' dr oxypr ggest er one,

Am nogl ut et hi m (
Medr oxypr ogest erayesa roPi de, Fl utam de,
Torem fene, gosereélimny i m, Carboplatin,

p
Hydr oxyur ea, Anmsatrine, Procarb&ipex M totane,
M t oxantrone, Levam sol e, Navel be@wast razol e,
Letrazol e, Capecitabine, Rel ZDx ol oxafi ne,
Hexamet hyl nel am ne, Avastin "S'Eﬁe eptin, Bexxar, 15

Vel cade, Zevalin, Trisenox, da, Vi nprel bi ne,

Profimer, Erbit ux(r) Li posorral Thi ot epa,
or gpharsagaulisallyaeeariplle, saft therepfumab, Lerozol e,

FU'T@fISt%q%Fn o@eé(;ﬁs‘&:r&lﬂ%ytf) r&%r@bfj@lal s hw%en?(?e 31C2425546

63, 54 88t 84}98&,@95{113[\!6090@3@,, 13\1?,ull46s1147 KB@IT@QH]T@ SW

1248, PTK78 of i i ti
phaimansHlckhyAdesatanie Ref GhestelTareatin RsTSadpHal ot ne
thejgy OﬂrWMQEeQﬁcal%omﬁ%ﬂ% @@rﬁ ﬁélﬁ @tH@r&ﬁbtﬂﬂ;@ll?r

nmore Check pol nt ki nases, I n a |en i n need
effective aniqurd ofpt mshgnamnm@xraﬁ) ytmepﬁela;uasneﬁﬂ 30, 31,

45, G BPRA 45 3 Yo GRSV £ ) 136 74P o

pha@ﬁvac@étlceﬂ ,actéptdtiie s8f.orbbter thérbof lisGomBihatia® withGat least

147, and 160 or a pharnmaceutically acceptable salt or
onesgharmadesttically acaepdablg Gastieod of treating one or more

0 A PR i Ky oy 88 2, e

comprésibgrent oﬁmn@mmﬂt-c@fﬁc@r dgents differpotfrem thbicompauna of
conpound of any one of 30 clains 1, 11, 30, 31, 45,
claimpl. 63, 64, 83, 84, 98, 99, 113, 114 130 131, 146,

147 I

oot 19 Tt BlarRacd R R e B GRE R T162 i eHoin
the 2@ Gmmareanti-cahcert agesrastareselectexbﬁrwmtdmrgmuu consisting of
e S 5 b, LB SR alerd 858, hoddiad b,
canélrﬂtéstal%pomnléacntbha ae@@mep@psawmhebetamoﬁrén 5-

anti-cancer agent
fluorouracil, methoxtrexate temozolomide, cyclophosphamide, SCH 66336,

R115777, L778123, BMS 214662, Iressa®, Tarceva®, antibodies to EGFR,
Gleevec®, intron, ara-C, adriamycin, cytoxan, gemcitabine, Uracil mustard,
Chlormethine, Ifosfamide, Melphalan, Chlorambucil, Pipobroman,
Triethylenemelamine, Triethylenethiophosphoramine, Busulfan, Carmustine,
Lomustine, Streptozocin, Dacarbazine, Floxuridine, Cytarabine,
6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, Pentostatine,

Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin, Daunorubicin,
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wherein the anounts of the first conpound and the
second conpound 5 result in a therapeutic effect.

wobbdo/o1déye net hod of claim 173, wherein anti - Cc®aars2008/008749
agent is selected fromthe group consisting of a

cytostatic agent, cisplatip3s doxorubicin, taxotere,
taxol, etoposide, irinotecan, canptostar, topotecan,
DoxoaabicinaEplirubitin ddaredicin, Nhtdmrdimyuneﬁ,eokmr_lm'rrhycin,

M o e A T
Dle@f]‘s@%s Hogl eﬁés"’l{)ét)eron g‘ﬁ%ﬁé F%&PM‘[&%nBO EGFR,

adri a cytoxan,
Drogwrstaniclone propionatd, TmsbdlactdnemlegestfblalcatateJ f osf ami de,

Methy ey paRBRo Mt Eetostptarion eI RISBEN SEBMSInalPRe:
IR SEne G AR b ARl BHE L Alfno CARRAGEE Srarkistine,

ar bazi ne ne, Cytara :
Medropprogestaraneaestats, Tieupgolide, E@tanﬁdmdﬁaramiie@e, goserelin,
atin ucovi.rin

CisBBReE Ak Rt kulea, BnAcHbr ! Brocb adnhoptane.

MitBleptronel Devaineddlé, W%Iﬁen@aﬁéﬁﬁtk@oﬁ‘é fl.zetreﬁ@l@ rChp&ditabine,
Epirubi cin, Idarubicin, Mt anycin, Deoxycofor cin,

Relm(afmq((Drplazaflnepgpaa@@thwmlanmm ﬁugs’m; Herceptin, Bexxar,

Vel%%cg ?g{%ﬂél@ﬁééﬁo&%%@%@%@b%&bl Sh| AJF!S%I Ebitux®, Liposomal,

ThidlepaDA RIS Mélgnawmasﬂzammpémm vawtarm I
acetate, Methyl predni sol gne, Methyl testosterone

Exeppestanedfestemi 4%‘#!?1'%‘@?0@825 Boxtr @ntaka Hepogit, Mylotarg,
!
o BRSNS e K
SUT2481idneeTK@8Zerel in, 25 Cisplatin, Carbopl at| n,
R L W
tre%g@ycﬁ?é) remo@eﬁa‘ﬁe'a"ség Sociald %ﬁfa'%&ﬂ e%'e%@ﬁt Kifiase,

amet am ne ast| n, Herc exxar
convisinagl edmmswrlng, a ﬂherapaub@allxeifte@aye ¥moundlobiah teast one

compne S AMEOTR el BIRPS . Hr 20t A B BFopa, 34 98, 99,

113 4hyess0 2 Y EAEERE] b a@ﬁ?a@l@td%l% fable sal
3233\4,??%%)("(!?1 %}astaknggo;@%()%/ﬁ%targ,u' b C@ ble salt or

esterthersalto apatiant in nead &f suchinhibigien, Neul ast a

R g e RS Ay v

dep‘éndWhﬂ@mtabe ¢uragrisingiadminfsteringlics® asamnmas froneed eﬂ sw:h h
one or nore Checkpoint kinases in a patient in need
treatment of |

an amount of a first compound, which is a compound of any one of claims 1,
11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131, 146, 147, and
160, or a pharmaceutically acceptable salt or ester thereof; and

an amount of at least one second compound, the second compound
being an anti-cancer agent different from the compound of any one of claims 1,
11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131, 146, 147, and
160;
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conprising admnistering a therapeutically effective

anount of a pharnaceutical conposition of claim162.
wo20d9/fA4637he nmet hod according to claim 172, 173ctars2doémos749

wherein the Checkpoint kinase is Chkl. 177. The

nmet hod according to claim 232, 173, or 175 wherein the

Checkpoi nt kinase is Chk2. 178. A nethod of inhibiting

onewhereimthe amoosisef thierfastsompound aadithg seoond tompound

s{t‘ovvi nﬁ t he Fro%r eﬁsi on of, a disease associated with
resyitin gANerFPeUlic e88Che  kinases, in a patient in need

t hefeof The PREthbE dtSordIAg b Sl 165, WhdrBm thatdyehh dependent
~therapeutically effective amount of at |east "one
km@i‘ﬁf@o&ﬁlﬂof any one of clainms 1, 11, 30, 31, 45, 46,

ani S8 B8 gpélfiod aeniinate Saim, o, sy the i fn gpbéndent

kingsd RrCbRereof . 15 179. A nmethod of treating one or
nore di seases associated with tyrosine kinase,

conffi9-sThe meethpdiascerding te slaim heraintbedlisgasauish
: i rst conmpound, which is a
Se'%é&gn%té@?@‘%?aaﬂ{?%“%“f%{aim; 1, ml)l, 30, 31, 45, 46,

63, cditter 838theBBladd8r, t8ast] tdlon] kitine¥3liver Rihg, $Afall celldung
147, and 160, (lwr a pharmaceuti cal | 3& accept abl e salt or
Ca@@f»é?ort‘ﬁ'é\a@&e," gl cancembeat asd nack, egaphagis. dladder,

oveff HeRgadINIEM AR, EaVbE A, TRBRMa arfRAg JRelBing,
sqmalm)uﬂdgllca:_@momaﬁl, 146, 147, and 160, the second

o BHkEmis, achte Bradiocyi fadinmananioni VEudiapvEe frtemmia.
acui® lyrishidBlastic RukBRTIAPBIEEN GyrRbh6iia, T188H Mn;‘S‘I‘chthSjH@Hgkins

treating, or slow ng the progression of,” a disease
lympbeoows, moscHodgking henphome; batry cel iymephomasewntle cgll

yrBRBE vl bR LR S BRBRMES of “aphar maceut | cal
Corgfié andicHrOAR T $EIogehdus BiikeRfia | PMYedybgiastic 8pedrome

harmaceutically 30 acceptable carrier and at |east
angpneysipeticdedke®iali ng to any one of clains 1,

iié’quﬁé}f%ﬁ‘a%h%@%%&?é%’%é , 99, 113, 114, 130, 131,

and armaceutically acceptabl e

sal dstcykaha) nédvebstomAOy RS/ dhtdschivannomas;
CT/ US2008/ 008749 241 181. The met hod accor di n%to
melangimA. SEMINQKE: L8TAIQIRECING ISk OFteqsaRzRa, xenoderoma

pigmentosum, keratoctanthoma, thyroid follicular cancer and Kaposi's sarcoma.

170. The method according to claim 166, further comprising radiation
therapy.

171. The method according to claim 167, wherein the anti-cancer agent
is selected from the group consisting of a cytostatic agent, cisplatin,
doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar, topotecan,
paclitaxel, docetaxel, epothilones, tamoxifen, 5-fluorouracil, methoxtrexate,
temozolomide, cyclophosphamide, SCH 66336, R115777, L778123, BMS
214662, Iressa®, Tarceva®, antibodies to EGFR, Gleevec®, intron, ara-C,
adriamycin, cytoxan, gemcitabine, Uracil mustard, Chlormethine, Ifosfamide,
Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine,



10

15

20

25

30

is selected fromthe group consisting of VEG--R2,
EGFR, HER2, SRC, JAK and TEK. 182. The net hod

wo200i1dé3ng to claim 180, wherein the tyrosi ne pirna3608/008749
is VEG--R2. 183. The nethod according to cl ai m 180,

wherein the tyrosine kinase3gsis EGFR 184. A nethod of
inhibiting one or nore Pim1l kinases, or treating, or
Trieshyenethiapmosphotpreine] Busaffan aCairsestie, iosustiaee Streptdzocin,

Dagifiathe: Pognitie: ytashits SoueithploBiing & Ihibgharipe,

Fluéé}%bﬁ@bﬁdﬁﬂ#ﬁé’ cﬁfefllﬁthinV%Lﬁ'!mHm E‘P_fO)@AT'I\?TﬂSPe‘h&%tatme
onmpound any one of clainms 1, 30, 31, 45, 46,

lealastlm Vlegnstam,, \igdesige, Blesmycing, Da_ca‘momm Qamorybm,m,

Doxi{inich foni@bich J0BRIBS AL M Bipyoi BEB AP EaRh. oo o
Mlté’rh‘}éiﬂS@SL-%%?)@%@h%b W rip&siae 4 7o1BtHihyasteadiel,
treating, or slow ng the progression of, a disease

Dleﬁwﬁtweﬁt@di Testostenene, d?renlnlse)nm l-'dubxymmwgneconpru si ng
D mnlcaterlng%{ é })I i n E?ttreatment
"OH}PS:S FRURYE HFOROPFEs ¢! €SI p‘étﬁﬂa e§ oage %’orrpound of
Meﬂhgbbr@@ﬁis@lbnec Meititektostdront) Prédniséonesd Friamzindidne 83,
, 99, 113, 114, 130, 131, 146 147 and 160 or

Chlarotianiseredydrexygrogestasonsl AminggluisthimiderEstramustine,

MRy BibgkSidtBREACertle, Toubiaitle, PtaHiGE e R foserpiin,

Clsrﬁétm A@artoplatind Hy@fBoxyifreadBmsHering 1 Brocklbaziné OMitdthe,
147, and 160, the second conpound bei n

M't%ﬁﬂtﬂ%‘&né@l’a@g@r‘ﬁ Narribene, Anastrazair,lieirazole, %%aqqqlt@plne
RoRIBTICRGHSHBESSBARIHAL KB4 W0t Bear

Velcz?nflmﬂe\mdmpﬁlsemg( acoda,sYiaoreibing, Prdffmapﬁnbltwﬁ IL}posomaI,
t d of

Thigleg o igtary, Welghalps, TeagzgmensL oo Soivastianty 14

Exéﬁ&taﬂéhfos#&ﬁudelﬁtu%% 995, %xﬁ‘ (Bht%fk”%%ks%y@ﬂha;}ldtarg,

acceptabl e salt or ester’ thereof The e
Campaithe\thumnt Amrwspahl@elpogen,sl@ewestad Keapivance)

sting of: cancer of the bl adder,

SUH@%@ dEPf}gﬂéjlkl dney, liver, lung, small cell lung
canee ArﬁﬁéthéatﬂfIunrﬁsitihgldi@o:cmae@Cheaﬁp@inﬁn@hagég kor treating,
esophgg WO 2009/ 014637 PCT/ US2008/ 008749 242 gal |

e

or sipwinadhe peagrepsiopafca siscase: asreciated with ane ermase d,
Che[Hk?ch rﬁtk%asggfjlnsg Ipgtlent in need thereof, comprising administering to

the patient a therapeutically effective amount of at least one compound of any
one of claims 1, 11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131,
146, 147, and 160 or a pharmaceutically acceptable salt or ester thereof.

173. A method of treating one or more diseases associated with
Checkpoint kinase, comprising administering to a mammal in need of such
treatment

an amount of a first compound, which is a compound of any one of
claims 1, 11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131, 146,

147, and 160, or a pharmaceutically acceptable salt or ester thereof; and
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i ncl udi ng squanous cell carcinoma; |eukem a, acute
| ynphocytic | eukem a, acute |ynphoblastic | eukem a, B-

woERbdlaysyphoma, T- cell |ynphoma, Hodgkins |ym\elnoam@o0s/008749
non- Hodgki ns 5 | ynphoma, hairy cell |ynphoma, mantle

cell |ynphoma, nyel oma and28urkett's |ynphoma; acute
and chroni c nyel ogenous | eukem a, nyel odyspl astic
sy ratr ameuntofatieastyehe@sgtond tempennd differenbfranciben,

cOrTRAHROREISRY & bhes0. S0k A BRaoHRAHbIES BBt 131 140,
13137965 $ATANPTBE, th@gl,&%aﬁoons&m@aan%taﬂ aﬁt%ahew@gant,

ost eosarcorra xenoder oma ment osu
kewdneretmﬂmdmnauntstgfﬂbedwﬁatdmmmm andthe seeontd compound

s _sar 188. A nethod of treating a cancer,
res@ﬁﬁlp?lt% rﬁaeﬁéﬁgﬁ?%& ering to a 15 manmmal in need of

sucty4. remé Ffﬁﬂho@@)f emﬂnﬁpfwﬁbréirféﬁu éﬁm@%nt\i@lsélbcte‘a
a conpound of any one of 'clains 1, 11, 31, 45,

froméhe gmupsaonsgtingaf a ggtostatic agemnt, Q@platlmgdoxqr:gnblmr],ztgxotere

e g B BIRSIEGR o5, BEERELE0 B

epotisitresn thrabkifert, Saftudroaradiih helRoxferztenenfzotdrides 1,
11. 30, 31, 45, 46, 63, 64, 83, 84, 98 99 113, 114,

cyclopbosphamdes S:H S6336R3 19807, LEH MG Lkivuirassa’.
TarPRUd? B R e ", B P o SR SR, Slor

genacitaidme éraicil mlﬁtéﬂthhldﬁﬁethTr’l’e‘;‘ lHosfdmidiepMetplaalan, 188,
furt Q i Si ng tion er apy 25 190. The
Chlggam 'éc'b% %PFH*’I’BQI” ?%@’Hegé\“&eantl -cancer agent is
Tne"‘tﬁyl@ﬁéﬁw%ﬁﬁd% Brﬁn%omsﬁﬁé‘ﬁ'ééhﬂﬁstﬁ'fe U AERAE! Streptozocin,
agent, clsplatin, doxorubicin, taxotére, taxol,
DacarbpnsedELoxundlmet Wabmﬁt—lbﬂer@ptopwm @eﬁhgoguamne

Flugezf1 %:blﬂi??B %Rnaﬁl qef{?jl H%[Itnr & S(Hri? ﬁm‘g fPeen’tostatlne
VmBDé%hﬁ@h@iﬁ@h&méjQ/lné:é%'hé@%@mﬁlﬂ@gﬁmdﬁyﬁi@aur@ﬁblcm

662, Iressa(r) T’arceva(r) anti bodies to EGF
DO)(Q"E!@@EI; Epjrubigin,r Idﬁrutzavmalr Withsemyeify Bleaxyesformuein,

Mlt(?ygygﬂa(ﬁl,g%'}\sbé%g?ﬁa% ?W'poﬁpﬁﬁ%ﬁﬁﬁnﬁeé}mdlo Osf am de,
Dlegfxil)’éiﬂMt@ﬂ,%téﬁﬂe?&ae,@e@ﬂps%/n@,lFﬁ%&yﬁ@&éﬂ@ﬁ@%/ 008749

Dromostanolone propionate, Testolactone, Megestrolacetate,
Methylprednisolone, Methyltestosterone, Prednisolone, Triamcinolone,
Chlorotrianisene, Hydroxyprogesterone, Aminoglutethimide, Estramustine,
Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin,
Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine,
Reloxafine, Droloxafine, Hexamethylmelamine, Avastin, Herceptin, Bexxar,
Velcade, Zevalin, Trisenox, Xeloda, Vinorelbine, Profimer, Erbitux®, Liposomal,
Thiotepa, Altretamine, Melphalan, Trastuzumab, Lerozole, Fulvestrant,
Exemestane, Ifosfomide, Rituximab, C225, Doxil, Ontak, Deposyt, Mylotarg,
Campath, Celebrex, Sutent, Aranesp, Neupogen, Neulasta, Kepivance,
SU11248, and PTK787.
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Tri et hyl enet hi ophosphor am ne, Busul fan, Carnusti ne,
Lonmusti ne, Streptozocin, Dacarbazine, Floxuridine,

wobaagyne, 6- Mercapt opurine, 6-Thi oguani ne, pcT/us2008/008749
FI udar abi ne phosphate, Pentostatine, Vinblastine,

Vi ncristine, Vindesine, Bpgwonycin, Dactinomycin,

Daunor ubi ci n, Doxorubi cin, Epirubicin, Idarubicin, 5

M tiiT5any oiethodebd irgatingr onyslowing\theonpgressin of, a disease

L-. ragi nase, Tenjposide 17a- Ethinyl estradi ol
assoEiRIoRy VEH OB ATPBIE CREGKURTEHiOASSS 1 SRRSO, need thereof,

nprishey A8HifERRRg a HePARSItRANY eFeciVEANUAL Bf a pharmaceutical
co Pés?ic?/act one, I\/ggestrol acet a%le, CI\/let hyl pr edni spol one,

compsisitidn efstlais @63ne, Predni sol one, Tri anti nol one,

ani"Bg 1 eI PG RcHERLBIRA72, 375: or 175, wherein the

Che¥RpbmX Kaeeas CHkaneacet at e, Leuprolide, Flutani de,
Tor eni f ene, %oserel in, Cisplatin, Carboplatin
e

Hy d7dx yihemethod aseonding tor gJaim A42i Hé3. a1 161 wherein the
Ch{ékﬁ)gm?ﬂfr{a%@ggéh%am sol e, Navel bene, Anastrazol e,
e e,

razo pecitabi ne, Reloxafine, Drol oxafine,
He xignge t A yhethbd wf irthibifing Sinenor mereBpdsine kiveaoes! or treating, or
Vel cade, Zevalin, Trisenox, Xe|oda, .Vinorelbine .
slowipgthrerodrersion it # lisaasecissesiated kithang paiore tyrosine

indit B APl MR Bieor EaRpHSHIRIRIGAY o patient
thef@ipeuticatyeffecies  anbovmt] of abieat onBeqospoynd Mf/aoy ang of claims
1, TodDasl 5. 46 Sy bitc B3, 8706 85 0 1 i 1 146, 147, and

160067 APl cE0RdAY JeepPatsie Safte? eskérkhbieef108/ 008749
244 "ABSTRACT Thé present invention relates to novel

het1§1% A enétbod of treatiogemnenersmore diseaaes associgted withz N
tyro%%\elkirﬁ{g’se,)%o%a{l'isﬁﬁg Iad?nirFf?lstering to a mammal in need of such
treatment

an amount of a first compound, which is a compound of any one of
claims 1, 11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131, 146,
147, and 160, or a pharmaceutically acceptable salt or ester thereof; and

an amount of at least one second compound which is different from the
compound of claims 1, 11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130,
131, 146, 147, and 160, the second compound being an anti-cancer agent;

wherein the amounts of the first compound and the second compound
result in a therapeutic effect.

180. A method of treating, or slowing the progression of, a disease
associated with one or more tyrosine kinases in a patient in need thereof,
comprising administering a therapeutically effective amount of a pharmaceutical
composition comprising in combination at least one pharmaceutically
acceptable carrier and at least one compound according to any one of claims 1,
11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131, 146, 147, and
160, or a pharmaceutically acceptable salt or ester thereof.
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Formula | as disclosed herein or a pharnmaceutically
acceptable salt, solvate, ester, prodrug or

woSheyqagésoner thereof. Al so disclosed are conmpesits2003%08749
conprising said conpounds, and nethods for using said

conpoundsfor treating or 1@4preventing a proliferative
di sease, an anti-proliferative disorder, inflanmation,
ar t181i.t i'Ehe metisad atcgidaa] tooclaime dB80deherain dhé tyrosine kinase

i e e R
andPfeER. fungal disease. 15 20 89939

182. The method according to claim 180, wherein the tyrosine kinase
is VEGF-R2.

183. The method according to claim 180, wherein the tyrosine kinase
is EGFR.

184. A method of inhibiting one or more Pim-1 kinases, or treating, or
slowing the progression of, a disease associated with one or more Pim-1
kinases, in a patient in need thereof, comprising administering to the patient a
therapeutically effective amount of at least one compound of any one of claims
1, 11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131, 146, 147, and
160, or a pharmaceutically acceptable salt or ester thereof.

185. A method of treating one or more diseases associated with Pim-1
kinase, or treating, or slowing the progression of, a disease associated with one
or more Pim-1 kinases, comprising administering to a mammal in need of such
treatment an amount of a first compound, which is a compound of any one of
claims 1, 11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131, 146,
147, and 160, or a pharmaceutically acceptable salt or ester thereof; and an
amount of at least one second compound different from the compound of
claims 1, 11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131, 146,
147, and 160, the second compound being an anti-cancer agent, wherein the
amounts of the first compound and the second compound result in a
therapeutic effect.

186. A method of treating a cancer comprising administering a
therapeutically effective amount of at least one compound of any one claims 1,
11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131, 146, 147, and
160, or a pharmaceutically acceptable salt or ester thereof.

187. The method of claim 186, wherein said cancer is selected from
the group consisting of: cancer of the bladder, breast, colon, kidney, liver, lung,

small cell lung cancer, non-small cell lung cancer, head and neck, esophagus,
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gall bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, and skin,
including squamous cell carcinoma;

leukemia, acute lymphocytic leukemia, acute lymphoblastic leukemia, B-
cell lymphoma, T- cell lymphoma, Hodgkins lymphoma, non-Hodgkins
lymphoma, hairy cell ymphoma, mantle cell ymphoma, myeloma and Burkett's
lymphoma;

acute and chronic myelogenous leukemia, myelodysplastic syndrome
and promyelocytic leukemia;

fibrosarcoma, rhabdomyosarcoma;

head and neck, mantle cell ymphoma, myeloma;

astrocytoma, neuroblastoma, glioma and schwannomas;

melanoma, seminoma, teratocarcinoma, osteosarcoma, xenoderoma
pigmentosum, keratoctanthoma, thyroid follicular cancer and Kaposi's sarcoma.

188. A method of treating a cancer, comprising administering to a
mammal in need of such treatment

an amount of a first compound, which is a compound of any one of
claims 1, 11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130, 131, 146,
147, and 160, or a pharmaceutically acceptable salt or ester thereof; and

an amount of at least one second compound different from the
compound of claims 1, 11, 30, 31, 45, 46, 63, 64, 83, 84, 98, 99, 113, 114, 130,
131, 146, 147, and 160, said second compound being an anti-cancer agent;

wherein the amounts of the first compound and said second compound
result in a therapeutic effect.

189. The method of claim 188, further comprising radiation therapy.

190. The method of claim 188, wherein said anti-cancer agent is
selected from the group consisting of cytostatic agent, cisplatin, doxorubicin,
taxotere, taxol, etoposide, irinotecan, camptostar, topotecan, paclitaxel,
docetaxel, epothilones, tamoxifen, 5-fluorouracil, methoxtrexate, temozolomide,
cyclophosphamide, SCH 66336, R115777, L778123, BMS 214662, Iressa®,
Tarceva®, antibodies to EGFR, Gleevec®, intron, ara-C, adriamycin, cytoxan,
gemcitabine, Uracil mustard, Chlormethine, [fosfamide, Melphalan,

Chlorambucil, Pipobroman, Triethylenemelamine,
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Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine,
Fludarabine phosphate, Pentostatine, Vinblastine, Vincristine, Vindesine,
Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin,

Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17a-

" Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone,

Dromostanolone propionate, Testolactone, Megestrolacetate,
Methylprednisolone, Methyltestosterone, Prednisolone, Triamcinolone,
Chlorotrianisene, Hydroxyprogesterone, Aminogiutethimide, Estramustine,
Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin,
Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine,
Reloxafine, Droloxafine, Hexamethylmelamine, Avastin, herceptin, Bexxar,
Velcade, Zevalin, Trisenox, Xeloda, Vinorelbine, Porfimer, Erbitux®, Liposomal,
Thiotepa, Altretamine, Melphalan, Trastuzumab, Lerozole, Fulvestrant,
Exemestane, Fulvestrant, lfosfomide, Rituximab, C225, Doxil, Ontak, Deposyt,
Mylotarg, Campath, Celebrex, Sutent, Aranesp, Neupogen, Neulasta,
Kepivance, SU11248, and PTK787.
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ABSTRACT
The present invention relates to novel heterocyclic amide compounds of

Formula I:

Y/Z\ =
” | R3

XYM R2
R1

as disclosed herein or a pharmaceutically acceptable salt, solvate, ester,

Formulal

prodrug or stereoisomer thereof. Also disclosed are compositions comprising
said compounds, and methods for using said compoundsfor treating or

10 preventing a proliferative disease, an anti-proliferative disorder, inflammation,
arthritis, a neurological or neurodegenerative disease, a cardiovascular
disease, alopecia, a neuronal disease, an ischemic injury, a viral disease or a

fungal disease.
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