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wo biiBBEH@RS FI ELD OF THE | NVENTI ON The present PCT/US2007/022928

invention relates to novel Anilinopiperazine

Derivatives, 5 conpositions conprising the

MMINHB‘H%@%%\%%R%FP%N% A%lrf’dioﬁﬁﬂwéfa%Aﬁ’onFNstﬁIﬁ@Rs

the Anilinopiperazine Deri vatives for treating or

preventing a proliferative disorder, an

anti-proliferative disorder, infl arrmati on, arthritis,

a central nervous system di sorder, a cardiovascul ar

di sease, al opeC| a, EIEIDOMIHEINMENEIONN i schenic

i nj , Vi r.a nf ecti.on,. ot

of s Sl erSsetifientdn BRIS i povel FyinabnsTae B P Rivelves.
coﬂa@o@‘ﬁ@ﬁ%@ﬂgﬂsﬂ: g theRARINGHPe +r@'¥m%r Béme{h\)ébnéﬁcf%é%ﬁ?d@for using

mly of enzynes that catal yze phosphorylation o

thepAoilisopiperazing Berivatives for treatingl oo préventiog@a prolitgpativief disorder, an

anfb0 e Atk Hiuton dlamOBar. Sihrilse & AP PoRUS YAl disorder,

a d&r&#@vaﬁulﬁws@ésel%m&dwIaﬂhe@bﬂﬁﬁé@@ése | HFisEREMEE injury, a viral
met abol i sm cell 'proliferation, cell differentiation,

diseade, a&mgaémfectm orarmwmeorelawqdodhefa@tmty oha peotain kinase.
hal | mark of cancer cells, and can be nmanifested by -a
deregul ation of the cell division cycle in one of two

ways - making BAOKGROUNDIOFPHEMNVENTION Of
i nhi bi torgI geneS Tnactive, pProtern Kinase 1nhibitors,
n

r egPretedy kinasesrataua family ohenzymes that gatalyzsphosphiondstien of

e, edtfpial e R E orfRn Bl PBRRTc hapoRt e 4 hegnine
redidiesm profdrR3PRdtain klﬁ@é"é@@ ;Blt'ot(aﬂikthe(r@g(;llatlo@'d'ﬁalmde variety of
CHK-2 etc.) kinases, AKT kinases, JNK, and the lik

celilanplosessgs, pnaluding metﬁbghsmnmlbpmmamm Q@djsi;fﬁerseuaﬁlon, and

oo PR istaBoBeilnfas R o S hefheh ot gl gsl i can

méﬂﬂ@@&%ﬁb@é%&?@gulﬁﬁéﬁ of ﬁféfbéllﬁilﬁémy%léﬂnfw& twiwafs — making
are 25 the driving force behind the cell cycle and

stipalatofyrganesdivperactivengrspbigitoat genesonaclive. Paiein;kimase inhibitors,

regﬂﬁ% O%&L\‘H‘tgé} %Ifeerg%%ﬂi%tiigﬁ Masieg%%rfh%@%%@ndent
knr@@é’é {CORIS), mitb¥én aam/e@au(brot@manam (MAP&K/ERK@,, glp@asgjen $ynthase

stinct roles in &Qle progressi gn and

iR IPa0eS), GheGBONEICBK) 610 o RG-S KnagBRoAKT
ar3s GRR_A8 1 P2 ELibRSs drnGERPndte RTBHAS dhbBebrbed i

rvities are reque

W@GQJZQByOdﬁ andby Y.dMMeitey st aIQ[DKZI Med. \CHeyn.| 461222:2362(2003).
forTgrogresm on throurgg Gl to the S phase of the cel |
I

cycil@e gyplin-gerendentdrpassas argesearivg/th Rfajeiprkinasesgyvhich are
g BHR oer R U a8l BrGReat MBAARS o o
furmﬁhldﬁzowwmmﬁfrequency 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 of particular interest
because their activities are frequently misregulated in a wide variety of human
cancers. CDK2 activity is required for progression through G1 to the S phase of the
cell cycle, and CDK2 is one of the key components of the G1 checkpoint.
Checkpoints serve to maintain the proper sequence of cell cycle events and allow
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2 the cell to respond to insults or to proliferative
signals, while the | oss of proper checkpoint contro

w0 poosasTe? cells contributes to tunorgenesi s. ACEUSKZ022928
pat hway i nfluences tunorgenegis at the | evel of tunor
suppressor function (e.g. p52, RB, and p27) and
oncogene activation (cyclin E). Many reports have

e SAPRTBSPA ) R b o850 BBl 4 roper

chéﬂdﬁrﬂwm Rrcarices ReRs tostributdsitoRumdtgenesid. oThe CDK2 pathway
nonsmal | cell lung, gastric, prostate, bl adder,

influences tuTreigenesisral iberleveb ohiunor, suppiessos dungionders p52, RB, and

o250 A 4 BRERTE ) VEGHeA R Rl 6Dl P rt o

theSebadtivator, dytilin BRERT thetinmibitorlp2y, 6PEDKeNgre dither over— or
regul atory pat hvvays 10 conpelling targets for the

undefexpegnsed: regpectivRlyrinthreastreolos, nensmatheell bing, gastric, prostate,

R PR UBPHEATE BsAIR BB bt i area

exprRRSionashd Bedh1Showh &6 abné@t@wnﬁm{creabe@ ODK3 acf\ﬂfy Iéb@ls and
potential treatnment of cancers. 413,974, col

poar overal sganvaioﬁhlaebsewataou maI@SfC‘eDKZ @r@dtsdregulatory pathways

coftfefiathtdets fyabe SpkBloptEmarcandiialfidnit ™ Cahoun

bel ﬁVﬂumBeﬁofﬁd&ﬂsﬁfet S’Wﬁpﬁ&‘phdtbl ATI'P? boﬁﬁ)@‘tltlw small organic

currently undergoi ng human clinical trial
madeeides aawell ag peptidesshave been mposied intlge ﬂtﬁes@wz@gg CDK inhibitors

forthi Hgtensial FrepbbehlondRnBar, U7, Bh13 870 2601 - 1815, tine 10

offers a?@@d'descﬁpncﬁi of thEWanoﬂxs GhKS bﬂ@then??élat?&rish?@fo various types
(1994)) and roscovitine (I. Mijer et al Eur

of gppeate rﬁlavqm@dqj 1shoee beloyyys B, nqmsgleq;wg(ﬁDlg@tynbltor that is

oo BFBELARAGBE AR ] s .0 SRR SRl ool

16'RB6-2990 €1998)s: WO 2008/ 054749 PCT/ US2007/ 022928 3 9
00N :

Other known inhibitors of CDKs include, for example, olomoucine (J. Vesely
etal., Eur. J. Biochem., 224:771-786 (1994)) and roscovitine (. Meijer et al., Eur. J.
Biochem., 243:527-536 (1997)). U.S. 6,107,305 describes certain pyrazolo[3,4-b]
pyridine compounds as CDK inhibitors. An illustrative compound from the ‘305
patent is:
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HK S Kimet al., J. Med. Chem 45:3905-3927 (2002)

and WD 02/ 10162 di sclose certain am nothi azole
w@orposHTds as CDK i nhibitors. 5 Anot her seri esP@f/US2007/022928

protein kinases are those thgg play an inportant role

as a checkpoint in cell cycle progression.

Checkpoi nts prevent cell cycle progression at

i nappropriate tines, such as in response to DNA

damage, and maintain the netabo bal ance of cells

while the cell is arrested, and e | nstances can

i nduce apoptosis (programmed ce

requi renents of the checkpoint 10

Checkpoi nt control can occur in th

ave not been net.
Gl phase (prior to

mtosis. One series of chedkpoints nonitors the
integrity of the genagme ang § sensi ng DNA danmge,
t hese "DNA danage c Rl | cycle

progression in G &
t hrough S phase. Thi ' Z
processes to conplete their tasks bef <')*re replication
of the genone and subsequent separation of this

enetic material into new daught er cells takes place.

nKimiat&@.i dnMet. Chem. 45:3K5=392h (RAD2) @ndr\WR:82/d 8162 disclose

K.

o BnioliE R Bpao A T RBRB4c2 ki nase.  whi oh
Pr oppbeferEeties 'o$ pRAtbinYkinaseh vertheaé ﬂwa@;ﬂa’;ﬁaﬂ ipbR&#Ht role as a
i nduced by DNA damage 20 inflicted by eit

chegipointria eell ag@latmogwe%mmo dJehrakpoimtp peevend eell gycleqrpgression at

il AR ELE0 3030 e 0 S B e

metah@liRAsalarae oflE8)6-whifbtheldBlis areas) @hddh @bme Betarites.can
277:1497-1501 (1997), Nurse, Cell, 91:865-867 (1997);

indpse apoptosis (RrAgEaM MY cellsigati)swhen durrequirements ohthe checkpoint

v o g MAE Aol AP R R P e
syr&ﬁ@&é@éﬂa W%Fl%@@ﬁwmﬁﬂtosﬁ Sel ective

mani_pul ati o checkpoint control in cancer cells
coufnessarigsf ahegkroints mppiteisdheiintegrtycefthe genome and upon

se@%ﬁgﬁ rd%ﬂ%ﬁeé ‘fhé"géd“[fﬁﬂ'@We&kﬁ%qﬁ?*ﬁo@l@%l@cle' n

a conmmon uman cancer

progyession ¢n G @hiphases, amd Slew m'fessim'dtmeuglhs phase. Th|s action
sel ective basis for the destructi.on \F@?ncer cells.
enanlﬁsé?NAfreeaw REAGHSsEH I eaMpigie thair t@sgﬁ Qe renlication; qf he

ge LI e P SEaip of Mis agFi FiEnd T bauanter celis

takesqilace [CRBVATd(Rof CHKKI massipeeresikowh yo transdwer signals from the
DN s St oSl bS8 B Syt IS kPlse,
whiéH SiéPiGtes Riitdtie%ntry, and abrogate G.sub.2 arrest induced by DNA damage
inflicted by either anticancer agents or endogenous DNA damage, as well as result
in preferential killing of the resulting checkpoint defective cells. See, e.g., Peng et
al., Science, 277:1501-1505 (1997); Sanchez et al., Science, 277:1497-1501
(1997), Nurse, Cell, 91:865-867 (1997); Weinert, Science, 277:1450-1451 (1997);
Walworth et al., Nature, 363:368-371 (1993); and Al-Khodairy et al., Molec. Biol.
Cell., 5:147-160 (1994).
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282:1893- 1897 (1998)), could provide val uabl e new

therapeutic entities for the 10 treatnent of cancer.
we\e@slost74gr oup of ki nases are the tyrosi ne ki nBEEES2007/022928

Tyrosi ne ki nases can be of td4e receptor type (having

extracel lular, transnmenbrane and intracellular

domai ns) or the non-receptor type (being wholly

comBP I aféripy A B ShathiRi’ iR iR 28 BB aord
brodd Gtilzaten ¢ cahcdratiepfdther h?e@ﬁé andtradiotiierhpy regimk@dtand may, in
20 different subfam lies of receptor-type tyrosine

additinnsefermagemprerhaliraark ofi uumamaanes r‘genamikingtability” to be

T N R T

faciolfmate m—nﬁ é@@qm&hstarganhIrfruﬁexbamé@éhea@ouﬁ%ontrol The
epi thel i rowh factor, TGF-al pha, ~anphiregu

eluariation, Ofb@hlg&@ﬂsl ofithis ansfunetienallyiralated kinases §u©|n am@@SVCHKZ

a Kihaste FerSafy A Pee fpicdBetatp Mk E i i 8Ruiating Fohase
pr@g“rdséﬁn RReed Henflefal.s NMahas] 395:607/591093908E Nrkshoka, Béience,
and beta reces)t ors, CSFI R c-kit and FLK-11. The FLK

28241890y1897 (1998)), sedlddarovide vialuable newsiberapeutigentities for the
[ tqr ), fetal liver kinase-1(FLK-1), fetal
"GPW§&§%@§§4 (FLK-4) and the fns-1like tyrosine
ki nasetter(drbup b kinagés aed tHe §toging Rwﬁ%le@nwfosﬁdi‘@ kinases can be
receptor type 25 tyrosine kinases, see Pl owran al

of thesezeptor 3me lenglgmace&lulare@gmsraﬁ@bmnq aed mtraceIIuIar domains)

or B PR SR8 Bementi I Rt IE" ReR3BRryRe ffoghS inases

aré b@m@hséd oMtlagyel mirb&cfi trahshherbrairl leceptore osthrdivdrék biological
4) with a cross-Ilinked anti-Cd4 anti body. A nore

acé‘ét)’al Indact, abeut 2@ difieremt Sr\‘&f]amé'@&ﬁf secapieobpadylasingskinases
hakf% b@ﬁﬂ‘f&&ﬁﬂm& OCSR% gﬁgsﬂﬁ ¥ sub%a%ﬂﬁsdgé(?gr?é}é& ti(elgi%‘hﬁ :

on-rece r'osi ne Ki h'aSes

subfammily, @@bmbnséwﬁfeE@lFR HBRANHERS, HERI artd HEF& Cngands of this
Frk, Btk, Csk Zap70, Fes/Fps, Fak, Jak

subfamily aiecepiors &entlﬂ% é%@fﬂf\swm%thegalfgmwﬂefactor TGF-alpha,

arfed o B SO0 UBE U AR FERERIT: AR ARk bliese
redMpIERYPEGRA Eﬁﬁééﬁ%&ﬁé’/uﬁélma&bfémﬂ‘ﬁsmhuay inclides INS-R, IGF-
IRl AReuHBL Hie-ROG, Sdiamtls insludesiese DGFRaIong afis eta
i Sl DA PSP SRBRSEg S o e
dofriE Bcepitor (IR), ifetal liverikinasest (LK1 ) &bt fiyarikinasend (BLK-4) and

ot n. ki nas al s y 5role |
tnigs ke nterbe kst T B Fordlateilet istyssion ohtheasoeptor-type
I r Sf When

SRty oo POGHERee 1 PNERTIOI R A00 R, Y1

genédebe&stmo:fahe hbafrgcembmprdteml tyrasiniekinasesyaiamely nLCK, is

fiovedle Rediate s tansdkudr
believed to mediate ransd tion in T-cells of a signal from the interaction of a
cell-surface protein (Cd4) with a cross-linked anti-Cd4 antibody. A more detailed
discussion of non-receptor tyrosine kinases is provided in Bolen, Oncogene, 8:2025-
2031 (1993). The non-receptor type of tyrosine kinases is also comprised of
numerous subfamilies, including Src, Frk, Btk, Csk, Abl, Zap70, Fes/Fps, Fak, Jak,
Ack, and LIMK. Each of these subfamilies is further sub-divided into varying

receptors. For example, the Src subfamily is one of the largest and includes Src,
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ti ssues and organs. In the adult, however,

angi ogenesis is fairly limted, occurring only in the
wee@soss4of wound heal i ng and neovascul ari zat i BOT/0B20011622928

endonetrium 10 during nmenstrugtion. On the other hand,

unwant ed angi ogenesis is a hallmark of several

di seases, such as retinopathies, psoriasis, rheumatoid

YoBohith v beRele FsRaer A TSGR R or B0 raes s been
nnv@mmﬁ PekiaY c#df%dmbPe HBERIIBAHiLIRBioR JTRE ADR-reBEPIOH §/pe of

t hree nembers of he growt h factor receptor tyrosine

tyrqa$|naskmaf3@m sge BVEH:-@Z:O(WQQCQIQQESG'&Q%MHQBB)AI growt h
Gl S0Giah 57 815 if el cidle BN Hiple ihisPS Ao 187 B'crucial

rolérrﬁ)% |obéﬁé§ié \Fvﬁféﬁné e me@ﬁdnféﬁf(b{( Ahich Ké‘\ﬁ%pﬂl%nes are formed
-R2, which is expressed only

fro&hewslmg V%ﬁse(t%l Vw}erbnengedhf@ep(asgular susigrn)géa the potewtial to
fac or VEGF di ates the subse pge ﬁ’% h@’l f

geperate NEW SR a'YHF kS T2 pIdRL SrAipH PIPELLGtignigg o

tisdlia¥eaRd é&}dn‘é' tm thJ Buﬁlt hdwé@remég@ﬁeé@fgfamwﬁﬁ&ed Zecurring
i nhi bition of ki nase activity

onlyds tihe processof Mmundt neailncfarwf@em@@nu@nzamm the ertdpmetnum

duffiG T GliaR R Redsnd ATvaned HBaRieBssisB Alimark of
sevethPdisBasds \é'ﬁ@?agzreﬂﬁb%hlésabboﬁ&@%baﬁﬁtcﬁdQi?ﬁ‘intls age-related

transduction. M1l auer et al, Cancer
magelay slegene ration; 20d ®RNCETSOHE tUrDoEs). W@mmzmappsmh bave been
fu |on|nthe adul t be 5.t hat of
sndlt o BB Vi e Ttdiredtit plodbey Hiiludg ir8 minbers of the
grcﬁvtﬁefh@t@t receptotyRadind kinbise Faily VESE-R2 {(Vadduard®ndothelial growth
VEGF- R2 woul d be expected to exhibit little toxicity.

faogprmepamoy 2, plserknewitias KRR frpase)insed damsinieeepipnrand as FLK

AT Ot o FRlb P leRBp P AT Bk Bk W00 i Fle)

t haVEGRFH2) erﬁcﬁ rsrap&elsd@cmnlp bhferidothdliahels, Gindd el potent
role in |ndu0|ng 30 _angi ogenesis in solid tunprs t hat

angiggeniccarewth factereY EGiFAnd mediates Mg sukgeauient sigagtisansduction
thrﬁﬁge %Eﬁvrht‘gépféti%f}ag’&ﬁﬁaf(l&rzggé actmk kf‘?‘nu\éEofl;Fs ge;[??ct?d that direct

expresse unber”’ ent

|nmmt|d>n bf theskihse agiatytof VEG PR wilhksiityin tie I‘mi(JctiOh opl ay
i mportant roles in other nornal phy5| ol o

angipgeresis SVeR i fhe Rrasence b RXPIRNALESVEGH Bt soal, Cancer

PUSCHASSRPELAS R oo SRS UL Bl BoPU Sy o

fallFtGl?nédnatmsnghaletramanmnbnd Munadﬁrcaﬂ«al beﬁeenﬂesz&ab 1615-1620

angi Qqgenesi s i n wi t hout apparent. toxicity
(1940 a fethegporg, V JepeargIto emsmsm'rt ti@gqgult beyond
thq-(f I’c'_:rfggégﬁ 2t} pd:esse Jﬁl? aéli vnfyz%fg\gl?ﬁ?‘erﬂfé?éﬁ?% As mﬁ%&%ﬁ‘ﬁnbltor of

thebkinase Rotivityt af \#EGF -R2 IW!HLHIZI be eexpgctegletomnt [ifthe toxicity.

bt SR EIHTR bt s the A HOGanS giowth 1h6tors PG and bFGF and
mediates subsequent intracellular signal transduction. Recently, it has been
suggested that growth factors such as bFGF may play a critical role in inducing
angiogenesis in solid tumors that have reached a certain size. Yoshiji et al., Cancer
Research, 57: 3924-3928 (1997). Unlike VEGF-R2, however, FGF-R is expressed
in a number of different cell types throughout the body and may or may not play
important roles in other normal physiological processes in the adult. Nonetheless,
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domain of TEK and results in a signal transduction

process which appears to nediate the interaction of
wenashhe al cells with peri-endothelial supporPC€T/T8100%022928

thereby facilitating the matuysati on of newy forned

bl ood vessels. The factor 10 angiopoietin-2, on the

ot her hand, appears to antagoni ze the action of

syﬁgﬁ%ﬁﬁ' Sisatgh Of'a gr%gﬁﬁ ggbfé;é;&kgg aahe elg%% actiyjty of FGF-R
haﬁ beas ‘?e;e% td6loeR %deuﬁd‘u%eﬂ‘ah@ﬂﬁéh@gs‘ iM#hige vﬂfﬁb‘iﬁ hPparent

I hase superfam crucital role
toxigityi mﬂblamnmant gt alesﬂMBQaﬂJureak é%sSQ%sﬁﬁﬂ#s@Q,QS) 15 cel |

t
i naEKalR Gaw B3 62) R afdebtrgpdtdviosine Kirse proressed
Hid Finy 3l
only il UGRoRAI SRS Rl ) RETBEBASHENNAP KEPa dEin ArgReRBcls. The
bindCipaf taedaﬂbnfahglobwetmd‘awnsgn abmphoesphorydaatmnamfl tbe kinase
d I R I t f the JNK k t
doftai GETER M TeSS Ik & SIENA YRnSTUFIARIPEEs S WA RRRAES 0
I t B

medfifte 110 MBRICHBRIof chdoftielingt s witl befieroflial SufpcitBels.
thePeby facilltating theematisation eﬂnewlyl fprmpedibibathvesagds. ol e factor

o IR et 5T e Wik B rA§oinfopoitn
1 onST EK%dd’(ﬂisIdbts SAgieeEnesTs ml\ﬁalgtbr'ikﬂéﬁe G/ Sé/eﬁ@éti'ﬁ 5§5-60

Annal es Universitatis Turkuensis, Sarja -
(19%3. - Tom 616, (August 30, 2005)

h / / Ki / k | it/ 2004
o1 §niidseaak, Betings 1b the BufidRRaiiydlad Dol s dMapr)
suﬂ@fYarﬁanM pﬁb%ﬂi @ﬁix'cﬁal rdle TRinfANR At 'ré§pon'§es Pélk%rs%ﬁponses

Mbl ecul ar Cancer Research '3:17
cell aamseratnmmpqptma,aatwtt(mmgﬂrmsm JNI hnas@acmﬂtyman I3 activated
are ser oni n

k
oy §88R0S SR REEMg e iaMudons ciaREes(SRE-APHS ang,
|nté‘rﬂ@hl@ﬁh?ﬂ¥n®ﬂbbﬁetd6§ﬂﬁﬁjlat6kv l‘ércépl‘bré QCE)QS%H@CD%? DNA-

referred o0 as AIK) is beli'eved to be involved

damaging eheshiselsh sagintion candehassignaling. Resyiltsdfram the JUKl knockout

mice e R N ko8 Sbo0saRedi fhd b
diffeP&RiNfA749 PCT/ US2007/ 022928 7 during mtosis.

M sregul ation of the cell cycle can lead to cellular
pr oPimek ista small serinefthreonineniinase.i Elevated expressiandeveals of Pim-

1 R e AR oA AP A ard ol i el #h o it eeBy Pim-1

wa$ -idertifiedli’a ostit HH&ker ﬁcbm&ﬁb%neér K. PelﬂoIaG@@nahng in
Biol. 143:1635-1646 (1998); Kinura et alL, J._Biol.

CapgemPimt Kinasgsand #y @rtpggﬁgyj\pnales Universitatis TurkuenSIS Sarja -
Ser. D Osa - Tom. 616, (August 30, 2005),

http:/kirjasto.utu.fi/julkaisupalvelut/annaalit/2004/D616.html. Pim-1 acts as a cell

survival factor and may prevent apoptosis in malignantcells. K. Petersen Shay et
al., Molecular Cancer Research 3:170-181 (2005).

Aurora kinases (Aurora-A, Aurora-B, Aurora-C) are serine/threonine protein
kinases that have been implicated in human cancer, such as colon, breast and other
solid tumors. Aurora-A (also sometimes referred to as AlK) is believed to be
involved in protein phosphorylation events that regulate the cell cycle. Specifically,
Aurora-A may play a role in controlling the accurate segregation of chromosomes
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c-Met is a proto-oncogene that encodes for a tyrosine
ki nase receptor for hepatocyte gromh factor/scatter
WO 2a080547¢HCGF/ SF). The c-Met protein i s expressedr/us2007/022928
nostly in epithelial cells, and due to its function it
is al so known as hepatocyte growh factor receptor,
or HGFR. When HGF/ SF activates c-Met, the latter in

oo PR TP EGH AR IR Kton an

othértab@ermaktidsy ahatina® tlon d@nﬁéﬁﬁs%hdr@ratheAurora B Aurora-C
transcription factor ETS1. Met si gnal i ng has

haverpeeo deunrd tonbe puewxprssgd (seel Bisahoffrefral., ﬁ\@@elss]_BB%Q -3065

R SIS P T8y T8 Bl BB g .. 5

Chérang7 24 3766- 13771 r(qggpj) Cel lul ar Bi ochem stry,
88:408- 417 (2003); 15 ‘and Paunelle et al., Oncogene,

21: eddet isJproteonygenaihab garodes for & epsine kisase receptor for

ne BB PRl NG s B ' Bbressen

mds(ﬂ?m e?ﬂﬁellaﬂ/@lls& anddué foies ﬁm&hoh rttlé AR kndvai as hepatocyte
or of the production of cytokines, such as

QI’Q ﬂCtOnéQC?QﬁOfs or #ialR. When )activates-¢-Mati thedatter in turn

mab) ot et Kie 8 Wei% Pl gty G4y trom Ras to Rat

to Mek&@&ﬁé mifbgen-ddtREtaRt piotein Xindye ERK1a6dhé frahasniption factor
di sease. MK2 resides in the nucl eus of non-

owel
ET§1I Metsignaling has kesn imnlicatad |ﬂdh§t€it'©|99y| and makhgnaytaregression

of higi et A (B Hipeler 6P 4L i PRy DS el e siotogy,

4.9185-926 €20038)aZhang ehalri murnawf)CeIhﬂB? BlealoémistIWSQﬂOS 417 (2003);
stress resistance and the Broductl on 25 of TNF-a (see

angéguraelleset al., Kiprogere; 41280928319 (2008)): shi et alL,

Bi Ol 20
3 olwucGREey s 4l KBe(a3HBlea R en i 1 o
MIGQ) mediatédmultipié bSWNPKLdep'é&d@at &llul@0eSponseBNeNK2iis an
a need for effective inhibitors of protein kinases in

impodant inkacelilar repuIakra)dhe PEFGUCHOR o cyiakinass SHeh a8 dumor
#e& r%@%}r#ﬁl‘a | nasérr?%t]é@[@?r@negygg?gégér%d é?]r‘nﬁna ﬁPNg ), that

arafrivolvieldi inaméamy atiite dral gjabniciinfiaranmasonyedisesseshegn rheumatmd
sel ecti vi t versus ot her protﬁhn ki nases.

artBFtis AngNT fheuieh diseasha MR yegides ntinenucieus of non-
stuﬁ%‘féft@?%bﬁ? gnén oﬁrﬁl{rﬁgse t'tPJHs%éa‘i§§ td’{r}?gnﬁkgelgsm and

prolrferation for exanpl e
phogpidrytates and actieates tulmerin andHSR27%K | MEK2ds alsuiaiplisatedin heart

SN A R —
of ZM&W%&@%W%%%@%@? St BEaECioL Ghem.
38BmM&19: 1536 (2002)d8taklatvglay @isr. @plﬁoPhalrmaédlM 372 377 (2004); and
Shiroto et al., J. Mol. Cell Cardiol. 38:93-97 (2005)).

There is a need for effective inhibitors of protein kinases in order to treat or

prevent disease states associated with abnormal cell proliferation. Moreover, it is
desirable for kinase inhibitors to possess both high affinities for the target kinase as
well as high selectivity versus other protein kinases. Small-molecule compounds
that may be readily synthesized and are potent inhibitors of cell proliferation are

those, for example, that are inhibitors of one or more protein kinases, such as
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and pharmaceutically acceptable salts, solvates,
W@2108/105474pr odr ugs and 10 stereoi somers ther eof PCTMIS2067/622928

t he dashed line indicates an @ptional and additional

bond, and wherein: Rl is nitrogen-containing

heteroaryl, nitrogen-containing heterocyclyl or

o ) .  ar | o .
CHRY (aRE TERE VRGP 575, PURcH fugktr CHIGEEHR fmpiyes, aga both
receptorBhd hom-PERIptet §rosiddinakesei n a
ni trogen-containing heteroaryl, 15 nitrogen-containing
het er ocycl yl or nitrogen- contalnlng het er ocycl enyl
group can be optj ‘ substltuted
with one or nore F—oT R
cyclrpahé ubpect( ﬁié%'e%éﬁi) |Fi\/€ﬁl‘icﬁ{ Qﬁi’(ﬁdéé' Gomgéu’dds of Formula (1):
-aryl ene-heterocyclyl, halo, -
- O al kyl ene- (O al kyl ene) O al kyI
- het erocycl yl - O al
-heterocyclyl-alkyl
- het erocycl yl -
het er ocycl yl - & h
-heterocyclyl -0 h al kyI R1D- hptero
hydr oxyal kyl , - O af kyl ene- N( R8) N
- 0- al kyl ene- het er cyclyl, -hetepdcyclyl-0O al kyl ene-
het erocyclyl, -he erocyclyl18 ol al k
- O al kyl ene- N(R8)2 -0-aryR -aFk'X/I ene-
N(R8) 2, hal oal kyl, -(al kyl er‘@)om et erB&?yI
- 0- het eroaryl, -N02, - NHSQ2-'al kyl, C(O R8, -C(O) ORS,
-C(ONR8)2, -OC(OR8 and -NHC(O R8, and wherein a 25
ni trogen- cont ai ni ng heteroarXl), nitrogen-containing

o B e B S
stebéoi %@%g%ﬂ%g%gﬁ%g%he ?ﬂ?sﬁ@@gfwgw é:ﬁefo n ?Pt‘onal and additional
bohg!,damﬂwdallekeylh (?lkk%/l ene) mNC( O N(R8) 2, (aldk%/Ihene) m
- - ene).m an rin
“Hoks BitepS Qiabid eioang, pitagan-cSruiing Rslefagieiy! or
mtﬂf(g@%pcon?&mir’@ I'Tétercf&e/ﬂé'ngl Wé?éinkm is j&h@ﬂ @ Y17d kst of the compound

kyl ene) m C( (al kyl ene) m
of formula (1) via a ring nitrogen atom and wherein a nitrogen-containing heteroaryl,

al kyl, 20

ﬁgcl yl, -0-

nitrogen-containing heterocyclyl or nitrogen-containing heterocyclenyl group can be
optionally and independently substituted with one or more groups selected from
alkyl, cycloalkyl, -(alkylene)n-heterocyclyl, -aryl, -arylene-heterocyclyl, halo, -OH, -
O-alkyl, -O-alkylene-(O-alkylene)n-O-alkyl, -heterocyclyl-O-alkylene-(O-alkylene)n,-
O-alkyl, -heterocyclyl-alkylene-N(R®),, -heterocyclyl-O-alkylene-N(R®),, -S-alkyl, -
heterocyclyl-O-heterocyclyl, -heterocyclyl-O-hydroxyalkyl, -O-heterocyclyl, -O-
hydroxyalkyl, -O-alkylene-N(R®),, -O-alkylene-heterocyclyl, -heterocyclyi-O-alkylene-
heterocyclyl, -heterocyclyl-cyclolalkyl, -O-alkylene-N(R®),, -O-aryl, -N(R®),, -alkylene-
N(R®),, haloalkyl, -(alkylene)m-heteroaryl, -O-heteroaryl, -NO2, -NHSO,-alkyl, -
C(O)R®, -C(0)OR?, -C(O)N(R®),, -OC(O)R® and -NHC(O)R®, and wherein a
nitrogen-containing heteroaryl, nitrogen-containing heterocyclyl or nitrogen-
containing heterocyclenyl group can be optionally fused to an aryl, heteroaryl or
heterocyclyl group;
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5 NHC(O) -R9 or -(al kylene)m N(R9)2, or R3 and R3a,

together with the common carbon atomto which each
ware@sas47ached, join to forma carbonyl, cycl oaP&yUSINT/022928

het erocyclyl group; R3a is H -al kyl, hal oal kyl,

hydr oxyal kyl , -(al kyl ene)m C(O) N(R8) 2, -(al kyl ene)m

NHC( O-RO or -(alkylene)m N(R9)2; 10 each occurrence

% AR s R TR oo

NHG(@)? 6 hN(R® zabkﬂzemd)tﬁe rfdg, carbon atom to which it is
(aI kyI ene )R8 hydroxyal kyI hal oal kyl ,
tta@:r@\rrirzrma wl grey) OR8, - (al kyl ene) m N(R8) 2,

RN AR PRSP Biors

NHT(0)-Rhét ane)INE WO Rs%dl H3aHto éﬁMMtWthe common carbon
ha(PczaI kyl e(raqy 8 O&Od I

yl,
atama te whigh eacéaare aizbagmerdeme tcz)?ormea pgrbqrwb Mﬁ@@ﬂwl or heterocyclyl
raI kyl, -(alkylene)ymaryl, - (alkylene)m heterocyclyl,
9 ol‘tpal kyI ene) m heteroaryl or -(alkylene)m cycI oal kyl ; 20

RO a4, Hal 8
NH Cé aﬁ lrlrearrrwrlryhdapg@;gl?/hm)(%m?lkcﬁ !e%"rﬁ ary O)N(R )z, -(@lkytene)n-

A @ wenemn @H:Dzyl - (al kyl ene) m het eroaryl or
hyd?5§(}§?§rﬂ5&ye(éf’6* thao gV Bl R,
(all&t@ﬁ@)ﬂ ﬁ@teﬁtﬁaryl( a(lawremq)nmewraﬁyayl %Il@l&e@mdﬂ(m&av(alkylene
0|'br galbYlﬁa%)neNHq ,tra/df@ﬂfﬁ"ﬁ" daﬁl%lhylr —C&'lZHl'baer()Q F%r O)OR’,

c@d{éﬁr@%@ %éﬁs zgl eLo) N]@;aﬁ}@& B(Q W% (alkglePR) k—‘NHC(O RS, -
NH@@Q%)—FNHE@DQR R9 or -(al kyl ene)m N(R9) 2; each

occurrence of R11 is independently H, alkyl,

haI BRlis{i, alkeds angicpatargaryl or (MY ene) m (O N(Re) 2,
Hﬁé%ppeélw|waq%a@@ar bon(aI kyl ene) m N(R9) 2, or any

he r1ng atomto which it is
attﬁﬁh@ﬁlt -0, allgl, Gaaldmlybrgarwalkyl each occurrence of

R12 is i ndependent ly. H alky (al kyl ene ar
(al EﬂPB@é?Wﬂ@Q%%B A 'ndeP%'l‘%ﬂthH'é) etl éfrww@?fmaryl
(aligft %ﬁ%ﬁ%@cyﬂv&‘ B RgBnE) netphgaalor fpRYBRR I ereag
PCT. $€B{)'éﬁl@22-%8yleﬂ@ "Phaloalktjll’ y(ladry%rw)mh'ejﬁemxww e(aikylene)m
andjalvBnel boleipai: - @G ne b Bilp AR her (Ehlengi Eveioalky
Lhe Ft i Akl ehsarﬁypﬁgd gakgr chm@rr%ﬁc@m (RPB! J(dIkylene)n-
NHC(0)-R® or —(alkylene)n- N(R )2, or R'® and R'®, together with the common
carbon atom to which each are attached, join to form a carbonyl, cycloalkyl or
heterocyclyl group;
R'% is H, -alkyl, haloalkyl, hydroxyalkyl, -(alkylene)n-C(O)N(R®)y, -
(alkylene)m-NHC(O)-R® or —(alkylene)n-N(R%)2;
each occurrence of R'! is independently H, alkyl, haloalkyl, hydroxyalkyl, -
(alkylene)m-C(O)N(R®),, -(alkylene)m-NHC(0)-R® or —(alkylene),-N(R®%);, or any R’
and the ring carbon atom to which it is attached, form a carbonyl group;
each occurrence of R'? is independently H, alkyl, -(alkylene)n-aryl, -
(alkylene)y-heteroaryl, -(aIkylene)m-heterocyclyl, -S(0)z-alkyl, -S(O)z-aryl, -S(O).-
heteroaryl, hydroxyalkyl, -C(O)R®, or -C(O)OR®;
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may be the sanme or different, and are independently
sel ected from hal o, alkyl, 5 al koxy, aryloxy, -NH2,

wo Disab4ayd , - N(al kyl )2i -SR8, -S(O R8, -S(0O 2RBCT/US2007/022928
-C(OR8, - CCOOR8, -C(ON(R3p2, -NHC(O) R8, hal oal kyl,
-CN and NO2, such that when Ar is
t et rahydr onapht hyl ene, R2 and R3 are each other than

whePER AT Sl iuean e din Bl er.oidtormanyeps is oined

vnavﬁhfi‘ of & xdpicenttihgearsbreadnts) Ehd rWhér@mf Perarflene or
cycloal kyl or 10 heterocyclyl group, each of which can

hetesoanyleneegrospioani heioplinnally slubsuwt wih upl t_y4 sidestitugats zwhich

o BT B e A5 PR B,y

alk@%{‘ ;ﬁﬂyﬁme N, DNHSaIkﬂdiP(Q _ gtJSR*’O swqoma SK@FR‘" SC€®)R8

er ran

C(Q¥QBCt-C Q)bl?laa a% Ip@lpﬁusyh @Rl)ar(d N©2, such that when Ar is

e AT, AFpad Fh LG atierifin iR, T
Ani W mpmmﬁeﬁz'-se @rarw@(lnf‘yezs WherehebeseRtigrdups and the common

treating EreventlngEi proliferative disorder,
cagen atprrbtq waluc theyats 8 de cameorahing: tedarm aawdﬂalkylgr

nefhr GG Yo et Cor Wb Chfl R Aflbr adadRier S20C TG

i nj yTig.H, ahatd, ra.?;k Igrsemse, a fungal infection, or a
di sorder’ gel ated to the activity of a protein kinase

(eaérisbéi(Rg)-@r-Bbnauch thet yhepghe mp&ﬁaah@dlm dondiig present, Z

Sp@ i nvention provides pharmaceuti cal
mSItI ons conprising an effective anmount of at

| eaghchdechnehcdoPimigitddpendeRty Ovati;ve and a
pharmaceutically acceptable carrier. The conpositions

can nbéanu@@ger ranging fregt O 4@ 208nN@r event i ng a Conditi on
gg@td . In still another aspect, the present
|nv ntion provi des nmethods for treating pr 30
preventing a Condition in a patient, the nmethod
corrprl sing adm nistering to the ?tl ent an effective

anpiMmeneASRect, thaseompaunds of Fermya hAthe."Andinapiperagine
DefRLA00% 051 4, BT ASHORH R728RIbAoken anot her

sent I'nvention provi nmet hods for
tr em angther aspectethe Anitinppipezine Dbevmdscntmbmpsefsnl fog treating

adm ni,sterin to.th ient an effectjve
or prevesliag apre fﬁﬁﬁi'\{%g'ﬁgﬁkﬁ a2 ﬁ@“ﬁé?'if%ﬁtﬁv%"sqfao ar«raﬂaﬁamat'on

oS coh RS0 yEHRRL 0B, kAR TRl kel aopeci
neamnal diseage pamisthetrdc injgryt a virabdigeaserda fumgahinféatimst, or a disorder
related to the activity of a protein kinase (each being a “Condition”).

In another aspect, the present invention provides pharmaceutical
compositions comprising an effective amount of at least one Anilinopiperazine
Derivative and a pharmaceutically acceptable carrier. The compositions can be
useful for treating or preventing a Condition in a patient.

In still another aspect, the present invention provides methods for treating pr
preventing a Condition in a patient, the method comprising administering to the

patient an effective amount of at least one Anilinopiperazine Derivative.



10

15

20

25

30

one Anilinopi perazine Derivative and at |east one
addi tional anticancer agent which 1is not an

wa\rioBiopowd per azi ne Derivative, wherein the anpPer/8S2007/022928
adm ni stered are together effective to treat the
cancer. DETAI LED DESCRI PTI ON OF THE I NVENTION 10 In an
enbodi nent, the present invention provides

R 4R e AR TR TR Bl
caﬁ’t’.‘lﬁi iRaQHteas the PhéRbd cEHﬁ)réTHd AdvARiifEFiAG td the patient an effective
Derivatives can be useful for treating —or preventing

amauGbotiat least one Anitinopiperazins Degivative.i ons and
ai sl ndiher 35ndst BRTERER IPieTHon niAvEES Mehebl ifkeating a
cahdttiic %t ien® riﬁ{a 'm&ﬁo&% np?fsﬂ@(j ?ﬂlrﬁéﬂéﬂn? '?(Sézﬁé))béﬁlé’i'lt% at least

nmeani n Acy neans a - or
oneMnlmmﬂpigdraﬂ(w@)Denvgt:w andratedst lonetadditienal aoticancen@gent which

s #“é%&a/;nnfégéag?%&éﬁﬁ?%@%S«ns%%g%t 8 inoutes afpBReflnd are
tog%?dér%bftg&mélt trdat @,\éeéar@eryl Non-limting exanples of

suit acyl ‘groups inc ude fornyl, acetyl and

propanoyl . "Al koxy" neans an al k I-O group i n which
the al kyl ¢PETAILEDRESCRIPTIONVOF JHE INVE?)
Nonllmtlng exanpl es of suitable al koxy rous

i nclnuae emqwmﬁnt dheprgsent mvsnagmoyowd%ﬁntblﬁ@nwemne

oo AR Do 5 ld B U, st

ang mmugbbheﬂebfn Thedniiropiperazing Deriviatiads ean be useful for treating
alkoxycarbon groups include methoxycarbonyl and

or praysriiea AdeeRditionjiea p@&iﬂﬂt to the parent noiety is
t hrough the carbonyl. "Al kyl" neans an aliphatic
hydr ocar bon group which nmay be straight or 30

branched and conpmefimgoanutd Abbeevilitiohs20 car bon
atons in the chain. In one odi ment, an al kyl group
cont°‘§|l4$§ fquS’rY\eaBBGtth"PUQBOHUB!ﬁ diggloguien dhe B%"@WE‘%/Q lermgeunless

otfERRISR iniRaRRR SRE 8 THHTRBY 10 AR @YY tpI B el
PCT rwom%aam C(IB , kGOt oneydloalkVIGC(ﬁl)aj group in which the

B hed h
VaGQH GRSIPSA RS PTEVRYSTSISSGTIBRY 1 ThePand G aredfenbmprety i
thr g@rﬁﬂée E’J%rl@()'nylC fbRe e'n?d&'ﬂém@hf@gxlsrﬁrﬁélﬁ a fbvﬁr%rl H\lon -limiting

out °1 to about atons in
examples ofesuitable atyl graips iocludedamrhydacetyl m&propymyb may

e ARERE e o6 2o I GRDPUL VR bl e S tioust
de éf’ g\{?g\t-{l:ﬁaﬁig@tsetxl @I@? of §ﬁiﬁ?§tﬁg ﬁﬁg&&bé(?gbéfﬁcﬁﬁief metRoxy, ethoxy,
n- propoxy, isopropoxy and n-butoxy. The bond to the parent moiety is through the
ether oxygen.

"Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples of
suitable alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl. The
bond to the parent moiety is through the carbonyl.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. In one
embodiment, an alkyl group contains from about 1 to about 12 carbon atoms in the

chain. In another embodiment, an alkyl group contains from about 1 to about 6
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cycl oal kyl, cyano, hydroxy, al koxy, -S-alkyl, am no,
-NH(al kyl), -NH(cycl oal kyl), - N(al kyl) 2,

wo og0874al kyl, -OC(O-aryl, -0 C(O -cycl oal kpeT/US2007/022928
carboxy and -C(O O alkyl. Nap-limting exanples of
sui tabl e al kyl groups include nethyl, ethyl, n-propyl,
10 |sopropyl n-butyl, sec-butyl, isobutyl, t-butyl,

cabioRelbis o S REA mrahees s el b oo 16 gt oups

| u
sudt ¥ mathgiBitiyl oP BIEY it Afatnb @ 6 aIReBPRIG GHEin, Lower alky
refatsdola gmpa'"@” ieg abaut1 tmabwteﬁlcanmmyatdmn|the:dha|hnwlmnb may be

w03 e, ) BT D bty st
%%LH% r’ﬂéret éﬂﬁgtltlfeﬂ@ wWhREHImiag | BF d‘?f"éir@ﬁt}’eh& substituent

hrough the arylene group. ""Al IsuI ony neans an
bemiglmde;mrmnﬂy@ednqted fronothe @mpd:ometstmggxf balos atkyg aryl,

CyGIaREY Srate TR alksd s RIP arign oo MElGRioay . -
N(alﬁylwlbtm(b) an’@inso éﬁagl éc Pé%&%ﬂvaﬁﬂtbioﬁg%naw(b)o-

roup Is as previ o escri
alkgk aIanélmutung enamalﬁseofasunybtermlbylggroups inchadeunhethyl, ethyl, n-propyl,

scpgpribe BBk Yol G redenih BoBeBhll asapeRt he,
A n Bl hichelHiflbodRidtR e Y BRI I Ayl group”

t one r bon- car bon doubl e bond” and whi ch
hagingdraynt! tor6 carbooratdmand conprising 25 about 2 to

ab b
o O Ao heds Hre Ryl quegéo‘éfoa@”wow'asﬁafee SR RspdBRene are
as%‘ré’ﬂ‘éuél deBerilséti|A onelerAbSdiRRiInt, ARRAA Ié“Eé‘rhf)r@é‘ a%%@l“ﬁlkyl

grou has fromabout 2 to about 6 ‘carbon atons in
graimiNen-Bniingrexanple of atsmtabler@kyiarylr@r@un isvielyl. aThq/bond to the

pafisthapRis nBEelihe Seviefh SMuRer & kemyl refers to
aboup|kgislfoddl" Aeans dn & Klt@(@ﬁl @‘@SEJE' h 6rﬁ1@eﬁ1b%ldﬂnéﬁt' gfbups are

may be” straight or branched. An_al ken group

thagesniyhich thealkyk groppiis lwenalkylbEhe bgﬂddo e pa@n@ mm@tryes
whi ch may be the sane or different, each
‘“@Hg@ﬁ“‘% g@ﬂcsrﬁ%el ng i ndependently selected fromt he
gr ouplkgkiiet Aidamg 7 alR@LS- ?r@hbylh wHiélY the &Il(?l' dralip¥s as previously
cyano, al koxy and -S(al k WO 2008/ 05474

demeg‘szrdgmﬁlonmgxqmglemf suitaple; ailgylﬂu@smms ipelude methylthio and

et bIM altviER groBRI BouhdFo e pEiePE ety i BE Sty dom
decemkb V\%l“ Méaﬁmalummwmoédrbah g%lmlbontaﬁwﬁ’gifat 1Ragt one

erein one of the al ky rout\ib Ip ydr ogen
QL b

ca&%h%a a8 deuble bempd apd whigh maa( berdiaaig aﬂphe%gnd comprising

absw_ﬁ?&f H_E%ﬁ?@smél%&u% _B%hzgh&%% érfbBaiment, an alkenyl

group has from about 2 to about 12 carbon atoms in the chain; in another

embodiment, an alkeny! group has from about 2 to about 6 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl, ethyl
or propyl, are attached to a linear alkenyl chain. Lower alkenyl refers to about 2 to
about 6 carbon atoms in the chain which may be straight or branched. An alkenyl
group 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. aryl, cycloalkyl, cyano, alkoxy and —S(alkyl).
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CH(CH3) CH2CH2-, -CH(CH3)- and - CH2CH(CH3) CH2-. I n one

enbodi nent, an al kylene group has from1l to about 6
w@2a0080m732 ons. | n anot her enbodi ment, an al kyPENES2007/022928

group i s branched. I n anothengenbodi nent, an al kyl ene

group is linear. "Al kenyl ene" neans a difuncti onal

group obt ai ned by removal of a hydrogen 10 from an

rou d above. i_m
Nogsifiiite e¥ales 8Fgyi i  Shay TadSbeha ot gfhanyt. -
bufegl, SQﬁéWQ enfl, KypEBAtenyTEGE ?%n’d dé&"efﬁyl c
hydr ocarbon group” cont ai ni ng at east one
car tAlkyleaebmeansian alkylgrdup,nas defingd abgve, avhereini arie ofdhe alkyl
out 2.10 ab uty, 15 rbon

aralirrnBVioRR @t ERETes HebheB ik i B s dn NI R Sgmeles of
alk?fe@lblfbraﬁﬁsfdcﬂbrﬂélbe% ZC\LBCPgouCPﬂzéFﬁ@JI-EOHmZ%OH}%e -

hai n, I n anot i'ment, an al’kynyl group

CH(@HstHzﬁHbOtEHECH@) abduCI'%Cd:KE!bbbCHt-odB ane embodiment, an

alk&diirotp HRSIET oS tari®T i afdifer Bmbhgimant, an
alk&lén@ drbU?ﬁ% b?dd@‘\@ﬁ' Iﬁ '@ﬁbfher Ie‘?Nl%dIm'ehWb\H alkﬂfeﬁé %ﬁé@p is linear.
about o about 6 carbon atoms in the chain i ch
may ‘“Akeryleae’gmeans aglitunctieaal guoup lobiaine §y zemexangsl @bydrogen

of! s AHRED G B PHBRRDE! ' BB barBBR Y i
incRRIeLOSHREH-{ LEE@HHLCPPL ashalHECGHOBLI. t ut ed by one or

nor e substltuents whi ch may be the same or different,
eac PAlkymd! measstan alighagicihydenanaemoraupseoriaining atleast one

catlif SHBUR MR BRLLANE el e YAaf™ SFATHR 4 pempriing
abblie2 & Kot 15288kbahlatomarie the2Bh&if. h ene@rabodifRHE drPaikynyl

I n one enbodi nent, al kynyl al kyls contain a | ower

graupklyas fromaalepud 3 tevaouiitRigarge afpms inetheorhain;andia another

erfiPffibal Sl alfBHR R TARE 1685 4 ebgafoms in the
ch@ino [Braayhed hivdns thAt @& bpimore MRGESalRyl groapk glickas afigtH, ethyl
in which the aral kyl group is as previ ousl

or peaRyhiase @ttacbad o Alineagalkyavmnadn.dioverialkymyerefers to about 2 to
abgbﬁ% g% tq‘gfg?’%}gé'%;‘iﬂsthé '&ﬁhﬁpﬂﬁmgﬁQﬁBé%&%\t ap b{a?nch%b Nonlimiting

hoX aren
exdimpiesglf suftablet aikynyxyeess intfad2CRydiigdynyl, 2- butynyl and 3-
PCT/ US2007/ 022928 14 " Aral koxycar bonyl " nean
inPﬂPREVFW'O/@(' dkyngm@ﬁp %hbﬁl%wpﬁﬁuggaﬂwg'%\auy §Ub3t'tUted by
on%#&%?@sﬂtlﬁe AL [gﬁﬂﬂ&kob%rtﬁa %ah?% ﬁ?&ﬁf&h y&i’érP&EB(s‘.muent
beimgrihdeyéndentlyaieiedtéd rom meyd;robb)dohsmaag@f arkyl aryl and cycloalkyl.

aryl - al kyl rou whi ch the ar 5 al kyl ene
o o kvt s albyBusiyin Ggnid Brwaan semalkyhyiand alkyl are

as ﬁgﬁ\bwﬁ deRBRbEE 8n Dk odlﬁtéf% % Egl? contaln a lower alkynyl

ting exanpl es group
andraclowae allyhgsdup. Ihe bond to the parent m0|ety is through the alkyl. Non-

limiting examples of suitable alkynylalkyl groups include propargylmethyl.

"Aralkloxy" means an aralkyl-O- group in which the aralkyl group is as
previously described. Non-limiting examples of suitable aralkyloxy groups include
benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent moiety is
through the ether oxygen.
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phenet hyl and napht hal enyl net hyl . The bond to the
parent noiety is through the alkylene group.
w0 2008l0k479 hi 0" means an aral kyl -S- group i n whPCTUs1ve7/022928
aral kyl group is as 10 previqqusly descri bed.
Non-limting exanple of a suitable aral kylthio group
is benzylthio. The bond to the parent noiety is

t hr %,%ngs%r %lﬁ&"‘tm% %rg: a@ﬁ@@ﬂ@ﬁ{;r@%ﬁ% El\fog-lﬂ'aiting example of
a s@hQHFe &atk@x?é&bbn}l”gr@@b R BeRiyIGRycarbSHyE Fivd BoAd elthebparent

to about 10" carbonh atons. The aryl group can be
maigly i thabugh theearbooykd with one or nore "ring system

T AR
alk§lénbaé?b%saér)ékllo%‘s®lm§sdrlbéb Uﬁ\eori&‘éﬁ%bdﬁﬁ%tn arik d)héi tomprise a lower

ene nmeans an ary group, wherein a y rogen
allwtem groupeordimitng axampiest ofesuitable @ﬂaﬂwbgmupsngclude ibenzyl, 2-

pnEhEH a e EgrBRE Gy EThebriy 1RG naue Bt iSRRG the

alkple®éi gigpy 20 described. Non-limting exanples of
Sui tabl e aryl oxy groups include phenoxy and
nap MMWhldrmeemaln aoalkyieSwpaptm mibiicht thei aratkyt gpgip is as

h Aryl b
oy 5B KB iin SEAf0S L4 suBRaT B miogroup s
beﬁiy{ih%(mfé Bomy to ﬁfe%d?ént molatfles heighieasrpy! and
napht hoxycarbonyl . = The bond to the parent noiety is

t hr Gyl MBans anisseyatic PEoMosyglicor mﬁwcllmm §ystem comprising

abﬁw)r/é) H)gﬁ%%t 1 zgéq? kﬁgn)ﬂ-{grﬁs&&%hﬂg} &ﬁ%@% d;]r?)}%térbgn atoms.

Theradyigrolp vahGe dptonally lsubstufed Wltﬁlﬁn@r@\m@@ﬂng system
described. Non-limting exanples of suitable arylthio

sulstituents whidiomay iberipptsame andifferaihang areas defined Herain. Non-

i 558 % UM Wl oS En oty .

def fAgteryomeandiantaryl grolpseHetein a W@é?eafdnm gonnected to one
Non-1imting exanples of a benzofused cycl oal kyl are

of thecriyl/groaiRes firg carbparaaasHs replagsd with@ Sipgley mmimg

PCTI i f I

a cycloa kgg%%zn%’ ery a??@a‘?lwnélg% tg‘\‘(ﬁ/ée \Aﬁsgé '? g%?é;ﬁ%usly
des@ritied) dorsliraitingrekaniysies bf suitdblg aﬁ)i@xmlr:;mpefmaude phenoxy and

benzof used cycl oal kyl incl ude inde Benzof used

napthexyclhke bpind ﬁ@mesp@reném%y% tRrpughthe othes oxkgemed

oo R Ay Lt 435 S DB Moy emees o
suitatslée mdyﬂoxyuﬂubmmwgramt ihcRidai phathoxipearbohyl amd naphthoxycarbonyl
The bond to the parent moiety is through the carbonyl.

"Aryisulfonyl" means an aryl-S(O.)- group. The bond to the parent moiety is
through the sulfonyl.

"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.

“Benzofused cycloalkyl” means a cycloalkyl moiety as defined above which
is fused to a benzene ring. Non-limiting examples of a benzofused cycloalkyl are

indanyl and tetrahydronaphthylenyl.
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"Benzofused heteroaryl"™ nmeans a heteroaryl noiety as

defi ned above which 1is fused to a benzene ring.
wWOwsls4TiHe | ng exanpl es of a benzof used het er oaPgT/U82087/022928

i ndol yl, indazolyl, benzofurdsgyl, quinolinyl,

i soqui nol i nyl, benzthiazolyl, indolyl, 10

ben2|n1dazolyl and benzot hi ophenyl . "Conposition”

el el GARBY P i 2R AR A GHHEY above
whidh iefus&$td & bendenéeihgy NUn-limfingesianples bPEbenzofused cycloalkyl

conbi nation of the speci fied i ngredl ents in the
lnoiqd;acnnﬂeew amounts. "Cycloal kyl " means a non-aromatic

o daortfPd Tt RSany iRy CRTRGI 38 Rfg atove

whié?\ 183uSEM o 8beABené ﬁngand?ﬂmmn@%)(amﬂ¥§ bﬂé'déh'zofds@ﬁs

contai n about 5 to about ring atonms. A cycl oal kyl

hetarecyelyl anclude U}ﬂQ“BWaﬂHQIQMBV@ﬂOOEBGOf\MQm one or nore

ai 1 1R RACSER nEREANE Hias Bk R BT gy 44T HER fove which

is f@Séfmd) asbeﬁzeﬁélrtr@l reomnnnmmg:éxamgheslmd ten gk h@t@roaryl are
cycl opropyl, cyclopentyl, 20 cyc ohexyl cycl ohept

, infazolyl benrefuranyk quln@hrwkamté@o syl hanzihiazolyl, Iyndolyl

| i nclude 1 decallnyl
beﬁ%ﬁ%&@)" and| %@#ﬁbbﬁéﬁyh he like. "Cycloal kylal kyl "
msar'@ommsmbnamwns@pmca&rd?ﬁsmgdh@bpé@ifnéd M@?dd\éh& in the
an al kyl noiety (defined above) to a parent core

spegified amaunty; asuethps anypreductayieh rw&nswnmg/tly@n@dgecﬂy, from

cotteh Snific 3EKMeTdHetien RS be bl A fiiacnc o

mul tCgehikgl" mherhssa sibAarorRAIE MenddrimalticyclicairsysterhO
carbon atons and having at | east one endocyclic

copwrising akou Stoahast d Oiakon atpmeprgt%@m/mwt 540 about 10 carbon
Y8 AR AR, Biodg Fogg o dByPERY aobl £ 1A atome. A

cy@oalkpl grasipfoambeabplivnallytsubstiutdd Withione mngm'rmgrxvgtem
substitute

I | I be 30 t |1
tﬁHgﬁﬁE‘Wcm%{a@“b? Pasarya DEABLa, andare 85 dafined apaye. Non-
B B S 5505 1A 5B cxpony
CHOBIEO Syionrly '%%"3‘847%%??23""‘32‘%? Bg%‘g%%“;‘g‘gg"g’”‘%@"""’yﬂc
cyelbaliyle eee trgeraih nﬂmprnvnﬁﬁﬁﬂ@n éﬁﬂtléleéﬂ‘ea

sui t‘?@% ﬁﬁlﬁzﬂarkf’yrﬁlehﬁs 8@\:@%‘%@?@ fn%geg%ﬂv%rmked via an
alkyéfnonmy (d@fmmi abames)dow pareahcm‘ekbdbnrmmang e«dm‘plefsedf suitable

cydanlkilaity’s Bichifla SaiatinyImeayh aoamanplmetyl and thé like.
cy HOPABARBKIBidHHs o R LABRESENAGRS BYudchciind Sifem

tive or "therapeuti ctive
commlsmg fromdhto abowtr@ucarbon atoms and having at least one endocyclic

carbon-carbon double bond. In one embodiment, a cycloalkenyl group has from
about 5 to about 10 ring carbon atoms. In another embodiment, a cycloalkenyl
group has from about 5 to about 7 ring carbon atoms. A cycloalkenyl group can be
optionally substituted with one or more "ring system substituents" which may be the
same or different, and are as defined above. Non-limiting examples of suitable
monocyclic cycloalkenyls include cyclopentenyl, cyclohexenyl, cyclohepta-1,3-
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Ani | i nopi perazi ne Derivative and/or an additi onal

t herapeutic agent, or a conposition thereof that is
wetdososi7ye i n produci ng the desired therapeutiBCT/US2007/022928

ameliorative, inhibitory orqgreventative effect when

adm nistered to a patient suffering froma Condition.

In 10 the conbination therapies of the present

ey Db RS0 5t S TR SR b Bty s
noMdoeh@eRylt he amounts of all agents adm nistered are
together effective, but wherein the conponent agent of

t he“Cyaloalkenylalkyl’ mgansoa cyeloalkesydrmoietas detiagd aboyve hmked via

an%ﬁ}%‘é{ é??d% ﬁgnﬁrg n& ﬁg?\lge) tgfaepn%r%{qgcor& N&)ﬁ Ilrg\nn{; e%rgrqql]es oP suitable

cy@@ﬂk@ﬂ”lam?@q{ﬁiblﬁaé%ych@bﬁt r\?frﬁéﬁlyt @yclohexdi/i@@tiyy land the like.
nmeans an al kyl group as i ned” above, wherein one or

nor'éEftﬁctlvewén@wm pr ghetqmesltmgrluw@@twatmum measasan amount of

Anjj§ b%%%jﬁ'%ﬁ"&awaﬁ?% AR ran o] e SGi208ht-or a composition
thetBgt hat is difEefivl TP Blodudiraheldeitedanetipelifio hhidrbiii nnibitory

from1l to atonms. Non-limting 20 ‘exanpl es of
or peaveata«tye effestipbenrasdministererde a patigne sufferyg from@ondmon In

the $OIHBI|%%?' 59 éhqrg%fﬁes:fg"%éé Q{eéﬁn?@ivrg%{ﬁpﬁ{ %rg%hsgtd{e én* can refer to
ea@®Mdividdalrdgest af &the d&?ﬁblﬁaﬂorﬁ a8E whble, wheteih e Bintilints of all
atons is 1independently O, N or S and the remaining

agentspdmipistergdeaare dpgrtheaebestivel hUbwbereemﬂwcmnonem agent of the

coftFlhfintey R6PHE oRERay ehddgh e T el anc

has “blafy” rieang19F AICINBr ok -Nefregeetrbodiraem, halo rebsrs to —Cl or -Br.
optionally substituted by one or nore "ring system

In anetber eqwediment, hale f#ﬁ%fski@ —R he sane or different, and
2" e oA NGB AEER o IS R 25004 vHEOMR O g rore o

thetalkyl groupsdaidydgarnatdnes has besalreplaced withzeHalogehhén one
correspondi ng N-oxide. The term "heteroaryl" also

emboginpes adtalceallsy aievie haa ipm drte fpearken diomBe dn apetier
emtb%?ﬁm (L)ffﬂga E(@ ggf § %&rﬁstﬁiutgg wd}Pﬂ Jn' Md A ri'@atom:=1 Non-limiting

exanp include pyr pyraziny

examplsyof, haldsnlkmdroups/ irictadd FGH.F, -IQHFde G(DEs,( CiHzChdhd gCCI3
N-substituted pyridones), .isoxazolyl, isothiazolyl

oxakpproary Kneans gn Argatic BINOCYEis SmHYICYClsyid syatem

colyR PR ous Sl ds Aty WIVAES 1,183 of the ing atoms is

mdwendaaﬂly Oy N opBtanal the iremlajning rind @tems are carbon atoms. In one
OHTBE S BB GIOA | OHS has e, TG IoTBS b1 ARk pybodiment, a
L o e
beioptidaalpsubstiutedityoane aoinony 'indsystemzsiibstiblents” which may be
the; ST or TS BB oo AP 28 JRIRERTare M ERIOW A Deleieanigu is joined
via'$hRH @8N ARt driFafyfifrogen atom of a heteroaryl can be optionally
oxidized to the corresponding N-oxide. The term “heteroaryl” also encompasses a
heteroaryl group, as defined above, that is fused to a benzene ring. Non-limiting
examples of heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl,
pyridone (including N-substituted pyridones), isoxazolyl, isothiazolyl, oxazolyl,

thiazolyl, pyrazolyl, furazanyl, pyrrolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl,



10

15

20

25

30

as, for exanple, tetrahydroi soquinolyl,

tetrahydroqui nolyl and the like. In one enbodinent, a
whedsodanyl group is unsubstituted. | n anot herPCT/US2007/022928

enbodi nent, a heteroaryl grd@p is a 5-nenbered

heteroaryl. I n another enbodi nent, a heteroaryl group

is a 6-nenbered heteroaryl. 10 The term

oy EARUCAGN:§Pl), a5y S5 AELR prigioy micezote 1
bthiaz6Rt beinzbficarariyirinaslyl, azamdolys, benﬂn@a@w Ibénzothuenyl
quqﬁ@i)l aced with a single bond. Heteroaryl al kyl " nmea

inyloignidazohyl, ml9ng@yrw,|qwzavbantmemﬂmdm awrolopyrldyl

mnﬁg?éﬁ})y{r@ ei{?%q%ﬂcgl rF‘ﬁF n%?ggﬁhgé&f al,?, “ﬁg%m& b%anthlazolyl and the

nke ﬂmeméerrﬂ‘hmmbdtymyélg@téws topartialy Qa’thfélbb)ﬂetmdryl Inoieties such

i ke. I—Ieterocr)r)/mj " means a non-aronati c saturat ed
rmsgg

aSnf@ﬁ sxguPle; tefra unnp!yl,rteﬂghy@rygﬂmlsd angrtheilikg. & ege

r
erifhent e Aoy AEL BB 1 Bt bl
hetla‘roé?ﬁgfdupﬁs@t @merﬁbere@aﬁélemaayloﬂﬁ anotrremmbodlment a heteroaryl
nment, a heterocyclyl group has from about 5 to

grepista anemhgreaiw@roam I n anot her enbodi nent, a

et S8 oM AASPES B et SRR GG

adj aceént’ oxyg Ur atons presen

whieréig sshiydregen Atym-dihingtteditoione of thethetarersll group’ @ﬂng‘&‘foms is
exi st protected such as, for exanple, as an -N(BOC),

fepl@mwlth-a\ﬁlﬂ@@)b%up and the |ike; such protected
het o |a¥)LI|%|Q{,|‘” %Pesarﬁfpefe‘?géﬂgfﬁ{q?&g%@rdefﬂfedtefﬂo% linked via an

i nven term éroc ['So" enconmpasses

alk&ﬁnméty r(d@fmdoydab@fe) u:@a medeéoreeﬂloaumiﬁng blxatnpl& 6fuaﬂtéble
to an ary zene or het er oary

neladoaniElpe %pm@nulmetaw apinoBRAMeyd askhe dfea by
0 heRerdfBeyEivt eBfs RGN satiflbd mAfayidBY miftioyciic ring

are as

syé;tehméomﬁhangla toogmul tdpdmg gmnsatvﬂmrem frdma 1th1 4 0btheciing atoms
can be optiona oxi dj zed to the_correspon

arg\ingepgad & §e3/rd}l agdd Glr%’i‘@ﬂ'@‘ rQbHg fiRg atqrgs 983 carbon atoms.

In glﬁgé'é?rln ﬁfeggg{‘ ?t)é&&dﬁﬁ'ﬁﬁ S"fﬁ%ﬁrﬁh AbJi %rfgﬁdﬂﬁqo ring atoms.

In ahotheo ep’rmidlmght atrlmtamn:lycwl ordup HasAs or 6>«mg/atpms There are no

t et r ahydr of ur et r ahydr ot hi ophen | act
el b AR O LS OMS T RESTAR S B SHS6HT o AThy~NH group in

o RAGRASENT Ay Pl HFAGEURAET 8 s e adiuc) -
N(Cblz);sN(‘Ems)\groupmdnhe liké; suchhpratdoied heteyotydlyl grougs ae
coﬁgl%%d part %% this mv'c\aln%l)on The term “heterocyclyl” also encompasses a
heterocyclyl group, as defined above, that is fused to an aryl (e.g., benzene) or
heteroaryl ring. A heterocyclyl group can be optionally substituted by one or more
"ring system substituents" which may be the same or different, and are as defined
herein below. The nitrogen or sulfur atom of the heterocyclyl can be optionally
oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting
examples of monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, lactam, lactone, and the like. A ring carbon atom of a
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In one enbodi nent, a heterocyclyl group is
unsubstituted. In another 5 enbodinent, a
whedsodoyel yl group is a 5-nmenbered het er ocycl pET/UB07/022928
anot her enbodi nent, a heterqgyclyl group is a
6- menbered heterocyclyl. "Heterocyclylal kyl" neans a
het erocyclyl noiety as defined above |linked via an
| kyl i et def i ped,.above) to_a_parent core
neRssRyoRr SR e [LECHBRALEH dp BaRREOLbist. fon ugyative
exérﬂEﬂéJ@fesﬁhp@hé@rBWdlﬂﬂ‘dﬁdup isphyresiidhply | met hyl and the
[i 10 "Het erocyclenyl neans a heterocyclyl group,
as defined above, wherein the Nheterocyclyl group
contains from3 to 10 ring 0 a at | east one
endocyclic carbon-carbon -qii t rogen doubl e
bond. In one enbodi nent, a | enyl group has
from5 to 10 ring atons. In her enbodi nent, a
het er ocycl enyl group is nonocyq\ic and has 5 or 6 ring
atons. A heterocyclenyl 15 gro can optionally
substituted by one or nore ring systéem substituents,
whefiebhe en{bd@ﬁmériﬁtaerﬁetékd@blyt gRiip’ usmsassmgfedl af another
above. The nitrogen or sulfur atom of
emhodiment, @ hatgrocyely! gwupdis |acﬁrmer9b©r>eddieze@cy@lyt hi& another

e iQHTBRE & e robip] Guprs R esibere REIBILEE | i e

1 2“ﬁetéroéﬁlylélhw hﬂﬁﬁs‘ éihéﬁé'rocyl: nebistyHPfiriedi abdve linked via
- di hy érldln 2,3,6 20 tetrahydropyridinyl,

anplkyl mqaewe(de n@@abgw tmajpa,@ant corepyiNeailimiting examples of suitable

vl o A R, ABEFAREI an e e

di hyderesabiard! Mbans di Hétéfdé i/6lyBgrup! as defined above, wherein the
3, 4-di hydro- 2H pyranyl , Egdrofuran

hetaraeyalyl Qioup icou fr@mr@m gnaeMs7arg ableast pae 2ndoagyclic

e g o Bl 9 S . g,

hefGtgcyten gedupRas froesl5as 1©5nrfg @t@hmnwarwtmrmmle@dument a
illustrative exanple of such het er ocycl eny %rou

hetesocyqlgny} grevims MODSEYig 24ng hv@rﬁ osbaty @de\ eterpayclenyl

g él!r}gu%gﬁ%ﬁ@ﬁgg} svﬁstgﬁf&%ﬁgp&ﬁé ﬁﬂ?ﬂgr@ rnﬂltj%ybﬁam substituents, wherein
"rifg systenysutsstijderg' xstas"d@fnrfecﬁabwma'hedwmn@gm ocyuiferatom of the
A e o S A L e
S %Q{?&S@ie of- Iﬂﬁftl es bf hét@?c#ﬂéfé BR&E)@ ihdlabe 12,3 4-

er o-atom con |n|n F1Ng SYyS
tetrahWMpyndmylhﬁeajlhydfopyndimgdlc Oz«yduhgdmpsysudmyl cla2 306+

ere
tetfﬂf‘quf‘?}?y '@ﬁobﬂs5 @ﬂ%%?%ﬂpmﬂ‘w’t2‘9&"8&2%'*1&193” TOF”ﬁ’ 2-
imiBLEhHRAL LByraddtifyl, diyErsHRdEYoR, diRydlexakddr, dinydrooxadiazolyl,

dihydrothiazolyl, 3,4-dihydro-2H-pyranyl, dihydrofuranyl, fluoro-substituted

dihydrofuranyl, 7-oxabicyclo[2.2.1]heptenyl, dihydrothiophenyl, dihydrothiopyranyl,
and the like. A ring carbon atom of a heterocyclenyl group may be functionalized as
a carbonyl group. An illustrative example of such a heterocycleny! group is:

HNT Y
o P
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42511 CN10H thereis no -CH attached directly
to carbons marked 2 and 5. It should al so be noted

w0 bas/os4rws omeric fornms such as, for exanple, tPEI/US2007/022928
nmoieties: INo 1 .151 H and KgOH 15 are consi dered
equi valent in certain enbodinments of this invention.
"Heteroaral kyl" neans a heteroaryl-al kyl- group in
whi ch the heteroaryl and al kyl are as previously
descri bed. In one enbodi nent, heteroaral kyls contain a
| OVWRY ofé ElbofifBRt, aweidwbkhpgg@ﬁﬁn@hﬁ§u@§m§t@ut 3Rladother
aral kyl groups i1nclude pyrid

enmmmemhamqtemyolpnyl grbupbs)acﬁ mnnbm'egme@emcyi@ieeyly is

t hr t he dr,ox ns 52 .
or o iRLoGleriiau bians A S BTelev L as Bifei bove linked
i OSSRV n repl aced W th an
Vla?édﬁ(-lmgl;(?lou !&Yﬁd%ne enbgzrc?regyrﬁd?égt dﬁggroxyal kyl group
has Itfshowidibe aogd:thabsnhetecoratomicantaining iring systams ot this

mveﬁﬁ@@ﬁ}éal k%ﬁ géguas i %:qgudegl@@_ﬁaé%lh atoms (ajc_llzaceht toaN,QOorS,as
weil Nsttheﬂﬁarecﬁé‘?\% b 6h eafdn adl]&é’éﬁi t8 dndtrfsrditefloatom. Thus,

group, as eflned above, having at |east one ring
forrexampjenndhemngl n one enbodi nent, a

ni trogen-containing heterogryl group is 5-menbered.

I n anot her enbodi nent, 4 ogen-cont ai ni ng WO

2008/ 054749 PCT/USZOO?/ 22928\30 heteroaryl group is

6- menbered. | n anot her nboii

ni trogen-contai ning het yl greup is fused to a

benzene ring. In still anotﬁ%r enbddi ment, a nitrogen-

contai ning heteroaryl group'is fused to a cycl oal kyl
therengnol- Okaarmécthyd @irdoilyitowatbors markedo@anddont ai ni ng

het er oar group is fused to a_heterocyclyl  ring.

f ur {tridyou @'ﬁ@&ﬁ mRiRe that tautamerfim s saichiasy chfeQ’@r”@ﬂ?yihe
mdiS P is fused to a heteroaryl ring. Illustrative

exanpl es of nitrogen-containing heteroaryl groups

include all exanple heteroaryl groups, as listed

above in the defini th onfof "heter [ ," which contain
at least one ring nltNogéh at om |
H and N7 OH

are considered equivalent in certain embodiments of this invention.

"Heteroaralky!" means a heteroaryl-alkyl- group in which the heteroaryl and
alkyl are as previously described. In one embodiment, heteroaralkyls contain a
lower alkyl group. Non-limiting examples of suitable aralkyl groups include
pyridylmethyl, and quinolin-3-ylmethyl. The bond to the parent moiety is through the
alkyl.

“Hydroxyalkyl" means an alkyl group as defined above, wherein one or more
of the alkyl group’s hydrogen atoms has been replaced with an —OH group. In one
embodiment, a hydroxyalkyl group has from 1 to 6 carbon atoms. Non-limiting
examples of hydroxyalkyl groups include —-CH>OH, -CH,CH-OH, -CH,CH,CH,OH
and -CH.CH(OH)CHs.

“Nitrogen-containing heteroaryl” means a heteroaryl group, as defined above,
having at least one ring nitrogen atom. In one embodiment, a nitrogen-containing
heteroary! group is 5-membered. In another embodiment, a nitrogen-containing
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"Ni trogen-containing heterocyclyl"” nmeans a
het erocyclyl group, as defined 10 above, having at
WO e@sisome ring nitrogen atom In one enbodi nePCT/US2007/022928
ni trogen- containing heterocyg yl group is 5-nenbered.
I n anot her enbodi nent, a nitrogen- containing
heterocyclyl group is 6-menmbered. In another

FEHEL G S, A Rt i

R8N\ GRIp isdusid foP8 BBNSENE Ahg! Wsh?éﬁétﬁ@Vémﬂod%@Hﬂoa nitrogen-
|s fuseéd to a cycloal kyl ring. 15 In anot her

coetammg inet&rpaa/l grqumlgdused)tq aucmclnglkubmm olryangthegemboediment, a

nitteehi b hEheBfUERbin 1t tlselts o BeBrdelo o, In g urther

embodiHeRE al Mitrag&icBhfving hetdiBanyl bkufpi isause@ ey ih@ﬂir@ﬁryl ring.
of nitrogen- contalnlng het erocycly groups i ncl ude
ry.

lllustratiex axpmpiesoof mtw@emycwagmngh@tmga graupstisguds @lexamples

o e 5, o P VB 195 g LS e ontar

atfé%fsﬁbﬁéymg%u‘bgeﬁfﬁﬂﬁﬁ a heterocyclenyl group, as
defi ned above, having at | east one ring nitrogen atom

I'n &Nirogepatintaining heterscyelyl eneanma dieteragyclyl group, as defined

o 5 B4 8B AP R <t ol eFREbiRep  nivocen

coffaiiAg 'h%t&oﬁ?él‘iﬂ%}"r@d p id 5-mMERbBRId. elﬁ@fbtﬁ@r”émb@dlment a nitrogen-
nitrogen-con nin heterocgcl enyl group is fused to a

conmeg@eterngyclyirgrgup||s 6anemheredzSinafntaenembodiment, a nitrogen-

coei%ﬁ gﬁ%%yqrgg}thgfyllgﬂroﬁﬂ fy%pﬁ% %l %n&gﬁi@o Ig stlflllé%%%éro a

emBddineaf) Mﬂb?&ﬁ”cbﬁtdﬁhg W\@W@bﬁﬂyﬂ greap ll’epfus%dftd%G@S/('Jksalkyl ring.
a heterocycl rin In a further enbodi nent, a

In anw*@g@mtmfmanh .arfgtrﬁae@ﬁ@ewmleaﬁetergmjw greup L%weﬂdo a
nofhrbFiutaluini st ertilifbl R AP08) Eiptining hstarogyg grovp

is msefmb esheterdmylaimy yilstrativeosampsies @ nItrdgeﬁcbo'iﬁamb@V e
in the definition of "heterocyclenyl,” which contain

hetaropysisgreues inchiglenal ew@nlesazfmterﬂcthgrenps aslisied above in
th%g | en?'[' ofﬁ%&@ﬁ%ﬁ@lx_, ﬂf?:'h chﬁaelﬁ%Z n%fgg%ﬂb% mtr@g?n atgm.

i's aNnmgehwmaunmgwméterooycletva" myeany h@t&b@;’&ﬂéﬁyﬂ group, as
PCT/ US2007/ 022928 21 but. not limted to, a nonkey

defingd abﬁb%’d?ﬁv"ﬂ%é%l?@s‘t AR B9 Nitegematose Ircene SF“QOQHB?W a
nut}d;ge%”ﬁéﬁlﬁfmrfgﬂﬁ W!enfgﬂﬁfd n#]g{gem'e @er@&”ﬂ?ﬁh&ﬁer embodiment, a

I'nc a dog
nitregen- d:onthmimgah@nercﬁcﬁjcteﬂyl gtoupois&- mehmbreanﬂn aaotlmt lemﬁodlment a

is a do I n anot her ?bodlneq ient is a ?
n'tFPQPr'i’eCQ Aiing, heteroqugtenyt groUR isi wsediic’d banzene fing. 1 Sil another
f
Rt foRbhichhiginb Qe by SR bRl G oyl

rlngs dh anneme‘rremnb@dlnwymtatmltrlogepfm@amgmegerdcydsnpl group is fused to

m xt natural source or co
a he%erocycl?ll rng. \Jn a further embodiment, a nitrogen-con r{blmng heterocyclenyl

group is fused to a heteroaryl ring. lllustrative examples of nitrogen-containing
heterocyclenyl groups include all examples of heterocyclenyl groups, as listed
above in the definition of “heterocyclenyl,” which contain at least one ring nitrogen
atom.

A “patient” is a human or non-human mammal. In one embodiment, a patient

is a human. In another embodiment, a patient is a non-human mammal, including,
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thereof. Thus, the term"purified", "in purified fornf
or "in isolated and purified fornm for a conpound

WO 2§08/0s478®0 t he physical state of said conpoundP&f/U82007/022928
bei ng obtained 10 froma purpfii cati on process or
processes described herein or well known to the
skilled artisan (e.g., chromatography,

T R R T T p——

In AGGtHBI R dfRERt, BliRfieRtis BoMpanivpl dnifagWiclL@ingsut not limited to
skilled artisan. "Ring system substituent” neans a

a doghsat, rakbit, hgreipr tﬁrteic e ane enabodimentita patierd isa dog. In another

non: ar omat i tem whi ch, for exanple, repl aces
erRRG6R Bieliel BragEh on the ring system R ng system

SUbshk teeRt SurtR)d” P§n bOAfieR MBI for dinf iESlatst an@PGHﬂ@d?fdim” fora
i ndependenty selected fromthe group consis

comprynd raﬂeksgtq/the @hye;qa} state of saidrearepaeund after belng isolated from a

syl pistieks (e b Byrdcnor AT b 3Bl or combination

therg e Thus ihlé%ﬂﬁygbﬁh’éd" ﬁlpeﬁhéaIform"Cbra‘id%uated and purified form”
- 0- hal oal kyl ene- O al kyl , -0-aryl

fora eompaynd aefers tatcecghyaml stat%pbsaud.cpmpomp@ﬂer being obtained

froﬁt% %ﬁ@‘%@tf%ﬁé %83?9 cm&s%g Q%@’Fﬁ@d I%eré n,or Yvﬁk/ Iknown to the

skitl&dl @Hisany(e.g. é%bdghx recrystalllzatlon and the like) , in sufficient
S(O) - het eroar I eteroary - S-al kyl, 0 S- aryl,

punty tpézeeehﬁ;awenzabje w atenda@ @nqutlcal techniques described herein or

- wel BB oHE RS 2V %L &' oyl okl ki

- O hingNystdrig subSlitablhd'-Mi&éns 2 GUBAe @uﬁ)édtbachaa to an aromatic
YIY2N- . V1Y2N-al kyl -, Y1Y2NK(O) - and

or pRBrAsPMAtic riageystere avhieh fonexarplee replaces ap agﬁ@at&e fydrogen on

thefifg ﬁi%?ﬁ‘g ﬁﬁm@aslryéﬁcfﬁ s@ﬁ%ﬁﬁe@)ﬁgﬁgsﬁ}yﬁ%c&%8P81ff%?érﬂgeach being

mde@bhldéﬁﬂhﬁs@léwed frdthnbe gySuecoRgistiig émn*l aIR@MYI alkyayl, aryl,
s

nmean a Ssi nﬁl e noi ety which sinultaneou aces two
hetgraanyhoalky ?Wl' ogéﬂr@ kYéna{KXEr@dh%FGEQﬁW'caﬁ' W'ﬁ'ﬁ%ﬁ‘@tetf@ﬁ%/' -

a3 Rle G BRy BB FllbaRIF Tl 3 Hhloalky, -

alky(é(r@{-(a}éikyl -cg)aaylkatcmyOacyla@i(O)térglolhalm nitno,adyahor carboxy, -
nopet! e

C(BradoEALISr9mb OIS s el Ehalkids w(Ole-alkyl, -S(O)-any,

'S@é'?’gﬂ SJ(?} %gﬁnﬂl@ SZ@? acegrd%rrw”%%n@ﬁect&gﬂseﬁgbr%&{b%éw, -S-

thmeaﬂyEngﬂlbylpnememmdqd gyicigalkyhehetd exiyglyht-©dCeDpalkyl, -O-

c8Tarte sty Oralatontad. HENHEN ClERHRe SanH)-Nlaty,
O RO 5O Y 928 o o
sam&uﬂ different and are independently selected from the group con3|sting of
hydrogen, alkyl, aryl, cycloalkyl, and —alkylene-aryl. “Ring system substituent” may
also mean a single moiety which simultaneously replaces two available hydrogens
on two adjacent carbon atoms (one H on each carbon) on a ring system. Examples
of such moiety are methylenedioxy, ethylenedioxy, -C(CHjs).-, -O-alkylene-O-, and

the like which form moieties such as, for example:
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st abl e conmpounds. By "stable conmpound' or "stable
structure" is neant a conpound that is sufficiently

WO 0854780 survive isolation to a useful degrerCDS2007/022928
purity froma reaction mxtgpe, and fornulation into
an efficacious therapeutic agent. 10 The term
"optionally substituted" neans optional substitution
with the specified groups, radicals or noieties. It
shoul d al so be B/OTd t hat ~any carbon m or

heteroatomw th K i St 8 | ences | e text,
schenmes, exanpl es gl -t Ie reinis med to have
the sufficient nowder of oge@ndt o to satisfy

e R O e

atom igTplddeeiwitie anselsctivheedrm dlee trruimed @fﬂo? Ciﬁofndédltlhalrtﬁe

at the protected site whe he conpound is subjected
designatedeatom s Aoraal vadenay tpndﬁrébe ep@tmg ciappstancestie not

xR e in o BERUINDA Sodl0R ARl torhfedf, GpRations o

subhstituénta E@pidtor variablesiregisntidsible. o #iseeh icombitatigneuRsult in
in Organic Synthesis (1991), W/l ey, New York. Wen any

staplg ¢@mp@uo@s Py “ssable conmoe#r@c%TSéabla@trugtt&eS isgpeamtsa compound

ol BR8P B4R BB 4 A g0 LA o

rea@tionMiRLTe, and forarpstiateinto ah efficacitels thetdpeutiotagener y
ot her occurrence. Prodrugﬂsd"and sol vates of the

conpbaiern ceptianally subslituiad” speang aptionsl §Bh$téﬁ*;!ﬂ"hW§B the
d d [ ided in T.
<ol Bo b puag ghpdbull o0 e 1 pLoviced I T

Systtmu[dlﬁl%’)belﬂbteﬂ théteany. carbon Syomasingterodtym evith anEatisfied
in Bioreversible Carriers in Drug, Design,

valefigs i 6 185k REhewas, Sxanelen i BhisHATEIR S agsUMed to have the
suf%%‘ﬁ'f hatkrie? o?ﬂﬂ%fé egga{f&g\ §rt8%%tlsf ﬁet\f%'iegﬁceﬁr od:r ug”

a co cursor
t r akidhary aéuhotimnnl gmmon)a @irdpramnd%& tarmed rpritested? ithie means
Derivative or CUEQ@ rraceutl cally acceptabl e

thal Jhe greunyis in sop ¥m orRreghgsinsiesired side reac|t|ons atthe

p’%@‘%ﬁ%ﬁ%@%%@%%@? 19 gTeac, el protecting

graupsokidl iecreicogniaed dryethpse siitbrordmany skill éx thepar: astvimslba@ by
reffesiee °J§§t5’@d5§555*t5§8k%§\ug4 asi! éﬁ'eﬁgmﬁfﬁﬁf/v “&fesheset al, Protective

| F@Né Vol . 14 of the
GroEb@irP' g@nﬁ%? um @@91)’&)\/}{9 in ‘g:vc%))r eversibl e
Car Wrmnsany]vmlatgje [()e:g caryl, daéter_&dymie,d%% et®kpoheuyrssnore than one

Aner i can Pharmaceutical Associ a ndPe n
i 1By R UeRb b Bk PRI THRIUE O FHEHIB B B definiton on
eaa%b&@tréﬂae RlindepeIRic oF s defhitivn 22 @96R! GtREFoSAlrtence.

hydrate or solvate of the conpound cont'ains a

car Peognugs aadi splvates of the compounds of the invention are also
contemplated herein. A discussion of prodrugs is provided in T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems (1987) 14 of the A.C.S. Symposium
Series, and in Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed.,
American Pharmaceutical Association and Pergamon Press. The term “prodrug”
means a compound (e.g, a drug precursor) that is transformed in vivo to yield an
Anilinopiperazine Derivative or a pharmaceutically acceptable salt, hydrate or

solvate of the compound. The transformation may occur by various mechanisms
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functional group, a prodrug can conprise an ester

formed by the replacenent of the hydrogen atom of the
waeood/ogtraup with a group such as, for exanpl e, PCT/US2007/022928

(Cl-C8)al kyl, 10 (C2-C12)al kagoyl oxynet hyl, 1

- (al kanoyl oxy)ethyl having from4 to 9 carbon atons,

1- nmethyl-I-(al kanoyl oxy)-ethyl having from5 to 10

(o8 05 TaPRRIE ar e BREGRESHOE R RS or sRétrRgh. "Bl vcrolvss

in h‘)lb@m A discusgicn BPthealisy 8 prbdﬂfgsm'préwded by T. Higuchi and W.
(al koxycar bonyl oxy) et hyl having from5 8 carbon

Stellaoiféro-drugs a(stqwdﬁeiwmhiiy;t@msdbmk MIOfNéﬂ/Ar@ S Symosium

el a7 SRS EBIRCatte it QEPDESE REY EARRITE) ok

AnferRafPhRAiavRYticalJRssBRidtioh)drel Peigamah Pfess 1987.
di -N, N-(Cl-C2) al k IamnoCZCSbelkyl (such as

R- dFeeexgmale, ifan Apilinopiparazing Perivaivern apkarmaseutically

sl 94 B B S R P i o

furlctishal grotip! @brddrugfcawbommsw@@ BRI 38insd B?lthe/r’:ﬁpla/@ment of the
contai ns an al cohol functional group, a prodrug

hydrogeorate afithe iasid eroupditeagresp sueh B§dios geam@lea r(Cm‘Cs)alkyl

(CHES)aREBBDGBEBP, 14 a RV RIRISHEARS froh D 16 3HbSN atoms, 1-

mefth{lw -(alRarBliowy) elh;(l(rﬁlln@f}@'n@fwyd) exthodt dtvs, (C1 25

al koxycar bonyl oxymet hy

alknxy@b@eylgxmﬁwahawngﬁm dded egrbonate®sndyl , (Cl-

a@é}?ﬁaW‘#"V)@‘m@ﬁ%ﬁ’g ?ﬁé%%%g&/ﬁ]ecymheeﬁgﬂeach

(almw@amwéxwemyphaﬁng hdepsnd errtdrbols atemnsed- from t he
nat ural | y occurring L-am no acids

(alkexyopregry)aps ygnn@w payinggrare Sstpl9 @@ )n(afct]ébmsc 41(N-

(alkEeardiffiblesy HEURY o @ 11 ERMON atdhRyR st dilfy, 4-

crdtén@lactfesnyl ltgannnla@m;rolaetdaemwaduwm (Ch,eé% auqutaramg(ﬂka)z Ca)alkyl
am ne UNncti ona ro can e or

(SRS @ﬂl@smv@mnn@%twﬂﬁyam&wi@o%w Ryl Nk g1 oup

CoMlylcpARRR(QUEN A ahBTnieRIRG puf G0 prholino(C

03HBWILB&DWW928 24 R and R are each |ndependently
o7 BURJA™, '3 AblBpRIPeE AR ﬁ&awét'veagg&%%n hicohol functional

grél@a'ﬁ'cg%%it n &m&@ I& @@é%ﬂent fthé h?grogsen atom of the

alcoBidt groupawikty B gradp ¥ach as( 10r exabipte, KT Cd)aikamybxymethyl 1-((Cq-
Cefﬂﬁ(q@%@%&i&byba;n@g&&?éngﬁ%gstailfanoy&xyigt{pg‘_ \a{:lér ein Y4
e R R 5 (B CRE oA Eofiampome . syecinoy, Cr
Cealkarayil,di-amlng(C; Gw)ailkahysl, anfacyl and a-aminoacyl, or a- amlnoacyl a-
aminoacyl, where each a-aminoacyl group is independently selected from the
naturally occurring L-amino acids, P(O)(OH)., -P(O)(O(C+-Cs)alkyl). or glycosyl (the
radical resulting from the removal of a hydroxyl group of the hemiacetal form of a
carbohydrate), and the like.

If an Anilinopiperazine Derivative 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
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One or nore conpounds of the invention may exist in
unsol vated as well as solvated forns with
w@basosdut i cal |y acceptabl e sol vents such as MeI/882007/022928
ethanol, and the like, and 24 is intended that the
i nventi on enbrace both solvated and 10 unsol vat ed
forns. "Sol vate" neans a physical association of a

R SETEC R e ebonbRIELIC € bl RERCPT AN Nt oy R

caﬂﬁ@ﬂﬁi%sa ﬁétu'r@lrli énﬁfﬁhc@%ﬁhﬁmal Roashintheyi, LCCYOHNO( OY1 wherein
hy fogen bondi ng. certajn, instances the so vate

Y'ig Hi (@eCemﬂabbe beﬁzylsﬁ@(tOYﬁ)Y herair s éCwiahalkykand Y2 is (Cq-
Coflof; GATBHY {6 eCe Rt il s Ca i o8 midng P FaiNXELE:-
Ce Wk‘ﬂg@m Wﬁﬁsn%ghé?@rrwa%@?%étﬁw AW & mono-N— or di-

solv exanpl es of suitable sol vates
N,NA(6: tCalkylaariod marpholing, miperidin-dsyl capyrrolidint 1-kk and the like.
Hydrate" is a solvate erein the sol vent nmolec i S
26 AoeSgmorR P BBHAGE ALBEURVERIET Mot et fayoivated astwell as
soﬂﬁiéd)fb@ﬂnlsmhﬁ ﬁ@rﬂYé?:’eﬁﬁdaH)Pa@c 1p‘?é’cblél‘ﬁsbﬂfenﬁ’é §@<§H as '\A@?erofethanol
sol vates is enera dyFth nown. for exa
a

and4he fiketandid lsalnjenne t theduenticrl ersbrace lgcgg$plvated and

601- 200 d bes .t h .
unggivalieohBR. SRt eafs 4 PR RES80 e BLeigdoound of tis
mv@ﬁﬁbﬁtvﬁtr?éné’\@i moré sf)rv@ﬁt R Iule S THiS Bhys@éﬂ%%b@ibh@ﬁ%volves

sol vates, hem solvate, hydrates and the |ike are

vaqm,g;clegr@@stgf ignicend qpaalent;bggdmgt wu:ludumgxhyg:kogen bonding. In

oo IR 05E Vit o5 e 886N b whn o

mdrgRiohaint milBcliesaté MEorpuraflbin the\cpystgdattice ©f $I$@bf°9lsfwllne solid.
t he |nvent|ve conpound i n desired anmounts of the

"Salvgte’ @nconipasses botir selutien-phaseiasd isnlatable seluates. Non-limiting

exgfieny oo, KiPAER ode BHRAHres FRRHMoMEs i the tie.
"Hodté a6 SdIVate vitigtelge dohdraingslebyle isHROdar d met hods.
Analé/tl cal techniques such as, for exanple |.

spe&ne_Befe compeunds ef mee@émtéorbmavmt@aa%he copyerted to a

so%‘ee glrepgratu%ﬁ o‘?@éﬁ}a%ssﬁﬁg ?Iﬂ) Kt ( usmt’&l'r é{atﬁsple 36,  Caira et

I NopI perazi ne I"'ves can or m

al ). Prarsaceutical $ci.h@3(33.06Pe601 (2004 devceibes the preparation of the
Ref erence to_an Anilinopi perazine Derivative herein is

solyatas o the antifngad fluernazole incelbyl acetaty aswel @sdtgm water. Similar
pré’eénﬂpr?gé §Bﬂ§6l%t§§ ’&eno z\}sa?gcrﬂ Stes ﬁdﬁhﬁﬁ(@ég@d%ﬁﬁ%d by E. C.

erelrn IC Sa

vahTongleniet ah A4 RS Pf@rri)@&ﬂle%rﬂyﬂ_) BﬁTdI@SZQQEO@)Z%@Iﬂ% L2Bingham
organi ¢ aci ds, as as _basic salts formed with
et ?h%? i Oﬁmlllfbr%? égﬂu ’e’O%)sé\stypqcf'il ndimiting, PrAGess Hiyolves

dis%'!\)ir"\@ﬂfé ufﬁ@%ﬁﬂdé‘éorﬁ%b ! Fe‘?f‘%r‘?\bﬂﬁtsb&tthe giegﬁ‘éé Ir%olvent

suc to a pyri

ongand:aarkoater an mnmremtrwreofbrat athyghertthan ambu@mtttemperature and
.mted to. a carboxyl |ﬁcﬁa0| d, zwitterio

cogliig the sqfutionat @ sateeiigientdpdosn crestalg Gl g Iharigolated by
stéarg{:ag% n?’%lrb&%)Ana?ﬁldé‘f R RIS sudRNsY, 'f@rcé?*grhﬁlélll R. spectroscopy,
show the presence of the solvent (or water) in the crystals as a solvate (or hydrate).
The Anilinopiperazine Derivatives can form salts which are also within the
scope of this invention. Reference to an Anilinopiperazine Derivative herein is
understood to include reference to salts thereof, unless otherwise indicated. The

term "salt(s)", as employed herein, denotes acidic salts formed with inorganic and/or
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non-toxi c, physiologically acceptable) salts are

preferred, although other salts are also useful.
WEA0885019 t he conpounds of the Forrmula | may beCT/O8100T022928

for exanple, by reacting an2anilinopi perazine

Derivative wth an anmount of acid or base, such as an

equi val ent anount, in a nmediumsuch as one in which

ordefc 38l 55 Bl s el T PR B i bases. n
ad@itibhswhaa landeniiissipe eZineabeavatiieesont&ie s bott abasic moiety, such
benzenesul f onates, bisul fates, borates, butyrates,

aschutrngtdigiteskiompyridiae o ipigdagales andReragidis meighssuelas, but not

i B RTE At SEEARE e KHIZA M/ formed and are

indIRiRPWItihiarae eerm NEAISY' @8, usednagrers Phéﬁnabmtidmy @gceptable (i.e.,
propi onat es, salicylates, succinates,

nondexiar pltysiologisatly: aaeentable) sals aéﬁw@@ﬁﬂf%aﬁl'@@U hw@er salts are

aisiSEuC 3 U Empo i biife s 4 iy t?é‘FAfH%Q R ampe,

by freadig é’rﬁ‘Aﬂfhn@bﬁ;’e‘?@ﬁﬁeﬂDé?ﬁthe watefan agauhsof 4di@or bage Csuch as
phar maceuti cal conpounds are discussed, for exanple

angguivalentamownt, il a mechiagm Sush@s QRN whpﬁﬁhg@k p@ecupltates orin

an QAR SHSHP! oo UG HBR, SeL oot on and Lee,
of BixakipiegHoid abidiien %aﬁ@$nc|lﬁd@ééétaféiﬂ)aséorb%testenzoates

Goul d, I'nternational J. of Pharmaceutics (1986) 33

bepganesyifonalgsq bissiiates: baratesr Huityrates, iCHEates, qasaphqratas,

calREBLlfoh etk Ahereled G ISR, VB0 ides, Mbrdiduices,

lactdteb] maleties,Pnéthamesulfdredtes wedphtihalgnediifomates, mralesgrcaealates
are incorporated herein by reference thereto.

phesehaless 9"09&{13&9% YIS ieS] SURCIRHAB, Sullales tedaratss, dhiocyanates,
toIUEﬁ?éuli%ﬂ%Le% rg?cv%m ag ‘i’?%)?éteg  IGUAL 1iRESAGG: ?l@ﬁélh&‘ ghléjs which

sal I"t’'s 'such as ca
arerggnemlly ra:baeukibsed saitdlbie Vortthe domeation dfgeresmacectically useful salts

fro Babg IPhATHESU A GORROETS A i RPdL PR, by P. Stanl et al
Ca?'ﬁlﬁé . BSds NGB oRYY #Iﬁ?m%bgﬁhqbﬁ@%'ltg Prolpert/es Selecr{logcfnd Use.

trogen-contal ning groups nay be quarterni ze
(2@@5rzlsmu WileysVChn&:. Balrgey et BAlJodemal O€ Pharmetéutical Sciences

(1 %ﬁyéé,maiﬂﬁﬁ B Boui. Blertatinalyl o Bharmgieungaq! $He)a3,201-217,
Ang'é oH 8Fal; Thghrl@ggfbgi MEB}cyr%?i’,‘I{e%@try g?@(?gs;?&é’dﬁrﬁic l;rless, New

st eary rom des and i ara

Yolglardkinn e @ran@mBybkaﬁcbcb&dhmﬂrdmhnsimtwe‘s)lvasmmton, D.C.on
08

20 749 PCT/ US2007, 28 2 | suych
thea{EWSE’é'é?)yvs‘) nERe d/b%g@l‘é%ﬁ pe '&PQ’H%?@H?J’&GF‘&%@WG”CG thereto.
pha'E_%EﬁﬁﬂéﬂnyHéld’ sal?scﬁéﬁfd@kdrﬁn%ﬁdrﬁ Seits, rIauk‘all RR{AGARS sBth as
the invention and all acid and base salts are
sodmnmhﬂaueﬁ a@qmolawum saltst akaﬁmeeeartbmmtamaltshsuch as calcium and
corres H nsga ounds fg éDH oses of
magnesim sa'ts, Its organlc ases (for example, organlc amines) such as
dicyclohexylamines, t- butyl amines, and salts with amino acids such as arginine,
lysine and the like. Basic nitrogen-containing groups may be quarternized with
agents such as lower alkyl halides (e.g. methyl, ethyl, and butyl chlorides, bromides
and iodides), dialkyl sulfates (e.g. dimethyl, diethyl, and dibutyl sulfates), long chain
halides (e.g. decyl, lauryl, and stearyl chlorides, bromides and iodides), aralkyl

halides (e.g. benzyl and phenethyl bromides), and others.
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5 Pharmaceutically acceptable esters of the present
conpounds include the follow ng groups: (1)

w@ 200805479 ¢ aci d esters obtai ned by esterifi cap¢DnSmwb7/022928
t he hydroxy groups, in whickgthe non-carbonyl noiety
of the carboxylic acid portion of the ester grouping
is selected from straight or branched chai n al kyl (for

exa ace n- but
o1 kBhsle o feits 5 RapESans bis ahcter{loy e Esagrevtialy
acddbt8pRNIR wiltih e ?scop’tf b3, l‘héMﬁJ/é‘Mion(érﬂi al?éé‘ﬂF&rﬁj base salts are
phenoxynet hyl ), aryl (for exanple, opt i onal
COstdetedt equalantﬂo the dreechosmp o thehammgmqndvmg 4@nnmunds)¥or
I§ é’ amno); (2) sulfonate esters, such as
pu%gqulso gb E}V§PR9"SU| fonyl (for exanple,

et Pﬁaﬁﬁubélﬂmdug/ acé&;btaeré @ﬁeﬁscmhe%reéént(cfompcﬁ}mh@ude the
L-valyl or L-isoleucyl); (4) phosphonate esters and

follpwngrgrwps ) ca;boxyhc;ﬂts&pa@mwb@mﬁctby ﬂra@rlﬁhamih@fttbe hydroxy

orpsy 5 GhibenBE nin-cathb v mSRbE b b ebSik At BOTBNy t ester
grcﬁ:;?mgiis éeq@cxae)fﬂﬁulstralgwer akanoﬁ@uldrfaﬂpamr(w ébéample acetyl n-

Derivati ves, and sal ts, sol vates, esters and ro ru%(
propyértdwtyl onn- kustyl) talkoxyahei (ot exarspie; methoxymemr aralkyl (for
an, am

R O A R S -
pheh{l dptieRaIN shibstRiiedadth, 46r J*‘@n?ﬁ h!alb@@h €l Qélkﬂeor Cs 4alkoxy or

Deri vati ves may contaln asymetiri c or C iral cent ers,
amine); (2)rsulfohateesters, such raScalkyleorealtalls'dsmf@@vlsmmxample

el BBy A 5 bl PR ECL ST 5580 o

phasmﬁcsﬁaﬂé estdr§ raﬁaf(s) hritfploW ddingr frmapﬁat@ esttenrsesrhé ptﬁcs@phate
part of the present i nventi on. addi ti on,

esw@mayt be furtheriesterifiedrby éeor @{am@}@oa&mn aloghe! or reactlve derivative

theﬁ'ﬁﬁ g’gaapéﬁ @r@r@ ﬁégﬁ\%ﬁé\? :ﬁCOESOL;t :2 a doubl e

bonAnflinopigetagifle Datatives,and suitsC s6lvatss] dstarssaridpisdirugs
as wel | as m xtures, are enbraced within the scope of

tharpef, maw exist iBrthentatomesisierm dforexamnies as-an ganide or imino ether).

AISERRIBLBA R Bri Bt sbFka el nelghe Ep8A TR e pchf veriion
met i'l'hé%r“ﬁhdmb@@\ﬂ(het leﬁ\hnfi@s nady a&mthirealsymmeh& @r ¢hiral centers,
such as, for exa chr omat ogr aphy and

angly ﬁ@ref@fwe)@w@dgﬂ) rerztaitemsomgmﬁ Qsmsy dt @ante@@ed that all
stesrggg ﬁ{ et (S Bf]f‘r%r Ablﬂﬂoﬁ Egr Pbﬂogﬁ\}e% aénwéﬁ U Fnixttir8s

ereoneric m X ‘on Wwth

thexppf, imcluding rapémizanixiures| fovm parDobMeéenUnvemi‘orf alin addition,
auxiliary such as a chiral al cohol or Msher's acid
the-presentisiventien sonuaces 2l gepmetisnnd ppotionaigsomers. For example,

1 FOAMROOPYT Bl AREIorARd 805 ohl &% fsea g, bor
theoisr ang drahisFigrmpsiras wehasimixtures, axlesambraced within ke scope of the

Ani | i nopi perazine Derivatives nmay be atropisoners
invegtign. substituted biaryls) and are

Diastereomeric mixtures can be separated into their individual diastereomers
on the basis of their physical chemical differences by methods well known to those
skilled in the art, such as, for example, by chromatography and/or fractional
crystallization. Enantiomers can be separated by converting the enantiomeric
mixture into a diastereomeric mixture by reaction with an appropriate optically active
compound (e.g., chiral auxiliary such as a chiral alcohol or Mosher's acid chloride),
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considered as part of this invention. Enantioners can
al so be separated by use of 5 chiral HPLC columm. It
WO 2008l0s04possi bl e that the Anilinopi perazi ne PCT/US2007/022928
Derivatives may exist in difpgrent tautomeric forns,
and all such forns are enbraced within the scope of
the invention. Also, for exanple, all keto-enol and

sob g 8 R 3B v g RETE L P FelBr e i
IS ) e TssroRpuePOTRIS. R, iy

Anilisppipesazine Desivetiveaimayrasiatiepisomerse.g o spbstituteddeiaryls) and are

co%\g‘;l larregisg% Bgrg f(}ih% jspvteﬁ\h@t ﬁ\agﬂgwgﬁ gér‘ci’ ggootﬁjé;g?%arated by use of

chir@YHMPECdofurf@l bons on vari ous subst ituents, including
enantiomeric forms (which may exist even in the =
abs Brig alsef possiple thattbe Andinopinssazine Desivatives mayoexist in different

ta BB IR e TR PR B Erabad Wil sospe ofdhe

mvéhﬂoﬁOWIéd dovedxdrapletal kéHemolamhd infins-eR¥AIIMS forms of the
4-pyridyl and 3- r|dI) (For exanple, if an

compoUNds prey inchsd nt%ﬂnmlpve i ncor porates a doubl e

oo B Steolsgits ol xaftitid] dedimelie Isdtiérs' pRC iliHBrs and the
likd)sf the pesddri@ompormdsf( @klu%giﬁmkﬁ,th@bhltéﬁgowaé@ estefs and
i m ne-enam ne forns of t he conpounds are included in

pradiugs ef e ¢HRAPPUNdSas wedl @S thgtsaitﬁo‘i»@wﬁﬁ@n@lfe&twé of the
%Q@%aﬁﬂﬁz% tﬁ$§ee }éc;ﬁ%?ﬁ réx@k’igﬁé s%\?l@h@ cgr%‘is on various

sub@ttﬂ:ém@ WfCﬂIdnﬁg(éﬁ@rhtﬁ)meﬁc fdrmse(masmy eulstmv@hlm thidr@bsence of
or ot her sel ected, stereoisoners. The chiral centers

asymmesri¢ ﬁarqgnéiaerﬁtamwefqrmnatfanlsm%s,t&m djagtergpmeric forms, are

co%émod n‘%@ﬁﬂé’\ rgl‘i‘é sgﬁﬁé QEQ'I é)?ﬁv[aﬁféor#,er e..é%?tdbn’al isomers (such as,

for'e@nvele £4- pyndﬂtaﬁd 3- pyﬂd{dﬁr(ﬁgr exampld, iftarl Akitinopiperazine
i ntended to equal to the salt, solvate, ester

Desiyatis BISPLRPTaIS HAHDPRANAST & fisesing, Hoit ihé Gl Fans-forms,
asér?él%%é;ﬁil’l xturdOgid bﬂfb?écéos\gﬂﬁirnstge_rﬁ%w B PvenfibrRAASS for

ventive compoun resent | nvention
examp(e alitkedc-esol aod oplneaériamlhekjetmsdf thengemposndy arehiacluded in
resent invention which are identical to those recited
EWePHon-hut for the fact that one or nore atons are

r ep'lr?diﬁggl ?ﬁtéfé(ﬁ’éd?ﬁ%r'%adf'tﬂg c@t g’éhﬂﬂ‘s Of Wﬁv@ﬁtlmﬁ?a% for example,

nber er ent omthe atomc nass or nass nu
besubstdnfiaflp tred of rmtmmnsomerszmmmn)ebe Aonioss /fobdxaraple, as

RS AT 30 5B oS RE R 55058 e igheonters o
the ﬁosp grﬁn/gﬁtn?ﬁ( ggﬁ?ﬁge éﬁ%%ﬁ?hfé@%ﬁan a¥’aeifidd by the IUPAC
1974 Recommendations. The use of the terms "salt", "solvate", “ester”, "prodrug"
and the like, is intended to equally apply to the salt, solvate, ester and prodrug of
enantiomers, stereoisomers, rotamers, tautomers, positional isomers, racemates or
prodrugs of the inventive compounds.

The present invention also embraces isotopically-labelled compounds of the
present invention which are identical to those recited herein, but for the fact that one
or more atoms are replaced by an atom having an atomic mass or mass number

different from the atomic mass or mass number usually found in nature. Examples
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such as 2H, 3H, 13C, 14C, 15N, 180, 170, 31 P, 32P,
35S, 18F, and 36ClI, respectively. Certain

wo s@sopi7eal | y-1 abel | ed Anilinopi perazi ne Deri vBECT/VUER07/022928
(e.g., those 5 | abeled with 28 and 14C) are useful in
conpound and/or substrate tissue distribution assays.
Tritiated (i.e., 3H) and carbon-14 (i.e., 14C

o 3 RBRRS i, PR P LBEGH s b bt
|somﬂds ofhﬂ/@‘m@n Ic&ﬂb@m&ﬁtr@g}éﬂ) o&ygdﬁ r&isjp;h\mlié flaorin@ldhd chlorine, |

sugh Sods I 6. MM 1D, b1 Py T (.0 F, At P Eeieappelively

hengaal] 'SEEJPZ?%&-'?b%'Le%“Rﬁ'EH%@Baﬁa%ﬁgﬂ%%@é%” ey, #se
labefstt With @HI dnd 14@:@ @lré egefynin ¢¢mpow andfoe sDBStlraft@ttls\saé distribution

can ner al y prepare OVVI n pr ocedur es
assays g‘g iated §.a. hdzt)earm @a;nb@aelﬁ/ fig. ,t reqpafligilasiy,

preﬁ%ﬁg%ﬁ%%@seaggtog Fg)'f'%%rgy'on ?}ﬁgw%é}hw%gﬂfﬁbr sybstitution with

heaﬂér isoespes suth as dedretiled(i.eg &bk mhay dfordadertam ﬂh;rapeutlc
fornms of the Anilinopiperazine Derivatives, and of the

adyantages resliting kem ereatardnetghbelic sigdilin (-9t incseasedhisy wvo half-life

or fsjesB dibage BRGNSl Bl Hent B ERe prffs e SR, °°
cir@irhskances. mo@C&IIWBdeIMAQWnGpWJeF@zJﬂe mwﬁWésﬁmm generally be
meani ngs: Boc is tert-butoxycarbony

dba
prepased pwfpl@wgg@@mre@gpapgons te tm;se dusclosed in the Schemes

ang/t ace?é@msq%\/g v?’lsoﬁ L!?%:t:'ﬂ%{o 0g ap?yr/'a{r?agéfod'éa"y

Iab%ﬂédtréagaitﬁar aMb&rb@t@prmtlylmlledNbﬁgem nucl ear
magneti ¢ resonance, PBS i s phosphate buffered salin

SPAPPB/f%Qﬁthq formsic the Anwﬁpmpﬁya%@@ Berivatives; ang; qfﬂﬁ@ salts,

solggés Esfe'r% @BQF@% d&‘ﬁcLeny Spﬂsl %%;\X gﬂﬁmdr@p@mgg\e%%nvatwes,

areAmtémdmOrm HﬂuuedDarthef@tesem imfentionmul a (I) The
present i nvention provides Anilinopiperazi

Der iThgtfolluingrabbseviatiens ane: ussd Q@@W/W’T@Gﬁ the following meanings:
B 7S IEB0RELCZRERY, 8Ba Y oonzFiddrcRchdFl ORF Fon, -
dimethylformamide, DMSO is dimethylsulfoxide, EtOAc is ethyl acetate, LCMS is
liquid chromatography mass spectrometry, MeOH is methanol, NMR is nuclear
magnetic resonance, PBS is phosphate buffered saline, SPA is scintillation
proximity assay, Tf is triflate, TFA is trifluoroacetic acid and Xantphos is 9,9-
Dimethyl-4,5-bis(diphenylphosphino)xanthene.

The Anilinopiperazine Derivatives of Formula (I

The present invention provides Anilinopiperazine Derivatives of Formula (1):
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(1) and pharmaceutically acceptable salts, solvates,
esters, prodrugs and stereoisoners thereof, wherein

wo b@sadssied | i nes indicate an optional and addPCT/ORZN07/622928
bond and wherein Rl, R2, R3, 2Baa, R10, Rl0Oa, R', Ar,
n, p, W X Y and Z are as defined above for fornula
(I'). I'n one enbodinent, RL is nitrogen-containing
heteroaryl. I n another enfodinent, Rl is
nitrogen-containlqg het ergcycl yl ~3Q I n anot her
enbodi nent, Rl is Ritrogep-cont ¢ ) benzof used
heteroaryl. In st} ent, RL is
ni t rogen- cont ai nigfg be zof uggd he erocyclyl. In one
anot her enbodi memny, i's N-rorpholinyl. I'n another
enmbodi nent, Rl is ﬁ?rollny M3t her
enbodi nent, Rl is i m dazol yl .
embodi ment, RL i |/IN-i mi dazol i nyl.
enbodi nent, R is N pyrazolgb- n
RL is N—pyrazollnyl In a further Wnbadiment, Rl is
N-pyrazolidinyl. 20 In one R¥®ther e odlnent, Rl is
N-i soxazolyl. In another enmgbhdinment, R is

SRRy o S BB B
steﬁbéu&bgﬁl (ﬁre+f” V\X‘I%tfelﬁrfﬁé '31%5 eﬂébffgfﬁate Bn d ional and additional

t hi anot er
bonutandomerphom 3, R Fﬁa R'PURTRLR" e Ainouli prit X, mandsz are as
ne anot her enbodinent, Rl is

de%é)%gsig‘?ﬁz Or}%’%ééﬁommg PCT/ US2007/ 022928 30 In

anot her enbodinent, R is Nisoindolyl. In another
enbodi nent, R is N-| ndolinyl. In stillanother
enbhdoneembommeet R’ uacmtmgeﬁ contalnyrtg heteooaryt:

e Btpieer efpbadingb 81 5% FtiaBBisentaining Heipuel
e"bWbﬁMhbr el"ﬁbdd%néhﬂ K18 hitfen-ddhtainfriy lt)é‘r?iofused heteroaryl.
enbodi nent , N-1, 2,3, 4-tet r ahydr oqui nol i nyl

In still another embod:ment R'is nitrogen-containing benzofused

heterocycly!.

In one another embodiment, R' is N-morpholinyl.

In another embodiment, R' is N-pyrrolinyl.

In another embodiment, R' is N-imidazolyl.

In stillanother embodiment, R' is N-imidazolinyl.

In yet another embodiment, R is N-pyrazolyl.

In another embodiment, R is N-pyrazolinyl.

In a further embodiment, R is N-pyrazolidinyl.

In one another embodiment, R' is N-isoxazolyl.

In another embodiment, R is N-isothiazolyl.

In another embodiment, R' is N-oxadiazolyl.

In stillanother embodiment, R' is N-triazolyl.

In yet another embodiment, R' is N-thiadiazoly!.

In another embodiment, R is N-thiomorpholinyl.

In a further embodiment, R' is N-piperazinyl.

In one another embodiment, R' is N-indolyl.



In one anot her enbodinent, R is Nisoquinolinyl. In
anot her enbodinent, R is
WORMBASB49-t et r ahydr oi soqui nolinyl. 10 In anop¢iFUS2007/022928
enbodi ment, R is N-cinnolingh. In another enbodi nent,
R is Nphthalizinyl. In stillanother enbodinent, R
i s N-quinazolinyl. 1In yet another enbodi ment Rl is

- ARt Bparmeaghy I KRB erbodi mont, ” s

Nptrﬁan&hevémbbaurﬁ@mt s REpagiinEnt . R is
N-carbazolyl. In one errbodl ment, R is H: N N/

N- Nrkstlllanmtherembodyrre’ntrlﬂ is-N-mdazriyi | || + N o N
20 [ yi? ol sy, PR AR BRI 2007 022
5 I N W AhtRby BmbdithentNRHNYS N-benZthigkzolyl. HZN N N\ N ,

In a further embodiment, R is N-quinolinyl.

N N

928

N
E

In a further embodiment, R' is N-1,2,3,4-tetrahydroquinolinyl.

In one another embodiment, R is N-isoquinolinyl.

In another embodiment, R' is N-1,2,3,4-tetrahydroisoquinolinyl.
10 In another embodiment, R is N-cinnolinyl.

In another embodiment, R’ is N-phthalizinyl.

In stillanother embodiment, R is N-quinazolinyl.

In yet another embodiment, R' is N-quinoxalinyl.

In another embodiment, R' is N-naphthyridinyl.
15 In a further embodiment, R' is N-pteridinyl.

In another embodiment, R' is N-carbazolyl.

In one embodiment, R'is

:’q”' N\
N N N/ N
(0] =~ /
\I{J N \N E/\N_E
20 , ¥, g NS 2
o ™M
N
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~J -\ O H3CO\ /- /\ - ,0384 0, O/ NO i N N
ON /POO OO0 OdINN N OAS-p HN/O ON

0 o N
N
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-N N
~ N N /
N"X \ o/@ ?
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N W/“M Mnn,
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enbodi nent, R is In one enbggi ne
anot her enbodi ment, R2 is -alkyl.

R2 is -CH3. In another enbodi nent,
anot her errbodl ment, R2 is -(3-CH3.

embodi ment QR2 s Lal kyl@ne- NH2.
enbodi nent , s - NH2. )n ot he
anot her eﬁhmdl

and th
/@rt—\/ ed, forma cﬁﬁonyl

R3 |s°-H. I n anot-hOr enbodi men ,6
enbodi nent, R3 and R3a are each -

| Y @ Y

/N\/\N ]

N\/\N
7@ aQ

9LN v NA - NPCTUSI907/022928
nt, R is -H 5 1In

I n one embodi nent,

R2 is -a-CH3. In

In a further

1(9In ne

re d>ld|rrent R2 is
3-NH2. In a \ 0]

In S/et N—(

) one N<
tovvhich't's/@/‘f
I n one effboHi nent;

R3a is -H. anot her
H.
o] 0 M,
>\N/zzz, >\‘\N/
? Oj
, —0
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20 In still another enbodinment, R3 is -alkyl. In
anot her enbodi nent, R3 is haloal kyl. In yet another

weedpsas4ment , R3 i s hydroxyal kyl . WD 2008/ 05474BCT/US2007/022928

PCT/ US2007/ 022928 38 In oneggnbodi nent, R3 is

-(al kylene)m C(O N(R8) 2. In another enbodinment, R3 is
-(al kyl ene)m NHC(O) -R9. I n anot her enbodi nent, R3

i s-(al kyl ene)m N(R9) 2. In one enbodi nent, R3 is -CH3,

5 I n anot her enbodr\i‘nent, R3 is -a-CH3™wJ n anot her %

In one e/dl ment ,

CI% . In yet aRrg ' or
NH2. I n one enbodi ment, R3 and R3a arid the common
carbon atomto which they are ched, join to form
a carbonyl group. In another e di ment, R3 and R3a
and the common carbon atomto /which 15 they are
attached, join to forma 0 | group. In another
enbodi nent, R3 and R3a a he comon carbon atomto
which they are attached, J[Join to forma heterocycyl
group. In one enbodi msntg\l;Z and R3 are each -H. In

I

anot her enbodi ment, R2 i kyl and R3is -H 20 In

anot her enbodinent, R2Z is -Hand R3 is alkyl. 1In one
enbodi nent, R10 is -H | npanot her enbodi nent, Rl0Oa is
-H I n anot her enbodi nent, and Rl10a are each -H.

enbodi ment, R10 is hlydr OX Kyl . 1n one enbodinent,
R10|n ene (emqulr@ﬁey R a0 N 2.. I'n anot her enbodi nent,

Rlo"? é"?%ﬂ%ﬁg gﬁ%%?lg%_? . I'n anot her enbodi nent,

In another embodiment, R? is —alkyl.

In still another enmbodi-wgnt N R10 is -alkyl. 25 In
anot her enbodi nent, RI10 iI oal kyl . In yet another
)

\..

In one embodiment, R? is —=CHa.

In another embodiment, R? is —o-CHa.

In another embodiment, R? is —B-CHs.

In a further embodiment, R? is —alkylene-NH,.

In one embodiment, R? is ~NH.

In another embodiment, R? is —o-NH,.

In another embodiment, R? is —B-NH,.

In a further embodiment, R? is —alkylene-NHa.

In yet another embodiment, R? is -CH,NH,.

In one embodiment, R? and the carbon atom to which it is attached, form a

carbonyl group.

In one embodiment, R® is —H.

In another embodiment, R* is —H.

In another embodiment, R® and R* are each —H.
In still another embodiment, R® is —alkyl.

In another embodiment, R® is haloalkyl.

In yet another embodiment, R® is hydroxyalkyl.
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30 I n one enbodi nent, R10 is -CH3. |In another
enbodi nent, R10 is -a-CHS3. I n anot her enbodi nent, R10

WO 200803+7@H3. WO 2008/ 054749 PCT/ US2007/ 022928 BOI/US1907/022928

one enbodi nent, R10 is -NH2. 3gn anot her enbodi nent,
R10 is -a-NH2. In another enbodi nent, R10 is -1-NH2.
In a further enbodi nent, R10 is -alkylene-NH2. 5 In

LRI L0 000 o o

Wh' fhahdWREr embRdhERC FEGs - (laﬂdy[érfeg ) @)-Rar bonyl

group. In another embodi ment Oa and the

corﬁfban@fh%emb@dmmb R/\M$-dﬁ|kytqli@9m-z&1(8 kttached, join
orm a Q . 10 In anot her enbodl ment ,

RlO ’bﬂ'&e Jém ﬁﬂa 'g_%n carbon atomto which they

arelrﬁéﬁé‘tﬁ@?@mdo@irﬂeﬁt"ﬁs%Hbcacltlﬁterocycy' group. In one

nmbodi nent anot her enbodi ment, Rl1l is

- al kyhnothbnembbdanbmdﬂ‘?&slt—[i GH4. is -CH3. 15 In another
enbodl ment, Rl1l is -a- I n anot her enbodi nent, RI11
i s Irrorgembadingent, R’ H%r‘Né’hbom ment, R11 is

anolTefOBebEadetRR FLANARL 50 17 anocher

enbilaEher efRbbdifient At - further enbodi nent,
R11 i s -al kyl ene-N Eet anot her enbodi nent, R11

is er}}IZleerembadlmdmm%lsbeEIkyiem NHRL1 and t he carbon
ato to which it attached, a carbonyl group.
'ph %tr@‘gh%rowp@a é &W%ach 1 and R10, R10a
and 3
Ir{:"éﬂ?1 @Fﬁbdﬁgﬁenﬁﬂ drﬂi RPOAAETh ?eéﬂ?ﬁlﬁ'ioﬁ%ﬁrboﬁ afif té’ which they

are eac 0, R10a an are each

aresafthchegth joihdo fembadianeony] groumd p are each 1 and R2

RSam g%omer em%o‘%‘Jlmenth:!13 rde Rﬁ‘aChd {ﬁle common carbon atom to which

they are attached, join to form a cycloalkyl group.

In another embodiment, R® and R® and the common carbon atom to which

they are attached, join to form a heterocycyl group.

In one embodiment, R? and R® are each —H.

In another embodiment, R? is alkyl and R® is —H.

In another embodiment, R? is —H and R® is alkyl.

In one embodiment, R' is =H.

In another embodiment, R'® is —H.

In another embodiment, R'® and R'® are each —H.
In still another embodiment, R'? is —alkyl.

In another embodiment, R is haloalkyl.

In yet another embodiment, R'® is hydroxyalkyl.

In one embodiment, R’ is -(alkylene)m-C(O)N(R®)..
In another embodiment, R'® is -(alkylene)n,-NHC(O)-R®.
In another embodiment, R'° is—(alkylene)m-N(R®%)..
In one embodiment, R is —CHs.

In another embodiment, R'® is —a-CHs.

In another embodiment, R is —B-CH.
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30

30 In one enbodinent, Zis -N-; n and p are each 1;

and R10, R oa and R11 are each H WD 2008/ 054749
weEAMBSeD7/ 022928 40 | n anot her enbodi nent, BCT/ES208#/022928

n and p are each 1; and R2, B§0, RlOa and R' are each

HiIn still another enbodi ment, Zis -N; n and p are

each 1, and R2, R3a, R10a and R11 are each H 5

nh [. 1 th nbodi t,
ar FLSng ERBRSERNG & ris 'S Far is heteroaryl. In
ano]rﬂgﬁotﬁggggw&%enﬁpw%_éwm IN\ or I i 10 In

anot her e ment 2NorN\NIXNl :CN N

N Imanotbee ghibddiment, FWlSS—[j NHR4) 2-. I n anot her
enbodi nent, Wis -N R12 15 I n anot her enbodi nent,

w.énacburtherrerabodlmemdﬁ es-aﬂwlﬂﬂe\&lhb Wis -S. In

one, ) .2- oth R4 groups,

toge’ﬂ@r Wi t%?rﬂg%a@ﬁ‘ﬁ%ﬁ g Egﬁﬂlg@omto whi ch t hey

ar elrabh@ehtisbdiment) R'® aharR hasd ehesdmyorocabon atdm to which they
anot her enbodi nent, Wis -C(R4)2- and both R4 groups,

arg atiaghad: lQth%fQ"ﬁ'éaE@fQQﬂWrﬁfp%r bon atom to which they

e
a1 © 1 BHARP mrloifioh® H' LML Y Sk GitBon aldin to which
thdycmetahwchwmm teformaroydioalRyllgroupt om t o whi ch t hey
are attached, jointo oup having the

f
f or lmaraothwmgvmemﬁé awm%%mlmmmowrbmmamm to which
th%r@'\éﬂghewﬂom to form a heterocycyl group.

In one embodiment, R'' is —H.

In another embodiment, R'! is —alkyl.

In one embodiment, R'! is —CHs.

In another embodiment, R'' is —0-CHa.

In another embodiment, R"" is —B-CHs.

In a further embodiment, R"" is —alkylene-NH,.

In one embodiment, R'" is -NH,.

In another embodiment, R'" is —a-NH,.

In another embodiment, R'" is —B-NH,.

In a further embodiment, R"" is —alkylene-NH,.

In yet another embodiment, R'" is -CH,NH,.
‘ In another embodiment, R'' and the carbon atom to which it is attached, form
a carbonyl group.

In one embodiment, n and p are each 1 and R'®, R'* and R'' are each H.

In another embodiment, n and p are each 1 and R?, R'°, R' and R"" are
each H

In still another embodiment, n and p are each 1 and R2, R*, R'°, R'*® and
R'"are each H.

In one embodiment, Z is -N-; n and p are each 1; and R'°, R'® and R"" are
each H.
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O ONHNNH, or NH HHIn one enbodinent, Wis

-C(R4) 2-, wherein each R4 group is independently
waedlsosaa from H, - (al kyl ene) m NH2, - NH al kyl , PCT/US2007/022928

-N(al kyl')2, -C(ONH2, -OH, -¢pO O alkyl, 5 or 6

menber ed heteroaryl or hydroxyal kyl. 5 In another

enbodi ment Wis -C(R4)2-, wherein each R4 group is

| TORPSRIRG bR TES 5 N S bATEL RS, Rl R ano

R‘Vg,leseacqs(MI—IZ) (C(ONH2)-. In another enbodi nent, Wis
- C(NH2) (al kyl) - I n anot her enbodi nent, Wis 38 10
- o Mgl anther emboriment; Ziis ahboy mendgntyeceasint;, ang RS R*, R,

Rmag_l )1 - In one enbodi nent, Wis

'H %C(%?gﬁ—gf“ In anot her enbodi nent, Wis
- CH{iy Hisé Shbddinmbnt, Arli®affli | | anot her enbodi ment, Wis
-C(NH2) (-C(O NHOH)-. I one enbodi nent, Wis
- CH(n anitRep pmbodinent, Ands:her enbodi nment, Wis
-C(-C(O NH2) (- NHal kyl ) - In anot her enbodl ment, Wis
-CH(-C(ONH2)-. In st|II anof pbodi nent , WIS
-CH2-. In yet “anot her enbo WIS-NH- In still
anot her enbodi ment, Wis - '~‘ 20 In a further
enbodi nent, Wis -CH( NH2) - n one enbodi nent, Wis

-CH CH3)-. In another errbodl ment, Wis -CH(- C(O)CH3)

oné embadimentéiis hebarearyb oH) (al kyl )-. In anot her

TR ATl SIBBSIEH S anol et enbos ooy 2008 4TS

|s 1 or 2 R3a, SR10, R oa d R
are each H; -I‘C( R4) &> bo 4yr oup x
t oget her w h Jt he jco Icar on at t @, wor hey
are attache® ™ jorn to f gr,ou ng th 0 a:

HNN HN NH HN HN /NH O
In another embodiment, Ar is

Ns N
SN A AN XN
o 0 0 =0

In one embodiment, W is ~C(R*),-.

In another embodiment, W is -N(R'?)-.

In another embodiment, W is -O-.

In still another embodiment, W is —S-.

In one embodiment, W is —-C(R*)2- and both R* groups, together with the
common carbon atom to which they are attached, join to form a cycloalkyl group.

In another embodiment, W is —-C(R*),- and both R* groups, together with the
common carbon atom to which they are attached, join to form a heterocyclyl group.

In another embodiment, W is —C(R*),- and both R* groups, together with the
common carbon atom to which they are attached, join to form a group having the

formula:



S O NHNNH, Nor NH HHJS5 In one enbodinent, nis

O pislor 2, Zis -N; R2, R3, R3a, Rl1O, R oa and
wR2008as44€ach H, Wis -C(R4)2-, wherein each RAPQI/OSWO07/622928

i ndependently selected fromygyg -(alkylene)m NH2,

-NHal kyl, -N(alkyl)2, -C(ONH2, -OH, -C(OOalkyl, 5

or 6 nmenbered heteroaryl or hydroxyal kyl . 1 n anot her

errbodl nt nis 0; or 2; i's N- R2, R3,

p |s
~R 0a_and 10 re e ‘Zl;lgvls L@(R4)2-
vvheP rou r:idep tly ct ed from
ky e s kyI - aI k
C(O)H I'n errbo'dﬂ‘ma‘ %?ﬁ\aﬁot her
enbodi msnt Y is -halo, I kyI or -CN. In another

enbodirrent, Yis rrethyl Ingp;e 'J\r;memght Zis
he

-C(R7) aln an

option ando. 1 ional pr ent In nother
enmbodyne z In S |II anot her enbod] nent,
iS-C(Ly|)-HN ,In Ret, h odi NHZ is

-C(OH) -4 In another e 0|ment |s-C( Oalkyl)
In still another enbodi nment, le-C( CF3 In a
f ur trhene enthodliment, Wi +€ R‘F)b wherejneea@h‘d’d)dgnwmls indeipendently

selgitshi ol T ”—%W'&ng?b%zgﬁﬂw%r P eBagie 2088 5Cl0I0-

aIk@?’SérrBﬁRﬁn H r%ta I%r'h?dexledi/ﬁ CHZ' and Zis

I n anot od| ment Wis - - and Z
is In\anomaramtxoldaneehwmﬁ ﬁ@ﬂ"ﬂ )2 nvwhereln eachsﬂ areRp is Z

ind&pﬁg%ﬂ)‘é\h?eleﬁtq’asfa g R3 @F(’yl lbkl—h,qgs j,,h-ﬁ@al}(y)g N_-,C(O)NHz.
Ir$ohb eﬁntw#n_sﬁt Ve | is tb(Nﬂz)gzonv yher embodi ment, n
is 1l Wis and R3a is
In another embod|ment W is —C(NHy)(alkyl)-.
In another embodiment, W is —C(NH.)(CHs)-.
In still another embodiment, W is —C(NH2)(-C(O)NHOH)-.
In one embodiment, W is —-CH(-NC(O)CF3)-.
In another embodiment, W is -CH(-NS(O).alkyl)-.
In still another embodiment, W is —C(NH.)(-C(O)NHOH)-.
In one embodiment, W is —CH(-CH2oNH,)-.
In another embodiment, W is —C(-C(O)NH.)(-NHalkyl)-.
In another embodiment, W is —CH(-C(O)NHy)-.
In still another embodiment, W is —CHp-.

In yet another embodiment, W is —NH-.

In still another embodiment, W is —CH(OH)-.

In a further embodiment, W is —-CH(NH>)-.

In one embodiment, W is —CH(CHj3)-.

In another embodiment, W is —CH(-C(O)CHj)-.

In another embodiment, W is —C(OH)(alkyl)-.

In another embodiment, W is —C(OH)(-alkylene-OH)-.
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NH2. I n another enbodinment, nis 1, Wis -CH2-, Zis

-N, R is -Hand R3is -~3- NH2. 10 In a further
wepmeds4ment, n is 0, Wis -CH2-, Zis -N, R2 PGT/UBRoamaR2928

R3is - NH2. In a further emgedinent, nis 0, Wis

-CH2-, Zis -N, R is -Hand R3is -a- NH2. In

anot her enbodinent, nis 1, Wis -CH(NH2)-, Zis -

L W?@gh@%@%ﬁdlm@t‘ Bs i o' 1 205 5 ‘i\gb%g'ﬁ?rﬁaa_rﬁ ’Pwa

R"Séﬂé((%\la&gy?gwgs 5 I"gﬁk‘l both RS gﬂosudéf t@gether W|th the  common

caﬂboncatenewmmmhém;{ ate aﬁached jain dnfarmea gwumhawagtthe fprmula
is -hal -al kyl or - . In one nbodl R2 is -
and Z . 1n anoth odi , Yis -
and® 's-N— on dlme hn , R2|s
-H ang Z /'S 25 I odj rrent optl onal
doublf8~é6nd | resen't‘N andiN enbd nt t he
optional double bond is a sent In one enbodlnent

the group WO 2008/ 054749 PCT/ US2 02292 4 Ar H
R11 Zr@ﬁtho oa "’QOZZ‘- N&‘é\ N\ N\
/ N\ N/
NH

In one embodiment, nis 0; pis 1 or 2; Z is -N-; R?, R®, R*, R'°, R'® and R"
are each H;W is —C(R*),-, wherein each R* group is independently selected from H,
-(alkylene)n-NHa, -NH-alkyl, -N(alkyl)2, -C(O)NH,, -OH, -C(O)O-alkyl, 5 or 6
membered heteroaryl or hydroxyalkyl.

In another embodiment, nis 0; pis 1 or 2; Z is —-N-; R, R, R*, R'°, R'® and
R'" are each H;W is —C(R*),-, wherein each R* group is independently selected
from H, -(alkylene)n-NHz, -NH-alkyl, -N(alkyl), or -C(O)NH..

In one embodiment, Y is —H.

In another embodiment, Y is -halo, -alkyl or —CN.

In another embodiment, Y is methyl.

In one embodiment, Z is —C(R")-.

In another embodiment, Z is —-C- and the optional and additional bond is
present.

In another embodiment, Z is —CH-.

In still another embodiment, Z is —C(alkyl)-.

In yet another embodiment, Z is —-C(OH)-.

In another embodiment, Z is —C(-O-alkyl)-.

In still another embodiment, Z is ~C(-CF3)-.

In a further embodiment, Z is —N-.

In one embodiment, n is 0.

In another embodiment, nis 1.

In another embodiment, n is 2.
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H, , H

~N"~1 NHH
WORD08/054949-HN C
CNF\ I NN M ~
Cl CCE:OH N N

H, H, H HNONN H5N NI NN ~HN/
NHNNN Ng NHH2 N2, N2, C

Cc
WD 2008/ 054749 PCT/ US2007/ 022B2BUS%07/022928
/

N’
) H
N/ ~ ( H§ HN) HNO HNH1 C1

H, H, 0O, H, HN N\ M ""~N M S

NI/ HNHH() HN HNEN) NNN 2 HHCNH N

In one embodiment, n is 0, W is —-CH,- and Z is —N-.

In another embodiment, nis 1, W is —=CH»- and Z is —N-.

In another embodiment, n is 0, W is -CHz-, Z is -N-, R®is H and R®is H.

In still another embodiment, n is 1, W is -C(NH,)(C(O)NHy)-, Z is -N-, R%is H

~and R®is -H.

In yet another embodiment, nis 1, W is -CHy-, Z is -N-, R®is —-H and R* is —
NH..

In another embodiment, nis 1, W is —CH,-, Z is —-N-, R%is -H and R3is —B-
NH,.

In a further embodiment, n is 0, W is —CH,-, Z is -N-, R%is -H and R® is -
NH..

In a further embodiment, n is 0, W is ~CHz-, Z is -N-, R?is ~H and R®is —a--
NH,.

In another embodiment, n is 1, W is —CH(NH,)-, Z is -N-, R?is -H and R®is -
H. |

In another embodiment, nis 1, W is -CH(OH)-, Z is —N-, R%is —H and R% is —
H.

In still another embodiment, n is 1, W is -CH(NHz)(alkyl)-, Z is -N-, R%is —H
and R%is —H.

In one embodiment, Y is —H.

In another embodiment, Y is -halo, -alkyl or —CN.

In one embodiment, R? is -H and Z is —N-.

In another embodiment, R?is —H, Y is —H and Z is —N-.

In one embodiment, Ar is phenyl, R? is -H and Z is -CH-.
In one embodiment, the optional double bond is present.

In another embodiment, the optional double bond is absent.
In one embodiment, the group



NN I N / HN/
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WO 2008f544N H H N HN
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: HH w/ H/ H/N W/ toN
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/' \' FL"HNN/ ON HHN NH 4N 5 0 EJINH or EJL, NH2

I n anot her enbodi nent, the group WD 2008/ 054749

PCT/ US2007/ 022928 46 Ar HR11 Z R2 RI0O R3 R oa mw
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In another embodiment, the group
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In one embodiment, the group
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I n another enbodinent, pis 1 and nis 2. In one

embodi nent, R2, R3, R3a, R10, R oa and each occurrence
WoRoRVI4789 e each -H Z is -N; nis 1; p is 1PCEHOS2007/022928
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is 1l pis 1 and Wis -CH(NH2)-, -C(R4)(NH2)- or
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1; 1, and Wig - éﬁﬁM)Z- whquln oth R4 groupso
an carbon at om

% which they B attached, join
a -4- to -7-Lphbered hete ogxclyl group 20
sk embodi ment , @ R3, \R3a oa each
urrence each syl;
Wis - Cé%”j;\QN‘ N(RLZ) ,n\G/N
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6mér thereof, wherein Rl, R2, R3
R1 Ar, n, p, M/ X, Y and Z are
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RLH (IA) 15 wherein Xis CHor N, and Rl is defined

above for the conpounds of formula (1). [In one
weedpsas4ent , the Anilinopi perazine Derivati vesP¢iHUS2001622928

formula (1A) wherein X is Cgg | n another enbodi nent,

t he Anilinopi perazine Derivatives have the formnul a

(I'A) wherein Xis N 20 In another enbodi nent, the

Ani | i nopi perazi ne Derivatives have the formula (1A)

wherein RLY{s njtrogen-o@ntaining hégggggyyl, whi ch

may be opti y substﬁ(ut d as se rth above for

t he conpouRds| of fornotea ( o
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5 In one embodiment, R%, R%, R®, R'°, R'% and each occurrence of R'" are

each—-H;Zis-N-;nis1;andpis 1.

In another embodiment, R?, R®, R®, R'°, R'® and each occurrence of R'' are
each-H:; Zis -N-; nis 1; pis 1; and W is —(CR*)2- or -N(R'?)-.

In one embodiment, pis 1 and nis 0.

10 In another embodiment, pis 1 and nis 1.
| In another embodiment, pis 1 and n is 2.

In one embodiment, R?, R®, R*, R'°, R'® and each occurrence of R'' are
each-H;Zis-N-; nis 1; pis 1; and W is NH.

In another embodiment, R2, R®, R*, R'%, R'® and each occurrence of R are

15 each —H; Zis -N-; nis 1; p is 1; and W is -CH(NH3)-, -C(R*)(NH_)- or -CH(OH)-

In another embodiment, R?, R%, R*, R'?, R'® and each occurrence of R'! are
each-H;Zis-N-;nis 1;pis 1;and Wis —C(R%,-, wherein both R* groups and the
carbon atom to which they are attached, join to form a -4- to -7- membered
heterocyclyl group.

20 In one embodiment, R?, R®, R*, R'®, R'% and each occurrence of R'" are
each —H; Zis -N-; nis 1; pis 1; W is -(CR*.- or -N(R'®)-; and Ar is:

2
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In another embodiment, R?, R, R*®, R, R'® and each occurrence of R'' are
each-H; Zis -N-; nis 1; pis 1; W is (CR*)- or -N(R'®)-; and Ar is:
SN AN R S
w » UK.
Y Py N
In another embodiment, R?, R®, R*, R'°, R'® and each occurrence of R'" are
each-H; Zis -N-; nis 1; pis 1; W is =(CR*.- or -N(R'?)-; and Ar is:

NS

F

In one embodiment, the present invention provides a compound of formula (1)
or a pharmaceutically acceptable salt, solvate, ester, prodrug or sterecisomer
thereof, wherein R', R%, R®, R%, R'°, R'® R Ar, n, p, W, X, Y and Z are selected
independently of each other.

In one embodiment, the Anilinopiperazine Derivatives have the formula (l1A):

0 ‘ X
— N /
g H
YN N
R1 [ j
N
(1A)

wherein X is CH or N, and R' is defined above for the compounds of formula ().

In one embodiment, the Anilinopiperazine Derivatives have the formula (IA)
wherein X is CH.

In another embodiment, the Anilinopiperazine Derivatives have the formula
(IA) wherein X is N.

In another embodiment, the Anilinopiperazine Derivatives have the formula
(IA) wherein R is nitrogen-containing heteroaryl, which may be optionally
substituted as set forth above for the compounds of formula (1).
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63 [N ardther Ohbodiment, {\rI\eNAmIir’?'opiyéréz/ine%'e%atll\\'@% Rave tha formula
(IA) wherein R’ is nitrogen-containing heterocyclyl, which may be optionally
substituted as set forth above for the compounds of formula (l).

In another embodiment, the Anilinopiperazine Derivatives have the formula
(IA) wherein R' is nitrogen-containing benzofused heteroaryl, which may be
optionally substituted as set forth above for the compounds of formula (1).

In another embodiment, the Anilinopiperazine Derivatives have the formula
(IA) wherein R' is nitrogen-containing benzofused heterocyclyl, which may be
optionally substituted as set forth above for the compounds of formula (1).

In one embodiment, R'is
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In one enbodi nent, the present invention provides a

conpound of formula (1A or a pharmaceutically
waecwsps4i e salt, sol vate, ester, prodrug or PCT/US2007/022928

stereoi somer 5 thereof, wheggin RL and X are sel ected

i ndependently of each other. Illustrative exanples of

conpounds of formula (1) include, but are not Iim'ted

to, the corrpounds of formula (1A |isted below x

H NRL ND (IA)ConpOLcmd XlNJN—CH 2|veo/

IN-CH)\NE 3 Nk CH 4\CH%S:: NV\D i
2008/ 052NM49 /USZOO?/L‘E)QZQ 8 67 5 F N
CH N ~N ,N H H NJCN-
~
N N
N=
/ —
i N / Nnn,
N N d
~ 0 N
\O/\/O - o 0/\/ UQ/
/O y O/\/ ’
/
/ N\N m""\. ‘7%"
"\1,‘%\“ 2 / N
/ N /N
N | N /
N Y
2 ) N
X , D ,? , -0 or
Tnnn
/
I N
&
NH,

In another embodiment, R' is:
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S and pharmaceutically acceptable salts, solvates,
esters, prodrugs and stereoisoners thereof. 5
Addi tional non-limting ill ustrativ% exanpl es of
conpounds formula (1)0 include t o},‘I ow ng
conpounds: und No. Nu’%ture
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In one embodiment, the present invention provides a compound of formula
(IA) or a pharmaceutically acceptable salt, solvate, ester, prodrug or stereoisomer
thereof, wherein R' and X are selected independently of each other.

lllustrative examples of compounds of formula () include, but are not limited
to, the compounds of formula (lA) listed below:
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and pharmaceutically acceptable salts, solvates, esters, prodrugs and

stereocisomers thereof.

Additional non-limiting illustrative examples of compounds of formula (1)

include the following compounds:

Compound No.

3

32

33

34

35

36

Structure
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_SINI)'NHN~NHNN‘J(]\IC).ijiO'NHiNN

HOOW OI N Ol NSNI/ - i ON [/ SI "7 /)A S

WO 200840547490 N H ~N1I® ~NHN NHI N }-N H N N BECMNMUS2007/022928
N(1 N/ NHHNOON I\/leﬂ)gHOIN\N_H>-N
Ol ONS/" HONr ~NN/ HNNHN > NONVN r /N

~/ \O\ ~OJ NNNp H//O

and pharmaceutically acceptable salts, solvates, esters, prodrugs and

stereoisomers thereof.

In another embodiment, the present invention provides the following

compounds
/g ) O N
>_N /Yl( /g/? Sf_?//(N N /
( ,7 ( ) C@ " N
~-N ()
OCHg H ’
0 _N _N /5//2 ’N/
s/?l//(N < s>=\N N \ o =~ N N
R N N~ N ( )
HoN—C
T 0.
HaCO , H OCHg ,
O N
SMN N
[o] N Q N>=N H N
- o
Q :);?J(H(: / o :"\N N :/ 5\1)
H
\ )5) ﬂj ™ (H)
Lo , L N0 AN ,
0 N



HN - ~Yj\ N~ -NHNQMNN_N~-NHNNNNON N\ /

N~ O NH J~HNONS} “"NHI 'O"'p N-~NGC
war@sibame phar maceutically acceptabl e salts, BOI/VS100%(22928

esters, prodrugs and stereojfpners thereof. 10

Met hods for Making the Anilinopiperazine Derivatives

WD 2008/ 054749 PCT/ US2007/ 022928 113 Met hods usef ul

for (mak; \ do the An| li nopl perazi ne Deri vagl soof

for ’e set Mel oW in
atlv chanl s and o o
Qtructure paren kllle Jnthe

art. Sch 1 | strates for maki ng the
i ntermedi ate am ne conpounds of fogdm |v Schems
1 H QN A HzN Ar XN R2 DI EA, RZ/\HH P‘l
+1/n3Mcrovvave(N1N02(~Ynan
R3 N R3 Boc Boc [q PV V\,here\’ R2 Narfbl
are Wn ed aboy rNt Hnpo a (I{j
10@§mltr6” upstit aryl roaryl *de acive N
orrrul{'zr can coupl
ot °

/

o [N] s/%“ v {}\)

770 o)
\ ¥ \ 1 3 )
HN/j
=
S H lo] S A O
3 L NP S 3
N™ °N 5 /\NIN \ 2/ NN N \\/
( ? F ® \ @ \
MeO , HN~) , H@ )
0 S A\ (0]
}\\N :NH =N



with a piperizine conpound of formula ii in the

presence of diisopropylethylamne using a
WOR@BOMINE- assi st ed process to provide the coupdBUS2007/022928

conpound iii. The nitro grogg of a conpound of

formula iii can then be reduced using an appropriate

met hod to provide the internediate am ne conmpounds of

f@rnu N y 15 Schene 2 illustrates a nethod for

t ermedi at e am ne conpounds of fornula

N cH‘é‘ Ar Ar N Rz DEA OzNNzReduceHZNN
OzN gn/F ((n' 3oM gnoyave XI' RnnBr W
R3( i}V vi viiy20 wh ' nd n are
8 defi'ed above fop=the COJ unds gfffornu 7(1). A
Efgltro substltuE2§ or ter erléa i ve of
ormula i can coupledHN ycllc ne of
for voto prov deS e Qoupled conmpound vi, using
thg:gigﬁ( c MN ribed insg cheme 1. The
~Nj tiro gr 5 c«npound ornula)L~ sgﬁ@ <t hen be
r/iédphced 'n opr provide the
i Mernedi at e 25 und nulé“V|| VO

2008/ 0 9 PCT/USZOO?/ 928 11 S
|IkUs T S a nethod f nﬁklng t he i ate am ne
Ut d&»Egi>for etN AWN 1 02N Reduce

K:%z CBU Q/‘ al ys) N R3 N
Bo 51x x eyn Xis -d,
-Br por {@Tﬁ; Wlls B(CPDZ”“%nX'or SnBuS,“ﬁgb R?2, R3, A«
angghwéﬁqﬁ ~
N /
NN
D
2 s 2 1
o
SN)LHLQ S/§I)LH
o s\ P N);N [Nj o NFN [Nj
- »\NAN HN@ N /& N
/
SN (‘N o o
N= HN\) , VLo , )



10

as defined above for the conpounds of fornmula (1). A
nitro-substituted aryl or heteroaryl derivative of
wWo orosb4e4%i ii can be coupled w th a piperidi NnBCT/US2007/022928
conpound of fornula ix using{f Pd-catal yzed coupling
method 10 (e.g., a Suzuki coupling or a Stille
coupling) to provide the coupled conpound x. The
nitro group of na_conpound of formula x can then be
reduced usi ng lah appr opr| ate P'aqducti on nethod to
provi deg/tSyre"Nn %r medi at zdompounds of fornula
Xi. gchefth 4 mustrate =a et hod for making the
i nter iate Une ¢ gunds 15 of formula xiv.
Scheﬁ A MHR2 Pd 2 Redfice 2N 2 Ar + (
vgg s(ln"' R NO R 02N n ~, WR3 WR3 WR3 X
P xii xi v 20%herejn X is:-C, -Br or -OTf; M
is B( 2 ZnXor Sn83|a'i'1dR2 R3, W Ar and n are
a%gk |i|n%d above f “Srpounds of formula (1). A
stitutgd érr'yl Ndet eroaryl derivative of
fb Pl g 3I i1 can cougi Wi th a conpound of
Yf L mul kN 0 i de a ttonmpound of forrmula All,
g tHe Pd - l'ing nethod described in Schene 3.
The nltro grdup of a gonpound of for,mjl a 25 xiii can

then duced n appropri at/%)Tet hod to pfovide
dla e corrpo@é(tb fornula @
044 820 229 N 115 (SChene _ T

ustr S t hod r t he
0\/atl S f or nul a erei
h%rre 5S N A s° TU, DI EHA

80 C rBr xvi N R3
[0] X
|
S/},)L”LQ
DN N = gg S N\ 0

O N _ (—N
\ y 7 ’ HN—) y
S 0 87N { N 2 N
o8 N %ﬁr« & mw@
N
(2

0 \_.0 f l\! (N
~N
and \Q/C 'd)

and pharmaceutically acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof.

Methods for Making the Anilinopiperazine Derivatives
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xv Boc H Pd2(dba)3, Xantphos (xvii) K3PO, toluene,

1000C Rem S\-~ Ar Boc ove S\\ Ar rNHrNH (~ A N
WER200BD54749 N R2 N~_ N3 H R3 xviii R Boc Th ipeDUS2007/022928

Derivatives of formula (1), M@rein Wis NHandZi sN

wherein Rl, R2, R3, Ar, n and Y are as defined above

for the conmpounds of formula (1). 10 A

2 MtRads L8&R] R ditd B AbfinfainButE ReRfaties o fBithfla () are
se%‘rtﬂgae?o\(/ln dchepeabroz Hiferadile hechanistid athwa(ys and analogous

3-tetram et hyl uroni um hexaf | uorophosp ate
strutturegswﬂldmapparemm thoseiskilleddpyheaty| anmi ne to pr OVI de
fornul a xvi

t or Sename, | MuShafsahmisindd iqnradking i intehadi8FA R Gmpounds

offdpﬁmgﬂ,xvu 15 (V\:hl ch corresponds to R) using a
pal | adi um cat al yzed process to provide the conpounds
of formula xviii. Renoval Ssthemhe1Boc protecting group
froma conmpound of formula xviii using an acid, such
as TFA or formc acid, provides the Anilinopiperazi ne
Derivatives of formula (1), whe n Wis -NH and
N. WO 2008/ 054749 PCT/ US20075Q 8 116 Schema.

il ysﬁs a(m‘%ﬁd ﬂ@,’twa@kl n & M|;!e?“ﬁ%p| per
Der i wat' 1 weés *of s a—( R4)
a_n_dZissN.5$henre65NAr ‘%EMDIEANHS@
vii Br i( nN R2
wherein R%, R%, Ar and n are as defined above for the compounds of formula (1).

A nitro-substituted aryl or heteroaryl derivative of formula i can be coupled
with a piperizine compound of formula ii in the presence of diisopropylethylamine
using a microwave-assisted process to provide the coupled compound iii. The nitro
group of a compound of formula iii can then be reduced using an appropriate
method to provide the intermediate amine compounds of formula iv.

Scheme 2 illustrates a method for making the intermediate amine compounds
of formula vii.

Scheme 2

(&) (&)
’ HI U’I Reduce gl

w~ RS

i
v

vi vii

wherein R?, R%, W, Ar and n are as defined above for the compounds of formula (1).
A nitro-substituted aryl or heteroaryl derivative of formula i can be coupled

with a cyclic amine of formula v to provide the coupled compound vi, using the DIEA

coupling method described in Scheme 1. The nitro group of a compound of formula

vi can then be reduced using an appropriate method to provide the intermediate

amine compounds of formula vii.
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;-~~ /NDW, 80 CBr xix w3 xv R ( ~H Pd2(dba) 3,

Xant phos (xvi i) K3PO4, toluene, 100 C S NAr rNH
WRLBI0FRZ49rn  WA3 R Thiazol e Derivatives of fBPCHUB207/022928

(1), wherein Wis -C(R4)2- a4yl Z is N wherein R,

R2, R3, Ar, W Y and n are as defined above for the

conpounds of fornula (I). 10 A

"SR R TR A RS A0 e

of formuild Ri.vii using the HATU coupling nethod set forth
in Schenme 5 to provide the am do internedi ates of
formula xix. A conmpound of forrmula xix can then be
coupled with a cyclic am ﬁh% % romula xvii  (which
corresponds to R) using t & upling nethod set
forth in Scheme 5 to 15 prowd he Anilinopi perazi
Derl vatlves ofmformula (1), o i N Wis gldB4) Zan
Z Sch(s 2i | | D“Tt.irat es a qefgaod f avo,neki ng t he
Anlol,\] |pér es 0 fornm—a—(—k-)fwvhef( i
Wis - and |F¢o3 car bon.

N
PCT/ US2007/ 022828 117 5 Scherre 8.0 S N A s HATU, Boc
DIEANH~NOHi xi DMF, 80 CBryn''~ R2 Br xx NR3,

wherein X is =Cl, -Br or -OTf; M is B(OH), ZnX or SnBug; and R?, R®, Ar and n are
as defined above for the compounds of formula (1).

A nitro-substituted aryl or heteroaryl derivative of formula viii can be coupled
with a piperidine compound of formula ix using a Pd-catalyzed coupling method
(e.g., a Suzuki coupling or a Stille coupling) to provide the coupled compound x.
The nitro group of a compound of formula x can then be reduced using an
appropriate reduction method to provide the intermediate amine compounds of
formula xi.

Scheme 4 illustrates a method for making the intermediate amine compounds
of formula xiv.

Scheme 4

B)i catalysns
ON

viii

wherein X is —Cl, -Br or -OTf; M is B(OH),, ZnX or SnBus; and R?, R®, W, Ar and n
are as defined above for the compounds of formula (1).

A nitro-substituted aryl or heteroaryl derivative of formula viii can be coupled
with a compound of formula xii to provide a compound of formula xiii, using the Pd
coupling method described in Scheme 3. The nitro group of a compound of formula

xiii can then be reduced using an appropriate method to provide the intermediate
amine compounds of formula xiv.



xv Boc H Pd2(dba)3, Xantphos (xvii) K3PO, toluene,

100 C S Ar Boc Rembve S Ar NHNHRL Nn',. R R1 R2
wWOR20R8/054049 BOC R3  Thi azol e Derivatives of fornedHU$1007/022928

wherein Wis NH and Z is caffpn wherein Rl, R2, R3,

Ar, Y and n are as defined above for the conpounds of

formJIa (1). 10 Using the nethod described in Schene

"ot Sehatecs skl & Bielhobfor Maiing B RniRghRaRane petivatives of

forPﬁ.ﬂén&WN@@erW fSUNM. and Dishgn be prepared, wherein W

s - and Z is carbon. Schenme 8 illustrates a

nmet hod for naking the Anilinopi perazine Derivatives of

formula (1), wherein Wis -C(R4)2-; and Z is carbon.

15 WO 2008/ 054749 PCT/ US2007/ 022928 118 Schenme 8 S N
5 Ar S HATU, DIEA N H OH +gdhen5R2 N DWVF, 80 C n Br

xxii w R3 xv H Pd2(dba)3, Xant phos (xvii) K3PO4,

toluene, 100 C O g\ N Ar rNHRlek/‘2

SJ\/‘E HATU, DIEA =N H
_ OH + i > Br ( R2
N DMF, 80 °C I

I
) 4", Boc

QAH Pda(dba)s, Xantphos
KaPO,, toluene, 100°C

(xvii)
Remove
/K/E Boc SMN@
- _ 3L
)—N =N H
R' ((ntRz il ((Tn'izRZ
N
N R wii R

Boc
Thiazole Derivatives
of formula (l), wherein
WisNHandZis N

wherein R', R%, R%, Ar, nand Y are as defined above for the compounds of formula
().

10 A 2-bromo-thiazole-4-carboxylic acid compound of formula xv can be
coupled with an amine compound of formula i 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 xvi. A
compound of formula xvi can then be coupled with a cyclic amine of formula xvii

15 (which corresponds to R') using a palladium-catalyzed process to provide the
compounds of formula xviii. Removal of the Boc protecting group from a compound
of formula xviii using an acid, such as TFA or formic acid, provides the
Anilinopiperazine Derivatives of formula (l), wherein W is —\NH- and Z is N.
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15

W R3 Thi azol e Derivatives of fornula (1), wherein W

is -C(R4)2- and Z is carbon wherein Rl, R2, R3, Ar, Y
wa@resis4ane as defined above for the conpounds PET/US2007/022928

formula 5 (1). Using the nett®d described in Schene 6

and substituting internmediate am ne conpound xiv for

i ntermedi ate am ne conpound vii, the Anilinopiperazine

e, SERRREE a5 idd ok Wl M BAFiPpinkRElifie Befvatives o
formm@(maﬁhmeumnn@e@ ROL-: e@d® igW. an ami ne conpound 10
of formula xvii vvlth an i ntermedi at e conpound of

formula xvi, xix, xx or xxii. WD 2008/ 054749

PCT/ US2007/ 022928 119 Scheme 9 N OAr BN H Z

m crowaveN ArN R2 + NHRLR2 N HN H xziil DIEA, DMV R R2
Rl Z R W-"F13 ° CY W S¢Hethe6W R3  Thl azol e
Derivatives of formula (1) wherein R, R2 R3, Ar,

Y, Z and n are as defined above for t ounds of

forrrula(l) 5 An am do conpound of f rruax
(V\hi i® representative of corrpound Vi, XI
i can be couplgaTwitiba an am e'\bf 3 Ia NHRl

ch}_ theoHpr*esevni:e of —ditsopropyl etiiyl ani na(;');
oMave- assi st ed pr oOMES8A® provi de the 1 n

cofpounds of fornula 54. The conpounds X f oMuNg354
can ten be further el aborated using the methods set
forth above in Schenes 5-8 to provide_the 10
Ani | i nopi perazi ne Derivatives of fo@“@ ( PY,(dba)z, Xantphos

EXAMPLES General Methods oxvii) KzPO,, toluene, 100°C
XVii

L2 g

)—N
1
R ["nI R2
w R3
Thiazole Derivatives

of formula (1), wherein
Wis-C(R*),-and Zis N

wherein R', R?, R®, Ar, W, Y and n are as defined above for the compounds of
formula (1).

A 2-bromo-thiazole-4-carboxylic acid compound of formula xv can be
coupled with an amine intermediate of formula vii using the HATU coupling method
set forth in Scheme 5 to provide the amido intermediates of formula xix. A
compound of formula xix can then be coupled with a cyclic amine of formula xvii
(which corresponds to R') using the Pd coupling method set forth in Scheme 5 to
provide the Anilinopiperazine Derivatives of formula (1), wherein W is -C(R*,-; and Z
is N.

Scheme 7 illustrates a method for making the Anilinopiperazine Derivatives of
formula (1), wherein W is -NH- and Z is carbon.



Sol vents, reagents, and internediates that are

comercially avail able were 15 used as received.
wReagont7eo and i nternedi ates that are not conmePCi/ab1097/022928

avai |l able were prepared in {fg manner as descri bed

bel ow. 1H NWVR spectra were obtained on a Varian

AS-400 (400 WMHz) and are reported as ppmdown field

fromM4Si with nunber of protons, multiplicities,

and coupling constants in Hz indicated

parent hetically. Wiere LC/ M5 data are presented,

anal yses were perfornmed using 20 an Applied Bi osystens
APl - 100 nass spectroneter and Shimadzu SCL-1 QA LC

colum: Altech platinumCl8, 3 micron, 33mmx 7nm | D

gradient flow. O mn - 10% CH3CN, 5 min - 95% CH3CN, 7

mn - 95% CH3CN, 7.5 mn gcHEMEBCN, 9 mn - stop.

M5 data were obtai ned using Agilent Technol ogi es

LG MSD SL or 1100 series LC/MSD nmass spectroneter.

Fi nal conpounds were purified by PrepL{ 25 using the

colum of Varian Pursuit XRs C18 10 m 250 21
‘and an el uent mxture of nobile pha 'q 3

nmobi | e bha Ais co .1 %T in HH2® and
t he Ve ase Mﬂi N (1959 @)

(5% / A (0.1 % The dmr<keidce of nobile p ale

PCT/ US2887/ 022928 120 flow rate of 20 mm nead room
tenperature. The purity of all the fina|] discrete
conpounds was checked by LCMS usin O@ix(B5a )4 Rén%inbs
HL C18 5m 150 x 4.6 nm col um and e| ugpb,, Wiushd N °C
of robile phase A and B, wherein mob)e|phase A is
conposed of 0.1 % TFA in H20 and the nobil e phase B is
conposed of CI—BCN5(95°/<) [ H2O (5% / TFA(Ol%.

The col u Iuted at aflowrate O mn at a
tenperatu Inter nlmhoaée co
char act e§| z d c18

5m 50 x . & mm"col/um and an eI uent >N ur f{ nobile
phase A Rnd B, eheRh nobi | e phase i's coffo 2of
0.1 % TFA in H2 nd the nobile phase B is osed

of CH3CN (95% /NH2®3(5% / TFA (0.1 % xxil0 ihe Rol urm

was el uUth@@oldbedvatiléddw rate of 3 nmmn at a cot%Gm
t enper aff terautaf(l),6efein Exanpl e 1 Preparation of
| nt er ne¥isNtbarddipeather A~ 0 S N\ )=NH Br /N,

wherein R', R%, R®, Ar, Y and n are as defined above for the compounds of formula
(.

Using the method described in Scheme 5 and substituting intermediate
amine compound xi for intermediate amine compound i, the Anilinopiperazine
Derivatives of formula (l) can be prepared, wherein W is -NH- and Z is carbon.

Scheme 8 illustrates a method for making the Anilinopiperazine Derivatives of
formula (1), wherein W is -C(R*)2-; and Z is carbon.
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N 15 BoC A To a solution of
2-brono-thi azol e-4-carboxylic acid (2.0 nmuol, 0.42 g),

wWORMNS/0847THS Opr opyl et hyl amine (3.0 nmol, 0.52 ml PQT/ERIH07/022928

HATU (2.0 nmol, 0.76 g) in DM8 20 (10 nL) was added
4- (2- am nophenyl ) - pi per azi ne- 1- car boxylic acid
tert-butyl ester (2.0 mmol, 0.56 g). The reaction

m xture was stirred at 80C,for h, and then
concentrated i n vacuo. Th§°|h§§'?ﬁ i ng residue was
purified using flash colum chromatography on silica
gel (eluent: Hexane:EtOQAc (4.5:1)) toi%/o%nd npound
A as aYyelbow solid (0.67 g, 729%.

CDC|3§ .38 (s 1 HHA), B28A25 (dd =80/71.2 H,

le *1 7237 107% rI—|) 3.

2‘59 2.87 (m ' 4H)DMA, 886C (s, 9H). )@EL
2 39 m,g, mass cal cul ated for fornula '9HY% B WA OBS
466. 07, observed LCMS mlz 467.05 (M+H). Exanple 2 30
Preparati on of Conpound 1 WO 2008/ 05474
PCT/ US2007/ 022928 121 O S\ -~ ~ HH| \ Pdg(dpp)s. Kariphog
A sol ution of Compound A (0.050 m"m(L(,,,,)Z gl s toluene, 100 °C
N, N-di i sopr opyl ethylamne 5 (0.20 mmol ] 35 L) and
2,3-di hydro-1 Hpyrrolo[3,4-c]pyridine (0.1 nmol) in
DVF (1 m-) was irradiated using mcyowave for 15

mnutes at a tenperature of 180 C. Th Qeact' on
m xture was then concentrated in vagdds t he

resul ting residue was added TFA (0. 5=l). HTh
resulting solution was allowed to sgir at
tenperature for 10 m nutes and was then ca
i n vacuo. The resulting residue was 10 purnWe 41si ng
reverse phase HPLC to provide Con'pound 1. Exanple 3

hiazole Derivatives
Preparation of Conmpound 2 O \-N Hofformula(l), wherein

W is -C(R%),- and Z is carbon

wherein R', R%, R%, Ar, Y and n are as defined above for the compounds of formula

().

Using the method described in Scheme 6 and substituting intermediate

amine compound xiv for intermediate amine compound vii, the Anilinopiperazine

Derivatives of formula (1) can be prepared, wherein W is -C(R*).-; and Z is carbon.

Scheme 9 illustrates an alternative method for coupling an amine compound

of formula xvii with an intermediate compound of formula xvi, xix, xx or xxii.
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NNMOj) N H 15 MO 2 Using the nethod descri bed
in Exanple 2 and substituting 6, 7-di met hoxy- 20

WA 20885444 et r ahydr o-i soqui nol i ne for 2, 3-di hydPCF/1S2007/022928
H pyrrol o[ 3, 4-c] pyri di ne, Copmund 2 was prepared.
Exanple 4 Preparation of Conpound 3 25 WO
2008/ 054749 PCT/ US2007/022928 122 O NHN CP NH 3

5 Using the nethod descri [ anple 2 and
substituting 1,2,3,4-tetr %3’8"29 5ixsoqui nol i ne for

Zw hydro-1 Hpyrrol o 3, 4-c] pyri di ne, Conpound 3 was

p e Exanple 5 Preparati on of Conpound 4
si-m/’d H N N S_N~--/L17,UL@JH3C4 uSin?Lpi
et hod ! | bagk nTEARD| 32 andl bstituting =y N@
2- mghy, =5, 6-  di hydpesoM- py r ol okﬁzzléaaj] t hizazol e Af or (2\ R2
2, 3-di hydr'b-1 Hpyrrol o[ 3, 4-c] py Il ne, Conpound 4 WI

was prepared. xxiv R R?

Thiazole Derivatives
of formuila (1)

wherein R', R, R%, Ar, W, Y, Z and n are as defined above for the compounds of
formula (l).

An amido compound of formula xxiii (which is representative of compounds
xvi, xix, xx and xxii) can be coupled with an amine of formula NHR'R? in the
presence of diisopropylethylamine using a microwave-assisted process to provide
the amine compounds of formula 54. The compounds of formula 54 can then be
further elaborated using the methods set forth above in Schemes 5-8 to provide the
Anilinopiperazine Derivatives of formula (1).

EXAMPLES

General Methods

Solvents, reagents, and intermediates that are commercially available were
used as received. Reagents and intermediates that are not commercially available
were prepared in the manner as described below. 'H NMR spectra were obtained
on a Varian AS-400 (400 MHz) and are reported as ppm down field from Me4Si with
number of protons, multiplicities, and coupling constants in Hz indicated
parenthetically. Where LC/MS data are presented, analyses were performed using
an Applied Biosystems API-100 mass spectrometer and Shimadzu SCL-10A LC
column: Altech platinum C18, 3 micron, 33mm x 7mm ID; gradient flow: 0 min -
10% CH3CN, 5 min — 95% CH3CN, 7 min — 95% CH3CN, 7.5 min — 10% CH3CN, 9
min — stop. MS data were obtained using Agilent Technologies LC/MSD SL or 1100
series LC/MSD mass spectrometer. Final compounds were purified by PrepLC
using the column of Varian Pursuit XRs C18 10 um 250 x 21.2 mm and an eluent
mixture of mobile phase A and B. The mobile phase A is composed of 0.1% TFA in
H20 and the mobile phase B is composed of CHzCN (95%) / H,0 (5%) / TFA
(0.1%). The mixture of mobile phase A and B was eluted through the column at a
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30

15 Exanple 6 Preparation of Conpound 5 O s ~ --NH
F NCN N H F5 20 Using the nethod described in

wE@spbe4® and substituting 5,8-difluoro- PCT/US2007/022928
1, 2,3,4-tetrahydro-i soqui nolipe for 2,3-di hydro-1
H pyrrol o[ 3, 4-c] pyri di ne, Conpound 5 was prepared. WO
2008/ 054749 PCT/ US2007/ 022928 123 Exanple 7 5

o &R0 Ml R E%er??f@gtﬁesxh%fﬁﬁl& a9 et oiCrdie

coﬁubeahdé str&we%kée'bw_cﬁsﬁjs@nd atmgguﬂamléﬂ ML C18 5um 150 x 4.6
H pyrazol o[ 4, 3-c] pyridine f dro-1

mriicpiumo hofl Ardelogplymixdnecof mab)lecplmmAdarﬁi B;awhmeafpmo@mle phase
A ig)é:%rrlrpplo%eg of Fér f ‘ﬁaﬁ%& pl 8fan%otrﬁ%onl48glle phase'_b is composed of CH3;CN

(95%) / H20 (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 5um 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.

Example 1
Preparation of Intermediate Compound A

0
-

A

To a solution of 2-bromo-thiazole-4-carboxylic acid (2.0 mmol, 0.42 g), N,N-
diisopropylethylamine (3.0 mmol, 0.52 mL) and HATU (2.0 mmol, 0.76 g) in DMF
(10 mL) was added 4-(2-aminophenyl)-piperazine-1-carboxylic acid tert-butyl ester
(2.0 mmol, 0.56 g). The reaction mixture was stirred at 80 °C for 3 h, and then
concentrated in vacuo. The resulting residue was purified using flash column
chromatography on silica gel (eluent: Hexane:EtOAc (4.5:1)) to provide Compound
A as a yellow solid (0.67 g, 72%). '"H NMR (400 MHz, CDCls) & 10.38 (s, 1H), 8.49
(dd, J=8.0, 1.2 Hz, 1H), 8.14 (s, 1H), 7.23-7.10 (m, 3 H), 3.72 (br s, 4H), 2.89-2.87
(m, 4H), 1.50 (s, 9H). HPLC-MS RT= 2.39 min, mass calculated for formula
C19H23BrN4O3S 466.07, observed LCMS m/z 467.05 (M+H).

Example 2
Preparation of Compound 1



~HNN NH 15 7 Using the nethod described in
Exanple 2 and substituting 1, 4,5, 6-tetrahydro-
WEBOFORSB, 4- c] pyrazole for 2,3-di hydro-1 PCT/US2007/022928
H pyrrol o[ 3, 4-c] pyri di ne, Cotgpund 7 was prepared. 20
Exanple 9 Preparation of Conpound 8 WO 2008/ 054749
PCT/ US2007/ 022928 124 O S\\ |---- NHA NN ~H 8
Usi ng the met hod described in Eanple 2 and
substituting 2, 3-di hydro- bWi doje for
2, 3-di hydro-1 H-pyrrol 0[3 4-€] p\w-+di ne, Conmpound 8 was
prepared 5 Exanple 10 P ratd onof Conmpound 9 O
S\ r_NH pNNOCNLHH 10 Usi t he net hod

described in Exanpl e subst i tliz ng
4,5,6,7-tetrahydro 1|Hi|ni dazo[ 4, B<] pyri dine for

2,3-di hydro-1 H-pyrro 3,4-c] pyrlHdl ne, Conpound 9
was prepared. Exanple 11 1

A solution of Compound A (0.050 mmol, 23 mg), N,N-diisopropylethylamine
(0.20 mmol, 35 pL) and 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine (0.1 mmol) in DMF (1
mL) was irradiated using microwave for 15 minutes at a temperature of 180 °C. The
reaction mixture was then concentrated in vacuo, and to the resulting residue was
added TFA (0.5 mL). The resulting solution was allowed to stir at room temperature
for 10 minutes and was then concentrated in vacuo. The resulting residue was
purified using reverse phase HPLC to provide Compound 1.

Example 3
Preparation of Compound 2

O

X
)
N H

N (N

MeO N/7
H
MeO
2
Using the method described in Example 2 and substituting 6,7-dimethoxy-

1,2,3,4-tetrahydro-isoquinoline for 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine, Compound
2 was prepared.

Example 4
Preparation of Compound 3



15 Preparation of Conpound 10 O rNHNCN N I H

H3CO OCH3 10 Using the nethod described in Exanple 2
wa@resssdige i t uti ng 5, 6- di met hoxy- 2, 3-di hydr o- 1PCT/US2007/022928

H i soi ndol e for 2, 3-di hydro-io2

H pyrrol o[ 3, 4-c] pyri di ne, Conpound 10 20 was

prepared. WO 2008/ 054749 PCT/ US2007/ 022928 125

Exanple 12 Preparation of Conpgund 11 O S\\ --~ TN

H NN SHS5 11 Using the/\j\%/t,god gledcri bed in

Exanpl e 2 and substitutind : ahydro- 1

4,5, 6N
H-t hi eno[ 3, 2-c¢] pyri di ne fo)'—"E, 3-Hi hydro-1

H pyrrol o[ 3, 4-c] pyri di ng; npoungd-N was prepared.
10 Exanple 13 Prepar, on/of Conpourid 12 O S\ N NH
\' NN/ ~ N N
H
3
"5 Using the method described in Example 2 and substituting 1,2,3,4-tetrahydro-

isoquinoline for 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine, Compound 3 was prepared.

Example 5
Preparation of Compound 4
0

g
v
S\:N ”)

10 H3C
4
Using the method described in Example 2 and substituting 2-methyl-5,6-
dihydro-4H-pyrrolo[3,4-dlthiazole for 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine,
Compound 4 was prepared.
15
Example 6

Preparation of Compound 5
0

K (NNJ

5
20 Using the method described in Example 2 and substituting 5,8-difluoro-
1,2,3,4-tetrahydro-isoquinoline for 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine, Compound
5 was prepared.



H 12 Using the nethod described in Exanple 2 and
substituting 1,2,3,4 15 tetrahydroqui noline for
wWQ2@8a541ydr o- 1 H- pyrrol o[ 3, 4-c] pyri di ne, ConporemUusN07/022928
was prepared. WO 2008/ 05474p4CT/ US2007/ 022928 126
Exanpl e 14 Preparation of Conmpound 13 O H NN HN (
~ NN N H 5 13 Using the nethod described in
Exanpl e 2 and substituting 3-phenyl-4,5,6, 7-
tetrahydro-1 H pyrazol o[ 3, 4-c] pyri di ne for
2, 3-di hydro-1 Hpyrrol o[ 3, 4-c] pyridine, Conpound 13
was prepared. 10 Exanple 15 Preparation of Conpound
14 0 S\ r-NH\ CN>-NQ NN H 14 A tube

containing a stir bar Was gC d,vvithasolution of
Conpound A 15 (0.050 nmol %— . Pd2(DBA)3 (5.0 nol,
5 4.6 ng), and X- PhoprépatitiondPConfpdund®) in di oxane
I

(1 nm). K3P0O4 (0.10 nmol, 21 ny) OWas added to the

sol uti on and
S/\/Z(N
=N H

N N
HaC ~ q, /7
N\N N
6

Using the method described in Example 2 and substituting 3-methyl-4,5,6,7-
tetrahydro-1H-pyrazolo[4,3-c]pyridine for 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine,
10 Compound 6 was prepared.

Example 8
Preparation of Compound 7
0

N N

S

15 7
Using the method described in Example 2 and substituting 1,4,5,6-tetrahydro-
pyrrolo[3,4-c]pyrazole for 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine, Compound 7 was
prepared.

20 Example 9
Preparation of Compound 8



the resulting reaction was put under a nitrogen
at nosphere. Morpholine (8.7 ng, 0.10 mol) was added

w0 oooBlopt7Ta®act on m xture via a syringe under a MN2I/US2007/022928
at nosphere. The tube put int24an oil bath at 100 C
and the reaction was allowed to stir at this 20
tenperature for about 15 hours, then cooled to room
tenperature. The reaction m xtojre was then dil uted
with acetonitrile (5 ni), esu g sol ution was
centrifuged for about 2 h%_ ed of about 1000
rpm and the supernatant  /#as cd1|e ted and

concentrated in vacuo. [T\t he restiN ng resi due was
e res th_\Dﬂg sol uti on was

added TFA (0.5 i -)
allowed to stand for 1 nut es, n WO 2008/ 054749
PCT/ US2007/ 022928 124 gncentrat &4 in vacuo. The
resulting residue was purified using reverse phase
HPLC to provide Conpound 14. & Exanple 16 Preparation

d1l O, S / NH\ N MO
e mefhostisssuibed i beamels. Zancdstiiutions & digydio-1 1+
lsoﬂ%ﬁ ths’él gfgﬂ%dgg_ﬁ-'l gggﬁ%?’ 4?%;3%%60% Comggund 8 was prepared.
5 prepared. Exanple 17 Preparation of Con'pound 16 O S
N>-NH -NCN NH& H
Example 10

Preparation of Compound 9

s

10 Using the method described in Example 2 and substituting 4,5,6,7-tetrahydro-
1 H-imidazo[4,5-c]pyridine for 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine, Compound 9
was prepared.

Example 11
15 Preparation of Compound 10
0O
AN
e
H
N
N
H
H3CO
OCHj;
10

Using the method described in Example 2 and substituting 5,6-dimethoxy-
2,3-dihydro-1H-isoindole for 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine, Compound 10
20 was prepared.



H3CO 15 16 A tube containing a stir bar was charged
wWith a solution of 4-(4-nethoxy-

W@ b@apsd742H- pyrazol - 3-yl am ne (0.10 mml ), Pd2POBBEYR07/022928
(5.0 nol, 4.6 ng), Xantphos 12%.010 mml, 5.8 ng) and
Conpound A (0.050 nmol, 23 ng) in dioxane (1 nL). To
the solution was then added K3P04 (0.10 mmol, 21 np)
and the reaction tube was 20 flushed with N2 then
sealed tightly. The resulting reaction was heated to
100 C and allowed to stiExahpldi® tenperature for
about 15 hours, then cooled to room tenperature. The
reaction nixture vkeparationiaf Gempaund Betonitrile (5
m.), the WD 2008/ 054749 PCT/ USZ907/ 022928 128
resul ting solution was cept«d f Yged/™ ) about 2 hours

at a speed of about 1000 ?Q N £ super nat ant was
col | ected and concentrated it vdtuol To the resulting
resi due was added TFA (0.3 m -) the resulting
solution was all owed st/and fo N_rg) m nutes, then
concentrated in vacu e resulti resi due was
purified using 5 reverSe phase HPHC t o provi de

5 Compound 16. Exanple 18 Prqparation of Conpound 17 O

SNH --N\' N NH2 H Br 10 17 Using the nethod
desYsingeitiei methedrgasesribed im Exampia 2 and supstitutingis.5.6e-tetrahydro-

1 HEREReLE 2B R 22 iRV BS Al olofg -clpyridipe, Compaund 11

wad preparegdr epared. 15 Exanple 19 Preparation of
Compound 18 O SIN, ---N ~-NH

10 Example 13
Preparation of Compound 12

12
Using the method described in Example 2 and substituting 1,2,3,4-
15 tetrahydroquinoline for 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine, Compound 12 was
prepared.



10

15

20

NONN C NH2 NH C 18 Using the nethod described
in Exanple 17 and substituting 4-(4-chloro- 20

W@ b@apsd742H- pyrazol - 3-yl am ne for PCT/US2007/022928
4- (4- met hoxy- phenyl ) - 2H pyr agzg - 3-yl am ne, Conpound
18 was prepared. WO 2008/ 054749 PCT/ US2007/ 022928 129
Exanple 20 Preparation of Conmpound 19 0O S NH N

HZN cD H Br 5 19 Usi ng_érhe @tggd described in
Exanpl e 17 and substituti -1 H

i ndazol - 3-yl am ne p@iparation of Compound 13

4- (4- met hoxy- phenyl ) -2H pyrazol - 3-yl am ne, Conpound 19

was prepared. 10 Exanple 21 Preparation of Conpound
20 0 SNH\/ NNHNC i @

U8 (N J
H
13

Using the method described in Example 2 and substituting 3-phenyl-4,5,6,7-
tetrahydro-1H-pyrazoio[3,4-c]pyridine for 2,3-dihydro-1H-pyrrolo[3,4-c]pyridine,
Compound 13 was prepared.

Example 15
Preparation of Compound 14

14

A tube containing a stir bar was charged with a solution of Compound A
(0.050 mmol, 23 mgq), Pd2(DBA)3 (5.0 umol, 4.6 mg), and X-Phos (0.010 mmol, 4.8
mg) in dioxane (1 mL). K3PO,4(0.10 mmol, 21 mg) was added to the solution and
the resulting reaction was put under a nitrogen atmosphere. Morpholine (8.7 mg,
0.10 mmol) was added to the reacton mixture via a syringe under a N; atmosphere.
The tube put into an oil bath at 100 °C and the reaction was allowed to stir at this
temperature for about 15 hours, then cooled to room temperature. The reaction
mixture was then diluted with acetonitrile (5 mL), the resulting solution was
centrifuged for about 2 hours at a speed of about 1000 rpm, and the supernatant
was collected and concentrated in vacuo. To the resulting residue was added TFA
(0.5 mL) and the resulting solution was allowed to stand for 10 minutes, then



10

15

20

H Br 20 15 Using the nethod described in Exanple 17

and substituting 5-bronp- 1 Hindazol-3-ylam ne for
wd2qo8/0pEthoxy- phenyl ) - 2H pyrazol - 3-yl am ne, CoPgDURZN07/022928

20 was prepared. WD 2008/ 054y#p PCT/ US2007/ 022928 130

Exanpl e 22 Preparation of Conmpound 21 N O P\/ S-'

/[--NHNNH 21 5 Step 1 - Synthesis of Internedi ate

Compgound .B O N _N N H-\ B, CNN Boc B 10 A
colGHTIAIE rbpadudTh Besiita raicuh Wab murfisd sSinbieversephase
HPLG td plokideyCa g&nea-@ mmol , 0.42 ni) and

plpera2|ne 1-carboxylic acid tert-butyl ester (2.5

nmmol, 0.47 g) in dioxane (2 nL) was irradiated using

m'crovvave for 8 mnutes at a tenperature of 150 C

The solution was then cooled to roomtenperature and

concentrated in vacuo anghddipid §6ul ting resi due was

purified using flash col erm—c%ro'rmt ography on 15

silica gel (el uentPreparationcdftiGompounditdvi de

4-(3-nitro-pyridin-4-yl)-pi perqglne 1 - carboxylic

acid tert-butyl ester as ayel \d (633 ng,

quantitative yield). 1H CDCI 3) 5 8.87
(s, 1 H, 8.40 (d, J = 5. , HH)J 6.87 (d, J=60
Hz, 1 H, 3.68-3.56 (m 48

(s, 9H. The 4-(3-nitrg
-carboxylic acid tert

H), 3. .18 (m 4H),
edi n- 4-yl)) - pi perazi ne- 1
[yl esterpn633

H

15
Using the method described in Example 15 and substituting 6-methoxy-2,3-
dihydro-isoindol-1-one for morpholine, Compound 15 was prepared.

Example 17
Preparation of Compound 16
0O

ea'ne

N N
H

NH,

HsCO
16

A tube containing a stir bar was charged with a solution of 4-(4-methoxy-
phenyl)-2H-pyrazol-3-ylamine (0.10 mmol), Pdx(DBA); (5.0 umol, 4.6 mg), Xantphos
(0.010 mmol, 5.8 mg) and Compound A (0.050 mmol, 23 mqg) in dioxane (1 mL). To
the solution was then added K;PO4(0.10 mmol, 21 mg) and the reaction tube was
flushed with N, then sealed tightly. The resulting reaction was heated to 100 °C and
allowed to stir at this temperature for about 15 hours, then cooled to room
temperature. The reaction mixture was then diluted with acetonitrile (5 mL), the



20 ng) was then diluted wth MeOH EtOAc (1:1, 10 nl)
and to the resulting solution was added Pd on carbon

W@ 2088749 The resul ting reaction m xture was sPCT/D807/022928
under a hydrogen at nosphereiag roomtenperature for
about 15 hours. The reaction mxture was filtered
t hrough a pad of celite and the filtrate was

ncentr cuQ rovide
e T SO s bt G080 101 IR ionws 2t 2 gt aboyt 100 o,
an& Qlﬁé sbyébﬂata?iﬁ v?@é SdlickfecPand chbAcdrtrdted itkacdé> T The réstItmg
mass cal cul ated for fornmula Cl4H22N402 278.
re%&m@@d@ﬂé’ A £0.270l pand Mesuumgmamswaaallowed ‘to stand for
PCT/ té% 07/ 02292 1 To a lutio

1030y Hi SO %iz‘t% [‘%:P”ﬂﬁ‘gfgslﬂ‘ﬁ& wag pygfied using
5 reddise bhikse HiPLORS Bfwidﬂ mswauaa f6l. 5 mol, 0.26 ni) and
in DMV (10 nmL) was added
4- (3 anlno pyrldln 4 yI) pi perazi ne-1|-carboxylic acid
tert-butyl ester (0.78 The reaction
m xture was heated to SOquﬂpgﬁéﬁﬁomed to 5 stir at
this tenperature fpfeﬂ}gﬁbn]& Gemipourdf 1er Which tine
the reacton mixture was cooled to roomtenperature
and concentrated in vacuo. The rpgesul g crude residue
was purified using flash cs8 hr\ ography on
silica gel (eluent: et at o~ provi de
Compound B as a yellow/,sOINd. HPLC M RT= 1.40 mn,
G3S 467. 06,
observed LCVS m z 468. 05N - ep 2 - Synthesis
of Conpound 21 Using tHe nmethédd destribed in Exanple 2
and substituting Conp /- B for Conmpound A, and
2, 3-di hydro-1 Hisoi Rdal/e for 2, 3-di hydro-1
H pyrrol o[ 3,4 15 c]pyfidi ne, Conpound 21 was prepared.

Exanpl e 23 Preparatdfon of Conpound 22 0 NH\ I N
10 (N O7N N~ N 20 22 Step 1 47Synthesis of Conpound C
S~COCH N

Using the method described in Example 17 and substituting 4-(4-bromo-
phenyl)-2H-pyrazol-3-ylamine for 4-(4-methoxy-phenyl)-2H-pyrazol-3-ylamine,
Compound 17 was prepared.

15 Example 19
Preparation of Compound 18

Cl
18

Using the method described in Example 17 and substituting 4-(4-chloro-
20 phenyl)-2H-pyrazol-3-ylamine for 4-(4-methoxy-phenyl)-2H-pyrazol-3-ylamine,
Compound 18 was prepared.



N 25 C Benzotriazole (1.20 mml, 143 ng), K3P04 (1.5
mol, 0.32 g), Pd2(DBA)3 (40.0 nol, 36.6 ng), X-Phos
W@ 008@54mdl , 57 ng) and 2- brono-thiazol e-5 WO PCT/US2007/022928
2008/ 054749 PCT/ US2007/ 0229289 132 car boxylic acid
et hyl ester (1.00 nmmol, 236 ng) were |oaded into a
Schl enk tube containing a stir bar. The Schl enk tube
was capped with a rubber septum evacuated and put
under a nitrogen atnosphere. Toluene (2 nm-) was added
t hrough the septumvia a ' then the tube was
sealed with a Tefl on scre%vi_a(‘%"rgﬁg%nder a flow of
ni trogen, and put Preparatioviof Gempoandit®d C. The
reaction was heated to 100 C ang allowed to stir at

this tenperature for about «\c rs ter which
tinme, the reaction nixtureSway CW gi% room
tenperature and filtere t)?TrN)ugH-la pad of celite. The
filtrate was concenyﬂt n vacu@qmt he resul ting
resi due was purified? flash gol u chr omat ogr aphy
on silica gel (eluent: 1 ane/ E (6:1)) to

provi de 2-benzotriazol - -t hi azdl e- 4- carboxylic
acid ethyl ester as a white Bolid. 1H NVR (400 Mz,
CbCl3) S 8.57 (d, J= 8.4 H, 1 H, 814 (d, J =28.0
Hz, 1 H, 806 (s, 1 H, 7.73-7.68 (m 1 H), 7.54-7.49
(mlH) 4.46 (g, J = 7.2 H9 2 1.45 (t, J =

H) , 7.2
thi azal -4-c OXVA |
el WSt e BEER deiBen e Braiai 7 2 s TRREbomo- 14+
m@fibﬁs%rhmff@ﬁhl(ﬂfmétmyg)r@hpl )Jidrep @%ﬁ -BlyMme, GdriPound 19
was heated to reflux an ovved ostlr at this
wasdirppatdur e for about 15 hours. The reaction mixture
was then cooled to roomtenperature and |yophilized to
provi de Conpound C as an ammoni um chl oride salt. 20

Step 2 - Synt hesi s of Cormmméle’aﬁTo a sol ution of
2-benzotri azol - I\I¥I -t hi azol e- 4- car box ‘Kl ic acid (0.050
N,

mol, 14 ng), trparahirpsfi Gemposnche0 (0. 25 ol
44 L) and HATU (0.050 nmol, 19 @g) in DVF (0.5 m - )

was added 4-(2-am nophenyl z -car boxylic
acid tert-butyl ester (O. The
reaction m xture was heq{,e '?5 80"C nd 25 allowed to
stir at this tenper Hr or abouf@i}hours after
ture ool ed to room
] in va . To the

whi ch time the reacti?on

tenperature and concentr
added TEA (0.5 m-) and
allowed to stand for 10

resulting solid residue
the resulting solution
m nutes, then was concentrated in vacuo. The resulting
resi due was purified using r@Per se phase HPLC to
provi de gémij)fﬁ'édrn@%od described in Example 17 and substituting 5-bromo-
1 H-indazol-3-ylamine for 4-(4-methoxy-phenyl)-2H-pyrazol-3-ylamine, Compound

20 was prepared.
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15

20

25

30 WD 2008/ 054749 PCT/ US2007/ 022928 133 Exanple 24
Preparation of Conmpound 23 0 S H MNN N H23 5

WO n0080547i9 vi al containing a stir bar (vial 1) PGI/US2007/022928

charged with a solution of 4t3@®-

[ (2- brono-thiazol e-4-carbonyl ) - am no] - phenyl ) - pi per azi
ne-1 -carboxylic acid tert-butyl ester acid (107
prol, 50 ng) and 1,4-dio ). A second 20 niL
vial containing a stir %&9@&2) i's charged with a
sol ution of pyrazopepatatiéin ofSompbundi® 29. 1 ny) and
1,-4 dioxane (2 nL). To the solution in vial 2 is
added NaH (60% dispersion jn ne oil, 4 eq, 428
prmol, 17.2 ng). The resul $1 iopp is allowed to
stir for 15 mnutes, then )= added the solution in
vial 1. Vial 1 is sealedNnd the _nesulting reaction
inside vial 1 is heated td 100 C/and allowed to stir
at this tenperature forsgbout 18 rs. LG/ M5 anal ysis
confirmed di sappeara gf the 19 starting nmateri al
and the reaction m xtor& was concentrated in vacuo.
The resulting crude residue s diluted with

di chl oronet hane (2 nL), filtered through celite and
the filtrate was purified using flash flash col um

Stepni1 cn8ymvessivf Inermetiaté Compourel Bent : gradi ent from

mm

100% hexanes to 60% et hyl acetate in hexanes) provided
an internmediate white solld(produ?qt 1H NVMR (400 MHz,
CD3CN) 810. 35-10. 25 (br 2 1 .49-8.46 (dd, J =

8, 1.6 Hz, 1 H), 8.39-8 '8 Hz, 1 H), 8.04
(s, 1 H, 784783(d m— 1 H), 7.30-7.27
(dd, J =8, 1.6 Hz, 7257 0(td, J =8, 1.6

Hz, 1 H), 718713(th A’ Hz, 1 H),
3.70-3.63 (br t, J 4.8 Hz, 4 .91- 2.86 (m J =

4.8 Hz, 4H), 1.48 (s 9H) . The Iy terrredl ate white

solid product was diluted WIthBGC 9:1 solution of

TFA:H20 (2 nL). The resul tantBsol uti on was shaken for

25 A dodution aft 4-chlomo-Bemifrormyridire @nal mrhel, Oeia:g) triethylamine (3.0

Fole Pl g BiarRen oL CPapoMUTSAa. AV aBIas (2rgmmol, 0.47 g

in di%R8Ne (2 &Y wid iradiated using microwave for 8 minutes at a temperature of

150 °C. The solution was then cooled to room temperature and concentrated in

vacuo and the resulting residue was purified using flash column chromatography on

silica gel (eluent: ethyl acetate) to provide 4-(3-nitro-pyridin-4-yl)-piperazine-1-

carboxylic acid tert-butyl ester as a yellow solid (633 mg, quantitative yield). 'H NMR
(400 MHz, CDClI3) 6 8.87 (s, 1H), 8.40 (d, J= 5.6 Hz, 1H), 6.87 (d, J=6.0 Hz, 1H),
3.68-3.56 (m, 4H), 3.32-3.18 (m, 4H), 1.48 (s, 9H).

The 4-(3-nitro-pyridin-4-yl)-piperazine-1-carboxylic acid tert-butyl ester (633

mg) was then diluted with MeOH/EtOAc (1:1, 10 mL) and to the resulting solution
was added Pd on carbon (5% Pd). The resulting reaction mixture was stirred under

a hydrogen atmosphere at room temperature for about 15 hours. The reaction

mixture was filtered through a pad of celite and the filtrate was concentrated in

vacuo to provide 4-(3-amino-pyridin-4-yl)-piperazine-1-carboxylic acid tert-butyl

ester as a solid form. HPLC-MS RT= 1.10 min, mass calculated for formula
C14H22N402 278.17, observed LCMS m/z 279.28 (M+H)



10

15

20

25

aqueous HCO (1 M to provide Conmpound 23 as a

di hydrochl oride salt (15.43 ng). WO 2008/ 054749
wEANBNSZ@D7/ 022928 134 The followi ng il ustrarCwEs2007/022928

conpounds of the invention wege prepared using this

met hod with appropriate reactants: LCMS HPLC No.

Structure M+ MStR mz N-1ly 118 NH 366.21 1.74 -

&y Tord 39utioh 82 BoRohtAle dgapnlle o {16 radis0Ne o). M-
diiddProfy€titaninéq1.8\nhol00.26 mL) and HATU (0.78 mmol, 0.30 g) in DMF
(10 mL) was added 4-(3-amino-pyridin-4-yl)-piperazine-1-carboxylic acid tert-butyl
ester (0.78 mmol, 0.22 g). The reaction mixture was heated to 80 °C and allowed to
stir at this temperature for about 15 hours, after which time the reacton mixture was
cooled to room temperature and concentrated in vacuo. The resulting crude residue
was purified using flash column chromatography on silica gel (eluent: ethyl acetate)
to provide Compound B as a yellow solid. HPLC-MS RT= 1.40 min, mass calculated
for formula C1gH22BrNsO3S 467.06, observed LCMS m/z 468.05 (M+H).

Step 2 — Synthesis of Compound 21

Using the method described in Example 2 and substituting Compound B for
Compound A, and 2,3-dihydro-1H-isoindole for 2,3-dihydro-1H-pyrrolo[3,4-
c]pyridine, Compound 21 was prepared.

Example 23
Preparation of Compound 22

A0
>=N  H
By )

22
Step 1 — Synthesis of Compound C
§”X,—~COOH
N

=N
\
N

C
Benzotriazole (1.20 mmol, 143 mg), K3PO4 (1.5 mmol, 0.32 g), Pdx(DBA);
(40.0 umol, 36.6 mg), X-Phos (0.12 mmol, 57 mg) and 2-bromo-thiazole-5-
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>=N H 33 3 0 N (N 469.22 1.92 F H WD 2008/ 054749
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carboxylic acid ethyl ester (1.00 mmol, 236 mg) were loaded into a Schlenk tube
containing a stir bar. The Schlenk tube was capped with a rubber septum,
evacuated and put under a nitrogen atmosphere. Toluene (2 mL) was added
through the septum via a syringe, then the tube was sealed with a Teflon screw cap
under a flow of nitrogen, and put into an oil bath at 100 °C. The reaction was
heated to 100 °C and allowed to stir at this temperature for about 15 hours, after
which time, the reaction mixture was cooled to room temperature and filtered
through a pad of celite. The filtrate was concentrated in vacuo and the resulting
residue was purified using flash column chromatography on silica gel (eluent:
Hexane/EtOAc (6:1)) to provide 2-benzotriazol-1-yl-thiazole-4-carboxylic acid ethyl
ester as a white solid. '"H NMR (400 MHz, CDCls)  8.57 (d, J= 8.4 Hz, 1H), 8.14 (d,
J=28.0 Hz, 1H), 8.06 (s, 1H), 7.73-7.68 (m, 1H), 7.54-7.49 (m, 1H), 4.46 (q, J=7.2
Hz, 2H), 1.45 (t, J=7.2 Hz, 3H).

2-benzotriazol-1-yl-thiazole-4-carboxylic acid ethyl ester was diluted with
concentrated aqueous hydrochloric acid and the resulting solution was heated to
reflux and allowed to stir at this temperature for about 15 hours. The reaction
mixture was then cooled to room temperature and lyophilized to provide Compound
C as an ammonium chloride salt.

Step 2 — Synthesis of Compound 22

To a solution of 2-benzotriazol-1-yl-thiazole-4-carboxylic acid (0.050 mmol,
14 mg), N,N-diisopropylethylamine (0.25 mmol, 44 uL) and HATU (0.050 mmol, 19
mg) in DMF (0.5 mL) was added 4-(2-aminophenyl)-piperazine-1-carboxylic acid
tert-butyl ester (0.10 mmol, 28 mg). The reaction mixture was heated to 80 °C and
allowed to stir at this temperature for about 15 hours, after which time the reaction
mixture was cooled to room temperature and concentrated in vacuo. To the
resulting solid residue was added TFA (0.5 mL) and the resulting solution was
allowed to stand for 10 minutes, then was concentrated in vacuo. The resulting
residue was purified using reverse phase HPLC to provide Compound 22.
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Exanple 25 Preparation of Conmpound 24 O S H NONNH
24 5 Using the nethod described in Exanple 24 and

wQaiess47we i ng i ndazol e for pyrazol e, ConpoundPQEUSES7/022928
prepared as a di hydrochl ori dedgalt. Exanple 26
Preparation of Conpound 25 O S }-NHNN (N 10 H 25
Usi ng the nethod described in Exanple 24 and

substituting imdazole f% ﬁﬂéégl e, Conpound 25 was

prepared as a di hydrochl 15 Exanpl e 27

Preparation of Conp ation ¢P Compound\R31 NN CH3 26
WO 2008/ 054749 PCT/U 007/ 0229 8 137 Usi ng the nethod

descri bed in Exanple 24 an t =eXi ng 2-net hyl -6, 7-
di hydr o- 5H pyrrol of 3, 4- d hydr ochi ori de
for pyrazole, Conpound 26 re red as a

di hydrochi ori de salt. N\N

&

23

In 20 mL vial containing a stir bar (vial 1) is charged with a solution of 4-{2-
[(2-bromo-thiazole-4-carbonyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-butyl
ester acid (107 ymol, 50 mg) and 1,4-dioxane (1 mL). A second 20 mL vial
containing a stir bar (vial 2) is charged with a solution of pyrazole (4 eq, 428 umol,
29.1 mg) and 1,-4 dioxane (2 mL). To the solution in vial 2 is added NaH (60%
dispersion in mineral oil, 4 eq, 428 umol, 17.2 mg). The resulting reaction is allowed
to stir for 15 minutes, then is added to the solution in vial 1. Vial 1 is sealed and the
resulting reaction inside vial 1 is heated to 100" C and allowed to stir at this
temperature for about 18 hours. LC/MS analysis confirmed disappearance of the
starting material and the reaction mixture was concentrated in vacuo. The resulting
crude residue was diluted with dichloromethane (2 mL), filtered through celite and
the filtrate was purified using flash flash column chromatography on silica gel
(eluent: gradient from 100% hexanes to 60% ethyl acetate in hexanes) provided an
intermediate white solid product. 'H NMR (400 MHz, CDsCN) § 10.35-10.25 (br s,
1H), 8.49-8.46 (dd, J= 8, 1.6 Hz, 1H), 8.39-8.37 (d, J= 2.8 Hz, 1H), 8.04 (s, 1H),
7.84-7.83 (d, J= 1.6 Hz, 1H), 7.30-7.27 (dd, J=8, 1.6 Hz, 1H), 7.25-7.20 (td, J = 8,
1.6 Hz, 1H), 7.18-7.13 (td, J= 8, 1.6 Hz, 1H), 3.70-3.63 (br t, J = 4.8 Hz, 4H), 2.91-
2.86 (m, J=4.8 Hz, 4H), 1.48 (s, 9H). The intermediate white solid product was
diluted with a 9:1 solution of TFA:H20O (2 mL). The resultant solution was shaken for
2 hours at room temperature and the reaction mixture was concentrated in vacuo.
The resulting residue was purified using reverse-phase HPLC and lyophilized with
aqueous HCI (1 M) to provide Compound 23 as a dihydrochloride salt (15.43 mg).
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\'CN NN N<N ~H ~, SN CF3 30 A2 nL
won@soseaye vial was charged with a sol uti on of PCT/US2007/022928
4-{2-[(2-brono- 136

t hi azol e- 4- car bonyl ) - am no] - phenyl } - pi per azi ne- 1-car bo
xylic acid tert-butyl ester 15 (107 pnol, 50 ng) in
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wi th aqueous HCI to provide qupound 30 as a
di hydrochloride salt (53,34 . 25 LCVB data and HPLC
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Using the method described in Example 24 and substituting imidazole for
pyrazole, Compound 25 was prepared as a dihydrochloride sait.

Example 27
Preparation of Compound 26

26
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4 427.23 3.72 5 456.29 4.37 6 424.28 2.93 7 396. 29
3.27 8 406.26 4.13 9 410.29 2.36 10 466.26 3.91 11
wWa 2088564749 11 12 420.27 4.21 13 486.22 3. 82 RAI/BIN02622928

3.28 15 450.12 3.72 16 476932 3.75 17 524.26 4.11
18 480.32 4.05 19 498.22 3.84 20 498.25 3.81 21
407.28 2.70 22 406.21 3.48 23 355.33 3.20 24 405.28

o Disiricr hesmalnodzisseibad i EXamhle 23 ans SLshnEing Zimethyl-6,7-
dlh?@ré Qﬁfﬁﬂ?él@%z@%%( rH@hr%Odlﬁgéro%ﬁIo?ndﬁffor ﬁﬁraﬂél@ @d?ﬁbodﬂﬁ 26 was

not avail anpl e Preparati on” of Conpound
prefmaredal a dihydrochloride salt.

Example 28
Preparation of Compound 27

27
A 20 mL vial containing a stir bar was charged with 4-{2-[(2-bromo-thiazole-4-
carbonyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester (107 umol, 50
mg), Pd>(DBA); (0.05 eq, 5.4 umol, 4.9 mg), Xant-Phos (0.1 eq, 10.7 ymol, 6.2 mg),
KsPO4 (2 eq, 214 umol, 45.5 mg), 3-aminoindazole (2 eq, 214 umol, 28.5 mg) and
toluene (3 mL). The vial was flushed with argon, capped and sealed and then put in
an oil bath at 140 °C. The reaction was then allowed to stir at this temperature for
about 18 hours. LC/MS confirms the presence of 2 products. The reaction mixture
was concentrated in vacuo and the resulting residue was diluted with
dichloromethane (2 mL) and filtered through celite. The filtrate was then purified
using reverse-phase HPLC and the 2 separated products were characterized using
LC/MS (the first product had a retention time = 5.76 min, and m+1=520.24; the
second product has a retention time = 5.99 minutes, and m+1=520.35). The second
product was diluted with a 9:1 mixture of TFA:H,O (2 mL) and the resulting solution
was shaken for 2 hours at room temperature. The reaction mixture was
concentrated in vacuo and the resulting residue was purified using reverse-phase
HPLC and lyophilized with aqueous HCI (1M) to provide Compound 27 as a
dihydrochloride salt.
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t hi azol e- 4- car bonyl ) - am no] - phenyl } - pi per azi ne-1-car bo
xylic acid tert-butyl ester aci d (conpound B )and
6- met hoxy- 2, 3-di hydro-is )nc lE,ZQne Compound 45 was
prepared as a di hydrochl gesart. 15 Exanple 33
Preparation of Conpgéﬂy}aﬁgn dPCompound 28} =N N H ~N N
H2ZN H 43 Using the nmethod described in Exanple 24 and
substituting 4-{3-[(2-Bronmp- 20
t hi azol e- 4- car bonyl ) - am no] - pygi di n 4 yl }-1- Boc- pi pera

zine for 4-{2-[(2-brono-
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i ndazol e, Conpound 43 Mal prepar as a
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PCT/ US2007/ 022928 142 g the nme procedure and
the appropriate reacta the fdllowing conpounds
wer e prepared. No. Structurezgs HPLC nmz MStR MH N
OH

Using the method described in Example 24 and substituting 4-{3-[(2-Bromo-

thiazole-4-carbonyl)-amino]-pyridin-4-yl}-1-Boc-piperazine for 4-{2-[(2-bromo-
thiazole-4-carbonyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester acid
and indazole for pyrazole, Compound 28 was prepared as a dihydrochloride salt.

Example 30
Preparation of Compound 29

A 20 mL vial containing a stir bar (vial 1) was charged with a solution of 4-{2-
[(2-bromo-thiazole-4-carbonyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-butyl
ester acid (321 ymol, 150 mg). To this is added 2 mL 1,4-dioxane. A second 20 mL
vial containing a stir bar (vial 2) was charged with a solution of indazole (3 eq, 963
pgmol, 114 mg) and 4 mL 1,4-dioxane. To the solution in vial 2 was then added NaH
(60% dispersion in mineral oil, 3 eq, 963 umol, 38.5 mg). The resulting reaction was
allowed to stir at room temperature for about 15 minutes, then the reaction mixture
was added to the solution in vial 1. Vial 1 was then sealed, placed in an oil bath at
100 °C and the reaction mixture was allowed to stir at this temperature for about 5
hours. The reaction mixture was then concentrated in vacuo and the resulting
residue was diluted with dichloromethane (2 mL) and filtered through celite. The
resulting residue was purified using flash column chromatography on silica gel
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(eluent: gradient from 100% hexanes to 70% ethyl acetate in hexanes) provided a
product which was collected and diluted with a 9:1 mixture of TFA:H>O (3 mL) and
the resulting solution was allowed to stir for 2 hours at room temperature.
concentrated in vacuo and the resulting residue was purified by reverse-phase
HPLC and shown to contain two products. The first product has a retention time of
3.73 minutes with a visible mass of m+1=405.23. This product was lyophilized with
aqueous HCI to provide Compound 29 as a dihydrochloride salt (12.45 mg).

Example 31
Preparation of Compound 30
0

RN

YS

CF3

/
N

30

A 2 mL microwave vial was charged with a solution of 4-{2-[(2-bromo-
thiazole-4-carbonyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester
(107 umol, 50 mg) in acetonitrile (2 mL). To this solution was added a solution of 1-
(5-Trifluoromethyl-[1,3,4]thiadiazol-2-yl)-piperazine (160 umol, 38 mg) in DIEA (160
pmol, 28 pL) and the resulting reaction was microwaved at 180° C for about 15
minutes. The reaction mixture was then concentrated in vacuo and the resulting
residue was diluted with a 9:1 mixture of TFA:H,O (2 mL) and the resulting solution
was shaken for about 2 hours at room temperature. The reaction mixture was then
concentrated in vacuo and the resulting residue was purified using reverse-phase
HPLC and lyophilized with aqueous HCIto provide Compound 30 as a
dihydrochloride salt (53.34 mg).

LCMS data and HPLC retention times for lllustrative Anilinopiperazine
Derivatives are provided in the table below, wherein the compound numbers in
Table 1 correspond to the compound numbering in the specification.
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Compound | Observed LCMS HPLC-MS
m/z (M+H) retention time (min)
1 407.28 2.56
2 480.33 4.06
3 420.40 4.24
4 427.23 3.72
5 456.29 4.37
6 424.28 2.93
7 396.29 3.27
8 406.26 4.13
9 410.29 2.36
10 466.26 3.91
11 426.26 4.11
12 420.27 4.21
13 486.22 3.82
14 374.25 3.28
15 450.12 3.72
16 476.32 3.75
17 524.26 4.11
18 480.32 4.05
19 498.22 3.84
20 498.25 3.81
21 407.28 2.70
22 406.21 3.48
23 355.33 3.20
24 405.28 3.89
25 355.27 2.31
26 422.27 3.28
27 420.10 3.45
28 406.12 2.31
29 405.23 3.73
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30 525.21 3.85
31 487.5 NA

NA = not available

Example 32
5 Preparation of Compound 45

—N
SMN ,g//?
o /N H
N

HaCO
45

Using the method described in Example 24 and substituting 4-{3-[(2-Bromo-
10 thiazole-4-carbonyl)-amino]-pyridin-4-yl}-1-Boc-piperazine for 4-{2-[(2-bromo-
thiazole-4-carbonyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester acid
( compound B )and 6-methoxy-2,3-dihydro-isoindol-1-one, Compound 45 was
prepared as a dihydrochloride salt.

15 Example 33
Preparation of Compound 43

0
b »

Using the method described in Example 24 and substituting 4-{3-[(2-Bromo-
20 thiazole-4-carbonyl)-amino]-pyridin-4-yl}-1-Boc-piperazine for 4-{2-[(2-bromo-
thiazole-4-carbonyl)-amino}-phenyl}-piperazine-1-carboxylic acid tert-butyl ester acid
and 3-amino indazole, Compound 43 was prepared as a trihydrochloride salt.
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Using the same procedure and the appropriate reactants, the following
compounds were prepared.
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wWoooRI02639 HN \ / 494.1 0.64 HN-/-- HC WO 2008/ PEHUED07/022928

PCT/ US2007/ 022928 - 147 1NN HN{B -N 287 \ 457.1 0.81 N)

HE-/ Exanple 34 Preparation of internedi ate conpound

34C S/ ,s ,~SI\C]—|"SO&Br NH | / -OINH 5

34A 34B 34 +o +on

2- Met hyl -[5- et hyl sul f anylo gcid (250ng,

1.37mmol )| in 12nm (1W hanol) m xt ure|was

added 2. §4nmi® of yI s )idi‘3¢bmet hA

Reacti on |was stir| ed* for 1.5 Sol vent was 10

renmoved tlo yield 84A

(2- Met hyl=5=methylsutfanyt=tbenzorc facid methyl—est er)

——

as yellqgw oil which was QsgS gs iNs i n subsequent
N” N =
step. 187 "D | 4s00 0.62
~ N
HoN HNJ

N HN— N
188 0 / B @ 452.1 0.88
0

o]

fhﬁ
190 —< §: {) 495.1 0.92

o]
& *}]ﬁ {)
191 539.2 0.93

J\}]{ \
192 o—< ?i' \ 7| 5212 1.00
O

HN

N7N =N
196 |, ""p 557.2 0.97
el

NJ\\N HN \‘N
. 7 | 5062 0.65

197 0

0 S O
NQ‘( =N
{§5 )
198 o - 7| 5342 0.86




Into solution of 34A (1.034g,

carbon tetrachl ori de was

W@ 200885g49 3. 85mmol ) and benzoyl
0. 19mmol ) .
for 6 hours.
removed via filtration.

(WE-W-UR PN

5. 27mmol )

in 15 nL of

added N-Bronobsucci ni m de

per oxi de (46. 6BOMUS2007/022928
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Exanpl e 37 Preparation of Internediate Conpound 37A
\NM O ~~-N~NO Br ~-NO _N\ I 20 37A To a

W@ eloas4om of 2- br ono- 4- car bonet hoxyt hi azol e ( 1PGI/y$2007/022928
6.78 nmmol) in dioxane (80 nmLj4at room tenperature was
added 1 -nethyl - 2-benzi m dazolone (1.0 g, 6.78 muol)
foll owed by Cul (0.13 g 0.68 mml) KZCCB (1.0 g,

7.47 nmmol ) —transs |\|, fet l@yr bybl ohexafe \G. 2
1.35 nmol|). The mxtur\se,p 0

vacuum an
C. The m
rt, and o
2008/ 0547

d filled
xt ufe wag
oncent r at
49 PCT/ US

irred fo
ed under r@ ced
52007/ 02292 149

1
§ed undery 25 housge
"§| ﬂN@ and heated tol|90

hdrs, [codBid
pressule.
crude product

0
\D
\as

purified osing ftash chromatography using a 2071
m xture of CH2CI2/MeOH to provide 1.8 g (92% vyi el d)

of the title conpound as Exaraple 8hite solid. LC M
[ MFH = 290.2; 98%purity. 5 Exanple 38 Preparatlon of
| nt er nedi at e @dﬁe@men@émt@me@ﬁte eIMROMNG3ACN O - N
-N\ \ I 37A 38A To a solution of compound 37A (0.18

g, 0.59 mmol) in THE (1.5 nL) at 0 C 10 was added

dropvp se a 1M solutiogp of LiOH (1.18 The
-8 bing reacti ~al | owed te ,0 room
t rature and a d tostit for h urs—Tie
pressure and

m xture was concentrated under reduCe

taken up in H20 (23%M.). The mixture W8s treated with 3¢
concentrated HCl until pH = 4 was attained. The

m xture was concentrated under reduced pressure to

pr ointdea salutianuofi2-38thy05-hietbylsGR&0ylibeinddic ddid §26Gmg, 1.37mmol)

in géf?‘i%eC1Z§é’lég?“\g2'|@%?@%§‘%ﬂe%géteé)é‘ryt 42‘55"9 t9f Exanpl e
(Tr%%ethylaIyI)dlazomethane. Reaction was stirred for 1.5 hours. Solvent was
removed to yield 34A (2-Methyl-5-methylsulfanyl-benzoic acid methyl ester) as
yellow oil which was used as is in subsequent step.

Into solution of 34A (1.034g, 5.27mmol) in 15 mL of carbon tetrachloride was
added N-Bromosuccinimide (0.685g, 3.85mmol) and benzoyl peroxide (46.63mg,
0.19mmol). The reaction mixture was refluxed at 80 °C for 6 hours. Mixture was
cooled and precipitate removed via filtration. Organic layer collected was
concentrated under vacuo. Resulting crude compound 34B was dissolved in 7N
NHjz in methanol (20mL) and heated to 85 °C in a sealed vessel for about 15 hours.
Solvent was removed and crude was purified on flash silica column using ethyl
acetate/hexane solvent system to provide 158 mg of compound 34A as a white
powder. NMR (H') § 2.51(3H), 4.30(2 H), 7.45-7.47(m,3H).

Example 35
Preparation of intermediate compound 35A
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Preparation of Internedi ate Conpound 39A 20 S OEt S

CEt NNO _: ri \NBr 0 39A To a pressure tube
w@ebasged4ni t h 2- br ono- 4- car boet hoxyt hi azol e ( 2P&I/4$2007/022928

10.6 mol) and a stir bar wpgg added

6- net hoxyi soi ndolin-1 -one (2.1 g, 12.7 mol ), 25

KSPO4 (4.9 g, 23.3 mmmol ), Pd2(dba)3 (O 58 g, 0.64

nmol ), Xant - Phos (053(5%% 1.1 nmol). me (20 )

was added and N2 wa bbled thru the s ion for 10

WD 2008/ 054749 PCT/ US2007/ 022928 150 min before the

vessel was capped. The m xture stirred at 105 C for
12hTarsolution ofmmwncb%@ (40mag, mmmmoumsfmwmw.aromethane

wa%?dfjdf% :g%ﬁlo%epq?ﬁ%q'/g %éﬁ?ﬁﬁé 5‘#2}@ O_% e reac ion was

sti¢6d @ FSdra t@ApeRfefe fof SHuLRE, rrhe&éaémramameawg thgHl€boled in an
hi gh vacuum " The crude product was purified 5 using

I g
icefbatb langithe secigitaledyfoused was rgmaviednia flltltarttoaHZ’dlezflltrated was

B TS A T
in 9&38{9dl@rprb)hde @&%A%ﬁ’kﬁﬁﬁé@%éﬂ‘vxﬁ%ﬁob%ﬁh@? Uﬁﬁ(ﬁitlon
Compound 40A O N 4 39A 40A

NMR o caidalindipate a aﬁftaot:&ﬁ%ida makgmno e %Wtng 84ppmmmol )
in THF/ MeOH H20 15 (2:2:1;12.5 nL total) at room
tenperature was added Li OHH20 (97 ng, 2.3 nmol) in

one portion. The resul ti rExgsApld 86N was stirred at 40
C for 12, cooled to rt, an concentrat ed under

reduced pr essfireparatienof intermediate eompeadnd 88An up in
H20 (20 nl) and was t%eat ed with con&entrat ed HC
until pH 3 wascattain The m xtures” was c centrat ed

under reduced” pr F" 758 % yi el d)
of 20 conpound 4 a-pdi'e white solTd Nﬁs used
wi thout further pungfication. M 36A

Using the method described in Example 35, compound 35A was converted to
compound 36A.

Example 37
Preparation of Intermediate Compound 37A

37A
To a solution of 2-bromo-4-carbomethoxythiazole (1.5 g, 6.78 mmol) in
dioxane (80 mL) at room temperature was added 1-methyl-2-benzimidazolone (1.0
g, 6.78 mmol) followed by Cul (0.13 g, 0.68 mmol), K-CO3 (1.0 g, 7.47 mmol), trans-
N, N-dimethylcyclohexane (0.21 mL, 1.35 mmol). The mixture was degassed under
house vacuum and filled with N, six times and heated to 90 °C. The mixture was
stirred for 12 hours, cooled to rt, and concentrated under reduced pressure. The
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[ MtH = 290.9 Exanple 41 Preparation of Internedi ate

Conpound 41A N N 02N 02N N CI 25 NBoc 41A WO
wWQOB8NHH4¥49 PCT/ US2007/ 022928 151 To a sol ut PONUSL007/022928

4-chloro-3-nitropyridine (2.4, 12.5 mml) in dioxane

(25 L) was added DI PEA (3.2 niL, 18.7 mmol) foll owed

by Boc-honopi perazine (3.0 g, 15.0 mmol). The

creEprohupEv BUHtE VB Tshchfaficbtdpfiunh et Hidure of

CHWM@@%pMI’dé i '8%1@32919 é@)eéf thattitleadnipdirid&Ban 4ff-white

L) vﬁh%’ the | ayers were separated.
somué_GfMﬁeH\dﬂ;H] Fe%&@rZ o@uritact ed with CH2Cl 2 (2 x 15
m.) and the organic |ayers were conbined. The organic
| ayer was washed with brine (1 x 4 nL), dried

(Na2SO4), filtered, and Exdfipk 88ted under reduced
pressure. The cr ude pr oduc urified using flash

chr onmat ogr aph?re@aragoraosmtqrnnﬂdda&@ompoanﬂéﬂﬂ MeCH as
eluent to provide 3.7g 10 (93%yield) of conmpound 41 A
as a yellow solid. LCGM5 [MH = 323.2; 98% purity.

Exanpl e 42 Preparati ghyef |nternediate Co ndSOH
42A-42D 159 nt te conpounds 42A-@2D, s% n
the table b Nver prepared by reaQ\\l ~Nhe 0o

i ndi cat eel—nhl ro derivatives with theN ndi cat ed ani nes
according to he met hod described in B&anyl e 41.
Chloro 1. Ykeld (%9 derivative Am ne Rgoduct 2. LG M

MiH N 02N FICNBge ~-/ CN) 1.98 02N
38A

To a solution of compound 37A (0.18 g, 0.59 mmol) in THF (1.5 mL) at 0 °C
was added dropwise a 1M solution of LiOH (1.18 mL). The resulting reaction was
allowed to warm to room temperature and allowed to stir for 12 hours. The mixture
was concentrated under reduced pressure and taken up in H>O (2 mL). The mixture
was treated with concentrated HCI until pH = 4 was attained. The mixture was
concentrated under reduced pressure to provide compound 38A (0.15 g, 92% yield)
as an orange solid which was used without further purification. LC-MS [M+H] =
276.2; 96% purity

Example 39
Preparation of Intermediate Compound 39A

OEt
0 )S:\§_<
NN O

SMOEt
Br/‘Q N O o)

39A
To a pressure tube charged with 2-bromo-4-carboethoxythiazole (2.5 g, 10.6
mmol) and a stir bar was added 6-methoxyisoindolin-1-one (2.1 g, 12.7 mmol),
KsPO4 (4.9 g, 23.3 mmol), Pdx(dba); (0.58 g, 0.64 mmol), Xant-Phos (0.62g, 1.1
mmol). Dioxane (20 mL) was added and N, was bubbled thru the solution for 10
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Boc 2. 309.2 C 42A N NBoc 02N |1 N 1.80 02N/ HN

> ~NSCC 2.309.2 G ~/ 42B F F I~ 02N (, HNN Boc (N
wa208/0502N 2. 326.1 C 42C WO 2008/ 054749 PCT/US2007/022928

PCT/ US2007/ 022928 152 CN 2{gg\N 1.98 HN NBoc 02N /

~--~) 2.333.2 C1 42D Exanple 43 Preparation of

I nt ermedi ate Conpound 43A 02N H2ZN N N 5 C NBoc C

i85 i 54 B i, 4 B GRBRSa(104 2608 anc v
codleane ﬁ"!atTﬂéE‘mmareaﬂrdg¢|It§f’éd:1¢Vrt§3a(pthomeluté' Rddvegs vashed with
m xture was degassed and filled with N2 and finally

CHaCiMeRH (20:1:00%)10 mhp Theresuting §ltrate wasconsentratedunder

refooP BRI RPE A0S DBR yRCL O T B Slige mBliRint Blrified
us?\@&la‘éﬁ&ﬁh@&nmdd?aéﬁ\,ﬁuémw dradftht Grbni CH%O& t%%‘ﬂ@)c Oﬁcwﬁcetone to

resul t ant | trate was concentrated under reduce

prqwdﬁsadr@(%m yigldreticampeund 89Aras/abrewn soligr bCMS [B+H] =

(99% d) of conpound 43A as a yell ow sem solid.
40@8 %@WM’&}’ = 293.2; 87% purity. This material was

used wi thout further 15 purification.

Example 40
Preparation of Intermediate Compound 40A

OH

OEt SN\

o SN QI
N);T}_<O Nmo

39A 40A

To a solution of the compound 39A (0.67 g, 2.1 mmol) in THF/MeOH/H,O
(2:2:1;12.5 mL total) at room temperature was added LiOHH,O (97 mg, 2.3 mmol)
in one portion. The resulting solution was stirred at 40 °C for 12, cooled to rt, and
concentrated under reduced pressure. The crude material and taken up in H,O (20
mL) and was treated with concentrated HCI until pH 3 was attained. The mixture
was concentrated under reduced pressure to provide 0.58 g (95 % vyield) of
compound 40A a pale white solid which was used without further purification. MS
[M+H] =290.9

Example 41
Preparation of Intermediate Compound 41A
N

N Q
| |
OoN
ogwj\g 2
Ci [
NBoc




10

15

Exanpl e 44 Preparation of Internedi ate Conpounds
44A- 44C 20 Foll owi ng the net hod described in Exanpl e

W@ 3080k349 ndi cated nitro derivatives were CONRET/USIHOT/R2928
the correspondi ng am no deriystives 44A-44C. WD
2008/ 054749 PCT/ US2007/ 022928 153 Nitro derivati ve
Product 1. Yield (%9 2. LCGMS MWH NN H2N | 02N (

! Sl bbb Rl o BN mo%mf 25

) i DFASS RATg T Pposs g hehoneprspe 100

15808mMol). Bblee resultimy mivureowas stistedaé 130 o&bfqmdlzmbwsmooled to n,

anq Ganchied stoRase JHiaar s ds RriAgh Heffeh Yt/ &q

Nai-@d)&(@ﬁ\ﬂ?ﬁna@ﬂg(ﬁg(@ 19 afﬁﬁl)theTéyéré vefb Isepardtedt tl'g@taqueous

heat ed C, stirred mn, and was cool e
layet wa:sreedrra@taesi with Gfﬂz&lm@ex \Aésmt) ane thedorganisuighiees waie egmbined.

ThEBrbafic et WaRashed with brine (1 x 4 mL), dried (Na;SOx), filtered, and
concentrated under reduced pressure. The crude product was purified using flash

chromatography using a 50:1 mixture of CH.Clo/MeOH as eluent to provide 3.7g
(93% yield) of compound 41A as a yellow solid. LC-MS [M+H] = 323.2; 98% purity.

Example 42
Preparation of intermediate Compounds 42A-42D

Intermediate compounds 42A-42D, shown in the table below, were prepared
by reacting the indicated chloro derivatives with the indicated amines according to
the method described in Example 41.

1. Yield (%)
Chloro .
derivative Amine Product 2. LC-MS
(M+H)
N
|\
|N\ OoN N/ 1 08
P HN  NBoc ) '
OaN I —/ v 2.309.2
|
42A
N
N @
| /—NBoc °2”J/\Ng 1. 80
3
o Y | PN (e 2.309.2
cl 42B
.
F
/N OaN 1. 94
HN NBoc (N]
OoN — N 2. 326.1
cl 42C
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10 washed with the EtOH (2 x 5 nL) and CH2Cl12 (2 x 5
m.). The resultant filtrate was concentrated under
wo edaoed4pr essure and pl aced under hi gh vacuunP€DUS2007/022928
provide 0.46 g (99%yvyield) pd2 conpound 45A as a
yellow sem solid. LCGM [MrH = 303.2; 99%purity.
This material was used without further purification.

\m 2’\{\0/{\E/I_I/In nf"l'lll(")f\f\‘llf")’)n’)o 1 A /o | o A6
VAVAUJ EAVEV L o i BV T

JITm\go L LA QI pl o =U
Pr eppr at i onColf Intermsdl at 4 Conpou 46A IN\ p NI \
H2N | Br N S [H N C NBod C NBg 43A|46A To
sol ufion m)oH NBed -1 9, 5 mol )l in (10
m.) /vaé IN, N-\dii/sopr gpy| et hy[ i ne (|2. 72n433.25. 4
ol Ad HATU 229, 5.6 |mmol ) in®DMF (|10 nl) was
addefl ani | i & (1.5 9, 5.2 mmol) f4q2pn Prepdrative
Exanple 10.__Thel reaction mxture was stirred at room

tenperature for 72 h and then concentrated in 10
vacuo. The crude residue s_tak up in EtQAc (50 ni)
and sat. aq NaHCO3 (2 m_Med The | ayers were
separ at ed andP?éWar@f@ﬁBf mtéﬁﬂﬁlat@@oi@ébﬁé 48A h sat.
aq. NaHCO3 (1 nm.) and brine The

organi c | ayer vvas dried (I\Ia2804) flltered and
concentrated under rgduced pressure. Thﬁ crude pr oduct

was purified u5|n pr‘e arative thin-|

chr omat ogr aphy 40: 1 m xture o CH2Cl 2/ MeCH
as eluent to pr de 1.9 g (75% yi B2N) ¥f conpound 46A
as a light vyellow d as the etltle ound. LC M5

[ MtH] = 483. 2; 890/({ pumty Exanpl e 47 (Er.:garatl on of

I nt er medi at e Conpou B4dA-47C 20 Fol gyg the

met hod described in Exanple 46, utilizi ngh
2- brono-t hi azol e- 4- 4tArboxyl i ¢ aci d and3fhe indi cat ed

2008 oAU RAEH DGy Y8435 0. L67 g Th e QFfERACY 1 100

miBrardosi témpetatile was added 5% Pd/C (1.2 g). The resulting mixture was
degassed and filled with N> and finally with Hz (balloon). The mixture was stirred for
12h at room temperature and was purged to N>. The reaction mixture was filtered
through a pad of Celite which was washed with the MeOH/EtOAc (1:1; 3 x 25 mL).
The resultant filtrate was concentrated under reduced pressure and placed under
high vacuum to provide 3.2 g (99% yield) of compound 43A as a yellow semisolid.
LC-MS [M+H] = 293.2; 87% purity. This material was used without further
purification.

Example 44
Preparation of Intermediate Compounds 44A-44C

Following the method described in Example 43, the indicated nitro derivatives
were converted to the corresponding amino derivatives 44A-44C.



10

(M) ONNHZN\ Br~/s HN 1.63 (NN) C) 2. 470.3

Boc 47A O |

N NHZNI/ Br
wWQ2008/P4789 47B F F OBr_/NH1l 67

SAH N 1.35 N C1 C oc NBoc
~~S N H2Ne(™MyS1007/022928

2. 470.3 B 47C Exanple 48 fx®parati on of

I nt er redi ate Conpound 48A H O=N/

5 48A Conpound

48A was prepared using the nmethod described in US

Pat ent

49A

>

Dl 1 aad 2~ [ NI P2 [oYaYalwiaYalwisYaXeXo) vz anal o A0 .10
TulrrovaclttT Ul TNU . y4A\VAV N I BAVAV N iy apv iy e u\allpl O = J LU
Prepgration of Inte¢rmedi ate Conpound| 49A H,. N = ~N ~t
andensative | PCT/ USraduch22928| 154 KIRISHIAL 49/
was frepared using|the nethod descriped.ikC MY t
Ng | /\
HoN
oa A 1.98
N
() i 2.309.2
o 44A
Ny | /\
> o 1,
ozuijJ s 80
3 NBoc 2.309.2
NBoc
44B
13
F /@
N 1.94
i )
[onc N 2.326.1
44C
Example 45

Preparation of Intermediate Compound 45A

O,N

CN CN
HoN
) N
. )
Boc goc
42D 45A

To a mixture of compound 42D (0.5 g, 1.5 mmol) in THF (15 mL) at room

temperature was added ammonium formate (0.95 g, 15.1 mmol) followed by 10%
Pd/C (50 mg). The resulting mixture heated to 65 °C, stirred for 30 min, and was

cooled to rt. The reaction mixture was filtered through a pad of Celite which was

washed with the EtOH (2 x 5 mL) and CH.Cl> (2 x 5 mL). The resultant filtrate was

concentrated under reduced pressure and placed under high vacuum to provide

0.46 g (99% yield) of compound 45A as a yellow semisolid. LC-MS [M+H] = 303.2;

99% purity. This material was used without further purification.
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Publ i cati on No. 2007/0072928. Exanple 50 5 Preparation
of Internedi ate Conpound 50A H N O 50A Conpound 50A
woa@spsapar ed usi ng the nethod descri bed in J. PE&EUS2007/022928

Chem 1986, 29, 1832. 10 Expspl e 51 Preparation of

I nternmedi ate Conpound 51 A°. BocN N BocN N - O SHN ~ N
SHN\ N~-NO~\\ N/-N Br7,~- NO/ 47A 51 A 15 To
a solution of the conpou ﬁ% I 35 g, 0.75 mml) was
added conpound 48A (0.1 mml) Cul (14 ny,
0.075 mol ), KPEKEafidd bf Miermediate OBRipbun@d @A  ans- N,
N- di et hyl cycl ohexane (23 L, 0.15 mmol). The m xture
was degassed under house vacuumand filled with N2
six tinmes and heated to 90 C. The m xture wag stirred
for 12 hours,le/\c;l ed to rt, and concent®at ¢ der
reduced 20 esgure. The crude r ooNIC en up
in EtOAc (tBNmL)Tand filtered, Ttﬁ) fedul tiant Jsolid was
washed with Et (2 x 2 nL) and H2® (2 x 24y, then
dried undernﬁavacuumto provide 0.25 g {(61 ¥
yield) of co H,21 A as a tan solid. I\/IS =

550. 2. 25 Exanpl e 52 WO 2008/ 054749 PCT/ US2007/ 022928
157 Preparat | | nt er medi at e Conpoun@682A BocN

To a solution of compound 43A (1.1 g, 5.2 mmol) in DMF (10 mL) was added
N, N-diisopropylethylamine (2.7 mi, 15.4 mmol) and HATU (2.2 g, 5.6 mmol) in DMF
(10 mL) was added aniline (1.5 g, 5.2 mmol) from Preparative Example 10. The

reaction mixture was stirred at room temperature for 72 h and then concentrated in
vacuo. The crude residue was taken up in EtOAc (50 mL) and sat. ag NaHCO; (2
mL) was added. The layers were separated and the organic layer was washed with
sat. aq. NaHCO3 (1 x 2 mL) and brine (1 x 2 mL). The organic layer was dried
(Na2SOy), filtered, and concentrated under reduced pressure. The crude product
was purified using preparative thin-layer chromatography using a 40:1 mixture of
CH.Clz/MeOH as eluent to provide 1.9 g (75% vyield) of compound 46A as a light
yellow solid as the title compound. LC-MS [M+H] = 483.2; 89% purity.

Example 47
Preparation of Intermediate Compounds 47A-47C

Following the method described in Example 46, utilizing 2-bromo-thiazole-4-
carboxylic acid and the indicated amines, intermediate compounds 47A-47C were
made.



N BocNDNI S HNNON-~-NOHN/ ~-N NBr~-NOG6 47A
52A Conpound 47A (0.35 g, 0.75 mmol) was reacted with
W@ eooposHTdd 49A (0.12 5 g, 0.75 nmol) accordi ng POT/UR®07/022928
nmet hod described in Exanple f§sto provide 0.28 g (66%

yi el d) of conpound 52A as a light yellow solid. M5
(MH) = 562.3. Exanple 53 Preparation of Internedi ate

Conpound 53A—DBoecii—DBocN-—NO0-S—N—N—NS+F—S+HN DN
10 Br-'"~N|O F 47C 53A Conpound 47C O 3 iel (D/ 72
Mol ) was |reaphmag Wth co 49A 0.1 , °d.'2
mol ) according to f{he method descri ped2iKCtM8nplle 51
to providg¢ 0.28 66% yi el d) of cohpoufM+H3A ag a
gray solid. M5 (MFH] = 579. 1, Exappl e 54
Preparati ¢n of t e medisay und| 54A WO
2008/ 054749 R S2007/ 022928" [%58 BocN N.63BocN|N O
—~ N
>~ N ) 2. 4703
> 47A
N
N Br—¢
»e \Q)L L} 1.35
N (e 2. 470.3
47B
F
F 0o /@
=~ WY 1.67
(J
(”] N 2. 470.3
N Boc
e 47C
Example 48

Preparation of Intermediate Compound 48A
H
N
o~ 1)
¢
5 48A

Compound 48A was prepared using the method described in US Patent
Publication No. 2007/0072928.

Example 49
10 Preparation of Intermediate Compound 49A

o~
4

49A
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- ~NI~NJ-\\OF S~-N~ ~/-NBr,~" "N O F 47C 54A
Conpound 47C (0. 35 9, 0.72 mol) was reacted with
W@ eooposHTde 48A (0.12 " g, 0.72 mmol ) accordi ng tPRCT/82007/022928
met hod described in Exanple fg6to provide 0.29 g 5 (71
% yield) of conmpound 54A as an orange solid. M5 (MtH)
= 567.1. Exanple 55 Preparation of Internediate

RERHRIuBR Yo AR oreabtshiiding i ity Regestbes g 0% Patent
puﬁr@tbwormWQQggw 1- et hyl - 2- benzi m dazol one (31
mmol ) according to the method described in

Exarrpie 51 to provide 0.11 g (95% yield) of conpound
55A as an orange solid. 4 H = 550.3; 99%
purity. 15 Exanple 56 Prwof I nternedi ate
Conpound 56A ma@aﬁwsﬂm&n&é&mw@@m&ga@@a& 159

BocN BocN) N N S ~0S -ON N OBr NOOA46A
56A Conpound 46A (O 25 g, 5 ) was reacted
6- met hoxyi soi ndolin-1 -0 (9 , 0.57 mol)
according to the nethod descgi in Exanple 51 to
provi de

50A

Compound 50A was prepared using the method described in J. Med. Chem.
1986, 29, 1832.

Example 51
Preparation of Intermediate Compound 51A

BocN
-
BocN @
HN \ 4
@ Nj:}_% "
S%N \ /4 |

47A 51A
To a solution of the compound 47A (0.35 g, 0.75 mmol) was added

compound 48A (0.12 g, 0.75 mmol), Cul (14 mg, 0.075 mmol), K2CO3 (114 mg, 0.83
mmol), and trans-N, N-dimethylcyclohexane (23 pL, 0.15 mmol). The mixture was
degassed under house vacuum and filled with N, six times and heated to 90 °C.
The mixture was stirred for 12 hours, cooled to rt, and concentrated under reduced
pressure. The crude product was taken up in EtOAc (2 mL) and filtered. The
resultant solid was washed with EtOAc (2 x 2 mL) and H>O (2 x 2 mL), then dried
under high vacuum to provide 0.25 g (61% yield) of compound 51A as a tan solid.
MS (M+H) = 550.2.

Example 52



5 0.28 g (96%vyield) of conmpound 56A as an orange

solid. LCGM [MtH = 565.3; 80% purity. Exanple 57
wee@pasasd on of | nternedi ate Conpound 57A BocPCMUSI008022928

~OHOSHN\ NI~N/~~\(\Of7~ NO- NN10t \6 38A

57A Conpound 38A (0.15 g, 0.55 mml) was reacted wth

conpound 44C (0.12 g, 0.72 mml) according to the

nmet hod descri ped in e bel Qw t o prawide 0.29
7 0w ol uPTepdisn SRS eitial CimbPuRiB2a | o v
(MrH) = 567.1. 15 Exanpl e 58 Preparation of BocN

I nt er medi ate Conpound 58A WD 2008/ 054749

PCT/ US2007/ 022928 160 BocN N O SCH O N/ , -

~N --NJ j BocBNR N N-Nt 6 38A 58A Toasolutlo
compound SSA& 0 g, 0.36 mol) in CH2C

room t enper at was added oxalyl chlQrid
Nur e

nmol ) followed b (3 5 drops ONas
stirred r ®N &) euporr—an—ad i}mNportlon of

oxal yl ch ideY~B81 L, 0.72 rmol) an (3 drops)
wer e @peded. Abter an additional 1 ho the m xture

was concentrated under reduced pressure and
redi ssol ved i A7ZACH2CI 2 (3 nl). DI PEA (O 19 nb2A1.1

mmb)omm@osun%dgfg (6.%'5'99\6?95 Pr}/mgl? gs}ats' r%gcted with compound 49A (0.12
5 g, 0.75 mmol) according to the method described in Example 51 to provide 0.28 g
(66% yield) of compound 52A as a light yellow solid. MS (M+H) = 562.3.

Example 53
Preparation of Intermediate Compound 53A
BocN

K O
b )LN)\ H
HN _—
STN
47C 53A
Compound 47C (0.35 g, 0.72 mmol) was reacted with compound 49A (0.13

g, 0.72 mmol) according to the method described in Example 51 to provide 0.28 g
(66% yield) of compound 53A as a gray solid. MS (M+H) = 579.1.

10 Br

15

Example 54
Preparation of Intermediate Compound 54A



compound 45A (0.12 g, 0.42 nmmol) and the m xture was

stirred for 12 hours. The 10 reaction m xture was
waeonsemmat ed to dryness and was partitioned bPCTES2007/022928

sat. aqg NaHCO3 (3 nlL) and Cgl 2 (10 nL). The | ayers

wer e separated, the aqueous |ayer was extracted with

CH2CI 2 (2 x 10 nL), and the organic |layers were

conbi ned. The organic |ayer was washed w th @JdN

X 4 m), dried (Na2SO4), filtered, and concentr

under reduced pressure. The crude product was N ied

using fl ash;ocﬂ chromat ogr aphy using a 50:1 mxtur f

CH2Cl 2/ MeCH e uent to provide 0.10 (500/ y| e

compound 58A esya yel | ow senisolid. I\/S 60

Exanpl e 59 Prepa ion of Internedi at Q n

BocN N Q. S NN' NL——Fi0.N -- N 20 4OA 59A
WD 2008% O USZOO?/ 022928 sol uti on of
con‘p nJ:P 0AY%0.15 g, 0.52 mmol) |n nm.) was

adde conpound 44C (0.17 g, 0.57 mmol),>fol |l owed by
N- et hyl nor phq|7(;ne (0.17 oL, 1.56 mmol) and PyBgnA

(0.54 g, 1.1 |). The resulting m xture was stirre
f or Comoung 47%&%35@r;£bmmmgl) Was reaateshvitty ceaponad r48A (0.12

9. DGR AEOTG o 108 i aBabrRe s ¥t TR HRyih 020 6

5 71RYgs18) \mrc@nmmaasmagraeh draAg@@uROUMS EMeH) Wes67.1.
( ex%&ﬁct ed with EtOAc (2 X ng The oggam)c | ayers

wer e conbi ned and wahsed W|th br| ne (1 x 5 nm). The
organic |ayer was dried filtered, and
concentrat ed under reduce%ﬁgé;e. The crude
product was DPrre;BaradoN%f menﬁ@mafea@omonhdrssﬁayer
chromat ography using a 2:1 10 m xture of hexanes/ Et OAc
as eluent to provide 40 nmyg (14%yield) of cBogdbund 59A
a light yellow solid. LCMs [MtH = 568.3; 89%pur/ity.
Exanpl e 60855mati on of Internedi ate Conpoun

15 BocN

S%N@ - “N©

10 46A 55A
Compound 46A (0.10 g, 0.21 mmol)was reacted with 1-methyl-2-

benzimidazolone (31 mg, 0.21 mmol) according to the method described in Example

51 to provide 0.11 g (95% yield) of compound 55A as an orange solid. LC-MS

[M+H] = 550.3; 99% purity.

15

Example 56
Preparation of Intermediate Compound 56A



N BocN- NOS-4 N NNOF SNBr "N\W\\OF 47C 60A
To a solution of conmpound 47C (0.30 g, 0.61 nmol) was
wa@dassswaepound 50A (98 ng, 0.61 mmol ), Cul (PGI/IE§2007/022928
0.31 nmol ), K3PO4 (263 ny, 1188 mol ), and 20
1, 2-trans-di am no cycl ohexane (73 L, 0.61 nmol). The
m xture was diluted with dioxane (4 nlL) and degassed
under house vacuumand filled with N2 six ti he
reaction mpggNFewas heated to 100 C, stirre or
hours, cool ed«io t, and concentrated under r d
pressure. The\crpyde product was taken up in a 20
m xture of CH2CI'X/ MeOH (5 nL), filtered and -
concentr at ed '_wd educed pregsure. Zp T r eld /
fromth& Rty at s purified using phsati N
t hi n- Ia)J&rN C¥ omat ogr aphy usi ng <1 P xt'lre of
hexan®S/ Et OAc as el uent to provp ‘
2008/ 054749 PCT/ US2007/ 022928 762 6% yi el d) of
conmpound 60A ggaan off-white solid. LC MggAM+H =
566.3; 98% purity. Exanple 61 5 Preparation of
| nt aqmmbmﬁh@%rgj 0582 mme!:))MS rBactedN\b-mathoxyisoirddlin-1-one

(o, D3/ 2sing odfe sinipad drsined r BEgBle s ko provide

s oy 96?“8"’“%'?59.’%“8“‘“ g e

80% aurﬂa brown solid. LGM [MH = 549.3; 90% purity.
Exanpl e 62 Preparation of Conpound 258

Example 57
Preparation of Intermediate Compound 57A

Boc<\l_—>

N
OH S\ HN@
j\ )S:}—% O>LN);‘>_<O F

~N" N —N |
10 @

38A 57A
Compound 38A (0.15 g, 0.55 mmol) was reacted with compound 44C (0.12
9, 0.72 mmol) according to the method described in Example 58 below to provide
0.29 g (71% yield) of compound 57A as an orange solid. MS (M+H) = 567.1.

15

Example 58
Preparation of Intermediate Compound 58A
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BocNHN) ~N~N I N\ NO\ S\ N~ NNNOI-NL-NO
-Nb -N\1b 15 55A 258 To a solution of conpound 55A
W@ 2@8t011749. 08 mmol ) in CH2CI 2 (3 nlL) at room PCT/US2007/022928

tenperature was added TFA (1l1¢d). The m xture was

stirred for 3 hours at room tenperature and was
concentrated under reduced pressure. The crude product
was taken up in 7MNH3 in MeOH (5 m), stirrgd.yd 2
hours, and concentrated 20 under reduced press rgg The
crude product was purified using preparative th

| ayer chromat ography using a 12:1 m xture of

PCT/ US2807/ 92%H 163 provi de 29 ng 85
conpounfl 258 pal e_yel | ow solid.
LC MS\ N 45@ 1; 95% purity. | 63 5 CN

Pr epar §t.ilon of Conpounds 229-232, 239 6, 288, 301
and 31 ing the methods described i anpl es 60 and
62, an ilizing the Boc adducts in ated, the

foll ow ng ig%strative conpounds of the inv i on were
made. 1.Yi (%9 Boc adduct Product 2. LC 3. np

rCN moFd\bci)lﬁ}E@rI!\I Ug Bgmgyg% ?2\& (8.70 890.36'mimdN-ih CHLI4 64 nil) at room
temperature was added oxalyl chloride (61 pL, 0.72 mmol) followed by DMF (3
drops). The mixture was stirred for 1 h whereupon an addition portion of oxalyl
chloride (61 uL, 0.72 mmol) and DMF (3 drops) were added. After an additional 1
hours, the mixture was concentrated under reduced pressure and redissolved in
CHJCl; (3 mL). DIPEA (0.19 mL, 1.1 mmol) was added followed by addition of
compound 45A (0.12 g, 0.42 mmol) and the mixture was stirred for 12 hours. The
reaction mixture was concentrated to dryness and was partitioned between sat. aq
NaHCOj; (3 mL) and CH,Cl, (10 mL). The layers were separated, the aqueous layer
was extracted with CH,Cl; (2 x 10 mL), and the organic layers were combined. The
organic layer was washed with brine (1 x 4 mL), dried (Na>SOy), filtered, and
concentrated under reduced pressure. The crude product was purified using flash
chromatography using a 50:1 mixture of CH,Cl,/MeOH as eluent to provide 0.10
(50% yield) of compound 58A as a yellow semisolid. MS [M+H] = 560.2.

Example 59
Preparation of Intermediate Compound 59A
BocN

-
— Q
3 N)*%o F

59A

—~O

OH
0 s\
bx\ﬁo
/O
40A
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255H Boc ON NOOS\ N1.73 HN-ZN"' 2.450.2 ~N
"Z' " -NONGS3. 172-175 /-N NI 0 N 239 WD 2008/ 054749

wWEARISZOD7/ 022928 164 H Boc, N C N\ N 1. 9PCT/NS107/022928

~NS -~?~ 2. 479.3 " o >N O {%4220-223 b F b F 256 HB

ONp S\ H1.67 \\ ~—~ "\ I~ N~ 2. 462.3 I~-N N>-No

DDNONSZ3. 180-183 \ 229 NBoo ON C" S N1.62 N

- NT</) a_sl,\g}'u lcg)n c2>f cg'n%go&nd %R (6.1?5 (9 5& mmol) in DMF (2 mL) was
added compound 44C (0.17 g, 0.57 mmol), followed by N-methylmorpholine (0.17
mL, 1.56 mmol) and PyBop (0.54 g, 1.1 mmol). The resulting mixture was stirred for
72 h at room temperature and concentrated under reduced pressure. The crude
residue was taken up in EtOAc (8 mL) and sat. aq NaHCOj3 (3 mL) was added. The
layers were separated and the aqueous layer was extracted with EtOAc (2 x 8 mL).
The organic layers were combined and wahsed with brine (1 x 5 mL). The organic
layer was dried (Na>SQ,), filtered, and concentrated under reduced pressure. The
crude product was purified using preparative thin-layer chromatography using a 2:1
mixture of hexanes/EtOAc as eluent to provide 40 mg (14% yield) of compound 59A

a light yellow solid. LC-MS [M+H] = 568.3; 89% purity.

Example 60
Preparation of Intermediate Compound 60A

BocN
Y
BocN
2 o
" ) Nj;r\\?_<\0 F

Br N - O F

47C 60A

To a solution of compound 47C (0.30 g, 0.61 mmol) was added compound

50A ( 98 mg, 0.61 mmol), Cul (58 mg, 0.31 mmol), KsPO4 (263 mg, 1.24 mmol), and
1,2-trans-diamino cyclohexane (73 uL, 0.61 mmol). The mixture was diluted with
dioxane (4 mL) and degassed under house vacuum and filled with N2 six times. The
reaction mixture was heated to 100 °C, stirred for 12 hours, cooled to rt, and
concentrated under reduced pressure. The crude product was taken up in a 20:1
mixture of CH2Cl./MeOH (5 mL), filtered and concentrated under reduced pressure.
The residue from the filtrate was purified using preparative thin-layer
chromatography using a 3:1 mixture of hexanes/EtOAc as eluent to provide 125 mg



F232 BN c~HNOS\ ~1.86 0O N "~ NON/ 2.468.3

- '"I"N\) O/ / F 3. 168-171 MO/ \ F MeO 230 WO
wQO@8/08H4¥49 PCT/ US2007/ 022928 165 He) ~' CN) PQI/US2007/022928

1.90 " N 2. 465.3 " 3. 1135 F Meo MO JJF 231

H Boc N(~ N "NoS\ H1.87 o\ NN-N\\ 1\ / 2

466.3 N( o 3. 167-170 OF F I 301 Boc ON ~NOSN

(36% Yeeld) of compnd'66A a&*h St-whife'olid. LC-MS [M+H] = 566.3; 98%
purity.
Example 61
5 Preparation of Intermediate Compound 61A
BocN
BocN

.

B
O

W
— S H
Br N

N
N

0)
0)

47A 61A
Using the method described in Example 60, compound 47A (0.35 g, 0.75
mmol) was reacted with compound 50A (0.12 g, 0.75 mmol) to provide 0.15 g (36%
10 yield) of compound 61A as a brown solid. LC-MS [M+H] = 549.3; 90% purity.

Example 62
Preparation of Compound 258

BocN/\> HN
N N
\ H
N

N
o S/\>_|%N \ l\{ o SHN‘@
Yy SN0 S Y

e O
55A 258

To a solution of compound 55A (42 mg, 0.08 mmol) in CHxCl, (3 mL) at room
temperature was added TFA (1 mL). The mixture was stirred for 3 hours at room
temperature and was concentrated under reduced pressure. The crude product
was taken up in 7M NH3 in MeOH (5 mL), stirred for 2 hours, and concentrated

20 under reduced pressure. The crude product was purified using preparative thin-
layer chromatography using a 12:1 mixture of CH,Cl,/MeOH (7M NH3) as eluent to

15



3.200-205 313 H Boc NO NN Os\ N1.57 N _ NN

2. 460.2 -NO N CN 3. 168-171 OCN | 288 Exanple 64
wee@pasasd on of Conmpound 64A WO 2008/ 054749  PCT/US2007/022928

PCT/ US2007/ 022928 166 ON Oé8 N HINH Br NcNN

CJ 1 NHNN 14 Boc O - Boc 47A 64A Using the

nmet hods described in Exanpl es 60 and 62, conpound 47A

i 28 o @I o cOiBd iR EsE 2 UbeleRGhARD): il 155 °c.
LOWIS( (ML abd)i; @Bo/pp[m?und §4A as a light yellow
solid. LCM [ MtH| 88.3; 98% purity. Exanple 65

Preparation of Conpound 112 ONON S'INNT S-\~\N O
>>NH\ ONH/ CN Example 63

Preparation of Compounds 229-232, 239, 256, 288, 301 and 313

Using the methods described in Examples 60 and 62, and utilizing the Boc
adducts indicated, the following illustrative compounds of the invention were made.

1.Yield (%)

Boc adduct Product 2. LC-MS
3. mp (°C)

H
. y 0 ’\>\\<N 1.90
3 L J 2. 467.3
Y N% 3. 242-244
£

O o P\ NS 1.73
o s IS N»\N \}\\g \/ 2.450.2
My \}‘( \ |/ @ 3.172-175




~NN~~N\ N N"J) (5 NH 10 Boc 65A 112 To a
sol ution of conpound 65A (0.13 g, 0.22 mml) in CHC 2
W@ 3008105473¢ room tenperature was added TFA (1 pdi/USZ0E022928

m xture was stirred for 2 hoygs at room tenperature
and was concentrated under reduced pressure. The crude
product 15 was taken up in 2Mammonia in MeOH (3 nl),

product mas purr ed |usi ng
hyer chromat ogra hy*)r ilng a 11:1
POH (7M NH3) as uerit to provide
Df corrpourgil 112 ,qrr pal e [yel I ow sgél d.
\

D S S [ M- pyrity.

S " BSCr i th ndi cat el ‘5&:3

‘ Dvu-e?LsN reo dlo pr ovfr)de i TU st r aBi 220-223

rrpo@ of thefipventi 6, 101 and A11 as shown
i n theXable belo WO 054749 PCT/ U$2007/ 022928

7 1.Yield (%

adduct ?ggduct 2. L&EMs 3. mp C
oSH\ N H3}- NINNZ1.45 2.
ON Ky [NV ST N1

H
0 ST\ NS 1. 67
<§LN e H\\, )\\N/L\}\\( \ 2.462.3

D_N©“ o =N |[>—N | o) N 3. 180-183

H
o) \ N 1.62
W Mr*‘}\r( 2. 453.2
—N ”r N _N© 0 . 3. 140-142
F

h
& o M\ N 1.86
o i'\L«“Q N*\}\\( 2. 468.3
NS ° 1 3.168-171
MeO MeO




~NH~NH-~-N~NNN1.71

v )

2.359.2 N 3.179-181 1

Boc N H 101 O~-N 0 ,NS S\ )NH\ NHCNQN1.77

wa2e8p524888. 2 HN N NJ 3.215-218 N Boc 0 H RAWUS2007/022928

Exanpl e 66 Preparation of Comggund 82 WO 2008/ 054749
Step \ Step

PCT/ US2007/ 022928 168 Ste.

B
d
S

N Im( -"C" g

0 -N NN-NHN O

Sos")
PCl NNNO

~P _
~ i

Cl NNOH Step C

Boc,
N
H&? ‘W HQ 1. 90
o § N
n NQ NN 2.465.3
é:“ s d; © % 3. 133-135
MeO F | MeO
231
N
Boc
& o
N o s\ N 1.87
o s K P Q 2. 466.3
NAH‘@ s 3. 167-170
F
301
§
Boc
) G
N o S\ N/ 1.92
Q /@\«N ® N \}\\g L/ 2. 449.2
7%“? NS 3. 200-205
313
N
Boc
» )
N o s\ N 1.57
3. S‘—HH _N)\\N/L\}\\g 2. 460.2
NN @ b 3. 168-171
gt
288
Example 64

Preparation of Compound 64A
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~~ NHN 82 Step A: 3-Chloroindazole (305 ng, 2.0
mmol ) and 2-chl orothiazole (355 ng, 2.0 5 mmol) were

wo 200805419 i n DMF (20 nlL). NaH (80 ng, 60% i n oPCT/UR2007/022928
mmol ) was added carefully ajggthe resulting m xture
was heated to 60 C and stirred for 3 hours. After
cooling to roomtenperature, NH4Cl (aqg.) was added

carefully andA he esul ting solution was e ract ed

with Et (6g nmL . The organics wag dri

Na2SO4, Sco ed junder vacuum ang”p edg
eI

flash cojtgn ch t ography on SI|

(Et CAc/ddexane = 3Q; 70) t-o—proviee co nd Gé'A 503
ng) as brown solfi HPLC-I\/BtR—Z i n (Uv n;
mass cal cul at ed f077 fornmul a C12H8 N3 2S 293.

observed LCMS mu 94.0 (M+H). StdpNBy 15 Corrp 66A

(503 ny, 1.7 mméacvvas diluted with THB (10 m 2) and
tothe resulting solution was added L|()-|(1I\f3
The mi xt 47A was stirred at room ten‘peﬁdt-\ure for

b t.15 h Th t d
Sl AT ST AR 1
g, é 3 dol)\Was ?é’éiﬁ@d Wth%ibé'n%tzwﬁf%n%"(%trﬁgf’o @6%%13 V:nﬁ Hidshine (2

orned was collected b [tration n washed
mb/)m erovidel 84i mg 25)4%ry|eld) obcempoune 640mma mghtsmlowx\mlcm LC-MS
t step wi thout further
[M%ﬁf d%gd?u%j I\/S tR=1.71 min (UV254 nn); nass

cal cul ated for for mul a Cl1H6CI N302S 279. 0, observed
LCVMB nmlz 280.0 (MtH). 25 WD 2008/ 054749

PCT/ US2007/ 022928 169 StMpound 66C was

synt hesi zed from cPrreooun u5| thod

descri bed in Exanp K 5 mn (UV254
nm; mass cal culét for mJI a 025H26CI N703S 530. 2,

ed fl\ir _N
observed L (MH). 5 Step Do Co m:{gd/léz
was prepargd nd 66C using the net N\ J
descriged i . HPLC-M5 tR = 1. gﬁﬂ\o N Uv2E4

al cuI at ed for formula C20H18 S 439.1,

@m@i mz(ﬁ‘rHjO(WﬁTﬂ)_—’@/ (n)

65A 112

To a solution of compound 65A (0.13 g, 0.22 mmol) in CH.ClI, (3 mL) at room
temperature was added TFA (1 mL). The mixture was stirred for 2 hours at room
temperature and was concentrated under reduced pressure. The crude product
was taken up in 2M ammonia in MeOH (3 mL), stirred for 2 hours, then
concentrated under reduced pressure. The crude product was purified using
preparative thin-layer chromatography using a 11:1 mixture of CH,Cl./MeOH (7M
NH3) as eluent to provide 63 mg (64% yield) of compound 112 a pale yellow solid.
mp 116-118 °C, LC-MS [M+H] = 450.2; 95% purity.

Using the method described above, the indicated Boc adducts were
deprotected to provide illustrative compounds of the invention 96, 101 and 111 as
shown in the table below.



10 Exanple 67 Preparation of Conmpound 78 0O I~ N4 -N
S O N NNC -b HNPart AHNNNNHN QPart B HN
woRbosms4Mmd\ * N N\ \ I ~N) S NN BocN BocN PNIUSHE7/022928

67A 78 15 Step A: To a 25 mMgzound bottom fl ask
charged wi th compound 66C (270 ng, 0.5 nmol),
i sot hi azol e HCl salt (300 nmg, 2.0 mmol ), Pd2(dba)3 (45
ng—0—085—mret ) o
t | but yl phosphi no- Do a6 tri-i-propyl-1,|1- b.bﬁﬁég (%)
(#2 nBodadduvp! ) And K3PO4Prodlliet Ny, 3.
afded toluene (10 pi). The m xture was tl’oroughmp
degassed 20 by altgernately co@nect |q thelflask to

vacuum and o&rgoml Thi s ng f xhure [was then
heat e% stir forN t//15 Hours, then
5 \ o (}_Nd )Han washed wit h tl)r

A?r co cer'ﬂr tioh, resi due-dbt ai ned was |ed
> Prepartf i Qui chroma og phy tlo pr o%i 7632
niand 67A u;él_c MSMR = n (uv454 né) 122r424

u
C
cal cul at ed fo forpul a 029H31N90 S2 617.4, observed 25
LOVB nfz 618%1 (MtH) . Step B:  Conpound '8 was
ptepared by renovi hg the Boc Qﬁotectl ng group from
(o 7ags5avavani O O17% OS>t 1Y CSCT 1 ucu LB L :I\all :C GZ
HPLC- M5 t CT/ U820077022928
170 ( ; nmulla C24H23N9OS2
517.1, d . BEqanple 68 5
P atlonoNCom O |-N S~ 4N71Br
' I Pa 6£ 2.359.2
3. 179-181
Boc
s X ,g//)
1.77
N N 2.388.2
% (N) 3.215-218
o Boc’

Example 66
Preparation of Compound 82
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NNHN/ NN~ NBLVD ~" C BoCN N 47A 68A HN 90
Step A: To a 25 nlL round bottom flask charged with
W@ ooposHTdd 47A (100 ng, 0.22 10 mmol ), benzi m PEROSNT022928
(45 ng, 0.3 mmol ), Cul (10 npgg 0. 05 Mol ), trans-1, 2-
di met hyl am nocycl ohexane (13 ng, 0.1) and K2CO3 (51
nmg, 0.3 mmol) was added dioxane (10 nl). The m xture
was t horoughly degassed by al ternately,connected the o
flaskto vacuumg\ goy. .This re; ng mxturevva/\§—4 =N
/P P hak &g a&’t Por > BBgug,_25vhdur & APERE Minagt HN g
a’l8 reom t enper re, the sol vent s renoved under N
vacuum The re ue obtained was™didcted with H20 (__)
m-) and the crud® solid conpound 68A was col | ect edssc ®
by filtration and used directly in the next step
W thout further purification. HPLGMS tR = 1.42 mn JS‘ePD
(UV254 nm; mass calculated for formula C26H29N704S
535.2, observed LCMS mfz 536.2 (MrH). 20 Step B:
Con'pound 90 was prepared by renoving the Boc )§N
protecting group from conpound 68A using the ne "N\
described in Exanple 62. HPLCGM5 tR = 0.83 mn ( 4 (—N
nm; mass calculated for formula C21H21N702S 435. 1, J
observed LCMS nfz 436.1 (MtH). 25 Using the nethod g
described in Steps A and B above, and using the
appropriate coupling partners in Step A the follow ng
StepAastrative compounds of the invention were made.

2008 SRBFSRaRARe LS55 R X Rffon 4hd 2EnbR Hﬁaz&%”i%%%’?#g, 2.0

mmol) were taken up in DMF (20 mL). NaH (80 mg, 60% in oil, 2.0 mmol) was
added carefully and the resulting mixture was heated to 60 °C and stirred for 3
hours. After cooling to room temperature, NH4Cl (aqg.) was added carefully and the
resulting solution was extracted with EtOAc (60 mL x 3). The organics was dried
over Na;S0O4, concentrated under vacuum, and purified using flash column
chromatography on silica gel (EtOAc/Hexane = 30:70) to provide compound 66A
(503 mg) as brown solid. HPLC-MS tg = 2.24 min (UV2s4 nm); mass calculated for
formula C12HgCIN3O.S 293.0, observed LCMS m/z 294.0 (M+H).

Step B:

Compound 66A (503 mg, 1.7 mmol) was diluted with THF (10 mL) and to the
resulting solution was added LiOH (1N, 3.0 mL). The mixture was stirred at room
temperature for about 15 hours. The solvent was removed under vacuum, and the
residue obtained was diluted with H,O (5 mL). 1N HCI was added to adjust the pH
to 5 and the solid formed was collected by filtration, then washed with water and air-
dried to provide compound 66B, which was used in the next step without further
purification. HPLC-MS tg = 1.71 min (UVas4 nm); mass calculated for formula
C11HsCIN3O,S 279.0, observed LCMS m/z 280.0 (M+H).
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-NHN/ /-N388.10.74 HN/ 89 011 HN, N ~N HN -N (

N> 422.1 0.71 HN/ 93 o HN-N HN N /-N> 374.2 0. 47
WOoRM8H05979 0 N ~N -N p~ HN\ / N> 375.1 0.55 P¢&MNMUS2098022928
0sS- 0-N OXNNNHN \(N428d 0.88 HN/ 120 0 1--~J
N NJ NHN/ ~N480.1 1.00 HN-/ 127 WD 2008/ 054749

PCT/ US2007/ 022928 172

Step C:

Compound 66C was synthesized from compound 66B using the method
described in Example 59. HPLC-MS tg = 1.75 min (UV2s4 nm); mass calculated for
formula C2sH26CIN;O3S 539.2, observed LCMS m/z 540.1 (M+H).

Step D: _

Compound 82 was prepared from compound 66C using the method
described in Example 62. HPLC-MS tg = 1.10 min (UVas4 nm); mass calculated for
formula CoH1sCIN;OS 439.1, observed LCMS m/z 440.0 (M+H).

Example 67
Preparation of Compound 78

_N —N

b"""\/ PanA N,N"“"\ _ PatB /NNHN\
sov—/ ?é ?(5 ()

BocN

66C 67A 78
Step A:

To a 25 ml round bottom flask charged with compound 66C (270 mg, 0.5
mmol), isothiazole HCI salt (300 mg, 2.0 mmol), Pdx(dba)s (45 mg, 0.05 mmol), 2-di-
t-butylphosphino-2’,4’,6’-tri-i-propyl-1,1-biphenyl (42 mg, 0.1 mmol) and KzPO4 (616
mg, 3.0 mmol) was added toluene (10 mL). The mixture was thoroughly degassed
by alternately connected the flask to vacuum and Argon. This resulting mixture was
then heated to 90 °C and stirred for about 15 hours, then was diluted by EtOAc (40
mL) and washed with brine. After concentration, the residue obtained was purified
using Preparative liquid chromatography to provide compound 67A. HPLC-MS tg =
1.49 min (UV2s4 nm); mass calculated for formula CogH31NgO3S2 617.2, observed
LCMS m/z 618.1 (M+H).

Step B:
Compound 78 was prepared by removing the Boc protecting group from
compound 67A using the method described in Example 62. HPLC-MS tg = 0.97 min
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0J NJ/-N-NNHN~N\ / 493.1 0.58 HN) N 136 o0 3 ~
N J._N-NHN\"/ (N535.1 0.61 HN 137 011 N HN -N

WO DINS/054749-\ [ ~N 466.1 0.86 O HN~ 166 OL1 - Nedd/H20oo22928
\O\ / N466.1 0.97 HC/ 18700 XN) N - HN\V-N N N
\' N) OHN-/ 523.1 0.63 N 189 011

(UV2s4 nm); mass calculated for formula Co4H23NsOS, 517.1, observed LCMS m/z
518.1 (M+H).

Example 68
Preparation of Compound 90

SM N s\

A=y HN-Q 2 )53—( =N SMO =N
Br \ 7/ m» —N)LN N HN—§\:/) Part B &NkN W

Step A:

To a 25 mL round bottom flask charged with compound 47A (100 mg, 0.22
mmol), benzimidazolone (45 mg, 0.3 mmol), Cul (10 mg, 0.05 mmol), trans-1,2-
dimethylaminocyclohexane (13 mg, 0.1) and K-CO3; (51 mg, 0.3 mmol) was added
dioxane (10 mL). The mixture was thoroughly degassed by alternately connected
the flask to vacuum and Argon. This resulting mixture was then heated at 80 °C for
about 15 hours. After cooling to room temperature, the solvent was removed under
vacuum. The residue obtained was diluted with H.O (5 mL) and the crude solid
compound 68A was collected by filtration and used directly in the next step without
further purification. HPLC-MS tg = 1.42 min (UV2s4 nm); Mass calculated for formula
CasH29N;04S 535.2, observed LCMS m/z 536.2 (M+H).

Step B:

Compound 90 was prepared by removing the Boc protecting group from
compound 68A using the method described in Example 62. HPLC-MS tg = 0.83 min
(UV2s4 nm); mass calculated for formula C,1H21N;O2S 435.1, observed LCMS m/z
436.1 (M+H).

Using the method described in Steps A and B above, and using the
appropriate coupling partners in Step A, the following illustrative compounds of the
invention were made.
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69B

69A 5 Step A: A solution of 4-chloro-3-nitro-pyridine

(2.0 mol, 0.32 g), dlethyllsopropyl amne (3.0 mol,
0.52 nL) and 2s)gte tperazire—tearboxyl i c acid
tert-butyl eme)L(Z&-ﬁé‘m 01 50 @) |in dioxane (2 ni)
was irradi ategd gsig %@Ne@ for 20 mnutegs at a
t enper at ure ol . The ig% m xt u wals
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celite. The filtrate was concentrated. in vacuo to

provi de Conpound 69B as a solid. 20 HPLC-M5S RT= 1.10
woews/oskiss cal cul ated for fornula CL5H24N402 2BCT/1192007/022928

observed LCVS mz 293.20 (M§. Using the nethods

described in Steps A and B above, and using the

appropriate reactants, the followi ng internedi ate

conmpounds wer e made: ZSMMH Ret enti on WO
2008/ 054749 PCT/ US2007/ 0 Observed Time |~
H2N N 293.2 1.10 Nréparén&ggfc odnd®9B 293.2 1.10 N
<0) 69D H2N N C ~1/// 307.3 1. O-O69E H2N N C 1

307.3 1.0 N O-~-10 69F I~

Step A:

A solution of 4-chloro-3-nitro-pyridine (2.0 mmol, 0.32 g), diethylisopropyl
amine (3.0 mmol, 0.52 mL) and 2(s)-methyl-piperazine-1-carboxylic acid tert-butyl
ester (2.5 mmol, 0.50 g) in dioxane (2 mL) was irradiated using microwave for 20
minutes at a temperature of 120 °C. The reaction mixture was concentrated in
vacuo, and the resulting residue was purified using flash column chromatography on
silica gel (eluent: ethyl acetate) to provide compound 69A as a yellow solid in
quantitative yield. HPLC-MS RT= 1.42 min, mass calculated for formula CsH22N4O4
322.16, observed LCMS m/z 323.1 (M+H).

Step B:

To a solution of compound 69A (600 mg) in Ethanol/EtOAc (1:1, 10 mL) was
added Pd on carbon (5% Pd). The reaction mixture was stirred under a hydrogen
atmosphere at room temperature for about 15 hours, then filtered through a pad of
celite. The filtrate was concentrated. in vacuo to provide Compound 69B as a solid.
HPLC-MS RT= 1.10 min, mass calculated for formula CysH24N4O2 292.19, observed
LCMS m/z 293.20 (M+H).

Using the methods described in Steps A and B above, and using the
appropriate reactants, the following intermediate compounds were made:

Compound M+H Retention
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70C 2N S 2N S ) 284.1 1.5 O .,ko-.~-0 70D F H2N
02N N 296.2 2.0 C) G N )<, 00 70EIP HNIP NN
WO208)54329. 2 1.2 OKk-O 70F Exanple 71 PreparpCT/082001/022928
Conpound 71 D WD 2008/ 05474 g2CT/ US2007/ 022928 184 |
I NN ~HINiINNMOOCHOOC | - N Step C H2ZN ~N
+ C) Step (NJ ° Step/ I'N ~ NL Me000 ,NJI ~NJ Cl
QO'X\ O-O 0000 71A 71B 71C Step D
Example 70
Preparation of Compound 70B
H CI~N AR
N | ~ |
Cin N _ Z
| T - [ ] O=N Step B N
Z N Stegé N
O.N P N » j
Cl )o< 0 ] N
N /&
70A 708
Step A:

A solution of 2,4-dichloro-6-methyl-3-nitro-pyridine (2.0 mmol, 0.42 g),
diethylisopropyl amine (3.0 mmol, 0.52 mL) and piperazine-1-carboxylic acid tert-
butyl ester (2. mmol, 0.372 g) in dichloromethane (5 mL) was stirred at room
temperature for 12 hours. The reaction mixture was concentrated in vacuo, and the
resulting residue was purified using flash column chromatography on silica gel
(eluent: Hexane and ethyl acetate) to provide compound 70A as a yellow solid in
quantitative yield. HPLC-MS RT= 2.1 min, mass calculated for formula
Ci15H21CIN4O4 356.13, observed LCMS m/z 357.1 (M+H).

Step B:

To a solution of compound 70A (600 mg) in Ethanol/EtOAc (1:1, 10 mL) was
added Pd on carbon (5% Pd). The reaction mixture was stirred under a hydrogen
atmosphere at 40psi for about 15 hours, then filtered through a pad of celite. The
filtrate was concentrated. in vacuo to provide Compound 70B as a solid. HPLC-MS
RT= 1.10 min, mass calculated for formula Cy5H24N4O2 292.19, observed LCMS m/z
293.20 (M+H).

Using the methods described in Steps A and B above, and using the

appropriate reactants, the following intermediate compounds were made:
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Example 71
Preparation of Compound 71D
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Step D. 10 To a solution of conpound 71C (150 ng) in

Et hanol /Et OAc (1:1, 10 nL) was added Pd on carbon (5%
W@a)08/03418¢9 r eacti on m xture was stirred under aPOUROBOR2928

at nosphere at 40 psi for aboyg4 15 hours, then filtered

through a pad of celite. The filtrate was

concentrated. in vacuo to provide Conpound 71 D as a

solid. HPLGM5 RT= 1.0 mip, mass cal cuated for

formul a C13H2IN502 279.17, Jobserved L mz 15

280. 30 (I\/H—|) Exanpl e 72 |PrNeparat| on NCon'pound ZB

~H/ N %mjns 020bdd”"Sep B anmudd ggl\;:anN

UNH UNH sl%g ] 1:§£1P__;O St ep lu

of 1-0r «2+n| nzeng jz 0 mol , 62 tj
di ethyli sgpro oamne( "0 nmol , 052 m_) and N
Conpond (2.5 , 0.50 o di met hym’% ani de (&J\\o
nm.) was irradi ted usi n crowave f 0 m nut es/%r a

tenperature of 200 C. The reaction m Xture was

concentrated in vacuo, aft? the resultiA§ residue &S

25 purified using flash columm chromat ography on JSEPD

silica gel (eluent: ethyl acetate) to provide

compound 72A as a solid. HPLG-M5 RT= 2.15 min, nas

calculated for fornula CL6H23N304 321.17, observe

LCVB mlz 322.2 (MtH). WD 2008/ 054749 PCT/USZOO?@Q

186 Step B: To a solution of conmpound 72A (400 ng Nln

Et hanol /Et QAc (1:1, 10 nL) was added Pd on carbon| (3%

Pd). The-reaction m xture was stirred under a hydr ogen

at nosphere at roomtenperature for about 15 hours,g<,

then filtered through a pad of 5 celite. The filtj%?

was concentrated in vacuo to provide Conmpound 72B as a

solid. HPLC-MS RT= 1.70 min, nmass calculated for 71ip

formul a Cl6H25N302 291. 19, observed LCVMS m z 292. 20
S“ﬂWﬁH) Usi ng the nmethods described in Steps A and B

aboyeso|ish Y 8 6LditMBrd Pfridazine-4-carboxylic acid methyl ester (2.0
mmol, 0.41 g), diethylisopropyl amine (3.0 mmol, 0.52 mL) and piperazine-1-
carboxylic acid tert-butyl ester (2 mmol, 0.37 g) in dioxane (2 mL) was irradiated
using microwave for 20 minutes at a temperature of 80 °C. The reaction mixture
was concentrated in vacuo, and the resulting residue was purified using flash
column chromatography on silica gel (eluent: ethyl acetate) to provide compound
71A as a yellow solid in quantitative yield. HPLC-MS RT= 1.9 min, mass calculated
for formula C1sH21CIN4O4 356.13, observed LCMS m/z 357.1 (M+H).

Step B:

To a solution of compound 71A (2.0 mmol. .714 g) in 4 ml of THF was added
1N. LiOH solution in water 4 mL and stirred for about 15 hours at room temperature.
THF is removed and acidified to pH to 2. Aqueous layer is extracted with ethyl
acetate, washed with brine, dried over anhydrous sodium sulfate. Filtered and
concentrated to get compound 71B. HPLC-MS RT= 1.3 min, mass calculated for
formula C14H9CIN,O4 342.11, observed LCMS m/z 343.1 (M+H).

Step C:
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10 enantionmer of conpound 72B, the foll ow ng
i ntermedi ate conpound was made: Conpound M+H

wRedosfs47an Cbserved Time |~ HZN N CJ 292. 20 BCT0S2007/022928
NH X0~0 72C Exanple 73 Prepggmti on of Internediate
Compounds 73A-730 15 Using the nethods described in
Exanpl e 46 above, and using the appropriate

mddb & hubS i COmpAbB ELLe (o BiEh TN (oriE fas addea
DPW“W%%Y@Q?@@%S&&?@H@I&\% 1'?'hmoBfO %hﬁb%cﬂstlrred under
Ar #or 4 hours then added 1 ml of water and heated to 65 C for 1 hour Dooled to
room temperature and pH was adjusted to 9 by adding potassium carbonate.
Extracted with Ethyl acetate, washed with brine, dried over sodium sulfate, filtered
and concentrated to obtain compound 71C. HPLC-MS RT= 1.35 min, mass
calculated for formula C13H20CINsO2 313.13, observed LCMS m/z 314.2 (M+H).

Step D:

To a solution of compound 71C (150 mg) in Ethanol/EtOAc (1:1, 10 mL) was
added Pd on carbon (5% Pd). The reaction mixture was stirred under a hydrogen
atmosphere at 40 psi for about 15 hours, then filtered through a pad of celite. The
filtrate was concentrated. in vacuo to provide Compound 71D as a solid. HPLC-MS
RT= 1.0 min, mass calculated for formula C13H21N50, 279.17, observed LCMS m/z
280.30 (M+H).

Example 72
Preparation of Compound 72B

Y .
N ’@ HoN’ ;
+ Step A O:N Step B
AP0, =
Br
/&0

Step A:

A solution of 1-bromo-2-nitro-benzene (2.0 mmol, 0.4 g), diethylisopropyl
amine (3.0 mmol, 0.52 mL) and Compond (2.5 mmol, 0.50 g) in dimethylacetamide
(2 mL) was irradiated using microwave for 30 minutes at a temperature of 200 °C.
The reaction mixture was concentrated in vacuo, and the resulting residue was
purified using flash column chromatography on silica gel (eluent: ethyl acetate) to
provide compound 72A as a solid. HPLC-MS RT= 2.15 min, mass calculated for
formula C16H23N304 321.17, observed LCMS m/z 322.2 (M+H).
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SN Fi NBr CJ, 496.1 NI,, )01 -1~-0 73C /~O S N

Fi Br 496.1 N )<,0 ko 73D O~ SN NFi NBr C)
WG1@80547M ) <, O~0 73E WD 2008/ 054749 PCT/ US200F¢ DR2BRB022928

18 ON\ S NHNBr C510.148N0 73F O ~1 / S _|

NHN -

Step B:

To a solution of compound 72A (400 mg) in Ethanol/EtOAc (1:1, 10 mL) was
added Pd on carbon (5% Pd). The reaction mixture was stirred under a hydrogen
atmosphere at room temperature for about 15 hours, then filtered through a pad of
celite. The filtrate was concentrated in vacuo to provide Compound 72B as a solid.
HPLC-MS RT= 1.70 min, mass calculated for formula C1gH25N302 291.19, observed
LCMS m/z 292.20 (M+H).

Using the methods described in Steps A and B above, and utilizing the
enantiomer of compound 72B, the following intermediate compound was made:

M+H Retention

Compound Observed Time

HoN” :

N

O 292.20 1.70
"/NH

XOAO
72C

Example 73
Preparation of Intermediate Compounds 73A-73Q

Using the methods described in Example 46 above, and using the
appropriate reactants, the following intermediate compounds were made:

M+H

Compound
Observed
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Observed Timte O~ SI1 N H NNNN H451. 14 2. 07
,O830MNM S~ NH NN(N N467.2 0.5 HOI ,0 65
wW@E2008/058749r-N HN O N 465.1 0.75 H O 202 WO PCT/US2007/022928
2008/ 054749 PCT/ US2007/ 0229290192 N O }%NHI % S

~I N N

Example 74
Preparation of Compound 74A

H 5 —N H K
Br N r
) ()
PO Boc. |
o\ HO
73J 74A

To a solution of compound 73J (0.2 mmol, 0.1 g.) in Ethanol 2 mL added
sodiumboro hydride (0.8 mmol, 0.03 g.) and stirred for about 15 hours. Water is
added and extracted with ethylacetate . Ethylacetate layer is washed with water,
brine, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to
provide product 75A. HPLC-MS RT= 1.10 min, mass calculated for formula
C19H24BrNs04S 497.07, observed LCMS m/z 498.1 (M+H).

Using this procedure, compound 74B was synthesized from compound 73K.

M+H

Compound
Observed

N 498.31
PN

Example 75
Preparation of Compounds 65, 71, 75, 81, 83, 86, 87, 151-153, 201, 202, 240, 241,

257, 317, 320-322 and 324



ONN465.1 0.8 HO201 S'I HNO N(N), 464.17
1.81 iNH320 O/~ NHN S~ O NC)4w~ 464.17
wa20805478 H 324 O/ N s'' HNNO _ N 478. 18CUSB07/022928

,-NH,/r 1322 ON | N/ 1 _ ONN478.19 1.86 N
/" H WD 2008/ 054749 PCT/ US2007/022928 193 321 O [/~

The compounds of the present invention depicted below were made using
the method described in Example 51 and utilizing the appropriate reactants.

Compound M+H Retention
Observed Time
O lN\
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151 Exgqpl e 76 Preparation of

Conpound 76A and 76B WO 2008/ 054749 PCT/ US2007/ 022928
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Example 76

Preparation of Compound 76A and 76B
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SH NNNNI1420.12.07 | / NF2 171 O N s’
lzz~zIr HN N NN 420.15 2.22 NH2 59 0 SI N );

WO 2008/053780 N- N 420.15 2.16 NH2 60 0 J-2~ S SPCT/UBR0)7/022928
:--NHNNN411.09 3.34 1496 H 33 WO 2008/ 054749
PCT/ US2007/ 022928 198 S 'I H (N) 423.1 3.75 NN " J
I/ \ H 40 S"NNHNIlip NN{() 456.15 2.31

76A 768
To a suspension of NaH (60% dispersion in oil, 10 mmol, 0.48 g.) in anhydrous
dioxane (5 mL) was added a solution of indazole (10 mmol, 1.18 g) in dioxane (5
mL) and the resulting reaction was allowed to stir for 30 minutes. A solution of 2-
bromo-thiazole-4-carboxylic acid methyl ester (10.0 mmol, 2.22 g) in dioxane (5 mL)
was then added dropwise and the reaction mixture was heated to 100°C for 4 hrs.
The reaction mixture was cooled to room temperature, quenched with water, and
the solution was adjusted to pH 2 using 1N HCI. The resulting basic solution was
extracted with ethyl acetate and the organic phase was washed with water and
brine, dried over anhydrous sodium sulfate, then filtered and concentrated. LCMS
of the resulting residue showed two peaks for the acid indicating the formation of
two regioisomers (Compounds 76A and 76B). HPLC-MS RT= 1.35 and 1.45 min,
mass calculated for formula C11H7N302S 245.03, observed LCMS m/z 246.1 (M+H).

Example 77
Preparation of Compounds 33, 40, 53, 59, 60, 76, 173, 176 and 179

The compounds of the present invention depicted below were made by
reacting compound 76A or 76B with the appropriate coupling partner using the
method described in Steps C and D of Example 66.

M+H Retention

Compound
Observed Time
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Example 78
Preparation of Compound 78B

| N\ N\
|
2
N Step A N Step B

N

pn

| )+ — —
0N N
Cl Boc
¥ h
Boc Boc
78A 78B

5 Step A:
To a vial were added 4-chloro-3-nitro pyridine (2 mmol) and spirocyclic amine

(2 mmol). The starting materials were dissolved in 4 mL of dichloromethane
followed by the addition of DIPEA (6 mmol). The reaction was stirred at 60° for
about 15 hours, then the reaction mixture was concentrated and using preparative

10 liquid chromatography (0-5% methanol in ethyl acetate) to provide compound 78A.
Recovered 1.6 mmol (80%) of 274. Mass calculated for formula Cy7H24N4O4 348.18,
observed LCMS m/z 348.20 (M+H).

Step B:

15 To a round-bottom flask was added a solution of compound 78A in ethyl
acetate. Next, Pd/C was added to the mixture. The flask was sealed with a septum
and evacuated. The mixture was hydrogenated using a balloon for about 15 hours.
Product was confirmed by LCMS. The Pd/C was filtered off using Celite and the
filtrate was concentrated in vacuo to provide compound 78B in quantitative yield.

20 Mass calculated for formula C47H26N4O2 318.21, observed LCMS m/z 319.20
(M+H). LCMS calculated for 275: 318.21.
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To a solution of 2-bromo thiazole-5 carboxylic acid (0.57 mmol) and HATU
(0.68 mmol) in 1 mL of DMF, was added DIPEA (3 equvalents, 1.6 mmol) and the
resulting reaction was stirred for 10 minutes at room temperature. To the reaction
mixture was then added a solution of compound 78B (0.57 mmol) in 0.5mL of DMF
and the resulting reaction was stirred at room temperature for an additional 2 hours.
The reaction mixture was then concentrated in vacuo and the residue obtained was

N9
49

78H

f‘nn‘pnnnrl l\/ll-/nd7l MeH

H N N 503058

P / 2007/ 022928
o 2Y60 N
O

N‘Boc

P03

5635?8 2]
0 Y-
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Example 79
Preparation of Compound 79A

purified using preparative liquid chromatography (5-10% methanol in

dichloromethane) to provide 0.54 mmol (95%) of compound 79A.

Example 80



OH 170 o N _O" HN474.18 475.2 2.19 NH 219
N~S- 11\ }=NH NO461164621184 NHN H
WQ2@8i0547® 1 " |\ =N H N " 505.19 506.1 2. 26PCMUEL007/022928

233 S-7 N >NHI \ N N»5»34.21 535.2 2.66 0 ,.0

Preparation of Compound 221

N

N
Ny P
I H
XN N —_—
s T N + >=o N
>—N N N

Br %3 Rne
N
T9A
N H

| 221

Boc
Compound 79A (0.15 mmol), 1-methyl-1,3-dihydro-benzimidazole-2-one (0.1
mmol), Pd>dbas (0.01 mmol), Xantphos (0.02 mmol), and K3PO, (0.3 mmol) were

5 placed in vial and diluted with dioxane (1 mL). The resulting solution was degassed

and flushed with argon, then capped, and sonicated. The reaction was heated to 90

°C and allowed to stir at this temperature for 2 hours, then the reaction mixture was
cooled to room temperature and diluted with ethyl acetate. The organic layer was
sequentially washed with saturated NaHCO3; (aq), brine, and water. The organic

10 layer was then dried with sodium sulfate, filtered and concentrated in vacuo and the
crude residue obtained was purified using preparative liquid chromatography (5-
10% methanol in dichloromethane). The product obtained was then lyophilized and
the solid material obtained was treated with excess 2M HCI in dioxane to provide
compound 221.

15 Using the method described above, the following illustrative compounds of

the invention were made:

Retention
Compound M+(m/z) M+H time
(minutes)

N\
H N
% 504.20 | 505.20 2.75
NH

77
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WO 208054H4H N N 475.18 476.1 1.75 \ | N-o N HCB0S2087/422928
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319 WD 2008/ 054749 PCT/ US2007/022928 205 01 . S _-
WOR20088544N O 503.21 504.3 2.15 al. N H 323 BEXEDOP1067/022928
81 Preparation of Conpound. #34B NI. 1/ NHS1I1 / N
SIN+IAN'" HN NHNI ~ I C 81A~N"1 ' N 81B eoc
Boc 5 Using the nethod described in Exanpl e 24,
conpoung—8t—A—was—reactgt-mwth—4todopyrazote—to
pr epar e[ conpound B'l s cal cullated for fornula
C21H24Nr02S1 5 , ed LCMS{m z 582 20 (MtH).| 10
Exanpl e| 82 Prgg_; atirpn bf |Conpounds 62, 63, 66, 70,
272, 27V a@dN 01 ~ O
506.16 | 507.1 2.48
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SI N/ 9~ S 1 HNHTrN+ BO N~N (N NRNNNNR
82A 81B Boc BOG HOI ONS 1 N 1>:~-NH(N R
wQ@2008050828 N BOC General Procedure: WO 2008/ PSHUL507/022928
PCT/ US2007/ 022928 206 Conpaozgsl 81 B (0.30 nmmol ), a

representative boronic acid or ester (0.34 nmol),

Pd(dppf)C12 (0.034 mml), and K3P04 (0.9 mmol) are

di ssol vet—n—2mt—of —gioxane—and360—+t—of —water—The
resul tipg sol utionyisfjddgaissed and flushed w th
argon, then h N g and al ljlowed to stir at this
tenperagure for):aboUt 5 hours. The reacftion is then
di | ut ed| wi hyl adet 4t el and the arganilc phase is
washed $e t Pabl y shPlBeled §88§ous and
wat er. The ordanic Idye] |s then|dried over Na2SO4
filtereg and concentrafed | n vacug. The riesidue

obtai ned can be purified jusing preparatijve HPLC to
provi de[a conpod®@@ of fornula 82A| which s
subsequentty—18—tyophtttzed—and—the—pur+fred—produc

is then treated with 4N HCI to renove the Boc group
and afforded the desired pxaifiptd 882B. Using this

met hod, the follow ng illustratrve conpounds of the

i nvention were maBeeparatioreof Compoapa#dlhd Cbser ved

time mn IS NNNHN N

N
. N
| NH
g N + /[,/N —_—
>=N HooN !
o ()
81A l:l

Using the method described in Example 24, compound 81A was reacted with
4-iodopyrazole to prepare compound 81B. Mass calculated for formula
C21H24N70.SI 581.0, observed LCMS m/z 582.20 (M+H).

Example 82
Preparation of Compounds 62, 63, 66, 70, 272, 277 and 283
o N2 Q| N
s/ﬁ/lLN 7 é) 3& S/ﬁ)LH 7
N>:N H (Nj + I/: ~0 —_— N);N Nj
/['/‘N v " R’[?‘N 824

| Boc

81B

\ /7~

l HCI
~
s>;\N N
A

4

_/

82B

-2

R

General Procedure:



N 432.15 2.60 HN 62 S :~4 N F - N-N HN N 468.1 2. 49
NFHN 63 SN N-NHN~~NN- 483.1 1.69 \- ~N HN
WO\DR09LAD54749 PCT/ US2007/ 022928 207 66 S\ NeCIMUSNOHAN2928
NNB501.2 2.63 NC HN 70 266N HN N N O 536.2 2.86

ON\ H 1010 272 S>INQ O\ / - N O 506.2 2.96

Compound 81B (0.30 mmol), a representative boronic acid or ester (0.34
mmol), Pd(dppf)Cl2 (0.034 mmol), and K3PO, (0.9 mmol) are dissolved in 2 mL of
dioxane and 300 pL of water. The resulting solution is degassed and flushed with
argon, then heated to 90 °C and allowed to stir at this temperature for about 2
hours. The reaction is then diluted with ethyl acetate and the organic phase is
washed sequentially with saturated aqueous NaHCO3; and water. The organic layer
is then dried over Na,SOQsy, filtered and concentrated in vacuo. The residue obtained
can be purified using preparative HPLC to provide a compound of formula 82A,
which is subsequently
lyophilized and the purified product is then treated with 4N HCI to remove the Boc
group and afforded the desired product 82B.

Using this method, the following illustrative compounds of the invention were

made.

c M+H Ret
ompound time
Observed (min)
N HN—@
432.15 2.60
HN
62
7\
F / HN‘Q
468.1 2.49
63
HN / \
W 4831 | 169
HN
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H 277 N SNI \ NHNDS506.
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Exanpl e 83 Preparation of Conpound 128 WO 2008/ 054749
wEROIBNSZeD7/ 022928 208 Step A Step B Step C PCNMUS2000022928

Il HNOIl- "Ol HNOH 83A&pB N 110 NNHN/ Step D
i0 1 HNHN- N 83C (~ 128 Boc/N Step A: To the
m xture of Methyl -2- mno 4 carboxyl ate (634 ng, 3.69
nmol ) —BHEA—5—(6++7 W‘, 40— —ang—3-—rethoxybenrzoitg
acid |(561 ng, .3.69 in DM (10 |mL) was added
HATU [(1.52 g, 4.0 rmol) The resulting m xture was
stirrled at room tenperature for aboyt 15 hour|s and
water{ (60 m) was added. The solid recipitatied out
was clol | ected with figtnati n and wadhed with water,
dri ed under ai r The cr t §3A was usled in
t he next st an fLrther 10
puri fli cati tR—l n (JUV254 nm|, mass
cal cul ated £ or for nul a Cl S 30650]1.Dbsler 248
LCVB nl z 7.1 (M+H) .
70
2 N
2= AN
/ N
_N N
HO (j 5362 | 2.86
0, N
\ H
P
272
o N
J=\ AN
e
_N N
o () 506.2 | 2.96
g ;
O
277
O N
/ N
SMN —
\ )=N  H
O%OC 7 ( Nj 5062 | 295
~N
N
H
283
Example 83

Preparation of Compound 128



10

15

20

25

Step B: The compound 83B was prepared by hydrol yzing
conpound 83A using the 15 nethod descri bed in Exanple
wGoaswree HPLC-MS tR = 1.45 min (UV254 nm; nBSEUS2007/022928

cal cul ated for fornula Cl12H120804S 278. 0, observed
LCMS mz 279.1 (MtH). Step C Conpound 83C was
prepared by reacting corrpound 83B with the 20
approprl ate coupl [ ng part ro according to the met hod

des d IHtepE)(a ve. HPRE-MS tR § 15& mi nsteC
( &t ed ‘%or“’rar‘ﬁma fvH30NBD5S
538. 2, observed L M g.4539.2 (MtH). St D: o)
Compound 128 was prepared by deprotecting conmpound 83C
using the mat hod descri bed in Exanple 62 above.
HPLC- &q R =0, 94 min (U254 gmidmassy cal cul ated for
3Ss¥38. 10@% ved™ mz 439.1
(I\/Hr \7\0 2008/ 054749 PCT/ 07(,022928 209 Exanpl e
84 CHKBISP A Assay An in vitro ass s devel oped
that utilizes reconbinant H s-CHK1L 5 expressed in the
bacul ovi rus expression system as an enzyne source and
St bi oti nyl at ed pepti de based on CDC25C as substrate
%%f\mi n- RSGALYRSPSMPENLNRPR). Materials and Reagents:
1) méﬁnﬁﬁke &Méﬂﬁl@-ﬁhﬁn@mwb@mﬂewsnlrﬁg 369 mmol), DIEA

substrate stored at -200 10 C,
(0.8ymk, h@,g.rgrr@p @E&m@thomzp&amd (561 mgq, 3 69 mmol) in DMF (10
L SRR PR N MUl A v at oo

terﬁperfalnmtfoﬁ?aﬁbuta‘mihwr@ énd \ﬁhﬁfﬁ@o @alt). was 4d86d. TrHk sdlid
SPA beads: Aners # SP00032: 500 /vial 15 Add

pregmltﬁ_e@pubw;aggo!Igctggmlﬂbfllgatlgpgngmepd/v patey, dried under air.

THURS A B RSO AL A0 RS o Rl g s e

puMI@rtml atm_@wmsltFBendwnﬁ(thég4 b g ad¥eHadldtedder fatmula
6005177 Top seal - A 96 well Adhesive Film Perkin

Cr1ebleO4T306:4 , xtrssvest EGMEsmeBP7 NdMEiadi ng Wi t e
Pol ystyrene Plate: Corning, Cat. # 6005177 20 8)
MgCl2: Sigma, Cat.# M 8266

Step B:

The compound 83B was prepared by hydrolyzing compound 83A using the
method described in Example 50 above. HPLC-MS tg = 1.45 min (UV2s4 nm); mass
calculated for formula C12H1oN204S 278.0, observed LCMS m/z 279.1 (M+H).

Step C:

Compound 83C was prepared by reacting compound 83B with the
appropriate coupling partner according to the method described in Example 58
above. HPLC-MS tg = 1.50 min (UV2s4 nm); mass calculated for formula
C26H30N6O5S 538.2, observed LCMS m/z 539.2 (M+H).

Step D:

Compound 128 was prepared by deprotecting compound 83C using the
method described in Example 62 above. HPLC-MS tg = 0.94 min (UV2s4 nm); mass
calculated for formula C21H22NgO3S 438.1, observed LCMS m/z 439.1 (M+H).
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9) DITT: Pronega, Cat.# V3155 10) ATP, stored at 4 OC
Sigma, Cat.# A-5394 11) ?33P-ATP, 1000-3000 Ci/nmvol :
wewsehany Cat . # AH9968 12) NaCl: Fisher Sci eP€T/U52007/022928
Cat . # BP358-212 25 13) H3PO®p% Fi sher, Cat.#A242-500
14) Tris-HCL pH 8.0: Bio-Wittaker, Cat. # 16-015V 15)
St aurosporine, 100 g: CALBIOCCHEM Cat. # 569397 16)
Hypure Cell Culture G ade Water, 500 ni: Hyd one,
Cat . # SH30529.02 Reaction Mxtures: 30 1) Kinase
Buffer: 50 mM Tris pH 8. Exaipie84uC 2; 1 nM DIT 2)
Hi s- CHK1, In House Lot W’F'EWWOKDa stored at
-80C. WD 2008/ 054749 PECHKESRNASSaY28 210 6 nMis

| oL YitEatecf) o 83 biobo Gt ifieds ooyt s GRS
exﬁrb@@éd rmth% Hiécdl%\ﬂm%@e)@dééﬁén sy$tem a8lsAen2ymélsdivte and a

m xture. Add 20 makes a fi nal reactlon

biotippleted pgmtidﬂnb@sedsorn QDC-Z%;C @@@@@trgteb(bmw at ed

5Cto 1 ng/nL (385 M stock and
Rsﬁo%%ggé %Nk@%ﬁb 1 plate (100 rxn): dilute 10 L
Meﬁénélsmﬂfﬂe &:de st ock in 2 nmL Kinase Buffer. Thi S

gl ves M m x. Add 20 gUrxn. This nakes
1) fCﬁlﬂ-?ﬁCé&@f %ﬁ tatoeBiotiaylated 9epmsutmata)(25\m)nw stored at -20°

C. Esidth SeRiEpl Ftealot atotids Bidh- R RSP ERLNRPR

o585 3a@wy Buffer. This gives a 2 gM ATP (col d) sol ution;
add 50 Unell to start the reaction. Final volune is
2) 18s-gHKdningdowseelot PYF6, 232 ¢imoh, stotattah80aCi ons wi | |

3) pPa8ihine  EaC! +38Mastit RGO PRLy T43Bondea °1 o0

)"@B@“ﬁeads hn'i@rsﬁﬁ’ﬁ\ b@ﬁ\@' #%%0@325@00?@#@@ 100 Unel |
Wash buffer 1: Wash buffer 2: 2 M Nad,

WAHQH@mLMWES tﬂ:é@@mg ofASBAyberidsab makeap ovarking

Conggrq(t:én Fatf%ﬂ o\f/%O mg@/mL. Store at 4 °C. Use within 2 week after hydration.

) 96-Well White Microplate with Bonded GF/B filter: Packard, Cat.# 6005177
6) Top seal-A 96 well Adhesive Film: Perkin Elmer, Cat.# 6005185
) 96-well Non-Binding White Polystyrene Plate: Corning, Cat. # 6005177
8) MgClo: Sigma, Cat.# M-8266
9) DTT: Promega, Cat.# V3155
10) ATP, stored at4°C: Sigma, Cat.# A-5394
11) y33P-ATP, 1000-3000 Ci/mMol: Amersham, Cat.# AH9968
12) NacCl: Fisher Scientific, Cat.# BP358-212
13) H3PO4 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
Reaction Mixtures:

1) Kinase Buffer: 50 mM Tris pH 8.0; 10 mM MgCly; 1 mM DTT
2) His-CHK1, In House Lot P976, MW ~30KDa, stored at -80°C.
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CHK1 6nM 20 pl/rxn Conpound 10 NI /rxn (10% DVSO)

CDC25C 0.385 pM 20 pl/rxn y33P-ATP 0.2 pG /rxn
wGOsNs4rmd Col d ATP Stop solution 100 pl/rxn* PSPBS2007/022928

beads 0.5 ng/rxn 200 pi/rxn*z10 20 WD 2008/ 054749

PCT/ US2007/ 022928 211 * Total reaction volunme for

assay.** Final reaction volune at term nation of

[ f ddij t i f | Ut i 1 i, |
ool S B3 88 400 AP 00
oy, G 11 588t 188 SELE 2o dsrmatd T faves
31 M mixtQve. DANBO 200ulpesllt iThis hake&h firdDeactioATddncentiation of 6 nM.

negative ,(t_CHK1+ATP only) control wells. 2) Thaw
3) eﬁgﬁ?&(bﬁlq iylated geptide” enzyne to proper concentration

in ki,nas tj d,Hi,sp
0 OB EoRIER 1 TR I Sk BRI o S plte
(100 §:€ diie 10 o8 1 I%maéstw%ek in 24AL Ravgde Biferl Orhis gives
M xtures). Add 20 ¢ 'l except to negative control
a @25 pM minst Add 20addn@0 This Makesea Bodlfreactian coresamtration of 385
wells. 4) Dilute ATP (cold) and P33-ATP in kinase
NMyuf f er (see Reaction Mxtures). Add 50 tUwell to
S { e reaction. 5) Allow the reaction to run for 2
4)h}é:]:!33'\/'{:)1({'1 roomtenperature. 15 6) Stop reaction by

addFag1 Hitel(100 rkiie didfe be pdlsdfst a ATIRU{dold) stésieand 2 uL fresh
Reaction M xtures) and | eave to incubate for 15

P38t Al 20 pildnéd mdrKingse Buffer.adbisagivesiail ok ER dcatd) solution;
filter ate into the vacuumfilter. devi ce (Packar .
ad o nal Fo Stast eqeaciarn, FHALvabEa s (A ki as tahina) reaction

ol TSR B A58 a0 2

5) r s&gp SoNtibhy ough the filter plate. 10) Wash: 200 nlL '
each wash;_1X with 2M_Nad ; 1X with 2M NaCl / 1%I;|3PO4
11) Al | owFartRiatepadd:dla $0 grly WiashhBuffer 2 (2M NaCl 1% H3POy) :

1mL SPA bead slurry (50 mg); Add 100 pl/well
6) Wash buffer 1: 2 M NaCl
7) Wash buffer 2: 2 M NaCl, 1% H3PO4

Assay Procedure:

Assay Final
Component Concentration Volume
CHK1 énM 20 pl/rxn
Compound
(10% DMSO) 10 pl/men
CDC25C 0.385 uyM 20 pl/rxn
133p-ATP 0.2 uCifrxn 50ul/rxn
Cold ATP 1 uM
Stop solution 100 pl/rxn*
SPA beads 0.5 mg/rxn

200 pl/rxn**
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12) Put TopSeal - A adhesive on top of filter plate.

13) Run filter plate in Top Count 25 Settings: Data
wWOoR@s/05CPM Radi o nuclide: Manual SPA: P33 Sci ne¢T/U81007/022928

Li g/ pl ast Energy Range: Low 21350 DETERM NATI ONS:

Dose-response curves were plotted frominhibition data

30 generated, each in duplicate, from 8 point serial

) T@H#g%%‘%@’%m@“@?Ebfé%ﬁ%*gﬁ@@qg/ggﬁ%nag@a&%f%%frb!n%ﬂoﬂ fof reaction
(afrelaeiditinest swp séldlbaf. treated sanpl es divided by CPM

of untreated sanples. To generate | C50 WO 2008/ 054749
1) Fojtutesmowmsdeglesired opareakatiansdingwater/1 6%pBMRO - this will give
4 then. fif 1 t and [ idal .
a AL %heealian &f fh Safiok], BiRefind 1P bRt Soriate
oA 15,1 R DSEP find CHRA S EOm AT a3 nefarve
(CHKovATPaiyiosbrargt wedls. forth in the table bel ow,

wherein the conpound nunbers in the table 5 ,cor,risrPondb
2) t bhawenzymecem ieern Aldie; enzyme InRropsEEPRERNLEatigR.in kinase buffer

(oeR o e AP e B Bt A0iL bRl ) 0%, il oo

3) VEhawghé Bidtinyiatéd eubsiatetonliceMridodiale in kihdsdbulfer (see Reaction
anpl e 85 ASSAY BACULOVI RUS CONSTRUCTI ONS:

Ex :
Mixtyeas)n AddR(3 pbiwaikeexcept to pegativeoontiobmellsi hgiead..add 20 pl
K.Jol Ié\, Cglifornia by PCR, with the addition of 5
inasg Byfferdo theseWels: at the amino-terninal end to allow

4) DBifuté IATH i) Uhd PSFATH RSkifasd baffex@eeResttBhMWRtutedP Add 50
was approxi mately 45kDa. CDK2 was cloned into pVL1 393

ulLiwellRGRtartithé redodionaddi ti on of a haemagl utini n epitope
t at the carhoxy-terpm nal end (YDVPDYAS). The
5) oRlipd a0 EastODdP AUNAST APBHEAtTROR PIPRIERISn si ze.
6) N BRSSP R g Reacton
Mixibkes) einddeave &ninegbale fouhbiminutdst yefofe hafvest i on

(MJ =5), 20 for 48 hrs. Cells were harvested by,
7) ddaee aleak Paskard Godbfilteswlatgrintogthe; vagues filigidevice (Packard
s : . . . th
DSBS 3 B G20 Pl o0 e S L
8) 8Take dadind lakk andl plt WP, Pdckavtl GIF/BHilvdr piatecase

i nhi bitors (Roche D agnostjics GrbH, Mannhei m
9) Géﬁﬁ'ﬁ%?ﬁ)t[’eﬁéé%ﬁo&thﬁw& fiter @18 at 15000 RPM for 10

10§11 kS 280 InlL BSciF WahN#%afith SRE RAGEAX with 20 NACTK R H3PO4

11) Allow filter plate to dry 15 min.
12) Put TopSeal-A adhesive on top of filter plate.
13) Run filter plate in Top Count
Settings: Data mode: CPM
Radio nuclide: Manual SPA:P33
Scintillator: Lig/plast
Energy Range: Low
ICso DETERMINATIONS: Dose-response curves were plotted from inhibition data

generated, each in duplicate, from 8 point serial dilutions of inhibitory compounds.
Concentration of compound was plotted against % kinase activity, calculated by
CPM of treated samples divided by CPM of untreated samples. To generate ICso
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25 beads (for one liter of SF9 cells) were washed
three tinmes in lysis buffer (Q agen GrbH GCernmany).
wo pdodazohe was added to the bacul ovirus super nBCEOB2007022928
a final concentration of 20y then incubated with
t he nickel beads for 45 mnutes at 40 C.  Proteins
were eluted with lysis buffer containing 250nMV

A S e RIS ol
an@T@fso velliidd Waté derivéP %Bﬂhr\%%bfé%‘éﬂﬂﬁéﬁ’él?sué‘n ‘I’%%%?éh\:/% for

glycerol. Enzynme was “stored in"aliquots at -7
|IIUSU&8\I€D6dmpeuWG§ oUbegoeseatiagentignidetexa meldea@@rding% therabove

meiG0 el SeToRG M 1S Table DR, WiTase e Foamaif RimBERTY the table

coKré?;Bde‘fb th@%onﬁ%dﬂd“ﬂumb@ﬁh& i the spetficalonas di | ut ed

final 5 concentration of 50 g/nL in kinase buffer
contalnlng 50mMM Tri s pH80 10 MM Md 2,1 nmM DTT,
and 0,1 m\/lscid um ort.h e substr.ate use

¢ he SEIeal AT DRDRerEA e LR ARV oCH8 SRS UIRERIET e tested
us{l\gqms"é\s%tagrb%ﬁaeéfl@?om uﬁg@@%wganpﬁcﬂiq SRS (bRUE 10 uM.

on 1 ce anhd I'n kinase
buffer. Conmpounds were diluted in 10% DVSO to

desi rabl e concentrati ons. _For eagch ki nase reaction, 10
20 pL of the 50 g/nmL enzyME'eSjion (1 g of enzyne)
and 20 | of the 2 M sub P'?F tlon were m xed,
then conmbined with 10 L o ut ed conpound in each

BARIY OURUESSONRrRUIBTIBNERSS AT H §Bs MR%R Ao § b

(Plﬁérfnﬂﬁgé‘ﬁELaSU@ll‘a Géfifornid) dy'PGR! With theadaltiopvetd histiding tesidues
for hour at roomtenperature The reaction_was

Q’t%@fﬁw teymingliend to@ow pirificatian op niekel sgsia ohheipxpregsed protein

weli okt ek Rl eY B Y 2R o PR i the

addRioniof &t lesemddlatiGin‘epilopedag \at tive éé@bxWMh&Dbr@dW(\CDVPDYAS).
96-well GF/B filter plate (Packard/ Perkin Elnmer Life

hScQ’@ﬁ%\%%'?)d Rroteig V‘@S@FPRV eximately dakla i88izehar vest er
Packar d/ Perkin Elmer Life Sciences.). Non-specific

/ ecemtivanthsaculayiruaes pspwssing cyeslin E and
20 2M ]
%%gvaa%mn&eﬁﬂ 5P ais 2l e psioa] hiiieicl o infesion (o1=5)

for B8Rk, ECeSWBE: Rarl@B céMtriitRfatioh 81000 TP Mol I @miAltes, then
counter (from Packard/ Perkin mer Life Sciences).

pellgs lyserpnvigefor 8Qsninptescinrfiyedimes thaupeliat vakinee pf lysisdauffer

it t o

confeffne B0l EhH B 4 REMARCEF NP4 ol hiafa prorease
mt‘R&t&@fﬂH@Bhé &lagﬁbsﬁ:s DAY MANWREI QeirRanyd By sates Were spun

nase activi t?/ cal cul at ed by
down at 15000 RPM for 10 minutes and the supernatant retained. 5mL of nickel
beads (for one liter of SF9 cells) were washed three times in lysis buffer (Qiagen
GmbH, Germany). Imidazole was added to the baculovirus supernatant to a final
concentration of 20mM, then incubated with the nickel beads for 45 minutes at 4° C.
Proteins were eluted with lysis buffer containing 250mM imidazole. Eluate was
dialyzed overnight in 2 liters of kinase buffer containing 50mM Tris pH 8.0, 1mM

DTT, 10mM MgCl,, 100uM sodium orthovanadate and 20% glycerol. Enzyme was

stored in aliquots at -700C.
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CPM of treated sanples divided by CPM of untreated

sanples. To generate |1 C50 val ues, the dose-response
waeorosesiwere then fitted to a standard si gnoi deCT/T82002022928

and | C50 val ues were derived2i®y nonlinear regression

anal ysis. 30 Exanple 87 MEK1 Ki nase Assay WD

2008/ 054749 PCT/ US2007/ 022928 214 Full-length active

phosphoryl at ed MEK1 was mas a 6X histidine
tagged protein (H s6-MEK l ovirus infection of
H -Five cells ¢9viftbTyélih B/CDK2 mﬂﬁﬂé%sra‘vs

expressi ng untagged constitutively active Raf-1.
Sev@yalin E’(DDK@rlamassa)assaystwefe périsrmddidn lowmproteanbinding 96-well

pIe% L OiiNG ey CORIEa: MU VKb Y S Bl B e
coRGAERCAIH0N Sk EAERSAHE continily SN s bY.6810 mu

I'h subdomai™n 0 arginine was used
M@CIDSIMREDTT, SKBKRmMsogiipT 6RRGVarddaMR VEIR Subgiats 8B in these
i Nl PTG i nduced BL21 D3 E. coli as a bioti nyl ated, 6X
redutiohs dvasea dinding lated pdptidendedgiefiomuldistonepHo t(rom Amérsham UK).
purified by Ni- NTA affinity chronatography fol ]| owed

Thsﬁumﬁeteqvﬁ%ﬁh%&%aﬂg@ and gHelieddpapmil in kinagerufter. Compounds

wer? gﬁ%feﬁgé 18, erl\ﬁ’s\gl tﬁrd%:é?rggfé %@ghﬁ%&ﬁ oq e%%g"iﬁﬁése reaction,

20GANs the b ,@é/nﬂ.oenggrﬁt §6tuMEKJ(1 ,ana 20 ANTGt thé @ pM
laG /L [-y--33P] mM My 2 O 01%
substoaie;slogjtmmemem|xedn1sheDTabmbmed1W|th-nE@|Es ofdilatexd cdmaoound in
and test conpounds rangl ng from20 Mdown to

eaﬁ'ﬂ/lw% faptestipga ditedrrasgreaction ynsstaged dyiaddsionoef @bH\: °f 2uM

ATEL e B0 QCPORRAIFE (R o bl TOF Shectendiet et e o

rur"F‘fdrOIV‘hOL't:fCPFK?r RiperurdomheReseddrewas stopded wiéddmg 200 plL of

esti mat from pre-inactivated reactions where
stapf buffes%omtaihingh o 'Erlml)ﬁ-1ﬁﬁs1 mMe‘bIT BesmieED Tide aoded mg/mL

strEplauditg cSated T K Bears PR ArBrtsm aIR) for e o s

beé&é Wefré’ 'tlﬁéW‘@%)tGVed WOWQG%INGF}’B WQP/ Iﬁfeh@*&'kaﬂﬂﬂgﬁ{lﬁ Elmer

dried 0O of scintillation cocktail
Life Seienasis) using aBEHtermetﬁr povensatharvesteEfRaskardiarkin Elmer Life
det ect.ed Uusi ac M c .obet.a T . .
Scieicr; Natr ot s wstb BlifvSRa by Nastig the beadgtwice with
2VRNECHtHdn fie® Kithat NERaBEWRh 434 pHbapstidia¢iad The radioactive signal
ActivityBase software. Selected Anilinopiperazine
wapdhen measssed usinge FopCernt 9 welitiquid seintdiatios cosaterZffom

d | C50 vall f
PafRaP it EFE e, SERIEES | Bxampl o 88 coneral o
ICH DEEERMINATNONMEK] Dudk-rAspadse éuNb@rvﬁér@Imbmfrmﬂmbmon data

“Wth mcronmolar concentrations (usually 1-50 M of
generated, each in duplicate, from 8 point serial dilutions of inhibitory compounds.

Concentration of compound was plotted against % kinase activity, calculated by
CPM of treated samples divided by CPM of untreated samples. To generate ICs
values, the dose-response curves were then fitted to a standard sigmoidal curve

and I1Csq values were derived by nonlinear regression analysis.

Example 87
MEK1 Kinase Assay



10

15

20

25

30

30 compounds in 20 | of assay buffer (25 mM HEPES, pH
7.4, 300 MM NaCl, 1 mM DITT, 2% DMSO, Sypro Orange 5x)

WO p008/03dTHe e 96-wel | PCR plate. The plate is seel/@8200%022928
clear strips and placed in g{fernocycl er (Chrono4,
Bi oRad). The WD 2008/ 054749 PCT/ US2007/ 022928 215
fluorescence intensities are nonitored at every 0.5 C

o oFa et ol pPespridtald itEs Pufis sRpiitstr S gXHidtidine
tag@éatp?meuﬁ (H%g:MEKL) Wbé&:lﬂ@fllrﬁéﬁﬁ\‘écﬁloﬁ&ffll-’ﬁﬂ:l\'féi Eeh@lco infected with

val ues. val ues have an error mar g i n of
a basolvitue exprassing wmaggw epnstitutively active Paf dha‘i@@r@fmllhgrams of

cc s S0ER, SR e BGRB8 fiowes

geuﬁnﬁaﬂucﬂféhrlé%atagmyr mmtleggﬂhrrﬂmuﬁ@@uta |ch maﬁ,ﬂﬂleFlI@éKR

le 89  Genéral Procedure for
whmzhafbtheclysmetw snbdamain h mutated-toi ajgtrmg/wesﬂtsed asfa substrate.

R VR RS ss el o Tyei r Cc B  b Rp R3S . coras

a bRstirfyRited] X ihptidirenand Bicrediosm thg?@@ RS0l BFEm ér\éﬁ@nﬁed by Ni-
det érm nations) were run. Activa r econbi nant uman

NTMim(t%chmmtogeapwu fatiowed by ddenaQl lon)exchaage rbromatography.
cont ai ni. n

KiTRHPATHATES WEIe BeHOTRS oLt £OBMelLplate, 33 WL per well at 25
oC SRl Sf‘tdrﬂ"éoﬁ’é@%ed Bf waﬁeﬂé le;EM'EFFMRﬁ 2 UM ATP, 10

bef or e art e reacti o |t|on

uCURL BRI aATP, Mﬂ<&1m 18,20. 61%‘1&0&ﬂyl ucssid®] mNIDET, 20 miM
concentrati onE) contains a biotin I abel . The
HERES pHoA5wa% M’S(at ambteﬁégomuadﬁwamlaqérmeow down to 0.08

nwm@ﬁéslé,re%«%uq“ng;@rpgxo”@qé«gs@%t' R L —
o8 ARV AR TTO N AT B o allow

ERKEKH binding. Noncbpegﬁmtaotwnryrwalseerqnmasted rfmnwptehmactlvated reactions
agitation theo}JI ates were washed \gl th DELFI A

WhSEﬁ'F@p !»ll( pei o OEPWR.SPhQEl@fGLdO‘G%? e iPshey %\%’a’@rﬁdd't'on of

en B 18538 B Gor OB B0 L ORELI iy i 075

o- ﬁH@ﬁphbﬁé acidfolloded muﬂatmbrms Wito 1 00%0Ethanse| &ed hir dned 50 uL
After a second wash, the plates wereg, devel oped b

y
of seiatiation csrckiziwasnaguegto eashwel aadt B dancarperated into ERK2KR

wa HEReded 1sm 2 Wil Wtofetad ab0, R R S Ruld rpBrig; thdyBentage

inhigEon fIC40aRe HilhtlopkaiatudsorRER calEilatrntising ictivity Busecsuttware.
| C50 determ nations were nade by conparison of

conpound cont ai ni ng assays to 30 reaction controls.
Selected Anilinopiperazine Derivatives of the present invention, when tested

using this assay, provided ICsp values ranging from about 10 nM to about 100 puM.

Example 88
General Procedure for MEK1 TdF Assays

1 uM protein was mixed with micromolar concentrations (usually 1-50 uM) of
compounds in 20 pl of assay buffer (25 mM HEPES, pH 7.4, 300 mM NaCl, 1 mM
DTT, 2% DMSO, Sypro Orange 5x) in a white 96-well PCR plate. The plate is
sealed by clear strips and placed in a thermocycler (Chromo4, BioRad). The
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Sel ected Anilinopi perazine Derivatives of the present
i nvention, when tested wusing this assay, provided

- WO awl/owghues rangi ng from about 10 nMto aboutPdD0S07/022928

WD 2008/ 054749 PCT/ US2007/ 0228 216 Exanple 90 In
Vitro Aurora TdF Assays Aurora A Assay 5 Aurora A
ki nase assays were perforned in | ow protein binding

fugigsigireinriies ambBid R evanr b s q EEEheA g metting from
25 BYR 95 Glee @dtacare @XxpBREH HitoUPexdet Sheéatd s@ject to a custom

consisted of 8 nMenzyne (Aurora A, Upstate cat#l
curyesitting algoathmta derive FFrdEthmalyw &diuTadfr Kpeailugsshave an error

MmN B0 dHE 18 Grer Aty Bk 1 Eptisin s ariae Of‘?f 53«}5

Myd 2, 0.01 % Tween 20). For each reacti on,

Corse o oA el 1 en ot
usihgakisi aysayapsrovided Kovdlyves mginigifrbrmab@lﬁt HuM toi dbaiued 00 uM.

enzyne. The reaction was allowed to run for 2 hours at
roomtenperature. The reaction was stopped by adding

60 | | MAP beads (1 400 b ogressive 15 (94. 7%
buf f 6 b 22
A or GRvalRRIg e SORY TR Eradind Koty s

was measur ed usi n(‘; an Anal st AD (Mol ecul ar

Aur Bhe ASaSEG! AL FMROUNAS WaS Seianed aihes DELFIA (Perkin-
Elrﬁ%gfb%.rsgg qaln'zgng O%q%/ﬁé g\g'g%lfls)gﬁg élfe?n ﬁ(ﬁﬁlnd"ﬁuldllvu?uﬂg)%?cent inhibitions

andaope vesisonser curdéd (1050 deatemdibétiond)Rierequee Adtiabtesl recombinant
concentrat| ons. Each reaction consi sted of 26 nM

humasyMEK1 (Bunasomatar finaliconsgairation) 4n batisnsontaming Hepes,

mafiSRR EfloR, oFG a1 §8 micramolas fing] concpptration) was

preiftubated forar@imiiutls,eefordostaftierg théGreadlion by addidiondf the
1 % Tween 2 For each reaction,

req%%vahiéémoﬁli%lﬁmirm@ﬁ 1 migsomgter i panietionl.rehich
R R N 1 e R
miruteg nat which tineathd @actias walsl siopped by transferof 2Zedationsaligiuots to
RAGAF sifaiavidadaiciopiags (FeRte el #as LR 35ontaningOELFIA
a4 Difer P e it RG0Siactol: At She 168 BHOMEHY atoon,
temperateraswitredgitestiomgtharplatesiwere wids heldbividit DIELF | A ceashclmafjer
(Perkin-Elmer #4010-0010) following which DELFIA assay buffer containing a
phosphotyrosine specific antibody (Perkin Elmer #AD0040) was added to the plate
and incubated as above for one hour. After a second wash, the plates were
developed by addition of Perkin-Elmer enhancement solution (#4001-0010),
followed by a 10 minute incubation with agitation. Europium fluorescence was read
on a Victor 1420 fluorescent plate reader. Percent inhibition and IC50
determinations were made by comparison of compound containing assays to

reaction controls.

Selected Anilinopiperazine Derivatives of the present invention, when tested

using this assay, provided ICsq values ranging from about 10 nM to about 100 uM.
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WD 2008/ 054749 217 PCT/ US2007/ 022928 | C50

Det erm nati ons Dose-response curves were plotted from
wo pduslos47#on dat a generated each in duplicate, PET/U/2007/022928

8- point serial dilutions of 2|8t conmpounds.

Concentration of 5 conpound was plotted agai nst ki nase

activity, calculated by degree of fluorescent

pol ari zation. To generate |1C50 val ues, the

dose-response curves were then fitted to a standard

si gnoi dal curve and | C50 psgiriple 9@ € derived by

nonl i near regression _anaTIW%'TO Sel ect ed

Ani | i nopi per azi ne BaVitratAweradidk Assgyssent
AuroraehAissay when tested wusing this assay, provided Kd

val ues rangi ng from about, 1 nM.to about.100 RM e
dﬁ‘?fpf?eAmgﬁ%%_?ﬁadérWFr@rbémde ﬁ%Qr#tﬁg\ binding 34 wel plates
| n i i i
(CHRi] DR AFFBEERS FBH WabalEsh K81 Py KSRl ioro diuted
10@1cDMSQ taldesicalie candentrationge risaatr reactibh eobsisted of 8 nM enzyme

36 B, e 2Bl 8 B iR B 55
STAMPA TRl SRt ORCOH Feena TR (rhthol FEPBIDTP (Rieres),and

kinaBe butfet (MM TriBy ¢ enViMgCI2l, 020 1Ca MWerre2@) | Far dachagaction, 14
The Anili n?/f)i erazine Derivatives are useful for

u eqrtainingy TAMRA-RIAMiden TR, RBF and kianse: tiffeivara sombingd with 1

i BRbeREpmwobRe; Mnddkafess fhrBiBn 1EE SaER by GBS w diluted
ensyhél TYRSedtion WaseMdRedtoduR ¥ 2RburscafBbhSicitberature. The
admnistering to the patient an effective anount of

reantionovasstoppéd iblyi adaling 60 at IMA Peradssti i406sbeads in progressive
Ll ustratjve_exanpl f cgrdiova | ar. dj seases .
(94.¢ bl ch (5 % RariEdn % buler. e TNENBEDs chteran Agitional 2
r )
nof3t HBRsc B pdlfi4tth g EEuR BUNBTAPANENEPAS (Molecular
devigesjar di al infarction, atrial fibrillation, 30 atrial
flutter, circulatory shock, left ventricul ar
hypertrophy, ventricul ar tachycardi a,
Au?é'r@?@ﬁ%@&fli cul ar tachycardia, coronary artery disease,

angi na, 1nfective endocarditis, non-infective
churocamAdiinase assaysi wengaparidrnedoariowiprotain hinding/384-well plates

(S ARl BT3B ef Bt n 0074
DMS OB Yesirablel dcHcehtrafiend. SEabh réBtioh conlsRed bF2@nfll enzyme
tricuspid stenosis.
(Aurora B, Invitrogen cat#pv3970), 100 nM Tamra-PKAtide (Molecular Devices,
5TAMRA-GRTGRRNSICOOH ), 50 uM ATP (Roche), 1 mM DTT (Pierce), and
kinase buffer (10 mM Tris, 10 mM MgCl,, 0.01% Tween 20). For each reaction, 14
pl 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 ul 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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In one enbodi nent, the cardiovascul ar disease is
at heroscl erosis. In another enbodi nent, the
we arodiopwascul ar di sease is con tive heart 5SPEHIUB20®022928

I n anot her enbodi nent, the c I ovascul ar di sease is
coronary artery disease. Treatnent or Prevention of a
CNS Di sorder The Anilinopi perazine Derivatives are

useful for treating or preventing a 10 centra

ervous system (CNS) disorder in a patient.

ICae Lgteimigaljons n one” embodi nent, the present invention

pr °Vb8$§ ré’soﬂﬂ?fééo&r{/é’é eré f)ﬂ:{ﬂe'agfr&n Pﬂ@ﬁ&aﬂ? gqebggé;]}ed each in

patien rrsin erin
duﬁlfcatﬂ ifroam mnt seﬂal «Matums obneet éombbun@s paoacémeatuon of
Deriv%ﬁ)lves Lllustrative exanm di sord
corpeayngwasHlotted againghkipase aﬁgw% galcygatqu @y&ﬁgree of fluorescent
: t
oS, 10 08HERto Ik, B gl 8 RAVPIBC el o fted t

a starndaad sigmoidalscwyenamICgo values sage aeriadd by rwrﬁnaeae:egresswn
Al zhei ner' s di sease, anyotrophic |lateral sclerosis

analyst§. creut zfel dt- Jakob di sease, Huntington di sease,
mul tiple sclerosis, Lewy body disorder, atic
di sorder, Tourette's Syndrone, Parkinson di sease,
Pi c kSeledtedeAalhnoptpprazme Iieseamtesomf the Ipreseritrinverition? When tested
epi | epsy graj ne, anxiety pol ar di sorder,

U%@@ |“@§ §|5§ﬂ¥s %[PV'@ﬁﬂleV&!%% tartgmmirem abaytyi piyl tgi ahaug d PO uM.
(ADHD) and denentia. In one enbodinent, the CNS
di sorder is Alzhe|ner S dlsease In another
enbodi nent , ' , R

e Ay B o a9 ol vt
Cénmhontn'paqmnem ne Derivatives are usef uI for treating
A Oéeventl ng a viral disease in a
cc

Pesite ¢ 'Seaﬁe%ﬁ@d&%@ematab%bspa@@@mtram&ara)affect've
0 S
arbBi 153 18a SR AnifbpidhAde Blf0gE Helile, BPERS ol finted o,
thefsé ehsclosedanum& PcaitentrMo @,4 18,94 Awhichns inqueperated by reference
Derivatives. W 2008/ 054749 PCT/ US2007/022928 219
he'elNistrat i ve exanpl es of viral diseases treatable or
prevent abl e using the present nethods include, but
are not limted to, HV, human papillonma virus (HPV),

her pesvi r‘ﬁgatMimm&nggﬁbai of Bardicvassuldli Diteiase

Vir a denov
u'F'he Rmh%oplrberazme Derivatives are useful for treating or preventing a

cardiovascular disease in a patient.

Accordingly, in one embodiment, the present invention provides a method for
treating a cardiovascular disease in a patient, comprising administering to the
patient an effective amount of one or more Anilinopiperazine Derivatives.

lllustrative examples of cardiovascular diseases treatable or preventable
using the present methods, include, but are not limited to atherosclerosis,
congestive heart failure, cardiac arrhythmia, myocardial infarction, atrial fibrillation,
atrial flutter, circulatory shock, left ventricular hypertrophy, ventricular tachycardia,
supraventricular tachycardia, coronary artery disease, angina, infective endocarditis,
non-infective endocarditis, cardiomyopathy, peripheral artery disease, Reynaud's
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In one enbodi ment the viral disease is HV. 5 1In
anot her enbodi nent the viral disease is HPW.

wae@ansne or Prevention of a Fungal | nfecti onPdes2007/022928
Ani | i nopi perazine Derivativesigare useful for treating
or preventing a fungal infection in a patient. 10
Accordingly, in one enbodi nent, the present i nvention

phéaHbAGS, dedfE LAl Rlomboge! ddifle M mi Al S6h688, blimonic
stee-bfsi%cand/mcaapuurstemﬁs@ne or nore Anl |'i nopi perazi ne

Derivatives. |llustrative exarrgées of fung]em
i nf krone gmbodimeabthe @arqm\@\séu Si&@aﬁgnﬁg @SC|9TIO§!$ent

nap L et E piibogrh, Hi o fiblovaskliaf e s congestive hear

failefg.ci di oi donycosi s, cryptococcosis, histonplanpsis, an
opportuni stic fung i i ncl udi ng yeasts and nol ds),
muc B apeiber embegine e C@f&'tQ&’@@@@'ﬁﬁdtﬁeééﬁy%é@m@aahaﬂefy
dlsigg otri ch03| s. In one enbodi ment the fungal infection
‘andi diasis. 20 Treating or Preventing a Di sease

Rel at ed to tFreAfihient by Pebventitniofia)CKNSBis6erder Ne
Ani | i nOpI per azl ne DEI‘I vatl ves can Eie I NI BI tOI‘S

r eglihatARinCpiperaaineReivatives ape useiuhfaritraatiog Qiiieventing a
ceftﬁaﬁf él VI*&&@%@@:) BFQ%YWE Gefit di sease related to

elnkln elnapatlent

AccAcdontdgig:y, inpnerembodiatinethe, preSentinesittion providesizomethod for
vides a nethod for 25 treating a disease rel ated

treatm aENedisardr igra Rafied @@answss@mlﬁ@erm locthe patient an
eﬁé&mr%rﬁbpﬂt of BHE & Hbfe Aﬂﬂmbﬁ g‘e*ﬂﬁzlﬁé“de‘?%t@gr effective

or nore Ani | erazi ne I vati ves.

L1 umstratwe/exmpm GfCNS di@;cﬁdé&eﬁeatab@tmbrb%mlable using the
acti vi té‘%ﬁ)f a protein kinase that are treatable or

prasest Biathes, i, butarp o imiteride huaasthiy @ihe gemtralnervous

v 80wy By o o<t ETR SR X pBIRRE 6 R dsease,
AlzBiekfer’ sdrs@aeekamgeteeplsluaéteaai stlgrosis (ALSH\Creuezf@daudkob disease,

Aur or a- C, en activated protein_ Kkinase
Huptipgieneieg aseg|r@»36@}er$c£%rﬁ$'ﬁab%wx.bﬁég@@rd@@s@o@ﬁ@r)der Tourette’s

Syfialdrie CaRHEn deedb pidcobispatt T Prich PRESSS o7 s5biggghrenia,
epwﬁﬁsyﬁl gggrame @nixibtwhﬂpﬁl:ak ﬂlsorder?dépeslsnomalattentiEggéﬁcas

t he mi nc or exanple
hypeigRyYity M&%@ cﬁ%@g” tidhe i nsuInFn subfami |y

| A% Behoo éyézﬁé'?é;?nﬁd‘a Tt is pheifer s Biscall,

PDGH ahcpmar ambodénant; @hﬂaﬁf\tﬁ disoeigfFliikPackiksan disdase.

I:LKIr! én)momtepgm@blélment tIYe CNS disorder is ALS.

Treatment or Prevention of a a Viral Disease
The Anilinopiperazine Derivatives are useful for treating or preventing a viral
disease in a patient.
Accordingly, in one embodiment, the present invention provides a method for
treating a viral disease in a patient, comprising administering to the patient an
effective amount of one or more Anilinopiperazine Derivatives.
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5 (including, for exanple, kinase insert domain
receptor (KDR), fetal l|iver kinase- 1(FLK-1), fetal
wo povsfskHnase- 4 (FLK-4) and the fns-1ike tyrosP@EUS2007/022928
kinase-1 (flt-1)); non- recepf®r protein tyrosine
ki nases, for exanple LCK Src, Frk, Btk, Csk, Abl,
Zap70, Fes/Fps, Fak, Jak, Ack, and LI MK, and growh

f achgstr%;&yge Qﬁr{npfgé i@?gﬁé%ﬁ%ﬁg%%ﬁ‘e ggaliq\)?ggﬁéﬁg using the
preyEn® fHtRods inchfied basart notNiveitdd ©) HIVONUMAER papTRIMEe dired (HPV),

inhibiting one or nore Checkgm nt kinases in a
hempesvisus, poxvituedEpsteineBarr visosppinsibigyvieumand adenovigs: o

| calTBh EocRi AT ARSI et U veor @ O

phariasemer ealdodirnéstepbaaedisahse isHPYat e, ester,
prodrug or stereoisomer thereof. 15 In another

enbodi ment, the present invention provides a nmethod of
treating, .
associ at ed v+t i
pat rrﬁetAmﬁho'gﬁﬁ@Ira&mrB@rfvatﬁ@gﬁrre %‘séﬁhl ftsirfréatmtgearlmsv@mng a
therapeutically effective anmount of | east one

fungaill infectisnpieraapatientDer i vati ve or a phar maceutl cally

ot oPBER BT Thionela BB rerk e e dhyuRarrevide method for
treBfie§ armngéwmétcn@n iPA Patieas c@nfﬁishgamhrﬁétéﬁﬁ RS thedPatient an

or nore di seases associ at ed wi th ol nt I nase,
effeeliner ampHt efdenenpsmere A@llmpalp&r@ane&ﬂnvahveﬁeed of such

or - VBl Exa s, gl ibfsPhE FeaRbE o BlayEtdctE using the

prezsint metho@slinefude, bait afeenvtdiniierd fo) aspefgillos) blastomgassis,
one addi tional anticancer agent, wherein the anounts

capdidiasis, soCEigiRidomycesin CAYRtOCoRIaSs MiStPMelanesisaan opportunistic

torBnLiE R v o Mool PR e BRE bR dont % e

pamo%emoudmw@su@anarmw@tﬁeh@slsret hod of treating, or
sl ovm ng the progression of, a disease associated with
one Inbpnersmbodimepking fHpoRl 'H%@in'ﬁcﬁncﬂig{aﬁ%t in need
t hereof, conprising adm nistering a 30 therapeutically
ef fective anount of a pharmaceutical conposition

TreatingdrPreventi Dméastetatédaetthem&:tlwt of a Protein Kinase
phar maceutl caII acce table carrier an east one

Ani IThRSHIIRG NePeRVAtives CaBrbea'"fhthﬁrdégk&'@FQfﬁquWOdmatOfS
of B @L@Q%%ﬁé”*%&i@%‘%fa(@ 3BT 0u 0PI o sksg o the

actvty ofra prodeierkimaieniarda patidrd. checkpoi nt ki nase to be

oD AGEREIRG R Ere RSEMAN ciie R Se IBEE iin BIOVERS & method for

treBRAY hiSEh Y reifteY 1d tfdattivitYt 2 protein kinase in a patient, comprising

administering to the patient an effective amount of one or more Anilinopiperazine

Derivatives.

lllustrative examples of diseases related to the activity of a protein kinase that
are treatable or preventable using the present methods include, but are not limited
to, cyclin-dependent kinases (CDKs) such as CDK1, CDK2, CDK3, CDK4, CDKS5,
CDK6 and CDK7, CDKS8; aurora kinases such as Aurora-A, Aurora-B and Aurora-C;
mitogen activated protein kinase (MAPK/ERK); glycogen synthase kinase 3
(GSKB3beta); c-Met kinases, such as c-Met; Pim-1 kinases; checkpoint kinases,
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In one enbodi nent, the present invention provides a
nmet hod of inhibiting one 5 or nore tyrosine kinases

WO p008/0peItd ent i n need thereof, conprising adn PCHUSI00TIOR2928
to the patient a therapeutizgzly effective anount of
at | east one Anilinopiperazine Derivative or a
pharnaceutically acceptabl e salt, solvate, ester

sulf 884150 HEB SRk 385 6 455819 Liotapi frepoing. for

exarmpr, 'E‘GFR (F-IERH') FIEM %R@ﬁn@%@ﬁ%é’msﬁfm sBbfntiRAGrRluding,
assoCiated wth one of nore tyrosine kinases in a

forexampie, INS-Ret@FRelRcind YRy thei PRGEsHbiamily (inakyding, for

oxb RS S oS B Aty oS e Ak g L iy

(inQGARRT ARt XaP@IE, kiRQLY Mstrt SSTh&h. re@éﬂéf HQDR? fetar|] liver kinase-

st er €0i soner thereof. In anot her enbodi nen

1(&111% prfetal hwmm@se ﬁr(Eudeésarw ﬂfetflmdhkef tyrosine kingse115(fit-1)); non-
di
reEpfoyrhroléil BufihPR Kitdsetn Presampis LK | Bk Bl ek 2y zap70,

FeéﬁF?)%t Fﬁﬂtdéﬂ Ackaahd QIMKAﬁhJi 'g?é\mrﬂ@bﬁﬁ'r@@e&@f tyY@dih¢ Rinases such
ar maceutical |y acceptabl e salt, solvate,

aSé’s&@F Fﬁbrﬁﬁlﬂ&; TEK Aldrkinasesmand thedikeof :  and at | east

o0 R bR, Y RRer A up B e PR W iiing one
or Haﬁe Bhdckpsint Rih@sé@in 8 patient MARIEd theredf! coripAsiAg admmlstenng to
therapeutic effect. In still another enbodi ment ,

theppatiantia thetapeuticaliypebectivesaraonrt of ¢ legst qnee%mmm@plpenamne

ool ppaPSEL ST el LAEERAE R b

sterbGiseMler tHetBBf.i Si ng adm nistering a therapeutically
effective anount of a pharmaceutical conposition

confit asethgr embpsiment theaprasenhinveatien prauides a method of treating,

or R MobRssiar LBy Beadh, 6510t Wi fhe bF ik R okooin

kinaee€ it alpatieAtintneetPihepdat; cPpASing adntiflistriry a therapeutically
stereoi sonmer thereof. In specific enbadi nents, the

effegtivesameunt oi-aldeastiane AnilinepipemzingBarivative ofra pharmaceutically

ackfbf] &, B asarProgi O b serpoiso e ferelb i et

t helrparstbet enboditheot) the praséasinventidmprovides afmnéthbd iofl treating
one or m)re Pim1 kinases in a patient in need

ong ie& mese, diseasssi assegialemvinSeRagkegint iinase, comprising agministering
to L BRHBREIN A boeRh REHintey TR o AirloBARIafiNE Derivative, or a

I NOpI perazi ne r| vativ

ph&fotadéetically a2est8bleXult, solvate) leaterpprodrug af stereoisomer thereof;
acceptabl e salt, solvate, ester, prodru g or
angtaéf t opgadditional apticancer agent, wherein the amounts of the at least

one Anilinopiperazine Derivative and the at least one anticancer agent result in a

therapeutic effect.

In still another embodiment, the present invention provides a method of
treating, or slowing the progression of, a disease associated with one or more
Checkpoint 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
Anilinopiperazine Derivative, or a pharmaceutically acceptable salt, solvate, ester,
prodrug or stereocisomer thereof.
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I n anot her enbodi nent, the present invention provides
a nethod of treating, or slow ng the progression of,
W@ 2@BHBH3E associ ated with one or nmore Pim 1l kPCEES®07/622928
in a patient in need thereofgafconprising adm nistering
a therapeutically effective anount of at |east one
Ani | i nopi perazi ne Derivative or a pharnmaceutically

acc I | v t r u I

o ¢ eFEbRE pmsPAIrhant He iRt Kiask B e Hoflted, modulated or
regl£88nd ChRY €1 bABtHET @Yﬂlﬁiﬁﬁménﬂ%é‘ eHe sk fdlﬁﬁ@ﬁaé&to S hibited,

or nore di seases associated with Pim 1 ki nase
moglulated or regulatedris §hk2i ng to a 10 patl ent in need of

sucrrbtreat nent at, l.east on }lno %%ram n

g gmbogiment, the nrgggg invgniion g S8 |rréeetggg pf inhibiting one

or ﬁ@ré’ AJr8sin8 KirfdsesAh @haterRin AEEd BRIre8MebnipiIPadmintstering to
at | east one additional anticancer agent, wherein the

thegpatient @ tberapeatioally effeative @meountidfiat dnaqbenazqmlmoplperazme
Lvative and_the. at | east nt i cer . agent
Defigatyedr & Byantaeeijsally peoeaBRrsa sof RS Hdt Btsiva ot
stePEdIo6BE tHeredfie present invention provides a method of
treating, or slowng the progression of, a disease
asslicaratber embrdimento thenplieset invention pecwbesi amethod of treating,

or BRlring ol o6t EeA iR e M dhe hEmoli niggine

km@gér@nﬁafpbqemqﬁm@ed&heﬂedfnccﬁﬁﬁﬁsuﬁgtakjﬁﬂn@terlr@%ther@ﬁ@t.cauy
pharmaceutical |l y accept able carrier and at |east one

effegtiviei aropupleafeatileast amemnilineniperazine Beryativesraupharanageutically

oL a0 ele, o380 Birud Bt S BRRdRt thet or csen

I NVRNanGthe PEMbodrAest, TRl prrdeaf inveRRdN PEOLVIIES a Aieth®d ©f treating
di seases associated with an Aurora ki nase, conprising

ong@ﬁmnrgmeawswsac'am with tyrosinedeaass, comprising:agministering to a

paflintifRRbd R SueF e lRB P AU S KRB RY ik PRpitive or a

ph&migddigicaly éé@ﬁpﬂ@bl&@éﬁf sblbatec @bter, pidvdrag ot SRSéoiSG®er thereof;
addi ti onal anticancer agent, wherein the anounts_of

and pi least pag additignal apticansepagentwheseindpe @mour@s ghthe aideast
onéé‘ﬁﬂé@@ qqugﬂgﬁ] SrivARG anﬂE{ﬁ‘Q‘at i%%%%he'a'?mé et get%ﬂ‘%émt ina

er e F SRR
thqmapymtd;eeffei:trret hod of treatl ng, 30 or slowing the
progressi on of, a dji sease associated with one or nore

Aur ﬁtllkamﬁaaegembﬁdﬁn% therpresantiBuantionspwyides a method of
treﬁﬁﬁgjrdr%léwln%ﬁé :’;B'réﬁé |BH . & BRYCARE WskGAhley \ﬁftﬁ %ﬁé'o‘f‘?nore
ano a

|ca conp03|t|on conp
tyrosing ikiretsesrin atpdtmstn oeed u@re@foam@mm@ admlnlstenng a

PCT/ US2007/022928 223 pharnaceutica acceptable | . .
thezgheSaIY A1oaIve SROURLALS RRAITAGHH!SE! GOMASSIHER CORArising in

coﬂblngﬁioﬁgh?gééﬁa&u g%%:ﬂarg%ggﬁso cﬁgrﬁag}(lé cartdr 4Abi%t least one
Anilinopiperazine Derivative or a pharmaceutlcally acéeptable salt, solvate, ester,
prodrug or stereoisomer thereof.

In specific embodiments, the tyrosine kinase being inhibited, modulated or
regulated is VEGFR (VEGF-R2), EGFR, HER2, SRC, JAK or TEK, or a combination
thereof.

In one embodiment, the present invention provides a method of inhibiting 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 Anilinopiperazine Derivative
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I n one enbodi ment, the present invention provides a

nmet hod of treating one or nore di seases associ ated
wowdaos/osd7eaycl i n dependent ki nase, conprising 5 PCT/US2007/022928

adm nistering to a patient ispmeed of such treatnent

an amount of a first conpound, which is an

Ani | i nopi perazi ne Derivative, or a pharmaceutically

or & ERNRL Y ncreBROE . ek ssfbn Pridhubiar serspisomer

théreeond conpound, the second conpound being an
anti cancer agent different from the Anilinopiperazine
Der irvanother embodimant, the arasent iventiom gravides a sagtbod ef treating,

or PPy ther ot iEion SR EREG B Kiniatb Ml 8% BR e iy kinases

in &patight ihdieddthiekddfi msngﬁg %@l@rﬁnlstéﬁﬁg @mdseuwany effective
pr ot ei n ki nases. Non- Imti n%ﬂixarrp es of such

amouns gk atleashene Awilingpiperazing Derivative rar aphaimacawtically

acfnfole 4 sSh LS Baqh, BRIGHS of S lisobRPEGHRT 1y o

pr oln hester embYdwAEAEthe PresePiinveRtion PFAGEE 8Fhathod df treating
one enbodi nent, the present i nvention provides a

onﬁarrﬁwefdjseasasmam@t@d pitb| Rimel &inase, domprigiag admiaistering to a

pafidhifrieeriJ FshatsinBAC b o AohiRnbBraite, Eltyafie, or o

ph@ﬁhad@hic&w acéégbtaalerﬁw g@lvat@raglt@s pRIdriag o sferedisbifer thereof;
di sorders treatable or preventabl e using the present

anghat lrass onpAdditionab antieansen @gent, whesginttbe araeigys of the at least

onf ARG TRE R R S B BRSIRRD st osut in
therbpeutseffedtosi s, pul nonary fibrosis, arthritis,
psori asi s | omerul onephritis, 25 restenosis follow ngof

angirbfétllb@wt%@f embodiment, e prespnt inypetien ppnidessa setho
e deving) Bk ETESBiof O 4 st ¥SGriten with opg.grimre Pim-1

kmslemarpat‘tenbrmaj theed ! @@tﬂpﬂan?mﬁmmrsltémfg & twérapb@ncally
liver. Induction or Inhibition of Apoptosis 30 The

effaglive %’BQHBE@%& PRarmeeeutisel mpaﬁ&oug@mnnsmmmnndana@on at least

onier Ao Gy BEOPED Sl Anddh ¥t ang Artiinniadte

Defrivative 668 pharmaesttically Ricogpidde @altr@oivatﬂe fewter, ipredrag v
or |nh|b|t|ng apoptosis in a patient, conprising

stesapisamer dheregft o t he patient an effective anount of
one, rfB?E“érrﬁod%%lehmﬂé Bgéos%ﬂt ﬂﬁ/eﬁ%hg wéf@s?‘ ra—%‘tf\oﬁ ot treating one

apopt Ot C response | erra VAFF R
or thare atlsemsasssbeiated With lannfyxope kmase ec@apnsaag ladesiniststing to a

paltr{gr?tulln%e%asof%fucﬁe%%tr?lselnts at lgggt gr?e |fng|p|pfe(r)ézn}1g %envatlve ora
pharmaceutically acceptable salt, solvate, ester, prodrug or stereoisomer thereof;
and at least one additional anticancer agent, wherein the amounts of the at least
one Anilinopiperazine Derivative and the at least one anticancer agent result in a
therapeutic effect.

* In another embodiment, the present invention provides 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
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treatnment of cancer, a viral infection, prevention of

Al DS devel opnent in H V- infected individuals, an
wa@oiosiommyne di sease (including but not |imtedP€DUS2007/022928

system ¢ | upus, erythenatos2®3 autoi mmune nedi at ed

gl omerul onephritis, rheumatoid arthritis, psoriasis,

i nfl ammat ory bowel di sease, and autoi nmune di abetes

phafpadetinly AeadpBE e A B IR hE ArniRpiger g Blefative or
a phaimatbaticdiydecBpribles sait, sile, G5t toredhligor! AérRbAomer thereof.

sclerosis, retinitis plgnentosa splnal muscul ar
atr Upnye embagiment they presegit inseation .pyqvndes a method of treating one

| ast h
or AiFe BSee8 HssbaRet Wi 5t Bbafiosfiih e, SRmed it
adﬁﬁ‘ﬁsfe‘hﬂ@rtf) léﬁ[béﬂérit M Hedd Girduekitisatdenfhh QhRsiit F airst compound,
15 toxi n-i nduced or alcohol related |iver diseases,
whighvistas Agilipapiperazing Beriyaiing, uai a gharnacetsically acceptable salt,

soffalel Bl Bt fla 37 Hs2B0R3Miel 1EHER! 2oy AFAEL bl dTgesiane
sefénid tombbadd thedrcend eoafdoundisking bR driticahcer agent different from
aspirin-sensitive rhinosinusitis, cystic fibrosis,

thevAntiinppipesazing Berivative, dvharein theareeuntaad tfe%ﬁiﬁé comgiound and the

seqghd bApBRR sf R FRIARUWBEERE Soel i or treati ng

or rhevaillindigp&ragier DefivateBaheiliéo bédesefufdwihkibiting oncogenes
one enbodi ment, the present invention provides a

thatensege fe protain iingsesn darakimiing examplas oésuch oncogenes include
g%gpr|3|ng adm nistering to the patient an effective
junt of one or nore Anilinopiperazine Derivatives.
Il'lustrative exanples of cancers treatable or
preventable usi ng the present nethods include, but

are not | neatwentor-Brevention of aPreliferative Disoxder
cel e fiiotiberatirti Bty it e  are LB o HECAEld bt 38R ing o

protésratie disorder iarpgliemt cel | cancer), head and neck
esophagus, gall Fadder ovary, pancreas, Stonmc

cer ACﬁorwngVdndmeperabpﬁmrBr th@l@rﬁSQ”HBY%!%P@é{lg@ﬁtﬁJ@ethOd for

el AR 0SPT APRRBY, IFLIREAGH LS

anlefigctive anmsouniy oaenecomMmrbmmmpjperazlrmmemaweshr oni c
'y E%pytlc WD 2008/,054749 PCT/ US2007/ 022928 225 .
I egﬁ glive exampes %&fﬁb‘@@% disordlgrs Heatable pypigysAtable using
h i NS .
thf?@%eﬁ?nﬁ’tﬁ&ﬁé ﬂ%%ﬁ@r BUP? Ii‘ﬁ‘ﬁ {d t'oy @WFtﬁ%@ﬁgﬁ benign

non alry cel

prosiatel kypeeplasiay fmhma‘aadenmhammmsqnolmsksaméwo#ﬂorqnhatm)s
a cancer . of unknown ror| gi n'Ef hemat gQpai et.i ¢ tunors of

athRrRPGEIPSIS: makmananyreis nf tiils: RPriagis Q'@G‘em'onephﬂtls
restenosis following angioplasty or vascular surgery, hypertrophic scar formation,

inflammatory bowel disease, transplantation rejection, endotoxic shock, idiopathic
pulmonary fibrosis, scleroderma and cirrhosis of the liver.

Induction or Inhibition of Apoptosis
The Anilinopiperazine Derivatives are useful for inducing or inhibiting

apoptosis in a patient.
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5 to, acute and chronic myel ogenous | eukem as,
nmyel odyspl astic syndrone and pronyel ocytic | eukem a;
wo 0vs/0547¢d nesenchymal origin, including but nBCT/US2007/022928
limted to, fibrosarcoma an@k4 habdonyosarcona; tunors
of the central and peripheral nervous system
including but not limted to brain tunors such as an

o R, PR OB Ao o s

indRiclrey ort inhibiting amﬂtuﬁsn@amno m@mptrwmg admiristeang to the patient
ost eosar conm, xenoder oma gmsnt osu

anjeffestive amoURb AhONE By Mg Arulmqnm @Zm@apl%@fat'é{ﬂﬁ

ar o e APgPUETHRpongH & A wRRE) Shifiah UieaE8 and the

AnﬂmGPRJ"efﬁazﬁél Oehivativéew) Risnabddlaters ¢ apvptosiss safe @deial foethe
use in the chennpreventlon 15 of cancer.

treateaminoaaaer, aviral infection Prevention ofi AlDfydeyaiopment in HIV-

AR i oA niGos, R8RSR R i e Py B’ JBtemic

Iup@jsf gnaRemanset, auimmungasdiatrl §isnidialonBpketisIrhéafiutoid

féered an insul't or inhibiti ng tunor relapse. The
arthilis.insopRpiss infpmmalery baweldiseass; andsautpnmyae diabetes mellitus),

a rghodhderafatui orets TRELPREER by el iRt Al s disease.

AlDS}Hrerited dememtiabPakiisortfdicease, cArhgotesirt later etlerdgis|detinitis
cancer, prostate cancer, ovarian cancer, pancreatic

p'QLETéﬁ‘fH@Sa sping reuseLdar a@QWQGQﬁHaFadq?Sﬁﬂﬂﬁ@W) fin
AR B o 0N, bR R Bl BH PGP e

mylo¢agdiglanfaectic) dtroke sindtrepedosion injury, ‘arnmymﬁmd aﬂmbsclerosus
the cancer treated or prevented i s breast cancer.

tomm%ﬁd@mh%mlat%lyewtﬁe@ﬁesfIé%metplqmc@rcbs%aﬁeédmciudlng
but Hgtqln‘?‘?éﬁ: e%prlbgl Xl il rﬁ{‘? ghﬂ?@ﬁemm, d Etl\k{ ﬁ@&ﬁges of the

preven or ec cancer ano
mm‘alaﬁkabltal systeen ¢iaolueling betaict dintedtostedpastosis and arthritis)
prostate 30 cancer. In still another enbodi nent, the

aSE'é'Hcs@fnstt\*’éafhE@SHIUSBISeméﬁtCeféPfP@Sa"!U@IHl% gelgrosis rkidney diseases
odi nent, the cancer treated or prevented is

angr&%bﬁg{] Hb I n one enbodi nent, the cancer treated or

pr event ed is a solid tunmor. WD 2008/ 054749

PCT/ US2007/ 0229 226 In not her e d| msnt t he

cancer treated o¥Y=BMS 2 Fthe bl ood

or tf r t

o e\"}%ﬁn@tmehdhddsblﬁéa ?%p rzﬁfél rraq? gh»‘gﬂ%s d é‘%séﬁﬁ?& trédtﬁ\@ Gibrelenting cancer
in a patient.

Accordingly, in one embodiment, the present invention provides a method for
treating cancer in a patient, comprising administering to the patient an effective
amount of one or more Anilinopiperazine Derivatives.

lllustrative examples of cancers treatable or preventable using the present
methods include, but are not limited to cancers of the bladder, breast, colon, rectum,
kidney, liver, lung (including small cell lung cancer, non-small cell lung cancer,
mesothelioma, and giant cell cancer), head and neck, esophagus, gall bladder,
ovary, pancreas, stomach, cervix, thyroid, prostate or skin (including squamous cell
carcinoma and melanoma); hematopoietic tumors of lymphoid lineage (including but

not limited to, a leukemia such as acute lymphocytic leukemia, chronic lymphocytic
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I n anot her enbodi nent, the cancer treated or prevented
is a netastatic 5 cancer. In a further enbodi nent,

w0 b@spat7ient is being treated for both primaryP@nts2007/022928
nmetastati c cancer. Conbi natizgps Therapy 10 I n one
enbodi nent, the present invention provides nethods for
treating a Condition in a patient, the nethod

euibfa ob pPihe WBieRaBlaslic Jehiefut! & PRbhaiih, Sk.8% Bl mphoma,
T- aéwwﬁmrﬁa%a knﬁ@Wrﬁ;ma%@Ho@@kiﬁéqﬁhpaom@ehsw cell

and "at | east one ad onal therapeutic agent t hat
lymphoraa, mantle cath hinehemanayeloma ar Butketighlymgihomaea cancer of

AR oo, FeDlaRbc Ao A Tyt ThsFige. Frlatind Bt ot imied

to, 2@af and eRfdHic MyeldiRndueIQieniENRYBIOdYSplERs sPrdrofiecand
not limted to, "an anti cancer agent, an agent useful

prarayelpeyia leklgemias dmiors, abmesanchymaletigin, iaglugigarhut not limited to,

fibigBioma AhahEBAFaferchilar iR inE SeBithl dhd Begeneral nervous

syst8R1) incl@dingbut not RRARE %o BESAtuMars &g as8niadtroayoRiap ay
agent, an agent useful for the treatment of a protein

neufakiasiomal aigliemassch @srglioglasioma-melbfesmes oageamm@nnoma and

oSBTl e e Bic S lho b BE R RO b e, efgreroma

plg@ﬁ@ﬂbsmekéﬂatéﬁénw itgrorNMoliRIAHandkr ahd Ka%&i@!‘.ar@f)ma

an Ani | i nopi perazine Derivative. Such potential sid
ThetAnilnapiperazingddetivativas are gseful fartterating, privaaryeand/or metastatlc
ca i.ting, headache, fever, 25 |ethargy, nuscle aches,
rarrhea, general pain, and pain at an injection site.

WheThaxnimapigéagihecD 60Velives im@N alsbeieapseftibinadhd ahemidprevention
in need of such admnistrati on the therapeutic

of egRGars Ghemerreyeriiom i definedas iahikiingthe: deyelepment of invasive
cai QAP LN Bo SRR ety hb S ABE AR 0P T BikiEPihee

Suc or exa

progrgssion mbbeLmaa@naur caliztthit havnelrbady sefferad tamniasuls by inhibiting
and the 30 like. The amounts of the various actives

tumar @laRseeonbi nati on therapy may be different anmounts

A 5aRs SR o8 A0 TR HEH 1 535Biigo tumr

an@b@ehesuermdembtaﬁtmm the one or nore
Ani | i nopi perazine Derivatives are admnistered during

a t imeneuesadimentdhe canegr tf??é?ﬁ@é@(?‘@'ﬁ%!ﬁ%@?“@ﬁéﬁm breast
caﬁ&elfr‘é golo éné%g%{rﬁ% Prg gglhne h?,&%{%fg %aﬁ'LJegrcdvar%B Q4ric6r, pancreatic
caAcer, skiopaneepz leekEmia and avgsmphorha.

In another embodiment, the cancer treated or prevented is selected from:
breast cancer, colorectal cancer, lung cancer and prostate cancer.

In one embodiment, the cancer treated or prevented is breast cancer.

In another embodiment, the cancer treated or prevented is lung cancer.

In another embodiment, the cancer treated or prevented is colorectal cancer.

In still another embodiment, the cancer treated or prevented is prostate
cancer.

In still another embodiment, the cancer treated or prevented is a leukemia.

In still another embodiment, the cancer treated or prevented is a lymphoma.

In one embodiment, the cancer treated or prevented is a solid tumor.
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5 the additional therapeutic agent(s) are adm ni stered

in doses commonly enpl oyed when such agents are used
wasgsomosother apy for treating a Condition. |n aPCI/ng2007/022928

enbodi nent, the one or nore 228 | i nopi perazi ne

Derivatives and the additional therapeutic agent(s)

are adm nistered in doses |lower than the doses

ronb A B BrER Y et R B FraBRhgS  noer of he

blosd@rignpRnbodi ment, the one or nore Anilinopiperazine
Derivatives and the additional therapeutic agent(s)
act Insgne:egbodinant, jhexgancardreadied Ar pravieated is a pamasy cancer.

lag\gﬁ{ %‘“@ﬁgf E@g&ggﬁgﬁnﬁﬁm%y&%%? XFGEgygﬁ%éjsig@metastatic

cafggrdition. 15 In one enbodi nent, the one or nore

Ani | i nopi perazi ne Derivatives and the additional

t helmpdurther eggeediment.dhe patiestkistbaing traateskfies both primary and

LLion. In one enbodinent, this conposition is

me&%ﬁ?@%?@*@%} oral adm nistration. In ano?ﬁer

enbodi ment, this conposition is suitable for

i ntravenous admi ni stration. The_one or nore

Ani | i nopi per azi ne DerGCombination Aherapy additi onal

oy ni 8 bibocffleRB S pseht ERfio MBI tmeties for ypating 2
Cohliionde agbatleditethe dostagd Toniprizirgg admimsteriag entise pawértione or

| ess frequent adm nistration of one or nore agents of
mose AsviinopiRaraaineiigrivalives, orcpharmrcaydically aeceptable faitnsolvate,

o< B B0 RoP by 380 PG SoPAEREE R i Shagy g ot
Anilihopiperadies Byrivaiive, Iwharem tetardoomgtadniihistered are together
adm ni stration of one or_nore Anilinopiperazine

effeetivetartreat or ievani@ @eaditioBnal t her apeutic agent (s)
n"‘g?’éhgpfof\hi th‘ePé;oéLﬁé' SJels Gl ﬁ;otggﬁﬂng%%ﬁt%%@%de NciQde, but are

ese dgents. one e

notlitditéd t)an dftvanapevagentagraigensusesfalifortreiating laneamdiovascular
therapeutically effective dosg. I n anot her enbodi ment,

dispage.ApgeRHagelvIHer Hpaling 8 CNp digprder iap pdivirahagentsan

anfiBR! adert #5 Shl E0IERR RS B0erR AL A loreeRE b Roen 2hl®
inflaenmalolry ageets anidgent desfay ordhe tieatméenioofra protein kinase-related
WD 2008/ 054749

.therapeutically effective dose. WO
disppder 2D GeiirBEhaIDE ages OF ABY GRTNINaTian QIJWRY ar Aidhess agents.

t he|pEhether8RMoIHERE tr'?é‘ofh'éﬁ é@rﬁggm h@ént i& '&ﬁrag;‘én?ﬁsélful for

the present I nvention for t nY or prevention
rechicirgy oy pgotential side effeet dieare Amilinepipeyazihe Darivatide.n§uch potential

BT PR e B e R i e PR Lo
letR&Yy, AMscRELHERNBIARhdaCgkhEraPbain, and pain at an injection site.

When administering a combination therapy to a patient in need of such
administration, the therapeutic agents in the combination, or a composition or
compositions comprising the therapeutic agents, may be administered in any order
such as, for example, sequentially, concurrently, together, simultaneously and the
like. The amounts of the various actives in such combination therapy may be
different amounts (different dosage amounts) or same amounts (same dosage
amounts).
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5 the patient; and the type and severity of the viral

infection or rel ated di sease or disorder. Wen
wa@eaossios4ser ed in conbi nation, the Anilinopi perBzi/ng2007/022928

Derivative(s) and the otherpoggent(s) for treating

di seases or conditions |isted above can be

adm ni st ered si mul taneousl y or sequentially. This

I f ts
P I & B ogﬁjrﬁgaﬁ“whoaﬁ ot are AInaRas Bgme Jiatives are

adﬁnrgs ré@@u&@gﬁqm%@-ﬁ thé a"i‘ﬂmo'h'aﬂr%rr Conposéfﬁgsz)éxéﬂ‘ihelr

anot er every six hours, when th ns are
prapHyfaatlemrtherageumeffest ar Vﬂbl\ersand one is a capsule.

* helorarBe arogtnea £ 68 8 Mo ATiinapibgTagis Qerivatives and
th@@éﬁﬁ@n&fthéﬁgﬁgﬂ@ ﬁgén{@r fre At r*uhfk‘?é’r'eﬂ% HoisB8 commcznl3/ employed

Derivatives therapeutic agent
wheheuchdgents arr gsechas mohotiwerapy fori toeatingsa Sonditioange

fromabout 0.1 to aboyt 2000 r .day, althoygh. ..
var Inandher gimbodadale the oe op ATarE AnilsiipaTa2R Herivatives and
f f
thel B50HESS tnéiaPellic ABBMs A8 difthinRibrediGosts IR iaf the doses
combuartly 8nployed whensutid @geyistirg, usednisimonettedtapy for treatmg a

S|n | e dose or in 2-4 divided doses: |In another
Grnent the dosage is fromabout 1 to about 500

ng/ Pt Imé? &nBoBMmént, e’She bPRlofe Q?r‘ﬂﬁo%icpérﬂzﬁe‘benvatives

di vi de I'n anot her enbodi nent osage is
and theradditional thetatpeathomgemie) agf/syawgnahtmllmas*tdearecadmumstered in
anot

|
dogip BiardRar i gotksecamModly FiaplciBa than PudhputatS 76 USed as
mer@hpyf&QP@dlln@@C%%ditRbna single dose or in 2-4

di vi ded” doses. I'n yet anot her enbodi nent, the dosage
i s i one emhadiment thone o5 marg/Anilnopiperazine: Reratives and the
i.ngle,.dose or in 2-4 divided, doses
a3 ainefre ik Adtalay ard w EPahdnE R oaBalibhoHfone
emm/dﬂﬁé!nt ﬁqg‘cﬂhﬁio%fti%ﬂ i& %uﬂaﬁbﬂ@i &a@ﬁéﬁm‘ﬂétralrbr? th another
di vi ded doses. mbi nation Therapy for the Treatnent

errthod(caaetethlwenwmj@@na§ut§ableﬁorslniravemusaadmmstaatw be

seautra §pIe BhRGpRarZ Y PREhE S fE <Rl therapeutic
ageni($)CaIT st ddomieEot rﬁaliglbtl@éllys% ggnargidtieionibiAdtion may allow
therag%yv bi ol ogi cal t'herap g., anticancer vacciné

the uee @ e&lﬁ@ﬁ@g% pEoael or mcue raaentﬁwam/oatessémueohedmlmstratlon

of G PF hiP ase R A BERbU BB 0CHny” U Riyer BRebaTy s fgguent
adA8Hr &atY §PoMot Wiore @GeREAAEF lowddtoRichty @fthe Bieegby Witheut

atient. The co ounds of the present I1nvention can be
meefﬁca%o fehe@P¥ge unit as the additional

i e e —
Detightive kanvtheagdditibmal therapeutic agent(s) may inhibit the resistance of a
Condition to one or more of these agents.

In one embodiment, the additional therapeutic agent is used at its known
therapeutically effective dose. In another embodiment, the additional therapeutic
agent is used at its normally prescribed dosage. In another embodiment, the
additional therapeutic agent is used at less than its normally prescribed dosage or

its known therapeutically effective dose.
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5 neopl astic agents) suitable for use in conbination
with the conpounds of the present invention include

W@ pi08ss4e ¢ agents, cytotoxic agents (such as POF/US2007/022928
exanple, but not limted to228NA interactive agents
(such as cisplatin or doxorubicin)); taxanes (e.g.
taxotere, taxol); topoisonerase I'l inhibitors (such as

eto osi de): t oi rreras itors

(sud B geReR andt dA88 5 Ren bR SBEFAGETs st tag Bvination
thér@ﬁi@‘s‘i‘ﬁ@ﬁ@ prés}éh‘t‘id\léntlaﬁ %ﬁﬁb'tf&tm@ﬁf‘bﬁpfe’fvéﬁﬂoﬁéf a Condltlon can

paclitaxel, docetaxel or the epothilones); hornonal

be gigtenmined byrthe attendingi Ghen.)an ttaking amtbaxoelsndpnatims@e the approved

i nhi bi,tors our aC|I ant i

dopE At BS3ae kSR e ballfage e, tre A% sl G ddrEPheatth of

thd gatrt! andl e typEMA e drity Qf"ﬂh@qn@ﬂ inffctidresidfelated disease or
rporation, Kenilworth, New Jersey),

disoyderopNbep lagmitisferegan sempingtion: mewAmllanstperaame Derivative(s)

angﬁll?%%i :ﬂsggpgfgbﬁglf h“gag'%e%%% 'g‘qFrleé\p/bég ||ste[o(a]bove can be
adhﬁmm[réd §in¢mrdr@f<b@styadrlse%;ubhnuuy dTlﬁﬁsthrudulén;lugéfgﬁwhen the

di nyl ] - 2- oxoehtyl'] - 1- pi peridi necar boxam de, or
comsenﬁrcﬁﬁhsmmblm@tm Feggiven ppslifierephdosirg rsche\fdwlea, e.g., one

colBHind il S WniplesBare T BTGB pulth siaayS! of WhEh the
copipebRioRs e BffereAs @. q\lewehstaqrabfert @Il alo bR IRAR

I tehouse Station, Jersei/] BMS 214662 (a
comlﬁ@g/the@e@aéata dasage deraisdherafors advartageaus.

er el e HT R B A TE b rpel® i Blherafite

Derivatives 4hd &e ddditienalaneepeutib agBriS)canamhen adhmilisterdd as
Tarceva (EGFR ki nase inhibitors), antibodies to EGFR

comnrgatloncbeapy, @nge/Fgmabaot ) toabeitQ0fhneinasdayr akhough

va}\gtr s \gvﬁl rPe%%é??@?%&gﬁ?ﬁ%e@n&?ﬁ%hé@%ﬁéf th%'etﬁ'%arpy, the patient

anfifthe rouie e idig nistrh Bionlh I iCond errfiodinent, Bieg dbsade 3 fedrh@iBout 0.2 to
Scheri ng- Pl ough Cor poration); hor m)nal t herap

abeuth IO\ B10/da)s -admipisigraddn @mlgé{qsgrg in grdadmdedy doses. In another
enggfélln‘ﬁgﬁtc il d8¥5g€é§ %nfrorﬁ%ougqq}?'atb?)ﬂggﬁg U@Q% %ﬁ(ﬁl“n%tered ina

onal ncer agents |

snrigllemjowlot m Merd Hdsews imadothenleaibodlimnent the dosage is from
f osf am de, phal an, Ch] oranbucil, Pi pobronan,
abfl’\"ﬁ bf%?b@we%ﬁg 5\9/9’%/ agngn@tergg,m arﬁ%g'ﬂ 0§9t°<5>t@a3 -4 divided doses.

n PR B 1 oS0t s At IR I8 08Y 100 myay
add'ﬂmlstme\d @ aainglé dope onjrndi divided, dosesutayef Another embodiment,
sunitinib WO 2008/ 054749

nent ech/ Bi ogen. | dec
agis '79’62‘%99!31 t‘?@b%‘%@@@?ﬁ/ day, aqripjsteregddpya single dose or in

e e R
mg/fdapradiingieretrin @ siggle deseariint?ed divigehtdosdésat i n (from
BC Cancer Agency), triapine (from Vion

Combination Therapy for the Treatment of Cancer

The compounds of this invention may also be useful in combination
(administered together or sequentially in any order) with one or more separate
anticancer treatments such as surgery, radiation therapy, biological therapy (e.g.,
anticancer vaccine therapy) and/or the administration of at least one additional
anticancer agent different from the Anilinopiperazine Derivatives, in order to treat or
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Phar maceuti cal s), didox (from Bi oseeker G oup),

trimdox (from ALS Therapy 5 Devel opnent Foundati on),
WwW@piodos4748- AP ( 3- am nopyri di ne- 2- car boxal dehydeBCT/US2007/022928

t hi osem car bazone), MDL-101,9%1

((E)-2'-deoxy-2' - (fluoronethyl ene)cytidi ne) and

gencti tabine. O her useful additional anticancer agents

prdyBLEAToct th ashB Shb olfihua ot the preseat ivputipn gan be

préseniu it theesantd HOS4GE QAlt As thd AdBRLARPaRIcahce Fagemt(d)drie separate
Cyt ar abi ne, 6-Mercaptopurine, 6-Thi oguani ne,

dosageibpithi ne phosphate, oxaliplatin, |eucovirin,

ox g he G M MG B B0EAb B AS8 rqun s

neoplasti¢ a élﬁ‘l%) sun‘tétﬂé‘@ér't!i‘slélnﬁioﬁ%m&lldh wﬁﬁQhé ﬁeﬁ‘w@ﬂuﬂds of the
unor ubi ¢ci n, Doxorubicin, Epirubicin, |darubicin,

prasienh inveption inaedsx 9 estatimagents, pytaierie ageass (such as for example,

oubGRGHEPle T2 irdpratill BEBNET GhER =5 Ry E 66 Bbiciny)
taxahe 8 (¥ e S @N6ree taxal)o Bvisuiné rize IDi’nh[bll@P@(sﬁJch as etoposide or
Test ol act one, I\/legestrol acetate, Methyl prednisol one,

tenipasige); tenaisarae@se | ihibiieissuen as irmataean (I GRE-11), camptostar,

or @ﬁoﬁ%{ﬁrﬁt hx ﬂﬁgré@éﬂb%ﬁg@ﬁgﬁ%so&%taxel docetaxel or the

epditilonas)p hogrshalrayeeds @ueheas tamaxifeh); dﬁymlanatee@yrﬂﬁase inhibitors
Torem fene, goserelin, 20 G splatin, Carboplatin,

(sugkas %flaprwraw)ogn&metabwgas b&;ﬁh‘r%ﬁamem\@?iiﬂxﬁﬂ% alkylating agents

S@%ﬁa{)ene ast azo ?AW razoqh%?'ﬁgaﬁlggmqé&at'on

KeRivorthf Now, Jéﬂ;@})%ﬁlmmsdﬁamaeﬁ, lﬁalrmﬁy@p‘rmem tﬁa/r@énalse inhibitors
Her ceptin Nar. Vel cade, Zevalin, Trisengx, Xeloda

(SUBNrRS:, MBASA (ﬂriaq{érl 11@‘811100‘9<'brqm9@s@mﬁfo 6:1Hrdihgye-5H-

befled b RIAEI erl 28T TP T BB PR SRl
pipairidinacarioxafzide, em8CH4G886  roml SchwningePidagh Gurpordtion,

ot her anticancer agent is selected from a cytostatic
Kesjwarth, Npwplessey), tisitarpiiasnestra it 2777 e Janssen

Phggrgﬁﬁ%f}%ﬂs) gﬁ@ﬁ 2514 Targggwﬁc}ﬁgeﬁri %ran%%ﬁ%ﬁeﬁﬁbltor from Merck &

Compdriyo VWhiteruse StaBdmaNéw Sepdesy), BRISZ™MBBE @efarnes Iprotem
cycl ophospham de, SCH 66336, 15777 L778, 123 BMS

trapsfesase inhittos fromr Bristol-Myess Savih Bbamcayhnalsei’é@oe@n New

Jelghf ol o FBIGIS ey 4 BBol O A 2o
Ph@frhacauﬂwls |IEngRand)pTaroeva (EGRR kwasembmneantnbodles to EGFR

Tri et h net h| horam ne, Busul fan, Carrmustine,
(e. go @gphkmm besios Srop dlovartis Pharmaceuticals,

Eag/%/ e%g%ééx)gpt greming Qﬁ@ f%'ilff%F %)gﬁrwélgdln?r%n (from Schering-

Plﬁjgmﬁommrammhﬁeghalren (ﬂF@ntsd‘telMIgFEIough 'Gyrpotation); hormonal
Vi ncristine, Vindesine,

therapy combinations; aromataseé 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
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Bl eonyci n, Dactinonycin, Daunorubicin, Doxorubicin,

Epi rubi cin, Idarubicin, Mthranycin, Deoxycofornycin,
wokrdsnyoun- C, L- Aspar agi nase, Teni posi de 17a 5PCT/US2007/022928

Et hi nyl estradi ol , Diethylstisdgstrol, Testosterone,

Predni sone, Fl uoxynesterone, Dronostanol one

propi onate, Testol actone, Megestrol acetate,

(SHEDEPnaizeE, oRRi bt A< 8RA825 RAT Busrol- SRS Snih

tezﬁ@ltélﬁiﬁ@'(ﬁbﬁi Riénttephdpid)aBrfi | MRJarabine (from Tngan Oncology
rogprogest eroneacet ate, Leuprolide, Flutam de,

As3ogiate; epemto@etaeﬁed)rianC Garcer l&gsnav)i mamw(fmwuea
Ph’éﬁgﬁé@&%@) ﬁ 'egmgﬁé:‘%qroé@)&%@ tn r@?ﬁ_s Therapy

De@él%%ﬁ#érﬂmd“uﬁdaﬁ?@ﬂ\)oéﬁfld@ﬁ 3- Abr(QLéhﬁﬁ‘f tpS)ﬁdlne -2-carboxaldehyde
Hexanet hyl mel am ne, Avastin, Hercep Bexxar

thlmm@ad}am@ethBL 107, 73 L ((6)-2'- )debwﬁ (flparomethylers)cytidine) and
q h Er bi t ux, Liposomal, Thiotepa, Altretam ne,
geWQI‘B 'Qf';'an Tr ast uzurmb Ler ozoI e, Ful vestrant,

Exemréraisdiul éd?ﬁtf cSHQI @ﬂtlcé&e?'atgéhtm@lud@?&ﬂ ar®mt limited to
Ont ak, Deposyt, | otarg n& Cel ebrex, Sutent,
ap‘nu

True&ha/iam@hlonhuﬁﬂgxamm lBLmdfan stins: LoguistinesStraptozocin,

Dchitazfe ot darataine. 6-WeFhnEpuits, T RRgLaRRE
Fltﬁfarrﬁ’éiﬁbiﬂ'io@,pﬁéteoéﬁélim&tﬁ 'Iéhcdﬂnrﬁ'&bhﬁbtaﬁ'(‘EQ@WNm ?rBﬁh Sanofi-

other anticancer agent i's an al Kyl ating agent. I n
Syathsiate Pbatmaacetdicals Fmaﬂ)hBent@ﬁtatmanNmbla@jm Vlry:rﬁtme

ViR SRS PRLfom e PREb IR PO BRIR Kb LBicin,

|deraBitn, IVMitHaf9BRi, my@@f@rmycmnbmbhty@m Cl D-AdpRiragihase,
enbodi’ ment, the other anticancer agent is a

Tenm@@ldeohﬁx-ﬁé@nynestradloi ribiethyistitbestnol,al esiestaeane, Prednisone,
enbodi nent I{)he other, anti cance

PSR MRstgne; DO RaIRB PR RSls TaeHatPpd Megestrolacetate,

Mé%bféﬂmoﬁé,%étﬁyﬁeﬁﬁi@r&% Preghiehbné, TriaRtinione,
e diment, the ofher anticancer agent is an antitunor

Chigrotrignisene, Hyldfoxmrm&steMeaé\nanogImt&ihmjde,, Estrarnustine,

nbi nat d ds of th

meRGRBhn e et efare. Calbuglos Hy@hifRCToRblRE, abredin

C|§dl§t|r9t¢‘@rbopl%'ﬁﬂr maﬁplhtuﬁ ahdoplatit I—H/Grcﬁ)%ﬁéa Q&mkééﬁ’f@ﬂe nt
hin its dosage range. For exanple

Pro¢afbazrner Mitotanes iMitoxaatrobe elevasoisale: blaa(etbene Anastrazole,

Lef’rﬁa?ejlrg pébggggrﬂ %%V\gélpﬁgﬂ?%wt?ro%%%gxﬁéﬁﬁgﬂygné%%ge %stln
HeZ8}5tin) Bex4Qr, REl¢dde? Zeia iR 2B dnoR 3R elddial, Virmiebie Frofimer,

Derivatives may al so be adm ni st er ed sequentially with
Erpifisxab-iposomal, Thiotepa, Altretamine, Melphalan, Trastuzumab, Lerozole,
Fulvestrant, Exemestane, Fulvestrant, Ifosfomide, Rituximab, C225 and Campath.

In one embodiment, the other anticancer agent is selected from: a cytostatic

agent, cisplatin, doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar,
topotecan, paclitaxel, docetaxel, epothilones, tamoxifen, 5-fluorouracil,
methoxtrexate, temozolomide, cyclophosphamide, SCH 66336, R115777, L778,123,
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,
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anti cancer or cytotoxic agents when a conbi nation
formulation is inappropriate. The invention is not

wo povsoed49 n t he sequence of adm nistration; PCT/US2007/022928
Ani | i nopi perazine Derivativey may be adm ni stered
either prior to or after adm nistration of the known 5
anti cancer or cytotoxic agent. For exanple, the

DafdiRBeL Pl Godurbte. B PelCmoR) T & titlAREe.
Fluﬂﬁﬁmhéﬁh%bl@éte Pehtosdtines Wéstﬁ‘@e"lﬁiﬁcrlsﬁﬁéc%desme
Resear c (1997) 57, 3375. Such techni gues are thin

Bleoiay airki [Da@r@mxm slbawwczrublblre@dx@rwméma pirabicive |Icuarab|_cm

i oo PRt S S aseRrded Rt o 17

Etrﬁnrgéét'r@dl{;h fshfﬂe@&ofiq'gsqu?él%hbnprédhé&fe W&dg‘i’rﬁeﬁé‘rone
a at tive

unt o one I NOpI perazi ne Deriv
Drmnoatapbmneemeptonate IestalaeionapMegeatrolacetate dvlethyérednisolone,

mebifiesiibidiont, BrdRisRo et iAE Neon eI A ot o
HyfoxyyBRodiRidrone PARGFRLRBMiRdS, EdifarRlsiire, Ot her

ity result in't red therapeutic
Medrdxyprogestemmeacatateli Leuprolideh & lutmide | Baremifene, goserelin,

co R RERGE, FRtt 5T e Mt
Le\?ém%éléTNHveIBé?% @Fnas?rﬁ%leOEStrafdlé' CRPRLRBIRE. 'F‘ﬂé?oxaflne

rivative and the one or nore other treatne
Drmioxiaﬁnet |Flﬂ;<aamthylaubjamlneelAvasttn Idemeptrbpﬂexmt Velclade Zevalin,

Trigkaiss e, TRerelng, Pialimar K, LinoRbyan T HalPg: Arptamine,
Meﬁn%}‘ga;?rﬁ,ﬁrasf&um eFo R Ftli@dtant! E‘ﬁ‘%rﬁb&%et ffSéTbHﬁ@é

I's biological therapy hor nonal
Rituhimaho)CEtaS &h:mnlc@ntak Demsyhé/lylmalr@,@ampaﬁn Celebrex, Sutent,

AR RS NellasB Kerhnts, SUT eaieana P TYe7. M ©
phaimgse bRbodtheAS Y étheT'éﬁtu@é‘t%EP'dgfeh?% Zplatinum- based agent,

phar macol ogi cal assays whi are described herel
sucieas wispiatia, Bé@@%ﬁiﬂ@rewabmatlnvm t h conpounds accord| ng

or ol P EBMERRI PR, L hheRBnlicancd? abBhF .o Bhieting agent.

I NVRNahGtRer 8mblodiimélht; % et anfitdidBr@ageht B vinca alkaloid, such
conmposi tions which conprise at |east one

as xincristiop pp¥inklastieeDer i vati ve, or a pharnaceutically

conbttrdoineRehpetied e MbFantiaeb Pl & a dfohomerase

inhﬁtﬁfdrl er. WO 2008/ 054749 PCT/ US2007/ 022928 233 For

ari n phar maceutical conpositions fromthe
lTEb ea@g@oiqunt the other anticancer agent is a topoisomerase Il

inhibitor.

In a further embodiment, the other anticancer agent is an antimetabolite.

In another embodiment, the other anticancer agent is a spindle poison.

In another embodiment, the other anticancer agent is an antitumor antibiotic.

If formulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range described herein and the other
pharmaceutically active agent or treatment within its dosage range. For example,
the CDC2 inhibitor olomucine has been found to act synergistically with known
cytotoxic agents in inducing apoptosis (J. Cell Sci., (1995) 108, 2897.
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by this invention, inert, pharmaceutically acceptable

carriers can be either solid or liquid. Solid form
w@e@pasatd ons i ncl ude powders, tablets, di sperBCDUS2007/022928

granul es, capsules, cachetsogmd suppositories. The

powders and tablets nay be conprised 5 of from about 5

to about 95 percent active ingredient. Suitable solid

AniRbRisRRZRE DertyBEYSs iy idlSa Be crfinftereaaftBtilly with known
antiésices or cﬁ‘%ﬂé AgeRRWKES a dbﬁ%lﬁéﬁorﬁfb?m%?dl%‘ i8 ndifftoPiate. The

used as solid doSage forns suitable for oral
invaotioniiss notimited inBherseiquence o Beministsation; sininopiperazine
carriers nuf ac for

b d hod
DefifR ey b A i gr S ol oy Ot AMB! 4di5 Higlflion 5t the known
A h -
anféégﬁder oR%?llggog,a aggnP %Wﬁlbcﬂie %@@ng@uﬁbme cyclin

I on, shin
dependet| kmseamhlbﬂquﬂdvcﬁmndmlps ap‘actadu yrthei seguedee of administration

wiaicaRiS G B skl FRPeaiitol (0% BAZ5 GPyah fehniues are
withf el SKitfs Qs SKINGA H thelrP el W o atteiiting Bhy@iEians.

sweeteners and opacifiers for oral solutions, _
sus peneidimgly andireaspest,ghis. nnueMmmlmf:bndaspn@tpadatfd)rdmtmg cancer
i,ntranasal

in SRAANG Bprisine adRistibhas 1n Hepatit 8 Rountotayjeast one
An'ilﬁbﬁip%traﬂﬁe 'Béh\ﬁaﬂ% Usten éﬁéﬁﬁé&iﬁlcéﬂsﬂaé&iﬂtﬂﬁle dalt, BOVERY, ester,

form which may be in conmbination with a
proshug i sterepisamey tber@@f)tam ene oamare otherarticascerrireateent

& BRRS e e FaPnRe R RGP 3 B Bfe @) omer

tre@fYRI hoedality 84l inthBefetired liﬁ@rapb@tld: efigétd 1h@n@ embodiment, the
t reparations for either oral ar ent er al
a E@@i

ane Andiriopiperazion Deriyative @@d e onel ardaoreother taatment

maeAPRRY A5 e DTN, h Aot SnpRaT T dhe g4 vt e
Arﬁlfn@pﬁjé@éﬂﬁé Detvagiee ahanhe ©RAB drakiérel dthef REAINMENtGHhE@TRIes act
| oti ons, aerosols and/or 25 enul sions and can be

additielyded in a transdernmal patch of the matrix or

i 0 B ptbidtimefi 184 Syt R e odllyeR S e Rienay. a1 so
be ¢ehhutheedniodaiment eiee sther tredtragar mbuuhﬂyhg radiaienthiérapy.
is adm nistered orally or intravenousl

| nt Imanather badiment the pihes teaipant w&dab%ro%plqlw%ldherapy,
t
santhg{) SR8l orél_élﬁ?rpm{d?aﬁ‘&gﬂlé%?ﬁg : pation is in a

sage n suc orm reparation Is

subcT hei pilmllmanblmgmal pedperties oememump@mqunmtmvmm may be
ropriate quantities of the active conponent, e.

cog mad By @ AMbgrRfharmageladicad assays. JERe Fé%mﬁhﬁ'%se
phg\%%&gb@gﬁg&%ﬁqﬁ a0 46 8éittetherdibelow have been carried out

with compounds according to the invention and their salts, solvates, esters or
prodrugs.

Compositions and Administration
This invention is also directed to pharmaceutical compositions which

comprise at least one Anilinopiperazine Derivative, or a pharmaceutically acceptable
salt, solvate, ester or prodrug of said compound and at least one pharmaceutically
acceptable carrier.
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The quantity of active conpound in a unit dose of
preparation nmay be varied or adjusted from about
wWQ@208054199 t 0 about 500 ng. I n one enbodi nent, PEEUS2007/022928
quantity of active conpound3® a unit dose of
preparation is fromabout 0.01 ng to about 250 ng. In
anot her enbodi nent, the quantity of actlve conpound in

it dose of ,5 atlonlsfro ut 0.1 t .
2bobb RS ANRERB AL SRuRbiHene Tt ahe imhePfigé Gpscrived
by iﬂ% 'IMRarm@ﬁ'PFPiéﬂd phﬁrrﬁaé’éﬁtfcaﬂ@ é@céﬁtaﬁre%ﬁé‘lts' ¢Hh bé efthéolid or
about 1.0 ng t about ng. |I'n anot her enbodi nent,

liquide Sghlaﬁorm preamaraﬁoms/ mcdndepmmdersmaialetm disperitle granules,

caBi e SishBha e rbamAERES. T et B hodls Ry od'comprised

of FORPABLLA 5 10 fbouRigh pEIeEntctivg @rﬁ@é@tén@n Surabledblid Karriers are
about 1.0 ng to about 25 ngy. The actual dosage

kn@wpuromanaqgbénagmesewndmbmtﬁgmgoasunestearate talc, sugar or

ki TR, BoRgels GBS TRE oA s iigsace

forﬁmmb!eewrwm efd?ﬁlnfstn%bhl Exariples bﬂéhamiihdéijt%w‘aébeptable
the skill of the art. For conveni ence, the total

cawigrs and seethedsey Manufacturecior xatous cernpoaitions may befound in A.

ool 68 KRS EnPrARabiR kB hoshp fanbotion, o), Mack

pubngmﬁg icY), E@ﬁbﬁrpéhﬁsmﬂaceutl cally acceptable salts
thereof will be regul'ated according to the judgnent

of Llﬂ@uchtqr@hr@repgrailqnmlaclade@@hgipaarwapegmmmf enylsions. As

anZme PR 6% AbEOReR e Dar ifrRBboiBhe Bl syiling ror

pafermemramijstibnidst ddditirs stswé @B heRNan@bpacifikrs for oral solutions,
adm ni stration can range from about 0.01 /day to

susprnaionsand aEUWRIONSf Liakid fasm preegrationaznayalso include solutions for
‘"‘ngisﬁe%é"?‘ﬁﬁ’sﬁt&n one enbodi nent, a daily dosage

adm nistration is fromabout 1

g/ Aeyodal piélittationsisyitadie farmahdiation mxdingride, solutibitisl ahd solids
dosage reginmen for oral admnistration is from about

in nowg%f@ymt whistiomay be-ip combinaiimeith anpharmaseuticallyacceptable

caﬁ% uc?b%?Qﬁ }rg&?béﬁﬁg%%’ed%a%dgsgdrﬂn%iém?; | on is from

enbadiomeoliuded eteisolid dosaprepaegiicrthbeareinténded to be converted,
adm nistration is fromabout 1 ng/day to 250 ng/ day.

sholy hedenedises i davigdarm p&e@%ran?n%t&y@g@er PEd)iofparergeral
adﬁfl é Qﬁgﬂ nSﬁ{:ﬁ ﬁ{wuﬂ%} er X %Q@Hﬁor]{%u@ﬁéﬁﬁ%ﬁné gna%(?nulsmns

ano osa
r eg Thiercofnmomfdsl ofaldmnthlbatma),naise Her @eﬁvebablé trhn%ﬂermally The

/day to 100 day. In still another enbodinent, a
tfaggﬁ’?d%l&é’&@jpﬁ't@ﬁ?@@ take the farm glpreAams: fofiongnagresplsppd/or

en@h’nﬂgg? %ﬂg{iﬁ’%gﬁylgkﬂﬁdégg n B A8kerhal ﬂa{‘cg:&f ('grr?% Matrix or reservoir type

osage regine
asadeiconsentidnabin fthe drt tonthisqurpdsery/ day to 50 nrg/ day.

adt B SCFIRGUKSI & T Shuioa M als0ss gelivergd subSitanedusiy.
PCTH‘@%%{/ %ggr%pound 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.
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235 25 ng/day to 50 ng/day. In a further enbodinent, a

daily dosage reginen for oral admnistrationis from
W@bwaws4ny/ day to 25 ng/day. The daily dosagePOmYS1»e7/022928

adm nistered in a single dosz@e or can be divided into

fromtwo to four divided doses. 5 Kits 1In one

aspect, the present invention provides a kit

Sl ShARB Y S8 e P Wil a0 oPbreBBtfionpy be vared
or agjtSkidRd® #RJut 0.0001 Matte .abdsit 800 Piig.PIrPeké! 8niboeiira@ht, the quantity
and a pharnmaceutically 10 acceptable carrier. In

of activerecampeytin a bpit gose ohpreparation isrfrgn@biogd §.G1 migito about 250

conprising a mount,. of one o re Anilinopiper.azine
mapdPraraihrenbafimen the gyl o actye sotlhaunsd ' Lnt 8058 of
prepiratfdreis fRsth @boRt 0PI Agtd boien 80mg.alifadktharembodithed the

'east one additional "therapeutic agent |isted above,

quantdy of activeecempbund in ammitrdasenfgpreparationisfrogy abeut 1.0 mg to

bR o b Ao S BB e o B Rt Rilpouef 2 uni
do$& of Eféﬁarﬁétﬁjrﬁrsefﬁbrh AbGRT §.0Mato ABBUESOPRS. tih @il ahbiher
can be provided in a kit conprising a single package

emboginent, e auantdy ofectiveceompdurd i awnidsise af iseparation is from
i t A one or nore Anilinopiperazine
ab%@éﬁﬁ%%ésﬁwa%gﬁ}%r maceutical ly acceptable carrier,
20 FRE szt eieREge WOV EMAY Bl Aridd E658Yding Bipen the

addi tional therapeutic agent in a pharnaceuti cal I%
requiresprnis 106 theapatient angi the senerityqfithe copdiion deing teatedeh

DefRat] SineProRePAGRRR eamER ™ty BadtGlr SHEuOR wipnin the

skil P g aith&opicORPENiehcw,ané teral aaifydekryeamial hecdiviped sindd
an anount 25 of at |east one Anilinopiperazine

adménisigsed irepordions durag the day asdpaviredcept abl e sal t,

sol .sai.d..: 1

2o P A g e il ARl 6 BP RHOCLARGURS of the
invedtioh iandAdr the phaanacsutivaiyhctestable sdigvtberedievilbbe réfdated

amounts of the two or nore ingredients result in the

aceregling:te thadudgraant ef the aiiendingyginigian spasidating Ayehiaciers as age,

colgyBRni 8ol BB 236008 DU RPOPRES s bong e

A typicahiedmamendédidaihatosage @&igimeh dov orab admirtstedtidnhean range from
I nvention and any e hat are f,unctionls y

ab@ﬁiﬁ-%l"@@/@a_&ﬁ% abgut ggfﬁjh@g&e{)@%mhm@pewm : %hyatives. In
oné%%&n\%ﬁ&'%@}@#f%gg@% fH orhNgarhMY&PitloANs fdanGbout 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
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236 addition to those shown and described herein wl|

becone apparent to those skilled in the relevant art
wapasase49 ntended to fall within the scope of PEEUS2007/022928

appended cl ai ms. A nunber 35 ef erences have been

cited, the entire disclosures of which have been

i ncorporated herein in their entirety. WO 2008/ 054749

P / 8 I oS :
25 Biga 8 SR A09RB0 in Sdrng! Ghobdigfert, AeB)y Hpsdgs fegmen for oral
adfiifistr@iorR% fidm BbBLRBang/day Yo 2erm@/dapammwwi domialgg may be

acceptable salt, solvate, ester, prodr
administessd tha singldpsage ougas be divisied inge fdm fwayto four divided
doaﬁglcates an optional and additional bond, and

érein: 10 Rl is nitrogen-containing heteroaryl,

ni trogen-contai ni ng heterocyclyl or

ni t rogen- cont ai ni ng heterocyclenyl wherein R1 is

JOIned to the rest of the cdt®und of fornula (1) via

n| t I'Pge% a%éﬁ&afh a‘%’%@h g% S}OQII r%'é'é compri mqqan effective

amoRinebbene by mare AHINrrmeazmetBenivaugeb edred phanh@cmdtwally
rougI can be optionally and independently substituted
&

ace@ptadblgrrally ﬁOW@FGe egtas Qs Prediugcthetedt, gph@rmpeutlcally
(al kyl ene) m heterocyclyl, -aryl,
ac&%ﬁté?@ @L%t erocyclyl, halo, -OH, - o al kyl,
- O w1l btaeeaspectlthy bmm@eaitlbvﬂprowdes a kit compnsing an amount

- het er ocyc| yI - O al kyl ene- (O al kyl ene%m O al k
of om@pémgcﬁrypnoglwaéwg [P\QI'R@)UZGS orap armaceutuca"y acceptable salt,

solvgfeg esttrX Cq‘i ﬁb@ﬁqﬁbgyéo? ngnd\'%ﬁ{%unt%f ak [84st one additional

rocy erocycly

thefbpétﬂi‘cm:g@itynhté& atyoleo mréml the cOniisihed amotingd are- éffective for
dr oxyal ky -0 al kgl ene- N( R8) 2,

trea %Pk?[%I'HGQe@@W PRy in aﬂ%‘?@? ocycl yl - O al kyl ene 20

het g{%&we@%ﬂé %giécdo\‘llubuﬁé(%rgg%gw rqq(mren are to be

adhd(rRSt)a?ed irahmaé Ihdn ond abmpbeitIehmHeqtoandm prowded in a kit compriéing
- 0- het er oary - NHSQ2- al O R8, -C(O(OR8,
a &@I@mgh@g@com@@@ RBE A NQTY |Rgrs rwﬁé}r@ ¢priainer contains

onﬁetrrrﬁ&%nAn*ﬁ%&l?é‘ ﬁwehﬁéﬁvéiﬁ‘/@élm aPHArRRCBUGCIRAdEeBfble carrier,

terocyclyl
and a second, separate container comprises an additional therapeutic agent in a

pharmaceutically acceptable carrier, with the active components of each
composition being present in amounts such that the combination is therapeutically
effective.

In another aspect the present invention provides a kit comprising an amount
of at least one Anilinopiperazine Derivative, 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 the 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



cont ai ni ng heterocycl enyl group can be optionally

fused to an aryl, heteroaryl or 25 heterocyclyl group;
wODR0OBAD54749 PCT/ US2007/ 022928 238 R2 i s HCHIUKR3007/022928

hal oal kyl , hydroxyal kyl, -(&3¢g/! ene)m C(O N(R8) 2,

-(alkylene)m NHC(O-R9 or -(alkylene)m N(R9)2, or R2

and the ring carbon atomto which it is attached,

o\ 358 B e o A o s
in thElGelvafPa and(ak inteAasd o PIRFtEIN thé sESp@BEtHE3@ppended claims.

together with the common carbon atomto which each
ar eAqiunekeraf refesencasohave been eideddhe lenticg disolesugas @frwhich have
r F oup; A H, -al kyl, hal oal kyl,

be%@&ﬁs’i’@é{?%d ?e’%{%MFﬁzﬁ"kﬁ%&( O N(R8) 2, - (al kyl ene) m

NHC( O -R9 or -(alkylene)m N(R9)2; 10 each occurrence

of R4 is independently H, -alkyl, -(alkylene)maryl, -

(al kyl ene) m heteroaryl, -(al kyl ene) mheterocyclyl,

- (al kyl ene) m N(R8) 2, -(al kylene)m OH,

- (al kyl ene) m NHC( O R8, hydroxyal kyl, hal oal kyl ,

-CH2NH2, -C(O R5, -C(O OR8, -C(O-(alkylene)m N(R8)2,

-C(O NHal kyl, -C(O N(al kyl)2, -(alkyl ene)m NHC(O) R6,

- NHC(O OR8 or -NHS(O) 2R6; 15 R5 is H, al kyl,

aryl,-heteroaryl or -NHOH, R6 is H, -al kyl or

hal oal kyl; R7 is H, -OH, alkyl, -0-alkyl, or

hal oal kyl ; each occurrence of R8 is independently H,

al kyl, -(alkylene)ymaryl, - (alkylene)m heterocyclyl,

-(al kyl ene) m heteroaryl or -(al kyl ene) mcycl oal kyl; 20

RO is H alkyl, -(alkylene)m hal oal kyl,

- (al kyl ene) m hydr oxyal kyl, -(al kylene)m aryl,

- (al kyl ene) m heterocyclyl, -(al kyl ene)mheteroaryl or

-(al kyl ene) mcycl oal kyl; R10 is H, -alkyl, hal oal kyl,

hydr oxyal kyl, -(al kyl ene)m C(O N(R8) 2, -(al kyl ene)m

NHC(O) -R9 or -(alkylene)m N(R9)2, or R10 and R10a,

together with the common carbon atomto which each

are attached, join to forma carbonyl, cycloal kyl or

25 heterocyclyl group; RlOa is H, -alkyl, hal oal kyl,

hydr oxyal kyl , -(al kylene)m C(O N(R8) 2, -

(al kyl ene)m NHC(O) - RO or - (al kyl ene)m N(R9) 2; each

occurrence of R11l is independently H, alkyl,

hal oal kyl , hydroxyal kyl, - (al kylene)m C(O N(R8) 2,

- (al kyl ene) m NHC(O) - R9 or -(al kyl ene) m N(R9) 2, or any

R11 30 and the ring carbon atomto which it is

attached, form a carbonyl group;
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each occurrence of R12 is independently H alkyl,
-(al kylene)maryl, - (alkylene)mheteroaryl,
WO t@Bloyd7ene) m het erocycl yl, -S(O) 2-al kyl, -S(QrQFaER3007/022928
-S(O) 2- heteroaryl, hydroxyapsyl, -C(ORS8, or
-C(O OR8; WD 2008/ 054749 PCT/ US2007/022928 239 Ar is
aryl ene or heteroaryl ene, wherein the aryl ene or

r x| LS joined via any 2 of its adjacent

W'?Figé%'&ﬁé@t'gns, and wherein the aryl ene or
het er oaryl ene group can be optionally substituted wth
up to 4 substituents, which may be the sane or

1. di f Aqaspounthbaving the\fspuidient | y sel ected from hal o,
al kyl, 5 al koxy, aryloxy, -NH2, -NHal kyl, -N(alkyl) 2,
-SR8, -S(OR8, -S(\p 2R8, C(O)R8 C(O)(PS,
-C(ONR8)2, -NHC(®Q R8, h Ioalk and NO2, such
that when Ar is t ehe, R2 and R3 are
each other than dro WNs -N(R12)2-, -S-, -0- or
-C(R4) 2-, wherei mbot h R4 grlau f a d the commmon
carbon atomto whi I\ﬁey are t ed _g&n conbine to
forma cycl oal kyl /or 10 hetero roup, each of
whi ch can be furtdler substituteg; Y is H halo, alkyl
or -CN, Zis -C(R7)- or - NRto t he
optional additional bond is prégsend, a -C(R7)-;
each occurrence of mis mdd%‘é’ﬁdently or 1; 15 nis
an integer ranging fromO to 2; and pisOorl. 2. The
conpound of claim1, wherein ﬁl I'S nitrogen-containing
heteroaryl. 20 3. The corrpod d of claim1l, wherein Rl1

orh Hé'rr‘né@@@t"ba\?\z Etd&@e 581, YoRraxs ! edter, ﬁﬁl odrigfr&teresisdter

claim1l erein RL I's nitrogen-containing

th&reofz siheseid theelashedlipe indigatss afheptiomapand addftuooahbmd, and
wherein RL is nitrogen-containing benzofused

Whe&IBr ocyclyl . 6. The conpound of claim 1, wherein R

i s ﬁﬂ)@ﬁﬁrﬁ?fg‘%ﬁg&ﬁaﬁ%ﬁ@@%ﬂlloﬁﬁ%n -ceftiailRigy théterocyclyl or

nltrogen containing heterocyclenyl, wherein R'is joined to the rest of the compound

of formula (1) via a ring nitrogen atom, and wherein a nitrogen-containing heteroaryl,
nitrogen-containing heterocyclyl or nitrogen-containing heterocyclenyl group can be
optionally and independently substituted with one or more groups selected from
alkyl, cycloalkyl, -(alkylene)m-heterocyclyl, -aryl, -arylene-heterocyclyl, halo, -OH, -
O-alkyl, -O-alkylene-(O-alkylene),-O-alkyl, -heterocyclyl-O-alkylene-(O-alkylene)n-
O-alkyl, -heterocyclyl-alkylene-N(R®),, -heterocyclyl-O-alkylene-N(R®),, -S-alkyl, -
heterocyclyl-O-heterocyclyl, -heterocyclyl-O-hydroxyalkyl, -O-heterocyclyl, -O-
hydroxyalkyl, -O-alkylene-N(R®),, -O-alkylene-heterocyclyl, -heterocyclyl-O-alkylene-
heterocyclyl, -heterocyclyl-cyclolalky!, -O-alkylene-N(R®),, -O-aryl, -N(R®),, -alkylene-
N(R®),, haloalkyl, -(alkylene)n-heteroaryl, -O-heteroaryl, -NO,, -NHSO,-alkyl, -
C(O)R?, -C(O)OR®, -C(O)N(R®),, -OC(O)R® and -NHC(O)R®, and wherein a
nitrogen-containing heteroaryl, nitrogen-containing heterocyclyl or nitrogen-
containing heterocyclenyl group can be optionally fused to an aryl, heteroaryl or
heterocyclyl group;
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NN~N_ _ N - :10 NN~\NNHc()" "stn NN O
~N~\V NN \ N/ NI NN O1'L N~NN_O IN-
WORIOSI0S4%49\ / N N N\ \'I I\ 0 0 5 H3E/(08200/022928
N/ NHNN~ N N/ HN N-o3g CI H2N N N, NF ON
Ny NHICO/ \ NHH3CO 2 , , WO 2008/ 054749

PCT/ US2007/ 022928 241

R?is H, alkyl, haloalkyl, hydroxyalkyl, -(alkylene)m-C(O)N(R®),, -(alkylene)m-
NHC(0)-R? or —(alkylene)m-N(R%),, or R? and the ring carbon atom to which it is
attached, form a carbonyl group;

R%is H, -alkyl, haloalky!, hydroxyalkyl, -(alkylene)m-C(O)N(R®)z, -(alkylene)m-
NHC(0)-R? or —(alkylene)m-N(R®%),, or R® and R*, together with the common carbon
atom to which each are attached, join to form a carbonyl, cycloalkyl or heterocyclyl
group;

R* is H, -alkyl, haloalkyl, hydroxyalkyl, -(alkylene)m-C(O)N(R®),, -(alkylene)m-
NHC(0)-R® or —(alkylene)m-N(R%),;

each occurrence of R*is independently H, -alkyl, -(alkylene)m-aryl, -
(alkylene)m-heteroaryl, -(alkylene)n-heterocyclyl, -(alkylene)m-N(R®)., -(alkylene)m-
OH, -(alkylene),-NHC(O)R®, hydroxyalkyl, haloalkyl, -CH.NH,, -C(O)R®, -C(O)OR,
-C(0)-(alkylene)n-N(R®)2, -C(O)NH-alkyl, -C(O)N(alkyl),, -(alkylene)m-NHC(O)RS, -
NHC(O)OR® or -NHS(O),R®;

R® is H, alkyl, aryl,-heteroaryl or -NHOH;

R® is H, -alky! or haloalkyl;

R’ is H, -OH, alkyl, -O-alkyl, or haloalky!;

each occurrence of R® is independently H, alkyl, -(alkylene)n-aryl, -
(alkylene)n-heterocyclyl, -(alkylene),-heteroaryl or -(alkylene)m-cycloalkyl;

R%is H, alkyl, -(alkylene)m-haloalkyl, -(alkylene)s-hydroxyalkyl, -(alkylene)m-
aryl, -(alkylene)n-heterocyclyl, -(alkylene)n-heteroaryl or -(alkylene)n-cycloalkyl;

R'%is H, -alkyl, haloalkyl, hydroxyalkyl, -(alkylene)m-C(O)N(R®),, -(alkylene)m-
NHC(O)-R® or —(alkylene)m-N(R%)., or R' and R'®, together with the common
carbon atom to which each are attached, join to form a carbonyl, cycloalkyl or
heterocyclyl group;

R'% is H, -alkyl, haloalkyl, hydroxyalkyl, -(atkylene)m-C(O)N(R®),, -
(alkylene)m-NHC(0)-R® or —(alkylene)n-N(R%)z;

each occurrence of R'' is independently H, alkyl, haloalkyl, hydroxyalkyl, -
(alkylene)n-C(O)N(R®),, -(alkylene)n-NHC(O)-R® or —(alkylene)n-N(R%),, or any R’
and the ring carbon atom to which it is attached, form a carbonyl group;

each occurrence of R'? is independently H, alkyl, -(alkylene)n-aryl, -
(alkylene)m-heteroaryl, -(alkylene)n-heterocyclyl, -S(O),-alkyl, -S(O),-aryl, -S(O)2-
heteroaryl, hydroxyalkyl, -C(O)R®, or -C(O)OR®,
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Ar is arylene or heteroarylene, wherein the arylene or heteroarylene is joined
via any 2 of its adjacent ring carbon atoms, and wherein the arylene or
heteroarylene group can be optionally substituted with up to 4 substituents, which
may be the same or different, and are independently selected from halo, alkyl,
alkoxy, aryloxy, -NH,, -NH-alkyl, -N(alkyl)z, -SR®, -S(O)R?, -S(0):R®, -C(O)R?, -
C(O)OR®, -C(O)N(R®),, -NHC(O)R®, haloalkyl, -CN and NO,, such that when Ar is
tetrahydronaphthylene, R? and R® are each other than hydrogen;

W is —-N(R'?)-, -S-, -O- or —-C(R*)-, wherein both R* groups and the common
carbon atom to which they are attached can combine to form a cycloalkyl or
heterocyclyl group, each of which can be further substituted;

Y is H, halo, alkyl or —CN;

Z is —C(R")- or -N-, such that when the optional additional bond is present, Z
is ~C(R)-; |

each occurrence of m is independently O or 1;

n is an integer ranging from 0 to 2; and

pisOor.
2. The compound of claim 1, wherein R’ is nitrogen-containing heteroaryl.
3. The compound of claim 1, wherein R’ is nitrogen-containing heterocyclyl.
4, The compound of claim 1, wherein R' is nitrogen-containing benzofused
heteroaryl.
5. The compound of claim 1, wherein R'is nitrogen-containing benzofused
heterocyclyl.

6.  The compound of claim 1, wherein R'is
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20 carbon atomto which they are attached, join to
forma -4- to -7- nenbered heterocyclyl group. 15.
wab@sostmpound of claim 1, wherein Ar is: WO 20P8r/0S2097622928
PCT/ US2007/ 022928 245 1:0.24%. The conpound of claim
1, wherein Ar is: [AN~"~~~1 Nor I N 5 17. The
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7.

CNH HN NHH N5 0 or NH2 21244The conpound of cl ai m 6,
wherein the group WO 2008/ 054749 PCT/ US2007/ 022928

248 Ar \NHR1 1 ZR2 n RlLo R3 R oa MWNR3a is: "N
N'NN N-9N)'N/NL\,‘;V[}|HH/NCNCNCNCN
N~NNNNN H, H, H, H,/ H
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/ N [N
N @ 4
N D 7 , ~O or
M
/
N
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NH,

The compound of claim 1, wherein R?, R®, R®, R'?, R'% and each

occurrence of R'' are each —H; Zis -N-; nis 1; and p is 1.

8.

10.

11.

12.

13.

14.

The compound of claim 7, wherein W is —(CR*),- or -N(R'?)-.
The compound of claim 1, whereinpis 1 and nis 0.
The compound of claim 1, whereinpis 1 and nis 1.
The compound of claim 1, wherein pis 1 and niis 2.

The compound of claim 8, wherein W is NH.

The compound of claim 8, W is —-C(R*).-, wherein both R* groups and the

carbon atom to which they are attached, join to form a -4- to -7- membered

heterocyclyl group.

15.

The compound of claim 1, wherein Ar is:

The compound of claim 8, wherein W is -CH(NH)-, -C(R*)(NH,)- or -CH(OH)-
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16.  The compound of claim 1, wherein Ar is:
N N
| N | AN | A | N
A y a =N or =
’ N
17.  The compound of claim 8, wherein Ar is:
18. The compound of claim 8, wherein Ar is:
N N
| N | A | A N
F F N | Z
b v N
19.  The compound of claim 18, wherein Ar is:
®
F
20. The compound of claim 1, wherein the group
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phar maceutically acceptable salt, solvate, ester,

prodrug or stereoisoner thereof, . wherein Xis N or CH
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The compound of claim 6, wherein the group

21.
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22. The compound of claim 1 having the formula:
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or a pharmaceutically acceptable salt, solvate, ester, prodrug or sterecisomer
thereof, wherein X is N or CH; and R’ is as defined in claim 1.

5 23. The compound of claim 22, wherein X is CH.
24. The compound of claim 22, wherein X is N.

25. The compound of claim 22, wherein R is:

0 N%
\ W
, N
o
10 1] J\}\N’ ’HsCO y
M M
o. [ /
N N
s
> N
N N
\ 0~ ? o o , NH,



N-N NJ/\N(N N/ (N HNNHHONO,NO ~H
sH\Y / sN\ / NNNH NNN\ NIFN ( N~ NNNS5
w0849 ~N Os'H\N i SCN\ S ANH\ / ~N HQI/NS2007/022928
CNQG NN~ N\ NNNH NH%sH H, H3C N WO

2008/ 054749 PCT/ US2007/022928 255 OON I'SH\ / O
NONS" NNSN\VI SN\ ONH O0O}=NHNHNN >

NJ N NN NNNN:{H)HZNI\U NYS | i I HH3COH
CFBOHS \' 0 N N/ H\/Oa;/NWSCO/NSOED “\7‘""”

&) I\I\ \-N HN H/
F N\/\o
N N
/°
HaCO O0~"0 /o

5
e



OJ.\N
R
o
a \N/@
g
NMN s
— B m
"7EZ22
- pd

> T
(WOOH% s»AN
=280z
e Re
o) Z ]
pd -~
P
_SNN._

.5N o
mMNZ

H3CO, C H I



50 f -- NNHN'" HN-/ "\ O~N O ~N ~ Nor H\ /
HN / /Y NNHN\ NNNNTf 10\ N N NI ¢c H- HW
WQo8/H08H4Y49 PCT/ US2007/ 022928 256 -N S- / [ PeT/O82007/022928
\NHN O S ONNNNHNN\N / NHNHN/ -N/ Od N

HN) _ /-N \ NO- HHN~, /O HNJ S—~S—~p1800r
quippr ~uyp N~NNN O/ \ NNHN\ O$j?NH'N\ NO
I\ [ HN~ - NHH~~H2\MH-‘f/NH -) NN NHN\NN

HNNNHN/ [ O/ -p HN=\/=N ~-/ N -O| ‘M
HN ,~ , O HN, N)OQONHNHNJN) HOCON G N/
, HON | (ON N HN N N//é\lﬂl | N
~N N0
~ 0] © X
o , , or
"\1\7‘,\‘\’
N
[ N

26. A compound having the structure:

5
D Y oho
L0 %d) .}
oD o z—”ﬁi@
& O P Y
Ao obo ok
el ) /g) » »
10 N H = H



N O
/
I'N

S H/~I1/0() / H O

0_CNJ
pY
J

NN HN HN O

~NJ NN~N~ C-j / NHOH N> (N NHN/ HiS"S -0

) 1
re
()

O:) iONNHN~-NO
N HO- HNJ HN~ HN~-CPCTTS2001022928

p f HN-/
NosN HN S H |,
Jo
v

~(O/ \ /HNN\N5 HNC HO O 1340 N HN ~-N\ N O N
WD 2008/ 054749 PCT/ US2007/ 022928 257 ON N H /

S
prd

W.D. 257

N N

LM HW_N
£2o~52; OJ\@
205807 ()

- T
O/I >
— =0 zZ (.
=3 — 02T
o< ) M/

S — ] /T
Nm SN s_N
m2| Z

ON ol

=

//\NH
OM/NH
\ 4
f .
N e
%
A 2~27 M/\_NF
2T "
o pan o}



> /-N~N/ o ON®i _EN~~NJ =N
NN@ 0" _N = AN
" SM ) SM o S;__R//( u’g//?
=N N

NOI ~~-0\ -l HOa/oOf f ff 01 O
-NN (~NNNC1INO" OSNFHI S
NN-NO\ NHN ON/-N O N PCT/US2007/022928
o83\ O ~NN\\ NOi~\ N/

NQHNH

/| >NON-NNNOF/ F/ / F H NHN

HOSN O\ N/ O\ NNO N0 NO F

NF HHOO NNOSNO\ SNONS
H\ / ~N HN i ?

N—N H(N/7 ] :);\N)(u :/ J/ _\N N : J
G () ()
cl : Ho o’ H

e ~A 3 <
AN P A / NN\
_ NN\ o >=N H \ fe) N>_ .
(N N (N (/7
NJ O N) H
cl Ho H  ho
0] _N
AN
ST WAL
0 N H
N N
N ) ( /7
INER N
o N J H
oM qﬂ) 9
"\/N\/\o \ ’



5S5HH ONO SNSO-NI %( -NOIS\N~0 NNH
N,NNHAN HN N HN ONDON NN C NCNN ~N/ HN\ > 0
wWoL2068/05¥492 008/ 054749 PCT/ US2007/ 022928 258 \ PON/LSH0T022928
N~NNHINNHNVN(\/~~ NNJHN -~\DNN-N O/~

INJ IN-/- NHN/ (N) (NN V/ <\ / NNHN/ , HN/

. HN/ o HN) C]\IN\NOSNjO NINHN ~N=N HN

-N\ / N -N-~ O/pHN>-/ - N N - NOSON/

~ NN N HY NOHN NOH ,\L N\,OHI\IS

P _ ROQ --/ Q0 NL -N

N~NN_N NHN \
N_o (’17 \/ Y

N
\O‘d/f N H(\)

&% 5% di e
55

N
B H@ v HN-) )
o] S
P N*H =N "\H
NAN HN\Q 0 @ 0 /
HO °‘< ; N N
,2014/ HO ,(ﬁg HNJ ,/N H{ s
Q AP o S
Ni}ﬁ{; I AL
o 5O (I,Q ~ !
HN HN-) HNJ ,Ho HN s
S (o] .
Q N/L,NH <N o SM i\ o]
N S y af @ NN HN@
N N
o] (§ o ¢ N
e Wy e (O
[¢] y—0 ’ ’
0 S A (o]
As o s 0
o $\ L N"N 4N =N )\\ _
Pl 7D A
(‘N © H@ _/—0 J
Ho_/—O HN~) o p}N HN






\' N FHN/>, HN- , HN, HN) -/ o0 s\
~}-1/O~ONN-~\ il N NNN HN N-NN HN
WO bboBIOB7MIN \  o\/ HN ~ o b/, NHO\ HN
HNJ 00 s O S3 NNN HNON -N89 N HNO N
\'' o N\ (NNJ (Noho O~ HN HN HN , HN

l~\ OS\NO NOONNNHNN-NNNH\_)

I -NNsNHY N N Op Wo\ [ N\ UNb.’\ytO(_o\
N

N- K - A0 X | S, /- TN
o1 i0 1™ ¢ I\f'\Gf%IJQIIQIr_HN ) NNN
{ HN HH MK ~N\O 5 N H\o=f HN- 7 04Q/N

S A (o

? o0 o o @ S

~0O0 OO
-NXN N HN /

/

\
N N PCHNSDOMI22928
N~N

\VvOUN 571 N N
ON- NH M=K N,- / I oH@l\lsAle (D

o ) o s\ e LT ™
\
N _ )kN/k:NH =N D N
0 H@ N@ N \ / ‘N»\N N HN \‘;' d H@
N fo) N



27N
\\ \J
® z
S o)
oSIT
== O pd
OE=._ S:N
S Oa =~
o2r="_7 7
ONW ©_n B
_ WNH MU/
1 — — —
22 - z
o. ©Z4 \J
202 T
£ = - F\m
IrIzz2=22
— T
ZaZ OOS,N
Z © — =z
Z © AN — M/@
1 - 1@ 7
Mmoo pd
onfBo zZ -
Od S I
> ioomyr\N
NHMNWM_, - F\\JN
oz O —O umv T
~,Sn~u.$>\ w
R | g
HHINW.~, X »//,\
222 |M
>ZZ2ZzPo oA
- ,..90 - A
NO_%MN‘N\wH/
NNHpM.uN| \N
—~ &Zo=I z Q
-t ~ = P
.A50x0Z T I
H2 _ O Z 22
A2 T O 4L
-~ NO @ w
11MN —
LR
1.0_ N@ >
= ]



- O

OIN O



JNHN NNI1 / NH2 WO 2008/ 054749 PCT/ US2007/ 022928
261 101 N~OI M NN (OI/ S&I HI /| SHy O0yl~0
WE2SRBI7MN N ) NN/ NHNNONSNH o0~> 1 PCT/US20B17/022928
M NOON HesHOrl N\\Wggi1tH NY- NON N/~o0
I ON SINI/pNI/SIH)zN"SHY-NNINiN
OH \OL. I ~p\O\ 0 NO N HM HHHON °~ ~1AN O
N S ~JH)NHNNI—AN|\/ N/}( HS/~IION S
1 NN~/ o=k M /ﬁ)‘p JJN >O LNH \ > o
LI o : e

IZ

AN
e
N

5%
et
%

IZQC

=N N S,N N
N N
N
Qg Cr ~o L o
N): EN; r'1>=° Eg (o} N %\; (‘
H , Me u ’ H ,~ ’
0 |N\
o



10

15

20

25

30

SH: ,gypf H N\ N\ OI S'I N ON- /~JLI/ S
| NI/ SHNHN >NHNY- NHN> NNNN\ 0\ ,,
WODBWRT® N NH N1 8NH, HHON O / N SO S-N PCMUS2007/022928
N-NHN / _ N)--NHN/ N N O@NF rJ HHJ HW OO N
S0S:/~S11__/ N-/ NHVNNN 9/NNHN- /\\ /

N
~O\ ~NN NN) HV1VHW O H NON'N/=$S*-~J
NH O\ / \ \O\-ONNN\ . Nand H W 2008/ 054749
PCT/ US2007/ 022928 262 or a pharmaceutically

or 8HaPhARE Gt ytaccéﬁia‘b?é 8alt, %?ﬂ\%te $4teAEdIRg or stereoisomer thereof.

stere0| soner Tthereof ." A conmpound of clfaim 1
purified form

27. A compound of claim 1 in purified form.

28. A pharmaceutical composition comprising an effective amount of at least one
compound of claim 1 or a pharmaceutically acceptable salt, solvate, ester, prodrug
or stereoisomer thereof, and a pharmaceutically acceptable carrier.

29. The composition of claim 28, further comprising an effective amount of at
least one additional anticancer agent, wherein the additional anticancer agent is
different from the compound of claim 1.

30. The composition of claim 29, wherein the at least one additional anticancer
agents are 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, L778,123, 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,
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, Aminoglutethimide,
Estramustine, Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene,
goserelin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine,
Reloxafine, Droloxafine, Hexamethylmelamine, Avastin, Herceptin, Bexxar, Velcade,
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5 28. A pharnmaceutical conposition conprising an

ef fective anount of at |east one conpound of claiml
w@r008/0pt139 maceut i cal |y acceptabl e salt, sol vatBCT/8S1007/022928

prodrug or stereoisoner theaeg®f, and a

pharmaceutical Iy acceptable carrier. 10 29. The

conposition of claim28, further conprising an

Ze gl Tt ot eRbe VinBlelbin Blorili, By, hfisomal, Thiotepa,
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The conposition of claim?29, wherein the at | east one

Ifosfammide, dituximabi 63R5Poxil OnigkDepesis, Mylosaige Eampath Gelebrex,

Sl PabBep el e ckabbanto L g Bl efizer.

canpt ostar, topotecan, paclitaxel, docetaxel,
epot hi l ones, tanoxifen, 5-fluorouracil, mnethoxtrexate,
31 enﬁma@maaeutlcaipenm@ﬁﬁ reamprisingan efegtive ampLBY oYt least one

corafofnd B aafi 26 eris PamdgELRay 4T Rie B, SRR, Bk, proorug

or Q@F@dlé@’ﬂéﬂmerébfaﬁhb apisdraadeufibdlRr aBtiebtdt?e chfriesf am de,
Mel phal an, Chl orambuci |, Pi pobronan,

Tri et hyl enerrel am ne, Tri et hyl enet hi ophosphor am ne,

32 ggigb%ggmrpogﬁhwwél]gr %*'9[]'@% E&EP%F‘S RAirO&RSle amount of at

leaSt dive adgitiopar antizanted Agertty whieratn tifd wdditiohalnenticancer agent is not
phospha&g IPent ostatine, Vinblastine, Vincristine,

a compeaiidrae cladmedfnyci n, Dacti nonycin, Daunorubicin, 25
Doxor ubi ci n, Epi rubi Ci n, ldarubicin, Mthranycin,
Deoxycof ormycin, Mtomycin-C, L-Asparagi nase,

33.TenThe soapositiontfiuldi 83 twiasheir thelatabast oiid Adiidriallanticancer
Test ost er one Pr edni sone, Fl uoxynesterone,

agentsase salastesh oy e ssaup 6onsisting Phacytastatia agend: eisplatin,

do%?rﬁgm fia %éﬁéw It oqdé\’ ﬁﬁ%@ghrrmygﬁ%l %?” gc?]sfttglr ;@’?otecan, paclitaxel,

dod:étd)’(e]wpm(hﬂeﬁégrtamexlfém Syilgoreueadii, methoxtpékate, temozolomide,
Estramusti ne, est er oneacet at e, Leuprol i de,

cyqipphesphaaids; o$@ﬁ'|6 R 8L&r b1 18,123, BMS 214662, Iressa,
Taﬁé 294 ddes @Eé‘?‘rﬁ @Fevétﬁla@é%%rg% I ‘?ﬁf’c“ﬁ Gytoxan,

okantr one, vam Sso ene azo’l
gemeitabine| Uradﬂapeshatda,kﬁmiermeﬁﬁeie)xmfsfamldeDMdIMm r@hlorambucil,

anmet h m ne, Ava Her cept Be
PingBoBaD, TIRIYBB MBS, POsIAIAPhaspRoragEne, Busulfan,
Caffiiéting LoFfusierSirepfiZbbfh, DAcAM B, Foxdiidhie Bliargbine,
6- M?ma]ptwulmab 6 dviogud réne, Rlldarabirenphodphabe Rentestatine,
| f osf o

Vinglagling, mcgg%é&n‘ng&gpggé 5:my%’§@)jlt(é¢ﬁt%2)tﬂ?y§;,% ,uonso)ﬁtJbicin,
DoRENBRIE NEpINGIEIRS IcerutiER! KRR SmyaHL B26Rycatfinicii Tifomycin-C,
L-Asparaginase, Teniposide 17a-Ethinylestradiol, Diethylstilbestrol, Testosterone,
Prednisone, Fluoxymesterone, Dromostanolone propionate, Testolactone,
Megestrolacetate, Methylprednisolone, Methyltestosterone, Prednisolone,
Triamcinolone, Chlorotrianisene, Hydroxyprogesterone, Aminoglutethimide,
Estramustine, Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene,
goserelin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine,
Reloxafine, Droloxafine, Hexamethylmelamine, Avastin, Herceptin, Bexxar, Velcade,
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31. A pharmaceutical conposition conprising an

effective anount of at |east one conpound of claim26
w@r008/0pt139 maceut i cal |y acceptabl e salt, sol vatBCT/8S1007/022928

prodrug or stereoisoner thepgpf, and a

pharmaceutically acceptable carrier. 10 32. The

conposition of claim31, further conprising an

Zefal b BpR e baVirBlelplsr Rhotifif. EfHiit Wisomal, Tpiotepa,
AIt?élﬁﬁﬁné ,Méiphalan, Tea802IHabf Lerogbl, Balvedfanil iBxemestane,
nposi ti on of claim 32, wherein the at | east one

lfoaf@mndeolaammmm E2R5ePoxilPalgknDepasy, Mylatats: Campay Gelebrex,

SuffR s, Neb gt S ks Kebh Bl 1245 ) Eifre.

canpt ostar, topotecan, paclitaxel, docetaxel,
epot hi l ones, tanoxifen, 5-fluorouracil, net hoxt r exat e

34t emArethadder trealing Wmlat@tw'm@gﬁclmmmnt kinase in

a rllefy. B RiRl A9GRrnG I3 patkHR Bredtlh A1RRLIA b3 least one

coﬁ%ﬁhﬁ%‘%lﬁm {Jacil nustard, Chlornethine, |Ifosfam de,
Mei phal an, Chi oranbucil, Pi pobronman,
Tri et hyl enerrel am ne, Tri et hyl enet hi ophosphor am ne,

3555 the jﬁgm%ﬂ@ﬁﬁ‘@i'vﬂi&@@%&gﬂiﬁfg?ﬁ@ﬁ&érﬂ%ﬁ‘ase is CDK1.

6- Nbrcaptopurine 6- Thi oguani ne, Fl udar abi ne
phosphate, Pentostatine, Vinblastine, Vincristine,
36vi n gimethog| af sigjien 34, Welmtbﬁmcw\ dengRdenidsinase isxBDK2.
Doxor ubi ci n, Epirubicin, ldarubicin, Mthramycin,
Deoxycof or nyci n, Mt onyci n-C, L-Asparaginase,
37Tenippdettitel for areliting aydisedsegésyciated elithya shédKpowitrkinase, in a
Testosterone, Predni sone, Fl uoxynesterane,

pam@tnggmngmgr@drpwemt@hem tesit apiedtestive amount of at least one
I tate, Methyl prednisol one,
coﬁ@%ﬁﬁfjto‘? rg‘tgr one, Prednisol one, Triantinol one,
Chl orotri ani sene, Hydroxyprogesterone,

Am nogl ut et hi mi de, 30 Estranustine
38Nbdﬂ'6‘5%y}3?t5@é|§f&|@iﬁb%?>é’t/%¢f6'n ‘D@lﬁhe@kpa'@t kinage i {Chi].-
Torem fene, goserelin, Carboplatin, Hydroxyurea,
Anmsacrine, Procarbazine, Mtotane, M toxantrone,
39l ev Tmeanethod\sh\otdilveB?, wieredt thezcliezkpbiat kinasé és Chk2.

Capeci tabi ne, Rel oxafine, Drol oxafine,
Hexanet hyl mel am ne, Avastin, Herceptin, Bexxar,

01 R AR BT RS ks maptr

cofmpisingxadrhinisteong tq thEnpatieapan effdctive tamund of kelealshone,
Tr ast azqrrgabmd_er ozol e, Fulvestrant, Exenestane,
tuxi mab, C225, Doxil, Ontak, Deposyt,
Myl ot arg, Canpath, Cel ebrex, Sut ent , Aranesp,
Neupogen, Neul asta, Kepivance, SW 1248, and PTK787. 5
4134. Themoethod dfalaitr 4@twingrein thesauroe kinaseisafarbraiA.h a
cyclin dependent kinase in

42. The method of claim 40, wherein the aurora kinase is Aurora-B.

43. The method of claim 40, wherein the aurora kinase is Aurora-C.
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a patient, conprising admnistering to the patient an
effective anount of at |east one conpound of claiml.
wQa0088547dhe net hod of claim 34, wherein the cyPCT/NS2007/022928
dependent ki nase is CDKl. 35 The nmet hod of claim 34,
wherein the cyclin dependent kinase is CDK2. 37. A

met hod f or treati ng a di sease associated with a

44 i etng 1t FE8fng.a Uidhasa AR0REMNG wART MG Kinase iy patient,
coh?ﬂ§hg%ﬁmni‘s@é’ﬁ}@!bdth@f patient Bh bffedfive é'ﬁ\%uﬁﬁbhé’ﬂeﬁét one

ai m37, wherein the checkpoint kinase is Chk
corspount ef aeimdd of claim 37, wherein the checkp0| nt
ki nase is Chk2. 40. A nethod for treating a di sease
associated with an aurora kinase in a patient, '

45 COMPhE PhétBod G cRiimtf, wherbi mawmtneaahagéuseéélé@tbumm the
amount of at | east one cl aim 41

Grompecansisting offVIEG By R ASGF oL SIS GG, doRamd TEKuse | s
Aurora-A. 42. The nethod of claim40, wherein the
aurora kinase is Aurora-B. 30 43. The nethod of claim

4640, ThEPhEhDBd N @lai! 48, avidraimstBel tfrodineckinase isNIEGF-R2.
2008/ 054749 PCT/ US2007/ 022928 265 44. A nethod for

treatl ng a di sease associated with a tyrosi ne kinase

o SPBRhe ok of e, Melte el e Riate iR HBEF ) i m

1 5 45. The nethod of claim44, wherein the tyr05| ne

kinase is selected fromthe group consistin
48 VVEGA-rRethoddpRinhilEitzg trepting aAliseass asaeciated withea Rﬁnﬁobnase ina

iAo, S o SR L 1S ot o

Co,lﬁlpagﬁgdfmaﬁﬁFR 48. A net hod for inhibiting treating a
di sease associated with a Pim1 kinase in a patient,

corrpr|S| ng adm ni stering to the patient an effective

et fudneftioefor kERing S2en SERCEL v Eitfer diadE  patient,
coiﬂpﬂ@ﬁr@ adminiRetin@ty the satient apieteciveramocting of atleast dhe
patient an effective anpbunt of at |east one conpound

cogpoendiohcirimzly 50. The method of clai m49, wherein the
c-Met kinase is c-Met. 51. A nethod for treating a
di sease associated with a MEK kinase in a patient,

50. The method of claim 49, wherein the c-Met kinase is c-Met.

51. A method for treating a disease associated with a MEK kinase in a patient,
comprising administering to the patient an effective amount of at least one
compound of claim 1.

52. The method of claim 51, wherein the mek kinase is MEK-1.

53. A method for treating a cancer in a patient, comprising administering to the
patient an effective amount of at least one compound of claim 1.

54. The method of claim 53, further comprising administering to the patient an
effective amount of at least one additional anticancer agent, wherein the additional
anticancer agent is different from the compound of claim 1.
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conprising admnistering to the patient an effective

anount of at |east one conpound of claiml1l. 25 52.
wab@soethod of claimb51l, wherein the nmek ki naseCT/8S2007/022928

MEK-1. 53. A nethod for tregggg a cancer in a

patient, conprising adm nistering to the patient an

ef fective anount of at |east one conpound of claiml1.

30 54. The nmethod of claim53, further conprising

adm nistering to the patient an effective anmount of

5531 TR@%etABE oheMimi 538)aher8in tﬁé'&‘“aﬂbeﬁ%%?éddé’hﬁ%fn%bﬂ Bré&st cancer,
additional anticancer agent is different fromthe

colon rqamed I@ﬁneqn carmeL Ilvaocamz bw¢enmrtmlzeoaarw@281e central

' %F of claim53, vvhﬁ he cancer d K
neWPHﬁégﬁte%rﬁfﬁ? Celf WRg cangRE fon-srgfl g céarncelgcrman nec
carﬁtﬁégcééepﬂdqé%'l caReErehall BladldBr E8REERT o%néﬁ Efricet apartdrelic cancer,

centr ner vous syst em smal I | ung cancer,
stqnmmmqer,c@rvlcaljcqpamnqund neaderapcbstetetcwceanﬁenne cancer,

skiizapee. SaHEo @iz, noreapend NEgindien Hanedieidhamay non-

Ho@%ﬁiﬁ@ﬂymbhdr”n‘é‘ flbRRf@Ima %@5&%?o§%éﬁfa 6mBEseminoma,
ncer, ' skin cancer, a |eukem a, non-Hodgki ns

teratmprmmamatgrasa@omamaoaderqmplgﬂwgasum, kenapocianthoma,
thfi'ar argonmm gg pg%s sarcomm, nyel oma, sem nonsg,
ytr%'a{ ELA?EF%%%W ISR PR @ xenoder oma pi gment osum
ker at oct ant homa, 10 thyroid follicular cancer or
Kaposi's sarcoma. 56. The nethod of claim54, wherein

561 heTbe "(;@*?96 ob elaimdut, twhetain thatat deast @ne adgiianad pntieancer
o84 EAdRR i BB RERSRH0% Bl SHBM, iiatin

ard , doxbIMAGiIh Haixotere NAkeE @Fbposiid idsdtatan, lcapeites®am, topotecan,
5 pacl i taxel , docetaxel, an epothilone, tanoxifen,

paglitaxelodecataxell an epothilnectamexiten; Bribosowacthanethoxtrexate,

TN Y e e e L Y

ireSsy, tarteda, amibodies {CEGFR, @I‘eévébefdt@mkAnan iéderen, an interleukin,
genci t abi ne, uracil nust ard, chlornethine, ifosfanide,

arafl, gnmcgﬁblr@huacdrmugﬁard q@quamtblngnlfosfamlde melphalan,

ol g BRIFREET Frethyibfe ¥ iie  RRNRESAR fFosBhorhine.

busiaitzat, lkarmostind, llomusting, stre ptydozira acarbazine, floxuridine, cytarabine,
6- nercaptopurlne 6- th|o uani ne, fl udarabi ne

6- 'Bﬁﬁ@pffaﬁlé'nep éﬁhwaﬂmﬁ%ef'“@@f@!%ﬁhwhat% Renteglating vinblastine,
vméh \Mtle e ¥ Qfﬁdrglb[)}?edlbtl’écﬁﬂg% j L@?cgﬁﬁ%)}rﬁr}g %gfrrgggfbdcm,

norubi el in, ’ eplru

epiteloisine u'fambixcm mitiranyoine deoxycdformsywi, agitormyein-C, L-asparaginase,
t eni posi de, 17a-ethinyl estradiol, diethylstil bestrol
terymu@g,tg%ﬁ@mﬂegt@aﬂugéﬁ@thylstllbestrol testosterone, prednisone,

fluoxymesterone, dromostanolone propionate, testolactone, megestrolacetate,
methylprednisolone, methyltestosterone, prednisolone, triamcinolone,
chlorotrianisene, hydroxyprogesterone, aminoglutethimide, estramustine,
medroxyprogesteroneacetate, leuprolide, flutamide, toremifene, goserelin,
carboplatin, hydroxyurea, amsacrine, procarbazine, mitotane, mitoxantrone,
levamisole, navelbene, anastrazole, letrazole, gemcitabine, capecitabine, reloxafine,
droloxafine, hexamethylmelamine, avastin, herceptin, bexxar, velcade, zevalin,
trisenox, xeloda, profimer, erbitux, liposomal, thiotepa, altretamine, melphalan,

trastuzumab, lerozole, fulvestrant, exemestane, rituximab, C225, doxil, ontak,
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25 fl uoxynest erone, dronostanol one propionate,

testol act one, negestrol acetate, nethyl prednisol one,
woreiohph47¢st ost er one, predni sol one, trianti nol oPET/US2007/022928

chl orotriani sene, hydroxypr opgst er one,

am nogl ut et hi m de, estranusti ne,

medr oxypr ogest er oneacet ate, |euprolide, flutam de,

torem f ene oserelin carbopl atin roxXyure
debAc iy hra, faTmaT Autent” Afatiean e liasl BERIHHRE BuYp1248, and
PTikeggm sol e, navel bene, anastrazole, |etrazole,

genti t abi ne, capecitabine, reloxafine, drol oxafine,

hexanet hyl mel am ne, avastin, herceptin, bexxar,

vel cade eval,i n.. i.senox, xel.oda, profiner, . .
575 bl mefoHed i 53 HioercomBreind adhfiflsteling rapiation therapy to
the pafdritzumab, |erozole, fulvestrant, exemestane,

rituxi mab, C225, doxil, ontak, WO 2008/ 054749

PCT/ US2007/ 022928 267 deposyt, nylotarg, canpath,

cutent, .arane .neul asta. . kepi vance, SU11248 and .
s8pridpe R T HBanS A AR i SPataA’ Conpriie Samfilermg o te
pafiélifl 4 &fieétivedarhadhedfi A Medd1dndRion Sourkd éf@airdbsent . 58.

A nethod for treating a cancer in a patient,

conprising admnistering to the patient an effective

592t Rt o! i S8 GRS SuBP S SR fing'8 78 patient an
effggt'ﬂqe“émbﬁht' aigattlgaéthﬁmdoiﬁddiﬁéﬁal%ticﬁﬁéaﬁg{e\fﬁ, WhBYeiH thef additional

east one additional anticancer agen wherein the

anticrnaer agent isaitfercab rem thgccampeunt of daiem6f r om t he
conmpound of claim26. 60. The nmethod of claim 58,
wherein the cancer is bl adder cancer, breast cancer,

6015 TAkGRe®@AE Claithl SB)eVhdraltCtie, cdriceefs 51a866r cartted hreast cancer,
cancer or other cancer of the central nervous system

coloregances| Kidneyneaneicliver capaers brdin cearer oLeiiet aanear,of the central

R A A N T

cafGe; esopltededl eahcéragak bladdey cahéeers avasdn candstt phkcreatic cancer,
cancer, uterine cancer, skin cancer, a | eukem a,

staferchHerRparneevicabeanter, yadicascey pspiate canaeraterine cancer,

sif}EiShi s EXRBRRon-HBpaRAR WPnoid. UGBS BiBfina, non-

HodgRPEayDpRoRia) HBrisastta Keiadtioflyashtema, mydlymal, deminoma,
follicular cancer or Kaposi's sarconma. 61. The nethod
tergiocarcinemag osigreaioma, e naderasas pigimentagdm; keraipctanthoma,

thy?9id! ffBﬁiPﬁl%ﬁ' caﬁé%lacgﬁt@%@c%ég%%a?ﬁn‘?&.t ed fromthe group

consrstrng o i"C agent, cisplatin,
aropl atin, doxorubicin, taxotere, taxol, etoposide,

i rinotecan, canptostar, topotecan, paclitaxel, i
6140cdhgraethog pf GRimh9. oMereinthg atrleast oner additiona asticancer

cof 16 28 or| HERGED IS K SRIRSARATL e, Shatn,
aroplatin, doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar, topotecan,
paclitaxel, docetaxel, an epothilone, tamoxifen, 5-fluorouracil, methoxtrexate,
temozolomide, cyclophosphamide, SCH 66336, R115777, L778123, BMS 214662,
iressa, tarceva, antibodies to EGFR, gleevec, intron-A, an interferon, an interleukin,
ara-C, gemcitabine, uracil mustard, chlormethine, ifosfamide, melphalan,
chlorambucil, pipobroman, triethylenemelamine, triethylenethiophosphoramine,
busuifan, carmustine, lomustine, streptozocin, dacarbazine, floxuridine, cytarabine,
6-mercaptopurine, 6-thioguanine, fludarabine phosphate, pentostatine, vinblastine,



10

15

iressa, tarceva, antibodies to EGFR, gl eevec,

intron-A, an interferon, an interleukin, 30 ara-C,
w@eomsioserld ne, uracil rmnustard, chlornethine, ifpcf/aftod®)22928

mel phal an, chl oranbucil, pigggronman,

triethyl enenel am ne, triethyl enet hi ophosphoram ne,

busul fan, carnustine, |onustine, streptozocin,

vingAe YEidSind, WOt Sredti AR 4t Bomyein. daunorubicin,
epitisigiA) AR ubieR) itHrainybia, deboierinyti, MRdMAYERLOIA4aéParaginase,
PCT/ US2007/ 022928 26 vincristine, vindesine,

temﬂ)cmd@,l Bionethimylestradioln dleditaxdsmmestmj; te,staﬂemoeupredmsone
flug % gﬁp%c 'rq‘fr%rggggg eré?gtg%ﬁ'\a%?{ chggney ?T?éc;%s o‘facetate
me*ﬂ;ﬂﬁé‘d?ﬁé&fér‘?e“rﬁétﬂ Réstogfe%ﬁq 'p?éﬂﬁn?@%héoinamcmolone

t est ost erone pre ni sone uoxyrrest erone,
chidratrianisane) thhropyprpgesterm)e tamsinoglatatbingide, estramustine,

meERRprodeT6Greeghiate JeuBtniBe tilemde. et feneo oserelin,
car‘H@JpPthP\t h%/éféi &8 a'?tYéHc?iﬁ&PbRﬁﬁ?dégzr ¥ &nitotane, mitoxantrone,

am nogl ut et him estranusti ne
Ievamiswjeypa\cq;jbemeramsaaeolat latrazelqongemmtabnrfel capecitabine, reloxafine,

dreiiiite, RERamPiRInglamine, SHSE: hitcentin, My vHIGAde, zevalin,
tnée%ﬂ”kél@b@ profifRlr bebRux Q%%bfrﬂ Qhﬁ)teﬂ):ftdlﬁél@hﬁne melphalan,

gentitab |ne capeci t abi ne, rel oxafine,” 10 drol oxafi ne,
traa@zambhjermm Lﬂ»@str@masexememame:,e'nummatb@a%r doxil, ontak,
ade, .zevalin, . trisenox, xelo rof imer
deifpic Y ot(S, Satbath. i Bpinesf Sedashl KebVRhee Sl 1148, and
pPTK7&5t uzumab, |erozole, fulvestrant, exenestane,
rituxi mab, C225, doxil, ontak, deposyt, nyl ot ar g,
canpat h, cutent, aranesp, neul asta, kepivance,

627, TReme DR TG o o G B8 el B gheray to
thd patignat i ent .



